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SOURCE EMISSIONS SURVEY 
QUEMETCO INCORPORATED 

INDIANAPOLIS, INDIANA 
FEE NUMBER 88-141 

INTRODUCTION 

METCO Environmental, Dallas, Texas, conducted a source emissions survey 

of Quemetco Incorporated located in Indianapolis, Indiana, on October 3, 

4, 5, 10, 11, 12, 13, and 14, 1988. The purpose of these tests was  to 

determine the concentrations of particulate matter and lead being emitted 

to the atmosphere via the Electric Arc Furnace Baghouse Exhaust Duct. 

the Reverberatory Furnace Stack, the Baghouse 039 Stack, and the 

Baghouse 040 Stack. 

monoxide were also determined at the Electric Arc Furnace Baghouse 

Exhaust Duct and the Reverberatory Furnace Stack. 

The concentrations of sulfur dioxide and carbon 

The sampling followed the procedures set forth in the Appendix A to the 

Code of Federal Regulations, Title 40, Chapter I, Part 60, Methods 1, 2, 

3, 4, 5, 6, 10, and 12. 
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Source 

E l e c t r i c  Arc 
Furnace 
Baghouse Stack 

Reverberatory 
Furnace Stack 

Baghouse 039 
Stack 

Baghouse 040 
Stack 

SUMMARY OF RESULTS 

P a r t i c u l a t e  Sul fur  Dioxide Carbon Monoxide 
Emissions Lead Emissions Emissions Emissions 

(gr /dscf)  ( l b s /h r )  (gr /dscf )  ( l b s /h r )  (ppm) ( lbs /hr )  (ppm) ( lb s /h r )  

? < 7  
0.0020 1 0.39 ’ 1 . 3 3 ~ 1 0 - ~  0.026’ 20.0 J 4 . 7 ’  2.50 

0.0055,  2.10 ’ ~ . O O X ~ O - ~ /  0.383’ 480.6’ 229.5 ’ 429.3’ 83.9 / 
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. .  d 6 7  

0.0028 1 0 . 4 9 1  2 . 1 4 ~ 1 0 - ~  0.038 J - - - - -  - - - - -  _---- _ _ _ _  

0.0038J 0.54 / 1 . 2 7 ~ 1 0 - ~ ,  0.018 I/ - - - - -  - - - - -  _----  - - -_  



SUMMARY OF RESULTS 

Run Number 

Electric Arc Furnace Baghouse Exhaust Duct 

Sulfur Dioxide Emissions 

1 I 2 I 3 

Stack Flow Rate - ACFM 
Stack Flow Rate - DSCFM. 

29,203 27,769 27,571 

23,991 23,586 23,286 

% Water Vapor - % V o l .  

% co, - % VOl. 

% 0, - % V O l .  

2.40 1.21 0.90 

0.0 0.4 0.4 

20.8 20.6 20.4 

29.92 "Hg, 68°F (760 mm Hg, ZPC)  

% -cess Air @ Sampling Point 

Sulfur Dioxide Concentration - pprn 

Sulfur Dioxide Emissions - Ibs/hr 

88-141 -3- 
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SUMMARY OF RESULTS 

Stack Flow Rate - DSCFM. 
% Water Vapor - % Vol. 

Electric Arc Furnace Baghouse Exhaust Duct 

21,992 22,987 23,802 : 

1.07 0.81 0.96 

Run Number I 4 I 5 I 6 1 

% 0, - % V O l .  

% Excess Air @ Sampling Point 

Particulates 

Stack Flow Rate - ACFM I 26,523 I 27,589 I 28,088 I 

20.4 20.4 20.9 

_--__- --____ ------ 

Total Lead Content - ws 
Lead Concentration - grains/dscf* 

0.5 I 0.6 I 0.3 I I % co, - % VOl. 

0.495 0.382 0.382 

1.61 x lo-. ' 1.19 x lo--/ 1.18 x lo-. 

I grains/dscf* I 0.0024 I 0.0016 I 0.0020 
Probe, Cyclone & Filter Catch 

I I I 

grains/cf C Stack Conditions I 0.0020 I 0.0013 I 0.0017 

Total Lead Emissions - Ibs/hr I 0.030 0.023 VI 0.024 ,I 
29.92 "Hg, 68°F (760 mm Hg, 20°C) 
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SUMMARY OF RESULTS 

Electric Arc Furnace Baghouse Exhaust Duct 

Run Number 

Chart 

parts per million Actual 
Carbon Monoxide - 

4 5 6 

56 16 5 

56 16 5 

Carbon Monoxide 
Emissions - lbs/hr 

Actual ppm CO = ppm CO (chart) x 1 - - [ 

~~ 

5.37 / 1.60 J 0.52 ' 

ppm CO x 28 x 60 x D S W *  

385.1 x 10' 
CO (l.bs/hr) = 

29.92 "Hg. 68°F (760 mm Hg, 20°C) 
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SUMMARY OF RESULTS 

Reverberatory Furnace Stack 

Sulfur Dioxide Emissions 

Run Number 2 3 4 

Stack Flow Rate - ACFM 64,133 65,474 65,472 

Stack Flow Rate - DSCFW 47,175 49,061 48,541 

% Water Vapor - % V o l .  6 .10  4 .94  5.23 

% co. - % V O l .  2 .4  2 . 6  2 .5  

% 0, - % V O l .  19.1 19.4 19.4 

% Excess A i r  @ Sampling Point 1,122 1,528 1,496 

Sulfur Dioxide Concentration - ppm 844.6 510.5 86.6 

Sulfur Dioxide Emissions - Lbs/hr 397.1 249.6 41 .9  

*29.'92 "Hg,  68°F (760 mm Hg, ZOOC) 
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SUMMARY OF RESULTS 

Reverberatory Furnace Stack 

Run Number 8 9 10 I 
I Stack Flow Rate - AcFn I 63,032 I 63,436 I 62,889 I 

Stack F l o w  Rate - DSCFn* 
% Water Vapor - % Vol. 

44,417 44,919 45,086 

7.05 6.59 6.02 

I % co, - % VOl. I 2.9 I 2.3 I 2.5 I 
% 0, - % VOl. 

'% Excess Air @ Sampling Point 

19.0 19.5 19.4 

1,120 1,594 1,496 

Particulates 
Probe, Cyclone & Filter Catch 

grains/dscf* 

grains/cf @ Stack Conditions 

0.0068 0.0049 0.0047 

0.0048 0.0035 0.0034 

lbs/hr 

Total Lead Content - W S  

Lead Concentration - grains/dscf* 

. _ -  
r, ,:. - - 

2.60 1.89 1.82 

2.65 2.07 1.61 

1.28 x IO-' ,9.67 x lo-. ,7.52 x lo-..' 

88-141 

Total Lead Emissions - lbs/hr 0.486 ./ 0.372 ' 0.291 .' 



SUMMARY OF RESULTS 

Reverberatory Furnace Stack 

Run Number 

Chart 
Carbon Monoxide - 
parts per million Actual 

8 9 10 

444 440 438 

431 430 421 

Carbon Monoxide 
Emissions - lbs/hr 

I % co, I 
Actual ppm CO = ppm CO (chart) x 1 - - 

83.5 / 84.3 / 84.0  '. 

L loo J 
ppm CO x 28 x 60 x D S W *  

385.1 x 10' 
CO (Ibs/hr) = 

29.92 "Hg, 68°F (760 mm Hg, 20°C) 

88-141 -8- 



SIlMMARY OF RESULTS 

I Run Number 1 

Baghouse 039 Stack 

2 3 

Stack Flow Rate - DSCFM' 
% Water Vapor - % Vol. 

I Stack Flow Rate - ACFH I 22,729 I 22,379 I 22,575 I 
21,400 20,414 20,663 

0.77 2.27 1.78 

% 0, - % VOl. 

