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I. INTRODUCTION

During the week of January 8, 1979, an emission source study
waé conducted at Central Soya vegetable oil extraction facility
in Delphos, Ohio. The plant processes soybeans to produce vege-
table 01l and livestock feed. Vegetable oil is obtained from a
solvent extraction process which uses hexane as the extraction
solvent. The plant operates two solvent extractors and two
desolventizer-toasters (DT). Solvent vapor from the extrators
and DT's is vented to a condenser and then through two mineral
©il scrubbers (MOS) operated in series. Meal from the DT's is
then processed through a dryer and a cooler stage before final
preparation for shipment. Air from the meal cooler is vented
through %,cyclone and back into the dryer. Air from the dryer is
ventecé}:’{::g\%he atmosphere é:hrough an 18 inch duct at a rate of
about 11,000 acfm) é————?ul. ’:)}.;-{—f)),gf_, e Lp ***:r

The purpose of this study is to characterize the flow of
solvent vapor through the various stages of the process, and to
determine the extent of solvent losses from the égg;;;s through

veqetable oif
fugitive emissions, processed meal, ed S, and plant
waste water. In addition, the emission measurements were ob-

tained using two separate test methods. This was done to deter-

mine the best method for use in this type of plant and to provide




- -

data for further development and improvement of the test methods.
The data from this study may also be used to establish an emis-
sion standard for the vegetable oil processing industry.

sampling for hexane vapor was conducted at five sites:
the inlet to the first mineral oil scrubber (MOS)
outlet of first MOS, inlet to second MOS
outlet of second MOS (main vent to atmosphere)

exhaust duct from meal cooler {(inlet air to dryer)
dryer exhaust (vented to atmosphere)

ik Wk

At each of these sites, measurements were taken simultaneously,
using two test methods. Personnel from PEDCo Environmental, Inc.
employed a midget impinger train in which carbon disulfide (CSZ)
was used as the collecting media for hexane vapor. These samples

were analyzed on site, using a Hewlett Packard model 5830A gas

chromatograph-with-flame-ionization -detector. -The-test is-spe-~-— -

cific for hexane and results are reported as n-hexane. Personnel
from Pollution Control Science, Inc. used a total carbon analysis
method (TCA) in which the sample is collected in a dry ice freeze
trap and cylinder. The trap and the evacuated cylinder used to
draw the sample are then capped off and returned to the labora-
tory for analysis. Analysis consists of oxidizing the sample to
Co,, methanating the sample, and determining the total amount of
carbon present with a flame ionization detector (FID). Results
are reported as total gaseous non-methane organics (TGNMO).
Results of both of these tests are included in the report.

During each of the tests at the dryer and cooler sites, meal

samples were collected at the following sites:




1. exit point from both desolventizer-toasters (DT-1

and DT-2)
2. exit point from the dryer
3. exit point from the meal coolers before the final

preparation area
All meal samples were analyzed at the PEDCo Environmental, Inc.,
laboratory to determine the hexane concentration.

During each test at the mineral oil scrubber, a sample of
the mineral oil exiting the scrubber and a sample of the plant
wastewater effluent was obtained. 1In addition, one sample of
vegetable 0il from the Central Soya storage tank was obtained.
Each of these samples was to be analyzed for residual hexane
content. Results of the wastewater analysis are included in this
report. At this time, PEDCo Environmental lacks the equipment
necessary to analyze the oil samples and this data is not yet

available.




II. SUMMARY AND DISCUSSION OF RESULTS

Test results and data relating test procedures and sampling
conditions for all trials run with the carbon disulfide bubbler
train method are listed in Tables 1-5. Table 1 describes the
test procedure used in each trial including the test date, the
time and duration of sampling, the volume of gas sampled, and the
sample train description. It should be noted that three
different procedures are listed under sample train description.
Midget bubbler train refers to the standard carbon disulfide
bubbler train described-in the sampling procedures section of
this report. The other two procedures were designed to test the
collection efficiency of the sample train. At each test site,
one trial was run using a bag sampler behind the bubbler train.
This was done by connecting the outlet of the bubbler train to
the inlet of a tedlar bag contained in an airtight box. Air is
drawn through the bubbler train into the bag by evacuating the
box. The bag is then analyzed to determine the amount of hexane
lost from the sample train. The second procedure used to test
the collection efficiency of the train involved adding an extra
impinger with 15 ml of carbon disulfide to the train. This
impinger was then recovered and analyzed separately for hexane

concentration. Table 2 is a summary of ambient and gas stream
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conditions measured during each test run. There are two items of
note which may have biased the test results. First the ambient
temperature varied from 0° to 14°F during the week of testing.
This extreme cold not only made sampling difficult, but also may

have influenced the gas stream conditions due to the fact the

. ducts sampled were uninsulated. The second item to note is that

the second and third tests on the cooler vent were conducted
under non-representative process conditions, i.e., with the
cyclone at the inlet plugged. The flow of gas in the duct was
reduced to about one half of the normal level and wet meal which
had carried over from the cyclone was observed sliding down the
inside wall of the duct during these tests. There is no way of
knowing how much if any of the hexane present was entrained in
the wet meal.

The results of analyses conducted on site are presented in
Tables 3A, 3B, and 3C. Data from the collection efficiency runs
with the bag sample backup is listed in Table 3A., On all three
runs at the mineral oil scrubber sites the amount of hexane in
the trap bag was less than 1% of the total hexane collected.
Thus, the collection efficiency was better than 99%. Similarly,
the cooler duct test showed a collection efficiency of 97%. In
the dryer vent test, 15% of the hexane was collected in the trap-
bag for a collection efficiency of only 85%. However, in the
dryer vent sample, the hexane concentration was so low that any

trace of contaminant in the carbon disulfide or the bag would
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interfere significantly with the analysis. 1In all tests using an
extra impinger, (Table 3C), less than 5% of the hexane collected
was found in the last impinger.

Also listed in Table 3C are the results of integrated bag

samples taken from the cooler and dryer sites. These samples

were analyzed directly on the gas chromatograph as soon as the

. test was completed and are probably most representative of the

true source concentration. The values of 5.3 ppm at the cooler
site and 38.3 ppm at the dryer should correspond to the results
of bubbler train tests four and five. At the dryer, tests DV-4
and DV-5 showed an average concentration of 42 ppm. The analysis
on cooler vents tests CV-4 and CV-5 was not sufficiently
sensitive to determine the concentration in this low range.

The final results of each test including the calculated
hexane concentration and corresponding mass flow rate, are sum-
marized in Table 4. Field data sheets and example calculations
for these tests are included in the appendix of this report.

In order to check the stability of the hexane samples in
carbon disulfide, all samples analyzed on site were stored for
one month and then reanalyzgd in the PEDCo Environmental lab.
The gross weights of the samples and containers were checked in
the lab to determine if any of the sample had been lost due to
evaporation or spills. A comparison of the two analyses is
presented in Table 5. Laboratory analysis was done with a less

sensitive instrument and values less than 0.01 pg/pl are not

11




- L4
f—1

s e i miail e . oo ‘HOLw.lnrluﬁlWWW ke

tSUOLYLPUOD BALYRIUSRdad uou Buy

‘Sisdjeue ut Ajuireaasun -
40P una £-p) pue z-pg) -

o4 ww 09y *9 0z
i

SUOLI LPUDD pI§

5-A0 pue p-p)

‘pabbn|d auo|aks *-ay
pa140das jou sanjea abeuaay

83nutui Jsd 3334 219n3 paepue;s Aap - wyosp

wn oA AQ woi||lw 4ad jued - wdd

L ummmgm><

2°0> L0 9165 257491 1 v> ¥10°0> G-AD
£g> g 1> 9165 267491 i 2> 510> v-AD {4afap 07
Tdp g = 055H'0 2'0 £1°92 00° ¢ 1 ol t£0°0 £-A2 ate 33pug)
Coop =aae2 0 [ 651 SY°69 L 920°0 2-AD }sneyxy
wnyag =95Y%6°S L2 9165 257291 T tz°o 1-A2 13100) |eay

96r0 0 = 99519 62 2808 58822 ;65 12°0 2betany

App 0 = CSEA Y g1 899/ €112 1% BE vl 0 G-AQ

Wb ioo = 93Ls9%y 12 899/ £1°212 18 Gp 910 b-AQ )

200G = C=L/y G°¢ 0828 9y bEZ IS 52°0 “£-Ad
Tere'Q = 058/ g 6°2 6£28 0t g2 60} 65 12'0 P il Wiy o1
&% 0’0 = CST/26 PR 5568 vz 2ve o 18 6270 1-AQ JUBA wakag

$E0 ZCr g 6°€ 5°002 89°6 fos2°¢ 18 L1 abedany

szh0'a . 9701 80 £ 102 08°§ GB8'E 26 C1 v-1N0-2-S0H
ZLHO ‘o - s7#E 2 9°'g te6ll 80°§ 05L°S 9p°8| £-1N0-2-50W WiV o]
svea'@ . 19 0°F £'612 12°9 l0zz*2 £1's 2-1N0-2-S0W SOW puodasg
Lgn sc6770°8 £2 7 861 29°9 Leeg* £L°9 (-1N0-2-SO0H J0 331INp

£4°5€ 52°91 £°102 04'5 SEZ'EL Zb iy abeaaay

05 6722 27102 875 [T 86 9 ?-NI-2-S0W

5 HE £°§l v 081 1 {00E ‘b1 22715 £-NI-2-S0W
8¢ .20l 0°'612 029 1006°21L 1279y 2-Ni~2-504 SOW Pu023g
202 26 9° 861 £9°g {019, {212 E-NI-Z2-SO0W 0} 313[u}

222 6101 41202 88°% ‘0vs ‘o9 99 982 abe.dany

6681 £93 t0lz 16°S 002°/9 88°0v2 P-NI-1-SOW

£261 b8 £°€81 02'§ 002'8¢ {17082 €-NI-1-SOMW
£ Ly v-2il 6422 5%'9 0£0* 18 by 062 Z2-NI-1-SOW SOW 154t 4
£°292 s'ret b 802 06°§ 0££°S6 vl EbE L-NT-1-SOW 01 123|u}
u/qq y /by wiasp ‘Uitw/ w Hmsaa w/b J43quiny uny 9315 153)

218y MO T 57ey molg E : ERNLIIETEL
558y w:mxwz mmw u:m; | :o._.uc._u:wu:cu m:mxwx
]
SLTNSHY LSAL NIVYL ¥37ddNd IA0dIW  ° v dTavL

12



4

TABLE 5. CS

BUBBLER TRAIN SAMPLE STABILITY CHECK

2
Gross Wt. of Hexane Concentration
Sample and Bottle in Sample am
On Site In PEI lab On Site In PET Lab

Test Run 1/8/79 2/7/79 1/8/79 2/79
Site Number g g Lg/ml ug/ml
Inlet to MO5-1-IN-1 235.16 234,86 0.983 1.1
First MOS | MOS-1-IN-2 239.50 237.89 19.58 19.6

MO5-1-IN-3 23715 234.85 14.05 11.5

MOS5-1-IN-4 246,35 244.05 14.76 12.50
Inlet to M0S-2-1N-1 233.70 232.70 4.69 £.5
Second M0S-2-1N-2 248.80 244,95 2.893 4.9
MOS M0S-2-IN-3 243.75 241.69 3.452 2.9

MOS-2-IN-4 249,80 248.00 2.59 2.6
Qutlet of | MOS-2-0UT-) 205.65 205,80 1.584 1.9
Second M0S-2-QUT-2 246.45 245,64 0.75 0.8
MOS M0S-2-0UT-3 236.10 233.08 0.87 0.8

M0S-2-QUT-4 255,85 256.40 0.56 0.5
Meal cv-) 246.20 246.09 0.012 <0.01
Cocler cv-2 252.60 252.29 0.002 <0.01
Exhaust cv-3 249.00 248.58 0.002 <0.01
Dryer Dv-i 262.95 262.58 - 0.01 <0.01
Vent pv-2 255.15 254.96 0.007 <0.01

py-3 268.35 267.45 0.009 <0.01

3L ab analysis done on less sensitive instrument,

13




reported. With the gas chromatograph used on site, concentra-
tions as low as 0.001 pg/pl were detectable. Since the gross
weight of the sample at the test site was determined before
portions were taken out for analysis and since the weighings in

the laboratory were done on a different scale, small differences

in weight (<1lg) would not be significant. Given these considera-
tions, agreement between on site and post-test lab analysis was
good with only a couple of exceptions. The most significant

changes in concentration occured with the last two samples from
the inlet of the mineral oil scrubber. Sample number MOS-1-IN-3
showed 2.3 g difference in weight and the concentration changed

frop 14.05“pg/p;wto_ll.§”pg/ul. Sample number MOS~1=IN-4 changed. .

2.3 g in weight and from 14.76 pg/pl on site to 12.50 pg/pl in
the lab.

Results of analysis for hexane in meal samples are presented
in Table 6. Values for hexane concentration are listed as Ha/g
or ppm by weight. The data 1s extremely inconsistent. Values of
hexane concentration vary as much as 500 ppm between duplicate
samples taken at the dryer and cooler sites. The weight of
sample was also inconsistent and this may have effected the
analytical results. Also the sample bottles used were smaller
than those recommended for the method. A thorough study of the
process data taken during the test period may also be of help in

understanding these inconsistencies.

14




TABLE 6.
COLLECTED AT CENTRAL SOYA, DELPHOS, OHIO

HEXANE ANALYSIS OF MEAL SAMPLES

Hexanea
Test Sample Sample taken Sample conentration
site No. Date/Time weight/g Hg/g
prP-1 001 1-9-79/17:35 1.5225 783
prT-2 002 1-9-79/17:30 3.3094 1047
pT-1 003 1-10-79/ 9:30 1.6836 1189
DT-2 004 1-10-79/ 9:30 1.6005 282
DT-1 005 1-10-79/11:15 1.8572 1399 .
DT-2 006 1-10-79/11:15 1.3956 14899
DT-1 007 1-11-79/11:05 2.2523 <10 - ke
DT-2 008 1-11-79/11:05 1.6147 <10
Dryer 009 1-11-79/11:05 1.9814 1010
Dryer 010 1-11-79/11:05 2.0210 1560
Cooler 011 1-11-79/11:05 2.2906 1257
Cooler 012 1-11-79/11:05 2.1682 1125
DT-1 013 1-11-79/14:55 1.4245 861
DT-2 014 1-11-79/14:55 1.5648 863
Dryer 015 1~11-79/14:55 2.3091 80
Dryer 0lé 1-11-79/14:55 1.8955 664
Cooler 017 1-11-79/14:55 2.3983 515
Cooler 018 1-11-79/14:55 2.3486 310
DT-1 019 1-12-79/12:45 1.1614 267
DT-2 020 1-12-79/12:45 1.5363 726
Dryer 021 1-12-79/12:45 2.3088 10
Cooler 023 1-12-79/12:45 2.7055 30
Cooler 024 1-12~79/12:45 1.8404 286

a Reported as n-Hexane

Desolventizer toaster

15
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waste water samples taken on January 9, 10, and 12, were
"found to contain no hexane. The waste water sample from January
11, did contain hexane. The concentration was 0.015 pg/ul.

