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1.0 INTRODUCTION 

This emission study was conducted during the week of 

March 11-16, 1979, at the A.  E. Staley Company vegetable oil 

extraction plant in Des Moines, Iowa. Tests were conducted 

by personnel from PEDCo Environmental, Inc. of Cincinnati, Ohio 

and Pollution Control Science, Inc. of Miamisburg, Ohio. 

Vegetable oil is obtained from soybean meal by a solvent 

extraction process employing hexane as the extraction solvent. 

The A. E. Staley plant operates a single meal flake extractor 

and a single desolventizzr-toaster (DT). A single mineral oil 

scrubber (MOS) system handles solvent emissions from the extractor 

and desolventizer-toaster. Meal from the desolventizer-toaster 

is then processed through a drying and cooling cycle. Exhaust 

streams from the dryer and cooler are vented through separate 

ducts to the atmosphere. 

The purpose of this testing was to characterize the flow of 

solvent vapor through the process and to determine the extent of 

solvent losses through vapor emissions to the atmosphere, fugitive 

emissions, processed meal, oil from the mineral oil scrubber, and 

plant wastewater. 

Hexane emissions to the atmosphere were measured by two test 

methods conducted simultaneously. Personnel from PEDCo Environmental 

used an impinger train employing carbon disulfide (CSz) as the 

-1- 



collecting media for hexane. These samples were analyzed on site 

using a gas chromatograph with a flame ionization detector. 

Results are reported as part per million n-hexane. Pollution 

Control Science, InC. personnel used a Total Carbon Analysis 

train in which the sample is collected in a dry-ice freeze trap 

and evacuatrd cylinder. These samples were analyzed in the 

laboratory using an oxidation-reduction method which measures the 

total gaseous non-methane carbon. Results are reported as part 

per million carbon (Cl). These tests were conducted at the I 
1. 
I 
I 
I 

= -  

sites: 

Mineral oil scrubber inlet 

Mineral oil scrubber outlet 

Meal dryer exhaust to atmosphere 

Meal cooler exhaust to atmosphere. 

I 

To determine the amount of hexane remaining in the meal at 

various stages of the process, meal samples were collected at the 

following sites during each of the cooler and dryer tests: 

(1) Exit from desolventizer-toaster (DT) 

( 2 )  Exit from meal dryer 

( 3 )  Exit from meal cooler 

( 4 )  Exit from milling process. 

Triplicate samples were obtained at each point. 

Mineral oil samples were taken at the inlet and outlet of 

the scrubber during each of the tests on the scrubber. At the 

Same time, a sample of vegetable oil was obtained from the 

product storage tank. These oil samples are being analyzed by 

Scott Environmental Laboratories and will be reported when available 
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A sample of wastewater from t h e  p l a n t  was taken  du r ing  each 

day of t e s t i n g .  These r e s u l t s  are  inc luded  i n  t h i s  r e p o r t .  

F u g i t i v e  emiss ions  i n  t h e  e x t r a c t i o n  a r e a  were measured wich 

a Century Model OVA-128 p o r t a b l e  Organic Vapor Analyzer.  Data 

on f u g i t i v e  emiss ions  was r e p o r t e d  e a r l i e r  and i s  n o t  r epea ted  

i n  t h i s  r e p o r t .  
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2 . 0  SUMMARY AND DISCUSSION OF RESULTS 

2.1 Gas Stream Conditions and C S 2  Impinger Train Tests 

Procedures for the CS2 Impinger Train tests are outlined in 

Table 1. Total Carbon Analysis tests were run at the same time 

at each of the test sites. Three tests are marked invalid due to 

leak-check problems or problems with pump calibration. The 

results of these tests are not reported. At each test site, one 

test was conducted to check the collection efficiency of the 

impinger train. This was done by adding an extra impinger to the 

train and analyzing this impinger separately. The amount of 

hexane collected in the last impinger was then compared to the 

amount collected in the normal train to determine a collection 

efficiency. 

Table 2 is a summary of measured gas stream conditions and 

the ambient conditions in which the tests were conducted. At the 

cooler and dryer sites gas flow measurements were taken according 

to Federal Register* reference Methods 1 and 2 using a S-type 

pitot tube. The mineral oil scrubber ducts were too small to * 

accommodate a S-type or standard type pitot tube and gas velocity- 

was measured with a vane anometer at the point where the gas 

stream enters the atmosphere. Attempts to measure moisture with' 

silica gel tubes were not successful and values for gas stream 

moisture content are estimated? 

*Federal Register, Vol. 4 2 ,  No. 1 6 0 ,  August 18, 1977. 
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. TABLE 1. 

Test Site 

Mineral Oil 
Scrubber 
Inlet 

Mineral Oil 
Scrubber 
Outlet 

Cooler 
Exhaust 

Dryer 
Exhau S t 

Run t 

1 A L ' B  

2 A b B  

3 A b B  

1 A L B  

2 A L B  

3 

c- 1 

c-2 A b 0  

C-3 ASB 

D- 1 

D - 2  ALB 

D-3 ALB 

CS, IMPINGER TRAIN - TEST PROCEDURE L 

Date 

3/13/79 

3/13/79 

3/13/79 

3/13/79 

3/13/79 

3/13/79 

3/15/7 9 

3/15/79 

3/15/79 

3/15/79 

3/15/79 

3/15/79 

- 
start 

11:24 

15:17 

- 

17 : 00 

11:24 

15:17 

17:OO 

8:41 

14:lO 

1 6 : 4 5  

8:36 

14: 06 

16:48 

- - 

-5- 

- - 
'ime 
inish 

12:09 

16:02 

- 

17:45 

12:09 

16:02 

1 7 : 4 5  

9: 50 

15:40 

18:15 

9:36 

15:21 

17:48 

- - 

Test Description 

A 6 B run simultaneously. 

A 6 B run simultaneously. 
2 8  voided'- pump disconnected. 

Extra impinger added to check 
collection efficiency. 

A b B run simultaneously. 

A L B run simultaneously. 

Extra impinqer added to check 
collection efficiency. Leak 
in pumpline - test void.: 

Extra impinger added to check 
collection efficiency. 

A b B run simultaneously. 

A b B run simultaneously. 

Extra impinger added to check 
collection efficiency. 

A L B run simultaneously. 

A L B run simultaneously. 
3B pump calibration off - 
test results voided. 
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I concentration averaged 1.1 percent by volume hexane. 

Due to the wide variation of the results, no average value I 

is reported for the meal cooler. A bag sample drawn from the 4 

cooler duct with a two way squeeze bulb was analyzed on site and! 

found to be 35 ppm n-hexane (Table 4.). 

The average concentration in the dryer duct was 6302 ppm.1 

Bag samples drawn from the dryer ducts in the morning and afternoon 

showed concentrations of 6400 ppm and 2804 ppm respectively. 

! 

i 

1 
! 

I 

order to compare these values to the values of part per million 

n-hexane, the part per million carbon number must be divided by 

shown in Table 5. The data shows better than a 99 percent removal 

of hexane by the carbon disulfide in all cases. 

the ratio of the molecular weight of n-hexane to the molecular 

1 

I 
~ 

86 / mole 
12 g gmole = 7.17. The average values weight of carbon, i.e., 

for each site are compared in Table 7 as ppm n-hexane. 

i 
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Hexane I I 

TABLE 3 .  CS2 IMPINGER TRAIN - TEST RESULTS 

2 1 1 0 0 0  
2 0 1 9 0 4  
1 7 9 1 7 7  

1 . 5 9  
1 . 5 9  
2 . 1 7  

Run # 
Test 
Site 

Average 

Mineral I 1 A I 7 5 6 . 3 4  

6 9 8 . 7 9  

.~ .  ~ ~ 

Oil 1 B  7 2 3 . 9 6  
Scrubber1 ; A 1 6 4 2 . 2 5  
Inlet 6 7 2 . 6 1  

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

1 0 2 . 6 9  2 2 6 . 3 9 / L W = Q 3 3  
9 . 6 2  21.21/6$0 =0,03 
5 . 1 8  1 1 . 4 2 / 6 1 0 ~ ~ . ~ 1 7  

1 1 . 8 4  2 6 . 1 0 / / 5 0 = o , b ~  
3 . 7 0  8.16/& G a o l ?  

Mineral 1 A 1 3 8 . 4 5  
Oil I l B  3 6 . 1 0  

3 4 8 5  

3 6 . 4 3  I 5 3 . 8 4  

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

I Average I 4 1 . 2 0  

Meal 1 . 3 6  
Cooler 1 iii ; 1 0 . 1 3  
Exhaust 0 . 0 7  

I C-3 A 1 0.16 

1 2 . 1 1  
D-2 A 3 1 . 6 8  

2 6 . 8 0  

Meal 
Dryer 

1 9 . 8 8  

ation 
rce I Gai 

ppma m3/mink 

1 9 4 9 7 9  

1 0 7 1 3  
1 0 0 7 1  
1 0 1 5 5  
1 5 0 1 0  

1 1 4 8 7  1 . 7 3  

3 8 0  1 2 5 8 . 4  
37 1 2 3 3 . 7  
1 9  1 2 3 3 . 7  :: I:::::: 

1 2 4 6 . 1  

8 1 . 5  
5 5 4 5  9 4 . 9  

9 8 . 7  

Hexane Mass 
:e 
dscfm 

5 6 . 2  7 2 . 2 2  1 7 0 . 2 4  
5 6 . 2  69 .07  1 5 2 . 2 7  
7 6 . 8  1 8 3 . 6 2  1 1 8 4 . 3 5  

4 4 0 0 3  1 8 6 . 9 7  I 1 9 1 . 7 3 / 6 6 0  8. 24 
1 5 4 . 9 2  3 4 1 . 5 4 h 6 0  >0.50 

2 8 7 9  1 3 1 . 0 5  2 8 8 . 9 1 . % W ;  n1/7 

a 

bdscfm - dry standard cubic feet per minute, 68OF. 2 9 . 9 2  in. Hg. 

'average conc. not reported due to wide variance in data. 

ppm - part per million by volume 

i 
I 

I 
I 
1 
1 
@ 
I 
1 
I 

c? 

I 
I 
I 

? 
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TABLE 5. RESULTS OF COLLECTION EFFICIENCY RUNS 

Site 

TABLE 4. BAG SAMPLES - COOLER AND DRYER 
Hexane 

Time of Concentration 
Sample ppma 

Dryer 17:42 - 17:50 

Cooler I 16:08 - 16:16 I 
3804 

35 

Normal Impinger 
Train 

Dryer I 11:OO - 11:15 I 6400 

4th Bubbler 

6.2093 g 

153.07 mg 

114.20 mg 

14.57 mg 

a ppm - part per million by volume 

0.0040 g 

No detectable 
hexane 

0.17 mg 

None detectable 

Test Site 

Mineral Oil 
Scrubber 
Inlet 

MOS Outlet 

Dryer Exhaust 

h Collection 
Efficiency 

99.94 

~ 1 0 0 . 0 0  

99.86 

% l o o .  00 
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TABLE 7. AVERAGE CONCENTRATIONS MEASURED BY 
CS2 IMPINGER TRAIN TESTS AND TCA TESTS 

(Expressed as ppma n-hexane) 

Average Hexane Conc. 

TCA CS2 Impinger 
ppm n-Hexane 

Train Train Test Site 

MOS Inlet 6844Sb 194979 

NOS Outlet 9720 I 11487 

Dryer Vent 2064 6302 

Cooler Vent 67 99 

a ppm - part per million by volume 

bQuantity of material collected too great to allow 
accurate analysis by TCA method. 
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2.3 Meal Sample Analysis 

The results of meal sample analysis are presented in Table 5 

8. 

parts per million by weight. 

are: 

Hexane concentration is given as ug/g which is equivalent to 

The average values for all samples 

DT Exit 3266.5 pg/g 

Dryer Exit 1690.5 ug/g 

Cooler Exit 1502.6 pg/g 

Milling Exit 903.1 ug/g 

2.4 Wastewater Analysis 

Wastewater samples from March 12 and 13 were lost when 

bottles, left out overnight, froze and broke. However, samples ~ 

from March 14 and 15 were analyzed. The sample from March 14 had 

a hexane concentration of 0.0128 pg/pP. which is equivalent to 

19.4 part per million by volume. The March 15 sample had a 

hexane concentration of 0.00741 ug/pL, equivalent to 11.2 part 

per million by volume. 