% Excess Air @ Sampling Point 

I % co, - % VOl. I 0.3 I 0.0 I 0.0 I 
~~~ 

19.7 20.8 21.0 

------ -_____ ------ 
Particulates 

Probe, Cyclone & Filter Catch 
grains/dscf' 

grains/cf @ Stack Conditions 

0.0031 0.0027 0.0025 

0.0029 0.0024 0.0022 

I lbs/hr I 0.57 I 0.47 I 0.44 I 
Total Lead Content - mgs 

Lead Concentration - grains/dscf* 

~ 

0.428 0.579 0.408 

1.91 x lo-./ 2.65 x lo-*/ 1.86 x lo-., 

I Total Lead Emissions - Ibs/hr I 0.035 /I 0.046 0.033 -1 
29.92 "Hg,  68°F (760 mm H g ,  20°C) 

- i% r 3 0  

f G..& 

1 i 3 
T p i b :  z? 5 

\_ 

i Q .  I 7.9 

7. i 
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SUMMARY OF RESULTS 

I Run Number 1 

Baghouse 040 Stack 

2 I 3 

Stack Flow Rate - ACFH 
Stack Flow Rate - DSCFW 
% Water Vapor - % Vol. 

18,351 18,153 18,224 

16,395 16,266 16,016 

0.99 1.05 1.24 

% co, - % VOl. 

% o2 - % VOl. 

% Excess Air @ Sampling Point 

0.3 0.3 0.4 

20.6 20.7 20.6 

------ ------ ------ 

Particulates 
Probe, Cyclone & Filter Catch 
grains/dscf* 

grains/cf @ Stack Conditions 

I Lead Concentration - grains/dscf* 11.06 x 10-*~11.21 x 10-',11.53 x lO-*.,l 

0.0047 0.0029 0.0039 

0.0042 0.0026 0.0034 

Lbs/hr 

Total Lead Content - W S  

3.5 

0.66 0.41 0.54 

0.304 0.353 0.444 

88-141 -10- 
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DISCUSSION OF RESULTS I 
The tests for particulate matter and lead taken on the stacks appeared to 

be valid representations of the actual emissions during the testing. 

indicative parameters calculated from the field data were in close 

agreement. 

were in close agreement. 

tests on each stack were also in close agreement. 

for all of the tests taken were well within the specified limits. 

The 

The moisture percentages for the three tests on each source 

The measured flow rates (Q.) for the three 

The rates of sampling 

Sulfur dioxide and sulfur trioxide were determined separately on the 

Reverberatory Furnace Stack and the Electric Arc Furnace Baghouse 

Exhaust Duct. The indicative parameters all indicate that the results 

were valid. The collection efficiencies between the two sulfur dioxide 

impingers in these tests were very good, indicating that little, if any, 

sulfur dioxide was  bypassed. 

The three tests for the carbon monoxide on the Reverberatory Furnace 

Stack and the Electric Arc Furnace Baghouse Exhaust Duct appeared to 

be valid representations of the actual emissions during the tests. 

88-141 -11- 



DESCRIPTION OF SAMPLING LOCATIONS 

The sampling ports on the Electric Arc Furnace Baghouse Exhaust Duct 

are located approldmately 17 feet above the ground. The sampling was 

done from two ports on the circular duct located 6 feet (2.05 stack 

diameters) downstream f r o m  a bend in the duct and 1 foot 8 inches 

(0.57 stack .diameters) upstream from a bend in the duct. 

The sampling ports on the Reverberatory Furnace Stack are located 

approximately 88 feet above the ground. The sampling was done f r o m  

two ports on the circular stack located 55 feet (11.87 stack diameters) 

downstream from the inlet to the stack and greater than 2.00 stack 

diameters upstream from the outlet of the stack. 

The sampling ports on the Baghouse 039 Stack are located approximately 

50 feet above the ground. The sampling ports on the stack are located 

7 feet (2.58 equivalent stack diameters) downstream f r o m  a bend in the 

stack and 18 inches (0.55 equivalent stack diameters) upstream from the 

outlet of the stack. 

88-141 -12- 



The sampling ports on the Baghouse 040 Stack are located approximately 

50 feet above the ground. 

5 1 /2  inches (2 .11  equivalent stack diameters) downstream from a bend in 

the stack and 18 inches (0.71 equivalent stack diameters) upstream from 

the outlet of the stack. 

The sampling ports are located 4 feet 

88-141 -13- 



SAMPLING AND ANALYTICAL PROCEDURES 

The sampling followed the procedures outlined in Appendix A to the 

Code of Federal Regulations, Title 40, Chapter I ,  Part 60, Methods 1, 2 ,  

3, 4, 5, 6, 10, and 12. 

A preliminary velocity traverse was made at each of the ports on each 

source tested, in order to determine the uniformity and magnitude of 

the flow prior to testing. 

cyclonic flow on each source tested and none was found. 

traverse points were sampled f r s m  each of the two ports for a total of 

twenty-four traverse points on the Electric Arc Furnace Baghouse 

Exhaust Duct. 

at each of the twenty-four traverse points on each source using an EPA- 

Several t-mverse points were checked for 

Twelve 

Samples of three-minute duration were taken isokinetically 

type, heated, glass-lined probe. 

Six traverse points were sampled from each of the two ports for a total 

of twelve traverse points on the Reverberatory Furnace Stack. Samples 

of five-minute duration were taken isokinetically at each of the twelve 

traverse points using an EPA-type. heated, glass-lined probe. 

Six traverse points were sampled from each of the five ports for a total 

of thirty traverse points on both the Baghouse 039 Stack and the 

88-141 -14- 



Baghou'se 040 Stack. 

isokinetidy at each of the thirty traverse points on each stack using an 

EPA-type, heated, glass-lined probe. 

Samples of two-minute duration were taken 

On all tests, the sampling train was leak-checked at the nozzle at 

15 inches of mercury vacuum before each test, and leak-checked at the 

nozzle after each test at the highest vacuum reading recorded during 

the test. This was done to predetermine the possibility of a diluted sample. 

Also before and after each test, the pitot tube lines were checked for 

leaks under both a vacuum and a pressure. 

for clearance and the manometer was zeroed before each test. 

The lines were also checked 

