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The in rmation this 

NOTICE 

cument has been funde Nholly or in part by the United States 
Environmental Protection Agency under Contract No. 68-D2-0159 to Midwest Research Institute. It 
has been subjected.to the Agency’s peer and administrative review, and it has been approved for 
publication as an EPA document. Mention of trade names or commercial products does not constitute 
endorsement or recommendation for use. 
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APPENDIX 

CALCULATIONS AND SOURCE TEST DATA 

This Appendix presents data from references 4 to 9, 1 1  to 14. 16, 17, 
and 18. With the exception of reference 16, which is a journal 
article, each reference begins with a copy of the reference cover page 
with the reference number indicated on the bottom, and is followed by 
a computer spread sheet prepared by MRI showing the conversion of 
data to emission factors and copies of the data tables from each 
reference. 
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Agency 

Air 

October 1979 
Research Triangle Park NC 2771 1 

Vegetable Oil Production 
(Meal Processing) 

Emission Test- Report 
Ca rg il I, Incorporated 
(East Plant) 
Cedar Rapids, Iowa 
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DATA SHEET 

lant: Cargill East, Cedar Rapids D a t e  : June 21 ,  1979 

Date 
rralysis 

7/25/79 
6/29/79 
7/25/79 

6/2 9/7 9 
7/18/7 9 
7/25/79 

7/25/79 
7/31/79 
7/18/79 

7/18/79 
7/18/79 
6/2 9 /7 9 

7/18/7 9 
7/18/79 
7/18/79 

7/25/79 
6/29/79 
7 / 1 8 / 7  9 

7/25/79 
7/25/7 9 
7/25/79 

7/25/79 
7/25/79 
7/18/79 

7/31/79 
7/18/79 
7/25/79 

7/25/79 
6/2 9/7 9 
7/18/79 

Sample No.-Location 

133 

135 

136 
137 
138 

(B) 139 
140 
141 

142 
143 
144 

i 34 

145 
146 
147 

148 
149 
150 

151 
152 
153 

154 
155 
156 

[ A )  157 
158 
159 

160 
161 
162 

D.T.  
D.T. 
D.T. 

Milling 
Milling 
Milling 

Cooling 
Cooling 
Cooling 

D.T .  
D.T.  
D.T. 

Milling 
Milling 
Milling 

Cooling 
Cooling 
Cooling 

D.T. 
D.T. 
D.T. 

Mil 1 i n g  
Milling 
Milling 

Cooling 
Cooling 
Cooling 

D.T. 
D.T.  
D.T. 

Sample 
Date 

6/21/79 
6/21/79 
6/21/79 

6/21/79 
6/21/79 
6/2 1 / 7  9 

6/2 3 / 7  9 
6/2 1 / 7  9 
6/2 1/7 9 

6/21/79 
6/21/79 
6/21/79 

6/21/79 
6/21/79 
6/21/79 

6/21/79 
6/21/79 
6/21/79 

6/21/79 
6/2 1/7 9 
6/21/79 

6/21/79 
6/21/79 
6/21/79 

6/21/79 
6/21/79 
6/21/79 

6/21/79 
6/21/79 
6/21/79 

Wet U t .  
Time ( 9 )  - 

l 0 : o O  pm 2.71 
1 0 : 0 0  pm 3.20 
1 O : O O  pm 2.72 

1 O : O O  pm 3.57 
1 O : O O  pm 3.10 
1 o : O O  pm 3.36 

10:08 pm 3.28 

10:OB pm 2.96 
10:08 pm 3 . 6 6 '  

11:05 pm 3.01 
11:05 pm 2.39 
11:05 pm 3.34 

11:08 pm 2.49 
11:08 pm 2.51 
11:08 pm 2.68 

ll:12 pm 1.85 
11:12 pm 2.35 
1 1 ~ 1 2  pm 2.23 

12:02 pm 2.15 
12:02 pm 1.71 
12:02 p m  2.00 

12:06 pm 2.67 
12:06 pm 2.65 
12:06 pm 3.02 

12:lO pm 1.96 
12:lO pm 2.20 
12:lO pm 1.71 

1:04 pm 3.12 
1:04 pm 1.54 
1:04 pm 2-06 

Wet 
(ug/q) 

290 
580 
340 

110 
90 
66 

91 
73 
110 

3 4' 
310 
500 

91 
73 
77 

73 
110 
110 

460 
420 
390 

81 
70 
74 

92 
120 
100 

170 
260 
230 

( A )  Duplicate injection of this sample produced a 5 to 10% difference. 

(B) Duplicate injection of this sample produced a difference greater 
than 10%. 
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D r y  

380 
750 
410 

14G 
100 
71 

11C 
8 -  
13: 

4. 
3 8 ,' 
64i 

11 
6 
9 

E 
1: 
12 

62 
57 
il 

l! 

1. 

1 

2 
3 
2 

1 - 
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DATA SHEET 

nt:- Cargill Easc, C e d a r  Rapids Date : June 21, 1979 

3te 

29/79 
18/79 
!5/79 

!5/79 
25/79 
!5/79 

18/79 
19/79 
.8/79 

.'5/79 

. 8 / 7  9 
25/79 

31/79 
18/79 
11/79 

18/79 
25/79 
29/79 

31/79 

25/79 

29/79 
!5/79 
29/79 

29/79 
25/79 
29/79 

29/79 
z 5/7 9 
15/79 

25/79 
?9/79 

31/79. 

Sample No. -Locat ion 

163 
( A )  164 
( A )  165 

166 
( A )  167 

168 

169 
170 
171 

172 
( A )  173 

174 

175 
176 
177 

17 8 
179 
180 

181 
182 
183 

184 
185 
186 

187 
188 
189 

190 
191 
192 

193 
194 

31/79 . 195 

Milling 
Mi 11 ing 
Milling 

Cooling 
Cooling 
Cooling 

D.T. 
D.T. 
D.T. 

Milling 
Milling 
Milling 

Cooling 
Cooling 
Cooling 

D.T. 
D.T. 
D.T. 

Mi 11 ing 
Milling 
Mi 11 ing 

Cooling 
Cooling 
Cooling 

D.T. 
D.T. 
D.T. 

Milling 
Milling 
Milling 

Cooling 
Cooling 
Cool in g 

Sample 
Date 

6/2 1 /7 9 
6/21/19 
6/21/79 

6/21/79 
6/21/79 
6/21/7 9 

6/21/79 
6/2 1 /7 9 
6/21/79 

6/2 1 /7 9 
6/21/79 
6/21/7 9 

6/2 1/7 9 
6/21/79 
6/21/79 

6/21/79 
6/2 1/7 9 
6/21/79 

6/2 1/7 9 
6/21/79 
6/21/79 

6/2 1 /7 9 
6/21/79 
6/21 /7 9 

6/21/79 
6/21/79 
6/21/79 

6/21/7 9 
6/21/79 
6/21/79 

6/21/79 
6/2 1 /7 9 
6/21/79 

Wet Ut. 
Time (9) - 

1:08 pm 
1:08 pm 
1:08 pm 

1:13 pm 
1:13 pm 
1:13 pm 

2:OO pm 
2:OO pm 
2:OO pm 

2:03 pm 
2:03 prn 
2:03 pm 

2:07 pm 
2:07 pm 
2:07 pm 

-.P:O7 pm 
.> 9:07 pm 
3 1:07 pm 

3:04 pm 
3:04 pm 
3:04 pin 

3:OO pm 
3:OO pm 
3:OO pm 

4:OO pm 
4 : 00, pm 
4 : O O  pm 

4 : 0 5  pm 
4:05 pm 
4 : 0 5  pm 

4:08 pm 
4 : 0 8  pm 
4:08 pm 

I 

2.77 
2.62 
2.44 

2.89 
2.83 
3.34 

1.89 
1.86 
1. 86 

2.11 
2.67 
1.95 

1 . 5 4  
2.11 
2.09 

1.97 
2.18 
1.94 

2.78 
2.50 
2.43 

2.90 
3.11 
3.02 

2.74 
3.79 
1.97 

2.69 
2.14 
2.51 

3.32 
2.74 
3.51 

130 
84 
83 

120 
100 
100 

130 
130 
100 

67 
75 
76 

170 
130 
100 

51 
52 
87 

62 
60 
60 

140 
91 
150 

78 
49 
86 

110 
64 
61 

79 
150 
79 

) Duplicate injection of this sample produced a 5 to 10% difference. 
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160 
95 
97 

110 
110 
118 

170 
170 
120 

77 
8 8  
87 

240 
150 
130 

64 
71 

120 

78 
74 
76 

170 
110 
170 

110 
65 
110 

140 
71 

87 
170 
100 1 
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Agency 

Air 

Environmental Prolection Planning and Standards ".."_<. , ... - 
Research Triangle Park NC 2771 1 

rEPA Vegetable Oil Production 
(Meal Processing) 

Emission Test Report 
Carg ill, Incorporated 
(West Plant) 
Cedar Rapids, Iowa 
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TABLE 1.  HEXANE CONCENTRATION IN MEAL SAMPLES 
AT CARGILL WEST. CEDAR RAPIDS, IOWA 

(Highes t  measured v a l u e  o n l y )  

Sarnpl e 
s i t e  

DT 

Cooler  

Flour Mil l  

F l a s h  DT 

Meal P o s t  Gr inding  

F l a s h  - A f t e r  
Schneckens 

Hexane con 
wet 

v919 

2,800 

880 

89 

6,100 

150 

780 

n t r a t i o n  
dry 

u9Ig 

3,000 

960 

200 

6,700 

180 

88 0 

Date o f  a n a l y s i s  

7/24/79 

6/29/79 

61 29/79 

61 2917 9 

7/12/79 

7/12/79 
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United States Office of Air Quality EME Report 79-VEG-6b 
Environmental Protection Planning and Standards 
Agency Research Triangle Park NC 2771 1 
.. 