_ _  
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SamFle # F 

01 
02 
03 

04 
05 
06 

07 
08 
09 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 
33 

Lab # 

AK181 
AK182 
AK183 

AK184 
AK185 
AK186 

AK187 
AK18 8 
AX189 

AK190 
AK191 
AK192 

AK193 
AK194 
AK195 

AK196 
AK19; 
AK198 

AK199 
AK200 
AK201 

Ax202 
AK203 
AK204 

AK205 
AK206 
AK207 

AK208 
AX209 
AX210 

AK211 
AK212 
AK213 

Con t inued 

TABLE 8. 
Hexane Analysis of Meal Samples 

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

Test Site 

DT Exit 0 
DT Exit 
DT Exit 

Dryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler Exit 
Cooler Exit 

Milling Exit 
Milling Exit 
Milling Exit 

DT Exit@ 
DT Exit 
DT Exit 

Dryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler Exit 
Cooler Exit 

Milling Exit 
Milling Exit 
Milling Exit 

DT Exit 0 
DT Exit 
DT Exit 

Dryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler Exit 
Cooler Exit 

Date - 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/7 9 

3/15/79 
3/15/79 
3/15/7 9 

3/15/79 
3/15/79 
3/15/79 

3/:5/79 
3/15/7 9 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

-13- 

Tine - 

9:lO am 
9:lO am 
9:lO am 

9:lO am 
9:lO am 
9:lO am 

9:lC am 
9:lO am 
9:lO am 

9:lO am 
9:lO am 
9:lO am 

2:25 pm 
2:25 pm 
2:25 pm 

2:25 pm 
2:25 pm 
2:25 pm 

2:25 pm 
2:25 pm 
2:25 pm 

2:25 pm 
2:25 pm 
2:25 pm 

3:lO pm 
3:lO pm 
3:lO pm 

3:lO pm 
3:lO pm 
3:lO pm 

3:lO pm 
3:lO pm 
3:lO pm 

Hexane Conc. 0 
(IJg/g) 

3695.5 
2725.8 
2581.7 

1592.4 
Broken Bottle 
1396.3 

1407.8 
1347.2 
1373.7 

736.1 
832.1 
699.1 

3559.9 
2788.2 
3120.3 

1469.0 
1294.5 
1826.8 

829.0 
965.9 
841.0 

667.8 
493.4 
728.9 

5940.2 
4015.3 
3782.5 

1664.8 
2799.5 
1925.3 

1552.7 
1397.6 
1448.6 

I 



lmSample 

36 

37 
38 
39 

40 
41 
4 2  

43 
4 4  
45 

46 
47 
48 

49 
50 
51 

52 
53 
54 

55 
56 
57 

58 
59 
60 

I 

Lab U 

AK214 
AK215 
AK216 

AK217 
AK218 
AK219 

AK220 
AK2 2 1 
AK222 

AK223 
AK224 
AK2 2 5 

AK226 
AK2 2 7 
AK228 

AK2 2 9 
AK230 
AX2 31 

AK2 32 
AK233 
AK2 34 

AK235 
AK2 36 
AK237 

AK238 
AK239 
AK240 

TABLE 3 .  (Continued) 
Hexane Analysis of Meal Samples 

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

i 
I 
I 
i 

Test Site 

Milling Exit 
Milling Exit 
Milling Exit 

DT Exit 0 
DT Exit 
DT Exit 

Dryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler Exit 
Cooler Exit 

Milling Exit 
Milling Exit 
Milling Exit 

DT Exit@ 
DT Exit 
DT Exit 

Dryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler Exit 
Cooler Exit 

Milling Exit 
Milling Exit 
Milling Exit 

0 Reported as n-Hexane 

0 Desolvatizer Toaster 

Date - 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

Time - 

3:lO pm 
3:lO pm 
3:lO pm 

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

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

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

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

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

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

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

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

921.1 
834.3 
933.9 

4627.8 
3560.8 
2370.2 

1557.9 
1636.0 
1833.5 

1571.0 
1835.8 
2009.5 

1062.5 
1188.6 
1009.3 

3106.9 
1827.6 
1278.9 

1432.3 
1548.2 

1 
I 
I 
I 
I 
I 
1 

Sample Discarde 

2909.2 

I 1369.2 
1681.1 

1595.4 
Sample Discarde 
941.5 

I 
1 

ICE I 

m 
1. 
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3.0 PROCESS DESCRIPTION AND LOCATION OF SAMPLING POINTS 

The A. E. Staley plant processes vegetable oil from soybeans 

by solvent extraction with hexane. Figure 1 is a process flow 

diagram for this plant. Solvent vapors from the extractor’ 

and desolventizer-toasterland other associated processes are 

controlled through the use of a condenser and mineral oil scrubber! 

The condenser collects about 80 percent of the hexane, leaving the 

gas stream entering the scrubber with about 20 percent v/v hexane. 

Based on the test data, the mineral oil scrubber is about 95 percent! 

efficient in removing hexane. The gas exiting the scrubber is 

about 1 percent v/v hexane. 

Temperatures, pressures, and concentrations listed in 

Figure 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 test period. This data will be available in a separate report. 

Sampling points are indicated in Figure 1 by number. Vapor 

emissjon tests were conducted at sites 1, 2 ,  3 ,  and 4 .  Meal 

samples were taken at sites 5 ,  6, 7 ,  and 8.  Figures 2 ,  3 ,  and 

4 are close up drawings of the mineral oil scrubber, the meal 

dryer, and the meal cooler. Sampling at the scrubber was done 

through the ports closest to the scrubber itself. Sampling at the 

dryer vent was done using the lower of the two sets of sampling 

ports. 

-15- 
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4.0 SAMPLING AND ANALYTICAL PROCEDURES 

Air flow in the dryer and cooler sites (Figures 3 and 4) was 

measured by reference methods 1 and 2 of the Federal Register.* 

The dryer duct is 47 inches in diameter and a total of 24 traverse 

points were used for the velocity profile. The cooler duct is 

60 inches in diameter and 48 traverse points were used. The 

velocity of gas through the mineral oil scrubber system was 

measured with the use of a vane anometer at the point where the 

gas is discharged to the atmosphere. Sampling ports in the MOS ~ = =  

ducts were too small to accommodate an S-type or standard type 

I pitot tube. 

Attempts to measure moisture in the gas streams with silica 

I gel tubes were not successful and moisture content was estimated. 

Saturation level was assumed at the dryer and mineral oil scrubber 

sites. I 
I 
1 

The midget impinger hexane sampling train used by personnel 

from PEDCo Environmental, Inc. is shown in Figure 5. Carbon 

disulfide is the collecting media for hexane. The sample is 

drawn at a constant rate. The sampling period is variable depending 

on source concentration. A 45-minute period was used at the mineral! 

oil scrubber sites. Dryer and cooler sites were sampled for 90 

minutes. The sample is then recovered by rinsing the probe with 

*Federal Register, Vol. 42, No. 160, August 18, 1977. 
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15 ml of carbon disulfide and rinsing the train glassware with 

two separate 15 ml portions of CS2. The recovered sample is 

then weighed to determine the amount of solution present and 

analyzed f o r  hexane concentration using a gas chromatograph with 

a flame ionization detector (€ID). The instrument used in this 

test was a Hewlett-Packard model 5830-A gas chromatograph. 

Conditions were as follows: 

Column 20 ft. x 1/8 in. stainless steel 
Column packing 10% SPlOOO on 80/100 suplecoport 
Column temperature 7OoC 

Carrier gas 
Injection temperature lO0OC 

N2 at 20 cc/min. 

Calibration for gas samples was done with 483 ppm and 1450 ppm 

Hexane in air standards certified by the supplier to be within 

i2 percent of the stated concentration. In addition, two audit 

cylinders were provided by the EPA to check the instrument response. 

Analysis of these audit cylinders is included in the appendix to 

this report. 

- 

Meal samples, obtained on site, were analyzed in the laboratory 

using a volitilization, head-space sampling technique.' The sample 

containers were prepared just 

involves adding two layers of 

container, wetting the filter 

the container and contents to 

prior to sampling. Preparation 

filter paper to the bottom of the 

paper with 0.5 ml of water, and weighini 

the nearest 0.1 g .  Ideally a 2 gram 

sample should be added to each bottle. However, sampling had to 

be done quickly to prevent evaporation losses, and the actual sample 

'P. J. Wan, M, Chittwood, C. M. Cater, "Determination of Residual 
Hexane in Solvent Extracted Meal". Food Protein R&D Center, Texas 
A & M University. 
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Column 20 ft. x 1/8 in. stainless steel 
Column packing 10% SPlOoO on 8O/lOO suplecoport 
Column temperature 7OoC 
*;;j Ti ii.".ii 
Carrier gas 

a ?!?'La- I ----__ ,. 
i &.," - i = ~ ~ ~ ~ ~ ~  = i;;i = 

N2 at 20 cc/min. 

I A description of the portable organic vapor analyzer used to 

measure fugitive emissions in the extraction area is included in 

the appendix of this report. 
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RREA 2 . . .. 

AREFi ARER 

7812 

. * ' .  

RT . .. '-, , I - 
c.67 .' 

3,. 17 
2.59 
2.93 
3.21 

, .  ' ,. .. . . r -  

8.075 
4.973 
0.623 
8.384 

85 I945 

. .1: ".. 
118 

978 
13178 

135088 
'. 
d 

XF: 1.8800 E+ 8 * 

21950 13.512 
2.024 2-17 

3288 
8.089 2.m 

13018 
76.455 2 - 3 2  

3.20 124208 
3 
0 ><F: 1.0808 E+ 8 

1.7d c b . D l t V  C - 2 B  



LABORATORY DATA 
Analysis 
Method Number 49 Checker 

C1 i e n t  c T A 1 w  
E 
1 
f 

PN Date 3 / / ’ / 7  
Ana 1 ys t 
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E 

ET 
62.825 

3 428 
33.746 

2 10BBE 
11468 

1 12.808 

E 
li 
i A-37 



I START 

19100E 55.395 
4682 1.353 
12070 3.501 

138808 37.936 
449 0.130 
408 E. 1 1 8  

5385 1.562 

XF: 1.0E80 E+ 0 

--. . .  . . . . . , _. . . . . . 
. .  . - . .  . - 

.. . . .. . , . ... . .. . 
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E 

I 3.21 

.. 
AREA AREA % RT '- - 20980 13.855 

2.120 L. 19 
3218 

8.677 2.61 
13140 

75.348 2.95 
3.21 114108 

XF: 1.0000 E+ 0 

1 1.70 

i. 19 

2.63 
2.94 - % 3.25 

A R E A  :: 
AREA ARER 2 ET 
3826 2.834 

8.251 1.70 
11140 

1. E 6 2  2.19 
1434 

3.569 2.6.3 
10220 

80.284 2.94 
3.25 1BS400 

. .. 
< . .-I . . . 

A-39 

_... .. ... -. 
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2.898 
8.350 
9.694 
4.136 
8.394 

12.54s 
4.159 
5.013 

0 -287 

5503 
1.88 919 

25438 
10858 

1 ~ 8 9  . ... 
22828 q:m .,. 
32910 
18910 
13158 

. 

2*1' :: 8 2.95 
3.22 
4.71 544 

140180 53.485 

'p 
I 
I 

9 
P k 

XF: 1.8800 E+ 0 

>+.?A 3.23 

/STOP 

hy 5 8 3 8 R  
ARER :c 

- i '  

AREA AREA % RT 
1349 8.919 

8.853 8.09 
186 

3.346 1.69 
6732 1.93 
8034 

19.441 2.88 
11.498. t o r l r . '  

- L. 19 391 18 
23130 

2.075 2.61 
4174 

4.991 
53.685 

10840 
2.34 
2.95 
3.23 108808 

w 3.994 e 

i 

F c. 

A - 4 0  



ARER FIRER Z RT 
9928 3.728 DAY@ a B  

ly5 2.b 

ai 0 9  4.528 

12.545 
3.396 

52.791 

1.93 
2.89 
2.19 
2-61 

2 - 9 5  
3.24 140G88 

12860 
49620 
33418 

2.84 9044 

13.631 " 2.3 &-e . 