Particulate emissions were calculated f r o m  gravimetric analysis using 

only the "front-half" collections f r o m  the EPA-type sampling train. 

"back-half" of the sampling train for all the particulate tests performed 

contained 0.1 N nitric acid to absorb lead and silica gel to absorb moisture. 

The "back-half" of the sampling train for all the sulfur dioxide tests 

performed contained an 80-percent isopropyl alcohol solution to absorb 

sulfur trioxide, a six-percent hydrogen peroxide solution to absorb sulfur 

dioxide, and silica gel to absorb moisture. The isopropyl alcohol solution 

was checked for hydrogen peroxide contamination and none was found. 

The 
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At the conclusion of each sulfur dioxide test, the sampling train was 

purged for fifteen minutes with ambient air at the same rate at which 

the sample was taken. 

The samples for particulate matter were digested and analyzed for lead 

according to EPA Method 12. 

The carbon monoxide samples were analyzed using a Thermo Electron 

Model 48 Air Quality Carbon Monoxide Analyzer System according to EPA 

Method 10. The instrument was operated at the ranges of 0 to 100 parts 

per million and 0 to 1,000 parts per million. 

in a tedlar bag integrated over a one-hour period during the tests on the 

Electric A r c  Furnace Baghouse Exhaust Duct. 

carbon monoxide were monitored continuously during each one-hour 

particulate matter test on the Reverberatory Furnace Stack. 

The samples were collected 

The concentrations of 

The analyzer was calibrated with the following calibration gases: 

30 ppm CO in N. 
50 ppm CO in N. 
90 ppm CO in N, 

248 ppm CO in Na 
497 ppm CO in N. 
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DESCRIPTION OF TESTS 

Personnel from METCO Environmental arrived at the plant at 6:OO p.m. on 

Monday, October 3, 1988. 

Electric Arc Furnace Baghouse Exhaust Duct before securing for the 

night at 9:30 p.m. 

The sampling equipment was moved onto the 

On Tuesday, October 4 ,  work began at 7:OO a.m. 

was prepared for testing and the first test for sulfur dioxide on the 

Electric Arc Furnace Baghouse Exhaust Duct began at 8:50 a.m. 

continued without difficulty until the completion of three tests for sulfur 

dioxide at 12:08 p.m.  

monoxide began at 1:51 p.m. 

three tests for particulate matter and carbon monoxide at 7:15 p.m. 

samples were recovered and the carbon monoxide samples were analyzed 

on-site. 

Furnace Baghouse Exhaust Duct and loaded into the sampling van. 

Operations were completed by 9:30 p.m. 

The sampling equipment 

Testing 

The first test for particulate matter and carbon 

Testing continued until the completion of 

The 

The sampling equipment was moved off of the Electric Arc 

On Wednesday, October 5 ,  work began at 8:00 a.m. The sampling 

equipment was moved onto the Reverberatory Furnace Stack before 

securing for the day at 10:30 a.m. 
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Personnel arrived back at the plant at 1:30 p.m.  on Monday, October 10, 

1988. The sampling equipment was prepared for testing and the first test 

for sulfur dioxide on the Reverberatory Furnace Stack began at 3:15 p.m. 

The test was completed without difficulty at 3:45 p.m. 

wad delayed due to operational problems with the Reverberatory Furnace. 

The sampling equipment was secured for the night at 6:30 p .m.  

Further testing 

On Tuesday, October 11, work began at 7:OO a.m. 

equipment was  prepared for testing and the second test for sulfur dioxide 

on the Reverberatory Furnace Stack began at 7:35 a.m. 

without difficulty until the completion of the fourth test for sulfur 

dioxide at 10:14 a.m.  

particulate matter but testing was delayed due to plant operational 

problems. 

2:42 p.m. and continued until its completion at 3:45 p.m. 

recovered and the equipment was secured for the night at 5:30 p.m. 

The sampling 

Testing continued 

The sampling equipment was prepared for sampling 

The f i r s t  test for particulate matter (Run N u m b e r  5) began at 

The sample was 

On Wednesday, October 12, work began at 7:OO a.m. 

equipment was prepared for testing and the second test for particulate 

matter on the Reverberatory Furnace Stack (Run Number 6) began at 

8:15 a.m. Testing continued without difficulty until the completion of 

the sixth test for particulate matter (Run Number 10) at 4:18 p.m. 

The sampling 
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The sampling equipment was moved off of the Reverberatory Furnace 

Stack and onto the Baghouse 039 Stack. 

the night at 8:OO p.m. 

The equipment was secured for 

On Thursday, October 13, work began at 7:OO a.m. 

prepared for testing but testing was delayed due to plant operational 

problems. 

Stack began at 9:04 a.m. 

three tests at 1:44 p.m. 

was moved over to the Baghouse 040 Stack. 

matter on the Baghouse 040 Stack began at 4:44 p .m.  

until completion of three tests at 9:28 p.m. 

The equipment was 

The f i rs t  test for particulate matter on the Baghouse 039 

Testing continued until the completion of 

The samples were recovered and the equipment 

The first test for particulate 

Testing continued 

The sampling equipment was moved off of the stack and loaded into the 

sampling van. 

Environmental's laboratory in Dallas, Texas, for analysis and evaluation. 

The samples were recovered and taken to METCO 

Operations at Quemetco, Inc., located in Indianapolis, Indiana, were 

completed at " 2 3 0  a.m. on Friday, October 14. 1988. 

President 
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APPENDIX A 

Location of Sampling Points 

Electric Arc Furnace Baghouse Exhaust Duct 

The sampling ports are located 6 feet (2.05 stack diameters) downstream 

