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1.0 INTRODUCTION 

During the week of July 2 3 ,  1979 personnel from PEDCo Envi- 

ronmental conducted an emission test at Cargill, Inc. vegetable 

oil extraction plant in Sidney, Ohio. Vegetable oil is extracted 

from soybeans with hexane. 

The purpose of this test was to determine the amount of 

solvent lost from the process through stack emissions, fugitive 

emissions from leaks in process equipment, processed meal, oil 

from the mineral oil scrubber, and plant wastewater. Opacity 

readings were taken at several sites to estimate the amount of 

particulate emission. A sample of hexanes used in the process 

was taken to be analyzed for isomer content and benzene. 

Hexane emissions to the atmosphere were measured by two test 

methods conducted simultaneously: a carbon disulfide impinger 

train developed and tested by PEDCo Environmental, and proposed 

€PA Method 25 for the determination of total gaseous non- 

methane organics (TGNMO) . 
Carbon disulfide samples were analyzed on site using a gas 

chomotograph with a flame ionization detector. TGNMO samples are 

currently being analyzed by PEDCo Environmental laboratories and 

the results will be reported at a later date. These tests for 

hexane vapor emissions were conducted at the following sites: 

1 



1. Mineral oil scrubber inlet 

2. Mineral oil scrubber outlet 

3 .  Cooler exhaust 

The dryer outlet stacks were omitted from this test because of 

the unsteady flow in the stacks due to natural draft venting. 

Meal samples were collected on the following schedule: 

After the DT - Triplicate samples once every 20 minutes 
for 7 hours 

After the dryer - Triplicate samples every 20 minutes 
for 7 hours 

After the cooler - Triplicate samples once an hour for 
7 hours 

After final milling - Triplicate samples every hour for 
7 hours 

These samples were analyzed for hexane content with results 

reported on both a wet and dry basis. 

Mineral oil samples were taken at the inlet and outlet of 

the mineral oil scrubber during each of the emission tests on the 

scrubber. At the same time, a sample of vegetable oil was 

obtained from the product storage tank. These oil samples were 

analyzed for hexane by Scott Environmental Laboratories. 

Wastewater samples were taken once each day of testing. 

Fugitive emissions were measured with a Century Model OUA-128 

portable organic vapor analyzer in and around the extraction 

area. 
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2.0 SUMMARY AND DISCUSSION OF RESULTS 

2.1 MEASURED GAS STREAM CONDITIONS 

The results of temperature, pressure, moisture, and flow 

rate measurements for each of the test sites are summarized in 

Table 1. At the mineral oil scrubber, gas velocity was measured 

during each test using a velometer at the point where the gas 

stream enters the atmosphere. The velometer was equipped with an 

expansion joint so that it fit snugly inside the six-inch dia- 

meter exhaust duct and all of the gas was directed through the 

vanes of the velometer. Velocity readings.were taken concur- 

rently with each of the emission tests and Table 2 lists all of 

the values for each test. The average of each set of values was 

used to calculate the flow rate for that period. Moisture con- 

tent of the MOS streams was determined using drierite drying 

tubes and a personnel sampling pump. Temperatures and pressures 

were read from in-line gauges installed by Cargill Co. for pro- 

cess monitoring. 

At the cooler site, gas velocity was measured according to 

Federal Register* Methods 1 and 2 using a S-type pitot tube and 

and inclined manometer. Velocity traverses were conducted before 

and after each emission test. Moisture was measured with a mid- 

get impinger train consisting of three impingers with 25 ml of 

* Federal Register, Volume 4 2 ,  No. 16, August 18, 1977. 
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Test 
s i t e  

MOS 
in le t  

- 

MOS 
o u t l e t  

Cooler 
ou t l e t  

- 
LL 

Run 
No. 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 - - 

I 
I 
I TABLE 1 .  GAS STREAM CONDITIONS 

Gas 

Temp., 
"F 

83 
82 
82 
82 

100 
98 
98 
95 

150 
150 
150 

itream con 
S t a t i c  
press 

in .  H20 

-6.25 
-5.65 
-5.7 
-5.7 

-10.0 
-10.5 
-10.5 
-10.5 

-1.1 
-1.3 
-1.1 

t i o n s  

Moisture ,  Flow r a t e  
% acfm scfm 

3.48 246 220 

3.80 236 21 1 

3.61 230 206 

3.80 258 232 

4.24 188 168 
3.54 193 172 
3.49 195 174 
3.49 202 181 

7.68 22600 18900 
7.68 22780 19000 

7.43 22950 19200 

I 
dscfm 

21 2 I 
199 
203 I 
223 

161 I 
166 
168 I 
175 

17440 1 
17540 

I 17800 
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I 
I 
1 
I 

Test  No. / d a t e  

MOS-1 / 7-23-79 

Average 

MOS-2 / 7-25-79 

Average 

MOS-3 / 7-25-79 

Average 

Time 

16:03 
16:08 
i6 :13  
16:18 
16:23 
16:28 
16:33 
16:38 

9:29 
9: 36 
9:41 
9:46 . 
9:51 
9:56 

1O:Ol 
10:06 
1O:ll  
10:16 

12:26 
12:31 
12:36 
12:41 
12:46 
12:51 
12:56 
13:Ol 
13:06 

I 
I 
I 
I 

veiornerer read ing  
ft/mi n. 

2060 
21 30 
21 05 
1911 
2345 
1978 
2050 
2207 
2098 

2225 
2115 
21 06 
2058 
2020 
2230 
21 66 
21 49 
2212 
221 3 
21 49 

2270 
2213 
21 22 
2222 
21 39 
2099 
21 69 
2244 
2050 
21 70 

- 

- 



I 
I 

water in each and a drierite drying tube. Sampling was single 

point with a Constant flow rate Of - 1 8 0 0  cc/min. 

concurrently with the emission tests. 

Tests were run 

2.2 HEXANE EMISSION TESTS - CS2 IMPINGER TRAIN I 
I The results Of the CS2 impinger train tests are listed in 

Table 3 .  The average concentration at the mineral oil scrubber 

inlet site was 216630 parts per million equivalent to 2 1 . 7  per- I 
I 

cent by vqlume. 

In the first test, there is a significant difference between 

the results of simultaneous tests 1A and 1B. It should be noted 

here that initial site setup was inadequate and sample trains were 

not well supported. All other inlet tests showed concentrations 

ranging from 19 to 28 percent by volume. 
I 
I Outlet tests at the mineral o i l  scrubber were not success- 

I 

I 
I 

ful. As shown in Table 3 ,  concentration values varied from 1 2  

ppm to 35196 ppm. The outlet duct was under a negative pressure 

of over 10 inches H 0 at the sampling site, and this was appar- 

ently too great a vacuum to sample against. PEDCo Environmental 

is arranging to retest the MOS, and the retest at the outlet 

site will be done at a point upstream from the fan where the gas 

is under a positive pressure. 

I 2 

The second test at the inlet and the outlet sites was run I 
to determine the collection efficiency of the sampling train. 

each test an extra impinger with an additional 15 ml of CS2 was 

I added to the train and analyzed separately for hexane. 

inlet site, 0 . 0 8  percent of the hexane collected was found in the 

At the 
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TABLE 3. CS2 IMPINGER TEST RESULTS 

Test  
s i t e  

MOS 
i n l e t  

MOS 
o u t l e t  

Cooler 
outlet  

Run 
No. 

1A 
1B 
2A 
3A 
3B 
4AC 
48 

Average 

1A 
18 
2A 
3A 
36 
4A 
4B 

1A 
1B 
2A 
2 B  

Average 

Date 
(1979) 

71 23 
71 23 
7/25 
71 25 
7/ 25 

71 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 
14:17 
14:17 

iexane 
:onc. , 
PPma 

107658 
90537 

I941 23 
I87949 
!39460 

!80054 
?16630 

17 
2091 

351 96 
57 

16000 
12 

2520 

6 
7 
7 
8 
7 

;as f l c  
n3/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 

r a t e  
cfmb- - 

220 
220 
206 
21 1 
21 1 

232 

168 
168 
172 
174 
174 
181 
181 

8950 
8950 

'9100 
I91 00 

__ __ 

a P a r t s  per  mi l l ion  by volume. 
scfm - Standard cubic  feet  per minute 29.92 i n .  Hg . ,  68OF 

Sample lost .  C 

Hexane mass 

- 
112.9 
21.5 

!43.9 
!41.9 
308.2 

396.3 

0.02 

2.1 
36.9 
0.Of 

17.0 
0.01 
2.8 

0.61 
0.8' 
0.8; 
0.9: 

- - 

r a t e  
l b f h  

308.3 
267.3 
536.6 
532.2 
678.0 

871.9 
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TABLE 4. O I L  S A M P L E S ~  
CARGILL C O .  - SIDNEY, OHIO 

MINERAL OIL 

Sample No. Sample s i t e  

MOS i n l e t  

MOS o u t l e t  

MOS i n l e t  

MOS o u t l e t  

MOS i n l e t  

MOS o u t l e t  

MOS i n l e t  

MOS o u t l e t  

Time 

16:30 

16:30 

9:58 

9:50 

12:46 

12:44 

15:30 

15:”. 

Concentration of  
hexanes a s  n-hexane 
mg/103 gram of o i l b  Date I 

7- 23- 79 

7-23-79 

7-25-79 

7-25-79 

7-25-79 

7-25-79 

7-25-79 

7-25-79 

21 63 

53985 

2362 

49250 

2097 

92445 

1928 

5661 2 

VEGETABLE OIL 

Concentration of 
hexanes a s  n-hexane 

Sample No. Time Date mg1103 gram of o i l b  

9 10:05 7-25-79 256 

10 11:oo 7-26-79 334 

a Complete a n a l y t i c a l  r e p o r t  from S c o t t  Environmental Laborator ies  i s  
included i n  Appendix  A of  t h i s  r e p o r t  and  l i s t s  breakdown of  concentra- 
t i o n  by isomer. 
mg/103 gram of o i l  i s  equiva len t  t o  ppm by weight. b 
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wastewater skimmer. The sample taken on July 25 was supersatura- 

ted with hexane. The saturation point for a solution of hexane 

in water is 0.14 pg/ul or about 200 parts per million by volume. 

An organic layer was visible in the sample and due to this stra- 

tification, repeated injections of the sample produced inconsis- 

tent results with concentrations ranging from 0.08 u g / p l  to 0.63 

ug/pl. The average value for seven injections was 0.31 ug/pl. 

The sample taken on July 26 contained considerably less 

hexane. The concentration of hexane in the sample was 0.004 

pg/pl, about 3 percent of the saturation level. 

2.5 MEAL SAMPLE ANALYSIS 

Meal samples were analyzed for hexane on both a wet and dry 

basis. For the 62 samples taken after the desolventizer-toaster 

over a seven hour period, the average concentration of hexane was 

326 ug/g of dry meal and 172 ug/g of wet meal. After the dryer 

the concentration averaged 246 pg/g of dry meal and 105 pg/g of 

wet meal. Samples taken after the cooler averaged 280 pg/g of 

dry meal and 107 pg/g of wet meal. The finished product averaged 

243 Dg/g of dry meal and 97 ug/g of wet meal. Complete results 

are in Appendix A of this report. 