GEPA Vegetable Oil Production 
(Meal Processing) 

Emission Test Report 
AGRI Industries 
Mason City, Iowa 

i 
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Unlled States Office 01 Air Quality EM6 Report 79-VEG-6h 
Environmental Protection Planning and Standards October 1979 
Agency 

Air H I  
Research Triangle Park NC 2771 1 a m  

B.  

Vegetable Oil Production 
(Meal Processing) 

Emission Test Report 
C a r g i I I, I n c o r po r a t e d 
Fayettevilie, NC 

REFERENCE 7 
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COL 1 
SOURCEI 
RUN NO. 

COL 2 COL 3 COL 4 
HEXANE CONCENTRATION GALLONS OF HEXANE PER LITERS OF HEXANE PER 

IN PPM TON OF RAW SOYBEAN PROCESSED 
(COL 2 x O.WO31 

METRIC TON RAW SOYBEAN PROCESSED 
[COL 3 X 3.7251 

6 I 5+1 O l e a 0 1  0 6258 
01116 7 -... 003001 . .... , 1 w  I .. 

Y I  

1 
2 
3 
4 

1 10 I 9E.l 028801 1.0726 
11 453 I 0 1359 1 0.5062 

I 05811 015601 
" ̂ ^^_ - ̂ ^_^I 

520 I 
^^^ , 12 ." 

lX0 0 3300 12293 
1 1 w  0 3300 12293 
910 0 2730 10169 
830 0 2490 0 9275 

14 I 970 1 0 2910 I 1.0840 

16 I 930 I 10393 
15 590 1 0 1770 I 0.6593 

- _.__ 0 2 7 9 0 1  _ _ _  - ,  ._ 

19 I My)I 0 la00 

21 I 730 I 02190 

STANDARD DEVIATION I 265 I 0 0796 

20 620 I 0 16W 

ARITHMETIC MEAN 732 I 02196 

O 6705 
0 6929 
06158 
06181 
0 2965 

GEOMETRIC MEAN I I 0 . l W  I 0.7302 
STANDARD GEOMETRIC DEVIATION I 0.5659 I 0.5659 

STANDARD 
GEOMETRIC IIIL-I. 

STANDARD GEOMETRIC DE..,. ,",. , 
0 0003 I RAT 0 OF ME.GrlT OF ! GA..ON nEXAhE 7 0  V.E G n l  OF SOYBEAh MEA. FROM I TON OF W A  SOV3EA\IS 
3 725 I RAT 0 0- GALLON TO .ITER CO\VERS Oh' FACTOR 13 765) TO 1 O h  TO M E l R  C TOh COhVE9S O h  FACTOR ( 1  016) 

A-1 6 



Sample 
date/ 
time 

7/12/79 

10:20 

li:20 

12:20 

1 :20 

2:20 

71 13/79 

9:50 

10:55 

Average 

TABLE 2-1. HEXANE CONCENTRATION IN MEAL VS. TIME 
CARGILL, INC. - FAYETTEVILLE, N.C. 

JULY 12 AND 13, 1979 

D '  

Wet 
u9Ig 

1037 

633 

950 

740 

780" 

893 

650 - 

81 2 

5 

Dry 
lJgI9 

1267 

873 

1300 

1400 

11 55" 

1200 

837 - 

1147 

Average hexanc 
Dryer 

Wet 
!J9/9 

833 

827 

677 

297 

480 

503 

570 - 

598 

a Average o f  triplicate samples. 
D T - Desolventizer-toaster. 
Dry weight not recorded. 

1030 

1097 

840 

370 

580 

623 

700 - 

749 

a :oncentration 
Cooler 

Wet 
u9/9 

1093 

777 

853 

427 

537 

570 

623 - 

697 

1233 

943 

1043 

500 

657 

660 

737 

825 
- - 

Gri - 
Wet 
ugI9 

793 

420 

453 

343 

373 

333 

393 - 

444 - - 

!r 

D rY 
11919 

C - 
477 

573 

41 3 

453 

393 

467 - 

463 

A-1 7 
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United Stares Office of Air Ooaliry EM8 Report 78-VEG-4 
Environmental Protection Planning and Standards July 1979 
Agency Research Triangle Park NC 2771 1 

SEPA Vegetable Oil 
Manufacturing 

Emission Test Report 
Central Soya, 
Incorporated 
Delphos, Ohio 

REFERENCE 8 
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Test 
site 

b DT -1 
DT-2 
DT-1 
DT-2 
DT-1 
DT-2 
DT-1 
DT-2 
Dryer 
Dryer 
Cooler 
Cooler 
DT-1 
DT- 2 
Dryer 
Dryer 
Cooler 
Cooler 
DT-1 
DT-2 
Dryer 
Cooler 
Cooler 

TABLE 6. HEXANE ANALYSIS OF MEAL SAMPLES 
COLLECTED AT CENTRAL SOYA, DELPHOS, OHIO 

Sample Sample taken 
Date/Time 

001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
011 
012 
013 
014 
015 
016 
017 
018 
01 9 
020 
021 
023 
024 

1-9-79/17:35 
1-9-79/17 :30 
1-10-79/ 9:30 
1-10-79/ 9:30 
1-10-79/11:15 
1-10-79/11:15 
1-11-79/11:05 
1-11-79/11:05 
1-11-79/11:05 
1-11-79/11:05 
1-11-79/11:05 
1-11-79/11:05 
1-11-79/14 : 55 
1-11-79/14 : 55 
1-11-79/14 :55 
1-11-79/14 : 55 
1-11-79/14 : 55 
1-11-79/14 : 55 
1-12-79/12 :45 
1-12-79/12:45 
1-12-79/12 :45 
1-12-79/12 :45 1 1-12-79/12 :45 

a 
b 

Reported as n-Hexane 
Desolventizer toaster 

Sample 
weight/g 

1.5225 
3.3094 
1.6836 
1.6005 
1.8572 
1.3956 
2.2523 
1.6147 
1.9814 
2.0210 
2.2906 
2.1682 
1.4245 
1.5648 
2.3091 
1.8955 
2.3983 
2.3486 
1.1614 
1.5363 
2.3088 
2.7055 
1.8404 

Hexanea 
conentration 

u5/9 

783 
1047 
1189 
282 

<lo 
1010 
1560 
1257 
1125 
861 
863 
80 
664 
515 
310 
267 
726 
10 
30 

28 6 

A-23 



A-2 4 



1175-5- United States Office of Air Quality EMB Repon 78-VEG-3 
Environmental Protection Planning and Standards July 1979 
Agency 

Air I 
Research Triangle Park NC 2771 1 

Vegetable Oil 
Manufacturing 

I 

Emission Test- Report 
A. E. Staley 
Manufacturing Company 
Des Moines, Iowa 

REFERENCE 9 
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REFERENCE 9 SOYBEAN MEAL HEXANE CONCENTRATiON CALCULATIONS 

0.0003 = CONVERSION FACTOR TO CONVERT HEXANE PPM IN MEAL TO GALLONS OF HEXANEnON OF RAW SOYBEANS 
3.725 = CONVERSION FACTOR TO CONVERT GALrTON TO UMT. 

NOTES: This table presenls the calculations for converting hexane concentrations in meal to gallons of hexane per ton of raw soybean processed 
The data presented in Column 2 is obtained from the tables coped from !he reference thal follows the calculations. 
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TABLE 3 .  CS2 IMPINGER TRAIN - TEST RESULTS 

Run # 
Test 
Site 

in Source Rate Flow Rate 
g/m3 1 ema 1 m)/minb 1 dscfrnb 1 kq/h 1 lb/h 

Mineral 
Oil 
scrubber 
Inlet 

1 A  
1 8  
2 A  
3 

Average 

Mineral 
Oil 
scrubber 
outlet 

7 5 6 . 3 4  211000 1 . 5 9  5 6 . 2  7 2 . 2 2  1 7 0 . 2 4  
7 2 3 . 9 6  2 0 1 9 8 4  1 . 5 9  5 6 . 2  6 9 . 0 7  1 5 2 . 2 7  
6 4 2 . 2 5  1 7 9 1 7 7  2 . 1 7  7 6 . 8  8 3 . 6 2  1 8 4 . 3 5  
6 7 2 . 6 1  1 8 7 7 5 6  2 . 1 9  7 7 . 3  8 8 . 3 8  1 9 4 . 8 4  

