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INTRODUCTION

Rock Drying

Fluoride and particulate emission tests were performed at the

te rock drying operation located at the Occidental Chemical

phospha
Environmental Science and Engineer-

Company, White Springs. Florida.
ing, Inc. of Gainesville, Florida performed the emission tests while

EPA personnel gathered plant process data. The purpose of the tests
ustrial Studies Branch

was to obtain data for the use of both the Ind

and the Performance Standards Branch of the EPA.

A1l emission tests were performed simultaneously at the inlet

and outlet of the Dorrco Cyclonic Wet Scrubber. Fluoride emissions

termined by a method currently being studied by the EPA, and

ions were determined by the EPA Method N

were de
0. 5 (Federal

particulate emiss
36, No. 59, August 17, 1971, Wash.. D.C.).
sites. The fluoride tests were

Register, Vol. Triplicate
tests were performed at all sampiing

performed on December 19 and 20, 1972; and the particulate tests on

December 21, 1972 and January 9, 1973.

Grab samples of the scrubbing liquids, the process reactants,

and the process products were analyzed for fluoride and P205 content

by the EPA.

Rock Grinding
Particulate emission tests were

performed at the phosphate rock

grinding operation located at the Occidental Chemical Companys White
Springs, Florida. Environmental Science and Engineering, Inc. performed
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the_emission tests while EPA personnel gathered plant process data.
The purpose of the test was to obtain data for the use of both the
Industrial Studies Branch and the Performance Standards Branch of the
EPA.

A1l particulate emission testé were performed simultaneously
at the inlet and outlet of the Micro-Pulsaire Bag Coliector on the
K.V.S. Ball Mill. The test method used was EPA Method 5 (Federal
Register, Vol. 36, No. 59, August 17, 1971). Triplicate tests were

performed at all sampling sites. . The tests were performed on January 11

»‘and 12, 1973.

Grab samples of the process reactants and process products

were analyzed for trace metals, mercury, and fluoride content by the

EPA.



SUMMARY OF RESULTS-

Rock'Drzing
Summarized results of the fluoride and particulate emission

tests are shown in Tables 1 through 4. Complete results are included
in Appendix A-1.

During the preliminary investigation of stack gas velocity
profiles, an attempt was made to determine the magnitude of tangential
flow in the outlet stack. To do this, a standard and S-type pitot tube
were rotated 180° at several poipts across the stack diameter to measure
the maximum velocity head reading. No appreciable difference could be
detected whether the pitot tube was parallel to the gés flow or at some
angle to the flow.

Based upon the difference in inlet and outlet gas flow calcu~
lations, there possibly was some effect from tangential flow in the
outlet. A comparison of the two average flow rates indicates that the
outlet was approximately 38 percent greater than the inlet.

The velocity measurements for the inlet seemed fairly uniform;
therefore, the emission rates for the outlet were also calculated on
the basis of the flow rates calculated from inlet measurements (see
Appendix A-1. |

_ Fluoride emission rates were calculated by using the sample
recovered from the nozzle through the filter portion of the sampling

train. The emissions were separated into insoluble and soluble fluoride

emissions.
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the acetone rinse and brushing was performed.

Particulate emission rates were calculated by using the sample

recovered from the following portjons of the sample train: 1) acetone

rinse of nozzle through front half of filter holder (Front Half); 2)

in some cases, a water rinse of the front half; 3) filter; 4) impinger

contents h]us.a water rinse of the back half of the filter holder through

the dry 1mpingér that precedes the impinger with the silica gel (Back

Half); 5) ether and chloroform extraction of organic matter contained in

No. 4 mentioned above; 6) acetone rinse of the back half after the water

rinse has been made.

A water rinse of the front half was made, in some cases, after

The reason for this was

to remove particulate matter that was visible after the acetone rinsing

and brushing. This procedure was acceptable to the EPA test officer since

it followed the acetone rinse.

Grab samples of the stack gases at each sampling site were
obtained by an Orsat analyzer, and the concentrations. of carbon dioxide,

oxygen, and carbon monoxide were determined. Analyses were made while

the dryer was on natural gas and while it was on fuel oil.

Tables 5 and 6 contain the results of the laboratory analyses

performed on the grab samples from the process reactants and products,

and the scrubbing liquid respectively.




orsT NUMBER
PLART HANE
SOQURCE TFESTED
TYPr OF PLANT
CONTROL EQUIF

TABLE - 1
SOURCE CUZQ’&IC-‘.‘ TCST DAZA
73-ROC-3

MENT=

POLLUTANT SAMPLED-

1)RUN TUHRER

2 )DATE

3)TINE BLGAN

W)TIME FHD :

$)T - BET TIME OF TrST, MINUTES

§)PB- BAROUFTRIC PRESSURF, IH HG

7)PS- STACK PRESSURE, IN FG

8)LH- GAS NTR ORIFICE PRCSS DROP, ''H20
8)7¥ -GAS LFPER AVG TEMP, DEG F

10)VC -TOTAL F20 COLLTCTED, HL
11)VIV-VOL R20 VAPOR COLL.,CU FT,STP
12)VM -VOL PRY GAS SAUPLED,CU FT,MTR COMND
13)V§TPD-VOL DRY CAS SAMPLLD,CU FZT ,STP
14 )W(PCT)-STACY GAS MOISTURE,PCT VOL
15)75- AVG STACK GAS TLUPFRATURE, DEG F
16)002-STACK GAS (02, PCT VOL :
17) 02-STACK GAS 02, '' '!

18) CO-STACE GAS €O, '" '

10) N2-STACY GAS m2, '' ! _
20) FA-STACY GAS FXCFSS AIR, PCT VOL -

21 D - STACY CAS MOLTCULAR WEIGRT, DRY -

22)M5 - STACK GAS MOLECULAR WGHT ,STK COND

23)G5 - STACY GAS SPCLCIFIC GRAV,REF AIR
24) B - AVG SQUARE ROOT VEL HEAD,'' H20
253)AVG SOQUARE ROOT(STK TEMPxVEL HEAD)
26)CP - PITOT TUBE CORRrCTION FACTOR
27) U - STACE GAS VELOCITY, FT/MIN

‘28 ) A8~ STACK AREA, SOUARF FEET

29)4S'- EFFFCTIVE STACK AREA, S@ FEET
30)a5 - STK GAS FLOW RT,.CU FP/HUIN ST CID
31)QSTPD-STE GAS FLOW RATE,CU FT/MIN ,STP
32)pV - SAMPLING NOZZLE DIAMETER, In
33)AN - SAMPLING NOZZLE AREA, Sa FT
34)PCT IS0-ISOKINFTIC SAMPLIRG, PRRCERT

35) FEED RATE, TONS/HOUR -
- 36) FLUORIDE EMISSIONS, WATER SOLUBLE
S MILLIGRAMS
GRAINS/SCF
GRAINS/ACF
LB85/HOUR'
. LBS/TON OF FEED
37) FLOURIDE EMISSIONS, TOTAL
MILLIGRAMS
GRAINS/SCF
GRAINS/ACF
LBS/HOUR
LBS/TON OF FEED
38) FLOURIDE EMISSIONS, % INSOLUBLE
39) °P 05, WATER SOLUBLE, MG

40) P50z, TOTAL, MG
41) P307. % INSOLUBLE

*xx §.T.P. - DRY, 70°F, 29.92 in Hg

OCCIDENTAL CHEMICAL CO.
DRYER SCRUBBER INLET
PHOSPHATE ROCK DRYING
L1QUID SCRUBBER
FLUORIDES AND P205

-------- 2—------ - 3-— -—--me,rageu- -

""" ==~
12/19/72 12/20/72 12/20/72 -
14:22 09:53 14:45 -
. 17:21 12:13 17:05 -
120 120 120 120 .
29.9 29.9 29.9 29.9
29.6 29.6 29.6 29.6
0.350 0.480 0.410 0.413
81.7 74.3 B5.5 80.5
263 553 460 425
12.47. 26.22 21.79 20.2
41.160 49,640 48.180 26.327
40.277 " 49,263 46.823 45.454
23.6 3.7 31.8 30.0
169 173 m 17
2.00 2.00 2,00 2.00
17.4 17.4 17.4 17.4
0.00 0.00 0.00 0.00
80.6 80.6 80.6 80.6
N.A. N.A. N.A. -
29.0 29.0 29.0 29.0
26.4 25.2 © 25,5 25.7
0.911 . 0.870 0.880 0.887
- 0.834 - 0,825 0.817 - 0.825
20.9 20.8 20.5 20.7
0.830, 0830 0.830 0.830
3180 3230 3180 3200
33.75 33.75 33.75 33,75
33.75 33,75 33.75 33.75
- 107,500 109,300 107,350 108,000
. 68,400 £9,000 . 61,000 62,800
0.188 0.188 0.188 0.188
0.000192 0.000192 0.000192 0.000192-
80.4 122 113 105
285 280 285 283
14.4 1.50 1.30 5.73
0.00552 0.000547 0.000428 0.00217
0.00351 0.000254 0.000240 0.00133
3.22 0.260 0.210 1.23
'0.0113 0.000929 0.000737 0.00432
34.3 40,8 36.1 3.9
. 0.013 0.0127 0.0119 0.0126
0.00837 0.00684 _ 0.00674 0,00732
7.68 6.43 6.20 6.77
0.0269 0.0229 0.0218 0.0239
58.0 9.3 . 9.4 83.6
86.4 7.4 4.2 32.7
236.4 347.4 291.7 291.8
63.5 97.9 98.6 86.7
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SOURCE CHMISSION TEST DATA

ILST NUMBER
PLARD NAUFE
SOQURCE TrSTED
2¥YpPr OF PLANT
" COPTROL TQUIFMENT~-
POLLULAET SAMPLED-

73-ROC-3 L
OCCIDENTAL CHEMICAL CO. WHITE SPRINGS, FLA.
ROCK DRYER SCRUBBER OUTLET ({FLUORIDES)
PHOSPHATE ROCK DRYING

LIQUID SCRUBBER

FLUORIDES AND PZOS

?ff S.T.P. - DRY, 70°F, 29.92 in Hg

1)RUI TUNEBRR iy I ? - fadiaind
2 )DATE 12/19/72 12/20/72 12/20/72
3)rInr BUGAN 14:20 ° 09:30 14:40
L)DIME FHD . 17:18 12:18 17:13
5)F - prT TINME OF TrsT, MINUTLS ~ 132 132 132
6)PR- BAROMETRIC PRESSURr, IN RG 29.9 29.9 29.9
7)P5- STACK PRESSUREL, Il FG 29.9 '29.9 29.9
8)4F- GAS MTR ORIFICE PRLSS DROP, '‘'H20 0.620 0.490 0.560
9)IA -GAS UFTER AVG TEHP, DEG F : 77.6 - 76.8 82.9
10)VC -T0TAL F20 GOLLFCTED, ML 423 393.5 424.9
11)VI7Y-1"0L H20 VAPOR COLL.,CU FT,STP 20.05 18.65 20.14
12)VM -VOL DRY GAS SANPLLD,CU FT,MTR conp  959.486 51.449 56.373
13)VSOPD-VOL DRY GAS SAMPLED,CU FP,STP 58.693 50.813 £5.069
18IW(PCT)-STACY GAS NMOISTURE ,PCT VOL 25.5 26.8 26.8
" 15)7S- AVG STACE GAS TLNPFRATURE, DEG F 154.0 154.4 154.7
16)C02-5TACK CAS €02, PCT VOL 2.00 2.00 2.00
17) 02-5TACK GAS 02, *'* ! 17.5 17.5 17.5
18) CU0-STACEK GAS ¢O, '' "' - 0.00 0.00 0.00
19) N2-5TACK GAS ©2, ‘' ' * - 80.5 80.5 80.5
20) FL-STACE GAS EXCESS AIR, PCT VOL N.A. N.A. N.A.
"21)MD - STACE GAS MOLTCULAR WEIGET, DRY. . 29.02 29.02 29.02
22 )5 - STACK GAS MOLECULAR WGRT ,STK COND .  26.21 26.06 26.07
23)65 - SPACY GAS SPLCIFIC GRAV,.,REF AlR 0.904 0.899 0.899
24) F - AVG SOUART ROOT VEL HEAD,'' H20 0.507 . 0.445 0.48
25 )AVG SOUARE ROOT(STK TENP=VEL HEAD) 12.567 - 11,033 . 11.805
26)CP - PITOT TUBE CORRECTION FACTCR 0.830 0.830 0.830
27) U - STACK GAS VRLOCITY, FT/MIN 1910 1680 1810
28) AS« STACK ARCA, SQUARF FEET . 77.24 77.24 77.28
29)aS5'- SFFECTIVE STACK AREA, S0 FEET 77.24 77.24 - 77.24
30)08 « STE¥ GAS FLOW RT,CU FT/MIN,STE CND 147,500 129,800 . 140,000 -
31)QSTPD-STE GAS FLOW RATE,CU FT/HIN,STP 94800 81800 - 88,400 -
32)pN - SAMPLING NOZZLE DIAMETFER, IN 0.250 0.250 - 0.250
33)AN - SAMPLING NOZZLE ARFA, 8@ FT 0.000341 0.000341 0.000341
34 )per IS0-ISOKINETIC SAMPLING, PRRCENT 106.1 106.5 106.9 .
35) FEED RATE, TONS/HOUR 285 280 285
36) FLUORIDE EMISSIONS, WATER SOLUBLE  ~ _
© MILLIGRAMS 1.20 0.50 0.40
GRAINS/SCF 0.000315 0.000152 0.000112
GRAINS/ACF 0.000203 0.0000958 0.0000706
LBS/HOUR' 0.260 . .085
© LBS/TON OF FEED 0.000912 0.000379 0.000298
37) FLOURIDE EMISSIONS, TOTAL
MILLIGRAMS 12.6 1.10 0.80
GRAINS/SCF 0.000331 0.000334 0.000224
GRAINS/ACF 0.000213 0.000206 0.000141
LBS/HOUR 0.273 0.232 0.170
LBS/TON OF FEED 0.000958 0.000829 0.00059¢
38) FLOURIDE EMISSIONS, % IHSOLUBLE 4.76 54.5 50.0
39) PZOS’ WATER SOLUBLE, MG 2.4 2.3 2.1
- 40) POz, TOTAL, MG - 2.46 2.6 6.5
41) P % INSOLUBLE 2.44 11.5 - 67.7