2.6 FUGITIVE EMISSIONS 

Fugitive emissions and background organic concentration in 

the extraction area were measured with a Century Model-128 

Portable organic vapos analyzer. Background organic concentration 

was about 5 ppm outside the extraction building and ranged from 

5 to 12 ppm inside. Inside the building a total of 262 flanges, 

10 



170 valves, 27 seams and doors, 48 sightglasses, 74 open-ended ' I  
1' 
I 
I 
I 
I 
I 
I 
I 

pipes, 2 2  pumps, 6 drains, and 5 ventilation vents were checked 

for organic leaks. Of these components, the following leaks were 

detected : 

Flanges - 1 vegetable oil line dripping 
Valves - 1 vegetable oil line dripping 

1 steam line - small drip 
Sightglasses - 1 on extractor - OVA reading - 

1 0 0 - 2 0 0  ppm 

Pumps - 1 extractor - OVA reading 2 2 0  ppm 
1 extractor - OVA reading 300-500 ppm 
1 DT - 2 0 0 0 - 6 0 0 0  ppm 

Field data sheets and a description of the OVA analyzer are 

included in the appendix of this report. 

2.7 OPACITY READINGS 

Opacity readings were taken at the following sites according 

I to the procedures described in Method 9 of the Federal Register:* 

Cooler outlet stack 

Dryer outlet stacks (north and south) 

Mill grinding and screening vent duct 

In all cases, the opacity was zero. 

I 
I 
I 

* Federal Register, Volume 42 ,  No. 160, August 18, 1977. 
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3 . 0  PROCESS DESCRIPTION AND LOCATION OF SAMPLING POINTS 

Figure 1 is a process flow diagram for the Cargill plant in 

Sidney, Ohio. Cargill operates a single meal flake extractor and 

desolventizer-toaster ( D T ) .  A single mineral oil scrubber (MOS) 

handles solvent emissions from the extractor and DT. Meal from 

the DT is then processed through a drying and cooling cycle. Ex- 

haust streams from the dryer and cooler are vented through 

separate ducts to the atmosphere. 

Sampling for hexane vapor was conducted at three sites, the 

inlet and outlet of the mineral oil scrubber and the cooler vent. 

These sampling sites are shown in Figures 2 ,  3 ,  and 4 .  

Meal samples were taken from conveyor lines after the desol- 

ventizer-toaster, the dryer, cooler, and after the final milling. 

Wastewater samples were taken from the equalizer tank where 

it is held before discharge to the wastewater skimmer. 

12 
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I 1 SAMPLING 

I PORT 
n t 

I 6 in. 
FINAL 
VENT 

ONOENSER 
I GAS STREAM - 82OF 

I . D .  
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- 6.0 i n .  H20 
STATIC PRESSURE TO 

ABSORPTION 
UNIT  

F i g u r e  2 .  MOS i n l e t  sampling s i t e .  

1 4  



t -1 

SAMPLING 

GAS STREAM - - 

FLAME 
ARRESTOR 

,N 

Figure 3 .  MOS o u t l e t  sampling s i t e .  
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F i g u r e  4 .  Cooler sampling site. 
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4.0 SAMPLING AND ANALYTICAL PROCEDURES 

Gas velocity, Temperature, and Moisture 

At the mineral oil scrubber, gas velocity was measured with 

the use of a vane anometer fitted tightly inside the six-inch 

diameter stack. Velocity measurements were taken for a one-minute 

period every five minutes of each test. 

were measured with dial thermometers and in-line pressure gauges 

at each sampling site. A dial thermometer was used to measure 

the temperature of the gas exiting the anometer. 

Temperature and pressure 

Moisture content of the MOS streams was determined with a 

drierite drying tube and a personal sampling pump. Single point 

sampling with a constant flow rate of about 800 cc/min was used. 

At the cooler site, velocity was measured with a S-type pitot 

tube and an inclined manometer following the procedures of Method 

2 of the Federal Register.* A total of 2 4  traverse points were 

used in the 30-inch diameter stack. 

Moisture, in the cooler stack, was measured with the use of 

a midget impinger train consisting of three impingers with 25 ml 

Of water in each and a drierite drying tube. Sampling was single 

Point with a constant flow rate of -1800 cc/min. 

* Federal Register, Volume 4 2 ,  No. 160, August 18, 1977 - 
17 
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Hexane-Stack Emissions 

Hexane emissions were measured by two methods: a carbon 

disulfide impinger train (shown in Figure 5), and EPA Method 25 

for total gaseous non-methane organics (TGNMO). 

In the impinger train, carbon disulfide absorbs the hexane 

as the gas bubbles through the impinger. Single point sampling 

was used with a constant sampling rate. The sampling period is 

variable depending on source concentration. A 45 minute period 

was used on the MOS sites and the cooler was sampled for 90 min- 

utes. 

and rinsing the train glassware with two separate portions of 

CS2. 

solution present and analyzed for hexane concentration using a 

gas chromatograph with a flame ionization detector (FID). The 

instrument used in this test was a Hewlett-Packard model 5830-A 

gas chromatograph. Conditions were as follows: 

Sample is recovered by rinsing the probe with 15 ml of CS2 

The recovered sample is weighed to determine the amount of 

Column: 10 ft x 1/8 in. stainless steel with 

Column temperature: 60DC 
Injection temperature: 150'C 
FID temperature: 3OOOC 
Carrier gas: N2 at 24 ml/min 

10% SPlOOO packing on 80/100 mesh suplecoport 

Solutions of 99 mole % n-hexane in carbon disulfide were used to 

calibrate the instrument. All isomer peaks were conputed as n- 

hexane. 

With the TGNMO sampling apparatus, a sample is anisokine- 

tically drawn from the stack through a chilled condensate trap by 

means of an evacuated gas collection tank. In this test, samp- 

ling rate was maintained at -80  cc/min. Total gaseous non-methane 

18 
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organics are determined by combining the analytical results 

obtained from independent analyses of the condensate trap and 

evacuated tank fractions. The condensate trap is analyzed by 

oxidizing the trap contents to carbon dioxide and then injecting 

a portion of the C02 into an analyzer that converts the C02 to 

methane and measures the methane concentration with an FID. 

A portion of the tank contents is injected into a gas chro- 

matograph column to separate methane, carbon monoxide, carbon 

dioxide, and the non-methane organics. The non-methane portion 

is oxidized to C02, reduced to methane and measured with an FID. 

The results of the TGNMO sample analysis will be reported at a 

later date. 

Meal Sample Analysis 

Meal samples were analyzed using a volatilization, head- 

space sampling technique first developed by Texas A & M Univer- 

sity.* The sample containers were prepared just prior to samp- 

ling. Preparation involves adding two layers of filter paper to 

the bottom of the container, wetting the filter paper with 0.5 ml 

of water, and weighing the container and contents to the nearest 

0.01 g. 

A long handled scoop was used to take sample from the con- 

veyor belt, then a small portion of this sample was transferred 

to the sample container. Triplicate samples were taken at each 

site. Ideally, a 2 . 0  gram sample should be added to each bottle. 

* Wan, P.J., M. Chittwood, and C.M. Cater. "Determination of 
Residual Hexane in Solvent Extracted Meal." Food Protein R & D 
Center, Texas A & M University. 
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However, sampling had to be done quickly to prevent evaporation 

losses, and the actual sample weight varied from 1 to 4 grams. 

Sample bottles were sealed with a septum cap and an aluminum cap 

crimped tightly over the septum. 

sample into a sand bath with a temperature of 125OC for two 

hours. The bottle is gradually cooled to room temperature and 1.0 

ml of head space sample is injected into the gas chromatograph. 

Calibration standards are made up by injecting a known amount of 

hexane into dried, processed meal and following the same pro- 

cedure used with samples. 

Wastewater Analysis 

Analysis is done by placing the 

Wastewater samples were analyzed for hexane by direct injec- 

tion into a gas chromatograph with a flame ionization detector. 

These instrument conditions were used: 

Column: 10 ft x 1/8 in. stainless steel with 10% 

Column temperature: 7OoC 
Injection temperature: l0O'C 
Carrier gas: N2 at 24 cc/min 

SP 1000 on 80/100 mesh suplecoport 

A calibration standard of hexane in water was made with a concen- 

tration near but below the saturation level (0.14 uq/ul). 

Fugitive Emissions 

Fugitive emissions were measured with a Century Model OVA- 

128 portable organic vapor analyzer. 

ionization detector and was calibrated with gas standards of 

hexane in air. The OVA-128 was also equipped with a diluter 

assembly enabling measurements of up to 10,000 ppm hexane. 

This instrument has a flame 

21 
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ISOMER CONTENT ANALYSIS 

HEXANE FROM WORKING TANK 

CARGILL, INC. - SIDNEY, OHIO 

Procedure: Analysis was conducted using a gas chromatograph with 

flame ionization detector (FID). Isomer compounds were obtained 

in pure form and used in solution with carbon disulfide to 

calibrate the instrument. Separation of components was achieved 

with a 12 foot column packed with 0.2 percent carbowax 1500 on 

Carbopack C. Gas chromatograph conditions were as follows: 

Injection temperature: 15OOC 

Column temperature: Temperature programmed to rise 4OC/ 
min from 4OoC to 175OC after 5 min 
of run time. 

FID temperature: 25OOC 

Carrier gas: Nitrogen at 47 ml/min. 

Compounds used: 2,2-dimethybutane 
methyl cyclopentane 
2,3-dimethylbutane 
3-methylpentane 
2-methylpentane 
n-hexane 



TABLE 1. RESULTS OF ISOMER ANALYSIS 

HEXANES FROM WORKING TANK 

CARGILL, INC. - SIDNEY, OHIO 

by weight 

I 
I 
I 
.I 

by volume Compound 

2,Z-dimethylbutane 

Methylcyclopentane 

2,3-dimethyl butane 

3-methylpentane 

2-methylpentane 

n- hexane 

1.29 

10.37 

2.71 

22.64 

16.35 

46.64 

10.36 

2.40 

22.90 

16.27 

46.76 

1 
I 
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I 
II 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
P 
1 
I 
a 
I 

Compound 

2,2-dimethyl butane 
2,3-dimethyl butane 

Methyl c y c l  opentane 

2-methylpentane 
3-methylpentane 
n-hexane 

CALIBRATION 

Concent ra t ion  
Dens i t y  , Mo lecu la r  w t .  i n  CS2 s o l v .  

g/ml g/g mole pg /u l  o f  s o l v .  

0.6492 86.17 0.4365 
0.661 6 86.17 0.4448 

0.7489 84.16 0.5221 
0.6532 86.18 0.4391 

0.6643 86.18 0.4632 
0.6594 86.18 0.4433 

Standards 

Run 1 Run 2 Run 3 
!J1 Area U1 Area P1 Area 

Compound i n j e c t e d  u n i t s  i n j e c t e d  u n i t s  i n j e c t e d  u n i t s  
Avg . 

area /p l  

2,2-dimethylbutane 3.75 775600 3.70 742200 3.75 784600 205549 

Methylcyclopentane 
2,3-dimethyl butane 
3-methylpentane 

91 7400 
777600 

933600 

958600 
81 5000 

970400 

968600 253955 
821 400 21 551 2 

1004000 25961 0 

656000 

788600 1 
2-me t h y l  pentane 

n-hexane 

620400 637700 170887 

754000 797400 208906 

FID response 

Compound No. pg/area u n i t  
Compound f a c t o r ,  

2,2-dimethylbutane 1 2.14 x 

Re ten t i on  t ime,  
min. 

20.68 
Methylcyclopentane 

2,3-dimethylbutane 

3-methYlDentane 

2 
3 
4 

2.07 x 
2.08 x 
1.83 x 

21.73 

22.63 
23.77 - .  