7 8 . 3 2  1 7 5 . 4 3  6 9 8 . 7 9  1 9 4 9 7 9  1 . 9 8  7 0 . 1  

Uea 1 
Cooler 
Exhaust 

5 3 . 8 4  1 5 0 1 0  1 . 8 6  6 5 . 7  

Ueal 
Dryer 
Exhaust 

6 . 0 1  1 3 . 2 5  

I Concentration I Gas Fiow I Hexane Mass 
Hexane 

c-1 
c - 2  A 
C-2 B 
C-3 A 
C-3 B 

1 . 3 6  3 8 0  1 2 5 8 . 4  4 4 4 4 1  1 0 2 . 6 9  2 2 6 . 3 9  
0 . 1 3  37 1 2 3 3 . 7  4 3 5 6 6  9 . 6 2  2 1 . 2 1  
0 . 0 7  1 9  1 2 3 3 . 7  4 3 5 6 6  5 . 1 8  1 1 . 4 2  
0 . 1 6  4 5  1 2 3 3 . 7  4 3 5 6 6  1 1 . 8 4  2 6 . 1 0  
0 . 0 5  1 4  1 2 3 3 . 7  4 3 5 6 6  3 . 7 0  8 . 1 6  

Average 

1 A  3 8 . 4 5  1 0 7 1 3  1 . 5 9  5 6 . 2  3 . 6 7  8 . 0 9  
1 8  3 6 . 1 0  1 0 0 7 1  7 . 5 8  
2 A  1 3 6 . 4 3  I 1 0 1 5 5  1 ::85: 1 2;:; 1 i::; 1 8 . 9 7  

2 2 . 6 2  6 3 0 2  9 8 . 7  I 3 4 8 5  I 1 2 1 . 5 3  I 2 6 7 . 9 4  

8 6 . 9 7  1 9 1 . 7 3  
D-2 A 3 1 . 6 8  8 8 3 5  8 1 . 5  
D-2 B 2 6 . 8 0  7 4 7 8  8 1 . 5  
D-3 A 1 9 . 8 8  5 5 4 5  9 4 . 9  

appm - part per million by volume 
bdscfm - dry standard cubic feet per minute, 68'F. 2 9 . 9 2  in. Hg. 

'average conc. not reported due to wide variance in data. 
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TABLE 8 .  
Hexane Analysis of Meal Samples 

Collected at A. E. Staley Co., Des Moines, Iowa 

SamFle f! Lab W Test Site Tine Hexane Conc. 0 - Date - 
(ug/g) 

3/15/79 . 9:lO am 3695.5 
02 AK182 DT Exit 3/15/79 9:lO am 2725.8 
03 AX1 8 3 DT Exit 3/15/79 9:lO am 2581.7 

0 4  AKl84 Dryer Exit 3/15/79 9:lO am 1592.4 
05 AK185 Dryer Exit 3/15/79 9:lO am Broken Bottl: 
06 AK18 6 Dryer Exit 3/15/79 9:lO am 1396.3 

' 07 AX187 Cooler Exit' 3/15/79 9:lC am 1407.8 
0 8  AK18 8 Cooler Exit 3/15/79 9:lO am 1347.2 

! 09 AK189 Cooler Exit 3/15/79 9:lO am 1373.7 

10 AX190 Killing Exit 3/15/79 9:lO an 736.1 
1 11 AX191 Milling Exit 3/15 / 7  9 9:lO an 832.1 
I 12 AK192 Milling Exit 3/15/79 9:lO am 699.1 i 

I 14 AX19 4 DT Exit 3/15/79 2:25 pm 2788.2 
i 15 AX195 DT Exit 3/15/79 2:25 pm 3120.3 

16 AX196 Dryer Exit 3/15/79 2:25 pm 1469.0 
AKI.9-t Dryer Exit 3/15/79 2:25 pm 1294.5 
AX1 9 8 Dryer Exit 3/15/79 2:25 pm 1826.8 18 

[ ' 19 AX199 Cooler Exit ' 3/15/79 2:25 pm 829.0 
20 AKZOO Cooler Exit 3/15/79 2:25 pm 965.9 
21 AX201 Cooler Exit 3/15/79 2:25 pm 841.0 I 22 AK202 Milling Exit 3/25/79 2:25 pm 6 6 7 . 8  

AK204 Milling Exit 3/15/79 2:25 pm 728.9 

25 AK205 DT Exit 0 3/15/79 3:lO pm 5940.2 
AK206 DT Exit 3/15/79 3:lO pm 4015.3 26 
AK207 DT Exit . 3/15/79 3:lO pm 3782.5 

28 AK208 Dryer Exit 3/15/79 3:lO pm 1664.8 
AX209 Dryer Exit 3/15/79 3:lO pm 2799.5 1 E AK210 Dryer Exit 3/15/79 3:lO pm 1925.3 

AK211 Cooler Exit 3/15/79 3:lO pm 1552.7 
AK212 Cooler Exit 3/15/79 3:lO pm 1397.6 
AK213 Cooler Exit 3/15/79 3:lO pm 1448.6 

01 AX181 DT Exit 0 

i 

13 AK193 DT Exit? 3/15/79 2:25 pm 3559.9 

I 1 7  

23 AX203 Milling Exit 3/15/79 2:25 pm 493.4 

I 24 
1 27 

E :: 
33 

1c. E 
l r  Continued 
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P 
- TABLE 3 .  (Continued) 

Hexane Analysis of Meal Samples 
Collected at A. E. Staley Co. ,  Des Moines, Ioxa 

Test Site 
isample * Lab 

I 38  37 

0 4 0  

39  

4 1  

8 4 2  
4 3  
4 4  B 4 5  

4 6  

31 :; 

5 6  

AK2 1 4  
AK215 
AK216 

AK217 
AK2 1 8  
AK219 

A L 2 2 0  
A K 2 2 1  
AK2 2 2 

AK2 2 3 
AK224 
AK225 

AK226 
AK227 
AK226 

AK229 
AK230 
AK2 3 1  

AK2 32 
AX233 
AK234 

AX235 
AX236 
AX237 

AK238 
AK239 
AK240 

Milling Exit 
Milling Exit 
Milling Exit 

DT Exit@ 
DT Exit 
DT Exit 

Dryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler Exit 
Cooler Exit 

Milling Exit 
Millins Exit 
Milling Exit 

DT ExitO 
DT Exit 
DT Exit 

ilryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler Exit 
Cooler Exit 

Milling Exit 
Milling Exit 
Milling Exit 

0 Reported as  n-Hexane P 
0 Desolvatizer Toaster d 

Date - 

3 / 1 5 / 7 9  
3 / 1 5 / 7 9  
3 / 1 5 / 7 9  

3 / 1 5 / 7 9  
3 / 1 5 / 7 9  
3 / 1 5 / 7  9 

3 / 1 5 / 7 9  
3 / 1 5 / 7  9 
3 / 1 5 / 7 9  

3 / 1 5 / 7  9 
3 / 1 5 / 7 9  
3 / 1 5 / 7 9  

3 / 1 5 / 7 9  
3 / 1 5 / 7 9  
3 / 1 5 / 7 9  

3 / 1 5 / 7 9  
3 / 1 5 / 7 9  
3 / 1 5 / 7  9 

3 / 1 5 / 7 9  
3 / 1 5 / 7 9  
3 / 1 5 / 7 9  

3 / 1 5 / 7 9  
3 / 1 5 / 7 9  
3 / 1 5 / 7 9  

3 / 1 5 / 7 9  
3 / 1 5 / 7 9  
3 / 1 5 / 7 9  

3 : l O  pm 
3 : l O  pm 
3 : l O  pm 

5 :05  pm 
5 : 0 5  pm 
5 :05  pm 

5:05 ?xl 
5 : 0 5  pm 
5 : 0 5  pm 

5 : 0 5  p m  
5 : 0 5  pm 
5:05  pm 

5:05 ?m 
5 : 0 5  pm 
5 : 0 5  pm 

5 : 5 0  pn 
5 : 5 0  pm 
5 : 5 0  pm 

5 : 5 0  pm 
5:50  pm 
5 : 5 0  pm 

5 : 5 0  pm 
5 : 5 0  pn 
5 :50  p m  

5 :50  p m  
5 : 5 0  pm 
5:50  pm 

Hexane Conc. 0 
(!Jg/g) 

9 2 1 . 1  
8 3 4 . 3  
9 3 3 . 9  

4 6 2 7 . 8  
3 5 6 8 . 8  
2 3 7 8 . 2  

1 5 3 7 . 9  
1 6 3 6 . 0  
1 6 3 3 . 5  

1 5 7 1 . 0  
1 6 3 5 . 8  
2 0 0 9 . 5  

1 0 6 2 . 5  
1 1 8 8 . 6  
1 0 0 9 . 3  

3 1 0 6 . 9  
1 8 2 7 . 6  
1 2 7 8 . 9  

14 3 2 . 3  
1 5 4 8 . 2  
Sam?le Discar 

2 9 0 9 . 2  
1 3 6 9 . 2  
1 6 8 1 . 1  

1 5 9 5 . 4  
Sam?le Discar 

9 4 1 . 5  
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UEPA 

-. . . . - - - ._ . - - - . l . -C  "I ^ I ,  ""D"," 

Environmental Protection Planning and Standards October 1979 
4 e n c v  

Air 

tMt i  Heport 7Y-VEG-GC 

Research Triangle Park NC 2771 1 - 
Vegetable Oil Production 
(Meal Processing) 

Emission Test Report 
MFA Soybeans. 
Mexico, Missouri 

I 
P REFERENCE 11 

A-31 

B 
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Approximate 
sample time 

~ 

Wet 
u g l g  

265 

117 

190 

203 

150 

260 

287 

21 0 

- 

10:20 

11:20 

12:20 

1:20 

2: 20 

3:20 

4:15 

Average 

D rY 
P g / g  

405 

153 

257 

253 

173 

31 0 

C - - 
259 

TABLE 2-1. AVERAGE H E X A N E  CONCENTRATION IN MEAL 
MFA - MEXICO, MISSOURI 

JULY 6, 1979 

297 

220 

320 

277 

236 

290 

C - 

303 

457 

383 

300 

360 

267 

Hexane concentratior 
Grinder 

354 

Wet 
u9/9 

153 

148 

123 

143 

150 

153 

206 

154 

- 

193 

C - 

160 

180 

187 

210 
C - - 

186 

Cooler 

a Average o f  t r i p l i c a t e  samples. 
0 T - Oesolventizer-Toaster. 
Dry weight n o t  recorded. 
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Unitea Stales 

Agencv 

Air 

Environmental protection , planning and Sranaaros . . _ ._  . 