11 678 4.382 

XF: 1.0088 E+ 0 

AREA R R E H  % 

42228 
25220 
5169 

18078 
1 13880 

- 700  s. 4.2.2 
4.124 

19.814 
12.1 17 
2.426 
4.726 

53.485 

2 B  

P 
11 
h 
A 

A - 4 1  
. .. 

. -  . . . .  -. . . . . . . . 



1B. EXAMPLE CALCULATIONS: CS2 IMPINGER TRAIN TESTS 

Inlet MOS Run # 1 A  

Solution Conc.: 

Solution Density: 

70.467 u g / p l l  hexane in CS2 

CS2 density = 1263.2 u g / p l l  

Solution Density = 1263.2 (1-0.10687) + 70.467 
= 1198.67 pg/u l l  

4 
= 8.904 x 10 pll  106.73 g x 10 solution Volume: 

1198.669 pg/ul l  

Hexane Collected: 
6 

8.904 x lo4 pll x 70.467 u g / p R  = 6.274 x 10 pg 

Sample Volume: 

7000 mll at 94€, 28.93 in Hg 
8295.18 mll at S.T.P. 

Source Conc.: 

6.274 g i 8.295 ll = 0.756 g/R - 756.34 g/M3 - 211000 ppm by volume 

Outlet MOS Run # 1 A  

Solution Conc.: 3.741 pg/u l l  hexane in 110.18 g CS2 solution 

A-42 



Solution Density: 

1 2 6 3 . 2  (1 - 3 * 7 4 1  659 .37  ) + 3 . 7 4 1  = 1 2 5 9 . 7 7  ug/uP. 

solution Volume: 

1 1 0 . 1 8  g 1 . 2 5 9 7 7  g/mE = 8 7 . 4 6  mP. 

Hexane Collected: 

3 . 7 4 1  mg/mll x 8 7 . 4 6  mll = 3 2 7 . 1 9  mg 

Sample Volume: 8 5 1 0 . 2 4  rnll at S.T.P. 

source Conc.: 
-3  

lo = 0 . 0 3 8 4  g/P. 3 2 7 . 1 9  mg 
8 . 5 1 0 2 4  P. m9 - 

- 3 8 . 4 5  g/m’ 

- 1 0 7 1 3  ppm 

Cooler Run #C-1 

Solution Conc.: 

Solution Density: 

0 . 1 7 5 3  ug/uP. hexane in CS2 

1 2 6 3 . 2  (1 ’ - 659 .37  + 0 . 1 7 5 3  = 1 2 6 3 . 0  pg/uP. 

Solution Volume: 

1 0 4 . 9 4  g x 1 . 2 6 3  g/mP. = 8 3 . 0 9  ma 

Hexane Collected: 1 4 . 5 7  mg 

Sample Volume: 

9 7 6 2 . 5  rnP. at 20°F,  29 .83  in Hg 
1 0 7 0 8  mll at S.T.P .  

source Conc.: 

0 . 0 1 4 5 7  g 1 0 , 7 0 8  P. = 0.0014 g/P. 

- 1 . 3 6  g/m3 

- 3 8 0  pprn by volume 
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Dryer Run #D-1 

Solution Conc.: 

Solution Density: 

0 . 9 4 6 6  u q / u l l  hexane in CS2 

1 2 6 3 . 2  (1 - m7 ) + . 9 4 6 6  = 1 2 6 2 . 3  iJg/pll 

, Solution Volume: 

1 5 2 . 2 8  g x 1 . 2 6 2 3  g/mll = 1 2 0 . 6 4  mll 

Hexane Collected: 

0 . 9 4 6 6  mg/mE x 1 2 0 . 6 4  mll = 1 1 4 . 2  m q  

4 t h  Bubb le r :  0 . 0 0 4  u q / ~ l l  in 5 2 . 9 7  q CS2 

Density: 1 2 6 3 . 2  p q / u L  

Volume: 4 1 . 9 3  mll 

Hexane Collected: 0 . 1 7  mg 

Total Hexane Collected: 1 1 4 . 3 7  mq 

Sample Volume: 9 4 4 7 3 7 0  mll 

Source Conc.: 1 1 4 . 3 7  mg 9 . 4 4 7  ll x q/mq = 0.012 q/ll 
3 - 12.11 g/m 

- 3 3 4 8  ppm 
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Sample # 

I 
0 8  
08  

09  
0 9  

I 1 3  
1 3  

1 1 7  

I 

1 7  

I 2 2  
2 2  

2 9  1 2 9  

30 I 30 
3 1  

I 31 

I 

I 47 

37 
37  

40  
40  

1 42 
42 

47 

I 52 52  

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

PEDCo # Date of Analysis Hexane Conc. % Difference 
(vg/g) 

AK188 3-27-79 
AK188 3-27-79 

AK189 3-30-79 
AK189 3-30-79 

AK193 3-2 5- 7 9 
AK193 3-25-79 

AK19 7 4-2-79 
AK197 4-2-79 

AK2 0 2 4-2-79 
AK202 4-2-79 

AK204 4-2-79 
AK204 4-2-79 

AK2 0 7 3-26-79 
AK207 3-26-79 

AK209 4-3-79 
AK2 0 9 4-2-79 

AK2 1 0  3-27-79 
AK210 3-27-79 

AK211 4-2-79 
AK211 3-30-79 

AK217 3-25-79 
AK217 3-25-79 

AK220 4-2-79 
AK220 4-2-79 

AK2 2 2 4-2-79 
AK222 4-3-79 

AK227 4-2-79 
AK227 - 4-2-79 

AK2 32 4-2-79 
AK232 4-3-79 

AK2 4 0 4-2-79 
AK240 4-2-79 

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

0 . 2  

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

3559 .9  
3562.4  

1331.3 
1 2 9 4 . 5  

0.1 

2 . 8  

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

7 3 2 . 5  
7 2 8 . 9  

3 7 8 2 . 5  
3804 .9  

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

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

1 5 5 2 . 7  
1 5 8 7 . 1  

4 6 9 2 . 5  
4 6 2 4 . 7  

1 5 1 8 . 8  
1 5 5 7 . 9  

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

1 3 1 7 . 8  
1 1 8 8 . 6  

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

9 4 2 . 9  
9 4 1 . 5  

0 . 5  

0 . 6  

0 . 4  

0 . 2  

2 . 2  

1 . 5  

2 . 6  

3 .9  

1 0 . 9  

7.0 

0.1 
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__ - -. . . 

I 28 

I 33 

29 
30 

31 
32 

Lab I - 
AK181 
AK182 
AK183 

AK184 
AK185 
AK186 

AK187 
AK188 
AK189 

AK190 
AK191 
AK192 

AK19 3 
AK194 
-195 

Ax196 
AK197 
AK198 

AK199 
AK200 
AK20l 

AK202 
AK203 
AK2 04 

AK205 
AK206 
AK207 

AK208 
AK209 
AK210 

AK211 
AK212 
AK213 

Hexane Analysis of Heal Samples 
Collected at A. E. Staley Co., Des Moines, Iowa 

Test Site 

DT Exi t? 
DT Exit 
DT Exit 

Dryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler Exit 
Cooler Exit 

Milling Exit 
Milling Exit 
Milling Exit 

DT Exi t@ 
DT Exit 
DT Exit 

Dryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler Exit 
Cooler Exit 

Milling Exit 
Milling Exit 
Milling Exit 

DT Exit 61, 
DT Exit 
DT Exit 

Dryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler Exit 
Cooler Exit 

Date - 
3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15 /79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/7 9 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/19 

A-47 

Time - 
9:10 am 
9:lO am 
9:lO am 

9:lO am 
9:lO am 
9:lO am 

9:lO am 
9:lO am 
9:lO am 

9:lO am 
9:lO am 
9:lO am 

2:25 pm 
2:25 pm 
2:25 pm 

2:25 pm 
2:25 pm 
2:25 pm 

2:25 pm 
2:25 pm 
2:25 pm 

2:25 pm 
2:25 pm 
2:25 pm 

3:lO pm 
3:l'O pm 
3:lO pm 

3:lO pm 
3:lO pm 
3:lO pm 

3:lO pm 
3:lO pm 
3:lO pm 

Bexane Conc. 0 
(vg/g) 

3695.5 
2725.8 
2581.7 

1592.4 
Broken Bottle 
1396.3 

1407.8 
1341.2 
1373.7 

736.1 
832.1 
699.1 

3559.9 
2788.2 
3120.3 

1469.0 
1294.5 
1826.8 

829.0 
965.9 
841.0 

667.8 
493.4 
728.9 

5940.2 
4015.3 
3782.5 

1664.8 
2799.5 
1925.3 

1552.7 
1397.6 
1448.6 



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

Lab a 

AX214 
AX215 
AX216 

AK217 
AK218 
AK219 

AK220 
AK221 
AK222 

AK223 
AK224 
AK225 

AK226 
AK227 
-228 

AK229 
AK230 
AX2 31 

AK2 32 
AK233 
AK234 

AK235 
AK236 
AK237 

AK238 
AK239 
AK240 

Test Site 

Milling Exit 
Milling Exit 
Milling Exit 

DT Exit@- 
DT Exit 
DT Exit 

Dryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler. Exit 
Cooler Exit 

Milling Exit 
Milling Exit 
Milling Exit 

DT Exit@ 
DT Exit 
DT Exit 

Dryer Exit 
Dryer Exit 
Dryer Exit 

Cooler Exit 
Cooler Exit 
Cooler Exit 

Milling Exit 
Milling Exit 
Milling Exit 

a Reported as n-Hexane 
@ Desolvatizer Toaster 

Date - 
3/15/7 9 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

3/15/19 
3/15/79 
3/15/79 

3/15/79 
3/15/79 
3/15/79 

A-48 

Time - 
3:lO pm 
3:lO pm 
3:lO pm 

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

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

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

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

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

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

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

5:50 pm 
5:50 pm 
5:50 pin 

- 

0 Hexane Conc. 
(ug/g 1 

921.1 
834.3 
933.9 

4627.8 
3568.8 
2378.2 

1557.9 
1636.0 
1833.5 

1571.0 
1835.8 
2009.5 

1062.5 
1188.6 
1009.3 

3106.9 
1827.6 
1278.9 

1432.3 
1548.2 
Sample Discarded 

2909.2 
1369.2 
1681.1 

1595.4 
Sample Discarded 
941.5 

- . -. . . . . . ... . 
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3. FUGITIVE EMISSION .MEASUREMENT PORTABLE 
ORGANIC VAPOR ANALYZER 
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PORTABLE ORGANIC VAPOR ANALYZER 

The Century Model OVA-128 Portable Organic Vapor Analyzer 
(OVA) is a highly sensitive instrument designed to measure 
trace quantities of organic materials in air. It is 
essentially a hydrogen flame ionization detector 8uch as 
utilized in laboratory gas chromatographs and has similar 
analytical capabilities. The flame ionization detector 
is an almost universal detector for organic compounds with 
the sensitivity to analyze for them in the parts per 
million range (V/V) in air, in the presence of moisture, 
nitrogen oxides, carbon monoxide and carbon dioxide. The 
instrument has broad application, since it has a contin- 
uous, chemically resistant air sampling system and can be 
readily calibrated to measure almost all organic vapors. 
It has a single linearly scaled read out from 0 ppm to 10 
ppm with a xl, xl0, xl00 range switch. It is ideal for 
the determination of many organic air pollutants and for 
the monitoring of air in potentially contaminated areas. 
The OVA-128 is certified intrinsically safe by Factory 
Mutual Research Corporation (FM) for use in Class 1, 
Division 1, Groups A, B, C and D hazardous environments. 