2-methylpentane 
n-hexane 

5 2.52 x 24.02 
6 2.14 x 25.61 



Hexanes - Cargill, Inc., Sidney, Ohio 
Concentration of hexane in CS2 - 1.6 p1 hexane 

3001.6 1.11 solv. 
- 

R.T. 
mi n. 

- - 
Run 
No. 

Compound conc. 
Area Response factor, in solv. 

response pl/area 1.19/!J1 

1 

2 

- - 

20.81 
21.73 
22.63 
23.79 
24.04 
25.61 

Compound 
No. 

7468 
59340 
14090 
138100 
82780 
257200 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

20.85 
21.75 
22.61 
23.79 

25.55 
24.04 

vl solv. 
injected 

10480 2.14 x 3.935 
91460 2.07 x lom6 3.321 x 
25940 2.08 x 9.466 x 
239100 1.83 x 7.676 x lo-' 

399600 2.14 x 1.500 x 10-1 
109400 2.52 x 4.837 x 

3.70 
3.70 
3.70 
3.70 
3.70 
3.70 

5.70 
5.70 
5.70 
5.70 
5.70 
5.70 

Compound Compound No. 

2,2-dimethyl butane 1 
Methylcyclopentane 2 

3-methylpentane 4 
2-methylpentane 5 
n-hexane 6 

2,3-dirnethylbutane 3 

Avg . concentration 
1.1gI1.11 

4.127 x 
3.321 x 

7.253 x lo-' 
5.237 x lo-* 
1.494 x 10-1 

8.693 x 

2.14 x 
2.07 x 
2-08 x 
1.83 x 
2.52 x 
2.14 x 

4.319 x 
3.320 x lo-' 
7.921 x 
6.830 x lo-' 
5.638 x 
1.488 x 10-1 

I 

I 
1 
1 
i 
.I 
I 
I 
I 
I 
I 
1 
R 
I 
I 
1 
1 
I 
1 
I 



I 
D 
,I 
I 
I 
I 
I 
I 
I 
I 
B 
I t 

- .. 
... . 
.. 



: 2 . 2 1 3  
0.004 
0. 0.36 
0.001 
1 -77- 



1 
I 
I 
11 
I. 
I 
I 
I 
I 
I 
I 
I 
P 



* .  AF: 1.8'000 Et 0 

'I 
I 
1 
1 
.I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
2 



I 
I 
I 
I 
I 
I 
I 
E 
I 
1 
I 
I 
I 
I 
I 
I 
I 
(6 
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1 
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.I 
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I 
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I 
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I 
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I 
I 
4 
I 
I 
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I 
I 
II 
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I 
I 
I 
I 
I 
1 
I 

- 
i 
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i. 
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ANALYSIS OF HEXANE FOR BENZENE CONTENT 

Cargill, Inc., Sidney, Ohio 

The hexane sample was obtained from the working tank at the 

Cargill, Inc. vegetable mil plant in Sidney, Ohio during the 

testing done in the week of July 23, 1979. The results of the 

analysis show that the hexane contains 0.17 percent by volume or 

0.23 percent by weight benzene. 

PROCEDURE 

Analysis was conducted with a gas chromatograph with a flame 

ionization detector (FID). A solution of benzene in carbon 

disulfide was used to calibrate the instrument and the hexane 

sample was analyzed in solution with carbon disulfide. Separa- 

tion of the benzene from the other components was achieved with a 

six foot column packed with 1,2,3-(triscyano ethoxy) propane 

(TCEP). The following chromatograph conditions were used: 

Injection temperature 150°C 

Column temperature 

P 

FID temperature 

. Carrier gas 

Programmed to rise 5'/min 
from 4OoC to 7OoC after 6 min 
of run time. 

250°C 
.Iz: 

N2 at 4 0  cc/min 



I: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

[ I 
I 
I 
I 
(I 
I 
I 

- 
Benzene 

p 1  solution pg benzene retention 
injected injected time, min 

ANALYTICAL DATA 

Area 
response ug/area 

Benzene Standard 

3.90 1.096 
4.05 1.138 

5.97 583,000 1.88 x 
6.03 653,200 1.74 x 

pg hexane 
injected 

Average I 1.81 x 
Hexanes from Cargill working tank. 

Concentration of Hexane in CS - 6.270 pg/pl. 2 

Benzene 
retention Area ug benzene % benzene 
time, min response in sample by weight 

p 1  solution 
injected 

18.183 

26.960 

26.960 

2.9 

4.3 

4.3 

6.03 22,510 4.07 x 0.224 

6.05 33,680 6.10 x 0.226 

6.05 33,590 6.08 x 0.226 

Average 0.225 

% by volume 

= 0.169 percent by volume. 

,.: .. . 
z .A 
... %.: 



HTN 2t 9 a 
I a 
1 
I 
1 
I 
I 
I 
I 
I 
11 
I 

I. _.- 
8.58 0 .  lie 
8 .  R 7  79568 5 .867  
1.12 25 1 680 25.512 
6-83 653288 66.233 

:<F: 1.8888 E+ E 

I 
I 
I 

> 
'. R T  ARER AREA X 

8.59  386 8.835 
a. 137 6 1278 6 . 9 7 6  

'. 1-89 233788 26.689 . 5.97 583888 66.388 
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0 .59  
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5 - 2 2  
8.59  I 0.84 
0.56 
1 - 0 3  

6. 05 
I .  1-09 

\*' . 
TEMP1 
T I M E 1  
RATE 
TEMP2 

i TIME2 
It4J TEMP 

' '  F I D  TEMP 
TCI! TEMP 
RClX TEPlP 

. ., . .. . 

6-85 

HREA A R E R  X 

70 0.000 
127:30000 91 1 4 2  

X F :  1.0008' E+ 0 

40  40 
6.0 
5. 00 

70 
la-0 

15B 150 
250 250 

0 
0 .> 8. 

-- 
r) -2 -- 

400 

1.50 
12 
A 
0.20 
1 

4 1  
29 



I 

I 

I 

I 

I 

. .  

I 

APPENDIX A 

ANALYTICAL DATA 
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1.0 CS2 IMPINGER TRAINS 



, t  
I 
# 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
8 
I 
I 
I 
I 

2 

3 

Average 

DATE: 7-24-79 

2.8 1.39 508300 0.9226 1.82 x 

2.8 1.39 482000 0.9226 1.91 x 

1.91 x 

CALIBRATION: 
Standard hexane i n  CS2 - concent ra t ion :  0.3295 U1 

Run No. i n j e c t e d  Tlz W a r e a  

Sample I.D. 
~ 

MOS- IN- 1A 

MOS-IN-1B 

MOS-OUT-1A 

MOS-OUT-1B 

- - 
Run 
No. 

1 
2 

1 
2 

1 
2 
3 

1 
2 
- __ 

Di lu t ion  
f a c t o r  

0.5155.5 
0.5155.5 

0.5/75.5 
0.5175.5 

0 
0 
0 

0 
0 

U1 
injected 

2 .2  
1.4 

1.7 
2.85 

2.4 
3.2 
2.8 

2.7 
2.7 

Area 
response 

1658350 
1023340 

214275 
361 298 

5788 
7976 
8561 

1656760 
1662650 

Sample conc. corrected 
for d i l u t i o n ,  pgIu1 

157.30 
152.54 

35.78 
35.99 

0.0045 
.0047 
.0058 

1.153 
1.158 



e. 0 6.0 

1N.J TEMP 150 150 
F I D  TEt.1P 300 388 
T E D  TEMP 125 125 
H 1-1 X TEPlF' 0 45 
12 I-.> E H M R 1.: 2 0 B 

c 
d . 0 

.I I STDP 

RT 

I -97 
1.38 
1.65 
1 . -07 -2 .-e 

2 .03 
2 .47  

1 
I 

STHRT 
..8.21 ' 7  

HREH 

82 
45 1800 

20430 
5454 

XF: 1. 

RFEH x 
Ef.BB8 

47.885 
2 .  0 3 B  
0 . 5 4 2  

20.037 
25.498 

000E E+ - '  

I 



1.33 

2.84 e STOP 2.44 

I 
I 
I 
I 
I 
1 
I 

I 
t 
I 
I 

. .  

. ,  nF: 1 .  EBB% E+ B 



I 
I 
1 
I 
I 
I 
I 

2 .04  
2 . 3 9  

8.185 
9 - 898 



,= - - 
.2 i nRT I 

1.7 



I 
I 
I I 

I I 

I 
I 

E T  A R E A  

I 
I! 
I 
I 
I 
I 
-. 

RT 

0.9:3 
1.17 
1 . 3 . 3  
2.05 
2 . 4 4  

-- 

1 R T  

.- 0.38 145 0.038 
1.17 1157 8.301 
1.35 4687 1 . 19:s 
1 . 7 1  24 E.  BEG 
2 . 8 4  177280 46.094 

I 
,I 2 . 4 3  ' 281388 5 2  I363 
c 

XF: 1.EBCB E+ E 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
s 

.. 

I 1 

. .- .::.!-: 1 .E880 E+ E 



IE 
I 
I 
I 
I 
I 
I 

ET AREA 

0.16 30 
1.00 135 
1.21 97720 
1.35 1543000 
1.70 2 1930 
2.07 23 1 i h n  
2 . 4 9  2B5000 

A R E H  % 

0.001 
0.1306 
4.654 

7.:. . 493 
1.045 

11 -036 
9. it24 

- 
- .- 



DATE: 7-25-79 

Run  No. 

CALI BRAT ION; 
Standard hexane i n  CS2 - concent ra t ion :  0.3295 ul 

!J1 Area lJ1 
i n j e c t e d  response i n j e c t e d  

1 

2 

3 

Average 

2.8 485900 0.9226 

2.8 51 9700 0.9226 

2.8 518400 0.9226 

Sample 1.0. 
Area 

response 

MOS-OUT-2 

OUT-2 BACKUP 

MOS-IN-2 

MOS-IN-2 
BACKUP 

MOS- IN-3A 

MOS- IN-3B 

MOS-OUTLET-3A 

MOS-OUTLET-3B 

Sample conc. cor rec ted  
for d i l u t i o n ,  pgIy1 

- - 
:un 
Io. 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 .  

1 
2 

1 
2 

- 

- - 

0.5/5.5 
0.515.5 

0 

7 f a c t o r  i n j e c t e d  

2.8 
1.9 

3.2 
2.7 

0.5/50.5 
0.5/50.5 

0.5/50.5 2.7 
0.5150.5 I 3.0 

2.7 
3.0 

1 .0  
3.05 

0.5/50.5 
0.5/50.5 

0.515.5 
0.515.5 

3.1 
3.1 

3 .0  
3 . 3  

8907600 
3868920 

udarea 

5.22 
4.85 

1847470 
1281 890 

485000 
398800 

1223638 
1355820 

70539 
222780 

1 041 61 0 
1 197960 

1481 480 
1470870 

3083 
27906 

13.19 
13.49 

0.275 
0.268 

83.183 
82.952 

0.128 
0.133 

70.81 
73.29 

87.72 
87.09 

.021 

.015 



I 
a 
I 
I 
P 
\ 1 1  

I 

I 
e 
n 

7 4 5 - 7 s  



0.97 

1 .a*> 
p 1.13 - .-, 

2.03 
2 . 4 1  ,p 

66 0.007 
10 0.001 

51 9700 55. e .3g  
185780 19.902 
227600 24.392 

XF: 1.0000 E+ 0 

RT HREH AREA :-: 
r. .-. 
O L  

13 
8400 
8100 

.. R T  AREA A R E A  % 



0.98 257 0. 021 
i.16 153808 12.778 

26- 884 -3 L 5 2 0 B 
217008 17.352 

1.29 
2.03 
2.47 225208 18.888 
3.15 323 108 25.837 

-_ 

S 

y?E==- 1.29 

2.83 

h p  5838H 
HREH % 

ET HREH AREH % 

3 .41  7 



0 . 4 4  55 0 .  00'2 
4.525 1 . 2 1  i B t i 6 0 8  

1 . 3 4  1 7  13088 I i. < It. 
1. c.4 z $870 1.183 
2 - 0 7  3472'OE 1 0 . 4 9 4  

9.F.44 2.0s 23 1 9 8 0  
.2. . 4 1 39 - .- 1 1 E 1 .  L'SE. 