Research Triangle Park NC 2771 1 
15- y 

1EPA Vegetable Oil Product 
- 

Emission Test Report m 

Cargill, Incorporated 
Sidney, Ohio 

I 0 

REFERENCE 12 
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Lo z 
0 
3 
: 3 

0 
z 
0 z 
6 

8 

: 

0 z 

Lo < 
0 
r z 

n 
w 
U 
z Y 
U 

w 
U 

- 
t 
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0 0003 : COhVERS ON FACTOR T O C O h I E R T  nEXAhE PPM N !/EA.. TOGALLOhS OF hEAAhF!TONOF RA.VI SOVBEAhS 
3 725 = COhVERS Oh FACTOR TO CONVERT G A W O N  TO UMT 

NOTES: This table presents the calculations for converting -bean meal hexane mncenlralions to gallons of hexane per ton of raw soybean procerred. 
The data Presented in Column 2 is obtained from the lablm copled from the refecence that f c d t w  the Cakulalbns. 
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REFERENCE I1 SOYBUN YEAL HEUNE CONCENTRATDW CALCUUTDNI 

COL 4 

NUUBER 
SOURCmUN 

C O L I  COL 3 COL 4 
HEXANE CONCENTRATDN GALLONS OF YEUNE LnERSOF HEXANE PER YETRK 

IN MEAL IPPmI PER TON OF RAW SOYBEAN TOW RAW Y)mEAN PROCESSED 

I I lCOL I"O.00011 CCOL 3 x 1.7251 



TABLE 3. CS2 IMPINGER TEST RESULTS 

Test 
s i t e  

MOS 
in l e t  

MOS 
o u t l e t  

Cooler 
o u t l e t  

! 

i - - 

Run 
No. 

1A 

18 

2A 
3A 
38 
4AC. 

48 

Average 

1A 
16 

2A 

3A 
38 
4A 

48 

1A 

18 
2A 

28 
Average 

Date 
(1979) 

7 /23  

7/23 

7/25 

7/25 

7/25 

7/25 

7 /23  

7/23 

7/25 

7/25 

7 /25  

7/25 

7/25 

7/26 

7/26 

7/26 

7/26 

Clock 
time 

15:53 

15:53 

9: 30 

12:23 

12:23 

15:lO 

15:53 

15:53 

9: 30 

12:23 

12:23 

15:lO 
15:lO 

10: 00 
1o:oo 
14: 1 7  
14:17 

lexane 
:onc., 
PPma 

107658 

90537 

,94123 

I87949 

?39460 

!80054 

!16630 

17 

2091 

351 96 

57 

16000 

12 

2520 

6 

7 

7 

8 
7 - 

;as f l c  
n;(/mint 

6 . 2 .  

6 . 2  
5.8 
6 . 0  

6 .0  

6.6 

4 .8  

4.8 

4.9 

4.9 

4.9 

5.1 

5.1 

537 

537 

54 1 
541 

* 
- 
220 

220 
206 
21 1 

21 1 

232 

168 

168 

172 

174 

174 

181 

181 

8950 

8950 

91 00 
,9100 

- - 
a 

b 
P a r t s  per m i l l i o n  by volume. 

scfm - Standard cubic  f ee t  per minute 29.92 i n .  H g . ,  58°F. 

Sample l o s t .  

I 
I C 

A-39 

Hexane mass 
flow - 

Kgl h - 
112.9 

121.5 

z43.9 

!41.9 

308.2 

396.3 

0.0; 

2.1 

36.9 

0.01 

17.0 

0.0' 

2.8 

0.6 '  

0 .8  

0.8 
0.9 

- - 

r a t e  
l b /h  

308.3 
267.3 

536.6 

532.2 

678.0 

871.9 

0 .04  

4 .7  

81.2 

0 .13  

37.4 

0.03 

6 .1  

1 . 5  

1.8 
1 .8  

2.1 



DATA SHEET 

? D a t e  Sample 
Sample N o . - L o c a t i o n  D a t e  

' 9/13/79 39 3 F i n i s h  7/26/79 
9/13/79 394 F i n i s h  1/26/79 
9/13/79 395 F i n i s h  7/26/79 

9/13/7 9 396 D . T .  7/26/79 
9/13/79 397 D . T .  7/26/79 
9/13/79 39 8 D . T .  7/26/79 

9/13/79 399 D r y  

9/13/79 401 D r y  
! 9/13/79 400 D r y  

7/26/79 
7/26/79 
7/2 6/7 9 

1, 9/13/79 402 D . T .  7/2 6/19 
9/13/79 403 D . T .  7/26/79 
9/13/79 404 D . T .  7/26/79 I 

I 9/13/79 405 D r y  

I 9/14/79 407 D r y  
9/13/79 406 D r y  

7/26/19 
7/26/79 
7/26/19 

' 9/19/79 408 D . T .  1/26/79 
9/19/79 409 D . T .  7/26/79 I 9/14/79 410 D . T .  7/26/79 

9/14/79 i 411 D r y  

9/14/19 413 D r y  
I 9/14/79 412 D r y  

1/26/79 
7/26/79 
7/26/79 

' 9/14/79 414 Cool 1/26/79 
9/14/19 415 Cool 1/26/79 
9/14/19 416 Cool 7/26/79 

9/14/19 417 F i n i s h  7/26/19 
9/14/79 418 F i n i s h  7/26/79 
9/14/79 419 F i n i s h  7/26/79 

9/14/79 420 D . T .  7/26/79 
9/14/79 421 D . T .  1/26/79 
9/14/19 422 D.T.  7/26/19 

' 9/14/19 423 D r y  
9/14/79 424 D r y  
9/14/19 . 425 D r y  

7/26/79 
7/26/19 
1/26/79 

- D a t e  : 

T i m e  - 
1O:lO 
1O:lO 
1O:lO 

10:20 
10i20 
10:20 

10:25 
10:25 
10:25 

10:42 
10:42 
10:42 

10:44 
10:44 
10:44 

1 1 : o o  
1 1 : o o  
11: 00 

11: 05 
11: 05 
11:05 

11:09 
11 : 09 
11:09 

11:lO 
11:lO 
11:lO 

11:23 
11:23 
11:23 

11:26 
11:26 
11:26 

Julv 26. 1979 

Wet U t .  Wet D r y  
(g 1 (ug/g)  (us/!?) 

2.38 100 300 
2.97 100 240 
2.23 110 310 

1.75 170 300 
2.52 190 470 
2.28 170 400 

1.81 
1.39 
2.73 

1.48 
1.27 
1.44 

1.57 
2.13 
2.08 

1.56 
1.61 
1.20 

1.57 
1.65 
1.52 

2.40 
2.49 
2.29 

2.19 
1.93 
1.90 

1.11 
1.97 
1.54 

1.58 
1.16 
1.72 

120 
120 
92 

200 
170 
180 

110 
75 
110 

130 
170 
190 

120 
100 
130 

110 
130 
110 

89 
93 
110 

130 
120 
160 

87 
120 
110 

250 
220 
260 

310 
270 
300 

220 
200 
260 

230 
320 
290 

280 
210 
220 

310 
380 
340 

230 
220 
220 

190 
260 
280 

160 
230 
240 
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c. DATA SHEET 

I . P l a n t :  - S i d n e v ,  O h i o  

[ Date 
Analys is  

9 / 1 4 / 1 9  
. 9 / 1 4 / 1 9  

. 9 / 1 4 / 1 9  

1' 9 / 1 4 / 1 9  
9 / 1 4 / 1 9  

9 / 1 4 / 1 9  4 9 /14 /19  

' 9/11/19  
9 / 1 1 / 1 9  

9 / 1 1  /7 9 

9 / 1 7 / 7  9 

9 / 1 1  /7 9 

4 9 / 1 7 / 7 9  

I 9 / 1 1 / 1 9  

I 9 /11 /19  

L 9 /11 /19  

I 9 /11 /19  

I 9/17/79 

J 9 /17 /79  

9 / 1 1 / 1 9  

9 / 1 1 / 1 9  
9 /11 /19  

9 /17/79  
9 / 1 1 / 1 9  I 9 / 1 1 / 1 9  

9 /11/19  

9 / 1 1 / 1 9  
I 9 / 1 1 / 1 9  

9 /17 /79  
9 /11 /19  
9 /17 /79  

I 

Sample No. -Location 

4 2 6  
4 2 1  
4 2 8  

4 2 9  
4 3 0  
4 31 

4 3 2  
4 3 3  
4 34 

4 3 5  
4 36  
4 31 

4 3 8  
4 39  
4 4 0  

4 4 1  
4 4 2  
4 4 3  

4 4 4  
4 4 5  
4 4 6  

4 4 1  
4 4 8  
4 4 9  

4 5 0  
451 
4 5 2  

453  
4 5 4  
4 5 5  

4 5 6  
4 5 1  
4 5 8  

D.T. 
D.T. 
D.T. 