f r o m  a bend in the duct and 1 foot 8 inches (0.57 stack diameters) 

upstream from a bend in the duct. 

were calculated as follows: 

The locations of the sampling points 

Port and Wall Thickness = 5 9/16 inches 

Inside Stack Diameter = 35 118 inches 

Point 
Number  

1 
2 
3 
4 

5 
6 
7 
8 

9 
10 
11 
12 

Percent of Diameter 
From Wall 

2.1 
6.7 

11.8 
17.7 

25.0 
35.6 
64.4 
75.0 

82.3 
88.2 
93.3 
97.9 

88-141 A- 1 

Distance 
From Wall 

1 "  
2 318 " 
4 118 " 
6 3/16" 

8 314 
12 112 'I 
22 518 I' 

26 318 I' 

28 15/16" 
31 " 
32 314 " 
34 118 



APPENDIX A 

Location of Sampling Points 

Reverberatory Furnace Stack 

The sampling ports are located 55 feet (11.87 stack diameters) downstream 

from the inlet to the stack and greater than 2.00 stack diameters 

upstream from the outlet of the stack. 

points were calculated as follows: 

The locations of the sampling 

Port and Wall Thickness = 6 114 inches 

Inside Stack Diameter = 55 518 inches 

Point 
Number 

1 

2 

3 

4 

5 

6 

Percent of Diameter 
F'rorn Wall 

4.4 

14.6 

29.6 

70.4 

85.4 

95.6 

88-141 A-2 

Distance 
From Wall 

2 7/16" 

8 118 " 
16 7/16" 

39 3/16" 

47 112 " 
53 3/16" 



APPENDIX A 

0 

Location of Sampling Points 

Baghouse 039 Stack 

0 0 0 0 IT \p 

The sampling ports are located 7 feet ( 2 . 5 8  equivalent stack diameters) 

downstream from a bend in the stack and 18 inches (0.55 equivalent stack 

diameters) upstream from the outlet of the stack. 

sampling points were calculated as follows: 

The locations of the 



APPENDIX A 

Location of Sampling Points 

Baghouse 040 Stack 

The sampling ports are located 4 feet 5 1/2 inches (2.11 equivalent 

stack diameters) downstream from a bend in the stack and 18 inches 

(0.71 equivalent stack diameters) upstream from the outlet of the stack. 

The locations of the sampling points w e r e  calculated as follows: 

88-141 A-4 



APPENDIX B 

Nomenclature and Equations 

for 

Calculation of Source Emissions 



Symbol 

As 

can 

‘a0 

‘at 

‘au 

‘aw 

cax 

Dn 
%EA 

B 

C P 

%I 

%M 

‘d 

mf 

%O 

Nomenclature for Particulate Calculations 

English 
hits 

2 in. 

grldscf’ 

gr/dscf’ 

gr/CF 
@ stack 

conditions 

gr/CF 
@ stack 

conditions 

lbs/hr 

lbs/hr 

in. 

32.2 
ftlsec 

w 
18 lbllb-mole 

29.92 “Hg, 528’R (760 mm Hg, 20°C) 

Description 

Stack Area 

Particulate - probe, cyclone and filter 
Particulate - total 
Particulate - probe, cyclone and filter 

Particulate - total 

Particulate - probe, cyclone and filter 
Particulate - total 
Pitot Tube Calibration Factor 

Sampling Nozzle Diameter 

Percent Excess Air at sampling point 

Acceleration of gravity 

Percent isokinetic 

Percent moisture in the stack gas by volume 

Mole fraction of dry gas 

Particulate - probe, cyclone and filter 
Molecular Weight of Water 

Particulate - total 

B-2 



Symbol 

Mwair 

Mwd 

'b 

'm 

PS 

Mw 

AP 

PSt 

Qa 

QS 

R 

Tt 

TS 

Tstd 

vm 
V 
'std 

"S 

vw 

English 
Units 

lb/lb-mole 

28.95 lb/ 
lb-mole 

lb/lb-mole 

"Hg 
Absolute 

"HZO 

"Hg 
Absolute 

"H20 

29.92 "Hg 

ACFM 

DSCFM' 

21.83 "Hg- 
ft3/lb-moleoR 

O F  

min 

OF 

528% 

ft3 

dscf' 

fPm 

ml 

Metric 
Units 

g/g-mole 

g/g-mole 

mm Hg 

mm H20 

mm Hg 

IMI H20 

760 mm Hg 

3 /hr 

dscm/hr* 

OC 

min 

"C 

293'K 
3 

dscm' 

m 

m/sec 

ml 

29.92 "Hg. 528'R (760 mm Hg. 2OoC) 

Description 

Molecular Weight of stack gas 

Molecular Weight of air 

Molecular Weight of dry stack gas 

Barometric Pressure 

Orifice Pressure drop 

Stack Pressure 

Velocity Head of stack gas 

Standard Barometric Pressure 

Stack Gas Volume at Actual Stack Conditions 

Stack Gas Volume at 29.92 "Hg, 528'R. dry 

Universal Gas Constant 

Average Gas Meter Temperature 

Net time of test 

Stack Temperature 

Standard Temperature 

Volume of dry gas sampled at meter conditions 

Volume of dry gas sampled @ standard 
conditions 

Stack velocity @ stack conditions 

Total Water Collected in Impingers and 
Silica Gel 

B-3 



English Metric 
Symbol Units Units.. Description 

scf. scm' Volume of Water Vapor Collected R standard 
gas conditions v" 

'air 0.0748 lbs/ft3 Density of Air 

'H20 1 g/ml Density of Water 

'man 51.63 Ibs/ft3 Density of Manometer Oil 

Standard Conditions: 29.92 "Hg, 68'F (760 mm Hg. 2OoC) 

* 29.92 "Hg, 52S0R (760 mm Hg, 20OC) B-4 



1. 

2. 

3. 

Example.Particu1ate Calculations 

Volume of dry gas sampled at standard conditions.* 

= dscf = 17.65 Vm 
std Tm + 460 'm 

= dscf x 0.028317 = dscm 
std "m 

Volume of water vapor collected at standard conditions.* 

= scf x 0.028317 = scm 
gas 

v w  

Percent moisture in stack gas. 

gas x 100 = % 
vw 

%M = 

gas 
+ std 'm 

29.92 "Hg, 528'R (760 mm Hg, 2OoC) B-5 



100 - %M 
Md = 100 

~ 4. Mole fraction of dry gas. 

6. Molecular weight of stack gas. 

lb 
lb-mole = g/g-mole MW MWd x Md + 18 (l-Md) = 

7. Percent excess air at sampling point. 

100 (%02 - 0.5% CO) 
%EA = o.265  (% N2) - (%02)  + 0.5 (%CO) 

8. Stack Pressure. 

stack pres sure "H20 
13.6 = "Hg Absolute Ps = Pb + 

Ps "Hg Abs. x 25.4 = mm Hg 

4. Mole fraction of dry gas. 

100 - %M 
Md = 100 

5. Average molecular weight of dry stack gas. 

MWd = p C 0 2  x &] + E O 2  x &] + k N 2  x %]+ F C O  x &] = lb/lb-.ole 
= g/g-mole 

29.92 "Hg, 528'R (760 mu Hg, 2 0 ° C )  8-6 



9. Stack velocity at stack conditions. 

Vs = Cp 60 

- I' 2g 'man 'std MWair x (Ts + 460) x APs 
12 x pair x Ps x MW x TStd 

- 
(Ts + 460) x APs 

vs = 5123.8 C P [ P S X W  ]'=fPm 

3 fpm x 0.00508 = m/sec 
vS 

10. Dry stack gas volume at standard conditions.' 

s r 
x- std I 

Q, = - 144 " s As Md TS + 460 Pstd 

0.123 Vs x AS x Md x Ps 
- = DSCFM Qs - TS + 460 

Q, = DSCFM x 1.6990 = dscm/hr 

11. Actual stack gas volume at stack conditions 

= ACFM - vs As 