The results of the total carbon analysis sampling are listed
in Table 7. Values are in part per million by volume of carbon
in source. In order to make a direct comparison with the results
of the carbon disulfide bubbler train, values of concentration
are listed as grams of carbon per liter in Table. 8. To change

the TCA data from ppm, the following formula was used:

-6 12 g/g mole -
ppm x 10 X 57703 179 mole — g carbon/1

The follow1ng was done to adjust the results of the carbon di-

sulfide bubbler tests: -

9 Cetlig x 1073 ¢ 12 g carbon _ g carbon
) 178 g Cg Hyg 1
16
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TABLE 7. SUMMARY OF TCA DATA FROM CENTRAL SOYA-DELPHOS 1/31/7%9
“ppm C
Source Sample g C1 tank mg Cl trap @ sou%ce
MINERAL OIL 2 tank sample lost1 240 135000 {(trap only)
SCRUBBER #1 3 2,319 189.0 230700
4 64.43 181.0 272700
MINERAL OIL 2 tank sample lost 50.00 29230
SCRUBBER #2 3 6.590 : 47.70 21420
4 7.090 21.91 34140
MAIN VENT 2 4.381 0.530 3060
DISCHARGE 3 6.296 4.226 112380
4 6.009 14.33 12020
COOLER 2 0.034 0.325 476
3 0.325 0.384 876
4 NDL 0.3362 216
5 0.299 trap sample lost -
DRYER 2 2.425 1.454 7980
3 0.387 1.069 1160
4 NDL 0.1332 470
5 NDL trap sample lost -

NDL - No Detectable Level.

1 Pirt and/or dried grain had gotten lodged in the tank guick

connect, and the sample was contaminated.

These samples were taken by PEDCo personnel.
were not refrigerated.
were loose.

The trap samples
Nuts on traps from Dryer 5 and Cooler 5

NOTE: Due to the extremely high concentrations of hexane and/or
water in the traps, analysis of the trap samples from Mineral 0il
Scrubber #1 was difficult.




Source Number gcl/l gcl/l
Inlet to MOS-1-IN-2 0.243 0.0674
first MOS MOS-1-IN-3 0.234 0.115
MOS-1-IN-4 0.201 0.136
Inlet to MOS-2-IN-2 0.0386 0.0146
second MOS MOS-2-IN-3 0.0428 0.0456
MOS-2-IN-4 0.543 0.017
Outlet of MOS-2-0UT-2 0.00679 0.0015
second MOS MOS-2-0UT~3 0.0154 0.0056
MOS-2-0UT-4 0.0116 0.017
-Dryer -DV—Qﬁ—m-"a~—-~1:?5ﬁxPL0:%*wv3.98ﬂx~i0:§m
vent DvV-3 2.09 x 10_, | 5.79 x 10_,
Dv-4 1.34 x 10 2.35 x 10
Cooler ev-2 0.22 x 107, | 2.38 x 10
duct cv-3 6.37 x lO_4 4.37 x 10_4
Ccv-~4 1.25 x 10 1.08 x 10




ITI. PROCESS DESCRIPTION AND LOCATION OF SAMPLING POINTS

The Central Soya plant processes vegetable o0il from soybeans
'through a solvent extraction process employing hexane. Figure
1.1 is a process flow diagram for this plant. Solvent vapor from
the extractor and desclventizer units are controlled through the
use of a condenser and two mineral scrubbers operated in series.
The condenser collects about 89% of the hexane, leaving the gas
entering the mineral oil scrubbers with about 10% by volume
hexane. Based on the test data, the mineral o0il scrubbers are

from 80-85% efficient in removing the hexane. The efficiency

across both scrubbers is better than 95% with only 0.3% by volume
hexane in the exhaust gas from the second scrubber. Tempera-
tures, pressures, and concentrations listed in Figure 1.1 are
based on measurements taken during the emission testing. A more
detailed study of process flows and conditions was conducted by
personnel from Research Triangle Institute during the testing
period. This data will be made available at a later date.

Sampling points are indicated on Figure 1.1 by numbers.
Sites 2, 9, and 1 were sampling points used in mineral oil
scrubber tests. Sites 3 and 4 are the test sites for the dryer
and cooler air. These éites are more clearly diagramed in Figure
1.2,

Meal samples were obtained at sites 5, 6, and 7.

19
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IV. SAMPLING AND ANALYTICAL PROCEDURES

Figure 1.2 shows the sampling sites used on the dryer and
cooler vents. Air flow at both of these sites was measured

according to methods 1 and 2 of the Federal Register. Each duct

is 18 inches in diameter and 24 traverse points were used at each

site.
Flow through the mineral oil scrubbers was measured with a

vane anometer, fitted tightly over the end of the four inch

exhaust dquct. This method was used because there were n

sampling ports large enough to accomodate an S-type or standard
type pitot tube. Sampling for hexane vapors in the MOS system
was done through 1/4-inch pressure taps in the duct work.

Moisture in the dryer and cooler vents was measured with a
silica gel tube and a calibrated personnel sampling pump.
Moisture in the mineral oil scrubber system was estimated at the
saturation level based on previously obtained process data.

The midget impinger hexane sampling train used by personnel

from PEDCo Environmental, Inc. is shown in Figure 2.1. Two

changes were made in this procedure to accomodate the testing

conditions. First distilled water was not added to the first

impinger. This was done to prevent the sampling train from

22
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freezing due to the extremely cold weather. Secondly, a flexible
teflon line was substituted for the glass probe to allow access
to the mineral oil scrubber sampling ports.

To test the collection efficiency of the sample train the
‘procedure shown in Figure 2.2 was used. Integrated bag samples
were obtained with the same apparatus without the impinger train
in line.

To insure complete recovery of sample from the impinger
train, the probe line was rinsed with 15 ml of carbon disulfide
immediately after the test and all train glassware was rinsed
with two separate 15 ml portions of carbon disulfide. The

o determine the amount of

e e S ———r

recovered sample 1s then weighed t

soiﬁtigh pfésent and analyzed for hexane concentration using a
gas chromatograph with flame ionization detector (FID). The
instrument used in these tests was a Hewlett-Packard model 5830A
gas chromatograph. The column used was a 10 ft X 1/8 inch stain-
less steel column with 10% SP-1000 packing on 80/100 mesh supel-
coport packing. Column temperature was maintained at 70°C,
injection temperature was 160°C, and carrier gas flow was set at
20 cc/min. Gas bag samples were injected through a heated 500 ul
gas sample loop. Calibration for gas samples was done with 483
ppm and 1450 ppm hexane in hydrocarbon-free air gas standards

certified by the supplier to be within +2% of the stated concen-

tration.

24
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The procedure used to analyze the meal samples is a voli-
tilization procedure initially introduced by Fore, et.al., in

1 A meal sample is

1973 and modified by Wan, et.al., in 1977.
added to a 610 ml serum bottle containing two layers of filter
paper that had been wetted down with 0.5 ml of water. The bottle
‘45 immediately sealed. Analysis is done by placing the sample
~into a sand bath at 125°C for 2 hours. The bottle is gradually
cooled to room temperature and 1.0 ml of headspace sample is
injected into the gas chromatograph. The method is sensitive to
at least 10 ppm hexane.

In the analysis for total gaseous nonmethane organics done

on the TCA train samples, the sample is injected into a gas

chromatographic column to achieve separation of the nonmethane

e e - PR

]

organics from carbon monoxide, carbon dioxide, and methane; the
nonmethane organics are oxidized to carbon dioxide, reduced to
methane, and measured by an FID. Complete results of and cal-

culations for this analysis are in Appendix A of this report.

1 P.J. Wan, M. Chittwood, C.M. Cater, "Determination of residual

Hexane in Solvent Extracted Meals," Food Protein R. and D.
Center, Texas A&M University.
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APPENDIX A

ANALYTICAL DATA




1.

GAS CHROMATOGRAPH PRINTOUTS - ON SITE ANALYSIS

C82 MIDGET BUBBLER TRAIN




VEGETABLE OIL DCLPHOS
/779714

483 ppm STD n-hexane Press 29.56 in Hg temp = 28°C

Run No. R.T. Area
1 1.81 330,700
2 1.81 320,500
3 1.80 331,600
4 1.81 333,000
5 1.81 334,700
1,650,500 AVE = 330,100
Area
MOS-1-IN-~1 AVE = 404,935 = 592 ppm in trap bag
MOS-2-IN-1 37,056 = 54.2 ppm in trap bag
M0OS-2-0UT-1 14,410 = 21.1 ppm in trap bag
ul/1
Hg_
592 ppm (ul/l) x 86.17 ug mole 1 mg _ 2.12 mg hexane
24.055 ul 1000 pg 1 at 20°C
ug mole : 760 mm Hg
N L S
54.2 pl/1 x 86.17 ug mole % 1 mg _ 0.194 mg hexane
24.055 pl 1000 ug 1 at 20°C
ug mole 760 mm Hg
M3 __
21.1 ul/l x 86.17 ug mole 1 mg _ °
X = 0.0756 mg/1 at 20°C
24.055 ul . 1000 yg 760 mm Hg
ug mole




Sample No.

MCGS=-1-IN-1
MOS~1-IN-1
MOS~1-INH-1
MOS~1~IN-1

MOS-1-IN-1
MO5-1-IN~1
MOS-1-IN-1
MOS-1~IN-1

MQOS~-2-IN-1
MOS~-2-IN-1
MOS-2-IN-1
MOS-2-IN-1
MOS-2-IN-1

MOS-2-IN-1
MOS-2-IN-1
MOS=-2-IN-1
MOS5-2-IN-1
MOS-2~IN-1

MOS-2-0UT-1
MOS-2-0UT-1
MOS~-2-0UT-1
MOS-2-0UT-1
MOS-2-0UT-1

TRAP BAGS

Run No. R.T.

(e el

NN

o

H O

1.49
1.73
1.90
. 2.06

TOTAL

1.50
1.73
1.91
2.06

TOTAL

1.49
1.66
1.73
i.5%0
2.06

TOTAL

1.49
1.66
1.73
1.%0
2.06

TOTAL

1.50
1.62
1.73
1.92
2.07

TOTAL

aArea

1,366
387,400
11,240
3,580

403,586

1,338
390,000
11,310
3,636

406,284

1,327
8,894
26,140
621
114

37,096

1,251
8,828
26,180
641
116

37,016

1,661
5,852
7,156

157

39

14,865

ppm = S 7€

ppm = s

ppm = Y 2

ppm = s

ppm = 2 /.7




Sample No.

MOS-2-0UT-1
MOS-2-0UT-1
M0OS-2-0UT-1
MOS-2-0UT-1

MOS-2-0UT-1
MOS~2-0UT-1
MOS~2-0UT-1
MQOS~2-0UT-1

Run No. R.T.

NN

Wwww

1.50
l1.62
1,73
1.91

TOTAL

1.50
1.62
1.73
1.91

TOTAL

ATrea

1,690
5,830
6,626

133

14,279
1,678

5,799
6,478

131

14,086

ppm = 2 .9

ppm =

2.

&




LIQUID STD

~J o Ut

o W

R.T.

1.29
1.29
1.29

1.29
1.29
1.29
1.29

1.29
1.29
1.29

25ul n-hexane/24.42 ml C52

ul
inj. size

1.00
1.00
1.00

.00
.00
.00
.00

L

1.00
1.00
1.00

ud

0.676
0.676
0.676

0.676
0.676
0.676
0.676

0.676
0.676
0.676

Area
322,400
320,300
323,100
965,800
270,900
307,400
254,100
284,800
2,123,000
266,700
266,400
243,200
2,899,300

289,930

ug/area
Unit

2,3316 x 10

6




ul
Sample No. Run No. R.T. inj. size Area ug

MOS-1~-IN-1 1 1.21 1.00 6,708,000

1.27 14,130,000

1.54 1,838,000

To high of concentration

1.33% under
CS2 peak

1.00 402,600
1:98.36 1.54 41,770
dilution 444,370

MOS-1-IN-1 1 1.27

2 1.27 1.00 371,100
1.54 32,320
403,420

3 1.27 1.00 387,400
41,220

1.53

428,620

4 1.27 1.00 385,100
41,290

i

]

1

1

i

i

i

1

i

l 1.53 41,290

426,390
I AVE = 425,700 = 0.993 ug/ul
0.993 mg/ml

I Dilution factor

i

I
|
1
i
1
1

{0.003 mg/ml) (98.36) (64.82 ml CSo) _ .
100 mg/9 6.33 gm in C52

in bag 592 rpm = 2.12 mg/1.




Sample No. Run No.
MOS-1-IN-1 1
2
3

R.T.

1.21
1.54

inj. size

1.00

Area

1,873,000
57,040
1,930,040

1,944,000
58,370
2,002,370

2,043,000
61,980
2,104,980

AVE = 2,012,463 4.692 pg/ul

4,692 mg/ml

(96.89 ml) _
4.692 mg/ml = 0.455 9 C52 (5,194 mg hexane/1 bag

1000 mg.g

MOS-2-0UT-1 1

1.584 mg/ml X 73.73 ml

1000 mg/ml

= 0.117 g

605,200
40,330
645,530

673,000
51,340
724,340

625,400
42,260
667,660

AVE = 679,177 mg/ml
1.584 ug/ul

in CS2

0.0756 mg hexene/l

at 20°C 760 mm Hg
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CENTRAL SOYA - DELPHOS
1/r0/l79

Liguid Std. - 25 pl hexane/24.42 ml C82 - 0.676 %%
Concentration, ml Area ug
ug/ml injected R.T. unit AU
0.676 0.8 0.29 210,700  2.57 x 1072
0.676 1.0 1.30 253,900 2.66 x 10__6
0.676 1.0 1.29 243,700 2.77 % 10_6
0.676 0.85 1.30 218,700 2.63 x 10
Avg. 2,66 x 10°°
Sample - MOS-1-IN-2
Hl Area Concentration Dilution Actual
injected unit ug/ul Factor Concentration
1.00 73,324 0.195 1:100 19.5
0.90 70,778 0.209 :100 20.9
1.00 65,464 0.174 17.4
0.9%0 71,494 0.211 21.1
1.00 71,554 0.190 19.0
kg
Avg. 19.58 ol
19.58 22
ml
100.85 ml C52
m
19.58 ml x3100.85 ml CS, _ 1.975 gm hexane
mg
10
gm
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Sample MOS-2-IN-2

Avg.

Concen-

_ ul Area tration
injected unit ug/ul
1.00 1,107,004 2.945
1.00 1,067,812 2,840
ml C52 soln. 109.00 ml

Dilution Actual
factor concentration,

1:1 2.945

1:1 2.840

2.893

= 2.893

0.315 gm hexane collected

Sample MOS-2-OUT-2

ul Area
injected unit
0.8 253,660
0.9 250,604
0.9 248,005
1.0 255,730

106.43 ml C52 soln.