=~ Kvérage
N.A.
N.A.
N.A.
132
29.9
29.6
0.557
79.1
414
19.61
55.8
54.9
26.4
154.4
2.00
17.5
0.00
80.5
N.A.
29.02
26.1
0.900
0.477
11.8
0.830
1800
77.24
77.24
139,100
88300

0.250
0,000341
106.5

283

0.70
0.000193
0.000123
0.150
0.000530

4.83
0.000296
0.000187
0.225%
0.000794
36.4

2.21
3.85
27.2
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TABLE - 3

SQURCE TMISSIOr TEST DATA

oEsr NUUBER
PLAMT NAIIE
SOURCE Tr8TED
TYPR OF PLANT

73-R0OC-3

OCCIDENTAL CHEMICAL CO.
DRYER SCRUBBER INLET (PARTICULATES)
PHOSPHATE ROCK DRYING

COrPTROL EQUIPMENT-  LIQUID SCRUBBER

POLLUTANT SAMPLED- PARTICULATES

2)DATE

3)TINF BLGAR

Y)TINE FHD

$)T - NFET TIME OF TrST, MINUTES

§)PB- BARONFTRIC PRESSURF, IIl HC

7)PS- STACK PRESSURR, Il HG

& )4I- GAS I'"R ORIFICE PRCSS DROP, ''H20
8)0! -GAS MFTER AVG TEHP, DEG F
10)VC -T0TAL #20 COLLFCTED, HL
11)VI/V-VOL 7120 VAPOR COLL.,CU FT,STP
12)VM -VOL DRY GAS SAUPLED,CU FT ,MPR COND
13)VS2PP-VOL DRY GAS SAMPLED,CU FT,STP
14)i/(PCT)-STACK GAS MOISTYRE ,PCT VOL
15)7S- AVG STACK GAS TCMPFRATURE, DEG F
16)C02-5TACK GAS €02, PCT VOL '

17) 02-STACK GAS 02, '' ‘'

18) CO-STACK GAS (€O, '' *'

19) N2-STACK GAS M2, 't !

20) FA-5TACY GAS EXCFSS AIR, PCT VOL

24 )MD - STACY GAS MOLFCULAR WEIGHT, DRY -
22)M18 - STACK GAS MOLECULAR WGHT ,STK COND
23)GS - STACK GAS SPCCIFIC GRAV ,REF AIR

“24) A - AVG SQUARF ROOT VEL HEAD,'' H20

25)4V6 SOUARE ROOT(STK TEMPxVEL HEAD)
26)CP - PITOT TUBE CORRrCTION FACTOR
27) U - STACXZ GAS VRLOCITY, FT/MIN
28) AS- STACY AREA, S0OUARF FEET
29)AS'~ EFFFCTIVE STACK AREA, 50 FEET

30)a5 - STK GAS FLOW RT,cU FT/MIN,STE CHD

21)0STPD-STY GAS FLOW RATE,CU FT/MINSTP
32)plN - SAMPLING NOZZLE DIAMETER, IN
33)4AY - SAMPLING NOZZLE ARFA, §@ FT
34)PCcT ISO-ISORINFTIC SAMPLING, PRRCENT

35) FEED RATE, TONS/HOUR

36) PARTICULATE EMISSIONS; PROBE, CYCLONE,

AND FILTER CATCH
MILLIGRAMS
GRAINS/SCF
GRAINS/ACF
LBS/HOUR
LBS/TON OF FEED
37) PARTICULATE EMISSIONS, TOTAL
MILLIGRAMS
GRAINS/SCF
GRAINS/ACF
; LBS/HOUR
. LBS/TON OF FEED ’
38) PARTICULATE EMISSIONS, % IMPINGER CATCH

*+% 5.T.P. - DRY, 70°F, 29.92 in. Hg

12722772
9:25
11:58
120
29.9
29.6
0.300
73.86
429
20.33
40.180
39.911
33.8
172 -
2.00
17.4
0.00
80.6
N.A.
29.02
25.30
0.873
0.827
20.789
0.830
3230
33.75
33.75

- 109,000

59,900
0.188
0.000192
97.6

280

1278.9
0.494
0.2
253.89

0.907

1318.0 -
0.510
0.280
261.65
0.934
3.00

WHITE SPRINGS FLA.

A AR B ARATE B e ET SR as =

1/9/73
10:00
13:12
120
29.9
29.6
0.390
43.8
212
10.05
43.590
45.868
18.0
165
4.20
15.0
0.00
£80.8
N.A.
29.27
27.25
0.940
0.826
20.648
0.830
3090
33.75
33.75 .
104,400
71,800
0.188
0.0007192
93.6

215

490.2
0.165
0.3
101.51
0.472

555.2
0.187
0.128 -
114.97
0.535
n.7

1/9/73
15:10
17:55
120
29.9
29.6
0.450
51.0
408
19.34
46.500
48.246
28.6
168
4.20

-15.0

0.00
80.8
N.A.
29.27
26.05
0.899
0.841
21.058
0.830
3230
33.75
33.75

108,900

64,900
0.188
0.000192
108

235

1337.7
0.428
0.255
238.09
1.013

- 1419.9

0.454
0.271
252.72

T1.075

5.80

Average
N.A.
N.A.
N.A.

120
29.9
29.6
0.380
56.1
350
16.5
43.400
44.675
26.8
168
3.47
15.8
0.00
80.7
N.A.
29.19
26.20
0.904
0.831
20.8
0.830
3180
33.75
33.75
107,400
65,500
0.188
0,000192
99.7

243

1035.6
0.362
0.213
197.83
0.797

1097,7
0.384
0.226
209.78
0.848
6.83

. -p
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TABLE - 4

SQURCE TMISSIQr TEST DATA

TeST NUUBER -  73-ROC-3 .o .
PLANT NAIIR - OCCIDENTAL CHEMICAL CO. WHITE SPRINGS, FLA.

SOURCE TFSTED DRYER SCRUBBER QUTLET (PARTICULATES)
TYPr OF PLANT PHOSPHATE ROCK DRYING

- CONTROL FQUIPHMENT-  LIQUID SCRUBBER
POLLUTART SAMPLED-  PARTICULATES

15200 HUHRER

2)DATE . ) 12/22/72 1/9/73 1/9/73
)T IMr BrGAN . 9:30 10:00 ) 15:10
-4 )YTINME EHD : 12:23 12:12 17:22
5)T - BFT TIME OF TrST, MINUTLS 132 138 ' 132
6)PB- BAZROMFTRIC PRESSURF, I BG 29.9 29.9 29.9
7)PS- STACY PRESSURFE, IN RG 29.9 29.9 29.9
5 )aR- GAS MNTR ORIFICE PRLCSS DROP, ''H20 0.500 0.710 0.520
5)0 -GAS MPTER AVG TEHP, DEG F 69.4 42.4 47.4
L0)WC -T0TAL H20 COLLTCTED, ML 431 365.5 : 353
11)VV-VOL j120 VAPOR COLL..,CU FZ,57P © 20.43 17.32 16.73
12)¥ -VOL DRY GAS SAUPLLD,CU FT,MTR COND 50.394 £9.950 48.710
13)¥SoPN-V0or, DRY GAS SANPLED,CU FT,STP 50.512 63.310 50.908
14 )/ (PCT)-STACK GAS HOISTURE PCT VOL 28.8 21.5 24.7
15)75- AVG STACX GAS TLNPFRATURE, DEG F 150 144 149
16)002-5TACK GAS c02, PCT VOL 2.00 3.70 3.70
17) 02-8TACE GAS 024 '' ! 17.5 15.5 15.5
18) CO-STACK GAS (¢O, '* ! 0.00 0.00 0.00
19) N2-5TACY GAS p2, '* ! ' 80.5 80.8 . 80.8
. 20) FA-STACY CAS TXCFSS AIR, PCT VOL N.A. N.A. N.A.
21)MD - STACY GAS MOLWCULAR WEIGRT, DRY - 29.02 29.21 29.21
22 )45 - STACE GAS MOLECULAR WGHT ,STK COND 25.9 , 26.8 _ 26.4
23)GS - STACY GAS SPCCIFIC GRAV,REF AIR 0.893 0.924 0.910
24) B - AVG SAQUARFE ROOT VEL NEAD,'' H20 0.440 0.527 0.446
25)AVG SOUARE ROOT(STE TEMPxVFEL HEAD) 10.862 12.964 11.001
‘26 )CP - PITOT TUBE CORRFCTION FACTOR 0.830 0.830 0.83%0 -
27) U - STACK GAS VRLOCITY, FT/MIN . 1660 1950 1660
28) AS- STACK AREA, SQUARF FEET 77.24 77.24 77.24
29)AS'~ EFFPCTIVE STACK AREA, S0 FEET 77.28 . 77.24 77.24
30)05 -~ STE GAS PLOW RT,CU FT/NIN,STE CED . 128,000 150,500 128,600
31)QSTPD-8T¥ GAS FLOW RATE,CU FT/MIVSTP 79,200 103,600 84,200
32)DN - SAMPLING NOZZLE DIAMETER, Il 0.250 0.250 0.250
.33)AV - SAMPLING NOZZLE ARFA, 84 FT 0.000341 0.000341 0.000341
au)PeT ISO-ISOKINETIC SAMPLING, PPRCENT - 109.4 104.9 103.8
35) FEED RATE, TONS/HOUR 280 215 235

36) PARTICULATE EMISSIONS; PROBE, CYCLONE,
AND FILTER CATCH

MILLIGRAMS _ 220.6 75.6 45.7
GRAINS/SCF 0.0674 0.0185 0.0139
GRAINS/ACF - 0.0417 - 0.0127 0.00907
LBS/HOUR 45,73 16.35 9.99
LBS/TON OF FEED ' . 0.163 0.0760 0.0425
37)" PARTICULATE EMISSIONS, TOTAL . '
MILLIGRAMS ' 239.5 . - 129.1 *
GRAINS/SCF : 0.0732 0.0315 *
GRAINS/ACF _ : 0.0453 0.0217 *
LBS/HOUR 49.67 27.92 *
: . LBS/TON OF FEED -0.177 . 0.130 *
38) PARTICULATE EMISSIONS, % IMPINGER CATCH 7.90 41.4 *

f No data because sémple bottle broke during shipment.
B *%% S T P. - DRY, 70°F, 29.92 in. Hg 8

aiabaids eininteteinintidet St M

verage
N.A.
N.A.
N.A.
134
29.9
29.9
0.577
53.1
383
18.16
53.000
54,900
25.0
148
3.13
16.2
0.00
80.6
N.A.
29.1
26.4
0.911
0.47
11.6
0.830
1760
77.24
77.24
135,700
89,000
0.250

0.000341
106.0
243

113.9
0.0333
0.0212
24.0
0.0938
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TABLE 5

FLUORIDE; TRACE METALS, AND MERCURY CONTENT
IN ROCK DRYER PROCESS REACTANTS AND PRODUCTS

Fluoride Content

FEED IN PRODUCT_OUT

Insol Total Insol Total

Run 1 39.1 mg/gm 38.1 mg/gm | 42.5 42.5
Run 2 42.9 mg/gm 42.9 mg/gm 44,7 44.7
Run 3 42.2 mg/gm  42.2 mg/gm 39.9  39.9

I~

- _COOLING POND ROCK
Insol Total

192 mg/gm 192 mg/gm

NOTE: EMB has not received Mercury and Trace Metals results
at this time.



TABLE 6

FLUORIDE CONTENT IN ROCK DRYER SCRUBBING LIQUID

Run 1
Run 2

Run 3

Inlet
Outlet

Inlet
OQutlet

Inlet
Outlet

F Total

0.4 mg/L
0.4 mg/L

0.4 mg/L
2.9 mg/L

0.4 mg/L
1.5 mg/L

10

P.0. Total

2°5

<0.01 mg/ml
<0.15 mg/ml

<0.01 mg/mil
0.72 mg/ml

0.00 mg/ml
0.52 mg/ml



Rock Grinding

tained in No. 4 mentioned ab

Summarized results of the particulate emission tests are shown
in Tables 7 and 8. Complete results are included in Appendix A-2.