XF:  1 .  8000 E+ 0 

-., 7 . 

- .- - 

0.005 
4 288 

6 7 . 7 1 4  
1 . 2 0 5  
1 - 153 

1 1  . E . 4 3  
1 3 . E i F .  

1 . 0 5 4  

R T  AREA AREA % 

0 . 4 9  
1 ~ 1 7  

125 
29538 

0 .  El38 
7.842 



ET 

0 . '3'3 
,I 

I 
I 
1 
P 
1 
1 

-. c- .-. . -1 -3 1 
HREH a R E a  % 

0.011 
69.481 

l?T 

0 97 183 
: 19505% 



I 

E!. 008 
71.214 

2.844 
13.681 
12.536 
0.517 

XF: 1.0000 E+ 0 

F.T m 0 .  98 

HREA HREH X 

0.007 
65.373 
1-979 

~ 

1.37 
1.70 
L .07  
2.50 
I 

1 -  ~~~ 

17.20E 
15.441 



5.98 
1.36 

f 
2.07 

2.53 

0.87 
1.35 

=!-0. 97 
: 1.35 



' i '  

1 
1 
I 

i 
I 
4 
I 
r 

m 

_ _  

? 
J 
P 

I 

F T  

2.03 
2 .45  

2.85 
2.49 

w5 



I 
1 
1 
I 
I 
1 
I 
1 
I 
1 
1 
0 
1 
I _- 

!J 
I 
I 
9 
I 

.. 

;'T 



1 
'I 
'I I 

B 
1 
I 
I 
I 

'I I 
I' 
I 
I 
I 
I 

11 I 
j I 
1 

.- 

1.01 
1.21 
1.30 

--J 1 . 5 s  
1 .72  
1.87 
2 .87  
3-39 
3 . 4 5  

START 

1 85 

1834008 
1639888 

60248 
84680 

2 5 1 e ~ 0  

~ 

178900 
223188 

288ZE 

HRER X 

8.804 
5.848 

42.731 
38.158 

1 - 404 
1.973 
3.932 
5.198 
8. 672 

I> nF: 1.8888 E+ 

1-81  
1 - 2 2  
1.30 
1.d< 7cl 

1.72 
2 .12  

233 
2 1250 

61 8908 
2648880 

637600 
1 12008 

0.086 
E. 526 
15-32? 
65.577 
15.798 
2.774 

=I 8.97. 
f I : %  
i 1.81 

. .  . ... . . . . - ..: . '- 

&'!2.29 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

( I 
I' 
I 
I 

"I 

( I 
I 

_- 

I I 

1 - 

. .  

. .  . ,  . .., 1 .  -,, . '.... 
2 -  4" 

:. . ,. 

, :  . .. . , , . .  . 
STOP 

.: ,.. - I  .. , . . .. . .  

I 
h p  583EiA 
R R E A  Z 

0.000 0 .  *37 _I .3 
16.568 1 * 2'3 3 2 9 E. 0 0 8 

1 * 39 13270888 66 :h ( 3  

1 .:31 281 1000 14.133 
2.11 187500 0.942 
2 . 2 9  333608 1.781 

XF: 1.8800 €+ 

c- 

- -- 

["'""T 

i 

TEFF1 60 "0 
T I M E 1  5.0 
i N J  TEt4P I50 150 
F I D  TE#P 300 300 
TCI! TEMP 125 125 
fll-i>.: TEMP 0 44 
l3VEFI PIAX 288 

1.58 

+8 
8-83 
1 
I 

23 
B 

IB 



I 
I 
I 
I 
r 
r 
I 
I 
I 
I 

( I 
I 
I 
I 

'I 
I I 
I 1 
I' 

I I 

1 

2 

3 

Average 

DATE: 7-26-79 

2.8 534500 1.01486 1.90 x lo - '  

2.9 572500 1.051 1 1.84 x l o m 6  
3.1 602400 1.1236 1.87 x 

1.87 x 

CALIBRATION: 
Standard hexane i n  CS2 - concent ra t ion :  0.3295 

111 

Run No. I inj:lted 1 r e t i i k  I inj::ted I ug/area 

Sample 1.0. 

MOS-OUT-4A 

MOS-OUT-4B 

MOS- I N-4B 

COOLER 1A 

COOLER 1B 

COOLER 2A 

COOLER 28 

- - 
Run 
No. 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

- 

- - 

O i  1 u t i o n  
f a c t o r  

0 
0 

0 
0 

0.5/50.5 
0.5/50.5 

111 
i n j e c t e d  

1.7 
3.1 

2.8 
2.7 

2.9 
3.4 

3.7 
3.7 

3.1 
3.2 

3.10 
2.85 

3.20 
3.7 

Area 
response 

4620 
7006 

1719190 
1708570 

17041 70 
201 61 30 

6306 
7383 

891 7 
9526 

9000 
8552 

9229 
10826 

Sample conc. co r rec ted  
f o r  d i l u t i o n ,  pg/u1 

5.07 x 101; 
4.02 x 10 

1.146 
1.181 

110.81 
111.82 

3.18 x 101; 
3.73 x 10 

5.37 x 10:; 
5.56 x 10 

5.42 x 10:; 
5.60 x 10 

5.38 x lo-; ' 

5.46 x 10- 



0.043 
0.016 
0.075 
€3.124 
0.011 

4 1  -662 
58 078 

1.0008 E+ 0 

1.27 ' 2  I 
I 



I 
I 
I 
I 
I 
4 
I 
I 
I 
I 
1 
I 
I 
I - 
I i 

I 
I 
11 ; 
1 il 
c 

F 
! . -. 
I-- 

, .. 

2.11 
2 - 5 2  

AREH #RE# 

0 * 059 
0.003 

XF:  1.8808 E+ 0 

0.57 
.... . , * 1.48 

2.54 7- 
HT RREFI FIRER Z 



I 
4 
I 
i 
I 
r 
I 
I 
I 
I 
I 
1 
I 
I -. 
I I 

I 
I 
I 
I 

0.97 130 8.813 
l.2.B 1 '3 B. OB2 
1.40 572588 55 - 368 
.- 2. a'. 232208 22 - 457 
2.54 224180 22.157 

XF: 1 - 0980 E+ B 

3-31 t 
h p  5 8 3 0 H  
AREH :: 

R T  

0 .  '38 
1. 28 
1.40 
L .  09 
C. 5.; 
.> 
.-, - 

T 3.4:3 

R T  

2.09 
E. 45 

HREH RRER X 

n . 9.9 283 B.046 



I 
4 
t 
I 
r 
1 
I 
I 
I 
I 
I 
1 
I 
I _-  

I i 

I 
I 
I 
I 

X F :  1.0800 €+ 0 

E. 15 
0. 98 

bp 5838R 
R R E A  :< 

RT AREA ARER :< 

0.98 169 B. BB? 
1.33 1687080 74.861 
1 - 6 9  32138 1.428 
1-05 246888 10.952 

F .. .. 
i ... - .. 



0.97 -- I 1 . 3 3 

I 2.43 

I 
I 

2.03 

0.97 -- I 1 . 3 3 

1. b.9 

2.03 
2.43 

3-29 r I 
I 
I 

RT 

I 8.16 
.. . 0.97 

AEER AEEii  % 

20 0.801 
158 8.007 

1.36 1657088 74.387 



I 
I 
! 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

R T  HFEH HEEH % 

41 



1 
I 
I 
I 
1 
I 
I -.. 

I +. 

I 
I 
I 
I 

F I D  TEMP 300 308 
T C B  TEMF 125 125 
HClX TEMP 0 48 
0 ' a t  E H ,MAX 2 0 0 

STHRT I 
0.98 
1.17 % - . -- 



2.  05 

2 - 5 3  

+' 
? . ' .  . .  
--. 

I 

I 

I 

I, (--y . . . . ... . . . .. . . .  . 



; * -  ..> 

P 

CG 

2 2 - 0 6  
2 . 5 3  ;u 

3.33 I 

I * - . a  L ~ 

-2.06. 

2 . 5 3  

3.33 I 

P 
;u 
CG 

I 
I 

... 

HRER %. 

8. 1Rl 
14.753 
0.80Y 
0.027 
1 - 345 

XF: 1.8808 €+ B 



TEMP1 
I ME 1 
b4.J TES? 
I D  TEMP 
CD TESF 
UX TEtSP 
v E N n A X  

+ R  
8 .  03 
1 





3.31 c 

P L 

I 
I 



B 
I 
I 
1 

. -  

2 . 0  A U D I T  C Y L I N D E R S  AND S Y R I N G E  SAMPLES 



I 
I 
t 
t 
a 
4 
1 

I 
I 
8 
I 

Audit Cylinders and Syringe Samples 

Ca l ib ra t ion  

All injections 500 l.11 through automatic sample loop. 

Hexane STD - 483 ppm 

Run No. 

1 
2 
3 
4 
5 

Average 

Hexane STD - 1450 pPm 

Run No. 

1 
2 
3 
4 
5 
6 

Average 

Retention 
time 
(min) 

1.67 
1.67 
1.67 
1.67 
1.67 

Retention 
time 
(min) 

1.67 
1.67 
1.67 
1.67 
1.67 
1.67 

- Area ppm/area units 

425300 0.001 14 
41 9400 0.001 1 5 
446800 0.00108 
406800 0.001 1 9 
396800 0.001 22 

0.001 1 6 

Area ppm/area u n i t s  - 
11 21 000 0.001 29 
11 24000 0.001 29 
11 27000 0.00129 
1141 000 0.001 27 
11 22000 0.001 29 
11 37000 0.00127 

0.001 28 



I 
I 

c 
1 

A u d i t  Cy l i nde rs  

R T I  # lo40  

Run No. 

1 
2 
3 
4 

Average 

R T I  # lo37  

Run No. 

1 
2 
3 
4 
5 

Average 

R.T. 

1.67 
1.67 
1.67 
1.67 

R.T. 

1.67 
1.67 
1.67 
1.67 
1.67 

- 

Area response 

2333000 
2365000 

Area response 

25600 
25300 

25970 
25860 

25820 

Calc. ppm 

2987 
2998 
2995 

Calc. ppm 

30 
29 
30 
30 

i 

c 
I 



1 
I l 

1: 
Y t 

c 

c 

5 ! 

I 

Syringe Samples 

MOS OUTLET 

Run No. 