Sample MOS-1-IN-3

pl Area
injected unit
0.90 42,064
0.90 52,966
1.05 55,553

100.13 ml C52 soln.

Concen- Actual
tration Dilution concentration,
ug/ul factor ug/ul
0.1243 1:100 12.43
0.1565 1:100 15.65
0.1407 1:100 14.07
g
Avg. 14.05 !
mg
14.05 i

O.QSO gm hexane collected

1.407 gm hexane collected

Concen- Actual
tration Dilution concentration,
ug/ul factor ug/ul
0.843 1:1 0.843
0.741 1:1 0.741
0.733 1:1 0.733
0.680 1:1 0.680
Avg. 0.745

o
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|

=
=

g

=
do]

=
—




Sample M0OS-2-IN-3

Concen- Actual
‘ .ul Area tration Dilution concentration,
injected unit vg/ul factor ug/ul
0.75 984,132 3.490 1:1 3.490
0.80 1,071,885 3.564 1:1 3.564
0.90 1,096,493 3.241 1:1 3.241
0.85 1,122,741 3.514 1:1 3.514
Avqg. 3.452
104.13 ml CS, soln. 3.452 g—%
0.359 gm hexane collected
Sample MOS-2-0UT-3
Concen-~ Actual
Bl Area tration Dilution concentration,
injected unit ug/ul factor ug/ul
0.90 262,656 0.776 1:1 0.776
0.90 289,935 0.857 1:1 0.857
0.70 241,249 0.917 l1:1 0.917
0.80 283,306 0.942 1:1 0.942
Avg. 0.873
mg
89.46 ml CS2 soln. o1
0.087 gm hexane collected
Sample MO0OS-1-IN-4
Concen- Actual
ul Area tration Diultion concnetration,
injected unit ug/ul factor ug/ul
1.00 54,585 0.1452 1:100 14.52
1.00 52,044 0.1384 1:100 13.84
0.95 56,850 0.1592 1:100 15.92
Hg
Avg. 14.76 ol

106.98 ml Cs,
1.579 gm hexane collected




Sample MOS-2-IN-4

Concen- Actual

ul Area tration Dilution concentration,
injected unit ug/ul factor ug/ul
0.95 860,231 2.409 1:1 2.409
0.90 910,145 2.69 1:1 2.69
0.80 834,138 2.77 1:1 2.77
0.90 840,984 2.49 1:1 2.49
108.81 ml Cs, soln. Avg. 2.59

0.282 gm hexane collected 2.59 —2

Sample MOS-2-0UT-4

Concen- Actual
Bl Area tration Dilution concentration,

injected unit pg/ul factor ug/ul
0.80 178,178 0.592 1l:1 0.592
0.85 192,734 0.513 1:1 0.513
0.90 194,404 0.575 1:1 0.575

kg

AvV]. 0.560 ui

mng

114.55 ml C52 soln. 0.560 ol

0.064 gm hexane collected
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REANALYSIS OF TANKS FROM TCA SAMPLING TRAIN

2/13/79
Tank . Average Conc. of | Dilution | Conc. in
no. Sample no. area tank ppm factor source ppm
17 DV-5 2302 5.87 3.30 1.4
21 Cv-5 1116 2.84 2.12 6.02
10 MOS-2-0UT~4 97145 248 1.82 451
12 MOS~2-IN-4 110638 282 3.62 1020
3 MOS-1-IN-4 1,005,928 2563 3.42 8770
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CERTIFICATION OF GAS STANDARDS USED
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Scott Environmental Technology lnc. GaL s f‘

) Plumsteadville, PA 18949 Madison Heights, M) 48071 San Bernarding, CA’ 82411 57 J] £
(215) 766-8861 {313) 544-0625 (714) B87-2571 ** /. 39/9 &
PEC VISION Log
SPECIALTY GAS Dt 5 o L’“nfu.wr.,,,w
’\\‘\___._‘
Date: —January 3, 1979
PEDCO ENVIRONMENTAL . 6052
‘ 1lh99 CHESTER ROAD Our Pro;ect No.: 39
" CINCINNATI, OH L52L6 Your P.O. No.: 6£331-3333G

ATTENTION: DALE HERSHEY

Gentlemen:

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases ordered, as
reported by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

Analytical Analytical
Cyl. No. __A-12712 Accuracy_*2% Cyl. No. __X1-423 Accuracy_*2%
Companent Concentration Component Concentration
HEXANE L83 ppm HEXANE 1450 ppm
HYDROCARBON FREE AIR BALANCE HYDROCARBON FREE AIR BALANCE

au
2R
g
<
LY

Analytical N Analytical
Cyl. No. Accuracy yl. No. "2 Accuracy
Component Concentration - Component Concentration
=
L)

Approved By M_M
evill Robert B. Denyszyn

The only Lability of this Company for gas which falls to comply with this analysis shall be replacement thereof by the Company without sxtrs cost.

ACUBLEND®I CALIBRATION & SPECIALTY GAS MIXTURES ® PURE GASES
ACCESSORY PRODUCTS B CUSTOM ANALYTICAL SERVICES
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POLLUTION CONTROL SCIENCE,INC.

6015 Manning Road, Miamisburg, Ohio 45342 {513)866-08ZX 5908

MR. WILLIAM G. DeWEES

PEDCo ENVIRONMENTAL,
11499 CHESTER ROAD

CINCINNATI,

CH

!
INC.

45246

-J

Account #/Nome

Sample

PCS #:

Date Rec'd:
Client's P.O. #:
Report Date:

Analyst’s Note:

Page 1 of 2

92-004

1/31/79

SUMMARY OF TCA DATA FROM CENTRAL SOYA-DELPHOS 1/31/79

Source Sample
MINERAL OIL 2
SCRIJBBER #1 3

4
MINERAIL, OIL 2
SCRUBBER #2 3
4
MATN VENT 2
DISCHARGE 3
4
COOLER 2
3
4
5
DRYER 2
3
4
5

o
mg C) tank mg C:L trap gg;o urlce
tank sample lostl 240 135000 (trap only)
2.319 189.0 230700
64.43 181.0 272700
tank sample lost 50.00 29230
6.590 47.70 91420
7.090 21.91 34140
4.381 0.530 3060
6.296 4.226 11280
6.009 14.33 12020
0.034 0.325 476
0.325 0.384 876
NDL 0.3362 216
0.299 trap sample lost -
2,425 1.454 7980
0.387 1.069 1160
NDL 0.1332 470
NDL trap sample lost -

NDL ~ No Detectable Level.

Signature

The information contained herein ls the confidential property of our clients. Disclosure of such data, statement or conclusion requires
P
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Account #/Name 92-004
POLLUTION CONTROL SCIENCE,INC. (' = of Tca Data From
6015 Manning Road, Miamisburg, Ohic 45342 (513)866R5%2% 5908 Central Soya = Delphos

PCS #:
Date Rec'd:
Client's P,0O. #;
~ T
PEDCO Report Date: 1/31/79
Analyst's Note:
- -J

Page 2 of 2

Dirt and/or dried grain had gotten lodged in the tank
guick connect, and the sample was contaminated.

These samples were taken by PEDCo. personnel. The trap
samples were not refrlgerated Nuts on traps from Dryer 5
and Cooler 5 were loose.

NOTE: Due to the extremely high concentrations of hexane
and/or water in the traps, analysis of the trap samples from
Mineral 0Oil Scrubber #1 was difficult.

SZ Do

Slgnoture

The information contained herein is the confidentinl property of our clients, Disclosure of such data, statement or conclusion requires
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TCA SAMPLE ANALYTICAL SHEET

CLIENT  (ewTRm &?Q -Pedca. DATE TRAP ANALYSIS__
PROJECT NO. 972-00 DATE TANK ANALYSIS ; /,7 /79

TEST NO. f/ 7/ 77 S pier 2 ANALYST wR /e H
- TRAP HO. Y€ TANK NO. 2
TANK INITIAL TANK FINAL
Pg(1) 25/ ™ Hg Pg(2) 741 mm Hg
P (]in1t?;%6Vacqum Hg zT(Z) _L;é;%},_mm Hg - P?st-Test Vacuum
T(3) 25 3 mm Hg - Final Pressure
(Pre-Test) I oF

SAMPLE VOLUME

_(Paa) - Pri2) E’B(n Prad
T+ 460) X 0.299

_[(7&‘7)-(/4*2 - k767 y-(726 )
> [ 24 ) +asg x 0.299
2 L2t sample volume - liters

v

S
TANK_ANALYSIS St ingAe Lo, A= :
Sample Backflush Std. Std.Conc. | Cy
Loop Area Attn Area - Attn. (ppm) Samg?é1eonc.
ppm
CVOC(]) — ppm as CO2 - measured
c _ [pT(B * PB(?)-l . C
voc(2) [PB(Z) - P1(2) U "1(1) voc(1)
R + (747 )] ‘. )
Cyoc(z) F A — = — 1
[ 94790143 ] - lL7s1 726 )]
Cyoc(2) = === ppm as (O, - sample
MASS OF CARBON IN TANK
- “4 - e et -]
Cyoc(3) = Cvoc(z) X 4-996 X 107 = mg/1 (68°F, 760 mm Hg)
Mn voc(1) = CVOC(S) X VS = < mg Carbon in Tank

over
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. Pcv(g) T‘-))..g'__

TRAP ANALYSIS

Collection Vessel No. LU V-1l e 7.
Volume of Collection Vessel _4.¥2 liters - Vey

Po(2) —Z{7__Svm Hg

e - Taiss
PCV(]) /S mm Hg - Initial Vacuum p

mm Hg - Final Pressure ..~ W,.é,;,

24

MASS OF CARBON COLLECTED

-y & LTOF)
CVOC(q') Z (_),5 @, Ppm as C02

3.467 X 1077 X ch]

fittt /’ /'

A

4

Ma voc(2) * Cvoc(s) X [PCV(Z) * PCV(])] I: T(°F)¥ 460
3.467 X 10°% (4. 22

Mnyoc(e) © (79,5c0) x [() 25 Y745 E]

oz = &AC_mg

Mng = My + Mg,y
g = (E2E) + (290 )

Mn

T 249 mg Carbon

- mg Carbon/liter = ':"T =( 24y o L. 2

Sy (626 )

mg Carbon/DSCF = mg Carbon/liter X 28.32

f

[0

J

(‘//{,} o

( 76

+ 460)

"]




TCA SAMPLE ANALYTICAL SHEET

CLIENT (enTRAL Soya - Pé‘bcu. DATE TRAP ANALYSIS

PROJECT NO. Gp-pod " DATE TANK ANALYSIS_(//7/79

TEST NO. oS -f - Tueer 3 ANALYST %ﬁ;/ GH
TRAP NO. 44 TANK NO. (2

TANK INITIAL — TANK_FINAL

PB(]) 756 mm Hg Pa(2) /7 Z mm Hg

PT(]% _ 729 _ mmHg Pr(2) “£4 5 mm Hg - Post-Test Vacuum

nitial Vacuum P1(3) Q572 mm Hg - Final Pressure
(Pre-Test) T 7t ‘ of

SAMPLE VOLUME

_ [PB(Z) - PTLZ)] - I.‘PB(l) ) PT(L‘]

Vs [T+ 4607 X 0.299
(747 )-(44% ) - [t725¢ )-( 726 )
V. =
S (79 ) +a60 x 0.299
Vg = [t 95 sample volume - liters

TANK ANALYSTS

Sample BackfTlush Std. Std.Conc. | Cypc(y
Loop Area Attn. Area Attn. (ppm)} Samp% ‘ éonc .
ppm
) jos /7 q- 200 0.q /7 G=200 | 2113 5 0
T [
250 -
CVOC(l) 25¢C ppm as CO2 measured

o . [r3) * *s) ‘ C
voc(2) [PB(Z) - PT(Z)] 'lPBU) - PT“)J voc(1)

y [( 252 ) ' (777 )] X ( ;o )
(747 ) 44 g ] - [ 756 (729 ) a
Cvoc(2) = 225 O  ppm as CO, - sample

MASS OF CARBON IN TANK

Cvoc(2)

= -4 _ - o
Cyac(3) = Cvoc(z) X 4-996 X 10 12948 mg/1 (68°F, 760 mm Hg)
= = 2.3 s
M voc(1) CVOC(S) X Vg __L?__mg Carbon in Tank
[ over .

- I3 - . —
.7 ¥ . .
p— : 1
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TRAP ANALYSIS pew TRAY

Collection Vessel No. f{-.',‘ ‘/f-w/’ //"f
Volume of Collection Vessel 4, 72 Titers - VCV
Pg(g) _;Zji;IZ_:!“m Hg -

pCV(I) ZL[,‘v/ -~ mm Hg - Initial Vacuum

- oy T
Pcv(z) _S{.2  mmHg - Final Pressure

T= .7‘f¢7f;

MASS OF CARBON COLLECTED

" Lfei e
Cvoc(4) 744 C  ppm as co,

Mnyoc(z) = (7996 ) X [( 6o, Y 745 ﬂ

MH(Z) = D mg

MnT = Mn(” + M"(z)

AT 5
MnT (L) + (167 )
MnT = /91 mg Carbon

n

mg Carbon/liter = 'JnT =(90 ) - 1]

w  irgs)

mg Carbon/DSCF

mg Carbon/iiter X 28.32

Z a0

-Gl -y B A aE N am A W

3.467 x 1074 x ch]

"n voc(2) = “voc(a) X F’CV(z) ¥ PCV(I)] l: T(°FJ+ 450
3.467 X 1074 (4. <2

( 7¢ + 460)
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TCA SAMPLE ANALYTICAL SHEET

CLIENT C}ﬁvTPﬂL S%%JL EDC,. DATE TRAP ANALYSIS W

PROJECT NO. 42 -004 DATE TANK ANALYSIS i//?/ 77

TEST NO.  M7f5 - Tweer & ANALYST “oF / GH.