For the A.E. Staley Plant test, the OVA-128 was equipped 
with an adjustable sample dilutor assembly that expanded 
the linear range 10 times enabling direct measurements 
to 10,000 ppm. Ambient air was drawn into the OVA from 
a distance of approximately four feet from the pickup 
probe via tygon tubing. The dilution air stream passed 
through an activated charcoal scrubber to remove heavy 
organic vapors. An adjustable screw clamp, installed over 
the tygon tubing, was used to adjust the back pressure 
(vacuum) present at the pickup probe. The dilutor fitting 
is essentially a T-fitting with one leg of the T going to 
the OVA, one leg to the dilution air supply and the other 
to the dilutor orifice. The OVA was calibrated with two 
concentrations of n-Hexane in hydrocarbon free air (483 
ppm and 1450 ppm) as described in the operating manual. 
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4. U.S. EPA AUDIT CYLINDER ANALYSIS AND 
GAS STANDARD CERTIFICATION 
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Run # 

1 
2 
3 
4 

Average 

AUDIT CYLINDER ANALYSIS 3/13/79 

IIEXANE STANDARD 

The concentration of the cylinder is 1540 ppm. 

Retention time 
in minutes Area units ppm/Area units 

2.61 
2.63 
2.64 
2.63 

762,400 
753,000 
749,600 
753,600 

754 , 650 

The response factor used for the following Audit Std. is 

2.040 x ppm/Area unit 

1 
2 
3 

Average 

1 
2 
3 

Average 

0.0020199 
0.002045 
0.002054 
0.002043 

0.002040 

Audit # XL-391 (Pressure 2 150 psi) .,.,,, i .A,. 

2.63 1,001,000 2042.04 
2.65 995,600 2031.02 
2.63 I, 005,000 2050.20 

2041.09 

/.(, I '  . - , --- - - Audit # BAL 544 (Pressure 1800 psi) 

2.63 44 , 230 90.229 
2.63 43,340 88.414 
2.64 43,080 87.883 

88.842 
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. I  

ESI 
VL' TXT i . 2 a 

;TART 

La 

1 

2 

lE 

86 

64 

4.66 

i 

;TOP ESCAPE 
XT i m I t 4 ?  o . 2 a .. 

'STOP 
b? 5838A 
AREA 2 

RT AREA 

2i85 . . 123 
2.61 762488 
3-a3 6662 

~ .. .; . 
'> < 

AREA Z 

8 .  E16 
99.118 

E. 866 

XF: 1.U0EB E+ E 

1 .  , '. . 
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kc 5 8 3 8 A  
AREA Z 

.. .. 
RT-'. AREA A R E A  Z 

#:'b3 753888 99.135 
3**5 2. 6568 E .  865 

XF: 1.8888 E+ 8 
. .  

3 ~* . .  ; . .  -. .. .i 

START 
V E  

2.13 . 
3.86 

'STOP 
b? 5 8 3 8 A  
AREA % 

RT ' 

2.64 
3. 86 

SLP SENS E . 
START 

'4 E 

AREA 

749688 
6488 

XF: 

3 1  

A R E H  % 

99- 153 
E .  a47 

1.8888 E+ E 

1.76 
:. ..? .: 

.. . 

.. , . ' .  . .  b? 5830A . .  
AREA % 

R T  

2.63 
3.04 

AREA A R E A  Z 

753680 99.279 
5477 8.722 

XF: 1.0880 E+ 0 
A - 5 4  

I 
2.64 

c 

i 
2.63 



.. . .  -. i 

R T  

2.63 
3. 85 

HREA 

100 1080 
7668 

AREA % 

99.240 
8.768 

XF: 1.8888 E+ 8 

START 
V E 

L 

b r  5830A 
AREA % 

RT 

2 
3 
65 
87 

S T H R T  
VE 

.. . 

AREA A R E A  Z 

995688 99.268 
734G 8.732 

XF: 1.~1888 E+ 0 

. .  . - 1  
~ 

by 5 8 3 0 A  
AREA 2 

RT AREA AREA Z 

2.63 

: 
2.65 

2.63 

. .  
2.63 1005880 99.257 A-55 
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. '3.05 7 5 2 8  8.743 

X F :  1.8088 E+ 0 

h? 5 8 3 8 A  
AREA % 

RT AREA A R E A  % 

2.64 43880 1 08.0  R 0 A- 
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PEDCO FXVIRONMENTAL 
11499 CHESTER ROAD 
CINCINNATI, OH 45246 

ATPENTION: DALF: HERSIIFl 

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 
Cyl. No. A-12712 Accuracy& 

Analytical 
Cyl. No. xL-423 Accuracy& 

Component Concentration Component Concentration 

D U N E  487 DDm 

HYDROCARBON FREE AIR BALANCE HYDROCARBON FREE AIR 

. 
-? '$. p3 

.. 

Analytical 
Accuracy- 

Analytical 
Cyl. No. Accuracy- 
Component Concentration 'Component Concentration 

Analyst Approved By 

h m m b  )*blllt. of (Y - h L M tdh ID rtlb Ih.u b. nP-t -by a - willmu =Ooo.L 

ACUBLEND@ 8 CALIBRATION & SPECIALTY GAS MIXTURES 8 PURE GASES 
ACCESSORY PRODUCTS 8 CUSTOM ANALYTICAL SERVICES 
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5. WASTEWATER ANALYSIS 
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p STANDARDS CALCULATIONS 
I Compound density: 8 .  Lsi7-' 
' 

1 Final volume: 3°0/13j 

Volume or-weight of cpd. used: /13Je' 

I I Standard Solvent: c c, 
- 

Standard Concentration: 0 

u 
II 
'I Standard # p i .  in].( Area Unit4 Area Units/pll.l Area Units/vg I or pg/Area Unit 

A-59 



LABORATORY DATA 
C1 ient I <  < 4Fr A.  Analysts 
PN 7y73 N Date 9 / 9 / 7  9 

Analyst YXalrZA 
Method Number 
Checker 



RT 
,. 

.. 

. ... 

RRER 

. 2466 

976800' 
75440 
85160 

152608 

19 1800 

150900 

XF: 

I 

RRER 

0.151 

59.717 
4.616 

11.735 

5.211 
9.233 
9.337 

1.0000 E+ 0 

0 
8 

i 



RT AREA A R E A  2 

. j 2.29 6722 2.498 
--$. 2.54 1839 E. 386 
3 2.75 3879 1 - 441 

3.33 1 13288 42.8b8 
3.47 144388 53.615 

bp 5838A 
AREA x 

ET AREA FIRER % 

-2.27 547 1 1.521 
3 2 - 8 5 !  18248 5.872 

3.29 135280 37.597 
3.49 156988 43.632 
4.25 39868 11.885 
5.17 393 1 1. 893 

5 2.72 



P 
1 
I 
I 

a. 11 3188 1.124 

8216 2.898 
3-69 1377 8. 486 
3.28 1 ~ n a a  37.845 

5-15 358 1 1 - 235 

15748 5.552 C .! 
3.43 i 4 4 2 ~ a  513. 860 

XF: i.8eaa E+ 0 

I 
I 
1 
I 

R T  AREA AREA % 

* 3-26 18538 4.243 
. -2.71 6542 2.638 

3.27 91528 36.875 

i 5-13 2995 1.287 

1 
1 3.38 i 3 6 6 e ~  55. e38 

f 
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6. REANALYSIS OF IMPINGER TRAIN SAMPLES AND 
SAMPLE STABILITY CHECK 

f 
'I 

't 
A-64  



CS2 IMPINGER SAMPLE STABILITY CHECK 

Data Obtained 

Sample 
I.D. 

% Recovery 
In Field Data in lab In Lab 

lJg/lJ 9. Data in field lJg/lJk 

Cooler 2A 0.0335 111.0 
Cooler 2B 0.0123 99.0 
Dryer 2A 4.357 92.7 
Dryer 2B 4.526 114.4 
Drver 1 4th Bubbler 0.00403 95.8 
DrGer 1 0.9466 
Cooler 1 0.1753 
Cooler 1 4th Bubbler 0.00035 

1A MOS Inlet 70.467 
1B MOS Inlet 68.646 
1A MOS Outlet 3.741 
1B MOS Outlet 3.596 
2A MOS Inlet 65.3 
2B MOS Inlet 27.76 
2A MOS Outlet 3.793 
2B MOS Outlet 5.151 
3 MOS Inlet 4th Bubbler 0.07533 
3 MOS Outlet 4th Bubbler undetectable 
3 MOS Inlet 75.438 
3 MOS Outlet 2.119 

undetectable 

105.8 
95.8 

107.4 

99.2 
110.0 
101.1 
125.0 
110.6 
100.0 
107.9 
108.1 
102.7 

108.7 
109.9 

- 

Average percentage 105.5 percent - + 7.72 percent of 19 runs. 

A-65 

0.0372 
0.01218 
4.04 
5.18 
0.00386 
1.002 
0.1679 
0.000376 
undetectable 

69.890 
75.55 
3.780 
4.5 

72.255 
27.77 
4.095 
5.57 
0.077 
0.000950 

2.33 
82.0 



E' 
1 
a 
I 
! 
s 
J 
E 

1 
E 
I 
1 

I 
I 
I 
'I 
a 

3 !.- 

DATA ANALYSIS REPORT FORM 

Client: .VI C. Efi PP. Analysis For: MQU 
Project Number: 3 3 7 3 4  
Requisition Number: 86 7 
Analyses Completion Date : 

Analyst: f l  A K 
Projected Hours: 

Actual Hours: 

a - ?-7 9 

Method Used: 

Analytical Conditions 

Column : 5 p /rnJ 
Detector: f 

Initial Col. Temp: 7 0  
Final Col. Temp: 7fi 

Program Rate: 

Carrier Gas: f l  .z, 

Injector Temp: 

Detector Temp: 2- 

Chart Speed : 

Attenuation: 

Range : 

I c C &/A r ' ~  

Hold Time: 

Flow Rate: 2 9 E.lk M t ' h  / 
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e STANDARDS CALCULATIONS 
ECompound density: 0 .  L.5733 

' Volume or-weight of cpd. used: lljj' 

', 1 Final volume: 30e/93J' 

I Standard Solvent: c 5, 

Standard Concentration: 0 1 2 9 6  fl ~ ~ / L '  
o.&Jq:' I h 3 A c  p i .  std. X w. 103 = IJ9h 1.  012% m 4 / 4  

3 0 # , ? $ ~ .  solvent ml 

Standard # 

'1- L;. I . : .*  

J. 
* *F 

I J L .  in). Area Unit Area Units/vL. Area Units/pg or vg/Area Unit 

L. Area - -  : E! = Area Units/microgram 
IJL P i  Standard Equations 
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1 SAMPLE CALCULA'MONS 

Final Sample volume: 

Sample Solvent: 
1 
E ug to 1111. conversion factor: 

Response Factor 

ug/area unit 

I Peak Area Response Factor Sample Vol(lJL) Total I ~ q .  pL. inj. 1 1 

A-68 



4 P 
E 

1 
8 I 

I 

fl Additonal Sample Calculations: 

I Quality Control Calculations 
PRECISION 

Parameter I Sample NO. I Values I - a Obtained 
m7 

t 
'I 

J 
I 

I I 

I I 

ACCURACY 

e of 
Theor. 



i 

ESCAPE 

TENPl 70 70 
TIME1 10. E 
INJ TENP 150 158 
FID TENP 250 250 
TCD TERP 50 50 
AiJX TERP 200 199 
t3VEN RAX 278 

CHT SPD 1.50 
HTTN 2? 3 - 
FID SGNL A 
SLP SENS a. 3 B  
AREA REJ 1BB 
FLOW A 2s 
FLOU 5 i 

DPTN 0 
-3 

STRRT 

TIRE1 6 a - 

b f  5 8 3 E l A  
AREA L 

R T  AREA AREA Z 

3 - 4 0  241788 56.684 
3.76 184788 43.316 

XF: 1.8888 E+ 8 

._. . I START . . . ., .. . .__ ~ - -  ... . , . . . . . .A-70 . -., . . .  . 8 .  % .r -* 3?&. 
n 4bf- 

.< 

r 

: ,  . . .  



R T  AREA A R E A  % 

2.33 377400 47.228 
3.33 241300 30.197 

150400 22.575 3. i.5 
- *  

b 5830A 
AREA Z 

R T  AREA AREA Z 

/E 
t 

........ .... . 

2.33 JSSISEI 48 656 
3-39 235988 28.832 
3-75 184288 22.513 

XF: 1.0088 E+ 

t 

A-71 
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~~~ ~~ ~~~~ ~ 



h p  583813 
A R E A  % 

RT A R E A  A R E A  % 

2.33 451388 51.378 
3.48 238288 27.118 
3.76 188988 21.585 

i_ 2: . . . . .  . . . . . .  . F , *; 

? '  

. . . .  
... 