1 
L 

3 
Average 

MOS INLET 

Sample d i l u t e d  1:2 

Run No. ~1 i n j e  

1 
2 
3 

200 
50 

100 
4 100 

Average 

p1 i n j e c t e d  

200 
1000 
1000 

d - Area response 

15664000 
3325890 
7388540 
7293200 

Calculated ppm Area response 

91 57 
45685 
46075 

26.6 
26.6 
26.8 
26.7 
- 

Conc. corrected 
Conc. ppm for  d i l u t i o n ,  ppm 

50281 
42704 
47434 
46822 

100563 
85409 
94869 
93645 
93622 



ZT I 
1 8.71 

0.86 

1. c.7 
1, ' 1-40 



I 

I 
r 
€ I 

e 



HREH % l 

AREA AREH :: 

1.43 6 0 0.015 
1.67 406888 99.ZC.7 
1.89 294, 0.719 

'I' ! 

1 

1 :  
e 
'I 

A R E A  AREH ;: 

c. 
c 
C .  



I- 

E 
'I' 

; 

1' 

I. 

... 

i .  

1.33 1381 8.122 
1.51 334 B. 029 
1.67 1121888 98.913 
1.89 10688 0.935 

XF: 1.8800 E+ E 

XF: 1.0808 E+ 8 



4' 
Ik 

L .  r i 

A R E A  

7 



I 1-67  C' 
c;j 1.88 

H R E H  

117 
211 
545 

BREH x 



R T  AREH AREH X 

.. KF: 1.0080 E+ 0 

1 

X F :  l.00B0 E+ E 



R T  

I: 1.51 

158 0.607 

:.-- 1.0000 E+ 0 :..~ .- . 
. .  . .. 

I I 



1.21 
1 .45  

645 1.392 
42548 91 .SEE 
2716 5.862 



XF: 1.8800 E+ 0 

STHFtT 

-4 1 -  - -  
I 1.25 - L 1.47 

1.59 

1' 
R 

~~ ~ 



.- .. . ____ .. .. . . - . 
tiEEA 2 c, 

RT HREH % C.", P c:: 

y R l  HREA 

I XF : 

HREft  X 

0.003 
92.125, 
7.241 
8.1517 
8.007 
0 . 8 8 8  
0. 005 

1.0000 E+ 



1 t 

P 

E 

D 
c . 

I I 

Y 

3.0 MEAL SAMPLES 



DATA SHEET 

i Plant: Sidney, Ohio ,1 , 
Date 

,#Analysis Sample No.-Location 

j- 9/11/19 
9/11/79 
9/11/79 

" 9/11/79 

9/11/79 
. 9/11/79 

9/11/19 
9/11/19 

9/11/19 

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

9/11/79 

9/12/79 e 9/12/79 

1 9/12/19 
9/13/19 
9/13/19 i 9/13/79. 

'.- 9 /12 / 7 9 

360 
361 
362 

363 
364 
365 

366 
361 
368 

369 
310 
371 

372 
313 
31 4 

31 5 
376 
371 

31 9 
380 
381 

37 8 
382 
383 

384 
385 
386 

381 
388 
389 

390 
391 
392 

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

Dry 
Dry 
Dry 

coo1 
Cool 
coo1 

Finish 
Finish 
Finish 

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

Dry 
Dry 
Dry 

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

Dry 
Dry 
Dry 

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

Dry 
Dry 
Dry 

coo1 
coo1 
coo1 

Sample 
Date 

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

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

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

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

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

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

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

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

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

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

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

Date : July 26, 1979 

Time 

9:oo 
9:oo 
9:oo 

9:ll 
9:17 
9:ll 

9:20 
9:20 
9:20 

9:22 
9:22 
9:22 

9:35 
9:35 
9:35 

9:38 
9:38 
9:38 

9:40 
9:40 
9:40 

9:48 
9:48 
9:48 

1 o : o o  
1 o : o o  
1o:oo.  

10:05 
1 0 : 0 5  
10:05 

10:08 
10:08 
10:08 

- 
Wet lit. 

' (g )  

1.84 
2.00 
2.03 

2.21 
2.75 
2.94 

2.12 
2.69 
2.63 

2.25 
2.44 
2.12 

2.31 
1.90 
2.58 

2.35 
1.95 
1.52 

2.03 
2.41 
1.87 

4.32 
3.66 
3.68 

1.48 
1.92 
1.44 

1.59 
1.72 
2.04 

2.39 
2.19 
2.22 

Wet 
(ug/g) 

210 
220 
200 

170 
120 
140 

120 
110 
120 

120 
130 
120 

220 
220 
210 

130 
120 
14 0 

210 
220 
260 

130 
130 
120 

180 
180 
190 

150 
100 
130 

87 
130 
100 

Dry 
(!Jg/g) 

440 
470 
410 

440 
310 
410 

420 
350 
390 

330 
430 
370 

510 
500 
530 

350 
290 
260 

460 
510 
580 

490 
4 30 
410 

310 
290 
340 

420 
470 
290 

240 
420 
320 



DATA SHEET 

- ' Date 

E 
' 9/13/19 

9/13/19 
9/13/79 

9/13/19 
c 

9/13/19 
9/13/19 
9/13/19 

1 9/13/19 
. 9/13/19 

9/13/79 

I 9/13/19 
1 9/19/19 

9/14/19 
9/14/19 
9/14/19 

9/14/19 
9/14/19 
9/14/19 

1 9/14/19 
9/14/19 

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

393 
394 
395 

396 
391 
398 

399 
400 
401 

402 
403 
404 

405 
406 
401 

408 
409 
410 

411 
412 
413 

414 
415 
416 

411 
418 
419 

420 
421 
422 

423 
424 
425 

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 

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 

Sample 
Date 

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

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

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

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

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

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

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

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

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

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

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

Date : J u l y  26, 1979 

Time - 

1O:lO 
1O:lO 
1O:lO 

10:20 
10:20 
10:20 

10:25 
10:25 
10:25 

10:42 
10:42 
10:42 

10:44 
10:44 
10:44 

11 :oo  
1 1 : o o  
11 :oo  

11:05 
11:05 
11:05 

11:09 
11:09 
11:09 

11:lO 
11:lO 
1l:lO' 

11:23 
11:23 
11:23 

11:26 
11:26 
11:26 

Wet Wt. 
(g 1 

2.38 
2.91 
2.23 

1.15 
2.52 
2.28 

1.81 
1.39 
2.13 

1.48 
1.21 
1.44 

1.51 
2.13 
2.08 

1.56 
1.61 
1.20 

1.51 
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 
1.12 

Wet 
(!Jg/g) 

100 
100 
110 

170 
190 
110 

120 
120 
92 

200 
110 
180 

110 
15 

110 

130 
110 
190 

120 
100 
130 

110 
130 
110 

89 
93 

110 

130 
120 
160 

8 7  
120 
110 

Dry 
(vg/g) 

300 
240 
310 

300 
410 
400 

250 
220 
2 60 

310 
210 
300 

220 
200 
260 

230 
320 
290 

280 
210 
220 

310 
380 
340 

2 30 
220 
220 

190 
260 
280 

160 
2 30 
240 



DATA SHEET 

lant : Sidney, Ohio 

Date 
, Analysis 

9/14/19 P 9/14/19 

9/1 1/7 9 
9/11/19 
9/11/19 

9/17/7 9 I 9/11/19 
1 ::x 

9/11/19 

9/11/19 
9;17;79 1 9/17/79 

9/11/19 

9/11/19 . 
9/11/79 

E 

Sample No.-Location 

426 
421 
428 

429 
430 
4 31 

4 32 
433 
4 34 

435 
4 36 
4 31 

438 
439 
440 

441 
442 
443 

444 
445 
446 

441 
448 
449 

450 
451 
452 

453 
454 
455 

456 
451 
458 

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

Dry 
Dry 
Dry 

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

Dry 
Dry 
Dry 

Cool 
Cool 
Cool 

Finish 
Finish 
Finish 

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

Dry 
Dry 
Dry 

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

Dry 
Dry 
Dry 

coo1 
coo1 
coo1 

Sample 
Date 

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

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

7/26/79 
1/26/19 
1/2 6/19 

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

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

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

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

7/2 6/19 
1/26/19 
1/26/79 

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

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

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

Date : Julv 26. 1979 

Time 

11:41 
11:41 
11:41 

11:48 
11:48 
11:48 

12:oo 
12:oo 
12:oo 

12:05 
12:05 
12 : 05 

12: 07 
12: 0 7  
12:Ol 

12 : 09 
12: 09 
12 : 09 

1:40 
1:40 
1:40 

1:43 
1:43 
1:43 

2:oo 
2:oo 
2 : 0-0 

2:05 
2:05 
2:05 

2:08 
2:08 
2:08 

- 
Wet Ht. 

( 9 )  

1.78 
1.43 
1.21 

1.87 
1.91 
2.30 

1.52 
1.53 
1.19 

1.56 
1.51 
1.38 

2.27 
2.01 
1.89 

2.23 
1.95 
2.36 

1.45 
1.36 
1.46 

1.96 
1.71 
1.12 

1.11 
1.31 
1.14 

1.32 
1.14 
1.71 

1.90 
1.94 
2.12 

Wet 
(lJg/g) 

160 
110 
160 

84 
99 
91 

180 
140 
110 

94 
100 
96 

100 
97 
95 

78 
7 8  
19 

180 
200 
160 

110 
98 
110 

160 
160 
110 

13 
100 
91 

110 
100 
100 

Dry 
(ug/g) 

340 
290 
240 

160 
220 
220 

360 
240 
340 

200 
200 
160 

310 
250 
210 

210 
180 
220 

300 
330 
260 

260 
200 
250 

320 
260 
330 

110 
200 
180 

290 
230 
260 

E 
I 



Date: J u l v  2 6 ,  1979 

i k t e  
i a l y s i s  

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

B9/18/19 
( 9/18/79 

9/18/79 I 9/18/79 
I ::z 

9/18/79 
9/18/79 

9/18/79 

1 ' .  9/18/79 

9/19/79 

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

Sample No.-Location 

459 
460 
461 

462 
463 
464 

465 
466 
4 6 7  

468 
469 
410 

471 
4 72 
473 

4 7 4  
4 1 5  
4 7 6  

417 
418 
419 

480 
4 81 
482 

483 
4 8 4  
485 

4 8 6  
481 
4 8 8  

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  
D r y  
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  
D r y  

coo1 
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 .  

D r y  
D r y  
D r y  

4 0 D r y  weight  n o t  recorded .  

Sample 
Da te  

7 /2 6 /7  9 
1/26/79 
1/26/19 

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

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

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

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

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

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

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

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

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

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

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 .  