- TRAPNO. 20 TANKNO. 3

TANK INITIAL ™ TANK FINAL

PB(1) 756 mm Hg PR(2) Zj; mm Hg

Pr(y 228 Hg P1(2) 420 mm Hg - Post-Test Vacuum
}nitial Vacuum PT(B) 252 wm Hg - Final Pressure

(Pre-Test) T 7 , of

SAMPLE VOLUME

_ [Pei2) - P1(2) - Pe1y - P
(T + 460) X 0.299

. [( 747 )-(420. - [( 756 )-(723 )
S [( 74 )+460 x 0.299
¢ = L §2.9 sample volume - liters

-
w
1

<
3

TANK ANALYSIS

' - '.- ’- ",- '-

Sample Backflush Std. Std.Conc. | C
Loop Area Attn. Area Attn. (ppm) Sal‘%g%]gonc.
ppm
2 53¢ /% 1g200 | 2verr | g=60 | /0800 |26 /0
[ 7

s il
Cyoc(1) 2 LLIG ppm as €O, - measured

c i [PT(3) * PB(Q-I ‘
voC(2) [PB(Z) - PT(Z)] -[PB(” - Pmﬂ voc(1)
[(a52 ) : (74 7)) R0 )

C =
P w7 cvaan] - [0756 202 )

Cyoc(2) = 2051 G ppm as CO, - sample

MASS OF CARBON IN TANK 2523
Cvoc(3) = Cvoc(e) X 4-9%6 X 107 = 354449 mg/1 (68°F, 760 mm Hg)

= = ” - -T2 -
My voc(1) = Coc(s) X Vs = £L.4Z mg Carbon in Tank

over
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TRAP ANALYSIS

Collection Vessel No. Ig, ’[",,,{.7._" 20

Volume of Collection Vessel 5{-8} liters - VCV
pB(Z) '747 mm Hg _
PCV(]) (e mnm Hg - Initial Vacuum

Pevi2) 2« mm Hg - Final Pressure
T= 76°F

MASS OF CARBON COLLECTED

AT
5 400 ppm as (:02

| [3.467 X107 X vy |
M voc(2) = Cvoc(a) ¥ [PCV(z) * Pcv(l’] T(°F]+ 460 J4

c gLl nq 4, . 3.467 X 10" ( 1€ ) ‘J
Movaegey * CF 8 [0 E e TR

Mn(Z) = (%1 mg

Cvoc(a)

=
3
]}

T =My e

Mnp = (14 2)+ (1] )
Mnp = 2 5 mg Carbon
: . M o= (245 )y, = ¢
1 = = )7
mg Carbon/liter st EEEER

mg Carbon/DSCF

mg Carbon/liter X 28.32
3500

e POLLUTIAN COMTROL SCIENCE INC
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TCA SAMPLE ANALYTICAL SHEET

CLIENT  (gwTrAc Seys -Bpco  DATE TRAP ANALYSIS // 247&/77

PROJECT NO. 97 -0Ood ! DATE TANK ANALYSIS
[/ .
TEST NO.  pios 2 -pugeeel 2. (/) ANALYST bR/ G-/
=  TRAP NO. 2.0 TANK NO. 2

TANK INITIAL TANK FINAL
PB(1) 75/ mm Hg Pe(2) 247 __ mm Hg
PT(] 724 mm Hg PT(Z) lbY mn Hg - Post-Test Vacuum

}nitia] Vacuum PT(3) 252 mm Hg - Final Pressure . _1;1,,._&_

(Pre-Test) T 4 of Lote,

SAMPLE VOLUME

oo e Prz) - Psr) - Prayl
S (T + 460) X 0.299

_[(7‘f"7 ) - (164 ) - [(?251 y-( 724

v
: (249 )+a60] x 0.299
Ve = 3.4¢2. sample volume - liters
TANK ANALYSIS aa,@.ic. LA :
Sample Backflush Std. Std.Conc. | C
Loop Area Attn. Area Attn. (ppm) Sar%%?é]&onc.
ppm
CVOC(]) ppm as (:02 - measured
c _ [Priay * PB(@)? ‘ C
( ) + A )
Cvoc(2) = [ . ] X )
K )-( ] - [ )-( )
Cvoc(2) = ppm as CO, - sample

MASS OF CARBON IN TANK .
Cyoc(3) = Svoc(z) ¥ 4-996 X107 = mg/1 (68°F, 760 mm Hg)

My voc(1) = Cyoc(z) X Vs °

mg Carbon in Tank

over
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TRAP_ANALYSIS

Collection Vessel No. gif 4! ',’_,.,,_/_n A )

. ' Nr., 3 -
Yolume o'f Collection Vessel [/ 720D liters VCV
pB(z) ;7! Y _?-mm Hg ".’?
PCV(]) it . mm Hg - Initial Vacuum ]
PCV(Z) RO2- mm Hg - Final Pressure

MASS OF CARBON COLLECTED

) S g,
CVOC(4) o “1d r’éz. ppm as €0,

3.467 X 107

4

M voc(2) © Cvoc(a) ¥ [Pcv(Z) * pcvu)] [ T(°FJ+ 460 |
3.467 X 107 (1 oo )

Mn yoc(z) = (19%9¢ ) x [( 402 )+ 742 E‘
M2y 9477 mg

MnT = Mn(]) + Mn(Z)

Mng = (PL) 4 (41T

MnT = mg Carbon

. mg Carbon/liter = 'C"T = ) =

3V ( 3. ’fg'_z)

mg Carbon/DSCF

mg Carbon/liter X 28.32

X ch]

(

75

+ 460)

1
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TCA SAMPLE ANALYTICAL SHEET

Cg/ll???{_ -5;,4 "P)Ebco.

CLIENT DATE TRAP ANALYSIS
PROJECT NO. §2-004 DATE TANK ANALYSIS ; /, -
TEST NO. /S 2 - Twor3S ANALYST

W TRAP NO. 49 TANK NO. 22z
TANK INITIAL - TANK FINAL

PB(]) 75l _ mm Hg

P 724 mm Hg
(1initia1 Vacuum
(Pre-Test)

SAMPLE VOLUME

_[Pe(z) - Pre2)l

Jrat

LF o [

Pg(2) _Z4/ mm Hg

Pr(g) A2 7 mm Hg - Post-Test Vacuum
P1(3) _2.5¢2 wm Hg - Final Pressure

o) -

T

zf-r/ °F

. g ; ¢ . . o

S (T + 460} X 0.2
N ARAR RN 11)]-[(“’&-»)-(724- )]
S [( 74 )+a60 x 0.209 ‘
Ve = [.2.09 sample volume - liters
TANK]ANALYSIS - - — -
Sample Backflush Std. td.Conc.
Logp Areau Attn. Area Attn (ppm) Sa¥8Eé]eonc.
ppm
) TV ? ‘40 2/ /;;'-.QU 4> 2
CVOC(]) 2105 ppm as CO2 - measured
c . [Pria) * Poz) c
voc(2) [PB(Z) _ PT(ZH —[PB(]) - PT(]H voc{1)
o . Ra;o ) + (7247 ﬂ X (20 )
voc(2) = -
[(74‘7)—(33:1 )] - h 756 )72y ﬂ
CVOC(Z) = 1020 ppm as CO2 - sample

MASS OF CARBON IN TANK

Cvoc(s) ©

Cvac(2

M voc(1) = Cvoc(a) X

) X 4.996 X 10

-4

. O

5.4

over

= Jfﬁzéégé? mg/1 (68°F, 760 mm Hg)
= =572 mg Carbon in Tank
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TRAP ANALYSIS

Collection Vessel No. _ /3 -;",M/, 14-cf
Volume of Collection Vessel 4.¢/2 liters - Vey
Pa(py 217 mm Hg
Pey() 145~ mm Hg - Initial Vacuum
Pcv(z) L mm Hg - Final Pressure

T= 76°

MASS OF CARBON COLLECTED

Cyoc(a) L0  ppm as €O,
3.467 X 1074 X vgy |
"a voc(2) = Cvoc(a) ¥ [PCV(Z) * PCV(])J T(°F)+ 460 ]

3.467 X 107 (.92 Lj'

Mnyog(z) = (17900 ) X [( LI4 w745 j (7L +460)

Mn(2) = _LILJ_-l_ mg

MnT = Mn“) + Mn(z)

e e

@) .
Mnp = ====3) + (4] 7 7)

-y

Mny = 5% <5 mg Carbon

~mg Carbon/liter = MnT = (6.3 ) ¢ 44.1

Vey (1207 )

mg Carbon/DSCF = mg Carbon/liter X 28.32

(270

1]

-
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TCA SAMPLE ANALYTICAL SHEET

DATE TRAP ANALYSIS_/ /.2 i / A

CLIENT Centnac 52?4-?%:2@,,
PROJECT NO. G2 -pod

DATE TANK ANALYSIS ; /,2/77
TEST NO. PUS 2 = dwust 4/ ANALYST LR /,_,/-1
TRAP NO. _/ / TANK NO. /2-
TANK INITIAL TANK FINAL
PB(_'E) 750 mm Hg Pg(2) 747 mm Hg
P 229 m Hg P1(2) tg#j mm Hg - Post-Test Vacuum
}nitia] Vacuum PT(J) l'? mm Hg - Final Pressure
(Pre-Test) I iﬁz of
SAMPLE VOLUME
o Pee) = Pre] - Peey - P
S (T + 460) X 0.299
7T -ty - [C 756 ) - (727 )
> [( 74 ) +a60] x 0.299
VS = 724  sample volume - liters
TANK ANALYSIS - i
Sample Backflush Std. td.Conc. V
Loop Area Attn. Area Attn. (ppm) Samg?é]&onc.
ppm

3 |22/ |a-20 |29/ 5}10 2013 120l
VOC(]) ¢t~ ppm as co, - measured

Cvoc(2) * [PT(B) *rog) X Cyoc(1)

VL) P2y - Pree) 7| T Pr(n)

( 252 + ( 747 )
“voc(2) ~ [ ) ] LR
fe7am -1 ] - (756729 )
Cvoe (2) © ga4 L ppm as CQ, - sample

MASS OF CARBON IN TANK

= -4y .
Cyoc(3) = Cvoc(z) X 4-996 X 107" = £,/ (0  mg/1 (68°F, 760 am Hg)
= - N :
M2 voc(1) = Cvoc(3) X Vs 7.098 mg Carbon in Tank

over




TRAP ANALYSIS

Collection Vessel No. L Y // C vV

Volume of Collection Vessel Titers - Vi J e O
| Pa(2) — =t mm Hg it o
. PCVU) _7z<  mm Hg - Initial Vacuum 7 3(/
‘ Pcv(z) _«/2  mmHg - Final Pressure 73

e 2408

MASS OF CARBON COLLECTED

. A

CVUC(Q) 24)9] ppm as CO2 e
: ey RS -4

3.467 X 107" X ch]
Ma voc(2) = Cvoc(a) * [Pcv(z) ¥ Pcvu)J T(°FJ+ 460 J4

. I 3.467 X 107" (/~me> )
tnvey < 18 % [C720 0 33 T
Voc(2) 19y 617 73 ( { + 460)

M = 11.2C3 mg t 0.7¢y = 2).9]
n(2) v T g m}

‘-

I‘~‘lnT = Mn(]) + Mn(Z)

Mo = (Zcgdy) + (219

Mnp = 2900 mg Carbon

mg Carbon/liter = Mip = (2990 ) -« (.77
| sV Cr2297)

mg Carbon/DSCF

mg Carbon/liter X 28.32

. o
= =

—_




- e

r

TCA SAMPLE ANALYTICAL SHEET

CLIENT Certrar Saiq Bvee
PROJECT NO. Gz-004
TEST NO.  ZIy/.D. 2 lowmien)

TANK INITIAL

PR(1) 75/ mm Hg

PT(-Ii 720

DATE TRAP ANALYSIS
DATE TANK ANALYSIS .r/r 7 /7“‘1

ANALYST

« TRAP NO. _ #f  TANKNO. 63
: TANK_FINAL
Pe(2) 747 mm Hg

mm Hg
nitial Vacuum

Pr(z) Q[ mm Hg - Post-Test Vacuu
Pr(s) 293 __

mm Hg - Final Pressure

(Pre-Test) oF

SAMPLE VOLUME
e - Prie) - Feqy - P

S (T + 460) X 0.299 '

(247 )y-(axc) - [ 7251 )-(72% )
Vg =
[( 74 )+a60 x 0.299

Ve = 3.2 & 3 sample volume - liters
TANK ANALYSIS
Sample Backfiush Std. Std.Conc. | C

Loop Area Attn. Area Attn. (ppm) Sar‘{]g?paonc.

ppm
4 e - Fdet | | 0D | s
>3 ixs/x t .20 | 160/3 dotap | 213 7.3

c 2O SJCO - measured 4

voc(1) dYee ppmoa 2

C . [Pr5) * Pae) X Gy

voc(2) [PB(Z) ~ PT(Zﬂ -[PB(l) - T(]ﬂ voc(1)

A 47 e =
[( 252 s (747 ) 00 )

Cyoc(2) =[

CVOC(Z) - Moppm as CO2 - sampie

MASS OF CARBON IN TANK

Cyoc(3) = Cvoc(2)
Mo voc(1) = Cvoc(3) *

X 4.996 X 107

4.-.

|2

over

mg/1 (68°F, 760 mm Hg)

s = 4. 24 Q!g mg Carbon in Tank

(7117 )-( 20| )] - [( 7571y 7,;16)]
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TRAP ANALYSIS

Collection Vessel No. 4 3 'TLAJ?A‘%'&‘
Volume of Collection Vessel | 0o O liters - V
B(g).;:lft:t___.mm Hg

CV(] ) mm Hg - Initial Vacuum

CV(Z) 396 mm Hg - Final Pressure

T-74°F

cv

MASS OF CARBON COLLECTED
CVOC(4) ] A D ppm as CO2

3.467 x 1074

X VCV]

M voc(2) = Cvoc(s) X [PCV(Z) * Pcvu)J [ T(°F)+ 460

]

(irce

Mnvoc(z) = ( 222 )X [(?;cm 793

( 74

Mn(z) = Cz.,_‘)g'c-\ mg

Mnp = Hngqy + Mngy)

= (4398) + (¢-530)

Mnp. = 4.9 mg Carbon
T 1,51
. - MnT = — - -
mg Carbon/liter = = [ ST
sV

n

mg Carbon/liter X 28.32

= 42T
d7.7

mg Carbon/DSCF

:l 3.467 x 1072

+ 460)

)]'
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TCA SAMPLE ANALYTICAL SHEET

CLIENT  Cowmac Sous - Peves.

PROJECT No. 92 -00¥

TEST NO. 2JV.D- 3

TRAP NO.