STHET 

1 
4 

33 

3.48 
3.79 

' S T O P  

hp 5 2 3 ~ ~  
A R E A  % 

R T  A R E A  A R E A  % 

2.33 
3 - 4 0  
3.79 

449388 51.818 
258288 28.486 
181388 28.584 

XF: 1.8888 €+ 8 

I 

'STOP A-7 2 



. . . . -. . . 
! 

RT AREA A R E A  z 
2.33 448888 53.163 
3.39 229 1 88 27.186 1 3.75 165688 19.651 

R T  

L .  19 
2-32 

3-77 
3 - 4 0  

1 

i 

I 
' I  
4 

ATTN 2+ 9 3 
STHRT 

1.78 

H R E A  A R E A  Z 

1691 0.388 
4513 I. 836 

245588 56.372 
iszma 42.284 

XF: 1.8880 E+ 0 

>-- 2.32 

.2.82 

.-.3- 1 8  37-7 ,, . 3.75 3.39 

-, -, . 
c .. . 

'STOP 
bp 5838A 
AREA z 

R T  AREA A R E A  z 
1.78 8866 1 - 235 

1317 0.282 
1 0 .  . _ _ _ _ _ _  ~ .._____ .?!7.23W S . 7 . 1  4. . A-7.3. .  . .. . .. . _ _ .  



1 
I 
1 
I 
I 1 

I 

1 
1 
1 
I 
'I  
I - 

I 

.. 

2.32 181588 27 - 783 
2.82 8486 1.287 
3.18 16478 2.521 
3.39 225880 34.564 
3.75 174488 26.696 

XI=: 1.8888 E+ 8 

h? 5830A 
AREA % 

R T  

2. 81 
-2. 19 
-2 . 3.5 
-2.63 
-2.81 

2.95 
3.08 
3-39 
3.73 
4.41 

-- 

START 

8.87 

AREA 

27628 
36828 

1 90888 
7878 

35888 
70520 
218188 
229380 
7134 

i 9288 

A R E A  % 

3.1178 
4.378 
22.646 
8.934 
2.288 
4.164 
8.378 
25.887 
27.216 

0.847 

XF: 1.0888 E+ 9 

/A '  )))os O d W  
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n K t n  4 

R T  AREA AREA % 

8 .  87 10208 1.638 
2.01 614 8.099 
2.19 32528 5.224 
2.32 152208 24.448 
2. 81 8858 1.294 
3.87 16368 2.628 
3.38 220 100 35.355 
3.33 182500 29.315 -., 

XF: 1.8000 E+ €4 
- 

tbt.'25 MU v 4 w  A t  t q y  2 * 9  A 
d ; l .  5 

31 

5 ,a - -  - 2.32 

2 - 3 1  
3.11 

3.39 
3.77 

b? 5830A 
AREA % 

F T  A F E A  A R E A  z 
2. 81 1373 E. 190 

2.32 223288 38.725 

3.11 28698 2.848 

2.19 58978 7.816 

2.81 1~11013 1.398 
~~ ~~ ~~~ ~ ~ ~~~ ~ 

3.39 239800 32.988 
3.77 181188 24.938 

XF: 1.8088 E+ 8 

S T A R T  

. .  

+ 3.74 
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5.37 
5.75 

il 
'v 5838A I 

A R E A  % 

.I' R T .  

I' I 

I 
I' 
I 
I 
I1 
I 
I 
'I 
'I 
i 

1.81 1, 1.96 
2.01 

2 2 - 1 9  - 
42.32 , 

I-2-64 , 
-2.79 

2.96 
3. 89 
3.40 ~~ ~ 

2.74 
4.43 
4.89 
5.37 
5.75 

I 

I 
I 
I 
I 

STHRT 

1.30 

A R E A  A R E A  % 

4498 8.442 
66448 6.533 
56948 5.599 
53238 5.234 
117108 11.515 
12840 1.263 
23088 2.262 
45598 4.483 
86089 8.464 
238988 22.785 
279380 27.464 
28780 2.822 
6794 E. 663 
122 0.812 

5427 0.534 

X F :  1.0880 E+ 8 

t 

3.39 
3.75 

'STOP 
b~ 583813 
A R E A  Z 

R T  A R E A  R R E A  2 

lkJE 15728 3.229 

2-81 . '. 1815 E. 288 
2-32 58858 ia. 279 
3-11 2828 8.581 
3.39 . a' 232380 47.789 
3.75 issaaa 37 995 

S T A R T  

c 

. .  
, i  ..''..... ... .. 

XF: i.aaaa E+ B 

c 

L 

4 A-7 6 



1 s:*z . 

\ 2.82 - 3.89 I 
3.39 
3.74 

I i 

! 1 . :  

* S T H R T  

R T  

2.81 ' -2.19 
1- 2.32 
-2.82 

3-89 

3.74 
7 7.a 
".dC 

I 
I 

AREA 

45858 
686800 
3752888 
206488 
402280 
22 1588 
198288 

AREA % u- 
68.159 
3.749 
7.306 
4.824 
3.466 

AREA A R E A  % 

4974 8.179 
351588 12.671 
1884888 65.831 

164788 5.937 
152188 5.483 
161788 5.829 

XF: 1,8R88 E+ 8 

135180 4.878 

. .  
. . x i  . . . . .  

. .  .?. . .  .*: L .,',+.. , 

f '. .. .. ..... : 

, .:. . .  ... - . . .  
e . . . . ' ?  !... 



2.33 

i -. 

b? 383fiIR I AREA % 
I 

R T  

2.19 
+2.33 

4 7  2.83 
3.01 
2.39 
3 .  E.? 

AREA 

18598 
97480 

7388 

188208 
1E.978B 

11930 

XF: 1. 

AREA % 

2.153 
28.890 

1.506 
2.459 

3E. 788 
34.975 

,8088 E+ 8 

- . . . . . . 

2.83 
3. a3 

3.48 
3.69 

'I 

R T  AREA AREA % 

36 1 8.889 
I '  2-19 4179 1.828 

4 2 . 3 3  32458 7.983 
4 2 . 8 3  669 8.165 

3.83 . 1733 0.426 
! 3.48. i 9 8 8 a ~  48.986 

3.69 168388 41 - 483 

XF: 1.8888 E+ 8 

. L. 

;I 2.82 

I( 
i i I  
t 

._. 
' .  

'I -START 
! i 

ATTN 2 t  7 a 



I 

RT 

3-39 
3.75 

I 
I 

I 
I 

AREA RREA Z 

2 3 8 3 E B  55. E30 
18828% 44.970 

X F :  1.8888 E+ E 

-,-, 



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

I 
I 
I 
I 

t 

I I 

- STHRT 

3 R f  

r 
1 2.31 

% 
-c zr.% 

3.39 
3.61 

bc 583813 
AREA X 

RT AREA A R E A  % 

2.  €31 2699 a. 156 
3-19 197288 11.379 
2.31 1 a4 la88 68.867 

75868 4.377 2.82 
2 - 9 4  9 1828 5.298 

159988 9.226 3.2.3 
3.61 164688 9.498 

XF: 1.8888 E+ 8 

!?.THF:T I459 &. Ir26 ! ! !@ ms #b  2;s 

ET 

2.01 

A 2 . 3 1  
4 2 - 3 1  

3. Ea 
3.38 
3.65 

4 2 - 1 8  

AREA AREA % 

9 1288 9.228 
468788 47.383 

29238 2.955 
454 18 4.591 

184788 18,672 
168388 17.014 

XF: 1.B00B E+ 8 

1553 8. 157 

dli* a 
A-80 



'STOP 

I 
I 
I 

I 

I 
I 

' L. 

I i 

I STHRT 

ARER AREA % 

2917 
208300 
1035888 
64440 
187480 
172500 
166900 

E. 161 
11.493 
59.864 

3.831 
5.926 
9.517 
9.208 

XF: 1.0800 E+ 0 

R T  ..., EA .... EA z 
2.19 
2- 3 2  
2.82 
2.95 
3.39 
3.65 

7772 1.982 
8.222 
E. 479 
8.930 

44 - 499 ... ~. 