( g ) '  

2.11 
1.85 
1.84 

1.37 
1.52 
1.35 

1.56 
1.51 
1.91 

1.29 
1.45 
1.67 

1.68 
1.87 
1.61 

2.29 
1.14 
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 

1.41 
1.51 
1.64 

Wet 
(ug/g) 

110 
100 
99 

14 0 
110 
150 

110 
83 
84 

150 
200 
140 

94 
110 
100 

190 
190 
110 

84 
84 
60 

100 
110 
110 

94 
96 
100 

180 
110 
110 

62 
15 
100 

D r y  
(ug/g) 

300 
2 50 
220 

250 
310 
260 

220 
110 
210 

2 30 
400 
250 

11 0 
220 
190 

4 5 0  

3800 
190 
200 
96 

210 
250 
210 

180 
160 
170 

330 
310 
310 

110 
140 
210 



DATA S H E E T  

S idney ,  O h i o  D a t e  : J u l y  2 6 ,  1 9 7 9  

L D a t e  
t a l y s i s  

9 /19/79  

9 /19 /79  

I 9/19/79  

I 9/19/79  

9 /19 /19  

' 9/19;79 

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

I 9;19;79 
9 / 1 9 / 7 9  
9 /19 /79  1 9 / 1 9 / 7 9  

- 9 /19 /79  
9 /19 /79  ('1 9 /19 / 7 9 

i 

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

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

492  
4 9 3  
494  

4 9 5  
4 9 6  
497 

4 9 8  
499  
5 0 0  

5 0 1  
5 0 2  
5 0 3  

504  
5 0 5  
5 0 6  

507  
5 0 8  
5 0 9  

5 1 0  
511 
5 1 2  

51B 5 1  
515 

5 1 6 2  
5 1 7  
5 1 8  

5 1 9  
5 2 0  
5 2 1  

522  
5 2 3  
524  

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  
D r y  

coo1 
Cool 
Cool 

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

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  
D r y  

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

Sample 
D a t e  

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

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

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

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

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

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

7 / 2 6 / 7 9  
7 /26 /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  

Time 

3:40  
3:40 
3 : 4 0  

3 :42  
3 : 4 2  
3 : 4 2  

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

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

4 : 0 8  
4 : 0 8  
4 : 0 8  

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

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

4 :24  
4 :24  
4 : 2 4  

4 : 4 0  
4 : 4 0  
4 : 4 0  

4 : 4 2  
4 : 4 2  
4:42 

4 :55  
4 : 5 5  
4 : 5 5  

- 
Wet Nt. 

(9) 

1 . 5 1  
1 . 3 0  
1 .34  

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

1 . 4 5  
1 . 4 3  
1 . 9 7  

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

1 . 6 6  
1 . 7 6  
1 . 5 9  

1 . 9 0  
1 . 9 9  
1 . 9 3  

1 . 4 4  
1 . 8 6  
1 . 4 6  

2 .20  
2 . 0 2  
2 . 2 9  

1 . 2 1  
2 . 4 5  
1 . 3 4  

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

1 .30  
1 . 2 2  
1 . 4 9  

I @ R e a n a l y s i s  of sample y i e lded  same r e s u l t s .  
J 

Wet 
(ug/g) 

1 4 0  
1 8 0  
1 4 0  

1 6 0  
1 0 0  
1 2 0  

1 8 0  
1 8 0  
1 8 0  

8 5  
9 8  

1 3 0  

1 4 0  
9 9  

1 1 0  

8 0  
8 0  

1 0 0  

1 4 0  
1 7 0  
1 5 0  

47  
2 0 0  
1 0 0  

1 6 0  
8 4  

1 5 0  

1 0 0  
46  
7 8  

1 6 0  
1 7 0  
1 4 0  

D r y  
(ug/g) 

210 
290 
250 

450  
200 
270  

320  
330  
370 

220  
230  
3 2 0  

2 7 1  
200  
240  

200  
180 
240  

240  
3 4 0  
2 7 0  

1 2 0  
460  
280  

280  
1 1 0  
250 

230  
9 3  

1 2 0  

270 
270  
270 



DATA SHEET 

Sidnev. Ohio 
1 

I 
I 

i A a n t  : 

I Date 
, Ualysis Sample No.-Location 

Sample 
Date 

9 / 1 9 / 1 9  5 2 5  Dry 1 / 2 6 / 1 9  
1 / 2 6 / 1 9  

5 2 1  coo1 1 / 2 6 / 1 9  9 / 1 9 / 1 9  
9 / 1 9 / 1 9  5 2 8  coo1 1 / 2 6 / 1 9  

5 2 9  Finish 1 / 2 6 / 1 9  
5 3 0  Finish 7 / 2  6 / 7  9 

9 / 1 9 / 7 9  5 2  6 Dry 

I 

Date: 1 n l y  3 6 :  1 q 7 Q  

Wet Nt.  Wet Dry 
Time (g)  (vg/g) (vs/s) - 
4 : 5 7  2 . 1 1  9 0  2 4 0  
4 : 5 7  1 . 6 1  1 2  1 4 0  

4 : 5 9  1 . 9 8  9 1  2 0 0  
4 : 5 9  1 . 5 2  71 1 5 0  

5 : O l  1 . 8 8  6 8  2 1 0  
5 : O l  1 . 7 9  9 5  2 2 0  

I 

I 
I 
I 
I 
I I 
I 

( I 
I I 
I 

#I 

- 

\ 



1 I 

I I 

I 
I I 
I 

I 
I 

4 . 0  WASTEWATER ANALYSIS 

I 



il 
9 

1 

I 
I 

I 
I 
i 

: I 
I 

Wastewater Analysis  
Ca rg i l l  Co., Sidney, Oh io  

Cali b ra t ion  

Standard: Hexane i n  water 
Concentration: 0.1187 pg/p1 

Run No. p1 i n j e c t e d  pg injected Response area units 

1 
2 
3 
4 

Average 

Wastewa S 
Sample Date: 

Run No. 

1 
2 
3 
4 
5 
6 
7 

Average 

2.9 
2.9 
2.9 
2.9 

mple $1 
7-23-79 

p l  injected 

4.85 
4.80 
4.80 
4.25 
2.05 
2.30 
2.45 

0.344 123500 
0.344 126500 
0.344 161 300 
0.344 128300 

Response Response f a c t o r  

1189000 2.58 x 10-6 

a rea  units ug/area 

155900 
554700 
133400 
254500 
555300 
129800 

pg/area u n i t  

2.79 x 10-6 
2.72 x 10-6 
2.1.3 x 10-6 
2.68 x 10-6 
2.58 x 10-6 

Sample conc. - 
hexane pg/Fil 

0.632 
0.084 
0.298 
0.081 
0.320 
0.623 
0.137 
0.311 

Sa tu ra t ion  poin t  of hexane i n  water  is  0.14 pg/p l .  Sample 1 (7-25-79) is  
supersa tura ted  w i t h  hexane and the incons is tency  o f  the a n a l y s i s  can be 
a t t r i b u t e d  t o  s t r a t i f i c a t i o n  of the organic  and non-organic po r t ions  w i t h i n  
the  sample. 

Wastewater Sample #z 
Sample Date: 7-26-79 

Run No. u1 injected area  units pglarea 
Response Response f a c t o r  

1 2.9 4918 2.58 x 10-6 
2 2.85 4905 
3 2.80 4504 

Average 

Sample concentrat ion:  0.004 y g / u l .  

Sample conc. - 
hexane pg/pl 

0.004 
0.004 
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X F :  1.B880 E+ 0 
c. 
4 
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?.E888 E+ 0 

il rn 
51 x 
m 
7 
5 s 
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0.91 i. 

4 RT HREA HREH z 

. .. 0.91 266 1 - 466 

1.5E 89 8 . 4 9 B  
2.95 83 8.457 

1.21 17718 97 - 537 



I 03 

1 03 0.067 
16.1380 39.731, 

334 B.208 

X F :  1 .URRR F+ R 
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5.0 OIL SAMPLES 



C '  
il 

I \ 

P Sample 
NO. 

I 
I 
4 
1 
8 
B 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

. 

TABLE 1 

T i t l e :  

Method: GC using F I D  
Instrument:  Perk in  Elmer GC Model# 900 

Analysis  of hexane i n  o i l  
EMB: P r o j e c t  NO: 79-VEG-7 

Concentrat ions of ind iv idua l  components as n-Hexane. 
Concentrat ions are expressed as mg/103 grams of oil. 

Methyl 
2-Methyl 3-Methyl cyclo- Cyclo- 
Pentane Pentane n-Hexane pen tane  hexane 

490 480 834 297 62 

16126 12955 19663 4867 374 

557 518 910 314 63 

14727 11771 18112 4239 401 

478 458 801 307 53 

27175 21657 34431 8265 917 

402 406 761 298 61 

16896 13173 21681 4486 376 

28 38 85 67 38 

33 48 110 89 54 

3 Note: Concentration.expressed as (mg/lO arams,of,oil) is equivalent 
to concentrat ion expressed as (ppn by we igh t ) .  

T o t a l  
concen t r a t ion  
as n-Hexane 
w 1 0 3  grams) 

nf " 7 1  

2163 

53985 

2362 

49250 

2097 

92445 

1928 

56612 

256, 

334 

i 

t I 

U 
E 
i 
I 



.. 

M i n e r a l  O i l  

Sample  No. 

1 

2 

3 

4 

5 

6 

7 

a 

Vegetable O i l  

9 

OIL SAMPLES 
SIDNEY O H I O  - CARGILL COMPANY 

T e s t  S i te  

MOS I n l e t  

MOS O u t l e t  

MOS I n l e t  

MOS O u t l e t  

MOS I n l e t  

MOS O u t l e t  

MOS I n l e t  

MOS O u t l e t  

Time/Da t e  

.4 :  3O/7-23-79 

4 :30/7-23-79 

9 :5a /7-25-79  

9:50/7-25-79 

12:46/7-25-79  

12:44/7-25-79  

3:30/7-25-79 

3:25/7-25-79 

10:05/7-25-79  

1 0  7-26-79 

Hexane Run No.  

M I -  1 

MO- 1 

MI-2 

MO- 2 

M I - 3  

MO- 3 

M I - 4  

MO- 4 



APPENDIX B 

F I E L D  DATA SHEETS 
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1 . 0  CS- I M P I N G E R  T R A I N  L 



.- . .- . . 
I 

CS2 IMPINGER TRAIN DATA 

Plant and City: C ~ Q ~ I L C  id c. 5 w e v  ~ O L  
Date: f 2 3  I s  Ambient Temp. : Bz" Ambient ;ress.:z? . I s m -  g:, 
Sampling Location: A4 O 5 s d  LF- -r Run Number: M T  - 1 
Sample Train Description: 

Pump Type/No.: Calibration Factor: 

Test Data 

Clock Time Start: Pump Count Initial : 
Finish: Final : 

Sampling Time: Net : 

Volume of Gas Sampled: 

Stack Temp OF in H20 Temperature OF chax S A d f i e  
Static Pressure Impinger Train 7fle 

Moisture Determination 

Silica Tube Number: a 7 . 3 b  ?rl 

U 
Pump Type/No.: do0201 Calibration Factor: 338. 3 A/- 
Clock Time Start: 4:4z Pump Count Initial : - Final: 

Net: Net : 

Volume of Gas Sampled: 

Grams H20 Collected: 
$- f l D m C r 3 - T ~  &,sLm+eA 04- L b e  L To*p 4'.* 

prr 4'.53 uclc~cd - L b e  d ~ ~ c s u ~ c c t z d  T i n  ,L ime v r ~ h o -  



CS2 IMPINGER TRAIN DATA 
c 
w 
I 
1' 
Y 
t' 
4 
a 
1 
1 

r I 

1 
f 
i 
I 

Plant and City: 

Date: 07/25h? Ambient Temp.: Ambient Press. : 
, - Sampling Location: m a s  sdle* qun Number: #Z 2 

Sample Train Description: C% c && 8, 14 ) 
r /  

Pump Type/No. : mfi /046 Calibration Factor:&- 5 /UBCC 

p 157.so 
Clock Time Start: ump Count Initial : 

Test Data F d  

Finish: 10 : 1s- Final: 
I Sampling Time: Net: 

Volume of Gas Sampled: 
I 

c. 