Dry 
Dry 
Dry 

D.T. 
D.T. 
D.T. 

Dry 
Dry 
Dry 

Cool 
Cool 
Cool 

F i n i s h  
F i n i s h  
F i n i s h  

D.T. 
D.T. 
D.T. 

Dry 
Dry 
Dry 

D.T. 
D.T. 
D.T. 

Dry 
Dry  
Dry 

Cool 
Cool 
Cool 

Sample 
Date 

1 / 2 6 / 1 9  
1 / 2 6 / 1 9  
1 / 2 6 / 1 9  

1 / 2 6 / 1 9  
1 / 2 6 / 1 9  
7 / 2  6 /19  

7 / 2 6 / 7 9  
7 / 2  6 /19  
7 / 2  6 /19  

7/2 6 /19  
' 1 / 2 6 / 1 9  

1 / 2 6 / 1 9  

1 / 2 6 / 1 9  
1 / 2 6 / 1 9  
7 / 2  6 /19  

1 / 2 6 / 1 9  
7 /2  6 / 1 9  
1 / 2 6 / 1 9  

1 / 2 6 / 1 9  
1 / 2 6 / 1 9  
7 / 2  6 /19  

. 1 / 2 6 / 1 9  
1 / 2 6 / 1 9  
1 / 2 6 / 1 9  

1 / 2 6 / 1 9  
1 / 2 6 / 1 9  
7 / 2  6 / 1 9  

1 / 2 6 / 1 9  
1 / 2 6 / 1 9  
1 / 2 6 / 1 9  

1 / 2 6 / 1 9  
1 / 2 6 / 1 9  
7 / 2  6 / 1 9  

Date : Julv 2 6 .  1 9 7 9  

Time 

1 1 : 4 1  
1 1 : 4 1  
1 1 : 4 1  

1 1 : 4 8  
1 1 : 4 8  
1 1 : 4 8  

1 2 : o o  
1 2 : o o  
12:oo 

1 2 : 0 5  
1 2 : 0 5  
1 2 : 0 5  

1 2 : o - l  
1 2 : O l  
12:o- l  

1 2  : 0 9  
1 2 : 0 9  
1 2 : 0 9  

1 : 4 0  
1 : 4 0  
1 : 4 0  

1 : 4 3  
1 : 4 3  
1 : 4 3  

2 : o o  
2 : o o  
2 : 00 

2 :05  
2 : 0 5  
2 : 0 5  

2 : 0 8  
2 : 0 8  
2 : 0 8  

- 
W e t  H t .  

(9 )  

1 . 7 8  
1 . 4 3  
1 . 2 1  

1.87 
1 . 9 7  
2 . 3 0  

1 . 5 2  
1 . 5 3  
1 . 1 9  

1 . 5 6  
1 .51  
1 . 3 8  

2 . 2 1  
2 . 0 7  
1 . 8 9  

2 . 2 3  
1 . 9 5  
2 . 3 6  

1 . 4 5  
1 . 3 6  
1 . 4 6  

1 . 9 6  
1 . 7 1  
1 . 1 2  

1 . 7 1  
1 . 3 1  
1 . 1 4  

1 . 3 2  
1 . 7 4  
1 . 7 7  

1 . 9 0  
1 . 9 4  
2 . 1 2  

Wet 
(uq/o)  

1 6 0  
110 
1 6 0  

84 
9 9  
9 1  

1 8 0  
1 4 0  
110 

94 
1 0 0  

96  

1 0 0  
9 7  
9 5  

78  
7 8  
7 9  

180  
2 0 0  
1 6 0  

1 1 0  
9 8  

1 1 0  

1 6 0  
1 6 0  
110 

13 
1 0 0  

9 1  

110 
100 
100 

Dry 
(u9/9)  

340  
290  
240  

1 6 0  
220  
220  

360 
240  
34 0 

2 0 0  
200  
1 6 0  

310 
2 5 0  
210  

210  
1 6 0  
2 2 0  

300 
330 
260  

2 6 0  
200  
2 5 0  

320  
260  
330 

110  
200  
1 8 0  

290 
230  
260 
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DATA S H E E T  

D a t e  La1 y s i s  

3/18/79 I 9/18/79 
' 9/18/79 

19/16/79 
i 9/18/79 
9/18/79 

9/18/79 

. 9/18/79 
9/18/79 
9/18/79 

9/18/79 
9/18/79 
9/18/79 

9/18/7 9 I 9/18/79 
9/18/79 

I 9/18/79 - 
9j18j19 
9/18/79 

9/18/79 
I . . .  

9jl 8jl 9 [ 9/18/79 

9/18/79 
9/1J/l9 I 9/18/79 

-. 
9/18/79 I 9/18/79 
9/18/79 

s.. 

I 9/19/79 
9/19/79 
9/19/79 

I 

Sample No.-Locat ion  

459 
460 
461 

462 
463 
464 

465 
466 
461 

468 
469 
410 

471 
412 
413 

414 
4 75 
416 

477 
4 78 
479 

480 
481 
482 

483 
484 
485 

486 
487 
488 

489 
490 
491 

F i n i s h  
F i n i s h  
F i n i s h  

D . T .  
D . T .  
D . T .  

D r y  
Dry 
D r y  

D . T .  
D . T .  
D . T .  

D r y  
D r y  
D r y  

D . T .  
D . T .  
D . T .  

D r y  
D r y  
Dry 

coo1 
coo1 
coo1 

F i n i s h  
F i n i s h  
F i n i s h  

D . T .  
D.T. 
D . T .  

Dry 
D r y  
D r y  

Sample 
D a t e  

7/26/79 
7/26/79 
7/26/79 

7/26/79 
1/2 6/79 
7/2 6/79 

7/26/79 
1/26/19 
7/26/79 

7/26/19 
1/26/19 
1/26/19 

7/2 6/19 
7/26/79 
7/26/19 

1/26/79 
7/26/79 
7/26/79 

7/2 6/19 
7/2 6/1 9 
1/26/19 

1/26/19 
1/26/79 
7/26/79 

1/26/79 
1/26/79 
7/26/79 

1/26/79 
1/2 6/1 9 
1/26/79 

7/26/79 
7/26/19 
7/26/79 

A-42 

Date : J u l v  26. 1979 

Time 

2:lO 
2:lO 
2:lO 

- 

2:21 
2:21 
2:21 

2:24 
2:24 
2:24 

2:42 
2:42 
2:42 

2:45 
2:45 
2:45 

3:OO 
3:OO 
3:OO 

3:08 
3:08 
3:08 

3:12 
3:12 
3:12 

3:14 
3:14 
3:14 

3:20 
3:20 
3:20 

3:22 
3:22 
3:22 

W e t  N t .  
(gl 

2.17 
1.85 
1.84 

1.37 
1.52 
1.35 

1.56 
1.57 
1.97 

1.29 
1.45 
1.61 

1.68 
1.81 
1.61 

2.29 
1.74 
1.78 

1.62 
1.94 
1.21 

1.49 
1.71 
1.48 

1.50 
1.14 
1.28 

1.49 
1.56 
1.53 

1.47 
1.51 
1.64 

Wet 
(ug/g 1 

110 
100 
99 

140 
170 
150 

110 
83 
84 

150 
200 
140 

94 
110 
100 

190 
190 
170 

84 
84 
60 

100 
110 
110 

94 
96 
100 

180 
170 
170 

62 
75 
100 

D r y  
(ug/g) 

300 
250 
220 

250 
310 
260 

2 2 0  
110 
210 

230 
400 
250 

170 
220 
190 

4 50 
380 
-0 

190 
200 
96 

210 
250 
210 

180 
160 
110 

330 
310 
310 

110 
140 
2 10 

I 0 D r y  w e i g h t  n o t  recorded. 

I 



DATA SHEET 

J u l y  2 6 ,  1 9 7 9  . l a n t  : - S i d n e y ,  O h i o  Date:  

L D a t e ,  
a l y s 1 s  

9 / 1 9 / 7 9  
9 /19 /7  9 
9 /19 /79  

il 
il ;;;;;;; 

9 / 1 9 / 1  9 

9 / 1 9 / 1 9  c 9 /19 /79  
9;19;7 9 

9 /19 /79  
9 /19 /79  
9 /19 /79  

9 /19/79  

9 / 1 9 / 1  9 

z 9 /19 /79  

c 9/19/79 

9 j 1 9 j 7 9  1 9/19/79  

. -. 9 /19 /79  
9 j 1 9 j 7 9  a 9/19/79  

9 /19 /79  

9 /19/79  
I 9/19/79  

Sample N o . - L o c a t i o n  

4 9 2  
4 9 3  
494  

4 9 5  
4 9 6  
4 9 7  

4 9 8  
4 9 9  
5 0 0  

5 0 1  
5 0 2  
5 0 3  

5 0 4  
5 0 5  
506  

5 0 7  
508 
5 0 9  

510 
511 
5 1 2  

51% 5 1  
515 

5 1 6  
5112 
518 

5 1 9  
5 2 0  
5 2 1  

5 2 2  
5 2 3  
5 2 4  

D.T. 
D .  T. 
D.T. 

Dry 
Dry 
Dry 

D.T.  
D.T. 
D.T. 