TANK INITIAL
PR(y) 7>  mm Hg

PT(] 705 mm Hg
lnitial Vacuum
(Pre-Test)

DATE TRAP ANALYSIS

DATE TANK ANALYSIS_; /7 /75

cH/pA

ANALYST
z9 TANK NO. &/
TANK FINAL

Pe(z) 1L 7 mm Hg

PT(2) 397 mm Hg - Post-Test Vacuum

Pr(z) 249 __ mwm Hg - Final Pressure

T _2 °F

SAMPLE VOLUME
v = [Pa(z) - Pread - [%3(1) - Pr)

s T+ 460] % 0,299
) ey -3 7 0 - (756 Y-t 70 )

S [« 7¢f ) +aed x 0.209
Vg = . £9%  sample volume - Titers
TANK]ANALYSIS - 7 SEIC c
Sample Backflus td. .Conc. v

Loop Area Attn. Area Attn. (ppm) Samg?é]eonc.

ppm

> 2%/ la=00 | 193/ Ly-1o0 12115 12020
CVOC(l) 2020  ppm as C02 - measured

c [yt Pl X Cyon(y

V0c(2) ~ Pa(2) - Pre2) [Paen) = Pr0n) (1)

[(249 ) v (797 )]

Cvoc(2) =[

Cvoc(z) = 6EH0D
MASS OF CARBON IN TANK

Cvoc(3) = “voc(2)

Ma voc(1) = Cvoc(z) * Y

S

4

X 4,996 X 107" = 2=z
=. (g#f- =

(p. 20

ppm as CO2 - sample

2.%57

over

mg/1 (68°F, 760 mm Hg)

mg Carbon in Tank

(747377 - [( 75¢)-( 209 )

X (02,0 )
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TRAP ANALYSIS

~mg Carbon/liter = ’ch =(i.5

Collection Vessel No. 9; ’T,q,f.//.‘ g

Volume of Collection Vessel | Do 'Titers - ¥

cv
3(2) 44 mm Hg
CV(]) 2 mm Hg - Initial Vacuum
cv(z) _ZL:’_n'm Hg - Final Pressure
T= 74 L

MASS OF CARBON COLLECTED

3.467 X 1072

"n voc(2) = Cvoc(s) X FCV(Z) * Pcva [ T(°F)+ 460

X ch]

Mnyoe(z) = (5722 ) X [(H’C'L J+( 7142 ]
n(2) 4 2.0 mg

MnT = Mn(]) + Mn( 2)

(tf—x‘/é) + {(H.22()

MnT

Mn.- (. 52 mg Carbon

SV

0]

mg Carbon/DSCF = mg Carbon/liter X 28.32

-

= 15 [

3.467 X 107 (1o ) :l
74+ 460)

POLLUTION CONTRO SCIENCE INC
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TCA SAMPLE ANALYTICAL SHEET

- o -
CenTeae Joug ~Peo, DATE TRAP ANALYSIS J / /7 7

CLIENT
PROJECT NO. §2.—00¢ DATE TANK ANALYSIS_ ¢ /= /-1 ¢
TEST NO. 4. D -4 ANALYST 0L [ ot
TRAP NO. _ 77 TANK NO. _/0
TANK INITIAL TANK FINAL
PR(1) 250 mm Hg Pg(2) 77/ mm Hg
Py 729 mm Hg pT(Z) | 7O mm Hg - Post-Test Vacuum
(]im’tial Vacuum Pr(- 252 mm Hg - Final Pressure
T(3) —=2=_
(Pre-Test) 20 of '
9
SAMPLE VOLUME
o [Py = Pred - Pagy - e
S (T + 460) X 0.299
V_[(7Ll7)-(r70 ) - 75t V-ty29 )]
S [ 79 ) +a60] x o0.209
Ve = 3.4¥5 sample volume - liters
TANK ANALYSIS - T -
Sample Backflush td. td.Conc. Y
Loop Area Attn. Area Attn. {ppm) Samg?é] EOnc .
: ppm
> 1 71./2 412D 104/ g Jap 217 LG~ 2
CVOC(]) [4272  ppm as CO?_ - measured
¢ y {%T(3) - PB(ZQ p X Cyoc(1)
voc(2) [pB(Z) - 1(2) TPy - 101)
>0} + 74

Cvoc(2) =[

Cvoc(z) = —£274() ppm as CO, - sample

MASS OF CARBON IN TANK

Cvoc(3) = Cvoc(2)
My voc(1) = Cvoc(z) * Vs

L7

over

(7%7)4:7C>)]- h756)4727 ﬂ

X 4.996 X 107% = y==f mg/1 (68°F, 760 mm Hg)

= % -_ mg Carbon in Tank
60|

DALLLITIOAM OCOMIDAL CRIEMAT 1NN
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TRAP ANALYSIS

- _
Coliection Vessel No. p T/\.ﬂ.-? 4 /
Volume of Collection Vessel _/ (o jters - VCV

8(2) 7 mm Hg

of 2
CV(1) _7.3%  mmHg - Initial Vacuum

CV(Z) & mm Hg - Final Pressure

F

MASS OF CARBON COLLECTED

CVOC(4) 15 an a# ppm as C02

3.467 X 'IU

X ch‘l

M

anoc(2)=(;5‘sﬁ%)x [(é.él #( 738

Mﬁ(z) = 4.z mg

MnT = Mn“) + Mn(

2)

= {—ﬂef‘::—‘f- Y
M { el )+ (1933 )
Mn.r = 20.34 mg Carbon
: - MnT = ( = _) = R
mg Carbon/liter = - = 5.907
Vey (2.4y45) -

mg Carbon/DSCF = mg Carbon/liter X 28.32

= ]‘ ',Z

n VOC(2) ~ Cvoc(a) X [PCV(Z) cvm [ T{°F}+ 460

J

I

(

3.467 X 107} (/o0 O ):l

75+ 460)

POLINTINN CONTROL SPIENCE INF
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TCA SAMPLE ANALYTICAL SHEET

CLIENT CenTRAL Sowa "o,  DATE TRAP ANALYSIS / 19/77

—

-

= 3 W

PROJECT NO._ §2-004 DATE TANK ANALYSIS_///7/79
TEST NO. (pgLEB — 2 ANALYST 'Sfig-//éaﬁz
TRAP NO. 2.1 TANK NO. _ /¢ /
" TANK INITIAL TANK FINAL
Pp(1) _2C0  wm Hg - P(2) 7+ 7 mm Hg
PT) ¢70  mm Hg PT(2) {72 mm Hg - Post-Test Vacuum
initia] Vacuum PT(3) 25 ) mm Hg - Final Pressure
(PT‘E-TGSt) T 3L OF
SAMPLE VOLUME
- Pei2) - Pr2) - [PB(U - Pronyl
S {T + 460) X 0.299
S O AR e S ] - [(760 - (670 )]
> [ 74 )+ x 0.299
Ve = [ 34  sample volume - liters
TANK1ANALYSIS . e c
Sample Backflus Std. td.Conc.
Loop Area Attn. Area Attn. (ppm) Sar\{mg?éleonc.
ppm
5 33/5 17 laria s 325 VAU /2 i 35| 209 /i
Cvoc(1) /! ppm as C0, - measured
. E’T(;%* s z) K et
(2571 797 .
Cyoc(2) © X{ i7..°)
(2) , _
[(797 (712 )] - [t 7601 ¢70)

Cvog(z) = 5 ppm as CO, - sample

MASS OF CARBON IN TANK .
Cooc(3) © Cvoc(z) X 4996 K 1070 = 0,022 mg/1 (68°F, 760 am Hg)

Ma voc(1) = Svoces) X Vs

= {.D3¢ mg Carbon in Tank

over

. | POLLNTION CONTRO! STIENCE JNC
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- mg Carbon/liter = MnT = (0.35

TRAP_ANALYSIS

Collection Vessel No. ﬁ’ ‘ T;‘*’f o

Volume of Collection Vessel ' Soi) liters - VCV

.
PB(2) Sy ) mm Hg .

Pey(1) L 22 mm Hg - Initial Vacuum
pcv(z) 4 ¢>  mmHg - Final Pressure

MASS OF CARBON COLLECTED
277

[3.467 x 1074 x ch]
M voc(2) = Cvoc(a) X [Pcv(z) * Pcvm] T{SF)* 460 |

'4 [EN.EE "y
- - 3.467 X 107% (Lo )
Myocz) T (217 X [ 950w T3E _l\{ ( 7F  + a50) ]

Mgz) = L3R5 mag

Mn

i

1= Mgy i)

[ :};'f:
Mny = (0.034) + (E&=2D)
Mns = A0 5% mg Carbon

5
Veu (1524 )

mg Carbon/DSCF = mg Carbon/liter X 28.32

btz

POLLUTION CONTROL SCIENCE, INC
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CLIENT

TCA SAMPLE ANALYTICAL SHEET

C;N TZAL-SU\; 4 - Pbea.

DATE TRAP ANALYSIS /A’f/ 77

PROJECT NO. 42—004 ! DATE TANK ANALYSIS ///7/77
e [
TEST M0.  (omee 3 ANALYST N S iA
TRAP NO. 27 TANK NO. 5~ ’
TANK_INITIAL TANK_FINAL |
PB(]) ]é 9 mm Hg PB(2) 74 7 mm Hg
PT(; 7144 mm Hg PT(Z) L ?V mm Hg - Post-Test Vacuum
im‘tial Vacuum PT(B) 2% 2~ mm Hg - Final Pressure
(Pre~Test)

SAMPLE VOLUME

1% °F

N 103 el (3 M Ps1) - Pr]

5 [T+ 460) X 0.299

V_B?%?)-(W&@ﬂ- (760 )-(70F )]

> [( 7: )+as0] x 0.299

VS = 1.6b17 sample volume - liters

TANK_TANALYSIS ; — -
Sample Backfiush Std. Std.Conc.

Loop Area Attn Area Attn. {ppm) Sar\!lg?éleonc.
' , ppm
ST lust Jv 192375 | Bof/e | 4-37€ s [

CVOC(l) [ ppm as f:.‘.o2 - measured
¢ i [Pris) * Pace) .
257 747
_ [exsan ( 797 ) oy

Cvoc(2) [

Cyoc(2) = 395 ppm as CO, - sample

MASS OF CARBON IN TANK

Cvoc(3) = Svoc(z)
Mo voc(1) = Cvoc(s) ¥ Vs

over

(747 )-( 43%)] - [(7¢0)-(714 )

X 4.996 X 1074 = ©2.1777  mg/1 (68°F, 760 mm Hg)
= 0. 325 mg Carbon in Tank
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TRAP_ANALYSIS

\ ’/ - o )7
Collection Vessel No. ‘5{ _1 /- ’,V
Volume of Col]ectwn Vessel 0885 liters - V
B(z) L gam g
CV(]) =623 993 MM Hg - Initial Vacuum
pCV(Z) 2% 9 mm Hg - Final Pressure

cv

MASS OF CARBON COLLECTED

-0 q

3.467 X 1074 x ch]
Mo voc(2) = Cvoc(a) X [Pcv(z) * Pcvu)J T(°FJ+ 460

_4 - R o
Nl i e 3.467 X ]0 (f G
Mnyoe(z) = (6% )& [( AT e T2 EIL C 77+ a50)

= -y Gt
MH(Z) O =8 mg

MnT = Mn(” + Mn(z)

Mn

. (,{,.L..% 75-,/) + (<. ,‘g_gcf.)

=¢. 709 mg Carbon

~mg Carbon/liter = My = (9207 ) - 2]

Vey CledT]

mg Carbon/DSCF = mg Carbon/liter X 28.32

= 2,00

g
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CLIENT

CwmAc Soua oo

TCA SAMPLE ANALYTICAL SHEET

DATE TRAP ANALYSIS

PROJECT NO. Jz-ond

DATE TANK ANALYSIS 4 /17 /74

TEST NO.

TANK INITIAL

PB(1) 20 mm Hg

Ty 73‘/ mm H Pr(2) 562 mm Hg - Post-Test Vacuum
initia] Vacuum PT(3) L 50 . mm Hg - Final Pressure
(Pre-Test) T

SAMPLE VOLUME

PR/ YN

BRYER 2. ANALYST
TRAP NO. 5/ TANK NO. /£
TANK FINAL

Pg(2) 74 7 mm Hg

T 1% °F

_Peg) ~Pr) - E’sm - Prany]

Vs (T + 460) X 0.299
Loy s e ) - (ke ) -7 )
3 [( 74 )+4s60 x 0.209
Vo = 0.9 90 sample volume - liters
TANK]ANALYSIS
Sample Backflush Std. Std.Conc. | C
Loop Attn. Area Attn (ppm) Sar‘ﬁﬁ%l eonc .
ppm
CVOC('I') 277 Ppm as CO2 - measured
c [P ) Y C
voc(2) [PB(Z) A PT(Zﬂ -[PB(]) m PT(]ﬂ voc(1)
(250 ) + (744 7 ) '
= [ J {727 )

Svoc(2) [

Cyoc(z) = 4920  ppm as CO, - sample

MASS OF CARBON IN TANK

Cvoc(3) = Cvoc(2)
My voc(1) = Cvoc(z) X Vs

X 4.996 X107 = 2. 45¢ mg/1 (68°F, 760 mm Hg)

= 9. 97 & mg Carbon in Tank

over

(747 ) (563 - [( 760734 )

DALLUTIAM AAMTOAL COERMAT  jrin
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TRAP ANALYSIS

Collection Vessel No. 2. [ .ea

— w; /-' }
At e

/

Volume of ij]ection Vessel 4 pO(O Tliters - Vi,
PB(Z) 744 mm Hg

Pevin)

4N mn Hg - Initial Vacuum

PCV(Z) i il mm Hg - Final Pressure
T=79°F .

—_

MASS OF CARBON COLLECTED

CVDC(4) | 977 ppm as CO2

M

M

n VOC(2)

nyvoc(2)

|:3.467 X 107 X vgy |

* Lyoc(a) * [Pcv(z) + Pcv(nJ T(°F)+ 460 ]

1o ) Son Rt7 X107 (e )]
= (T X [( SR EERA ﬂ ( 7<% + 460)

Mn(2)= [ 45+ mg

Mn_ =

Mn
Mn]— = RN

mg Carbon/liter =

mg Carbon/DSCF

( 2

I

-

I Mn(]) + Mn(z)

H2E) & (1454 )

4 7% mg Carbon

MnT =(“_?-“?f7ﬂ) = v, 9
st {0990 )
!

mg Carbon/liter X 28.32
=l

PRTHTION CONTRAE SCIENRE (Me
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TCA SAMPLE ANALYTICAL SHEET

CLIENT Conma Soun - Pevc. DATE TRAP ANALYSIS_, [s /79
1 ) ‘
PROJECT NO. §2-004 DATE TANK ANALYSIS ; /17 / 74
TEST NO. @ Degor 3 ANALYST DR /54
TRAP NO. 3% TANK NO. /.
TANK INITIAL TANK FINAL
Pg(y) _ &0 mm Hg PR(2) 797 mm Hg
p ( 7% mm Hg PT(Z) 2 !._{ mm Hg - Post-Test Vacuum
{nTEial Vacuum PT(3) 2.5 () mm Hg - Final Pressure A
(Pre-Test) T ‘7"{ °oF

SAMPLE VOLUME

_[Pee2y - Pre) - EJBH) - Pyl

Vs T+ 460) X 0.299

L7 - s ) - [ 760 - (735 )]
S [( 74 ) +as0] x 0.299

Vg = 2,547 sample volume - liters

TANK ANALYSIS

-

Sample Backflush Std. Std.Conc. | Cyp )
Loop Area Attn. Area Attn. (ppm) Samp% eonc.
, ppm
g 20/% e g50 | pa’s 42150 L0 J oy
== Ljap e

—

‘J!!' “‘...’ ‘..'
L , -

-~

\
Fa

=
CVOC(l) [2 ¢l ppm as CO, - measured

c i [Pr(s) * "B(g)] e
voCc(2) [PB(Z) - PT(Z)] -[PB(]) - PT('I!] Voc(1}

[(.’25'@ ). + (747 )J
(7470215 )] - [t 707257
Cyoc(z) = _20F _ ppmas €O, - sample

" MASS OF CARBON IN TANK .
- 4 o i
Cyoc(3) = Cyoc(z) X 4-996 X 107" = 0. 15 = wmg/1 (68°F, 760 mm Hg)