43.887 

XF: 1.8888 E+ B 



. . .  . 
I 

c 
I 
I 
I 
I I 

I I 

I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
1 

i 

I i 

RT AREA AREA % 

2.19 8418 2.163 
8.731 33978 

2.98 3048 8. 79E,  
174188 44.748 .i. 7?l 

-- .-, -_ 
i. 3L 
2 -  83 2087 8.536 
- 

~~~~ _ _  _ _  
2-65 167488 43.826 

XF: 1.0008 E+ 8 

'STOP 
h? 5830A 
AREA % 

RT a u m  A R E A  % 

2. 01 341 1 0.156 
j 2-19 11.152 
3 2 - 3 3  61.321 
-+ 2.81 3.867 

3. 03 135008 6 -  178 
3.39 194108 8.882 -.- .  
3.68 is4500 8.443 



-. -~ _. . - . ..- . . .. . . . - . ._ .- .- .. . . . .. . . . .. . ._ 

r '  
II 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I C 

I I 

I 
I 
I 
I 

DATA ANALYSIS REPORT FORM 

Client : 

Project Number: 3 3 ? 4 
Requisition Number : 

Analyses Completion Date: 

Analyst: f i f f  
Projected Hours: 

Actual Hours: 

Analytical Conditions 

GC used:Pr 58 3c 

Column: S P / m  20 p' 1 )  
Detector: f ID 
Initial Col. Temp: 70 

Final Col. Temp: 7 0  

Program Rate: - 
Carrier Gas: IJ, 

Injector Temp: 1 9  

Detector Temp: 2 9  

Chart Speed : 

Attenuation: 

Range : 

1,; Lh/  f- I '3 

Analysis For: 

Method Used: /- 66 

Hold Time: 

F l o w  Rate: 2 7 ale,, ', 

A-83  

, 



STANDARDS CALCULATIONS 

BCompound d e n s i t y :  01 drs?7 J/d 
Volume o r - w e i g h t  of cpd.  u s e d :  11 3/4 I 

c 
I 
I 

7 F i n a l  volume: 9@0 / I  

Standard S o l v e n t :  C S  
Standard Concentrat ion : 0 0 2 I 4 f  6 /y/4 

..m” e I q iL 
X gm. 103 = 11d11k. f * T  1111. s t d .  

lpq, J 1111. s o l v e n t  I 

I 
Standard ly I pII. inj.1 Area Unit4 Area Units/pII.I Area Units /pg  I or vg/Area Uni t  

I 
I 
I A-84 



Final Sample Volume: 

Sample solvent: L 5 ,  

uq to ut. conversion factor: 

Response Factor: 

ug/area unit: 

A-E5 

I -  



a Additonal Sample Calculations : 
I 
I I 

I 

Quality Control Calculations 

I 

ACCURACY 



S T A R T  

- - 1.71 

R T  AREA A R E A  Z 

1.71 161 8.839 
3.36 2 16888 53.851 
3.68 191788 46.989 

XF: i . 8 a m  E+ E 

ATTN 2t 9 a 
S T A R T  I 

-t 1.73 
4 

< 3.37 
3.67 

4 
r . 3 1  

'STOP 
b p  5 8 3 8 A  
AREA % 

R T  AREA A R E A  :< 

3.31 
3.37 
3.67 

44. 8 8 1  
38.393 
25.684 

A-87 



1 
I 
I 
1 
I 
I 
I 
I 

I 
I 
I 
I 
I i 

I 4 

I 
1 
I 
I 

AREA A R E A  % 

231888 37.665 
211988 34.551 
i7mm 27.784 

XF: 1.8888 E+ 8 

1 - 7 2  

L- 31 

‘ S T O P  
hF 5 8 3 0 H  

A R E A  X 

RT 
2 - 3 1  
s. 35 
3.69 
- 

START 

i . - -  

AREA AREA % 

29898~1 43.212 
2 1 5 3 ~ ~  31.126 
177588 25.661 

A-88 



C . 3 1  

3.35 
3-71  

- 

- 
- -- 

AREA AREA Z 

STHET 

- 1.72 

2.5’; 
L. .>u - 

120 0 .016 
315300 42.995 
2’34600 31. €83  
187300 25.380 

X F :  1.0000 E+ E 

ET AREA A R E A  2 

2.17 187 E. E42 
a 2 . 3 0  €27 0.140 

3.35 256300 57.234 
z .  75 190700 42.585 

ATTN 2t 6 a 
CTHPT r .d 5 8.81  

XF: 1.8000 E+ 0 

A-89 



3-78 

- 

'STOP 
b~ 5 8 3 8 A  

A R E A  :.: 'C 
- R T  c 0.81 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

L. 

AREA AREA X 

3142 1 . 7.8 1 
59620 11.892 
I251 0.233 
3a95 8.576 

cbb688 49.599 
197888 36.888 

X F :  1.888B E+ 8 

~ .- r 

1.15 9836 1.919 
. 3 2-25, 61288 11.953 

3.11 3326 0.649 
3.33 247888 48 - 334 
7.. 75 189208 36.904 

-> 2.78 1242 e. 242 



- 

R T  

29 
18 
34 
74 

START 

E. 97 

AREA AREA Z 

12310 2.695 
4 Z G  E. 095 

252900 55.378 
191 188 41.839 

XF:  1.0808 E+ 8 

1 - 9 4  - 2.29 

2.77 

3.34 

- 3.87 

b? 5830R 
AREA z 

UT AREA AREA z 
0.97 
1.99 

9598 8.682 
642 6.048 

1 3 2 . 2 9  3E 1788 18.931 
2.77 12540 6. 787 
3.14 33786 2.120 
3.34 234480 14.788 I 3.87 
4.55 

627780 39.386 ~ - 9 1  
147780 9 .268  ~ 



1E XF: 1.0888 E+ q 

R T  P 3 3.29 
-3.77 

4. i - 

STAET 

AREA AREA % 

20440 4.537 
21 1 8. 9 4 7  
922 8.285 

249708 55.438 
177980 39.491 
1387 0.298 

X F :  1.8880 E+ 8 

3. 35 

I t 7- -72 

1 1.73 

p 3.35 
1.84 
2.17 
2.29 

3.72 

AREA 

115 
186 
778 

A R E A  % 

8.027 

E .  181 

56.678 
42.732 

8.025 

8.366 

A-92 



XF: 1.RBtlLI t+ H 

'STOP 
5 8 3 0 ~  

RT A R E A  A u m  x 

1, AREA :< 

32s 0.004 
1633 0.022 

E 1.74 
1.84 
1.99 34090 0.465 
2.17 1858880 14.434 
2.29 5042888 68.737 
2 - 7 7  254888 3.465 I' 3.09 505280 6-39? 
3.34 2 ~ 0 6 8 ~  3.283 
3 . 7 3  194008 2.647 

X F :  1.0080 E+ 0 

c 

%?35 
t 3.34 

3.61 

i t  ' STOP 
LP 5 8 3 0 A  '1 AREA Z 

R T  AREA A R E A  Z 

197 . 0.087 
75 1 0.827 A-93 

1.75 
1.84 

~ " 4-c 



1 7 4 3 e e ~  61 - 8 1 3  z.s.2 
2.79 1 i e788 3.926 

174888 6 .171  2,. 95 

3 . 6 1  i 7 1 6 a ~ 1  6 .886  
3.34 176888 6 .278  

XF: i .8aea E+ R 

RT 

0 . 3 7  
1.7G 
1 . 8 4  
1.99 
2-26 
L . L J  
3.73 
2.9’; 
3.34 
3 . E. 1 

--. .-. r 

- 

HREA 

4965 
166 
982 

21188 
754680 

3032888 
182800 
284380 
171588 
1567e~ 

AREH Z 

8 .  188 
E .  a84 
8.821 
8.468 

16.375 
65.793 
3.949 
6 .169  
3.721 
3.488 

XF: i .e8ea E+ a 

-L 
L. 3e 

3.34 - 78 

- AREA . A R E A  % 

364288 47.883 
223788 29.411 

2-30 
3.34 - 8 7 -” .. 



T 
It 
E 
I\ 
51 I 

p 
I 
I. 
I I 

E 
P 
1 
1 

t 
5 
I 
f 
1 

I 1.. 

i 

-4 - 1 

t 

> 5-23 5.61 

i 6.87 L 8.33 

9.89 / 
1.99 
2.17 
3.30 
2- 8; 
2.98 
3.24 
3.56 
3.77 
3 .89  
4.33 
4.79 
5.23 
5.61 
6.87 
8.33 
9.09 

A R E A  

559580 

3 x 1  1 a m  
i 187a00 
i514~a8 

3523a~ 
70 1 288 
389a00 

-- 
i sa400 

787800 
378200 

198280 
75240 
51 1BBB 
27 1280 
2 1578 
2 19880 

X F  : 

AREA z 
4.858 
6.342 
32.134 

13.145 
6.145 
3.284 
3.859 
6. 088 
3.378 
1.721 

4.437 
2.355 
8.187 

ia.3a6 

a.  653 

1.988 

1.a000 E+ a A-95 



LABORATORY DATA 

Analysis 
Method Number 

Checker 

C1 i e n t  
PN Date 
Ana 1 ys t 

3/27/77 

A-96 



LABORATORY DATA 
Analysis 
Method Number .@ Checker Client h vs .si/ 

PN Date 
Analyst 

H . E  S ~ P L ~ Y  D e r  @t..vej 
4, cr, za./*-c@< s y &  

A-9 7 



~ 

f. t.3 c c d i w  Y Y . Z L 1  

X F :  1.8888 E+ 8 

T E M P 1  E S C H F E  

T E R F l  1 5 0 3 
T E R F  1 70 78 

T I M E l  10. 8 .  
T E R F l  150 92 
T E M P 1  150 182 
TEMF 1 150 189 
T E M F l  150 125 
T E M F l  158 148 
T E M F l  150 147 , 
T E R F  1 158 149 
T E R F  1 158 149 
TEMP 1 150 149 
TEMP1 150 149 
TEFF1 150 i s a  

T E M F 1  7 0 3 

70 70 
143.0 

150 150 
L-JB 250 

50 50 
45 45 

oc 

270 

1.50 
c 
.J 

H 

100 
2 9 

I), 
0 

43. 30 

'STOP 
bp 58388 
AREA % 

R T  AREA RRER Z 

2-13  118 0.829 
2.97 136 8. 034 
3.25 203888 58.943 A-98 
3.60 196988 48.993 -. 



STHRT I 

2.25 

3. 25 

3.69 

'STOP 
bP 5830H 

AREA 2 

RT AREA A R E A  % 

1-05 11910 2 .334  
2 - 2 5  14488 2 .822  
3.25 251480 49.274 
3. E.9 232588 45 - 578 

XF: 1.0088 E+ 8 

RT AREA AREA 2 

1.69 
2 .25  
3.84 
3.25 
3 .65  

START 1 

16488 3.853 
13838 3.861 

496 8.117 
224988 52.848 
178888 48- 129 

A-99 



1.77 

2.25 

3.25 

3.69 

kc 5838A 
A R E A  2 

U T  R u m  A R E A  z 
2.25 57990 10.915 
3.88 4989 0.924 
3.25 255480 48.871 
3-69 21 3880 40.898 

S T H R T  I 
XF: 1.0080 E+ 8 

R T  AREA A R E A  % 

1.64 15990 18.731 
2.25 15828 18.617 
3.25 117280 78.652 

XF: 1.0888 €+ E 

S T A R T  d c 
2.25 

3.25 
I 3.61 

A-100 



. - - - -. . 
AREA % 

ET AREA A R E A  % 

1.78 15928 3.286 
2.25 79288 15.968 
2-72 2997 8.684 
5.00 8788 1.752 
3.25 286788 41.632 
3.61 152980 36.838 

XF:  1.8888 E+ 8 

STHET 

i 
ELf 

AREA A R E A  % 

hp 5 8 3 0 H  
AREA :: 

ET 

102 0.822 
i a7000 23 - 256 

447 1 8.973 
12838 2.792 

221808 48.270 
113380 24.657 

XF:  1.8088 E+ 8 

R T  AREA A R E A  % 

1.69 181 8.848 
1.95 252 8. 867 
2.24 22398 5.978 
2.71 292 8.878 
5 .  E2 1599 8 .  427 - 

~ 56.553 A-101 3-25 211888 ~ ~~ 



1 
1 
1 
I 
1 I 

I' 
I I 
I 
I 
I 
I 
I 
'I 

I 
,I 
1 
I 

i 

:? 

- 

XF: 1.8880 E+ 8 

"\ &2\& 
3115 \7\  

3.25 
3.57 

'P 5838~ 
AREA 2 

R T  

1-69 
2.12 
2.25 
2.72 
2-46 
3.25 
3.57 

START 

1.69 

AREA AREA Z 

8.839 
8.582 
4.287 
8.051 
0.401 
47.703 
47.096 

X F :  1.8000 €+ 0 

R T  

1.69 
2.25 
3.25 
3.61 

AREA A R E A  Z 

202 8.  026 

2 13488 27.398 
168780 28.632 

484600 51.945- a 

XF: 1.8808 E+ 8 

r 

A-102 



‘1 
I 
I 
I 
1 
c 
I’ i 

I i 

I i 

1 i 

I i 

I 
I 
I 

I 
,I 
I 
I 

L. 

c 
F S T R R T  

1.G9 

1 2.25  

HREA z 

R T  AREA AREA % 

184 8.E17 
494988 82.381 

143 8. 824 
185688 17.578 

XF: 1.0888 E+ 8 

1 

2 . 9 6 .  
3.25 

b p  5 8 3 B A  
AEEH x 

ET AREA A R E a  % 

2.25 5 13988 57.276 
2.9E. 12838 1.438 
3.25 239888 26 - 638 
3-66 131580 14.656 

X F :  1.8888 E+ 8 

C.T FIRFR 



I 
I 
1 
I 
I 
r 
I' 

r 
r 
!I 1 

I 

I i 
i ' l  i .  

I 

I 
I 

... 
XF: 1 . ~ ~ 8 0  E+ 0 

START 
3110 \74 

bp 5838A 
AREA x 

RT 

2.24 
3 - 2 5  
3.63 

A R E A  

589688 
239888 
I 94980 

AREA Z 

57.561 
23.41 1 
19.823 

I 2.24 

2 - 2 4  
hp 5 3 3 8 ~  
AREA z 

R T  AREA AREA 2 

1.34 
2.24 
3.24 

1.788 
76.322 
21 I 8 9 B  

XF:  . l .B000  E+ 0 
. . 



XF: i.080a E+ E 

h P 
HREA :.: 

= i '-. 0 - s 0 H 

RT AREA AREA 2 

2.11 4926 1 - 374 
2.24 462 1 a 12.888 
2 -  71 2870 0.808 -. '2 42 5357 1.494 
3.24 166688 46.463 
3.54 132688 36.981 

XF: 1.8080 E+ a 

S T A R T  I 1 . 6 7  

R T  H R E A  A R E R  X 