EPA Method No. 5 for particulate emission testing was used in
a11-tests except Run No. 3 of the inlet tests. The particulate Toading

was so great that the filter was_p]aced after the 1mpingers instead of

in front of them.
Particulate emission rates were calculated by using the samp]e

recovered from the following portions of the sample train: 1) acetone

rinse of nozzle through front half of filter holder (Front Half);

2) in some cases, a water rinse of the front half; 3) filter; 4) impin-

ger contents plus a water rinse of the back half of the filter holder

through the dry impinger that precedes the jmpinger with the silica gel

(Back Half); 5) ether and chioroform extraction of organic matter con-

ove; 6) acetone rinse of the back half after

the water rinse has been made.
A water rinse of the front half was made, in some cases, after

the acetone rinse and brushing was performed. The reason for this was

to remove particulate matter that was visible after the acetone rinsing

and brushing. This procedure was acceptable to the EPA test officer

s1nce it followed the acetone rinse.

The lab results for Run No. 3 - Inlet were corrected for the re-

arrangement of the sample train. Values obtained from lab analyses for

Runs No. 1 and 2 were used to correct the va1ues'obtained from Run No. 3.

1




TABLE - 7

-4 Y —

SQURCE TUISSIQE TEST DATA

YEST NUMBER - 73-R0OC-3 . .
PLANT NAUF - OCCIDENTAL CHEMICAL CO. WHITE SPRINGS, FLA.
SOURCE TRSTED - K.V.S. BAG HOUSE INLET (PARTICULATES)

IYPr OF PLANT
CONTROL EQUIPHMENT~

PHOSPHATE ROCK GRINDING
BAG COLLECTOR

POLLUTANT SAMPLED- PARTICULATES
1)RUN TUMBER T 2 3
2)DATE 1/11/73 171173 1/12/73
3)2IMr BrGAN 10:05 16:35 10:10
4)>IME EHD 14:06 20:23 13:02
$)r - NET? TINME OF TLST, MINUTES 132 132 132
U)PB- BARQUFTRIC PRESSURF, IN EG 30.0 30.0 30.0
7)PS- STACY PRESSURF, IN HCG . 29.3 29.3 29.3
£)4II- GAS NTR ORIFICE PRCSS DROP, ‘''B20 1.65 1.81 2.30
)34 ~GAS NETER AVG TEKP, DEG F .59.8 62.6 - 5§7.7
i0)C -TOTAL F20 COLLTCTED, ML 65.0" 78.0 125
11)VUV-VOL 1120 VAPOR COLL.,CU FT,STP 3.08 3.70 5.93
12)¥2 -VOL DRY GAS SAHPLLD,CU FT, ‘PR cowp 89,510 104,200 114.600
13 )7STEP-VOL DRY CAS SA'IPLZ"D cv Fr,STP 91.860 106.399 118.287
1u)./(Pcu Y+STACY GAS uorsz'zmz',?cz' vor 3.30 3.40 4,80
15)28- AVG STACK GAS TLUPFRATURE, DEG F 122 - 123 124
16)202-STACK GAS 02, PCT VOL 0.00 0.00 0.00
17) 02-STACK GAS 02, 'v V¢ . - 21.0 21.0 21.0
18) (0-STACK GAS co. e 0 0.00 0.00 0.00
19) N2-STACK GAS M2, v v 75.0 79:0 79.0
20) FA-STACE GAS EXCFSS AIR, PCT VOL N.A. N.A. N.A.
211D - STACY GAS MOLFCULAR WEIGRT, DRY . 28.84 28.84 28.84
2245 - STACK GAS MOLECULAR WGHT ,STE COND 28.49 28.48 28.32
23)08 - STACK (AS SPLCIFIC GRAV,REF AIR 0.983 0.992 0.977
24) B - AVG SOUARE ROOT VEL HEAD,'‘' H20 0.598 0.589 0.585
25)AVG SOUARE ROOT(STK TEMPxVEL HEAD) 14.409 14.217 14.143
26)CP - PITOT TUBE CORRECTION FACTOR 0.830 0.830 0.830
27) U - SPACK GAS VELOCITY, PT/MIN 2120 2090 2090
28) AS- STACK ARCA, SQUARF FEET 7.88 7.88 7.88
29)AS'~ EFFFCTIVE STACK AREA, SQ FEET 7.88 7.88 . 7.88
30)a5 -~ STK GAS FLOW RT,CU FT/MIN,STE CND 16,700 16,500 16,500
- 31)QSTPD-STE GAS FLOW RATE ,CU PT/MIN;STP 14,400 14,200 . 14,000
32)DN - SAMPLING NOZZLE DIAMETER, IN 0.375 0.375 0.375 -
33)AF - SAMPLING NOZZLE ARFA, S0 FT 0.000767 0.000767 0.000767
3u)PCP IS0-ISOKIPNFTIC SAMPLING, PRRCENT 49.5 58.3 66.1
35) FEED RATE, TONS/HOUR 121 N 120
36) PARTICULATE EMISSIONS; PROBE, CYCLONE, . - .
AND FILTER CATCH
MILLIGRAMS 272,944 244,071 . 402,087.8
GRAINS/5CF 45,847 35, 395 . 52.450
GRAINS/ACF 39.562 30.443 44,347
LBS/HOUR 5667.34 4306.47 6260.65
LBS/TON OF FEED 46.84 32.87 . 82,17
37) PARTICULATE EMISSIONS, TOTAL
MILLIGRAMS - 273,057 244,121 . 402,154
GRAINS/SCF 45,866 35.402 §2.458
GRAINS/ACF 39.578 30.449 44,381
LBS/HOUR 5669.71 4307.35 . _ 6261.68
LBS/TON QOF FEED 46.86 32.88 52,18
"38) PARTICULATE EMISSIONS, % IMPINGER CATCH 0.04 0.03 0.02

* Only Run No. 1 & 2 were used for Average Values.
** Run No. 3 are corrected values resulting from Sample Train Rearrangement

*** 5.T.P. DRY 70°F, 29.92 in. Hg

12

i -

*Average
N.A.
N.A.
- N.A.
132
30.0
29.3
1.73
61.2
71.5
3.39
96.855
99.130
3.35
123
0.00
21.0
0.00 .
79.0
N.A.
28.84
28.49
0.986
0.59
14.313
0.830
2105
7.88
7.88
16,600
14,300
0.375
0.000767
£3.9

126

258,507
40.701
35.07
4996.72
39.94

258,589
40.714
35.082
4998.34
39.95
0.035
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TEST NUYBER -
PLANT DANF -
SO0uURCr TRSTED -
TYPr OF PLANT -
CONTROL EQUIPMENT~-
POLLUTART SAMPLED~

73-R0OC-3

OCCIDENTAL CHEMICAL CO. WHITE SPRINGS, FLA.
K.V.S. BAG HOUSE OUTLET (PARTICULATES)
PHOSPHATE ROCK GRINDING

BAG HOUSE

PARTICULATES

B el i At R st =%

*** 5.T.P. DRY, 70°F, 29.92 in Hg.
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TTTIYRUNTHUNBER
2 )DATE 1/11/73 1/11/73 1/12/73
3)DTHr BLGAN 10:00 16:35 10:10
L)DIME THD 13:39 20:19 12:59
5)? - BPFT TIME OF TrST, MINUTES 128 128 128
t)PB- BARONPTRIC PRLSSURr, IN HG 30.0 30.0 30.0
7)PS~ STACK PRESSURL, Il PG 30.0 30.0 30.0
$)4]1- GAS MPR ORIFICE PRLSS DROP, ''H20 0.460 0.630 0.650
3)01 -GAS NDTER AVG TELP, DEG F 47.5 48.6 42,7
100 -TOTAL F20 CGLLTCTCD, ML 67.5 82.0 74.0
11)YPV-VOL H20 VAPOR COLL.,CU P2 STP 3.20 .3.89 3.51
123)V! -VOL DRY GAS SAIPLRD,CU FZ,MTR COND 49,900 57.390 59,220
13)Y39Pp-VoL DRY GAS SAMPLTD,CU FD,STP 52.305 60.057 62.699
15)/(PCD)-STACYE GAS MOISTURE ,PCT VOL 5.80 6.10 5.30
15 )75~ AVG STACK GAS TCUPFRATURE, DEG T 115 115 18
16)702-8TACK GAS (02, PCT VOL 0.00 0.00 0.00
17) 02-STACK GAS 0z, '* ! 21.0 21.0 21.0
18) CO-STACK GAS ¢O, '' ‘¢ 0.00 0.00 0.00
19) N2-S5TACEK GAS N2, '* ! 79.0 79.0 79.0
20) NA-STACr GAS LXcrSs AIR, PCT VoL N.A. N.A. N.A.
214D - STACK GAS MOLTCULAR WEIGHT, DRY - 28.84 28.84 28.84
22)YHE - STACY GAS MOLECULAR WGHT , STK COND 28.22 28.18 28.27
23)G8 - STACK GAS SPLCIFIC GRAV ,REF AIR 0.973 0.972 0.975
“24) 1 - AVG SQUARE ROOT VEL HEAD,'' 120 0.444 0.432 0.436
25 )AVG SOQUARE RQOT(STE TEMNPxVEL HEAD) 10.647 10.354 10.491
26)Y0P - PITOT TUBE CORRICTION FACTOR 0.830 0.830 0.830
27) U - STACEK GAS VELOCITY, FT/MIN 1560 1510 1530
28) AS- STACK ARLA, SOUARF FELT 9.74 9.74 9.74
29)A8'- EFFRCTIVE STACK AREA, 50 PEET 9.74 9.74 9.74
30)08 - STK GAS FLOW RT,0U FT/HIN,S5TK CND 15,200 14,700 14,800
31)QSTPL-STK GAS FLOW RA"’E cu FT/MIN;STP 13,200 12,800 13,000
32)pl - SAMPLING NOZZLE DIM’I_’,‘TFR In 0.250 0.250 0.250
33)AN - SAMPLING NOZZLE ARFA, SO FT 0.000341 0.000341 0.000341
34 )YPeT ISO-ISOKINETIC SAMPLING, PLRCFNT 88.4 104.6 101
35) FEED RATE, TONS/HOUR 121 131 120
36) PARTICULATE EMISSIONS; PROBE, CYCLONE, :
: AND FILTER CATCH
MILLIGRAMS 34.6 45.0 31.7
GRAINS/SCF 0.0102 0.0115 0.00780
GRAINS/ACF 0.00888 0.0100 0.00679
LBS/HOUR 1.154 1.270 0.869
LBS/TON OF FEED 0.00854 0.00969 0.00724
37) PARTICULATE EMISSIONS, TOTAL
MILLIGRAMS 44.7 60.5 40.6
GRAINS/SCF 0.0132 0.0155 © 0.00999
GRAINS/ACF 0.0114 0.0134 0.00870
LBS/HOUR 1.49 1.70 1.11
. LBS/TON OF FEED 0.0123 0.0130 © 0.00928
38) PARTICULATE EMISSIONS, % IMPINGER CATCH - 22, 8 25.3 21.6

ve

a

rage
N.A.
N.A.
N.A.
128
30.0
30.0
0.580
46.3
74.5
3.53
55.503
58.354
5.70
116
0.00
21.0
0.00
79.0
N.A.
28.84
28.22
0.973
0.437
10.497
0.830
1530
6.74
9.74
14,900
13,600
0.250
0.000341
98.0

124

A
0.00983
0.00729
1.098
0.00880

48.6
0.0129
0.00953
1.43
0.0115
23.2



The impinger contents plus the water washings, and the organic extrac-
tions were the two categories that were corrected. The calculations
for these corrections are shown in Appendix A-2.

Grab samples of the stack gases at each sampling site were
obtained by an Orsat ana1yzer, and the concentrations of carbon dioxide,
oxygen, and carbon monoxide were determined.

Table 9 contains the results of the laboratory analyses
performed on the grab samples from the rock grinding proceés reactants

and products.

14



TABLE 9

FLUORIDE TRACE METALS, AND MERCURY CONTENT IN
ROCK GRINDING PROCESS REACTANTS AND PRODUCTS

FEED IN PRODUCT OUT
Insol F Total Insol F Total F
40.6 mg/gm 40.6 mg/gm 41.0 mg/gm 41.0 mg/gm

.NOTE: EMB has not received Hg.and Trace Metals results at this time.

15



PROCESS DESCRIPTION

Rock Drying

Mined phosphate rock is separated from impurifies by a flota-
tion process which yields concentrated phosphate rock containing about
15% water. During étorage the moisture is further reduced to as low as
10%. Before shipping, the rock is dried to 1.5% to 3% moisture in a
fluidized-bed drier.

Natural gas is burned except for about 30 days per year when
fuel 0il1 is fired because of gasvcurta11meht. The fuel oil used is a

high-sulfur blend of #6 residual and #2 distillate.

Combustion gases along with moisture from the drier flow into
a cyclone separator which removes the bulk of the particulates and returns
them to the product belt conveyor. The gases then filow to a cyclonic
scrubber using once-through fresh water as the scrubbing medium.

The EPA did not furnish any process schematic diagrams of the

rock drying operation for this report.

Rock Grinding

Dried phosphate rock is ground into a fine powder in a ball mill.
Air is used to convey the ground material out of the mill. Exhaust air
containing the mill output flows to a classifier which separates and re-
turns the oversize particles to the mill. The classifier outlet is
ducted to a cyclone separator whiéh removes sufficiently ground rock
from the air stream and routes it to the storage bins. In order to close
the air-flow circuit, conveying air is returned to the mill except for

a small bleed portion. To prevent the conveying air from becoming sat-

16



urated with moisture, this bleed air is vented and replaced with ambi-

ent air. The vented stream fiows to a bag collector before exiting a

stack to the atmosphere.
The EPA did not furnish any process schematic diagrams of

the rock grinding operation for this report.