Impinger Train Static Pressure 
S t a c k R - y  ~ in H 0 q,;Bp Temperature "F 

k, 

P - 6" k o  
-6 " I ,  g. 37 
- S;S" \ \  9:44p 

0 F -5.7 " y q.lS/#,% 

BdF 
m' 

%AC -Gs ,b %SSM 

.- 
Silica Tube Number: 

Pump Type/No.: Calibratioh Factor: 

Clock Time Start: Pump Count Initial: 
Finish : Final: 

Net: Net: 

Volume of Gas Sampled: 

Grams H20 Collected: 



CS2 IMPINGER TRAIN DATA 

Plant and City: mc// L C  tcGFz-24z--- / - 
Date: d?/a T/7 . 5 Ambient Temp.. ''. W' Ambient Press. : B C ~ Z  

Sampling Location: MOS Z/UL Run Number: m i- 3 
Sample Train Description: . 
pump Type/No. : A /&sa Caiibration Factor: 212 

J3 /Qy 
Test Data 

Clock Time Start: Pump Count Initial : 
Finish: Final : 

Sampling Time: Net: 

Volume of Gas Sampled: 

Static Pressure Impinger Train 

-5.5" H 2 0  /Z,'3I 

-5.7" A d  12!47 

Clock Time Start: 13; \= Pump Count Initial: 
\ 3*%qL Final: ,I Finish: 

b s u e €  = -s.q!po 
Net: Net: % 3 - =  $$"f 

Volume of Gas Sampled: 

G r a m s  H 2 0  Collected: 



CS2 IMPINGER TRAIN DATA 

Sample Train Description: 
- 

Pump Type/No. : Calibration Factor: 6- +/o.Py Z ' C  

/av - !  /SY 
Test Data 

Clock Time Start: [s-!,D p" Pump Count Initial : 
Finish : Final : 

Sampling Time: Net : 

Volume of Gas Sampled: 

Static Pressure Impinger Train 
Stack Tem in H 0 Temperature O F  

f 9 f O  - S4%h 

%$'" p:aL --5 5 n 

13% - L.od 
C F  /s42 -5.7" 

32 * I -  I S ~ O  
DO' 15: ss" - S5*'* 

' I  

- 5.5'' 
E d  %& Pdd@/ Moisture Determination 

Silica Tube Number: 

Pump Type/No.: Calibration Factor: 

Clock Time Start: Pump Count Initial : 
Fin1 sh : Final: 

Volume of Gas Sampled: 

Grams H20 Collected: 



CS2 IMPINGER TRAIN DATA 

Plant and City: C ~ G I  (C 
Date: 7 / 2 3  779 Ambient Temp.: Ambient Press.: 29. (5- 

Ou7LQy Run Number: /n-o-/ -H48 Sampling Location: 

Sample Train Description: CSZ /m 
Y 

Calibration F T .  7 - Pump Type/No. : 

m-0-J JL'I'' -p/--- 
@p/ Test Data /n- U-1-8 ,fql/ 21 s. 4 g b  Ak* 

Clock Time Start: 1s: 55 Pump Count Initial : 
Final: Finish: /h ; YO 

Sampling Time: Net: 

Volume of Gas Sampled: 

Static Pressure Impinger Train 
Stack Temp OF in H 0 Temperature OF 
(1 4 / QP "F -10 2,p Ki 0 , 

Moisture Determination 

Silica Tube Number: 

Pump Type/No.: Calibration Factor: 

Clock Time Start: Pump Count Initial: 
Final: Finish : 

Net: Net: 
I _2/ Volume of Gas Sampled: 

Grams H 2 0  Collected: 
/' \'-- I 



I 

'E 
r 
f 
Y 
c 
i 

. .  
CS2 IMPINGER TRAIN DATA 

P l a n t  and Ci ty :  /%a ,z S/dne:r OB 
Ambient Temp.: %so F m i e n t  Press.. ..;ly*2- 

Run Number:z 
Date: * 
Sampling Lpcat ion:  f l D 5  0 & e  

Sample T r a i n  D e s c r i p t i o n : a q e f  7- of&*,-? 12 
/ / 

Pump Type/No. : 6 / C a l i b r a t i o n  Fac to r :  

+r?3p? - M& ,ml< 
22%. 3 1 \ T e s t  Data 

Clock T ime  S t a r t :  04 w Pump Count 1 n i t i a l : d y f  30 
F i n i s h :  / 0 / 5  F i n a l  : 

Sampling Time:  95 m d .  N e t :  

Volume of Gas Sampled: 

S t a t i c  Pressure /e /e-fw 
Stack  Temp OF i n  H,O 

a '3a  4 4  

- lm5- z a z o  
- /oI  5 2 2 3 0  

A? 
Moisture Determinat ion 

1- 

S i l i c a  Tube Number : & ( T I & / ! ?  I: 5/*73.-+ F&L &r 52 e 
Pump Type/No. : flv #00-1 C a l i b r a t i o n  F a c t o r :  1. * 2 c d  ,I E 

S t a r t :  /&I '  20 Pump Count I n i t i a l  : 
/13 : 50 F i n a l  : 

Clock T i m e  

N e t :  N e t  : 

G r a m s  H20 

G a s  Sampled: 



CS2 IMPINGER TRAIN DATA 

Date: 07 /as /7f Ambient Temp.. * Frr- Ambient Press. : ZP r O 2  

Run Number:*f) c 3 Sampling Location: 

Sample Train Description: &?d&?# Ty*G!!- 

Pump Type/No.: /D73 k tWt*d Calibration Factor: mx 
/oq6 67544J 2uL? 

Test Data 

Clock Time Start: 7 3 :  2 4  Pump Count Initial: 
Finish: /?:In Final : 

Sampling Time: Net : 

Volume of Gas Sampled: 

Static Pressure 
Stack Temp OF in H,O T- 

it '* Grams H 2 0  

Gas Sampled: 

Collected: 



CS2 IMPINGER TRAIN DATA 
. .- ...- 

:azzn4 
/ 

Date : 7/2 5/79 Ambient Temp.. - 96.f Ambient Press. : 29 
Sampling Location: M;nevr>/ B/L c/. rubbpp- 8 U f / e /  Run Number : 

Sample Train Descripfion: f l I # h /  ~ m 7 p / * ~ ~ P .  

Pump Type/No. : / b  G b  43 Calibration Factor: 20s 
2 d  / 043  

Test Data - . Start: Pump Count Initial : 
Finish: K: r; Final: 

Clock Time 

Sampling Time: Net: 

Volume of Gas Sampled: 

Stack Temp OF p. t.rs' 
Static Pressure 

r Tr ain (/e/.c/+ in H 2 0  - 
c I D ,  2 2 4 0  

/ 6 4  5- 2 3 3 1  

Moisture Determination 
L. 

Silica Tube Number: 

Pump Type/No.: Calibration Factor: i 1, Clock Time Start: Pump Count Initial: 
Finish : Final : 

Net: Net: 

Volume of Gas lS&npled: 

Grams H20 kollected: ' 

f 

1 

- ._ -... . _ _  . P. *_- 



CS2 IMPINGER TRAIN DATA 

Plant and City: c#$?6;/ ZK. 
Date: W a b /  77 Ambient Temp.. - 7 ~ ‘ ~  Ambient Press.. .2&9$”bJ 
Sampling Location: Run Number: ea J 
Sample Train Description: me,A+kz+ 

Pump ’Type/No. : /ylsR Calibration Factor: 

Test Data 

Clock Time Start: Pump Count Initial : 
p’~7J” II:>%* Finish: Final: 

Sampling Time: 73/n/h471 
Volume of Gas Sampled: 

Static Pressure Impinger Train 
Stack Temp OF in H 2 0  Temperature OF 

/d,,fl+-- / / : J S -  /*,h &ur- 

Net: T&++rh-ql 
UI-L 

I Ich &-- 

/ s o  

JS-C 

/so 

Moisture Determination 

Silica Tube Number: 

Pump Type/No.: Calibration Factor: 

Clock Time Start: Pump Count Initial: 
Finish : Final: 

volume of 

Grams H 2 0  

Net: Net : 

Gas Sampled: 

Collected: 



CS2 IMPINGER TRAIN DATA 
._ - - <--. J 

Plant and City: (a s Date: /"75 t Ambient Press. : Zg, 7& 
J 

@,I 
Sampling Location:  run Number : c-2 6 #8 

# i 
1 I 

8, . 

Sample Train De'scription: e cs; 

Clock Time Start: . Pump Count Initial: 

Sampling Time: Net: 

Volume of Gas Sampled: 

Final : Finish: 15 7 4 7  

Stack Temp OF /s 
Static Pressure 

in H 2 0  
Impinger Train 
Temperature OF 

Moisture Determination 

Silica Tube Number: 

Pump Type/No.: Calibration Factor: 

Clock Time Start: Pump Count Initial : 
Finish : Final: 

Net: Net: 

Volume of Gas Sampled: 

Grams H 2 0  Collected: 



2.0 .VELOCITY AND MOISTURE 



TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

PLANT C ~ ~ 1 1  
DATE 7 /  '3 L / 7 9  
SAMPLING LDCATIDN Cfi''*K I /i /J 
INSIDE OF FAR WALL TO 

INSIDE OF N E A R  WALL TD 
OUTSIDE DF NIPPLE. (DISTANCE AI  

DUTSIDE OF NIPPLE. (DISTANCE 
STACK 1.0.. (DISTANCE A .  DISTANCE 81 
NEAREST UPSTREAM DISTURBANCE 2d. 
NEAREST DDWNSTREAW, DISTURBANCL f Y  
CALCULATDR SCHEMATIC DF SAMPLING LDCATIDN 

30.0 

TRAVERSE POINT LOCATIDN 
FROM DUTSIOE DF NIPPLE COLUMNS 2 AND 3 



t . !  

I I 
I 

I 
I 



GAS VELOCITY AND VOLUME DATA 

I SAMPLING LOCATION I R E  I . I 

4 1  I11.~4.1 b0 bV 

I RUN AHB. TEMP. BAR. P E S S  STATIC PRESS 
(in. H-01 NUMBER OPERATOR (O F )  ( i n .  H9) 

I 

,?,b,fl. . I , . , , , 

31 15 11 
q . S l 2 E 9 , d  

Z I  

HOLECULAR STACK INSIDE DIHENSION (in.) PITOT 
TUBE Cp J I M  O R  S I D E  1 I S I D E  2 VT. 

0. P.4 - 
7 0  

rS' 4 
A 0  6 .  S I  

F I E L D  DATA 

TRAVERSE 
POIYT 
NUNDER 

.r& Atcn 

I I .  -1 . , 

I I. 66 I 
/.4r 

I I I 
I I 
I I 1 
I I 
I I I I 

E 
B 

I I 
I I 1 



I TRAVERSE I I VELOCITY I 
POI!!T POSITION l iEAD STACK 

I I 
I I I I 

I 
I I 1 



PITOT TUBE CALIBR4TJON 

The pitot tubes used in sampling vere constructed by 

PEDCo Environmental and met all requirements of Me'thod 2, 

section 4.1 of the Federal Register.. Therefore, a baseline 

coefficient of 0.64 v a s  assigned to each p i t o t  tube. 

Figures E - 4  and E - 5  for alignment requirements of Method 2. 

See 
1, 

i 

a 
'i 

Federal Register, Vol. 42, Wo. 160, August 18,  1977. 

E-12 



. I  

tigurm E-5 *per of face-opening nir~llgnment thht can 
rerult from fie18 ure or improper conrtruetion of T y p  S 
pitot tuber. an8 

( U 3 2  in.). 