2 - 3 2  
2-69 
2.98 
3.22 
5.59 

64 188 
1297 
4528 

2 1 E988 51. E28 
132488 . 32.835 

, . - -., . . . . . , . . , , . , . - . . . 
XF: ~ . 1 ..pnn- ' 

A-105 



1 
I I 
1 
I 
z 
I 
1 
I 

I 
I 

138 
315 

293 
1483 

130000 

30360 

8 . 0 8 5  
0.206 
13.344 
0.192 
0.971 
85.201 

X F :  1.0088 E+ 0 

R T  AREA FIRER % 

1.93 
2-23 
2.78 
2.98 
3.23  

240 
19540 
307 
1633 

21 1800 

8.193 
8.368 \ 

8.131 

XF:  1.8808 E+ 0 

. . , . . .- A - 1 0 6  .... .- . . . . . . ._I._.I____ ” .  . - . . . .  r’.LF ......_ -.---- 
. .  . .  

. .  
J .  1 . .  



,/ XF: 1.8000 E+ 8 

b? 5 8 3 0 A  
AREH :< 

R T  

START 

HREH AREA X 

131 0.833 
140 8.B35 

192200 47. S 5 0  
289200 52. 882 

X F :  1.8800 E+ 8 -3 f i  &lea A& a 6 3  

-) 1.66 

2.65 

h? 5838A 
AREA ?: 

RT AREH AREA z 
r r  1. bb 

2.19 
2.65 
2 . 9 1  
3. 15 
3.51 

4 1 7  
46810 

902 
2919 

172600 
144200 

8.113 
12.725 
8.245 
0 .  794 



&- 2.20  

'2,L d 
=-3 5 

LP 5 8 3 0 A  
AREA z. 

R T  AREA A R E A  :: 

2.20 
2.90 
J. 15 

11458 
f 3 1  

96140 
-- 10.578 

0 - 675 
88 - 355 

XF: 1.00~0 E+ 0 

pT;THRT 

583BA 
AREA % 

R T  AREA 

1-66 
1.91 
2.20  
2.65 
2.90 

533 
3226 

42 15000 
2 10000 
6a0708 

3 .14  174408 
3.49 248800 

XF: 1 

S T A R T  1 
. 

A R E A  % 

3.851 

3. 1 9 3  
4.563 ' 

i i . a i 7  

0000 E+ 0 



c 
I 
I 
I 
c 
1 
I 
I 
I I 

1 i 

$1 I 

I 
I 
I 

I 
I 
I 
I 

c 

I i 

RT AREA AREA % 

1.98 795 0. 835 
2.19 1649b08 73.628 
2.64 188888 . 4.857 
3.82 1 9 1  180 8.532 
3.13 128380 5.728 
3.41 161988 7.233 

XF:  1.8800 E+ 8 

START I 

E. T 

1. e6 
1.31 
2 .  87 
3-19 
2.76 
3.15 
3.37 

AREH A R E A  % 

8662 B. 94.2 
4423 0.481 
51830 5.635 
436808 47.401 

121688 13.220 
196388 21.341 

181008 18.980 

XF: I . B B ~ B  E+ a 
STRET 1 

bp 5838A 
AREA % 

R T  AREA AREA' % 

1.57 459 1 0-583 A-109 
,-. ._ ..-I * .w< . .~ .. r _ _ _ _ . . _ _ . _  2.57.1 .,.-,_ . .. . , B .  339 



I Q 

I 
I 

I 
I 

i 

I 
I 

2.23 

bp 5 8 3 8 A  
A R E A  f: 

FT A R E A  

2.23 531188 
3.?9 172 
3.23 217988 
3.60 196388 

X F :  

STAPT 

ARER 

56.173 
8.818 

23. 847 
28.762 

1.8888 E+ 8 

2 . 2 5  ? 
bST*P 

*r 583ER 
A R E A  Z 

R T  AREA 

3.25 556588 

XF: 

START 

1.68 

AREA 2 

188. E68 

1.8888 E+ 8 

b 2.24  

2.89 
STOP 

br 5838R 
RRER Z 

RT AREA RREA Z 

1.68 147 a. 844 
2.24 97.639 

. .  7770 I-=.- . 327788 

1 A-110 



I 
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APPENDIX B 

F I E L D  DATA SHEETS 

B-1  



1. CS2 IMPINGER TRAIN TESTS 



CS2 IMPINGER TRAIN DATA 

Plant and City: >FrqLLy dL5  f L { G  # -  c 1 

Date: . -,I' Ambient Temp.: Ambient Press.: U3.T 3 
Sampling Location: mos :4 /e f A+& Run Number: /WL.< -if 

Sample Train Description: 

Pump Type/No.. Calibration Factor: 3'' 7T , 2-W v- 

Test Data 
.. 
,- .\.. 

:,* 5 - I  
Clock Time Start: , ,. - Pump Count Initial : 

Sampling Time: Y r r n r H  Net: 

Volume of Gas Sampled: 

Finish: /2 : @ q  Final : 

Stack Temp O F  

.I . . .  
I .  

Static Pressure Impinser Train 
in H20 TempeGature OF 

Ic__r -F- C. 

.& (: .r. 

. ,  6 i ec~. . , , ' -  /j 4 .  I . c-. . * ,--la. ,-,< ~ 

Moisture Determination 

/ /  
Silica Tube Number: 

Pump Type/No.: 2 / 7  r k t  * Calibration Factor: 

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

Net: .?Om;:, Net: 

Volume of Gas Sampled: c 

. I  

. I  Grams H 2 0  Collected: 0 . 6 3 .  I ! .  
/ '  

( ' ,  ' 
I 



c 
I 

c. 

CS2 IMPINGER TRAIN DATA 

Plant and City: <,-etL? Dc-< i q : . r r t >  

Date: :> /,; 3 / 7 j Ambient Temp.: Ambient Press.: 2h. 97 
I ; ; .  2 - i- 

Run Number:- - -  c Sampling Location: Ci.' Y * h L C  I 

Sample Train Description: 

Calibration Factor: :' - .  Pump Type/No.: 2 ~ .  -iy 
2 I 

Clock Time Start: /5-:/7 Pump Count Initial : 

Sampling Time: Net: 

Volume of Gas Sampled: 

Finish: / L  , ~ i  Final : 

Stack Temp ?& 

,, r .  ,, 

Static Pressure 
in H20 

Moisture Determination 

Silica Tube Number: 

Impinger Train 
Temperature OF 

L / '  . 

c,. ;-- 'f + 

w 

86' ' 

Pump Type/No.: Calibration Factor: 

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

Volume of 

Grams H 2 0  

Net: Net: 

Gas Sampled: 

Collected: 

B - 4  



! 

CS2 IMPINGER TRAIN DATA 

Plant and City: - 

Date: 9 / 1 3  /7 c/ Ambient Temp.: Ambient Press. : * 
Sampling Location: & L e 7  pr-5 Run Number : / J 7  O9.1  n: -3 
Sample Train Description: -%V r 92 fmf7/hr6,432 F#Zfi/u U a ?  .. r 

JKTL 
df - *  Pump Type/No. : Calibration Factor: 

+% C L V .  a',- WL-. - .?. \- 
Test Data 

Clock Time Start: ,97- Pump Count Initial: 
Finish: /q,'ds Final: 

Sampling Time: Net: 

Volume of Gas Sampled: 

Stack Temp .T 
7 4 - L .  

Static Pressure 
in H 2 0  

Impinger Train 
Temperature O F  

(.:T- 

Moisture Determination 

Silica Tube Number:P 8. 

Pump Type/No.: Calibration Factor: 

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

Net: Net: 

Volume of Gas Sampled: 

Grams H20 Collected: 

B- 5 



CS2 IMPINGER TRAIN DATA 

Plant and City: I T F f i L  I27 ,- aeo f l u&  

Date: / / />A+ Ambient Temp. : Ambient Press.: 2%- $3 

Sampling Location: PI55 f l L C 7 L c 7  @+&Run Number: f l . -  . < .. $1 

Sample Train Description: 

Pump Type/No. : s4f f 4 3  Calibration Factor: s Z a u ~ h  
Y "/3?'a 7 * 

Test Data 

Clock Time Pump Count Initial : 

Sampling Time: q Y  m.- Net : 

Volume of Gas Sampled: 

Finish: / A  :04 Final: 

Stack Temp OT 
Static Pressure 

in H30 
Impinger Train 
Temperature OF 

< , .. I- 
,:. C 
1 .  
i ' ,' 

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 H20 Collected: 

B-6 



/ - I : , -  , 
,,; I,.. r ,+ ' i' .'C 

' ; < I  '&.,:.,.;c /. 

CS2 IMPINGER TRAIN DATA ?-+ 
3: \q 

Plan t  and C i ty :  

Date: 3//3/./? Ambient Temp.: Ambient Press . :  = 2s 7 7  

c; :-+* C-J. (2- j / ' J ; ~ ,  ,_r 1 
/ t 

/ / I 
.? 

Sampling Locat ion:  i 7 . 1  i. s ~ d i  ,FL c 7 Run Number: t b ; (  i- 62 

Sample Tra in  Desc r ip t ion :  c L..., .5 / e .  
I 

... .. 3 

f.L, !-( 1- /- 
- .  

Pump Type/No. : 5 -. C a l i b r a t i o n  F a c t o r :  
I _. .7 ,L:. 

Test  Data 

Clock Time S t a r t :  / 5 . . / 7  Pump Count I n i t i a l  : 

Sampling T i m e :  N e t  : 

Volume of Gas Sampled: 

F i n i s h :  f k l a  F i n a l  : 

S t a t i c  P r e s s u r e  Impinqer T r a i n ,  
Stack Temp i n  H20 Temperature O F  

I '  L . .  

. . I  > 'I f= 
7 I '  
I .  

.,y..2- 0 $(: '-' 

72 g?- 

ItA FZ' 

Moisture  Determinat ion 

S i l i c a  Tube Number: 
F' /  

/ 6 .  / P p s  

C a l i b r a t i o n  F a c t o r :  ( ' e  ) - j L /  :*'/ L L -  .-e Pump Type/No . : i34 . - d  ' p  

Clock T i m e  x:3. pump Count I n i t i a l  : YL-Ci.7 
y 7 .;'I 9.1 S t a r t :  15-31 ri n .  F i n a l  : . .  F i n i s h  : 

Volume of 

G r a m s  H20 

N e t :  N e t :  

7 7  c 7 : . I  ,,~ G a s  Sampled: - .  2 c/, L L /  n.P c, 

Col l ec t ed :  003Y 



CS2 IMPINGER TRAIN DATA 

a4-e I 

Plant and City: '?.y 

Date: /// 3 / 7 4  Ambient Temp. : '77 Ambient Press.: 
C','Or'T- 3 -  Run Number: fl Sampling Location: /k]7LQ 7' I 

Pump Type/No.: s/3 Calibration Factor: !, 3 

- -  Sample Train Description: P n  .y\ .In?, h c 2, + L _  ,_-, 
c 

/ I 

1 )* &.& w-  
LLb-r i ,. m-- 

Initial: 
Test Data yJb"sac d Clock Time Start: /7: c J o \ j  Pump Count 

Sampling Time: 3 &ire' 17;4q5 Net: 

Finish: /7 . ' /F /  Final : 
zL 7 s c c J 2  w J 3  

Volume of Gas Sampled: 

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

32.  = c.. .n- 
Gc 

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: 



P l a n t  and C i t y  

Date: ?,//$> 

CS2 IMPINGER TRAIN DATA 

Sampling Locat ion:  c ' A L L S  Run Number: < - - I  . 
Sample Tra in  Desc r ip t ion :  / -7- dsM//d 

~ ~~ ~ 

/ 
Pump Type/No. : fl</ ,' C a l i b r a t i o n  F a c t o r :  

. .  . i c  
T e s t  Data 

1: - 
Pump Count I n i t i a l  : Clock T i m e  S t a r t :  0 xq : 

F i n i s h :  o?m F i n a l :  

Sampling T i m e :  7J f l '  7 .  N e t :  

Volume of Gas Sampled: 

S t a t i c  P r e s s u r e  Impinger Tra in  
S tack  Temp OF i n  H20 Temperature OF 

0 
> 

3 
\ '  

Moisture  Determinat ion 

S i l i c a  Tube Number: / 3 </2 

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

Clock T i m e  S t a r t :  Pump Count I n i t i a l :  /J.??<') 1 @ 
F i n i s h :  F i n a l :  1 ' 3  7 2  .' / 
N e t :  N e t :  

Volume of Gas Sampled: 

G r a m s  H20 Col l ec t ed :  

B-9 - 



CS2 IMPINGER TRAIN DATA 

- 
Plant and City: A,?. 7r4irv D E S  J V O : ~ ~ - S  , ~ c w i  

Date: 3/f5,/79 Ambient Temp. : ZS'F Ambient Press.: . d  &? 

Sampling Location: L 
Sample Train Description: jh.t , I*-, P. -4 

> 

Run Number: &*a 
F - ,: 

/ 

c- , 

Pump Type/No.: b / 42 Calibration Factor: 4w J * 

A c', 

Test Data 

Start: / ! f ' , / 9  Pump Count Initial: 
Finish: . . .  Final : , <- I i : Clock Time 

Sampling Time: 9 G  f i l : , . : u ~ E S  Net: 

Volume of Gas Sampled.: 

Static Pressure Impinger Train 
Stack Temp OF in H20 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: 