17




LOCATION OF SAMPLING POINTS

Rock Drying
Sampling .points were selected by using the guidelines stated

in Method No. 1 of the Federal Register (Vol. 36, No. 59, August 17,

1971, Wash., D.C.). The points selected for the control inlet and

outlet are shown in Table 10. Complete field data sheets are included

in Appendix B-1.
The work area surrounding the control inlet sampling site

was satisfactory, and a minimal amount of difficulty was incurred

while sampling.
On the other hand, the work area surrounding the control

outlet sampling site was less desirable. The walkway around the stack

was only 41 inches wide, and the stack diameter was 119 inches.

Since an EPA sampling train was being used (rigid connection between

probe outlet and sample box), this cituation necessitated the use of

two probes of different Jengths during each test.

Figures 1 and 2 are schematic diagrams of the sampling sites

tested at the rock drying operation.

Rock Grinding
Sampling points were selected by using the guidelines stated

in Method 1 of the Federal Register (Vol. 36, No. 59, August 17, 1971,

Wash., D.C.). The points selected for the control inlet and outlet

are shown in Table 11. Complete field data sheets are included in
Appendix B-2.
18



The work area surrounding the inlet sampling site was such

that it was physically impractical, according to the EPA Test Officer,

to sample from more than one sampling port.

The work area surrounding the outlet sampling site was

adequate for a EPA sampling train, therefore the required two sampling

ports were used during each test run.

Figures 3 and 4 are schematic diagrams of the sampling sites

tested at the rock grinding operation.

19



TABLE 10

LOCATION OF SAMPLING POINTS USED AT ROCK DRYER SITES

Distance From

Traverse Inside Stack Wall, fin.
Point No. -
Inlet Outlet
1 5 1/4 Too Close To Wall
2 11 1/4 3 13/16
3 17 1/4 6 9/16
4 23 1/4 9 3/8
5 29 1/4 12 1/2
6 35 15 11/16
7 19 5/32
8 23 3/32
9 27 3/8
10 32 3/8
1 38 7/16
12 47 3/8
13 71 5/8
14 80 9/16
15 86 5/8
16 91 5/8
17 95 7/8
18 99 13/16
19 103 5/16
20 106 1/2
21 109 5/8
22 112 7/16
23 115 3/16
24 Too Close To Wall
20
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FIGURE 1: INLET TO SCRUBBER FOR ROCK DRYER
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FIGURE 2: OUTLET FROM SCRUBBER FOR ROCK DRYER
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TABLE 11
LOCATION OF SAMPLING POINTS USED AT ROCK GRINDING SITES

Distance From Inside

;g?;iraﬁ. Stack Wall, in.

Intet Qutlet
1 Too Close to Wall Too Close to Wall
2 11/4 ' 17/8
3 21/8 31/8
4 3 4 5/8
5 4 - 6 1/8
6 5 8
7 6 1/8 10
8 7 3/8 ' 12 1/2
9 8 3/4 16 1/8
10 10 3/8 26 1/8
n 12 1/4 29 3/4
12 15 1/8 32 1/4
13 22 7/8 34 3/8
14 25 3/4 36 1/8
15 27 5/8 37 5/8
16 29 1/4 39 1/8
17 30 5/8 40 3/8
18 31 ' - Too Close to Wall
19 33
20 34
2] 35
22 35 7/8
23 36 3/4
24 Too Close to wa1T

23
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FIGURE 4

OUTLET FROM BAGHOUSE FOR K.V.S. BALL MILL
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PROCESS OPERATION DURfNG TEST

Rock Drying
The first fluoride run was conducted on December 19, 1972,

from 2:30 to 5:25 p.m. Process operation was normal for the duration
of the run except that fuel oil was burned due to a natural gas
curtailment. Conversion of some of the sulfur in the fuel oil to
sulfuric acid in the scrubber may explain the low scrubber water
outlet pH for this run.

Run #2 was begun at 9:35 a.m. and completed at 12:15 p.m.
on December 20. Process operat{on was normal with no difficulties
encountered; Natural gas was burned in place of fuel o0i1. Production
rates were slightly lower than for Run #1 becausé of the high moisture
contenf of the rock feed. Run #3 was conducted from 2:30 to 5:10 p.m.
with no difficulties.

Due to inclement weather, particulate sampling was delayed
until December 22, 1973. The first particulate run Was conducted from
11:00 a.m. to 2:00 p.m. under normal operating conditions. When
weather conditions worsened, it was decided to reschedule the remain-
ing two runs for the week of January 8, 1973.

The second particulate run was conducted on January 9, 1973,
from 10:00 a.m. to 1:15 p.m. Process operation was normal except that it
was discovered 60 minutes into the test that fuel o0il was being burned -
instead of natural gas; and the fan seemed to be performing below par
about half-way through the test.

Particulate run #3 was begun at 3:10 p.m. and completed at
6:00 p.m. on January 9, 1973. Process operation was normal except

for the burning of fuel oil and the use of a wetter than normal grade

of rock. 26
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Rock Grinding

Run No. 1 was conducted on January 11, 1973, from 10:00 a.m.
to 2:18 p.m. Excessive humidity resulted in moisture concentrations of
5 - 6 percent in the air to the baghouse. The plant operator indicated
that the moisture content is usually maintained around two percent.
Except for the high moisture content of the conveying air, process con-
ditions were normal for the duration of the run.

The remaining two runs were completed unéer normal process con-
ditions with no difficulties. Run No. 2 was begun at 4:35 p.m. on

January 11, 1973, and completed at 8:24 p.m. Run No. 3 was conducted

from 10:10 a.m. to 1:00 p.m. on January 12. During Run No. 3 the weather

was wet and cold.

27



SAMPLING AND ANALYTICAL PROCEDURES

Rock Drying
Preliminary stack parameter data such as the number and location

of sampling points, stack gas velocities, stack gas molecular weights,
and stack gas moisture contents were determined by the EPA Method Nos. 1,

2, 3, and 4, respectively (Federal Register, vol. 36, No. 59, August 17,

1971, Nashington,.D.C.).

The stack gas velocity at the control outlet pbéed a problem of
obtainihg an accurate velocity head measurement because of the tangential
flow within the stack. A standard pitot tube was used to traverse the
stack, and it was rotated from side to side to try and locate the direc-
tion of flow. No appreciable difference in velocity head could be detected
during each rotation; therefore, sampling was conducted by traversing
the S-type pitot tube and sampling nozzle in a vertical position during
all fluoride and particulate emission tests. After the velocity and gas
flow rates were calculated from the emission tests, it was evident that
there had been some influence of tangential at the control outlet because
of discrepancies in the gas flow rate entering and leaving the control
device. The outlet gas flow rates were approximately 38 percent greater
than the inlet gas flow rates.

Since there was no evidence of diffusion air being injected into
the system following the scrubber, the difference in the inlet and outiet

flows was probably attributable to the tangential flow.

28
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Grab samples of the stack gases were collected in plastic bags,
and then analyzed for carbon dioxide, oxygen, and carbon monoxide con-
tent by an Orsat analyzer. A1l sampling sites were analyzed while the
dryer was burning both natural gas and fuel oil.

On the day prior to performing the first emission tests, the pre-
liminary moisture test at the control inlet was made while the dryer
was burning natural gas. After the first emission tests had been com-
pleted, it was learned that the dryer was operating on fuel oil. This

resulted in a greater moisture content than had been estimated, which

" made the isokinetic sampling rate deviate considerably.

Fluoride emissions were determined by a method specified by the
EPA project test officer. This method is currently being evaluated by
the EPA, and has been temporarily designated as a proposed EPA Method
No. 13, "Determination of Total Fluoride Emissions From Stationary

Sources."

A schematic diagram of the'fluoride sampling train is shown in
Figure 5.
A sample train leak check was inadvertently excluded for Run

No. 3 of the outlet tests.
The analysis for the one sample taken as the water blank con-
tained a sizeable amount of fluorides. Based upon fluoride analyses

of the same water by Environmental Science and Engineering, Inc., the

only explanation for the high fluoride content of the blank must be that -

it was contaminated after it was taken from the water supply at the

test site.

29
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During each fluoride emission test, grab samples of the process
reactants and products, and inlet and outlet scrubbing liquid were
taken. The pH and temperature of each scrubbing 1iquid grab sample was
recorded at the test site. Also, seyera1 samples of the cooling pond
water and rock were éol1ected during the tests.

Particulate emissioﬁs were determined by the EPA Method No. 5,

described in the Federal Register (Vol. 36, No. 59, August 17, 1971,

Washington, D.C.).

Figure 6 is a schematic diagram of the particulate sampling train

 used.

Inadvertently, the sample train leak check was excluded for Run
No. 3 - Inlet, and Run No. 2 - Outlet. The sample train vacuum gauge
reading for these two tests were about the same as the other tests for
which leak checks were made.

A water rinse of the particulate train "front half" was made
after the acetone rinse, because the EPA project test officer deemed it
necessary to remove the water soluble particulate material from the
nozzle, probe, and cyclone. This was performed for each run with the
exception of Run No. 2 - Inlet and Run No. 3 - Outlet. Only acetone was
used on the front half f011owing these two runs.

A1l samples collected were analyzed by the EPA. Laboratory
results for fluorides, particulates, and P205 are included in Appendix
D-1. Results of the trace metals and mercury data can be found in the
EPA's Emission Measurement Branch report file No. 73-ROC-3.

Complete sampling procedures are included in Appendix C-1.
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Rock Grinding

Preliminary stack parameter data such as the number and location
of sampling points, stack gas velocities, stack gas molecular weights,
and stack gas moisture contents were determined by the EPA Method Nos. 1,

2, 3, and 4, respectively (Federal Register, Vol. 36, No. 59, August 17,

1971, Washington, D.C.).

Grab samples of the stack gases were collected in plastic bags
and then analyzed for carbon dioxide, oxygen, and carbon mohoxide content
by an Orsat analyzer. A1l sampling sites were analyzed prior to any
emissibn tests.

Particulate emissions were determined by the EPA Method No. 5,

described in the Federal Register (Vol. 36, No. 59, August 17, 1971,

Washington, D.C.).

Figure 6 is a schematic diagram of the sampling train used for
all tests except Run No. 3 at the inlet sampling site.

Because of the high particulate load at the inlet sampling site,
the nozzle and probe were continually plugging up. As a result, the
sample train had to be shut down many times during the first two test
runs. At the beginning of Run No. 1, the plugging of the nozzle was so
severe that the EPA test officer suggested that we switch to a 3/8-inch
nozzle to try and eliminate the problem. As a result of this switch,
the isokinetic sampling rate could not be maintained.

Since simultaneous sampling was being conducted at the inlet and

outlet, each time the inlet train shut down, the outlet train was also
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shut down. As a result of muéh confusion during the first test run, the
outlet train was inadvertently excluded from the leak check for Run No. 2.

The sample train vacuum readings for the Run No. 2 - Qutlet tests were

- about the same as the previous tests, which indicates no gross leakage.

Also as a result of the confusion created by the frequent stopping
and starting of the sample train for Run No. 1 - Outlet, the isokinetic
sampling rate was not maintained.

The sample recovery procedure for Run No. 1 - Inlet was altered
somewhat from the EPA Method No. 5. The front half was rinsed with water,
following the acetone rinse. The water removed some of the water soluble
particulate matter.

The configuration of the sampling train was changed for Run No. 3-
Inlet at the request of the EPA test officer. This change resulted in
the filter holder being placed just ahead of the last impinger, which
contained silica gel. The p]ugg%ng up of the filter from the excessive
particulate emissions was essentially eliminated.

Since the configuration 6f the sampling train used for Run No. 3-
Inlet was changed from the normal EPA Method No. 5 train, the laboratory
data had to be corrected for the change. Basically, the laboratory
data from the first two tests were used to determine corrected values
for the third test. The complete procedure used for calculating the
corrected values is included in Appendix A-2.

Grab samples of the rock éntering-the grinder, and the final rock

product leaving the grinder were taken periodically during each test.
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A1l samples collected were analyzed by the EPA. Laboratory
results for fluorides and particulates are included in Appendix D-2.
Results of the trace metals and mercury data can be found in the EPA's
Emission Measurement Branch report file No. 73-ROC-3.

Complete sampling procedures are included in Appendix C-2.
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APPENDIX A-1

COMPLETE FLUORIDE AND PARTICULATE
EMISSION CALCULATIONS FOR ROCK DRYING
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T - Net timn of lesting, rirvies

PB - Barcwxiric pressure, inches Fg

PS - Stzck procsure, inches Ky

I~ RvereQs pressure Cifforontial et gz¢ reiar oritice, inctzs Ha
PO - Pressute &t the gas neter orifice citiet, inches Hg, Fb +1é¥6
Tl - Averzge ¢S meter teijerature, fF
VC - Tetal nzt increase of noisture coliectes in Lhe imninsers, ml

W= Total velume of water vepor collected, cubic feet, S.7T.P.