Mo voc(1) = Cvoc(s) X Vs T 0. 387 mg Carbon in Tank

X (rael )

Cvoc(2) *[

over
. POLLYUTION CONTROI SCIENCE INC
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TRAP ANALYSIS

Collection Vessel No. _-L- (> 7,».'_-/ 37 NAT2!
 Volume of Collection Vessel [ (0 liters - Vi, 445
8(2) _;Ll_;L____mm Hg VAT
CV(]) 7=Jmm Hg - Initial Vacuum YD
CV(Z) ( { mm Hg - Final Pressure 7—ff>13

. f' o

MASS OF CARBON COLLECTED

- 7";-1: AN
Cvoc(s) —L5 7 ppm as €O, __élﬁﬁjp,}v

LVE evi 1
3.467 X 1077 X ch]
"n voc(2) © Cvoc(a) * [Pcv(z) cvn)] T(°F)+ 460 o
T g0 240 3.467 X 107" (.07 )
Mn voc(2) = (7 257 )X B ot 7 1o ] 70+ 460)
Mn(2) = ngg 2 Tﬁ =~ 06 7,,,}70-,-m_

MnT = Mn(]) + Mn(z)

Mn (AF727) + (i vuq )

MnT = 145k mg Carbon

mg Carbon/liter = nT_ = (456 ) = 5 & o
Ve, (2579

mg Carbon/DSCF = mg Carbon/liter X 28.32
1G.o| %

)




TCA SAMPLE ANALYTICAL SHEET

CLIENT [ codhval Sy DATE TRAP ANALYSIS
PROJECT NO.__ {2 (¢ ¢f’ DATE TANK ANALYSIS /2, /- =
TEST WNO. Dryer  UVeyd 5 ANALYST HL /5 H
TRAP NO. _ 3¢5 TANK NO. /7
TANK_INITIAL TANK FINAL
Pa(1) 2.7 mm Hg Pg(2) 77 mm Hg
PT(q 74 mmoHg Pr(2) ?)37 mm Hg - Post-Test Vacuum
?nitia] Vacuum PT(3) 24 mm Hg - Final Pressure
(Pre-Test) é o
T 2& °F

SAMPLE VOLUME

-—7”1./2//’ _S‘dnyzg ,/{55#

_[Pez) = Prea)l - [PB(I) - Pr
3 (T + 460) X 0.299

(792 y-(4939 - (797 )y-(743 )

. [(7¢ ) +a60] x o0.299
s /,‘7(.-’9 sample volume - liters

-
1l

TANK ANALYSIS

Sampie Backftush S5td. Std.Conc. | Cyor(y
Loop Area Attn. Area Attn. {ppm) Samg% ' eonc .
: ppm
> - 42500 500 | 2 et 16
CVOC(I) ppm as C02 - measured

iy PB(@)]

“voc(2) * [Pe@) - P1e2) [Pey = Pr1) X Cyoc(r)

[( ) + { ):|
voc(2) f Y ST . ]
CVOC(Z) s _ppmas C02 - sampie

MASS OF CARBON IN TANK
X 4.996 X 10°*

Cvoc(3) = Cvoc(2) mg/1 (68°F, 760 mm Hg)

"y voc(1) = Cvoca) * Vs © mg Carbon in Tank

over

POLLUTION CONTROL SCIENCE, INC,




TRAP_ ANALYSIS

Collection Vessel No. (:g

Volume of Collection Vessel [.OQQ liters - VCV

H
PCV(]) 72S _ m Hg - Initial Vacuum
Pev2) 29% mm Hg - Final Pressure

T2 76°F

MASS OF CARBON COLLECTED

CVOC(d) J“/,"[ ppm as CO2
3.467 X 107 x ch]

" voc(2) = Cvoca) * [pcv(z) * Pcva [ T°F)+ 460 4
3.467 X 107" (000 ) :]
M voc(2) - (200 )« [( 29¢ W72 F ﬂ ( 7¢( + 460)

M = (/23 mg

Mn_ = Mn(1) + Mn(z)

Mg = (ODC )+ (0.132)

Mn, = 0.1%23  mg carbon

mg Carbon/liter = M1 = | 0.133 ) . 6.07
Vey (c.560C )

mg Carbon/DSCF

mg Carbon/liter X 28.32

(a.‘/q

POLLUTION CONTROL SCIENCE, INC.




TCA SAMPLE ANALYTICAL SHEET

Sdm & Z';'zéﬂ ‘7 %DC.; pﬁw[

CLIENT Cenhioi Se-. LL /ccfu_) DATE TRAP ANALYSIS //A /" v
PROJECT NO._ 9 2-cc Y DATE TANK ANALYSIS ; /3y // 7
TEST NO. e i ey Vst ¢ ANALYST LA _Ff
TRAP NO. |5 TANK NO. |
TANK INITIAL TANK FINAL
“Pg(y) 247 mn Hg Pe(z) 2% __ 44 mm Hg
Preyy 29 %  mm Hg PT(2) b mm Hg ~ Post-Test Vacuum
lnitia] Vacuum PT(3) 243 mmHg - Final Pressure
(Pre~Test) (. o
T F
SAMPLE VOLUME -,
0 = a2y - Pria)l - I?B(l) - Pr(i)]
S T+ 460 X 0.299
(74 y-(e5/ 3 - [(#7 H-(7¢2 )
VS =
[( 26 y+a60 x 0.299
Ve = 0.Z0  sample volume - liters
TANK ANALYSIS 3 3
Sample Backflush Std. Std.Cenc. VO
Loop Area Attn. Area Attn. {ppm) Samp%’().onc.
ppm
s s g: 500 < 500 | 204 29
‘ 7 va
i | CVOC(]) A ppm as C02 - measured
3
,2 1
5! C - Prcs) * *agz) - X Cyge
g, voc(z) [Ps2) - Prea) Ps) - Pro voe(w)
3
|
: I ) £ )] . )
' Cyoc(2) ~ ]
K )-( ) -k )( )
,?}j Cyoc(2) = —elde ppm as €O, - sample

MASS OF CARBON IN TANK
= i\)b N °

Cyoc(3) = Cyoc(z) ¥ 4996 X 107" = WD mg/1 (68°F, 760 mm Hg)

Ve = . MDL

-4

e

mg Carbon in Tank

My voc(1) = Cvoc(3) X

—— over

POLLUTION CONTROL SCIENCE, IN(




TCA SAMPLE ANALYTICAL SHEET

:i}wydg'zzé;m A% r%bﬂ, Piwnﬁiuff

CLIENT  (enTBAL Soyq - ReEDeo.  DATE TRAP ANALYSIS_ / 0y /‘7 y
[4
PROJECT NO. §2-004 DATE TANK ANALYSIS /3, /77
TEST NO. _Coolge  |Jewi ¢ ANALYST AR
T [4
TRAP NO. = TANK NO. (a
TANK INITIAL TANK FINAL
PB(1) 74 mm Hg Pg(2) 24 ¢  mm Hg
Py 74_; — P1(2) ‘a-L.:>' mm Hg - Post-Test Vacuum
' initia1 Vacuum PT(3) 244 mm Hg - Final Pressure

(Pre-Test) I 9 (~ o

SAMPLE VOLUME

_— I/

o2 Py = Pre) = Pagn) - Pral
S {T + 460) X 0.299

[(7e2 =237 ) - [ 797 y- (244 )
[( 7& ) +a60 x 0.299
VS = 170 sample volume - liters
TANK1ANALYSIS _
Sample Backflush Std. Std.Conc. | Cyq
Loop Area Attn. Area Attn. (ppm) Samp%] ().onc .
_ ppm
& aln) g 500 g 0O 2ty ML
' J
CVOC(1I) —"—_ppm as C0, - measured
. i [PT(3) ¥ ’_’B(z)-l K Oy,
Cyoc(2) =
K )~( ] - [ )- )]
Cvoc(z) = = 7 ppm as CO, - sample
MASS OF CARBON IN TANK

X 4.996 X 10°% = ——— mg/1 (68°F, 760 mm Hg)

Cyoc(3) = “voc(2)

_ I .
Mo voc(1) * Cvoc(3) X Vg = __—— mg Carbon in Tank

over

POLLUTION CONTROL SCIENCE, INC.




TCA SAMPLE ANALYTICAL SHEET

_S'amzf(f" -rf”a.é’pw A] @’0(, V E13ev oL, 4
CLIENT  Centve) Sevq-fidcr DATE TRAP ANALYSIS

PROJECT NO. ¢ 4 - (- 4 DATE TANK ANALYSIS ¢ /=y /39
TESTNO.  Coclew  Vepb 5 ANALYST s
TRAP NO. 1 ™% TANK NO. 2. )

TANK INITIAL TANK FINAL

Pp(1) 717 mm Hg Pp(2) 24/ % mm Hg

Pr(; 7449 Hg PT(2) 2 &7 mm Hg - Post-Test Vacuum
initial Vacuum PT(3) 20O  mm Hg - Final Pressure
(Pre-Test) T 7{5  °F

SAMPLE VOLUME

.T#ZQf?,ﬁﬂvﬁféz A;?/

2 P = Pre) - Py - P

S (T + 460} X 0.299

V vt -ceed - [tvey -y )]
> [( 76 )y +as0] x o0.299

VS = .%70 sample volume - liters

TANK ANALYSIS

Sample Backflush Std. Std.Conc. | Cyoc(y
Loop Area Attn. Area Attn. (ppm) Samp% ' eonc .
ppm
s 30.¢ G500 v/ LG g od 7

CVOC(1) QS ppm as CO, - measured

5 _ [Pr3) * '_’8(2)1 Y C
voc(2) [PB(Z) ] PT(Z)J TP - 0] voc(1)

CLO ‘/?
o [ 2o ) ! ( HE ) P
voc(2) —
[(7vy ¢ 25 ) - {297 -t 24 )
CVOC(Z) = 70 ppm as €0, - sample
MASS OF CARBON IN TANK
Cyoc(3) = Svoc(z) ¥ 4-996 X 1078 = @.0i mg/1 (68°F, 760 mm Hg)
Mn voc(1) = CVOC(B) X VS = 0.29% mg Carbon in Tank

over

POLLUTION CONTROL SCIENCE, INC.
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TRAP ANALYSIS ’#3

i
i/. Collection Vessel No. s

Volume of Collection Vessel /.000 liters - V

Pa(2) 22 ___ mmHg
725  mn Hg - Initial Vacuum

P
cv(1) ——?/—
z9 mm Hg - Final Pressure .

Pev(2)
7? 7@014

cv

MASS OF CARBON COLLECTED
CVOC(4) 50K ppm as COZ

[3.467 X107 X vey |
Mo voc(2) = Cvoc(a) X [Pcv(z) ¥ "cvm] T(°FJ+ 460 |

-4 .
3.467 X 10" () vy )
(504 )« [(i‘?% H 7as EI ( 76+ 460) ]

Mn voc(2)

=' ), (L
Mn(z) g2z 6 mg

MnT = Mn(]) + Mn(z)

( PDL ) + (0.3 7€)

I'*1nT

Mny = __ . 23C mg Carbon

—

mg Carbon/liter = 'MI_ = { 23 ) - oy
' Vey (3/70 )

mg Carbon/DSCF = mg Carbon/liter X 28.32

Z.00%

| ' POLLUTION CONTROL SCIENCE, INC.
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LAB ANALYSIS HEXANE IN C52 AND MEAL
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PEDCo ENVIRONMENTAL, INC.

MEMORANDUM
TO: Mr. Dale Hershey\/ DATE: March 2, 1979
SUBJECT: Analytical Results of Hexane in FROM: Julianne M. Bigner
Carbon Disulfide and Soybean Meal . .

bt Gegrar

FILE: cc: Bill DeWees
Gregg Fusaro
Tom Wagner

Attached are the analytical results of the analyses
performed in our laboratory for hexane in samples collected
at Central Soya, Delphos, Ohio. The results include hexane
levels in soybean meal samples, hexane levels in carbon
disulfide and gross weights for CS, bottles. A water sample
is currently being analyzed for hexane content and this data
will be reported to you within the next week. A suitable
method for the detection of hexane in mineral o0il has not
yet been found. All procedures reviewed,to date, involve
either extensive modification of instrumentation or the
purchase of new eguipment.
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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
Dryer (Broken)
Cooler
Cooler

Hexane Analysis of Meal Samples
Collected at Central Soya,Delphos, Ohio

Sample # Lab # Hexane Concentrationa(ug/g)
001 AI329 783
002 AI330 1047
003 AI33] 1189
004 AI332 282
005 AI333 1399
006 AT334 1489
007 AI335 <10
008 AI336 <10
009 AI337 1010
010 AT338 1560
011 AI339 1257
012 AI340 1125
013 AI341 861
014 AI342 863
015 AI343 80
016 AI344 664
017 AI345 515
018 AI346 310
019 AI347 267
020 AI348 726
021 AI349 10
022 _ S
023 AI350 30
024 AI351 286

a: reported as n-Hexane

b: desolvatizer toaster




l ' ‘ Analysis Results of Hexane in Carbon Disulfide Samples
Collected at Central Soya - Delphos, Chio

=

- - ' - - - 1 -
1

' Test Site Sample No. Lab No. Hexane Concentration® (ug/ut)
I M.0.5.P-1  IN-1 XI1900 91.2
Diluted 1 to 100 M.0.S5.-1 IN-1 AI9%06 1.1
' M.0.8.-1 IN-2 AIS01 19.6
Diluted 1 to 100 M.0.5.-1 IN-2 AIS07 0.2
l M.0.5.-2 IN-1 ATS02 6.5
. M.0.S.-2 IN-2 AI903 4.9
M.0.5.-2 out-1 AIS04 1.9
l M.0.S.-2 Out-2 AI905 0.8
_ M.0.5.-1 IN-3 AI908 - 11.5.
! Diluted 1 to 100 M,0.S5.-1 IN-3 AIS09 0.1
. M.0.5.-1 IN-4 AIO10 12.5
Diluted 1 to 100 M.0.S.-1 IN-4 AI911 0.2
i M.0.S.-2 IN-3 AI912 2.9
M.0.5.-2 IN-4 AIS13 2.6
' M.0.5.-2 Out-3 AI914 0.8
- M.0.S5.-2 Out-4 ATI915 0.5
) D.V. 1l Al9l6 <0.01
l c.v. 1 AI917 <0.01
) D.v.€ 2 AI918 <0.01
D.V.dTrap 2 AIS19 <0.01
C.V. 2 ATI920 <0.01
' C.V. Trap 2 AIS21 <0.01
D.V. 3 AIS922 <0.01
D.V. Trap 3 AI923 <0.01
l Cc.V. 3 AI9z24 <0.01
. C.V. Trap 3 ATI925 <0.01
) D.V. 4 AI926 0.03
I D.V. Trap 4 AI927 0.01
C.V. 4 AIS9ZS8 <0.01
: C.V. Trap 4 AI929 <0.01
D.V. 5 ATI930 0.08
l D.V. Trap 5 AI931 0.02
: Cc.V. 5 AT932 <0.01
Flush CS2 AT933 <0.01
l Rinse CS ATI934 <0.01
C82 for D.V. and C.%.,
: Run 4 & 5 1 ATI935 <0.01
CS2 for C.v. and C.V.,
Run 4 & 5 2 AT936 <0.01

reported as n-Hexane

‘Mineral oil scrubber

Dryer

Cooler




!