Dry 
Dry  
Dry 

Cool 
coo1 
coo1 

F i n i s h  
F i n i s h  
F i n i s h  

D.T. 
D.T. 
D.T. 

D r y  
Dry 
Dry 

D.T. 
D.T. 
D.T.  

Dry 
D r y  
Dry 

D.T. 
D.T. 
D.T. 

S a m p l e  
Date 

7 / 2 6 / 1 9  
7 / 2 6 / 7 9  
1 / 2 6 / 7 9  

7 / 2 6 / 7 9  
7 / 2 6 / 1 9  
7 / 2  6 /79  

1 / 2 6 / 7 9  
7 /26 /79  
1 / 2 6 / 7 9  

7 /26 /79  
1 / 2  6 /79  
1 / 2 6 / 1 9  

7 / 2 6 / 7 9  
1 / 2 6 / 1 9  
7 / 2 6 / 1 9  

1 / 2 6 / 1 9  
7 /2  6 /7  9 
7 / 2 6 / 7  9 

1 / 2 6 / 7 9  
7 / 2 6 / 7 9  
1 / 2 6 / 7 9  

1 / 2 6 / 7 9  
1 / 2  6 /7  9 
7 / 2 6 / 1 9  

7/2 6 /7  9 
7 / 2 6 / 7 9  
7 / 2  6 /7  9 

7 / 2 6 / 7 9  
7 / 2 6 / 7 9  
7 /2  6 / 7  9 

7 /2  6 /79  
7 / 2 6 / 7 9  
7 / 2 6 / 7 9  

T i n e  - 
3 : 4 0  
3 :40  
3 : 4 0  

3 : 4 2  
3 : 2 2  
3 :42  

4 : 0 3  
4 : 0 3  
4 : 0 3  

4 : 0 5  
4 : 0 5  
4 : 0 5  

4 :08  
4:08 
4 : 0 8  

4 : l O  
4 : l O  
4 : l O  

4 : 2 1  
4 : 2 1  
4 : 2 1  

4 :24  
4 : 2 4  
4 :24  

4 :40 
4 : 4 0  
4 : 4 0  

4 : 4 2  
4 : 4 2  
4 : 4 2  

4 :55  
4:55 
4:55 

1 . 5 1  . 1 4 0  
1 . 3 0  1 8 0  
1 . 3 4  1 4  0 

1 . 9 0  1 6 0  
1 . 6 9  1 0 0  
1 . 6 4  1 2 0  

1 . 4 5  1 8 0  
1 . 4 3  1 8 0  
1 . 9 1  1 8 0  

2 . 1 9  85 
2 . 0 8  9 8  
1 . 9 2  1 3 0  

1 . 6 6  1 4 0  
1 . 1 6  9 9  
1 . 5 9  1 1 0  

1 . 9 0  80  
1 . 9 9  8 0  
1 . 9 3  1 0 0  

1 . 4 4  1 4 0  
1 . 8 6  1 1 0  
1 . 4 6  1 5 0  

2 . 2 0  4 1  
2 . 0 2  2 0 0  
2 . 2 9  1 0 0  

1 . 2 1  1 6 0  
2 . 4 5  8 4  
1 . 3 4  1 5 0  

1 0 0  
46  

1 . 7 0  
1 . 5 4  
2 . 4 5  7 8  

1 . 3 0  1 6 0  
1 . 2 2  17  0 
1 . 4 9  1 4 0  

Dry 
(iIc/s) 

210 
290 
250 

450 
200 
270 

320 
330 
370 

220  
2 3 0  
320  

2 7 1  
2 0 0  
2 4 0  

2 0 0  
180 
2 4 0  

2 4 0  
340  
2 7 0  

1 2 0  
4 6 0  
2 8 0  

2 8 0  
1 1 0  
2 5 0  

2 3 0  
9 3  

1 2 0  

2 7 0  
2 7 0  
2 7 0  

@ Reanalysis  of sample y i e l d e d  sane r e s u l t s  

A-43 



s. DATA SHEET 

[ . P l a n t :  S i d n e y ,  O h i o  

Date 
Sam?le N o . - L o c a t i o n  

3 6 0  D.T.  9 / 1 1 / 7 9  
9 /11/7  9 3 6 1  D.T. 1 9 / 1 1 / 7 9  3 6 2 .  D.T. 

I 

9 / 1 1 / 7 9  3 6 3  Dry 

9 /11 /79  3 6 5  Dry 

9 / 1 1 / 7 9  3 6 6  C o o l  

9 / 1 1 / 7 9  3 6 8  coo1 

1 9 /11 /79  3 6 4  Dry 

! 9 /11 /79  3 6 7  Cool 

]I 9 / 1 1 / 7 9  369  F i n i s h  
9 / 1 1 / 7 9  3 7 0  P i n i s h  
9 / 1 1 / 7 9  3 7 1  F i n i s h  

I 9 / 1 0 / 7 9  3 7 2  D.T. 
9 / 1 0 / 7 9  3 7 3  D.T. 
9 / 1 0 / 7 9  374  D.T. 

. 9 / 1 0 / 7 9  3 7 5  D r y  
9 / 1 1 / 7 9  37 6 Dry 
9 / 1 1 / 7 9  3 7 7  D r y  

9 / 1 1 / 7 9  3 7 9  D.T. 
9 / 1 1 / 7 9  3 8 0  D.T.  
9 / 1 1 / 7 9  3 8 1  D.T. 

I , 9 / 1 1 / 7 9  37.8 Dry 
9 / 1 1 / 7 9  3 8 2  D r y  
9 / 1 1 / 7 9  3 8 3  D r y  

[ .  9 / 1 2 / 7 9  384  D.T. 
9 / 1 2 / 7 9  3 8 5  D.T. 

386  D.T. 

,. . 9 / 1 2 / 7 9  3 8 7  Dry 
'.. 9 /12 / 7 9 3 8 8  Dry 

i 9 / 1 3 / 7 9  3 9 0  Cool 
9 /13 /79  3 9 1  Cool 

I 9 / 1 2 / 7 9  3 8 9  D r y  

I 9 / 1 3 / 7 9 .  3 9 2  coo1 

Sample 
Date 

7 / 2  6 / 7 9  
7 /26 /79  
7 / 2 6 / 7 9  

1 / 2 6 / 7 9  
1 / 2 6 / 7 9  
1 / 2 6 / 7 9  

7 / 2 6 / 7 9  
7 / 2 6 / 7 9  
7 / 2 6 / 1 9  

1 / 2 6 / 7 9  
7 /2  6/79 
7 / 2 6 / 7 9  

7 / 2 6 / 7 9  
7/2 6/79 
7 / 2  6/7 9 

7 / 2 6 / 7 9  
7 /2  6 /79  
7 / 2 6 / 7 9  

7 / 2 6 / 7 9  
7 / 2 6 / 7 9  
7 / 2 6 / 7 9  

7 / 2 6 / 7 9  
7 / 2 6 / 7 9  
7 /2  6/7 9 

1 / 2 6 / 7 9  
7 / 2 6 / 7 9  
7 / 2 6 / 7 9  

7 / 2 6 / 7 9  
1 / 2 6 / 7 9  
7 / 2 6 / 7 9  

7 / 2 6 / 7 9  
7 / 2 6 / 7 9  
7 / 2 6 / 7 9  

I 
A-44 

- Date : 

T i m e  

9 : o o  
9:OO 
9 : o o  

9 :17  
9:.17 
9 :17  

9 : 2 0  
9 : 2 0  
9 :20  

9 : 2 2  
9:22 
9 : 2 2  

9 : 35 
9 : 3 5  
9 : 3 5  

9 : 3 8  
9 : 3 8  
9 : 3 8  

9 : 4 0  
9 : 4 0  
9 : 4 0  

9 : 4 8  
9 : 4 8  
9 : 4 8  

1 o : o o  
1o:oo 
10 : 00 

1 0 : 0 5  
1 0 : 0 5  
1 0 : O S  

1 0 : 0 8  
10:08 
1 0 : 0 8  

- 

J u l v  2 6 ,  1 9 7 9  

W e t  Ht. Wet Dry 
( g )  (lJ9/9) (!Jg/g) 

1 . 8 4  2 1 0  440  
2 . 0 0  2 2 0  470 
2 . 0 3  2 0 0  470 

2 . 2 1  1 7 0  440  
2 . 7 5  1 2 0  370 
2 . 9 4  1 4  0 410  

2 . 7 2  1 2 0  420 
2 . 6 9  1 1 0  350 
2 . 6 3  1 2 0  390 

2 . 2 5  1 2 0  330 
2 . 4 4  1 3 0  4 30 
2 . 7 2  1 2 0  370 

2 . 3 1  2 2 0  5 1 0  
1 . 9 0  2 2 0  500 
2 . 5 8  2 1 0  5 3 0  

2 . 3 5  1 3 0  350 
1 . 9 5  1 2 0  290  
1 . 5 2  1 4 0  260  

2 . 0 3  2 1 0  460  
2 . 4 1  2 2 0  510 
1 . 8 7  2 6 0  580 

4 . 3 2  1 3 0  490  
3 . 6 6  1 3 0  4 30 
3 . 6 8  1 2 0  410  

1 . 4 8  1 8 0  3 1 0  
1 . 9 2  1 8 0  290  
1 . 4 4  1 9 0  340  

1 . 5 9  1 5 0  4 2 0  
1 . 7 2  1 0 0  410  
2 . 0 4  1 3 0  290  

2 . 3 9  8 7  240  
2 . 1 9  1 3 0  420 
2 . 2 2  1 0 0  320 



1 
DATA SHEET 

Date 1, a 1 y s is 

1 9/19/1 9 
II 9/19/19 
1 ;;x 
I 
I 
I 
1 
1 
I 
I 
1 
I 
I 
I 
I 
1 

9/19/19 

9/19/19 

- 

Sample 
Sample No.-Location Date 

525 Dry 1/26/19 
526 ' Dry 1/2 6 / 1  9 

5 2 1  coo1 1/26/19 
528 Cool 1/26/79 

529 Finish 7 / 2 6 / 1 9  
530 Finish 7/2 6 / 1  9 

wet Ht.  Wet 
Time (9 ) '  . (ug/g) - 
4 : 5 1  2.11 9 0  
4 :5l 1.61 12 

4:59 1.98 9 1  
4:59 1.52 11 

5 : O l  1.88 6 8  
5:Ol 1.19 9 5  

A-45 

Dry 
(!J9/0) 