-

1~ Volume ¢f dry gas serpled, cubic feat, meter conditions
VSTPD - Volume of dry gas sampled, cubic feet, S.T.P.
W(PCT) - Stack gas rmoisture, % volume
W - Fraction of moisture in stack gas
. FDA - Frection of dry stack gas
1S - Average stack gas temperature
CO2 - Amount of carbon dioxide in stack gas, % volume .
02 - Amount of oxygen in stack gas, % volume
CO - Amount of carbon monoxide in stack gas, % volume
2" Amount of nitrogen in stack gas, ¥ volume
EA - Amount of excess air in stack gas, % volume
MD - Stack gas molecular wzight, TB%%%TE , dry basis
MS - Stack gas molecular weight, TB%%gTE , stack conditions

65 - Stack gas specific gravity, referred to air

H - Average square root of all velocity head readings, Yinchas Hzﬁ
CP - Pitot tube correction factor

U - Average stack gas velocity, feet per minute

AS - Inside stack area, square feet

AS' - Effective inside stack area, square feet

QS - Average stack gas flow rate, cubic feet per minute, stack conditieons
QD - Average stack gas flow rate, cubic feet per minute, dry basis
QSTPD - Averzge stack gas flow rate, cubic feet per minute, S.T.P.
DN - Inside diameter of the saupling nozzle, inches
AN - Inside arca of the sampling nozzle, square feet

P1SD - Averace percent of theoretical jsokinetic sampling rate maintained
during test

$.7.P. - standard cenditions, dry, 70°F, 22.%9
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inches H3
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APPENDIX A-2

COMPLETE PARTICULATE EMISSION
CALCULATIONS FOR ROCK GRINDING



L ¥

T -

PB

FS

tH

FO

Th

Ve

VeV

VM

VSTPD
W(PCT)

H

HS
GS

cpP

=

AS
AS'

Qs
QD
QSTPD
DN

AN
PISQ

Let tisn of testing, minuies

Dere zlric prescure, inches Hg
tacr pressure, irches Hg
Averzge pressu-e differentiel at nes reter crifice, inchzs Ky
Precsure at thz gzs reter orifice outlel. inches hg, ?B.+1§$B
Bverege ges Feier temperzture, °F
Totz) ret incresse of moisture coilected in the inpingers, ml
To*zl voiume ¢F wetér vauor collected, cubic feet, S.T.FR.
Volume of dry oas sempled, cubic feet, meter conditions
Voluze of dry ga2s sampled, cubic feet, 5.T.P.
Steck gas moisture, % volume
Fraction of moisture in stack gas
Fraction of dry stack gas
Average stack gas tevperature
Amount of carbon dioxide in stack gas, ¥ velume |
Amount of oxygen in stack gas, % volume
Amount of carbon monoxide in stack gas, % volume
Amount 6f nitrogen in stack gas, & volume
kmount of excess air in stack gas, % volume
Stack gas molecular weight, TE%%%TE , dry basis
Stack gas moleculer weight,,qg%ﬁng , stack conditions
Stack gas specific gravity, referred to air
Average square root of all velocity head readings, ,‘ﬁiHEEE'HEG
Pitot tube correction factor
Average stack gas velocity, feet per minute

Inside stack area, square feet

Effective inside stack area, square feet

Average stack gas flow rate, cubic feet per minute, stack conditions

Average stack gas flow rate, cubic feet per minute, dry basis
Average stack g¢as flow rate, cubic feet per minute, 5.T.P.
inside diamcter of the sampling nozzle, inches

Inside area of the sampling nozzle, square fect

Average pevcent of theoretical isokinetic sampling rate maintained

during test

S.T.P. - standard conditions, dry, 70°F, £9.92 inches Hg
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APPENDIX B-1
FIELD DATA SHEETS FOR ROCK DRYING TESTS



|
' PRELIMINARY VELOCITY TRAVERSE o
b e ]
PLANTMM__@ML_—_—— M ° ° (¢
' . DATE 2 Q A:é, /?473 3 l;g,"— : _‘5pafﬂ!: : :(-:.
LOCATION. ScRULLE, ~ ebas” © o o2
' STACK LD, Z2 O"x 6.5 " 23 4 M . . o'
A =g — —
c, in 2 honnd y" (et
_I operaTORS Lo Lellr , S i/ s 54 SCHEI‘%TIC OFT@ERSE Pg‘% LAYUUT@ i
: TP VIEW)
' TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TENPERATURE POINT HEAD TEWPERATURE
' | NUWBER (ap), in.Hy0 . °F NUMBER . | (pg), in.Hp0 (Ty), °F
foer#/ e 24
| 4 ] | 272 | /66 H) | ods | Jéc
Z 0. 7% 2 0. %6
i 3 | 877 3 0,45
| 4 | £73 # O0.¢9
§ 5 | 07# s | 0#
£ | 70 é 0.¢%
. 22T # 2
| A/ | 065 | /&
Z | vée
' S | 070
¢ 0.6S
| K1 0. €2
[4 0. 60
| Ba
“ A/ 0.56 | /64
| z | _0.58
3 0. 54
| 4 | o0 54
5 O.5¢
| 6 0,50
l AVERAGE AVERAGE
. EPA (Dur) 233

A2



‘ RecTANGULAR
TRAVERSE POINT LOCATION FOR SHRet=r DUCTS

PLANT JCC/DEA’fﬁd ['#EM Co.

l DATE . ~ Drc. /8, /(972
SpiPLING LOCATIC! /oca L2RVER SeldBLBLR ZHEEL
\SIDE OF FAR %ALL TO "
. OUTSIDE OF KIPPLE. (DISTANCE A) £ &
INSIDE OF HEAR #ALL TO o~
OUTSICE OF MPPLE. (DISTAERCE B 2 P
STACK T e s (20" X _#0 z ”
. HEAREST UPSTREA™ DISTURBARCE 23 "’
NEAREST DOWHSTREA™ DISTURBAKRCE s
' CALCULATOR ~ PoccAR SCHEMATIC OF SAPLING LOCATION.
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATIOR
' POINT FRACTION COLUTHS 2 AND 3 * FRO:: OUTSIDE OF KIPPLE
NUMBER OF STACK 1.D. STACK I.D. (TO HEAREST 18 INCH) DISTANCE B (SU% OF COLUNNS 4 & 5)
/ L
§ bt £/ 5% 3%
2 4 i
| 2 (7 %,
4 z232 f,__
l g 29 ¢
‘ Z
¢ 38 %
l Her 32, ~/ g ‘f
z // Z
3 /7 Z
' # 23 % .
A
s 29 %
v A
| ¢ 35 %
A
forr 2,571 5%
l 2 // Z
- 2| /7 £,
' ¢ 23 ﬁ_
s 29 z
M / g z
A Y/
| 3 7
| ¢ Z3 %
] g z9 ¢
- é 352
' EPA (Dun 232
472




PREL IMINARY MOISTURE CHECK

PLANT 0&'6/0% ﬁ LIEM ég_-_,_
stack Maex Devee Seevssee Jveer |

mie _Lee, (B, /772 ' sapiE inE f580 - [550

METHOD 1
Dry Bulb Temp. /éé “F, Wet Bulb Temp. °F, Dew Point Temp. °F.
Vapor Pressure of H0 & DP ) ""Hg. Stack Pressure ""Hg.
Moisture Fraction s Dry Air Fraction '"Hg .

METHOD 2

3

Final Dry Test Meter Reading /0/ ﬁ Ft

Initial Dry Test Meter Reading 95, §0 Fto

Dry Test Meter Volume Sampled 60 05 Fts
Average Meter Temp 74 °F

Average Orifice aH _,0. 0¢ "HZO

Barométric Pressure @ Orifice Meter ._3 o ""Hg

Dry Gas Volume Sampled ¢ STP 6. O2  Ftd

Volume of Condensate Z¢ ml

Water Vapor Volume ¢ SIP &, 6€#  r°

Moisture Fraction & /2% Dry Air Fraction O,8&76&




PRELIMINARY VELOCITY TRAVERSE

AVERAGE AVERAGE

raowzn | WoYE! Fitet Tobe was rotared clockuise and counfer clockiis:

A S Lt tew Ve maqm‘/uo& of_?‘f['je"?‘/&/ Flow, v,

. ?LANT._QQCJML_C&E@L_C"_——- _
onte_ L2EC. /€, /P78 :
Locmonﬁ;&gzm__@_@_ﬁﬂ—ﬁf- Sclust e | @,
. STACK 1.D. /2 12, B
BAROMETRIC PRESSURE, in. Hg Z0 :
STACK GAUGE PRESSURE, in. Hy0 e _0
.  orerarons T Doller, R, Durgan | SCHEMATIC OF TRAVERSE POINT LAYOUT
: ToP VIEW)
l- TRAVERSE | VELOCITY STACK | TRAVERSE VELOCITY STACK
POINT HEAD TENPERATURE POINT HEAD TEMPERATURE
'_ NUWBER | (pg),inHg0 To °F - NUMBER . | (pg), inHg0 T,), °F
L} # [ | 030 | [SE
W\ ¢ | o.20
i \ g | o0./3
| ) & | o.07
] §£ 7 | 006 |
\EL \ £ 0,05
| 1 ¢ 0.0
| 20 Y
| [/ | o0/7
| | 0.4



TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Occrozvrne Cwem. Co,
DATE . _ DEC., /78, /9272
SEPLING LOCATION Aok DRVYER SCOUBRBER DuTtET

PLANT

lus(lj[l)ﬁ;ggfg? ;;lAPLPL‘._E)(DISTANCE £) /9"
INSIDE OF KEAR WALL TO —
SngrISllgE ?Drlsb#::c‘f 'A( ?][S)-lrs;;;;\'EC?B) /777
NEAREST UPSTREA: DISTURBANLCE /27
NEAREST DOWHSTREA DISTURBAKCE . f'
CALCULATOR . T, Docenk SCHEMATIC OF SAKPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATIONK
POINT FRACTION COLUINNS 2 AND 3 FROY OUTSIDE OF RIPPLE
NUWBER OF STACK LD, STACK I.D. (TO REAREST 1-8 INCH) DISTARCE B (SUM OF COLUIGNS 4 & )] i
/ 0.0/ Y/ b / -
4 0,032 ¢ 3 7% -
3 0.05¢ ) AR 7 ~
£ | 0,079 \ 9 & -
Y 0, /05 / /2 % -
é 0. /32 \ /8 " -
7 0./ \ /9 Sz -
5 o./9¢ / 23 342 - Ny
9 0,230 [ z7 7% ~ N
/0 0.272 3z V& - N
/| 0.323 38 7 - N
/2 0.398 47 78 - N
/3 0,602 7/ e - N
/4 0,677 8o W - N N
/-{ 0,728 ) gé j/g - A\~
/ é 0.776 / ?/ 5/3 - \\) )
/7 o. 806 \ 95 78 - N
/78 | 0.83% ) 99 % -~ \
/9 0. 868 / /03 - N
Z0 0.84S ‘ Jpé %2 - w _
Z/ 0.9zl /D8 %8 - I
zZ 0.945 /]2 e - ’
23 0.968 /5 -
2¢ 0.4 89 /7 Ve -
EPA (Dun 232
472



PRELTMINARY MOISTURE CHECK

PLANT (Hrerpenroe. C ;yéz'z‘._éé.__f

STACK (fm: Qe% £ &EM&E&? Oureer

wie Dee. /8, /1972 supLE TRE [S30- /550
METHOD 1

Dry Bulb Temp. /§¢°F, Wet Bulb Temp.£8/ *E,  Dew Point Temp. /ASO°F.

Vapor Pressure of I-I20 & D2 A 559 ""Hg .,

Moisture Fraction 0.2_5 ,

METHOD 2

Final Dry Test Meter Reading 34. 229

Stack Pressure S&@  '"Hg.

Dry Air Fraction &, 75 "Hg.

_.3
o

Initial Dry Test Meter Reading /s 7/0

apd
Ft

Dry Test Meter Volume Sampled Z' é/?

Et®

Average Meter Temp 7/ °F

Average Orifice aH Q. /0 "HZO

Barometric Pressure ¥ QOrifice Meter

30 "Hg

Dry Gas Volume Sampled ¢ STP Z. 62

Volume of Condensate / ? ml

“Water Vapor Volume & STP &, 90 Ft

Moisture Fraction &, & _é y

B2

Dry Air Fraction O. 7%
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APPENDIX B-2
FIELD DATA SHEETS FOR ROCK GRINDING TESTS



PRELIMINARY VELOCITY TRAVERSE

it Occrocnrae Coem Co.

DATE /= 8B - 73 -
LocaTion K84 Baee fir BEHoUSE 457_)
STACK 1.D. =8
BAROMETRIC PRESSURE, in. Hg =20
STACK GAUGE PRESSURE, in. Hy0
OPERATORS > (LY SCHENATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TENRPERATURE
NUMBER (apg). in.Hy0 Ty, °F NUMBER | (apg), inHg0 (T), °F
2" £ 38 /38
¢"” o.&0 4
£ | 0. 20 /
g” 0. 85 3
0" 0.60 /
,z ” __&;:____5‘0 \
/8" | oés C
N | 0.¢0 )
/8" 0.8 §
20" | 0.38 (
2" 4. 20 /
12 ¢ 17 0. 3 P \ |
12_‘ 7 . 0’ 30 I -
28" | o.20 \
30" | 0.28 ( St
32" | o458 /
3¢” | p.48 |\
2" | 0.5 Y
22" | o.¢0 | /385
AVERAGE AVERAGE
EPA (Dur) 233

4712




PLANT 066/05 "L (' HEM C'o.
DATE . /- 8- 73
SAMPLING LOCATIONZ £S5, Bree #lee (Browevse veer)

INSIDE OF FAR WALL TO L n
QUTSIDE OF NIPPLE, (DISTANCE A) 4’ [

INSIDE OF WEAR WALL TO L n
OUTSIDE OF KIPPLE, (DISTANCE B) 3 .