Gross Weights of Carbon Disulfide Bottles
Collected at Central Soya - Delphos, Ohio

' Test Site

lDiluted 1l to 100

I piluted 1 to 100

Diluted 1 to 100

lDiluted 1 to 100

.—- ‘—- —— f-

Flush
Rinse
C82 for D.V. and

C52 for D.V. and

- - ..
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Run 4 & 5
C.V.,
Run 4 & 5

Sample No. Lab No. Bottle, Gross Weight (g)
IN-1 AIS00 189.29
IN-1 AI906 234.86
IN-2 AIS01 237.89
IN-2 ATI907 242.62
IN-1 AIS02 232.70
IN-2 AT903 244,95
Out-1 AI904 205.80
Qut-2 AIS05 245.64
IN-3 AI908 234.85
IN-3 AIS09 224.45
IN-4 AI910 244.05
IN-4 AIS1l 224.14
IN-3 AIS12 241.69
IN-4 AIS13 248.00
Qut-3 AI914 233.08
Out-4 ATI91S 256.40
1 AIO16 262.58
1 AIS17 246.09
2 . AIS1S8 254.96
2 ATI919 170.25
2 AI920 252.29
2 AT921 176.79
3 AI922 267.45
3 AI923 170.13
3 AI924 248.58
3 AI925 171.00
4 AlI926 235.59
4 AI927 165.04
4 AI928 269.40
4 AT929 150.77
5 AI930 225.95
5 AI931 174.05
5 AI932 258.22

AI933 111.98
AI934 113.09
1 AI935 121.90
2 AI936 116.94
a. reported as n-Hexane
b. Mineral o0il scrubber
c. Dryer
d. Cooler




WASTE WATER ANALYSIS

5.
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. STRRT 40\ Smo g7
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b: SS3BA
l ARER %
AREA ARER %=
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3.24 152384 21.898
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1.8888 E+ B
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Sample
I.D.

Wastewater
1/11/79

ul
injected

2.9

WASTE WATER ANALYSIS

Response Concen-
R.T. Area factor, tration,
unit ug/AvV vg/ul
2.17 16,800 1.62 x 107°
2.59 6,008
2.07 5,173
27,981 0.0156
2.17 269,600
2.60 7,712
277,312 0.0173
2.07 3,910
2.18 18,960
2.61 7,220
30,090 0.0122
Average 0.015 %%
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APPENDIX B
RAW FIELD DATA
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Location _ bErpres eH Operator FMERDOT
Date Y FAx TG : Run Number mes 2 ENLET Y
Tank Number /2 __ Barometric Pressure 2% 77 .
Trap Number // Temperature A
Sample ID Number : Stack Temperature forr "
Leak Rate: -Pretest £/ Post Test
Tank Vacuum (inch Hg): Pretest (manometer) 24.7(¢ (gauge) 27 S
Post Test (manometer) ) (gauge)
Tank Pressure:{manometer,inch Hg) (gauge,psi)
Time : Gauge Vacuum | Rotameter Setting Comments

Clock/sample {inch Hg)

X BTN T T

NI 5,0 T

/\_1' SO -7:’, :;-_ .

yazns Ian

/20 7Ll

/735 2.7

2 FAE Y

Ead /7.0

Jr 15, 7
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VOLATILE ORGANIC CARBON

Facility _ ¢ ENTRAL__SOvA Sample Location yuam’ vexT procasnie
Location _DELPHES |, 0 H Operator S METH D S
Date Sy 74y Run Number MAIS LT DrSCHACEE A
. ' . St
Tank Number ¢3 Barometric Pressure 27,56
Trap Number x4’ Temperature 5CF
Sample ID Number Stack Temperature 59 °=
Leak Rate: Pretest /. ¢ "/{;@ ,/\s“ﬂmi Post Test _
Tank Vacuum (inch Hg): Pretest (manometer) 28 & {gauge) 7.5
Post Test {manometer) .(gauge)
Tank Pressure:(manometer,inch Hg) (gauge,psi)
'—m_‘_"_—.__a—"'——"_ﬂ:—_'—'—__
Time Gauge Vacuum | Rotameter Setting Comments
Clock/sample (inch Hg)
— . - .. --I- EL e . . e
/7 /\) R-?", S Z"‘-Qr.'/.‘“‘- PR BEILTEE R P
/70 :—— :",;:., S S IR I
/:? /l,) c?."l nl:-
1) 15 2/.5
D /7.5
17 i /," A
LR fh 7
PRI 5 g
/) e
17 ‘/ 5 /0
AT /3.)
1757 7,0




Facility cenTRAL SovA

ddial e

VOLATILE ORGANIC CARBON

RV AT IEANCLAE DL o S

Sample Location me,v VerT™ DISCHAR (L

Location P&t rires , oM Operator [~ IMERDGLUS
Date /0 TAA T Run Number 1M/’ ' T DPySc HACLE 3
Tank Number ¢/ Barometric Pressure- A4.725
Trap Number 27 Temperature Ara
Leak Rate: Pretest .S "/ﬂ/& M oat Post Test
Tank Vacuum (inch Hg): Pretest (manometer) 27.50 (gauge) RE. 0
Post Test (manometer) (gauge) |
Tank Pressure:(manometer,inch Hg) (gauge,psi)
Time Gauge Vacuum { PRotameter Setting Comments
Clock/sample (inch Hg)
A {} // :,:'.r@—l !,-'1 ...........
A -"‘}/ ('p f’("_{-' LO
e 2Z.9
37 2 /0
iy ) 2.0
0730 (E
0(?{' "," ’ -"é‘/. 2
ﬂ (7",/(:‘ /T.’::-'
6 '7." ! /’ 7O
LTI /2.C




VOLATILE ORGANIC CARBON

Facility CENTRAL Sovr4 Sample Location man/ devi Discanre G
Location DELrrHos , cH Operator [ AN A DC s

Date [ TAY 27 Run Number A v eUT PISCHRRZ (T Y |
Tank Number = /0 Barometric Pressure __ 27, 7§

Trap Number 47 Temperature A

Sarple ID Number Stack Temperature A

Leak Rate: Pretest gL Post Test

—_

. - - - . o
- G S Gm R An W S .

Tank Vacuum (inch Hg): Pretest (manometer) &7 .24, 70 (gauge) 28 Y
Post Test (manometer) (gaixge)
Tank Pressure:(manometer,inch Hg) (gauge,psi)
Time Gauge Vacuum | Rotameter Setting Comments
Clock/sample {inch Hg)
110 ] 2o | N e e
/e N iu¥3*y'”'ﬁ«f £,
it ! 2:[.0 [f'-.'i'." ” ./'~ \
S Sl R T
2/ 17,57 ’
P /7.5
Ut iy
xas xS
Wi 754
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VOLATILE ORGANIC CARBON

n : G T T P S I S L S G
- St - [ PRI SR SN P Aer o SR L SRR LR BRSSO it

Facility _cewrrie sSoy st Sample Locéation COOLER,
Location __ P& prps WAl Operator 2 INERDE ee2S
Date 1ane 19 Run Number LOOLER "
Tank Number A /H ' Barometric Pres;ure A
Trap Number 2/ Temperature 25~
Sample ID Number Stack Temperature 122
Leak Rate: - Pretest &/ Post Test
Tank Vacuum (inch Hg): Pretest {manometer o640 2ft=5r" {gauge) el Y
Post Test (manometer) i(gaﬁge) |
Tank Pressure:(manometer,inch Hg) {gauge,psi)
e —— e
Time Gauge Vacuum | Rotameter Setting Comments

Clock/sample (inch Hg)

l£‘27 PR -?.6‘5’. . '.. - ..”..........'.' ........

/l’j .:—‘ ‘:;‘ - 2("[r g‘- ....

10277 A% n

[ 2 22,0

12477 2

1g o~ s

7 XA 0
7002 ' A0
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VOLATILE ORGANIC CARBON

- R Y T ‘q: . | YIS L Y -ees . eSS a———
Facility (:&)w-/gm_. SOV A3 Sample Location SR
Location DeLpdor, ¢4 Operator . mMcAHpoc S

. Date /3 Art) 1 Run Number P T
Tank Humber S Barometr‘ié Pres;ure DA
Trap Number < 7 Temperature JoE
Sample ID Number Stack Temperature [22°=
Leak Rate: Pretest 2,3 Post Test
Tank Vacuum {inch Hg): Pretest (manometer)  Zdwsrs” 2.5, /  (gauge) Lo

Post Test (manometer) . {gauge)
Tank Pressure:{manometer,inch Hg) (gauge,psi)

1 ~ -

Time Gauge Vacuum | Rotameter Setting Comments

Clock/sample {inch Hg)
. :(k__“ N R ’, . _'7: '-_": "1 2 ,

._t L ..':,',- . e . S :,T‘,..( 'jJ:-. TR e ,}-'; . ,»{,
R ST S wrle
1S 7 : po0 ’
1200 v
150§ 2 A
A AN
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l.' | VOLATILE ORGANIC CARBON
Facility __ £CVWTRAL $ovA Sample Location CoCL Lt
Location DEL Prios S OH Operator P HERS ey
Date ///)l j 29 Run Number o0t €72 T 4L
l Tank Number & Barometric Pressure 25, 7
~ Trap Number 2 Temperature (S
l Sample ID Number Stack Temperature /65 °F
" Leak Rate: Pretest a0 . Post Test
Tank Vacuum (inch Hg): Pretest (manometer) 2&. 30 (gauge) 24 0
' Post Test (manometer) (gauge)
. Tank Pressure:(manometer,inch Hg) (gauge,psi)
. h —— = = '
Time Gauge Vacuum | Rotameter Setting Comments
l Clock/sample (inch Hg)
3: ' /‘; /0 e .. Qﬁ 0 ...........
l' . 2 >/ O" ....
- 2Y. 0
22, O
Ad, 0
: (k.0
[G. S
fG. O
[¢. O
(9329 /6. O

N
: . . 3 - g
- '- - |- - .
g -




VOLATILE ORGANIC CARBON

v
.

Facility 4 6‘7(-'773 7T Sample Location (o €ETL  LEAT
Location DELPHOS Operator D HeR ez s
" Date /// 1/7_‘/' - Run Number 0L 7L vEWT G
: ' 7 y — ,
' Tank Number i Barometric Pressure 2. f-‘/-
! Trap Number 13 Temperature =
' Sample ID Number Stack Temperature /0 .G~
Leak Rate: Pretest gJ.0 Post Test
.. Tank Vacuum {inch Hg): Pretest {manometer) 2 Y (gauge) 265
[ Post Test (manometer) ’ (gauge)
-_" Tank Pressure:({manometer,inch Hg) (gauge,psi)
‘ Time Gauge Vacuum | Rotameter Setting Comments
-" Clock/sample (inch Hg)
.5:‘l /‘BJO 2&{0 ....'.”.,"..”..-.'............-..;..
' 13 & 260
ii' (382 25. 6
. /35S - A%
S 0 23. 0
{. /{0 & 20 0
. /S o /9. 2
{l _/?/ g- /7
R ({20 | 1L &
1
iz . .
g |
i: .
1
[ N
H -
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VOLATILE ORGANIC CARBON
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Facility < &awrRsAL Soy A Sample Location DRYy(=R
Location _ DELPHCS, CH Operator o ImeEADow S
- Date J] 3R TD Run Number DRYER &
Tank Number ¥ Barometric Pressure 29,9 2.
Trap Number &/ Temperature o Xc
Sample ID Number Stack Temperature 1500~
Leak Rate: Pretest i Post Test
Tank Vacuum (inch Hg): Pretest {manometer) 21 %C {gauge) o2 7€
Post Test (manometer) (gaﬁge) _
Tank Pressure:{manometer,inch Hg) - (gauge,psi)
== —=F
Time - Gauge Vacuum | Rotameter Setting Comments -
Clock/sample (inch Hg)
(2 A7 N AN N Rt
/ } e :;‘ ." .....
/0 24 RN
(0.7 VO
10 B
/9.5 S
113 S
]
|
|
-
' !
|
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VOLATILE ORGANIC CARBON

Facility .“srrrope - ot Sample lLocation D iz
Location  prra-*a7 , Ot Operator F oy hito s ah
Date 1 b Ty Run Number YL 2 L 4
* Tank Number /G Barometric Pres_sur‘e e
Trap Number 3 Temperature A
. Sample ID Number Stack Temperature /50 °F
Leak Rate: Pretest a. o Post Test
Tank Vacuum (inch Hg): Pretest (manometer) 24,95 {gauge) 23,0
Post Test {manometer) {gauge)
Tank Pressure:{manometer,inch Hg) {gauge,psi)
————r—— e —
Time Gauge Vacuum | Rotameter Setting Comments .
Clock/sample (inch Hg)
194] ETR Ty LA
//’/ ) ?_f A oot _.-'{’( 7 - '," ': Cr
/‘/5"/’ Tty '
(S0 %- A
(575 /78
1520 )tf.0
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Facility CENTRAL SoYA

VOLATILE ORGANIC CARBON

Sample Location

IRYER

Location DELPHOS , 01 Operator e SCHMIEDET
Date ///1/77 Run Number ;Qﬁ.’,ygﬁ’- 2= 4
Tank Number / Barometric Pressure 29.5¢f
Trap Number 1S Temperature Al
SaITIp]e ID Numbel" Stack mratu_re / L/‘_S_ U/:—
Leak Rate: Pretest ./ Post Test
Tank Vacuum (inch Hg): Pretest (manometer) £&95 {gauge) 8.5
Post Test (manometer) (gauge)
Tank Pressure:(manometer,inch Hg) (gauge,psi)
Time Gauge Vacuum . | Rotameter Setting Comments

Clock/sample {inch Hg) -

/;Z /0 - '?7 PR P

[R0S 27

(/0 26

/A 1S 26

ry-r 2 (s

/235 R {6

/230 2 G

123§

12. 50

RAN

/25D

125§
i X
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VOLATILE ORGANIC CARBON

JE S T Y e

Facility CEMTRAL S0y A Sample Location Myc®R_ VEX/]
Location __ DEZArtos , 0/ Operator L. Scouvriep cre
Date _/I//zl-'j')j Run Number DRyer vexsT 5
. Tank Number ! 7 Barometric Pressure __27. Y.
Trap Number 35 Temperature /Y2
Sample ID Number Stack Temperature AN 2
Leak Rate: Pretest Post Test
Tank Vacuum (inch Hg): Pretest (manometer) {gauge)
Post Test (manometer) (gauge)
Tank Pressure:(manometer,inch Hg) (gauge,psi)
—_—_ - -
Time Gauge Vacyum ¢ Rotameter Setting Comments
Clock/sample (inch Hg)
/3 ‘7/9" . 25 L I T B T T T
' <5
2
&0
/9
19
L7
i
19
17
477

e
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VELOCITY DATA - COOLER AND DRYER SITES