240 
140 

200 
150 

210 
220 





United States Office of Air Quality EMS Repon 79-VEG-6d 
Environmental Protection Planning and Standards 
Agency Research Triangle Park NC 2771 1 

SEPA Vegetable Oil Production 
(Meal Processing) 

Emission Test Report 
Ralston Purina Company 
Memphis, Tennessee 

I 

i 

REFERENCE 13 
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TABLE 1.  AVERAGE^ HEXANE CONTENT OF MEAL 

Sample type 

D T ~  1) 

Dryer LZl) 

Stripper @\> 

Final Edible @> 
Final meal p\) 

I Hexane concentration 
Wet meal . Dry meal 

u3Ig 1 w / 9  

416 4d; 557 J 
248 J 292 %% 

502 4% 566 flo 
240 226 '271 2S6 
177 178 212 J 
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kEPA 

- 
a 

Air 8 

Vegetable Oil P r o d u c t i o ' n !  
(Meal Processing) 

Emission Test Report 
Ralston Purina Company 
Bloomington, Illinois 

REFERENCE 14 
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TABLE 2-1. HEXANE CONCENTRATION IN MEAL VS. TIME 
RALSTON PURINA - BLOOMINGTON 

AUGUST 10, 1979 

Edible 
cooler 

Sample 
time b Edible 

stripper O.T. 

9: 00 

1o:oo 

11:oo 

12:oo 

l:oo 
2:oo 

3:OO 

Dryer 
Final 

Cooler meal 

220 

220 

230 

21 0 

180 

180 

130C 

I 

190 140 

170 '.:.. 140 (130) 

200 150 

190 110 

170 120 

190 130 

1370 1000 

1170 1470 

1270 1370 

1370 b330) 1670 

1270 (1230) 1470 

1070 1100 

2800 41 30 

1060 1130 

a Average o f  triplicate samples. 
O.T. - Oesolventizer-Toaster. 

~_____ 

31 0 

260 

31 0 

240 

240 

630 

720 
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EPA's Emission Me-xuremenr Branch (EhfB). within rhcOffice 0 X 

ROHEHT I- Ct IEWN. Environmcnral Health Specialist 
Resenrcli Tr ianplr  Instiiuie. Rrsenrch 7'ri:mgle Pnrk. North Orolina 

lost. Noel Myers (sic report. July issue) visited mosc of rhesc 3 ' 
plants while we wucrccallecring meal samples 2nd should provide 
~n idea in his paper of whir c a n  and is being done by companies IO 

minimize sokeni losses. 

Meal Sampling and Analysis 

HE SUBJECT OF chis paper is, I'm sum. of 2s much interest 
to 011 mill superinrendems and operarors. as  i c  was IO the 

Environmcnral Protection Agency. I hope chat our rescrrch will 
be of some use IO che vegenble oil indusrry. We understand that 
one company is making plans for reroverinp. solvent where pre- 
senrly no iiiempr i s  being mrdc. possibly due. in pari. to OUT 

cfforrs. 
Let me say ius, onc thing abaur who we are  and whir wue were 

doing. Thc ResearchTriangle Insiicucc is 2 nor.for.prafir rcrcarch 
group thar was conrrxrcd wirh rhe U.S. EPA from approx imdy 
Dcccrnber 1978 through hfay 1980 10 devclop net+ source per- 
formance standards for vo l i~ i le  organic compounds (in chis c u e  
hexane) and parriculatc emissions for the vcgemble oil industry. 
Work was terminated in hhy of 1980 2nd DO rimdards were 
dcvcloped or recommended. Thcx srnndJrds were to affccr only 
new plant5 or plmrr thar underwent major rcconscruction. bur 
such a rrmd.rd could have provided guidzncc IO individual smies 
in regulxing boih new and cristing vegetable oil plants. This 
paper does nor. however. represcnr EPA policy and rhc urhar  is 
fully responsible for rhe presenrarion and inrerprcmrion of the 
data. 

T . .  . '  

Testing Program Design 
Early in the conrract soybcin mi lk were selected 3s rhc urger 

indusrry. N o  resting was performed a t  other oilseed mills. How. 
cvcr. those of you working wirh corronsecd. sunflower seed, or 
peanurs should find our resultr of inrcresr. too. 

The EP.\ resting pcogram was dcsigned to find our how much 
hexane was being losc a t  wcious points in rhe process. A meal 
sampling program was undcmken wirh (he idea that a standard 
might bedevcloped that wouldphcea l imi ion rhehemncconrenr 
of rhc me31 exiring the dcsolvcntircr-to~srer (DT). As wil l  be 
discussed in a moment. the meal sampling program did nor 
providc data that accurarcly rcilccrcd s o l v ~ n i  losses. IC did. 
however, provide useful information on wherc hcxane is being 

of Air  Quality Planning and Sundardr (OAQPS). developed 4 K  
both 3 me31 sampling murine and a n  analyt ical procedure 0)  

bascd upon the work of Dupuy (1.2) and Wan ct 21. (3). rhe 
hcter  here 31 Texas A&M University. From June I 8  rhrough 
August IO. 1979. RTI and anorhcr EPA con~ricior visited eighr 
soybean plants to co l l~cr  med sampler. There eighr soybcnn 
p lan ts  were sampled. each far seven hours. with triplicatcsamples 
mkcn hourly 31 each sampling point. The rampling poinrs of 
inieresc were rhe meal dischxges from rhe DT. meal dryer. mcd 
coolcr. and milling. plus apprapriarc poinrs in the edible flour 
systems. 

Earlier. solvem emissions tcsrs had been performed ar two 
planrr: one during December 1978 and znothcr during March 
1979. when mc.1 samples wucrc~.lsocollecred. TheDrcember 1978 
me21 sampling was neither as excensivc nor as sysrematic 2s that 
described ~ b o r c .  and the results are nor considered IO bc valid. 
pzrrly due io  i t  beins the f irst test and bugs ncedcd to be worked 
out of the sysrem. 

Table I summarims the testins program. A rangeof plani sizes 
and rpes "IS selccred. Three of rhe planrs produccd cdiblc flour in 
addition IO soybean meal. Al l  bur cwo planrs arc locatcd in 'the 
Midwest. and a l l  process only soybeans. 

Table 11 summarizes the ~CSUID of the meal sampling and 
analysis progwm. Them is a weak s w i s i i c a l  association between 
the ovcraII reported losses of solvcnt and the mensurcd solvent 
residue in themcal fallowingrhcDT. Thisisbelievedrabemore3 
rcflccrian of the diffcrcncc berwcen reparred loss and x m a l  loss 
during sampling than a lack of association between meal rcsidual 

OIL MILL GAZETTEER -August. 1981 . 

REFERENCE 16 
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and oven11 plinr solvrni loss. The soykin compinies provided 
su1venr Iuss recurds char were based on a rwo-week t u  one-month 
wenge. Daily hexane inventories ryp icd ly  do tiui reflect usage. 
The rwu plmrs wirh h e  Iargcsr reporred hcxinr lusses are planis 
char produce edible soy fluur. Plan[ D srdnrls our from rhe orhers. 
This plant must nor hove  been uperlring norinilly 21 rhc rime of 
s-mpling. Thc hexmc residuil in [he DT meil itself equals 3 
sulvrni loss uf nr i r ly  one gdlon per run uf ruybcms. 

Before making m y  further judgmmrnr iboui rhesc rrsulis one 
impurrmr fscr musc be Incnriuned. Afrer rhr t i i r ~ l  samples were 
collerred rhey were rhenchilled and srored unci1 andys i s  wauld be 
perfurmrd. The problem is char musc simples were nor analyzed 
for 2 munch UT mure. W e  r n ~ y  hive lust  sume vi ludbledm be- 
cause d rhe drhy. H u w w r .  l think wc c m  sdvagc some infor. 
mition from rhrse mrd sampler. 

Fifreen rriplicnrrsimplcs were anilyzcd a[ differrnr iimeL. Fur 
eximplr. chert wcrc 1 iuw DT samples ~nalyrud a b w  righr or 
nine days sfrer the smiples wcrvcullccrrrl. Orhcrsdmplcs m k m x  
rhc S m c  time ~ n r l  p l : ~  w w  ~ n ~ l y ~ e d  i l w c  four W ~ S  I ~ I L . ~  
2nd almusr wirhuut cxctpriun rhusr analyzed I x c r  shuwcd luwer 
hexane resirluilr. As you c ~ n  see in Figure I rhrre appcirs r o k i  
definirr rrend downwrds wirh rime. Anorher intcresring obser. 
vaiiun is rhuse samples wi rh higher iniciil residuils showed 3 
more drimiric loss. or reduced dcrecrian. ul hrxinc after d d i -  
r ion i l  srurige. 