STACK 1.D..- (DISTANCE A - DISTANCE B) 38

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

472

NEAREST UPSTREAN DISTURBANCE = 6_'
NEAREST DOVNSTREAN DISTURBANCE ,___é i
CALCULATCR _J: oL RR SCHEMATIC OF SANPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE Pblh’T LOCATIO!
POINT FRACTION : COLUMNS 2 WD 3 ' FROM QUTSIDE OF RIPPLE
NU:BER OF STACK 1D, STACK L.D. (TO NEAREST 1.8 INCH) DISTANCE B " (SUR OF COLUMKS 4 & )
/ o.o// | 38" Ve 32" _
2 0. 032 ¢ /
| 3 0.05S { 278 ]
é 0.079 ) 2 _
S 0. /08 \ 4
/4 0./32 ) s
7 o./6/ [ 6 e
8 0./9% \ 7 7% _
9 0.230 ) 8 7%
Z 0.272 ( /o &
/ 0,323 \ /2 %
/2 0. 398 / /5 B ~
/3 0.602 \ 22 7%
/¢ 0.677 / 2% 3%
/5 0,728 ( 27 %%
A 0.770 ) z9 7%
/7 0.806 / 20 Y%
/8 0,839 \ 3, %
/9 0.868 ) 33
20 0 895 ( 3¢
2/ 0.92/ )] 35
2z 0. 948 % 25 78
23 0,968 3¢ 7¢
2¢ 0.989 | 38" 37%
EPA (Dun 232



._ ‘ PRELIMINARY MIISTURE CHECK

N o Ceneorze PN Fi

SAMPLE TINE /03¢ - /05%

METHOD 1
Dry Bulb Tewp./285 °F, ‘Wet Bulb Tenp. /O °F, Dew Point Temp. {M °F.
Vapor Pressure of H,0 & DP 203/ g, Stack Pressure 2%, 6 'H
foisture Fraction ©.,07 |, _ Dry Air Fraction &, $3 'Hg.
METHOD 2

Final Dry Test Meter Reading 3.9€, 2/0 £t

Initial Dry Test Meter Reading33&,2/6€ Ft>

' Dry Test Meter Volume Sampled 2., 000 Ft3

Average Meter Temp 5 2 °F

Average Orifice AH - "HZO

Barometric Pressure 2 Orifice Meter 29.;9 'Hg

Dry Gas Volume Sampled 3 STP 2.08  Ft°

Volumne of Condensate &= .2 ml

Water Vapor Volume 2 STP O, O%7¢ Fto

Moisture Fractiong,02 +0.02% -.:o,.04'5 Dry Air Fraction @ 755




- T Ea GE B aE A :
. _ ‘
' i

T

PRELIMINARY VELOCITY TRAVERSE

pLANT__géﬂgg._C.ea.M.__

4/12

" DATE [~ R- 73
LocaTion & ﬁu. e 0usE Dy EL)
STACK 1.D. 2"
BAROKETRIC PRESSUDE in. Hg
STACK GAUGE PRESSURE, in. HZO
OPERATORS 0044’-ﬂﬂ’ 5' Ae Fﬁ“ SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TENPERATURE
NURBER (Apg), in.Hy0 o). °F KUKBER (4pg), in.H0 (T,), °F
2" 2 20 /08
¢ 0.20 <
6" _0./5
8" 0.20 j
/n" .25
/2’ 0,22
/2 022
/" 0.22
/87 0,20
20" .20 /
22" o.20
2% 0.2
z¢” 022
28" ©.22 A
_‘_30 " ng ,
32” | p.28 )
34" o,20
36" | o.20
- 32B” | o.2p [08 |
AVERAGE AVERAGE
EPA (Dur) 233




PLANT @Q@!Z&A_Cﬁgﬂ._ﬁe

DATE

TRAVERSE POINT LOCATION -FOR CIRCULAR DUCTS

SAMPLING LOCATION ALL.. Eﬁa firce CBRGHMSE dur.cé'r)

INSIDE OF FAR WALL TO

QUTSIDE OF KIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE B)
STACK 1.D., (DISTAHCE A - DISTANCE B)

NEAREST UPSTPEA‘ DISTURBANCE
NEAREST DOWNSTREA: DISTURBANC g

50% "

éé /4 ”

CALCULATOR __J':__Q_ﬁ#‘-_ﬂ@ SCHEMATIC OF SANPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE PO!NT LOCAT!O!
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF RIPPLE
NUIBRER QF STACK 1.D. STACK L.D. (TO REAREST 1 8 INCH) DISTANCE B (SUM OF COLUNNS 4 & 5)
/ sorg | #2.28" e 85" g /e
z o0.088 ¢ / %8 ¢ [0 8
3 _0.078 / 3 78 /! /=
¢ 0./09 ) £ g ( /3 Ve
S o /¢4 £ V8 /& 8
A 0./88 8 /L T2
7 0.236 /0 /8 72
& 0.2% /2 72 \ 2/
9 0.322 /6 78 ) 2¢ 78
/) _0.8/8 26 78 ( 34 %
/ 0. 702 [ 29 % \ 38 /¢
/2 _0.242 \ 32 7z / 40 %2
/3 o. 812 / - 3¢ p \.. 42 78
/e 0.£5¢ \ 3L 78 / 44 8
_§5 0.29/ 37 /8 g6 /8
é 0.928 29 /8 ) 47 ¥e
/7 0. $5% 20 8 48 78
/8 0.986 a/ 52 50 72

-l Tl . . & &l N & G 2 B 'E SE aE
_ A

EPA (Dur) 232

472



|

PRELIMINARY MOISTURE CHICK

PLAY Qc_cmmga_é'afe-&_é'@

STACK f:ﬁi i 5 Mu ﬁaﬁouﬁ
DATE /= 8- 72 | SAPLE TRE /45 — /205

METHOD 1

Dry Bulb Teup. Zﬁé °F, Vet Bulb Temp. ?ﬁ °F, Dew Point Temp, ?5"1’.

Vapor Pressure of H,0 & DP [ 66 Mg, Stack Pressure 2% 7 _&rl 'Hg,
Moisture Fraction £.06 _ Dry Air Fraction &, 9&4 "Hg.
METHOD 2

Final Dry Test Meter Reading 3 2 &. §OOFt3

Initial Dry Test Meter Reaciing 334,300 Fed

Dry Test Meter Volums Sampled 2,630 Ft°
Average Meter Temp <8 °F

Average Orifice AH — "H O

Barometric Pressure 2 Orifice Meter 29 9 "Hg

" Dry Gas Volume Sampled ¢ STP 2. 04
Volume of Condensate _g. ml
Water Vapor Volume & STP__ O, O9¢__8 Ft> .
Moisture Fraction 0.0¢ #0.028 = ‘,’*055 Dry Air Fraction 2 93'5
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APPENDIX C-1
SAMPLING PROCEDURES FOR ROCK DRYING TESTS



SAMPLING PROCEDURES FOR ROCK DRYING TESTS

Prior to performing the actual particulate emission tests,
certain pre]iminary stack parameter data had to'be determined for each
source. This pre]ihinary data included the stack diameter, number of
sampling points, stack gas velocity, stack gas molecular weight, stack 9as
moisture, and stack gas temperature.

Sampling methods described in the Federal Register (Volume 36,

Number 59, August 17, 1971, Washington, D.C.) were used as guidelines
for determining stack parameter and stack emission data.
The number and location of the sample traverse points were

selected according to Method No. 1 of the Federal Register. A maximum

number of points had to be used for the inlet location.
Stack gas velocity measurements were determined across the
stack diameter by using a calibrated S-type pitot tube with an inclined

manometer (Method No. 2 of the Federal Register). Because of the

apparen; tangential flow in the discharge stack, preliminary velocity
checks were made to try and determine the velocity magnitude., A stan-
dard and S-type pitot tube were both used to traverse the stack, and
both were rotated 180° to detect any change in velocity head readings
at each point. No appreciable difference could be detected; therefore,
sampling was conducted by traversing the pitot tube and sampTing nozzle

in a vertical position during all tests.




The dry molecular weight of the stack gas was determined by
collecting a grab sample in a plastic bag and then analyzing with an

Orsat analyzer (Method No. 3 of the Federal Register).

The preliminary estimate of the stack gas moisture content was
determined by using midget impingers for condensing the moisture (Method

No. 4 of the Federal Register). On the day prior to performing the first

emission tests, the preliminary moisture tests were made while the dryer
was operating on natural gas. After the first emission tests had been

completed, it was learned that the dryer was operating on fuel oil. This

 resulted in a greater moisture content than was estimated, and also a

greater deviation from the isokinetic sampling rate. The remaining
fluoride emission tests were performed while the dryer was using natural
gas.

Fluoride emissions were determined by using the following train:

stainless steel nozzle; a glass-lined, heated probe; three Greenburg-Smith

impingers (the first one had a modified tip with 100 ml of H20, and the

second one had a standard tip with 100 m] of H,0, and the third one had

~ a modified tip and dry); a Whatman No. 1 filter (90 mm diameter) in a

glass holder; a Greenburg-Smith impinger with a modified tip and 200 grams
of silica gel; and the remainder of the train was identical to the par-
ticulate train described later in this section. Figure C-1 is a sche-
matic diagram of the fluoride train used.

Fluoride emissions captured in the sample train were recovered
by putting the used impinger contents and filter into a 32 oz. polyethy-
Tene jar, along with a water rinse of the entire train between the nozzle

tip and back half of the filter holder.




Before each test run, the particulate and‘f1uoride sample trains
were leak checked at a2 vacuum of 15 inches Hg for mo$t tests. The flow
rates in each Teak test was well below the allowed 0.02 cubic feet per
minute. The tests inadvertently excluded from the Teak test were men-
tioned previously in the section entitled, "Sampling and Analytical
Procedures." |

- Velocity measurements were conducted at each traverse point
during all emission tests so that isokinetic sampling conditions could

be maintained.

Periodically during each fluoride emission test run, grab
samples were collected in polyethylene jars of the following: scrubber
inlet liquid; scrubber outlet -ligquid; rock féed into drying process;
finished rock product; and one sample of the cooling pond rock was col-
lected. Data sheets for the scrubber 1iquid grab samples are contained
in Appendix B-1.

The following sample train was used for determining particu-
late emiésions: stainless steel nozzle; a glass-lined, heated probe;

a glass cyclone and flask for the inlet only; a Gelman Type A glass-
fiber filter in a glass holder; four Greenburg-Smith impingers (the
first one had a modified tip with 100 ml of H20, the second one had a
standard tip with 100 ml of H20, the third one had a modified tip and
dry, and the fourth one had a modified tip with 200 grams of silica
gel); a thermometer on the last impinger; a flexible sample line; an

air-tight vacuum pump; a dry-test meter; and finally, a calibrated




orifice with an inclined manometer. The impinger portion of the train
was iced down to collect the condensable moisture in the stack gas.
A schematic diagram of the train is shown in Figure C-1.

The standard procedure for recovering the particulate captured
in the front half of the train was to use a brush and then an acetone
rinse. In addition to the'brushing and acetone rinsing, the front half
was also rinsed with water. The use of water was deemed necessary by
the EPA project test officer to remove the water soluble particulate.
The remainder of the train was treated as described in the August

Federal Register.

EPA was responsible for conducting all laboratory analyses (see

Appendix D-1).
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APPENDIX C-2
SAMPLING PROCEDURES FOR ROCK GRINDING TESTS




SAMPLING PROCEDURES FOR ROCK GRINDING TESTS

Prior to performing the actual particulate emission tests,

certain preliminary stack parameter data had to be determined for each
source. This preliminary data included the stack diameter, number of
sampling points, stack gas velocity, stack gas molecular weight, stack

moisture, and stack gas temperature.

Sampling methods described in the Federal Register (Volume

36, Number 59, August 17, 1971, Washington, D.C.) were used as

guidelines for determining stack parameter and stack emission data.

The number and location of the sample traverse points were

selected according to Method 1 of the Federal Register. A maximum

number of points had to be used for the inlet location.
Stack gas velocity measurements were determined across the.
stack diameter by using a calibrated S-type pitot tube with an in¢lined

manometer (Method 2 of the Federal Register).

The dry molecular weight of the stack gas was determined by
collecting a grab sample of the stack gases in a plastic bag and then

analyzing with an Orsat analyzer (Method 3 of the Federal Register).

The preliminary estimate of the stack gas moisture content
was determined by using midget impingers for condensing the moisture

(Method 4 of the Federal Register).

The following sample train was used for determining parti-

culate emissions: stainless steel nozzle; a glass-lined, heated probe;




a glass cyclone and flask for the inlet only; a Gelman Type A glass-

fiber filter i

first one had

n a glass holder; four Greenburg-Smith impingers (the

a modified tip with 100ml of H,0, the second one had

a standard tip with 100m1 of H20, the third one had a modified tip

and dry, and the fourth one had a modified tip with 200 grams of

silica gel); a thermometer on the last impinger; a flexible sample

Tine; an air-tight vacuum pump; a dry-test meter:; and finally, a

calibrated ori

fice with an inclined manometer. The impinger portion

of the train was iced down to collect the condensable moisture in

the stack gas.
The

that isokineti

for
configuration

1.