Qa - 144 

3 = ACFM x 1.6990 = m /hr Qa 

* 29.92 "Hg, 528'R (760 mm Hg, 20°C) 8-7 



12. Percent isokinetic. 

x (Ts + 460) Pstd x 100 x 144 
std 'rn 

%I = 
2 

x - TDn 
Md x Tstd x P 5 S 4 x Tt x V 

1039 Vm x (Ts + 460) 
std % I  = . 

2 _ _  
Md x Ps x Tt x Vs x Dn 

13. Particulate - probe, cyclone and filter. 

1 g r  
64.8 mg X 

mf = -  

std can 'm 

rnf 
Can = 0.0154 - = 

std 'rn 

= gr/dscf x 2.290 can 

gr/dscf* 

= g/dscm* 

14. Particulate total 

cao = gr/dscf x 2.290 = g/dscm' 

29.92 "Hg, 528% (760 nun Hg. 20°C) 6-8  



15. Particulate - probe, cyclone and filter at stack conditions. 

- P, (Tstd) 
‘at - ‘an ~ s t d  ITs + 460) Md 

17.65 x Can x P 
‘at - TS + 460 

x Md 5 
= gr/CF - 

‘at = gr/CF x 2.290 = g/m3 

16. Particulate - total, at stack conditions. 

17.65 x Cao x P x Md 5 
= = gr/CF ‘au Ts + 460 

Cau = gr/CF x 2.290 = g/m3 

17. Particulate - probe, cyclone and filter. 

- 60 min 1 lb 
‘aw - ‘an Qs 1 hr 7000 gr 

= 0.00857 x Can x Q, = lbs/hr 

= lbs/hr x 0.4536 = kg/hr 

‘aw 

‘aw 

18. Particulate - total. 

= 0.00857 x Cao x Q, = lbs/hr 

= lbs/hr x 0.4536 = kg/hr ‘ax 

* 29.92 “Hg, 528’R (760 mm Hg, 20°C) B-9 



JW W R :  88-141 
JW W E :  m c n  
LOUITIM: INDIWKUIS, IN 

WIT mm: ELECTRIC RRC F W U U  K6UJS EUUST DUCT 

SYmi. DESUIIPTID( WITS 

lRul# I 
I I 
I I 
IWTE I 
I I 
I I 
IE61N I 
ITIK I 
I I 
I w )  I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t 68 Ckg.F, 23-92 'Hq 120 Deg.C, 7M) I Hg) 

B- 10 

I I  2 1  3 1  
I I I 
I 

I 
1 

I 
I 

101k100 I 1014188 

8501 1018 

9261 1054 

I 
1014100 I 

I 
I 

1122 I 
I 
I 

1208 I 
I 
I 

29.31 I 
1744) I 

I 
1.671 I 
142.2))l 

I 

I I 
I I 

29.31 I 23.31 I 
(744) I (744) I 

I I 
1.m I 1.500 I 
(35.8)I 138.1)l 

I I 
27.600 I 25.a 
IO. 782) I 10.721) 

591 68 
( 1 3 1  120) 

27.626 I a 0 1 9  
(0.782) I 10.7081 

14.4 I 6.5 

I 

I 

I 

I 
I 

0.680 I 0.307 
LO. 019) I (0.003) 

2 . 4  I 1.21 
I 

I 

26.582 I 
(0.753) I 

I 
74 I 
(231 I 

I 
25.849 I 
( 0 . 7 9 )  I 

I 
5.0 I 

I 
I 

0.236 I 
(0.007) I 

I 
0.90 I 

I 



snsa 
I- 
I# 
I 
I 
IC02 
I 
I 
102 
I 
I 

I 
I 
IU? 
I 
I 

I 
I 
llyd 
I 
I 
IIY 
I 
I 

I 
I 
I T S  
I 
I 
IPS 
I 
I 
IVS 

I 
I 
Ilk 
I 
I 
IQS 
I 
I 
I b  
I 

im 

i m a  P 

DESCRIPTIM WITS 
I- 

0.9760 I 
I 
I 

0.0 I 
I 
I 

20.8 I 
I 
I 

0.0 I 
I 
I 

79.2 I 
I 
I 
I 
I 
I 

28.83 I 
(28.83) I 

I 
28.57 I 

(28.511 I 
I 

1.523 I 
(38.7)l 

I 
141 I 
(611 I 

I 
28.56 I 

(7251 I 
I 

4,340 I 
(2205)l 

I 
%9 I 

(0.63) I 
I 

24991 I 
140,761)l 

I 
29,m I 

149,6161 I 

_ _ _ _ _  

I 
0.9879 I 

I 
I 

0.k I 
I 
I 

N.6 I 
I 
I 

0.0 I 
I 
I 

79.0 I 
I 
I 

I 
I 

28.89 I 
(28.831 I 

I 
28.76 I 

(28.76) I 
I 

1.- I 
(35.8)l 

I 
I28 I 
153) I 

I 
28.5) I 

(7251 I 
I 

4,127 I 
(aI.97) I 

I 
969 I 

IO. 63) I 
I 

23,586 I 
140,073) I 

I 
27,769 I 

(47,1801 I 

- - -__  

I 
0.9910 I 

I 
I 

0.k I 
I 
I 

20.k  I 
I 
I 

0.0 I 
I 
I 

79.2 I 
I 
I 
I 
I 
I 

28.88 I 
128.88)l 

I 
28.78 I 

(28.781 I 
I 

1.384 I 
(35.2)l 

I 
132 I l->q 
(561 I 

I 
28.48 I 

(7231 I 
I 

k,o98 I 
(2O.eaI 

I 
%9 I 

10.6311 
I 

23,286 I 
(39, %.?) I 

I 
27,577 I 
(k&es3) I 

_ _ _ _ _  

t 68 m.F, 29.92 ‘Hg (20 kq.4 760 Hg) B-11 I 



ma, 
IWIWYXIIS, IN 
ELECTRIC RRC BA6Hu9 UIlllsT DUCT 

m DESUIIPTIM WITS 

I T t  
I 
I 
Ih 
I 
I 
IS1 
I 
I 
I M f  
I 
I 
IMt 
I 
I 
I Can 
I 
I 
IbO 
I 
I 
lCat 
I 
I 
I Cau 
I 
I 
ICa 
I 
I 
I can 
I 

I rn  TIE 0: TEST 
I 
I 
IWKIffi 11)llLE DIM 
I 
I 
IPERCMT ISL)(IrnIC 
I 
I 

ICYallY IYB) FILTER 
I 
IRlRTICwTE - TOT& 
I 
I 
IWRTICURTE - PRO%, 
INUM IYB) FILTER 
I 
IPMTIWTE - mi& 
1 
I 
IPRRTIC~, CYaDE 
IIYB) FILTER @ S T w (  UW. 
I 
IMTIaLRTE - TOT& e 
ISTm CMDITIMS 
I 
IWRTICURTE - PROBE, 
lcyaDE IYO FILTER 
I 
IFMIWTE - mi& 
I 

IWRTIaLRTE - PROBE, SI 

SI 

, 

I €4 oag.F,  29.92 “g (20 Deg.C, 760 I Hg) 

B-12 



JOB M R :  80-141 
me IRE: m m  
LOCIITIM: I W I ~ I s ,  IN 

I N I T  TE5m): ELECTRIC ARC NRlRn BAwL6F: EXMET MlcT 
I I I I I 
I R U I W R  I I 2 3 
I I 
I W E  I1014188 1014100 1014100 
I I 
I STWnTI lE  I 850 
I I 
I w T I E  I 926 
I I 
I N - WoRlYyITY ff hIClM)2 I 0.0099 
I I 
I N1I)- m1 IN IRIIGER 2 I 340 
I I 
I N(I)- 11 IN  IRIIGER 3 I 3 5  

I NIW- m1 IN  MBUm K I 1.00 
I I 
I aim- SI IN asam 13 I 10.00 
I I 
I N ( B )  - m1 ff hlC1M)Z TO TITRRTE K I 0.42 

I N(B) - 11 ff BalCIM)2 TD TITRRTE 83 I 0.22 
I 

I N I W )  - 11 IF h1CIM)Z TO TITRRlE IwI( I 0.05 
I I 
I Tm-MR&€WSlETERTDOERRN(IE, U3.F I 59 
I I 
I H - V O L U E I F ~ W S S R ~ P L ~ ~ ~ E R  I 27.600 
I r n I T I 0 6 ,  Fl^3 I 
I I 
I Ftl - wQ€rRIc PESSUIIE, 'Hq !a. 1 29.31 
I I 
I e-sramsrswmesrrwwn, I 23,991- 
I c w ) I T I o G  4sm I 

~ 

I C I I )  - SIP IN 1101m K I N  q¶ I 3.85 
I I 
I CII) - SI2 IN IRIIGER 83 I N  qr I 1.86 

101.9 

105) 

0.0099 

327 

285 

1.00 

10.00 

0.39 

0.23 

0.05 

68 

25.446 

23.31 

31. OB 

1.65 

32.7 

1132 

1208 

0.0099 

296 

340 

1.00 

10.00 

0.50 

0.18 

0.05 

74 

Z6.w 

23.31 

&a' 

42.20 

1.40 

k3.6 

17.4- z25-  

96.1 125.0 

4.1 - '  5.2 ' 

4% 1 6 2 5  



suwl TRIOXIDE aism WTR 

me WE: m a  
JDB “ E E R :  BB-141 

LOCIITIM: IMJIWYU..IS, IN 
WIT TESTED: ELECTRIC ARC FUiWXE BRwaa EX-1 WCT 

I I I I I 
I k N W R  I I 2 3 
I I 
I WE I1014188 1014188 1014188 

I STWn TIE I 850 
I I 
I WTIE I 9% 
I I 
I N - HomIW OF Ba1CIM)t I 0.0099 

I KlI) - 11 IN IRINGER I 190 
I I 
I NIR) - 11 I N  RLIRRT I 10.00 
I I 
I KlB) - 11 ff BaIClM)2 TO T I T l W E  I 0.37 

I NIBB) - 11 ff BaIClM)2 TO TITRllE ELW I 0.05 

I 23.31 I Pb - BIUlOETRIC PRSSWIE, ‘I@ WS. 

I 0.9 

lola 

10% 

0.0099 

22J 

10.00 

0.50 

0.05 

68 

a. 446 

29.31 

233% 

4.0 

1.7 

12. I 

4. a 

11x2 

1208 

0.0099 

235 

10.00 

0.4a 

0.05 

74 

26,582 

29.31 

23,286 

4.0 

1.7 

11.5 

4.6 

B-14 



Jo8 W R :  88-141 