B-10 



CS2 IMPINGER TRAIN DATA 

8 
1. 
1' 

1' 

Plant and City: 4.E 574 L6) I  BiS MuwS Z O V k  

Date: sliSlW Ambient Temp. : J5--3c0 Ambient Press. : IY.73 
Sampling Location: & , O L E  e Run Number: c -2 - 6 .  

Sample Train Description: D o 4 b  h- &- 

L.'( . , _-. ; . Pump Type/No. : mcg u'c I / sc3 Calibration Factor: 

Test Data 

Clock Time Start: / 6 Y s  Pump Count Initial: 

Sampling Time: *'.! <, 'A!, '. &. : Net: 

Finish: /5 Final: 

,? . /(!', ". f Volume of Gas Sampled: d - 1Y,:i7 cf.' . ,  

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

6 :, 
1 , .  

3 1 ° ~  . c. -. 
.'L: 0 0 Y U  I 

Moisture Determination 

Silica Tube Number: 

Pump Type/No . : 
Clock Time Start: '. Pump Count Initial: 

Calibration Factor: , 
,I \ 

Finish: \- Final: 
P --- -. - 

Net: Net : 
/ 

Volume of Gas Sam led: 

Grams H 2 0  Col , ,/' cted: 



c 
Y 
E 
I' 
I I 

E t 

r 
Y t 

P 1. 

1 

1 

'I' 

i- 

c 
.I 
4 
I c 
I 

CS2 I M P I N G E R  TRAIN DATA 

P l a n t  and Ci ty :  5 / " ! L E Y  i ) r  < I - C C * L  ,- I 

Date: j// i/ ' I C /  Ambient Temp.: 3~ f Ambient Press.: L.:: F i  

Sampling Locat ion:  VF,L Run Number: D f 
I - 

- - 
Sample T r a i n  Desc r ip t ion :  S A  -I -L.m o LI 2, hhk $ 5  ( I  t h\ <<'. L . - > . - , e , -  

1 I L \ 

Pump Type/No.: Ki C a l i b r a t i o n  F a c t o r :  

< < A '  Tes t  Data , I  ~ - - 7=- W J  .,LA 
-'n t I n i t i a l  : y S b .  ~ Ih C l o c k  T i m e  S t a r t :  

F i n i s h :  9. s f  F i n a l  : 

Sampling Time:  N e t :  

S t ack  Temp Df 4;"' (1 
S t a t i c  P r e s s u r e  

i n  H20 
Impinger T r a i n  
Temperature O F  

p * F  

(, ( f -  

F 

Moisture Determinat ion 

S i l i c a  Tube Number: / S F -  I 

, t +  

Pump Type/No.: C a l i b r a t i o n  F a c t o r :  

I n i t i a l  * 43.7 3' 
*c:IIy 

Clock T i m e  S t a r t :  Pump Count 
C,( y> 5 F i n a l :  f :  4 I Wl F i n i s h  : 

Volume of Gas Sampled: 7 R A  I / y  / C  G . A  ,,,J - f i n  se*/7'4 ., - 

Grams .  H 2 0  Col l ec t ed :  



CS2 IMPINGER TRAIN DATA 

Plant 

Sampling Location: d bV#/  Run Number: #d7 A- 

*%hc7/  D v ,  ? Gdbkr-r  /rrnJPE. I 
, s f -  

I 
Sample Train Description: 

P C d  

Test Data 

Clock Time Start: kT.'06 Pump Count Initial: 
Final : Finish : 1 /7/ - 

Sampling Time: Net : 

Volume of Gas Sampled: 

Stack Temp OP- wfc 
dP' 

Static Pressure 
in H20 

Impinger Train 
Temperature O F  <-. r 

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 H20 Collected: 

B-13 



Y- 

I 

CS2 I M P I N G E R  TRAIN DATA 
.- 

P l a n t  and C i t y :  S h \ a L !  ; a P S  w O k t l i  =LrkhP r e m  k c .&+&I 
* C  Date: 3 / 1 ~ / 3 $  Ambient Temp.: 16' Ambient P r e s s . :  

Sampling Locat ion:  X 2 w  c r  Run Number?#Z 

7 -8uU-+L-l ( r 4  r-Y-9 . - I 

h - . J I 
Sample T r a i n  Desc r ip t ion :  ~ I A  & + ~ U h p o , -  . 

U A  -? 
I 

h_ . r 
Pump Type/Nd. : \h\C P . C a l i b r a t i o n  F a c t o r :  7 &d/& 

J 

2 22- 4/ * 14 ;06 T e s t  Data 
P *hLL- r t  

S t a r t :  * -t I n i t i a l :  
F i n i s h :  I<' 21 F i n a l  : 

Clock T i m e  

Sampling T ime :  N e t :  

Volume of Gas Sampled: 

S t ack  Temp pd 
C 4 O  i 

S t a t i c  P r e s s u r e  
i n  H20 

Impinger Tra in  
Temperature O F  - a. c 

Moisture Determinat ion 

S i l i c a  Tube Number: 

Pump Type/No.: Cal ibra t ion  F a c t o r :  

I 
~ 

G r a m s  H20 Col l ec t ed :  e 

Clock Time S t a r t :  Pump Count I n i t i a l  : 
F i n i s h :  F i n a l  : 

N e t :  N e t  : 
I -.' 

Volume of Gas Sampled: 



CS2 IMPINGER TRAIN DATA 

Plant and City: - JIJIsdys E+& &-.r u c  
- 

Date: Ambient Temp.: Ambient Press.: 

Sampling Location: ZDV P T  Run Number: #!-3J 
"v n-r 

Sample Train Description: a &P ,*f 3mk,ef kLh6 /&S Ibml~ 0 2  f a C A I  - 
Jh-4 4-+ 

Pump Type/No. :' wV\SR &4: Calibration Factor: 2 --[/& ? 

as& ?k=-K h 

*c. b. 
L L  Test Data 

Initial : Clock Time Start: I b.m pQm---t 
Finish: i 7*4?- Final : 

Sampling Time: T O O &  \ Net: 
Volume of Gas Sampled: 2 'Lcru*lcJl's/& LO - . -  L r/, ' , i -1. I 

Stack Temp PT * X L - C L  

64"' 
b4" 

static Pressure 
in H20 

d C  

83"" 

Moisture Determination 

Silica Tube Number: S L r n  aA 

I .- 
Impinger Train . 
Temperature O F  - .t F 

- 

4b ut= 

46 Of= 

Pump Type/No.: Calibration 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: =&4 b NwYe. u. & P & h O , \  

J 

Date:qs[p Ambient Temp.: Ambient Press.: 

Sampling L o c a t i o n : L  Run Number: ##_?a 
Sample Train Description: n../ / 3&,L-& 4&/3 KmA 0; -I 

I!.. % k h \ s Q r -  
- I / /  

w 0 

I 
Pump Type/No!: .~.s% e 54 Calibration Factor: 'z 7k-u A,[ /A- ' 2  . 

3 ,p.-..4'cA;balksR 
'* C;nh %.I, 

Test Data U4&. 
LT-" LJ 

Clock Time Start: IG;% t Initial : 

Sampling Time: c o d  Net: 

Volume of Gas Sampled: 

Finish : Final: 

Stack Temp 7' 
86" 

Static Pressure ImDinaer Train 
in H20 Temperature O F  

c'i.-l= - .  

83"" 
9 3"- 44yr 

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 H20 Collected: 
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2. VELOCITY DATA: COOLER AND DRYER SITES 
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.- 

MOLECWLW STACK I S S I D E  DIKENSION (in.) . PITOT 1 
TUBE C& 

.84 
>TAM OR SIDE 1 I SIDE 2 In. 

60.0, I ,  , ,  . , - ,%9.Q 

CAS VELOCITY hND VOLUME DATA 
w 

1 SAMPLING LOCATION I TICIE cLDcx I 



Ghs VELOCITY AND VOLUME DATA 

P U N T  AND CITY RVN DATE 

AF. < r m C Y  c 
1. 

1 

3. 

. 



m 
8 

J. 
'B 

i 

PLANT A!!D C I T Y  RUN DATE 

f b  7 9  1. P E  S r U L b Y  O c S M o  /A/ CJ I 
I 

S W P L I N G  LOCATION 

DRVG-K 

RUN NU. TEMP. BAR. PRESS S T A T I C  PRESS 
NUMBER OPERATOR ('r) (in. H9) (in. R20) 

'0 .03  
2 s  J I  

2. b u-1 L e w ) s ,  HlPP1.C 
I 1 I I  J I  

ys. 
HOLECULAR STACK I N S I D E  D I P E N S I O N  Iin.) PITOT 

xw on SIDE 1 I S I D E  2 

b4 
,2, 49 , f 7 . 0 .  , I , . . . .  

4 0  4 4  $1 bI 
FIELD DATA 

VELOCJTY 



CAS VELDCITY hND VOLUHE DATA 
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PITOT TUBE CALIBRATION 

The pitot tubes used in sampling vere constructed by 

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

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

c 
coefficient of 0 . 8 4  vas assigned to each pitot 

Fiqures  E - 4  and 1 - 3  for alignment requirements 

tube. See 

of Method 2. 
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I 
1 
d 
I 
1 

I i 

c 
1 

LON-.  . - /  I 
TUBE 1 

(0 )  

rigura E-5 -per of face-opening nira1ignmcnt that can 
result from field use or improper conrtructlon of ‘pypc s 
p i t o t  tuber. Thane w i l l  not affect Cp 80 long ar a1 m d  
a2 <lo*, 81 and 62 < S g r  I CO.32 cm ( l / B  in.) and w<o.oS OD 
( V 3 2  in.). 

P 

I 



i \ 

I 

I TWSVCRSE 
TUBE A X I S  

1 

A-SIDE PLML 
1 

?iqurb E-4 Properly constructed Typm I p i t o t  tub., ahoun in: 
(a) end v i u r  face opening planer perpendicular to tranrverre 
u i r r  (b) top vi-; face opening planer p a r a l l e l  to lonpi- 
t u d i n a l  e x i r j  (e )  s i d e  vim: both l e g @  of q u a l  length and 
center l iner  co inc ident ,  when vicvcd from both Bide8 .  
coefficient valuer of 0 .84  may be arrigntd to pitot  tuber 
constructed t h i r  way. 

Baseline I 
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PROJECT PARTICIPANTS 
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PROJECT PARTICIPANTS 

Name Affiliation - 
Nancy McLaughlin EMB/USEPA 

Dale Hershey PEI 

Ali Khalifa PEI 

Jerry Lewis PEI 

Jana Wallar PEI 

Gary Hipple PCS 

Title/€unction 

Project Technical 14anager 

Test Team Leader 

Project Chemist 

Source Test Technician 

Source Test Technician 

Subcontractor - Testing 

EMB - Emission Measurement Branch - U.S. EPA 
PEI - PEDCo Environmental, InC. 
PCS - Pollution Control Science, Inc. 
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APPENDIX D 

SAMPLING LOG 
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Date Time - - 
3/12/79 9:oo - 12:oo 

13:OO - 16:OO 

3/13/79 8:OO - 1 1 : o o  

11:24 - 12:09 
12:lO - 15:17 

15:17 - 16:02 
16:02 - 17:OO 

17:OO - 17:45 
18:30 

3/14/79 8:00 - 10:30 

1 1 : o o  - 12:oo 

12:OO - 13:OO 
13:OO - 16:OO 

3/15/7 9 8:OO - 8:41 
8:41 - 9:50 

SAMPLING LOG 

Activity 

Test teams from PEI and PCS arrive, 
begin set up of laboratory and 
equipment. 

Personnel from EMB and RTI arrive. 
Initial inspection of test sites. 

Test team sets up for first test. 

Test 1 on mineral oil scrubber. 

Lunch break, clean up trains, begin 
analysis, prepare for Test 2. 

Test 2 MOS. 

Clean up 2nd test and set up for 
3rd. 

Test 3 at MOS. 

Test team leaves for the day. 

Initial set up on cooler and dryer 
sites. 

PCS conducts initial filter check test 
on meal dryer site. 

Lunch break. 

High winds cause cancellation of 
testing. Test team leaves for the 
day. 

Set up for first test. 

Test 1 on cooler and dryer sites. 
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