A schematic diagram of the train is shown in Figure C-2.
velocity head at each traverse point was measured so
c sampling could be performed.
the third test run on the inlet sampling, the train

modifications were the following:

Sample traverse point #2

The cyclone was not heated, and was followed by two
modified-tip impingers with 150ml HZO in each, a
standard-tip impinger with 150mi H20, a dry impinger
with a modified tip, and then the filter.

Sample traverse points #3 - #12

Same as point #2, except the standard-tip impinger was
removed.

Sample traverse points £13 - #23

Another modified-tip impinger with 150m1 H,0 was added

in front of the dry impinger.
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The modified train configuration was suggested by the EPA test
officer for the purpose of lessening the chance of plugging up the
filter. The procedure for correcting the data so that a comparison
could be made between Run Nos. 1 and 2 and Run No. 3 is included in
Appendix A-2. -

Because of the excessive emissions, severe plugging of the 1/4-
inch nozzle being used for the inlet sampling location was a problem.

A 3/8-inch nozzle was used, at the suggestion of the EPA test officer,
after sampling only one traverse point for Run No. 1. After doing so,
Tsokinetic sampling could not be maintained. During the inlet sampling,
an attempt to loosen the material in the nozzle and probe was made by
drawing ambient air through the sample train. This was the reason for
subtracting the dry gas meter readings shown on the field data sheets
for Run Nos. 1 and 2.

Grab samples of the rock feed in and the product out were collected
in polyethylene jars during each test.

EPA was responsible for performing all laboratory analyses (see

Appendix D-2).




APPENDIX D-1
LABORATORY REPORT FOR ROCK DRYING TESTS
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APPENDIX D-2
LABORATORY REPORT FOR ROCK GRINDING TESTS
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APPENDIX E-1
TEST LOG FOR ROCK DRYING TESTS
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APPENDIX F-1
SAMPLE IDENTIFICATION LOG FOR ROCK DRYING TESTS
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APPENDIX F-2
SAMPLE IDENTIFICATION LOG FOR ROCK GRINDING TESTS



APPENDIX G-1
PROJECT PARTICIPANTS ON ROCK DRYING TESTS
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PROJECT PARTICIPANTS ON ROCK DRYING TESTS

Environmental Engineering, Inc.

John Dollar, E.I.T., M.S.

George Allen, C.E.T., Sr. Technician
Robert Durgan, C.E.T., Sr. Technician
Bi1l Wrighter, Technician

Steve Neck, Technician

Ken McFall, Technician

Project Manager
Environmental Specialist
Environmental Specialist-
Environmental Specialist
Environmental Specialist

Environmental Specialist

Environmental Protection Agency

Neal Sanders

Gene Tison

Project Test Officer

Project Engineer
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PROJECT PARTICIPANTS ON ROCK GRINDING TESTS



PROJECT PARTICiPANTS ON ROCK GRINDING TESTS

Environmental Engineering, Inc.

John Dollar, E.I.T., M.S. ‘ Project Manager
Robert Sholtes, P.E., Ph.D. Project Engineer
George Allen, C.E.T., Sr. Technician Environmental Specialist
Allen Luther, Technician Environmental Specialist
Monte Swann, Technician - Environmental Specialist

Environmental Protection Agency

Neal Sanders Project Test Officer

Joe Peoples Project Engineer
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A. Background Information

1'

Emission Test Report
Review Checklist

Reviawer: Michelle g,g m.s_,gh'
Review Date ANl AP,;‘,\ 199'Q

Facility name: _QMAMMM\‘
Location: s ' ] '
Source. categ.ory; | _&Eﬁ.ﬂﬂ'ﬁ E-Q&k

Test date: MMSL,_EMWMA‘ 13793

Test sponsor: LS EPA

Testing contractor: J&nsu3unﬁ&cﬁzd..fhﬁs:ux.:k.ﬁ&a&n&scun , Tac.

purpose of test: .obtin dava $oc dhe poe b TSR _ond
he. Peclormancs.  Standards Beanch oF dhe, EPA

Pollutants measured

PM-10 Cco 80, NO, voC Pb

Others (list): \vor) Ds

Process overview: On an attached page provide a block
diagram of the unit operations and associated air
pollution control systems at the facility. Identify
process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, etc.). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbolas from that sketch complete the table below that
identifies processes or unit operations tested.

Process ID Controlled |, pcp (controlled emissions only)
e DN“\% A Y v cydonic. wet swrokoer
34 |6a ndi g% B Ve Y h?o?cg _colleckor

~3
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B. Process Information

1. Provide a brief narrative description of the process.
With as much detail as possible, (e.g., if a furnace or
conveyor system is used, identify the type of unit)
describe the equipment used for those operations tested.
(Note: If process description provided in test report is
adequate, attach copy or reproduce here.)

Proess Description
no sdhematic axailadle




PROCESS DESCRIPTION

Rock Drying

Mined phosphate rock is separated from impurities by a flota-

tion process which yields concentrated phosphate rock containing about
15% water. During étorage the moisture is further reduced to as low as
10%. Before shipping, the rock is dried to 1.5% to 3% moisture in a
fluidized-bed drier.

Natural gas is burned except for about 30 days per year when
 fuel oil is fired because of gas.curtaijment. The fuel oil used is a

high-sulfur blend of #6 residual and #2 distillate.

Combustion gases along with moisture from the drier flow into
a cyclone separator which removes the bulk 6f the particulates and returns
them to the product belt conveyor. The gases then flow to a cyclonic
scrubber using once-through fresh water as the scrubbing medium.

The EPA did not furnish any process schematic diagrams of the

rock drying operation for this report.

Rock Grinding

Dried phosphate rock is ground into a fine powder in a ball mill.
Air is used to convey the ground material out of the mill. Exhaust air
containing the mill output flows to a classifier which separates and re-
turns the oversize particles to the mill. The classifier outlet is
ducted to a cyclone separator which removes sufficiently ground rock
from the air stream and routes it to the storage bins. In order to close
the air-flow circuit, conveying air is returned to the mi1l except for

a small bleed portion. To prevent the conveying air from becoming sat-

16







urated with moisture, this bleed ajr is vented and replaced with ambi-

ent air. The vented stream flows to a bag collector before exiting a

stack to the atmosphere.

The EPA did not furnish any process schematic diagrams of

the rock grinding operation for this report.

17
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2. For each process tested list feedstock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate.

| Basis for activity |F/P

Process ID |Feedstock materials Products factor
A Man&o DPrispla fE RO ; Ditso Racw. | B . TEso ~
B Dersy PHOSPMITE S feoce - Sovrl) Backl - | Reckl e ~

Bagis for data: — e
(Indicate page/table Nos. in test r %T”‘ WA s
M‘,L—' ()\‘
3. For each process or operation tested and each te J

note process capacity and operating rate during 2

w d}\y uj / \f:,u.\(. 0-‘:-&

- -

A 285 tons| he ”‘5‘9
aeo [} . M
— P
Q._Oa*l- P04 FHoorides aBs " || v
LA 280 - ’wy
218 . ppdod
Cogr P 235 - C
B 131 .

o |lwin|=]lalw|w|~|lalvwjn]|~=lalw]w]~

Basis for data: Ppa. S L, 7 8 Ja & 13
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C. Air Pollution Control Systems Tested

1. For each air pollutlon control system pollution control
system identified in A.8, note the following

ID Type of APCD Manufacturer Model No.
=z Cyclome, Wek Serobber Dorreo
X Bog Colleckor Micro - Polsaice

Note: Be as specific as p0531ble in identifying APCD. For -

example, indicate "pulse jet fabric filter" rather than simply
"fabric filter."

2. For each system identified above, provide a narrative
description. For fugitive systems describe capture
techniques as well as the removal technlques (use a
separate page if necessary)
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3. Using the attached parameter list for guidance complete
the table below. (Use additional pages as needed.)
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D. Sampling and Analysis Methods

1. Complete the following table

conditional | Deviations
Test location Pollutant S & A method method noted
Y/N Y/N
Prior 1o m&rina PM EPA_Merhod 6§ G YN
wer seeobber (e oy Leck btina stdied | YN | YN
& drying  [Tlenidts begh wUios, sldie)
aqg by EPAY = Y/N Y/N
P20x Coroposed Method 13Y YN | YN
1 YN YN
Aer wek NN Aethod Y/N
derubbec Oc' ;\ " A 'ETPA bej S died ?/: Y/N
deying  syskert vorides &Jm%_s*v 122
A by EPAY = Y/N Y/N
Palg (proposed Method 13D YN | YN
| Y/N Y/N
Prior to P EPA Method S Yy | N
: erterim “Mﬁ Y/N YN
m!‘eﬁh oF YN YN
rindin "0
X Q process YN YN
YN Y/N
Afher Lo P EPA Nethod 5 N | YN
calleskor ¢ YN Y/N
‘ Frindng procesg Y/N YN
: YN YN
Y/N YN
Y/N Y/N
Y/N Y/N
Y/N Y/N
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2. If a method used was not a reference or conditional
method, provide a narrative discussion including any data
manipulation needed to make results correspond to
reference or conditional method results.

See, aﬂm&hgé ‘ ..

Descrzbe any deviations r&e&t&-ﬂed—abem :

M . e.m«as«on +eat u%«-med on at.ll ronNs au.ﬁ;

CRoA No. 3 vsin %EPA M&\:hod m&“On m l_k;Jo 3

-Phc_ H‘w\o:\' adn was SO k| e
PQ ‘ ‘ QL Rode Yéad -0y in  Front

*&‘MI 4}\ tMPln&U'S [

3/
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E. Emiggion Data Documentation
1. Tabulate the following stack gas data from the test
report. (Use additional pages as needed.)
Values reported
Test ID | Pacameter Units Run 1 Ruw2 —  TRu3 .
[ Stack temperature o°F 109 113 17
(I Moisture %o a3.u kLN | 3.8
Oxygen o 1.4 1.4 11.4
[Volumetric ﬂow, actual ¥ stik] 107,500 | 1093 1071, 350
| Volumetric flow, standard efm stol 6B 400 | 59,000 @i, 000
" " Percent isokinetic %o go.4 laa HD
\ 3\?3“ < Pollutant concentration: _
e.m:(_‘“s;\uﬂ A 'S-':uoﬂ 53 alack [0.0078B | 0.019)K3] 0.01I4TS
4 208 , i-1¢] 0 aR1.8
I e s . s -
b’*‘ Sworides, HaD wolwble] alsch 10, oo§ 0.000547 | 0.000498
WA TS Hluocides total 1sc | 0.013) 0.01a71 0.01\q
Aec SOVE | #3082, waker solubld Mo, Blo. 4 1.4 4.9
o P20s, Yotal M 23,4 vy 9%1.1
V35 &S  |Stack temperature °oF 154 154.4 154,71
' Moisture 20 as.8 2.9 Sile. 8
e = — % 1'r,S .S LS
olumetric flow, ac stk | MT,800 | 129,800 | 140,000
| Volumetric flow, standard|c¢ o sbo 94.800 | 81,800 88,400
| Percent isokinetic 2 10, | 106.S 106.9
Pollutant concentration:
Fuocides ¥ aleg a.wp"g L8ax1079 1 xip=H
Pa0g »% Y 0.0 0.3 4.4
o Leo, ¥ I N2 - ) o
 [Sworides; W0 solvble | alacS . | 0.000315 10.000(183 |0.000i1a
Clogides +obal | . 10.00033\ lo.pooa3y | 0.000a3y
| “M,M Thoy e ] 2.3 3.\
' | Py0c ; Yota) M a4 1 R[bL - 8
| Stack temperature of 13a 23 184 -
 Moisture I 23.30 3.40 4.0
Oxygen 29 1.0 21,0 81.0
[Volumetric ﬂow, actual Jcfm stk | 16,700 1L500 1300
_ [Volumetric flow, standard c,-f-m 14400 14300 /4000
*‘*’ N %oerltl:mt isokinetic _ % 49,5 . 88.3 lolo. |
PM x*a\ L PMFEX Y [0o01@  [Jxio —-3[8 x 1o-2
- P |
S oere PM  Seont .g_‘léo\r 45847 | 35395+ | §2.450.
_&.,_11\3\ Jeed | 45.8uL 25 402" S52.458




SAMPLING AND ANALYTICAL PROCEDURES

‘Rock Drxing

Preliminary stack parameter data such as the number and location
of sampling points, stack gas v&locities, stack gas molecular weights,
and stack gas moisture contents were determined by the EPA Method Nos. 1,

2, 3, and 4, respectively (Federal Register, Vol. 36, No. 59, August 17,

1971, Washington, D.C.).
The stack gaslve1ocity at the control outlet posed a problem of

obtainihg an accurate velocity head measurement because of the tangential
flow within the stack. A standard pitot tube was used to traverse the
stack, and it was rotated from side to side to try and locate the direc-
tion of flow. No appreciable difference in velocity head could be detected
during each rotation; therefore, sampling was conducted by traversing

the S-type pitot tube and sampling nozzle in a vertical position during
all fluoride and particulate emission tests. After the velocity and gas
flow rates were calculated from the emission tests, it was evident that
there had been some influence of tangential at the control outlet because
of discrepancies in the gas flow rate entering and leaving the control
device. The outlet gas flow rates were approximately 38 percent greater

‘v
.

than the inlet gas flow rates.