JOB IIRE: m m  
LOCIITIM: IWI-IS, I N  

l N I T  TESTED: ELECTRIC WIC Fww;IE BRBaB E X W  OUCT 

snea DESCRIPTIM WITS 
I I I I I I 

IVLW) 
I 
I 

I 
I 
IXM 
I 

IV1nIgx11 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 1  5 1  6 1  
I I I 

1014188 

1351 

1x16 

29.31 
17441 

1.256 
131.9) 

40.850 
(1.3n3)I 

I 
76 I 

(24) I 
I 

47.296 I 
(1.339) I 

I 

I I 
1014188 I 1014188 I 

I I 
I I 

I€& I le01 I 
I I 
I I 

1720 I 1915 I 
I I 
I I 

29.34 I 29.34 I 
1745) I (7453 I 

I I 
1.m I 1.438 I 
134.6) I (36.5) I 

I I 
50.730 I 50.753 I 

10.8 I 
I 
I 

0.510 I 
(0.014) I 

I 
1.07 I 

I 

I1.437)I 
I 

73 I 
(23) I 

I 
49.67 I 
lI.)o)I 

I 

(1.437) I 
I 

6 8 1  
(20) I 

I 
49.951 I 
(I. 415) I 

I 
a 6  I 10.3 

I 
I 

0.m I 0 . G  
10.011)l 10.0141 

0.81 I 0.96 
I 

I 

+ 68 m.F, 29.s  ‘4 (20 Deg.C, 760 I Hg) 
R- 15 



I n  FWTION C f  DR( WS 
I 
I 
I i 
I 
I 
I i 
I 
I 
I i 
I 
I 
I i 
I 
I 
IEXCESS NR e WRIffi i 

I IWINT 
I I 
I M  IllLLEaUIR EIGHT a 
I IMly STRM 6US 
I I 
lW IloLEcUwl EIGHT OF 
I ISTRM 611s 
I I 
ImTR P 
I 16US 
I I 
ITS ISTRM mIwTwIE 
I I 
I I 
IR ISTRM PEssJFf 
I I 
I I 

IKLOCIlY Hw ff STRM 

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

I vs 
I 
I 
Ilk 
I 
I 
lb 
I 
I 
I& 
I 

0.9893 

0.5 

20. k 

0.0 I 
I 
I 

79.1 I 
I 
I 
I _ _ _ _ _  

28.90 
(28.901 

28.78 
(28.78) 

1.256 
131.9) 

142 
161) 

28. k9 
(724) 

3,941 
(20.02) 

%Y 
(0.63) 

21,992 
(37,364) 

26,523 I 
lk5,&3)1 

0.9919 I 
I 
I 

0.6 I 
I 
I 

20.4 I 
I 
I 

0.0 I 
I 
I 

79.0 I 
I 
I 
I 
I 
I 

28.91 I 
(28.91 ) I 

I 
28.82 I 

(28.82) I 
I 

1.363 I 
(34.6)l 

I 
IK I 
(61) I 

I 
28.55 I 
(7251 I 

I 
4,100 I 
(20. BJ) I 

I 
969 I 

(0.63) I 
I 

_ _ _ _ _  

0.990) 

0.3 

20. 6 

0.0 

79. I 

.____ 

1 
20.87 I 
128.87) I 

I 
a n  I 
(28. n) I 

I 
1 . a  I 
(3&5)1 

I 
131 I 1 

(55) I 
I 

1725) I 
I 

4,174 I 
121.20) I 

I 
969 I 

(0.63) I 

28.55 I 

I 

22,987 Y 23,802 I' : 
(33,055)l (40,W)I 

I I 
27,589 I 28,088 I 
(6,874) I 07,722) I 

t 68 Deg.F, 29.92 '4 (20 Oeg.C, 760 I Hg) 8-16 



I Tt  
I 
I 
Ih 
I 
I 
I i I  
I 
I 
I Mf 
I 
I 
lllt 
I 
I 
I Can 
I 
I 
I b O  

I 
I 
lCat 
I 
I 
I call 
I 
I 
l h  
I 
I 
ICW 
I 

IEr TIE OF TEST 
I 
I 
IWFtIffi WOZZLE DIM 
I 
I 
IPERCMT ISMIETTIC 
I 
I 
IPIIRTICWTE - PROBE, 
1CKi.M Mill FILTER 
I 
IWTICIUITE - TOTK 
I 
I 
IPRRTICWTE - WIOBE, 
1CKi.W WD FILTER 
I 
IWRTICWTE - ma 
I 
I 

MIHmS I 721  12 I 12 I 
I I I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
0.190 I 

(0.005)l 
I 

102.5 I 
I 
I 

7.4 I 
I 
I 
I 
I 
I 

0.0024 I 
(0.005J) I 

I 

_ _ _ _ _  

mi 
mi 

I 

0.190 
(0.0051 

102.5 

5.2 

_ _ _ _ _  

0.0016 
(0.00371 

m 
m 

IpwTIC.-pR(BE, CYaoE gr/ff I O.Oo20 I 0.0013 
IMI FILTER B STW( UW. ( g / d )  I (0.0016)l (0.00311 
I I I 
IPMTICWTE - TOT& P g d f f  I m i  m 
ISTW( UWITIONS ( g / d  I mi m 
IPRRTICWTE-PROBE, LBSlHR I 0.45 ,+ 0.32 
I I I 

I 
0.190 I 

(0.005) I 
I 

I 
I 

6.4 I 
I 
I 

----- I 
I 
I 

o.Oo20 I 
(0.0045) I 

I 

100.0 I , 

mi 
m i  

I 
0.0017 I 

(0.0038) I 
I 

m i  
mi 

* 68 hg.F, 29.92 ‘Hg (20 Deg.C, 760 I Hg) 

B - 1 7  



JC# WR: 88-141 
JOB W€: BLonm 
LOWTIM: . .  IWIiWWLIS, IN 

WIT TESTED: RMRB STm 

S W K t  DESCRIPTIM WITS 
I I I I -I I 

I 2 1  3 1  4 1  

10/11/88 

723 

805 
I 
I 

29.09 I 
(7391 I 

I 
0.275 I 

17.0) I 
I 

(0.2401 I 
I 

531 
(1211 

I 
0.494 I 

10.241) I 

a a  I 

11.7 

0.552 
10.0161 

6.10 

I 
I 

10/11/88 I 10/11/88 
I 
I 

843 I 
I 
I 

913 I 
I 
I 

29.09 I 
(739) I 

I 
0.272 I 

(6.9) I 
I 

(0.248) I 
I 

6 8 1  
(20) I 

I 
8.558 I 

(0.242) I 
I 

9.4 I 
I 
I 

0,444 I 
10.013) I 

I 
4.94 I 

I 

an4 I 

9H 

1014 

I 
29.09 I 

(739) I 
I 

0.270 I 
(6.9) I 

I 
0.987 I 
(0.rnI I 

1 
751  

124) I 
I 

8.631 I 
(0.244) I 

10. I 

0.477 
(0.0141 

5.23 
I 

a 68 Dep.F, 29.52 ‘Hg (20 tq.4 760 I Hgl 

B-18 



sou#E EMISSIM CFLmr1m 
oIEIETm 
IWIWWlIS, IN 
Ewn STm 

rm80; #SCRIPTID( WITS 

llld 
I 
I 
IC02 
I 
I 
102 
I 
I 

I 
I 
IU? 
I 
I 
IWl 
I 
I 
IW 
I 
I 
1W 
I 
I 

I 
I 
IT5 
I 
I 
1P.i 
I 
I 
IVS 

I 
I 
I& 
I 
I 
IQS 
I 
I 
Ilk 

im 

imrn P 

im FFSXTILX OF MIY 6115 I 
I I 
I I 
I i I 
I I 
I I 
I a I 
I I 
I I 
I i I 
I I 
I I 
I a l 
I I 
I I 
IEXCESS I)IR e WPLIffi % I 
IFQINT I 
I I 
IIoLEcu(yI EIWT OF Le/LB* I 

I I 
1- HEIGHT OF LBRB-mE I 

I I 

IDRY s1m 6Rs ig/q-IIxE) I 

ISTm 6115 (q/g*) I 

0.9390 I 
I 
I 

2.4 I 
I 
I 

19.1 I 
I 
I 

0.0 I 
I 
I 

70.5 I 
I 
I 

1,121.9 I 
I 
I 

29.15 I 
(29.15) I 

I 
20.47 I 

I 

(27.4)l 
I 

199 I 
(93) I 

I 
29.15 I 

(740) I 
I 

3,840 I 
(19.30)l 

I 
2,430 I 
(1.57)l 

I 
47,175 I 

I 

(2a  47) I 

1.077 I 

180,150) I 

64,133 I 

0.9506 

2.6 

19.4 

0.0 I 
I 
I 

I 
I 

I,5?7.6 I 
I 
I 

29.19 I 
(29.19) I 

I 
28.64 I 
(20.W I 

I 
1.138 I 

I 
195 I 
(91) I 

I 
29.15 I 

(740) I 
I 

hW I 
119.71) I 

I 
&430 I 
(1.5nl 

I 
49,061 I 

I 

7 8 0  I 

e a 9 1  I 

(85,356) I 

65.474 I 

0. N n  

2.5 

19.4 

0.0 

78. I 

1,496.3 

29.18 
(29.18) 

20.59 
(28.59) 

1.127 
128.6) 

200 
(93) 

29. I5 
(7400) 

119.71) 

2,430 
(1.51) 

48,541 
(82,471) 

65,472 I 
1111,240)I (111,237) I 



ITt 
I 
I 
Ih 
I 
I 
IS1 
I 
I 
I Ilf 
I 
I 
IMt 
I 
I 
Ihl 
I 
I 
IW 
I 
I 
I cat 
I 
I 
I clu 
I 
I 
ICn 
I 
I 
I Car 
I 

lm TIE a TEST 
I 
I 
ISIYPCING HOZZLE DIM. 
I 
I 
I P E r n  1so(1m1c 
I 
I 
IPARTIaulTE - PROBE, 
ICYUM RND FILTER 
I 
IpRRTIaulTE - TOTIY 
I 
I 
IpIIRTICwlE - PRO%, 
ICICLM M FILTER 
I 
IPllRTIaulTE - TOT& 
I 
I 

IlIHmS I 301 301  3 0 1  
I I I I 
I I I I 

IN. I 0.190 I 0.190 I 0.190 
(a) I (0.005)l (0.005)l (0.oOsl 

I I I 
S I 51.6 I 49.9 I 51.0 

I I I 
I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t 68 Oeg.F, 29.92 'Hg la Deg.C, 160 I Hg) 



I R N W R  I 2 3 4 
I I 
I rmE llOllll88 10111188 lOllll88 

I STllRT TIE I 735 M3 944 
~~~~ 