EPA inrl inorher ccinicxroc invesiigired chis appirenr de. 
g rd i r i un  uf hexane in s q b r m  mril 2nd fuunrl under labor. 
nrury cundiriuns rhir rhe h r x m e  w3s nor Iosr i f rer  siorigc 
pcriuds of 1 munch or more. There was nor 2 problem 01 leaking 
borrles. They cuncluded char somerhing ibuur rhe d v e n c  exrrac. 
tion 2nd dcsolveniizing process irself  crrxed cerii in cundiriuns 
where rhe hexane was mudif irdurbounrlroihcme~lsorharirw~s 
not derccred under m d y s i s .  

This discusaiun ibour snalysis and simpling is memr ro sup- 
porr rhe idrJ chxi rhe residuals reporred in Table Z are probably 
lower rh in  rhe aciu31 Icvcls. How much below rhe acrual l r v ~ l s  

FIGURE 1: 
EFFECT OF STORAGE ON MEASURED HEXANE RESIOUAL 

(triplicate samples analyzed alter ditlcronl storage periods) 

'" r 

t 
20 I ,  IO n 

l"l....lgl..n~L*.l*ll.l,l ,,., "O,., 

we cinnur sly. Huwcvcr. wrrhuold~~~blcromikrsume relsonablc 
judgeinenrs ibour whir rhc cesc results mean. Additiund inlorma- 
cion chic u.eshouU look IC. along wirh the meal residuds dan. 3re 
rhc h c x m r  emission TCIUIIS. The vents sxmpled were rhe I 1  main 
venc following 3 mineral oil sccubber. 2 )  (he dryer exhaust stack. 
2nd 51 rhr cooler cxhmri  r rxk.  W e  are fairly confidenr char rhc 
results reflecr rhe ~ C I U ~ I  levels l o u d  ar the rime of resring. 

Table 3 does show 2 f rw rhingr. I h l i r v r .  First ~ 1 ~ 1 1 .  <he main 
vrni when properly sizcd and cunrnilled by 3 mincrd oil sysrem 
docs nor conrriburr grrx ly tu rhr ovcrdl solvent Iusses. Unlor. 
t u n d y .  rhere wcrr sonic simpling equipmrnr problems w i i h  
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thc crude oil, Likewise. wmcwatcr  war rcsted a t  fyo plants and 
only rcaces wcrc detected. There appcirs '10 k no rcasun for 
hexane to k lust via oil or wasiewaccr under normal ccnd;rions in 
a WCII designed plnnr. 

Whar remains is rhc canrriburion of lugitire emissions and 
shuidown or breakdou.n 1osics cu o v c r ~ l l  p l ~ n t  Ikmcs. In our 
ancmpcs to add up the admittedly crude e s ~ i m ~ : c s  of hexnnc losses 
via meal, main vent oil. 2nd warrewarer. wve assigned addirional 
hexane losses of 20 ro 2 5  per cenr fur fugirives 2nd shurdowvn and 
brcikdowns. 11 could bc even higher. for dl rhese assigned esri- 
mares should reflect wel l  designed and uperxed snlveni crtrxtion 
mill. 

A plmr th3c i s  losing more rhan unc gallon of hcxzne per con of 
sed is definirely open for impmvemenrs in one or more of rhe 
following areas: 

I) desolvenrizing. 
?I vent sysrcm. 
3) oil desoluenrizing. 
4) maintenance of  seals. pskcrs. valve siems. efc.. 
5 )  pucging sysrems with 101~enc rccovcry 

I wi l l  leave io the cngincerr and phnr managers the i d  of 
improving solvent recovery with plenry of help from esciliiing 
prices for solvent. I hope the information presented here wi l l  
prow tn be vduible. 

REFERENCFS 
1. D u ~ u v .  H.P. .  2ndS.P. Forc. IAOCS 47:2.;l (19701. 
2. F0re.S.P. and H.P. Dupuy. ibid. 4 9 1 3  (1972) .  
3. Wan. P. J. er 21. Ibid. 54:5d? (13771. 

Prncntcd 10 thc Shorr Course fur Oil Mil lOpcnrorr.Tei ir  A & M  
Univcrriry. College Srrrion. April 1981. 

Silly R. Lester Joins lMPCO 

Effective July 1. Billy Lesterjoined the 
'engineering staff of Industrial Metal 
Products of Phoenix, Arizona. Bi l ly is 
theson of past IOMSAPresident Bill and 
Lela Lester. 

Billy and his wife Beth along with their 
four children have resided in Phoenix for 
the past five years. Bil ly is a 1975 
graduate of  Texas Tech University in  Lubbock and at the 
time of his graduation was employed by Plains 
Cooperative Oi l  Mill. 

He first joined IMPCO in 1976 working on  dust control 
system design. In 1978 Billy joined theengineeringstaffof 
Anderson Clayton Co.. Oilseed Processing Division, in 
Phoenix. For the past three years, his responsibility has 
been in the area of air and waler pol lut ion control and was 
also involved with new project construction at the various 
ACCO mills. 

In making this announcement Boyce Davis, president 
of IMPCO. said that he is very pleased to have Mr. Lester 
back with their company and that he  will p laya vital role in 
the company's growing involvement in the oilseed 
processing industry. 

p '+,( 

\ .i I. 

Secretary of Agrlcullure John R. Block has announced that Ihe 
Food Safety end Quallty Servlce wil l be transferred lo  the juris- 
diction of Aidslant Secretary C.W. McMllllsn. FSOS and the Agri- 
cultural Marketing Service wil l then be reorganized toemphasize 
the departmenl's marketing functions. Under the reorganization. 
the commodity SeNiCes program will move from FSOS to AMs. 
where i t  was located prior to 1977. 

A-58 
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April 30-May 1, 1990 

Prepared By: 

BTC ENVIRONMENT& INC. 
1536 EASTMAN AVENUE 

Ventura, CA 93003 

Job Number 
18010 

Laboratory Report Number 
AO-074 

Test Team Leader 
Tom Porter 

Results Verified By: 
Tom Porter - Field Operations Manager 



CONSTITUENT 

Total Particulate 
grlDSCF 
lbs lhr  

Metals (Iblhr) 

Arsenlc 
Beryllium 
Cadmium 
Chromlum 
Hex Chromlum 
Copper 
Lead 
Manganese 
Nlckel 
Zlnc 
Mercury 
Selenlum 

Crystalllne Slllca 

Alpha Quartz, % 
l b l h r  

EMISSION SUMMARY 

Seed Cleaner #l 

RUN #l RUN t 2  RUN M AVERAGE 

0.0061 0.0049 0.0066 0.0059 
0.1 0 0.08 0.1 0 0.09 

c0.00001 
c0.00002 
0.00003 
0.00007 
co.oooo1 
0.00008 
0.00004 
0.00005 
0.0001 6 
0.00032 
0.00006 
c0.00001 

co.oooo1 
c0.00001 
0.00004 
0.00004 
co.oooo1 
0.00012 
0.00004 
0.00003 
0.00014 
0.00025 
0.00003 
co.oooo1 

<0.00001 
<0.00001 
0.00001 
0.00006 

co.oooo1 
0.00010 
0.00006 
0.00006 
0.00020 
0.00077 
0.00004 
<0.00001 

<0.00001 
<0.00001 
0.00003 
0.00006 
<0.00001 
0.00010 
0.00005 
0.00005 
0.0001 7 
0.00045 
0.00004 
<0.00001 

4.5-5.0 3.5-4.3 8.0-9.2 6.0-6.2 
0.0047 0.0031 0.0086 0.0055 
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CONSTlTUENl 

Total Particulate 
grlDSCF 
Ibs/hr  

Metals (Iblhr) 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Hex Chromium 
Copper 
Lead 
Manganese 
Nlckel 
Zinc 
Mercury 
Selenium 

Crystalline Silica 

Alpha Quartz. % 
l b l h r  

EMISSION SUMMARY 

Linter cyclone #2 

RUN 11 

0.0423 
3.20 

0.00001 
<0.00004 
0.00029 
0.00157 
0.00001 
0.00060 
0.00052 
0.00062 
0.0021 1 
0.00285 
0.00604 
<0.00001 

0.5-0.7 
0.01 92 
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RUN #2 

0.0404 
3.05 

0.00002 
<0.00004 
0.00036 
0.00064 
0.00001 
0.00058 
0.00039 
0.00033 
0.001 11 
0.00201 
0.03289 
<0.00001 

0.7-1.1 

RUN M AMRAGE 

0.0508 0.0445 
3.03 3.36 

<0.00001 0.00001 
<0.00004 <0.00004 
0.00012 0.00026 
0.00063 0.00095 
0.00001 0.00001 
0.00034 0.00051 
0.00020 0.00037 
0.00044 0.00046 
0.00134 0.00752 
0.001 6 2  0.0021 6 
0.00053 O.df375 
<0.00001 co.oooo1 

0.2-0.5 0.4-0.8 
0.0274 0.0134 0.0200 
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