There rill not affect cp mo long a8 
a7 < l o * ,  8 1  an8 82  e5.0 8 eo.32 CI (I/# in.) Urd We .01 b 



i i T W S  VI RS I 
TUBE AXIS 

A-SIDE PLAnE 

t 
I - S  I DE- PLANE 

(b) 

pipure E-4 k o p r l y  conrtructod Typo 8 pltot  tuba, mho- hi 
(a) end v i u t  face opening planer  perpendicular  to tranrverre 
u i r r  (b) top vi-: f a c e  opening planer  p a r a l l e l  to lonpf-  
tud inr l  r x i r r  (e) rlde vfru:  both  1eqr of equal  l e n g t h  and 
c e n t e r l i n e r  c o i n c i d e n t ,  when v i e v e d  Iran both  rider.  
coefficient va luer  of 0.84 may be .#signed to pltot tuber 
constructed th ir  w r y .  

Bartllrm 
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ASME TRAIN PARTICULATE SAMPLE RECOVERY AND INTEZRITY SHEET 

Plant: c-,// Sample date: 7h 3 

Sample locafion: #?GS Xn/L e 7  Run no.: I 
Sample recovery person: r Recovery date: 
Filter(s) no.: r/7o(sYUX.4 ,owl )  

Ala cm; 
Impi nger s 
Final volume (wt) 
Initial volume (wt) 

= 17; 7 G d g  

. 

Total moisture 
Color of p,Nn 4 Q! .? 30% m. 
Descr-n of impinger water 

--------_._ - --__ 
RECOVERED SRMPLE 

Thinble container no. sealed 
Description of particulate on filter 

Acetone rinse Liquid level 
container no. marked 

container no. marked 
Samples stored and locked 

-----.. 
. 

Acetone blank Liquid level L. 

Remarks : 
L' \ 

i 

I 
i 

'Date of'laboratory custody 
Laboratory personnel taking custody 
Remarks : 

P 

I 
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CS2 IMF'INGER TRAIN DATA 

/ 

Plant and City: &MILL b e .  ~ L L W F ~  ,OH+ 0 

Sample Train Description: bmp/r& / U 8 €  &e flOl5grrAF bETTt3EmlWf 4 

Date: 3-  26-71 
Sampling Location:fltII/FfW L G-KLLNCFT - Run Number 

Ambient Temp. : '% '6 Ambient Press. : 29.02 
& d / s r u d d . = 2  

L 

/ 

f~1171 A L  Uf4-i. 5 3 . 3 7 a .  - t W A L  13 6-r. 59. i4-q. 
f 

Pump Type/No. : Calibration Factor: 

Test Data 

Clock Time Start: Pump Count Initial: 
Finish : Final: 

Sampling Time: Net : 

Volume of Gas Sampled: 

Stack Temp OF 
Static Pressure 

in H20 
Impinger Train 
Temperature OF 

Moisture Determination 

Silica Tube Number: 

Pump Type/No. : msk 4 ma\ Calibration Factor: ~ O O * ~ e / ~ t d .  

Pump Count Initial: 
0341 Final : 

Clock Time Start: 0% La-? 
ee5,s'bvnish : 

b 5 u ( z &  2 

(2. 510°F 
Vol L n  e of Gas Sampled: 

Net: Net : 

Grams H 2 0  Collected: 



1 
I 
I 
I 
II 
I 

c 
I 
I 
C 
I 
II 

a 

1' 

CS2 IMPINGER TRAIN DATA 

Date: 7h5-h f Ambient Temp.: 83 Ambient Press. : Z? ~2 145 
me /J'",'C 

- 
/ s 7 ~ ~ e  - Sample Train Description: 13a/ C R / T e  1 vk -  FO< f l o  

J - N " T I " L  krr ' .5-/./Z 4 F I N . ) ,  Lv7- 9 

Pump Type/No.: 731 S A /  3 0 1  Calibration Factor: k 00- 2 """/. - 
Test Data 

Clock Time Start: / 6 ' 1 °  Pump Count Initial : 

Sampling Time: -70 * l N  Net: 

Finish: . L ' Y O  Final : 

Volume of Gas Sampled: X r o o G  nnp 

Static Pressure Impinger Train 
Stack Temp O F  in H20 Temperature O F  

Moisture Determination 

Silica Tube Number: 

Pump Type/No.: Calibration Factor: 

Clock Time Start: Pump Count Initial : 
Final: Finish: 

Net: Net : 

volume of Gas Sampled: 

Grams H20 Collected: 



CS2 IMPINGER TRAIN DATA 

4 
Plant and City: CAPGILL  -L Ale. S~MW. a t  0 

Date: 7 - 25-79 Ambient Temp.: 3 - F Ambient Press.: 
Sampling Location:/nld('EnAI- 01, S R u e L C C r  Run Number @ o f s * b  &/  
Sample Train Description: dklFklT6 <&E 7 0  &3 50- mc,trsm@. 

Pump Type/No. : Calibration Factor: 
Til IT I ~ t  oh7. 55.a7,. > 6rdA-L *. SS.4cq. 

Test Data 

Clock Time Start: Pump Count 

Sampling Time: 

Initial: 
Final: 

Net : 

Volume of Gas Sampled: 

Static Pressure Impinger Train 
Stack Temp O F  in H20 Temperature OF 

Moisture Determination 

Silica Tube Number: 
qo0.z c c  /Wd, Pump Type/No.:>s& $t 0 07-0 1 Calibration Factor: 

I 1 Clock Time Start: os54 Pump Count Initial : 
r3 9 14- &SoRk' -\O''$o Finish : Final : 

Net: Net: 1 ft.y 4ov 
Volume of Gas Sampled: 

1 Grams H20 Collected: 
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CS2 IMPINGER TRAIN DATA 

Plant and City: CAnG;//  S / O  N 9 -, &A,> 
Date: 7/2r/7 9 Ambient Temp. : fi Ambient Press. : 2 7 . D 2  I; HeL 

0 

Sampling Location: f l u  5- 0 ~ 7 / e 7  Run Number: c/ 

Sample Train Description: f l n i &  - 7 / F  6 u r d  m o t s i u x c  

, C I 7 , * C  w 2 7  5/.77 0 4 , , c  0 s2.92- n 

Pump Type/No. : n.SA - 3. a I Cclibration Factor: roo-  X c 7  --%,2 

Test Data 

Clock Time Start: / 6  '5D Pump Count Initial : 

Sampling Time: 7 0  m J  Net : 

Volume of Gas Sampled: 

Static Pressure Impinger Train 
Stack Temp OF in H20 Temperature OF 

Finish: /7: 20 Final : 

3.4006 L 

1 

J. 

... 

Moisture Determination 

Silica Tube Number: 

Pump Type/No.: Calibration Factor: 

Clock Time Start: Pump Count Initial : 
Final: Finish: 

Net: Net: 

Volume of Gas Sampled: 

Grams H 2 0  Collected: 
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3.0 OPACITY READINGS 
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METHOD. 9 OBSERVATION RECORD PAGE r$ OF 2 
COMPANY M C = , L L  OBSERVER '_ah. In %3IomoI \  

LOCATION 5 1 9 4 9  . Ohla  TYPE FACILITY C D & ~  
TEST NO. 4 - 1  POINT OF m I s s I o N s  a ~ o d k r  oAlet:  
DATE 7/ Z L  /79 

Seconds (check if a p p l i c a b l e )  

Min. 0 15 30 45 At tached Detached COMME! 

5 D D O O  0 & UL9 
SI o o 0 . 0 .  & Y 

iTS I 

Form 1403 Date 6/78 
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METHOD 9 OBSERVATION RECORD PAGE Of 

OH20 TYPE FACILITY D w e z  LOCATION && P-U- 

DATE 7/26/79 

I 

TEST NO. 3A - / ' POINT OF DlISSION< /% (%or%) 

I I I I I I I I I 
I I I I I I I I I 

I I I I I I I 1 I I t I I I I I I I I 
I I 1 

t I I I I I I I I 
1 I I I I I I I I 

1 I I I I I I I I 
I I I I 1 c I I I I I I I I 

I 1 
I I I I I I I I I -1 .. .. I I I I I I I I J 

Form 1403 Date 6/78 
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METHOD 9 OBSERVATION RECORD PAGE&/~OF - t 
COMPANY (76 ~61u OBSERVER T &CaBk 

TEST NO. 
DATE 7 2 6 

LOCATI;~S;;~$, f lK/’d TYPE FACILITY fl, 2 z G P / d &  h5-r.J 

POINT OF EHISSIONS Venf Du 

STEAM PLUME 

Form 1403 Date 6/70 
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STEAM PLUME I 1 
Seconds (check if a p p l i c a b l e )  

H r .  Min. 0 15  30 1 4 5  At tached 1 getached COHME NTS 

I /  G /  I N M  
0 - 

o l s l  I J I 

~~~~ ~~~ 

Form 1403 Date 6 / 1 0  
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APPENDIX C 

PROJECT PARTICIPANTS AND SAMPLING LOG 
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PROJECT PARTICIPANTS 

Name 

Nancy McLaughlin 

Dale Hershey 

Jerry Lewis 

Tom Clark 

David Solomon 

Paul Manna 

PEI - PEDCo Environmental, InC. 

Affiliation 

US EPA, EMB 

PEI 

PEI 

PEI 

PEI 

PEI 

Function 

Project technical manager 

Test team 1 eader 

Test engineer 

Test technician and 
opacity readings 

Meal sampling and opacity 
readings 

Fugitive emission testing 



SAMPLING LOG 

Date 

7-23-79 

7-24-79 

7-25-79 

7-26-79 

7-27-79 

Time 

8:30-14:00 

15:30-16:50 

17:OO 

8: 00 

12:oo 

12:30-14:30 

8:00-9:30 

9: 30-1 0: 45 

10:45-12:20 

12:23-13:08 

1 3: 1 0-1 3: 30 

13:30-14:30 

14: 30-1 5: 10 

15:10-15: 55 

16:00-17: 00 

8: 00-1 0: 00 

1o:oo-12:oo 

1 3: 00-1 4: 00 

14~17-16: 17 

16: 17-1 7:OO 

8: 00 

Activity 

S i t e  set  up, equipment checks, pump cal ibrat ion 

F i r s t  t e s t  a t  MOS i n l e t  and ou t l e t  (45 min. run) 

Test team leaves plant 

Test team a r r ives  a t  plant - informed tha t  plant i s  

Test crew sent home except personnel needed f o r  

Fugitive emission check 

Test team a r r ives  and sets u p  f o r  second MOS t e s t  

2nd t e s t  a t  MOS 

Cleanup and recovery s e t  u p  f o r  3rd t e s t  

3rd t e s t  a t  MOS 

Cleanup and recovery 

Lunch break 

Set up f o r  4 t h  tes t  a t  MOS 

4 t h  t e s t  a t  MOS 

Cleanup and recovery, tes t  team leaves s i t e  fo r  day 

Se t  u p  fo r  cooler vent t e s t  5. F i r s t  velocity t r a -  

down f o r  better par t  of day 

fugi t ive  emission check 

verse a t  cooler s i t e  

Test 1 a t  cooler s i t e ,  2 CS2 t r a i n s ,  1 TGNMO t e s t  

Set up  fo r  test  2 a t  cooler. Opacity readings 

Test 2 a t  cooler s i t e  

Cleanup and recovery of samples. 3rd velocity 

Steady rain forces  cancellation of outdoor work on 
cooler scaffolding. Since test  team was,not per- 
mitted t o  work in plant on weekends and since p l a n t  
was shutting down on following Monday, 3rd tes t  on 
cooler was cancelled 

t raverse  