I W TIE I BOJ 913 1014 
I I 
I N - H)RwLITY 0: Ba(ClM12 I 0.0099 0.0099 0.0099 

I N(1)- 11 IN IRIIGER 2 I 273 352 240 
~~ 

I NIII- 11 IN  IRIIGER 3 I 295 260 285 
I I 
I N(R)- 11 IN  RIaml K I 1.00 1.00 1.00 

I I t (&)-  11 IN  RIKWT I3 I 15.00 15.00 15.00 

I N(B) - 11 ff Ba(CIM)2 TO T IT lwE K I 6.22 2.97 0.75 
I I 
I N(B) - 11 ff Ba(ClM)2 TO TITlwE 83 I 1.18 0.57 0.27 

I 111883 - 11 ff BaIClM12 TO TITrWTE W I 0.05 0.05 0.05 

I Pb - E%U€TRIC PRESSWIE, ‘Hq Rba I 29.09 29.09 29.09 

I e - S T w c s n s K L U E D R Y e S T ~  I 47,175 49,061 #.,%I 
I CIWITIMS, rscFll I 
I I 
I C ( I )  - 502 IN IRIRR K I N  WS I 533.62 33.62 55.00 

I C ( I )  - 502 IN IRIW 83 IN 14s I 7.0) 2.86 1. ?z 

I CITI - iura sre IN IIPISRS, IN q s  I m.7 320.5 %. 3 
I I 

I I 
I I W.6 510.5 86.6 

I C(so2) - EHISSIM WE ff 502, Ibslday I 9,531.0 5,991.1 1,005.4 

I C(so2) - EHISSIM WTE ff 502, lbslhr I 397.1 249.6 41.9 
I I 
I Cs - EHISSIM lwTE ff W R ,  l k l d a y  I 4,7€S.5 2,995.5 502.7 

L 



WR TRIDXIS EMISSIM m a  

Jo8 WE: m a  
JOB WR: 88-141 

UICIITIM: IMIIMWUIS, IN 
INIT TEsm): MRB STW( 

I I I I-- I 
I RUINMBER I 2 3 4 
I I 
I DaTE llOl1llee 10111188 10111188 
I I 
I STRRT TIE I 735 

I ENDTIE I Bo5 

I N - W I T Y  ff BalC1M)2 I 0.0099 
I I 
I nw - mi IN IRINEER I 225 

I pb - m n m 3 R I C  P(IESSUR, ‘Hg Abs. I 29.09 

I RS - STW(  6115 VauE MIY @ S T W I D  I 47,175 
I cD(DITIms, iscFll I 

I CII) - SO3 IN IRIWGERS IN 915 I 2.7 
I I 

I Po.= I 3.3 

I CISO3) - UISSIM ROTE ff SO3, lbsldry I 47.2 
I I 
I c5 - UISSI(11 PATE OF SUFUR, 1bsILhy I 18.9 

R-22 

843 

913 

0.0099 

263 

15.00 

0. ka 

0.05 

68 

a 774 

29.09 

k 9 , W  

3.0 

3.7 

5). 6 

21.0 

9kk 

1014 

0.0099 

224 

15.00 

0. k3 

0.05 

75 

a 987 

29.09 

48,541 

2.2 

2. 8 

40.2 

16. I 



JOB WER: 88-141 
JOB WE: BaETm 
LOWTIM: IWIWWLIS, I N  

WIT m: RVEm S T w l  

S m  OESCRIPTIW WITS 

IWI I 
I I 
I 
I lxITE 
I 
I 
IESIN 
ITIE 
I 
IWI 
ITIE 
I 
IP(b) 
I 
I 
I P ( d  
I 
I 

I 8 1  9 1  10 I 
I I I I 
I I 
I 10/12/88 I 10/12/88 

I 
I 

I 
I 

I I 
I I 

29.39 I 29.43 I 
(7471 I (7488) I 

I I 
1.018 I 1.076 I 
(25.9)l (27.3)l 

I I 
32.598 I 33.813 I 
(0.9311 lO.W)I 

I I 
70 I 74 I 

(21) I (23) I 
I I 

31.986 I 32.979 I 
10.906)l (0.W)I 

I I 

1149 I 13.34 

1251 I 143S 

51.4 I 49.3 
I 
I 

2.4261 2.91 
IO. 069) I (0.0661 

7.05 I 6.59 
I 

I 

I 
10112/88 I 

I 
I 

1517 1 
I 
I 

I618 I 
I 
I 

29.43 I 
1748) I 

I 
1.062 I 
(27.0) I 

I 
33.722 I 
10.955) I 

I 
73 I 

(23) I 
I 

32.951 I 
10.933) I 

I 
44.7 I 

I 
I 

2.110 I 
(0. OM)) I 

I 
6.w I 

I 

I68 Dq.F, 29.9 'IQ (20 D q c ,  760 I Hg) 
B-23 



im 
I 
I 
IC02 
I 
I 
I[E 
I 
I 

I 
I 
I#? 
1 
I 
I%% 

im 

I 
I 
llud 
I 
I 
1111 
I 
I 
I E L T R  
I 
I 
ITS 

I 
I 
Ips 
I 
I 
I vs 
I 
I 
Ilk 
I 
I 
185 
I 

P 

llcL FMTILI( ff DRY W 
I 
I 
I I 
I 
I 
I I 
I 
I 
I I 
I 
I 
I I 
I 
I 
IEXESS A I R  e WRING I 

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

0.92% 

2.9 

19.0 

0.0 

78. I 

1,120.0 

29. 22 
(29.22) 