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT CERTRAL  Seym _
DATE __ _TAN 9. [97% .
SAMPLING LOCATION ____ DN YER JEANT
INSIDE OF FAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE A) —
INSIDE GF NEAR WALL TO . -

OUTSIDE OF NIPPLE, (DISTANCE B)

- N -

STACK 1.D., (DISTANCE A - DISTANCE B) L E N,
NEAREST UPSTREAM DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 18 INCH) DISTANCE B (SUM OF COLUMNS & & 5)
/ 2.6 2% 24 . 7.0 - £ 0
3 /4.6 2.6 2 £
7 226 &g [/ <./
S 24 2 £ .2 £ 2
é £S5 8 A4 /7. 8
7 224 27 3.2
¥ 7S, Y PR e 25 &
9 92/ 5 E.5 /6. S
20 5.9 225 r2 5

S A AN G oS Iy on O N T e Wy O S
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT CeEnNTRRL  Sova Pe /odos
DATE Jar [0, 19277 /T
SAMPLING LOCATIOR cooler UE AT
INSIDE OF FAR WALL TO
OUTSIDE OF NIPPLE. (DISTANCE Al 0 rigele
INSIDE OF NEAR WALL T0
OUTSIDE OF KIPPLE, (DISTANCE B) :
STACK 1.D., (DISTANCE A - DISTANCE B! ’E fa
NEAREST UPSTREAM DISTURBANCE 2 piamerens
NEAREST DOWNSTREAM DISTURBANCE __Z G _ of, pparreng
CALCULATOR : " SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM DUTSIDE OF NIPPLE
NUMBER OF STACK L.D. STACK 1.D. (TO NERREST 1 8 INCH) DISTANCE B {SUM OF COLUMNS 4 3 5
' 2.1 i-ant / m — L.
3 Y77 1 _a./ 2./
l/ 27, 7 3- 2 o ? 2
b} 250 §. 5 .S
A 25. 6 6.4 o«
2 ¢y /7. 6 b
g 956 ERY VAR
2 rz.3 14.¥% 1 &
26 F5. 2 4S9 259
// 3. 3 /8. ¥ /6.8
2 729 77.6 9.
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GAS VELOCITY AND VOLUME DATA

PLANT AND CITY RUN DATE .
1| Cawmm Soun , Decribs 6,(1 410 A
1 - § ' 34 37 ab
CLOCK
SAMPLING LOCATION TIME
dever venT -/5 10
42 [T Y3
RUN AMBE. TEMP.|BAR. PRESS | STATIC PRESS|
NUMBER | OPERATOR (*F) (in. Hg) (1n. B,0)
2, [DY-! L 1212975 =2,00
1 7 F1] 31 35 B
MOLECULAR | STACK INSIDE DIMENSION (in.) PITOT
WT. bIAM OR SIDE 1} SIDE 2 TUBE Cp
2753 7.0 0,8
M T L =yt 4
FIELD DATA
TRAVERSE VELOCITY T‘S.w:. = IS2°F = (LI0°R
POINT | POSITION HEAD STACK A
NUMBER (in.) | (8p) . in.HO | TEMP, °F Mosruae = p“‘_M"_m‘"Q'ﬁ) ’y
T, 8.9 J01,17,13914125,26927,.28 29]38,29,40,4 Lot . at 73,22 :ﬂ;, -f.-ﬂmc “
/ 0.9 0 150 2.00 2q L0
2 A W= 2a7s- 5y = 2%
< rg ‘ Mg = 27 53
£ 1] 1
> Z.ro ] \E 1,73
g 2 g } Nap *"b
1 5‘ i Ke = 854
- 0.2y Lio
7 HIO st Co= _
, 08 \ )
0 540 Vo= gsus (084 (115400 ) (ans
5 B0
] r
‘_!} .06 \\15'—" IUNR Ea %
B 2.00 I .
. Y%
7% .00 Y 2
Az L7606 F
Q@ = (e)orHe)tne)
CP = 1,3%9 acfm
. 26,¢0 .
Gors,* 17,65 ({l.‘sﬁ"’)J 2_/_0— (/-,/:3;
- 3'6'55' a{sc‘(m.
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GAS VELOCITY AND VOLUME DATA

PLANT AND CITY RUN DATE
Campar Soya , Darros o] J 11l 7
) " ' 34 . 37 40
CLOCK
SAMPLING LOCATION TIME
TRYER NENT /030
44 (13 &9
RUN AMB, TEMP.|BAR. PRESS | STATIC PRESS
KUMBER | OPERATOR (*F) (in. Hg) (4n. BO)
DN-2 2|27,8.8] -3,0
1 7 X8 »n 33 3
MOLECU STACK_INSIDE DIMERSION (in.) PITOT
WI.  biaM OR SIDE 1 SIDE 2 TUBE Cp
..2.7 8 Y l.&. OJ 4 FEEE o._ny
<0 44 33 [}] > ro
FIELD DATA R
Toaw = /1SD%F = bIO°R
TRAVERSE VELOCITY P 2.0
POINT | POSITION EEAD STACK - - 5.0
NUMBER {in.) (8p.) . in.H,0 | TEMP, °F = 29.88 5.6 29.66
7-'/1’ 20117 ,12,)1)914 151?&:&&;:.429 :Jnllz‘%l“ Hs: 27-#8
4.50
% _&.:g (UQP\A%z l.692
% 20 Kp = 8544
A0
Tl_gu —-———'——-_
70 25 — Ng= 854 (0.849)(168 2)\ (24,66)(2748)
- / /.00 SO . L
% oc ‘Ng = 205 1S 6f/p \
[ 40 { A
| l‘z% Mosrue e ‘,6 s /3'9
‘ Kol -
——-; j{ag % ws = 0./28
2 -
% L 4‘ A = 1766
/o .80

Q=60 (10EH)(1:76C)
Q: ll,|‘38 AC'FM

: 2966
qm,n.cs'<ﬂf38)( 275‘)
C [=- 0138)

"z €239 dscfm,
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GAS VELOCITY AND VOLUME DATA Hearss s}
who 2
PLANT AND CITY RUN DATE .
Ncevmrme sova Dz s | 144147
’ R L 34 ¥ &
CLOCK
SAMPLING LOCATION TIME
DRveR Vea~r -3:/5 1SS
[¥i (1] &%
AMB. TEMP.|BAR. PRESS | STATIC PRESS
OPERATOR (*F) {in. Hg) tin. B,0)
S:I{mu':b?li s /Jz EZ Z? _-J‘QQ\
7 F1} EL 33 kT
MOLECULAR | STACK INSIDE DIMENSION (in.) PITOT
wT. bIAM OR SIDE 1 SIDE 2 TUBE Cp
—l-—zlzzq ok /‘gl.ga._a_.__&_a_l il l'ef/
40 44 53 [}) [Yi 70
FIELD DATA
' Tsave = 19"‘: = 6I0°R
TRAVERSE VELOCITY
POSITION B STACK _
{in.) (Aps) .Eﬁ.azo TEMP, °*F ? = 2£9.868 = 29 7%
7, 8.9 1011),17 13914 /75,2627 28 70[38.37,40,40 Mg =277 74
:/2 - &.0 /5O \
2 ‘.'E..‘ 22 NAP Peat, = / béo
yA N-i —
s }'g Cp= 0.84 V" o
- /% \js.. as%(o ale ot Y -7,,)(2-,-94)
7 2.0 Ne = *
i 3-F » ]
= 2'; Ews 0. 143
= =
———% T4 A= 1.767 53‘
2 3..20_____4&__9 coC s62. S‘OC/ ‘rov)
. =

/0F7] actm

29,72
1077/ (1765) /6,0

q:rb ) - .//43)

= 8BRF0 dscim.
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GAS VELOCITY AND VOLUME DATA

PLANT AND CITY RUN DATE .
Cenrane SoYa  Degptgs | AT
1 - i ) 34 N A
CLOCK
SAMPLING LOCATION TIME
00
DRYEw UENT 700 | IS
4 -1 4%
RUN AMB, TEMP,.|BAR. PRESS | STATIC PRESS
NUMBER | OPERATOR (*F) (in. Hg) (in. B,0)
VY | schuélen Y \|1295Y | ~/,0
1T & - 7 1 31 33 T3
D_ v MOLECULAR | STACK_INSIDE DIMENSION (in.) PITOT
WT. DIAM OR SIDE 1 SIDE 2 TUBE Cp
2;.71 .qlé i /lyta_l Y W BN l?‘q
49 44 58 &1 [Y] [Y4 0
FIELD DATA _ bos o
TRAVERSE VELOCITY Lﬂ\;g: l‘l’gopg o
POINT POSITION STACK _ - 1o _
NUMBER (in.) (Aps)ﬁzﬁ.}izo TEMP, °F PS" 24.54 - N 29.47
T, 8.9 011,12 13¢g14]28,26 977 .98 , 79I38,39,40,4] HS: '.7.7-"’6?
; p /-% S LS \
/. { -
.L AT \WEP bt = l.s76
ra
Cy j.? KP - Bs.M§ A
[4 2 X LosS
% 2'g Cp - O'g" -—\
=z, —
: - 217,
— 27 V. = 821G (o.u X! 576) (2547 146
/f_ CNZ2E I R Com
22 ) Ne = 97.86 &M"S
y = O —
2 =0 Bus = 0./403
& < 2 A . 1767 P2
5 2 2 _ .
& g Q-(60)C/. 77X 77.8¢)
g A = /0 375 a_c-pm
i L '.19,‘/‘7)( e
7 LY GsTh :(,0375)( 17 ¢F X cos /U
¥/ _1ﬁi§
LB - = 7668 dscim
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GAS VELOCITY AND VOLUME DATA

PLANT AND CITY RUN DATE
CourRet Soua , DepHes O iljg
L] " ) 24 . 37 . &b
cLocK
SAMPLING LOCATION TIME
CoorLef VENT /028
[¥] &b &v
RUN AMB, TEMP.|BAR. PRESS | STATIC PRESS
NUMBER | OPERATOR (*F) (in. Eg) (in. B,0)
cv-"2 . ,0124.8 0,38
1 ] 8 3t FE] a8
MOLECULAR | STACK INSIDE DIMENSION (in.) PITOT
wT. DIAM OR SIDE 1 SIDE 2 TUBE Cp
28 45 18.0 . 0.8 ¢
= “ — l‘_‘_.n_.n._a_l_a_l‘% -
° PIELD DATA
To gy = /22°F = 5B2°R
TRAVERSE VELOC
POINT |POSITION nmgﬂ STACK ps = 26.884+ & 35 =299/
NUMBER (in.) |(8p,) . in.H,0 | TEMP, °F
7. 8.9 011,12 J3¢0a u,:o 78 7¢138,3¢,40 4] M‘a"’78 S
O - iy
2 Y- (e wp F 0550
| i%% ¥p = 8548
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PITOT TUBE CALIBRATION

The pitot tubes used in sampling were constructed by
PEDCo Environmental and met all reguirements of Method 2,

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

coeificient of 0.84 was assigned to each pitot tube. See

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

€ Federal Register, vel. 42, No. 160, August 1B, 1977,

E-12
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TRANSVERSE |

] I \ i
TUBE AX1S . __J_.____.IA.._.—.
8|

k
|
"I ‘el
ll
|

LONGITUDINAL
TUBE AX]S

R oo
. i..‘z"."'::.:_.; ..:EV.

(¢)

riguro E-5 Types of face-opening misalignment that can
result from field use or improper construction of Type §
Pitot tubes., These will not affect Cp so long as a) and

az <10°, 8) and B <5°, £ <0.32 cm (1/8 in.) and w<D.08 em
(2732 in,).

- - -



[ ]
.“ TRANSVERSE
, TUBE ms.\ |
FACE
' OPENING —
PLANES
-l (a) ENDVIEW
l A-SIDE PLANE
l 4 . NOTE :
n TUBE AXIS g 5 o e
/I\ 0.48 CM <D, < 0.95 CM B-SIDE PLANE

L -
(3716 180)" T(3/8 IN.) (5)

(c)

Pigure E-4 Properly constructed Type 8 pitot tube, shown in:
(a) end view; face opening planes perpendicular te transverse
axiz; (b) top view; face opening planes parallel to longi-
tudinal axis; (c) side view; both legs of equal length and
centerlines coincident, when viewed from both sides. Baseline
coefficient values of 0.84 may be assigned to pitot tubes
constructed this way.

-\
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APPENDIX C

PROJECT PARTICIPANTS
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PROJECT PARTICIPANTS

Title/Function

Technical Manager
Process Data Collection
Project Director
Analytical Chemist
Project Manager

Source Test Tech.
Subcontractor

Name Affiliation
Nancy McLaughlin EMB/USEPA
Kerri Brothers &P user
William DeWees PEI
Thomas Wagner PEI
Dale Hershey PEI
Lance Schnieder PEI
Frankling Meadows PCS

EMB - emission measurement branch - USEPA

RTI - Research Triangle Institute

PEI - PEDCo Environmental, Inc.

PCS - Pollution Control Science, Inc.
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SAMPLING LOG
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Date

1/8/79

1/9/79

1/10/79

13:

11

12
13

17:
19:

10

11:

12

15
16

Time

00-17

:00-11:

:00-12

:30-13
:30-16

00-18
30

:00-11:

00-11

:00-15:

:10-16:
:10-17:

: 00

00

:00

:30

:30

: 00

:00-9:00

:00-9:45

00

:45

00

10
30

SAMPLING LOG

Activities

Test team from PEI and PCS arrives;
set up lab and sampling equipment;
make inspection of test sites

Test team calibrating pumps;
setup test site and equipment

Test 1 on mineral oil scrubber
sites

Lunch break

Cleaning up sample.trains and
setting up for next test

Test 2 at MOS sites
Test team leaves for day

Team arrives on site and sets up
for test

Test 3 at MOS

Clean up and recover samples-
Test 4 at MCS

Lunch, test recovery, set up for
first tests at cooler and dryer
sites

Test 1 at dryer and cooler sites

Clean up, recover samples; leave
site for day




SAMPLING LOG (continued)

Date Time Activities
1/11/79 8:00=10:30 Set up for test 2 at dryer and
cooler
10:30-11:30 Test 2 at dryer and cooler, meal
samples taken at DT's, dryer, and
cooler
11:30-13:00 Clean up, recover samples
13:00-13:30 Lunch break
13:30-14:30 Set up for next test
14:30-15:15 Test 3 ‘at dryer and cooler
15:30 Plant shut down to repair and
clean cyclone at cooler test
‘ site
I}
N 1/12/79 8:00-10:30 Set up for bag sample tests
' 10:30-11:30 Bag samples drawn at cooler and
J dryer sites; analyzed immediately
12:10-14:25 Tests 4 and 5 conducted simul-
taneously at cooler and dryer
sites
14:25-16:30 Recover samples, clean up, pack up
equipment
16:30 Test team leaves plant