S1nce there-wus no ev1dence of diffusion air being injected into
the system following the scrubber, the difference in the inlet and outlet

flows was probably attributable to the tangentiai flow.

28







Grab samples of the stack gases were collected in plastic bags,
and then analyzed for carbon dioxide, oxygen, and carbon monoxide con-
tent by an Orsat analyzer. All sampling sites were analyzed while the
dryer was burning both natural gas apd fuel oil.

On the day prior to performing the first emission tests, the pre-
liminary moisture test at the control inlet was made while the dryer

was burning natural gas. After the first emission tests had been com-

pleted, it was learned that the dryer was operating on fuel oil. This

resulted in a greater moisture content than had been estimated, which

" made the isokinetic sampling rate deviate considerably.

Fluoride emissions were determined by a method specified by the
EPA project test officer. This method is currently being evaluated by
the EPA, and has been temporarily designated as a proposed EPA Method

No. 13, “"Determination of Total Fluoride Emissions From Stationary

Sources."
A schematic diagram of the fluoride sampling train is shown in

Figure 5.
A sample train leak check was inadvertently excluded for Run

No. 3 of the outlet tests.

The analysis for ‘the one sample taken as the water blank con-
tained a sizeable amount of fluorides. Based upon fluoride analyses
of the same water by Environmental Science and Engineering, Inc., the
only explanation for the high fluoride content of the blank must be that

it was contaminated after it was taken from the water supply at the

test site.

29
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During each fluoride emission test, grab samples of the process
reactants and products, and inlet and outlet scrubbing liquid were
taken. The pH and temperature of each scrubbing 1iquid grab sample was
recorded at the test site. Also, seyeral samples of the cooling pond
water and rock were collected during the tests.

Particulate emissioﬁs were determined by the EPA Method No. 5,

described in the Federal Register (Vol. 36, No. 59, August 17, 1971,

Washington, D.C.).

Figure 6 is a schematic diagram of the particulate sampling train

 used.

Inadvertently, the sample train leak check was excluded for Run
No. 3 - Inlet, and Run No. 2 - Outlet. The sample train vacuum gauge
reading for these two tests were about the same as the other tests for
which leak checks were made.

A water rinse of the particulate train "front half" was made
after the acetone rinse, because the EPA project test officer deemed it
necessary to remove the water soluble particulate material from the
nozzle, probe, and cyclone. This was performed for each run with the
exception of Run No. 2 - Inlet and Run No. 3 -~ Outlet. Only acetone was
used on the front half following these two runms.

A1l samples collected were analyzed by the EPA. Laboratory
results for fluorides, particulates, and Po0g are included in Appendix
D-1. Results of the trace metals and mercury data can be found in the
EPA's Emission Measurement Branch report file No. 73-ROC-3.

Complete sampling procedures are included in Appendix C-1.
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Rock Grinding

Preliminary stack parameter data such as the number and location
of sampling points, stack gas velocities, stack gas molecular weights,
and stack gas moisture contents were determined by the EPA Method Nos. 1,

2, 3, and 4, respectively (Federal Register, Vol. 36, No. 53, August 17,

1971, Washington, D.C.).

Grab samples of the stack gases were co]1ected in plastic bags
and then analyzed for carbon dioxide, oxygen, and carbon monoxide content

by an Orsat analyzer. A1l sampling sites were analyzed prior to any

emission tests.

Particulate emissions were determined by the EPA Method No. 5,

described in the Federal Register (Vol. 36, No. 59, August 17, 1971,

Washington, D.C.).

Figure 6 is a schematic diagram of the sampling train used for
all tests except Run No. 3 at the iniet sampling site.

Because of the high particulate load at the inlet sampling site,
the nozzle and probe were continually p1ugging.up. As a result, the
sample train had to be shut down many times during the first two test
runs. At the beginning of Run No. 1, the plugging of the nozzle was SO
severe that the EPA test officer suggested that we switch to a 3/8-inch
nozzle to try and eliminate the problem. As a result of this switch,
the isokinetic samp11ng rate could not be maintained.

Since s1mu1taneous sampling was being conducted at the inlet and

outlet, each time the inlet train shut down, the outlet train was also

33






shut down. As a result of muéh confusion during the first test run, the
outlet train was inadvertently excluded from the leak check for Run No. 2.

The sample train vacuum readings for the Run No. 2 - Outlet tests were

. apout the same as the previous tests, which indicates no gross leakage.

Also as a result of the confusion created by the frequent stopping
and starting of the sample train for Run No. 1 - Outlet, the isokinetic
sampling rate was not maintained.

The.sample recovery procedure for Run No. 1 - Inlet was altered
somewhat from the EPA Method No. 5. The front half was rinsed with water,
following the acetone rinse. The water removed some of the water soluble
particulate matter.

The configuration of the sampling train was changed for Run No. 3-
Inlet at the request of the EPA test officer. This change resulted in
the filter holder being placed just ahead of the last impinger, which
contained silica gel. The plugging up of the filter from the excessive
particulate emissions was essentially eliminated.

Since the configuration 6f the sampling train used for Run No. 3-
Inlet was changed from the normal EPA Method No. 5 train, the laboratory
data had to be corrected for the change. Basically, the 1aboratory
data from the first two tests were used to determine corrected values
for the third test. The complete procedure used for calculating the
corrected values is included in Appendix A-2.

Grab samples of the rock entering the grinder, and the final rock

product leaving the grinder were taken periodically during each test.






A1l samples collected were analyzed by the EPA. Laboratory
results for fluorides and particulates are included in Appendix D-2.
Results of the trace metals and mercury data can be found in the EPA's

Emission Measurement Branch report file No. 73-ROC-3.

Complete sampling procedures are included in Appendix C-2.
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E. Emission Data Documentation

1.

Tabulate the following stack gas data from the test

report. (Use additional pages as needed.)
. Values reported
Test ID | p or Units Run 1 Run 2 Run 3 Fm—*
{4 [Stack temperature °F 1Hs ns 1)
| Moisture o 5.90 t0.10 5.30
Oxygen 2 21.0 1.0 2.0
Volumetric flow, actual 1S 200 14700 49
| Volumetric flow, standard i, a¥p 13200 1200 | 13000
Percent isokinetic Zo 88.4 104. 10l
Pollutant concentration:
PM YT [ 0003 [0.004 Jo.00a19
PM, Yront | =:0.0102 lv.ous .| 0.00780
__PM Loia) al 0.0132 0.0\S5 .| 000449
Stack temperature
Moisture
Oxygen

Volumetric f-law, actual

Xolumeu'ic_ﬁow, standard

Percent isokinetic

Pollutant concentration:

Stack temperature

Moisture

[Oxygen

Volumetric flow, actual

Volumetric flow, standard

Percent isokinetic

Pollutant concentration:

# No date. becavse .so,mp\f- bobble, \oroke, Avr"'m%_ S«hoPM&ﬁt
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E. Emission Data Documentation

1. Tabulate the following stack gas data from the test

' report. (Use additional pages as needed.)

Values reported _
Test ID | Parameter Units Run 1 Run 2 Run 3 HRund~
1 Stack temperature oK 13 173+ 1o
Moisture o 33.8 19.0 8.0
' Oxygen 0 17.4 15.0 15,0
Volumetric flow, actual cEm, stk 109, 000 104,400 108,900
| Volumetric flow, standard| cfew atp | 51,900 11, 800 @4,900
Percent isokinetic %o 7.6 q943.6 108
Pollutant concentration:
AR qelach 1 0.0l 0.032 0:03\
PM Seont 0.494 PRI 0:492%9
PM _iotal Aok 1 00 1 0187 | 0.45Y:
0z~ o 3 4.2 4.2
Stack temperature oF 150 144 149
Moisture T 28 .8 a5 ai. |
Oxygen % 1.5 15.58 19.5
Volumetric flow, actual |cfm otk | 128,000 |50 500 | 138 GO0
| Volumetric flow, standard ,,gw 79,300 1 103,600 84,300
| Percent isokinetic e 104.4 124.9 103.9
Pollutant concentration: >~
TR oS [s®xp=_]| 0.013 [ %
P, Yeonk %,15% [ o.001_ [0.0088 _[0.0039 _
PN, total ﬁls._ 001321 0.031S | _ %
| C02 7 Do -~ 1@ 31 | 3.7
Stack temperature
Moisture
Oxygen

Volumetric flow, actual
Volumetric f-low, standard
Percent isokinetic
Pollutant concentration:

= no data becavse sample  botkle lordke dur"\r& shipmentt,
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9

Tabulate pollutant mass flux rates

Test [D Pollutent *  |Units Rua 1 Rua3
[ ;nuo.—xag: ibjhe | 4.5 17 5.99
PN | bl M. T 3.6 | 14,63
[ Lo]he (5303.» [ 50781, | 33108\
$lori 0| Volhe 3.2a 0.a0 - | 0.210
- Lb| he 7.8 Q43 .40 I
P, brork | bl | 253.89 | 101.5\ 2808
P total . | isiwe Lo AbLLE] NY.AT | 353713
O," Ib] ke (5093 | 15 34¢ | ys011a
$hoocidea®] |bjne | 0,013 0.13b 0, 08%
PSR e | 3.94 = "
Og " llne | dN47.a | 29091 __| 33403 |
Fworacs, D lp| e 0. 340 0.106 0,085 1
floorldes Jokdh [blwe | 0.2713 0.233 | 0.110 |
(et borke | (bjw- | 45.78 | 10.35 9.99 |
P {vkal to] e 49.L1 27,42 *
et iblne | 20709 | 18224 179 LSbL
3 PAVEE™ [ ol e 2.3 0.8% | 1,0%
PM, Sront | thlhe | S66T.39 [4300. 97 | @310 bS
P, total b lar___1S6LY. | 430735 | wawl. W8
f
4 PMT* | 1olhe | 0.236 | 0.43 0. 24l

* % no dova, because so.Mpk bobtle. broke dori n% s-\\iPme.nis
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3. Present example emission factor calculations below.

- add lb/ton & Seed For all 3 runs / 3 = owu'a.ge.
. LMISIION
‘ T “”'f” - factor

+otal --‘ wwker -éblub\é; = )b‘}tb-n {’)’-‘;_;_}\‘-‘:f\UoF‘IdC

%

PM - P'M&fon‘& _-. PN\ ,_Mise‘uotj s-_ad'or"s -
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4, Tabulate emission factors

| ~ Average emission factor
P s Pollutant Units Uncontrolled Controlled
1 A Lloorides * 1 bl on 0.019598 .4 x1p° 4
P ¥ *x Jblton 0.051 ¥ .
Pooceeas 3P | 16100 0.004322. | 0.0005ad, |
Qoorides total 18]4on 0,02380 0.000194% |
PN, Sronk o lton 0.1913 0,09383% |l
PAL, tota) Lol ton 0. 848 *
B P *™ tblton 0.0\ 0.00a%
P, Sront Wolion 43.9Ls 0.009 8933
|_PM otal lalton 43.913 T

b3006-4/971130

H = no dao bewovse,  sampie bokhle. broke dud n% shipment
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ATTACEMENT A
APCD PARAMETERS

Type of
APCD Parameters

- %+ | Fabric filter + -Cléaning mechanism
N e Cleaning frequency .= -

v. S, Air to cloth ratio (A/C)
Pressure drop = ;
Inlet temperature

ESP | Type (wet or dry)
' Number of fields
o] | Rapping cycle (if dry)
o - ‘Specific Collection Area (SCA)
‘ b - Particulate resistivity (if known)
Spark rate
Current and power levels

Venturi (or other high Pressure. drop
energy) scrubber Liquid/gas (L/G) ratio
Mist eliminator type

Packed-bed scrubber Packing depth
L/G ratio
Caustic use (Y/N)

pH
Mist eliminator type

Carbon absorber Bed depth
. Superficial gas velocity
Bed temperature
Desorption mechanism (media)
Flue-gas moisture
Cycle length

Time-on-line after breakthrough

L




Ref. 7

Bmission _ Factors (lb}@_n__ﬁ- s-t.ﬂ(n

a1l

F-' \ uor‘ndt.. EM\&‘il DDS N _Hd) Sﬂu\a‘c 571(/3 w

Fluoridt  Gaissions, Tokal ___'_i_'___o.pa@ opagq 0a®. .

I A—lf‘* THREE “TLET Rul3S _Jo D FoR FLURIDES

Fuacide. Fsos, D ik o m o owsans

Floorde  Erissions, Totad . 0.000958 . 000823 . 0.OLOSAL

(X I—

PM

’L\wda\c, |

PM canAchmH —

g Hﬂ‘ala\(.

-"“‘m\

P undmsm\a\e.

™ J-an.rub\t

) N\n\
PM condensalde,

. 0.%7 _ o472 Lod ..

o043y o338 075

L0027 0063 0.062




¢ _('_. w-l.,n
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Test Process In/out Run No. valid? Comments
Fl, P205 drying inlet 1 no 80% isokinetic
2 no 122% isokinetic
3 o 113% isokinetic
outlet 1l yes
2 yes
3 yes
PM inlet - 1 yes
2 yes
3 yes
outlet 1 yes
: 2 yes
3 yes
2| grinding inlet 1 no 49.5% isokinetic
2 no 58.3% isokinetic
3 no 66% isokinetic; filter moved
outlet

88% isokinetic
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