20.43 
128.43) 

1.006 
(256)l  

I 
228 I 

(109)l 
I 

29.45 I 
(748) I 

I 
3,735 

(10.97) 

2,430 
1l.571 

44,417 
US,Wl 

I 
63.032 I 

0.9341 I 0.9390 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

2.3 I 2.5 

19.5 I 19.4 

0.0 I 0.0 

78.2 I 78.1 

1,594.4 I 1,496.3 

29.15 I 29.18 
(29.15) I (29.18) 

28.41 I a50 
128.41)l 128.501 

1.019 I 1.012 

I 

I 

125.9) I 
I 

2291 
1109)l 

I 
29.49 I 

1749) I 
I 

119. IO) I 
I 

2,430 I 
11.57)l 

I 
44,919 I 

(76,317) I 
I 

63.436 I 

3,759 I 

(25.711 
I 

2251 
(107) I 

I 
29.50 I 

1749) I 
I 

118.93) I 
I 

2,430 I 
11.57)I 

I 

176,601)l 
I 

62.889 I 

3,727 I 

45,086 I _ -  =.I- 



ITt 
I 
I 
IDn 
I 
I 
I SI 
I 
I 
I Mf 
I 
I 
lllt 
I 
I 
I cdn 
I 
I 
IW 
I 
I 
lcdt 
I 
I 
lcdu 
I 
I 
lCnr 
I 
I 
l c d X  
I 

MIWlES I 6 0 1  6 0 1  6 0 1  
I I I I 
I I I I 

IN. I 0.190 I 0.190 I 0.190 
(.) I L0.005)l (0.005) I 10.005) 

I I I 
z I 103.2 I 105.3 I 104.8 

I I I 
I I 1 

I I I I 
I I I I 

I I _ _ _ _ _  1 _ _ _ _ _  1 _ _ _ _ _  
I I I I 

ul I 14.2 I 10.5 I 10.1 I 

9 

I I I 
gr/DSCF+ I 0.0068 I 0.W9 I 0.W7 
(g/DsDo I (0.0151)l 10.0112)l (0.0108) 

I I I 
gr/Et.Fr I m i  m i  m 
(glps01) I m i  m i  m i  

I I I I 

IMIWTE - TMR P gr/ff 
ISTACK CmITIOG Lg/iO 
I 
IPQRTICUIITE - PROBE, LBSlHR 
1CyU.W IIQ FILTER LKg/HR) 
I 

I W R T I C . ~  Mw griff I 0 . m  I 0.0035 I 0 . m  I 

m i  
m i  

I(w FILTER @ STACK cw). LgliO I (0.0110)l (0.0079)l (0.0077)I 
I I I I I 

I 
1.82 I 
LO. 83) I 

I 
I M I [ U R T E - T r n &  LBS/HR I m i  m i  m i  
I LKg/HR) I m i  m i  m i  

m i  m 
m i  m 

I 
2.60 I 1.89 

(1.18) I (0.861 
I 

B-25 



m)(Bu 
l- 

JOB W R :  88-141 
REETcn Is. 
IWI-IS, IN 

JOB H E :  
LOCIITIM: 

WIT Ern: L#GHuBmsTw( 

SOURCE UISSIM WLCLLRTIONS 

DESCRIPTIM WITS 

BlWIOnRIC PESSUE 

MIFIE PIESUE Mlop 

I 1 1  
I I 
I I 
I 10/13/88 I 
I I 
I I 
I W 4 I  
I I 
I I 
I I008 I 
I I 
I I 

‘Hg Rbr I 29.60 I 
(I*) I (752) I 

I I 
~~ I 1.162 I 
(I H2D) I (29.31 

I I 
ft.*3 I 34.409 I 

I (0.97411 
I I 

OE6.F I 6 2 1  
IDE6.C) I (17) I 

I I 
DSCF I 34.537 I 
~rn) I (0.978)l 

I I 
.I I 5.7 I 

I 68 Oeq.F, 29.z “g C . 3  Deg-C, 760 I Hg) 

B-26 

0. is9 
LO. 0081 

0. n 

2 

10/13/88 

I100 

120) 

29.60 
17521 

I 
1.097 I 
(27.9) I 

I 
33.988 I 
(0. %2) I 

I 
70 

(21) 

u. 5% 
(0.951) 

16.5 

0. n9 
(0.022) 

2.27 

3 

10/13/88 

1240 

1344 

29.60 
1752) 

I 
1.122 I 

I 
34.682 I 
(0.982) I 

I 
78 I 
(26) I 

I 

(0.956) I 
I 

13.0 I 
I 
I 

0.614 I 
(0.017) I 

I 
1.78 I 

I 

(2a 5) I 

33.773 I 



- 
m a  IC 
I W I r n I S ,  I N  
8116Hous 039 STRM 

MBQ DESCRIPTIM WITS 
I I I I I I 
im 
I 
I 
Icoz 
I 
I 
102 
I 
I 

I 
I 
IU? 
I 
I 
llEll 
I 
I 
l M  
I 
I 
IIN 
I 
I 
I M T R  P 
I 
I 

im 

1 1 1 1  F I X T I M  0: DRV 6115 I 
I I 
I I 
I I I 
I I 
I I 
I I I 
I I 
I I 
I % I 
I I 
I I 
I I I 
I I 
I I 
IEXCESS A I R  R S R I f f i  I I 
IWIHT I 
I I 
1- YIGHI ff LBILB-aE I 
IDRY STRM 611s 1g/g*) I 
I I 
1)IILECuAR E16111 ff LBILB-aE I 
ISTRM 6115 rg/g-IIoLE) I 
I I 
IlrFLOCITY HRD 0: STRM ' E O  I 
16115 ( I I P O )  I 
I I 

I 
lk 
I 
I 
185 
I 
I 
I& 
I 

0.9923 I 
I 
I 

0.3 I 
I 
I 

19.7 

0.0 

80.0 

_ _ _ _ _  

28.84 
(28.841 

28.75 I 
(28.75) I 

I 
0.851 I 
(21.8) I 

I 
93 I 
(34) I 

I 
29.62 I 
IN) I 

I 
3,a I 
(15.n)I 

0.9~13 I 
I 
I 

0.0 I 
I 
I 

tQ.8 I 
I 
I 

0.0 I 
I 
I 

79.2 I 
I 
I 
I 
I 
I 

28.83 I 
(28.83) I 

I 
28.59 I 
(28.59) I 

I 
0.812 I 
(20.6) I 

I 
102 I 
(39) I 

I 
29.62 I 

1 7 y )  I 
I 

3,017 I 
IIS.UlI 

I 
1,068 I 
IO. 69) I 

I 
20,414 I 

I 

_ _ _ _ _  

(34,683) I 

22,379 I 
(38,op)l 

0 . m  I 
I 
I 

0.0 I 
I 
I 

21.0 I 
I 
I 

0.0 I 
I 
I 

79.0 I 
I 
I 
I 
I 
I 

28.84 I 
(28.84) I 

I 
28.65 I 
128.65) I 

I 
0.826 I 
(21.0) I 

I 
1031 9L: 
139) I 

I 
29.62 I 

(752) I 
I 

3,044 I 
115.46)l 

I 
1,068 I 
(0.69) I 

I 

_ _ _ _ _  

a,&J I 2 3 52b 
(33,1061 I 

22,515 I 
(38,355) I 

I 

+ 68 h . F ,  29.92 'Hg (20 Deg.C, 760 I Hu) B - 2 7  



SYMbU 
1 ---- 
Ilt 
I 
I 
I h  
I 
I 
IS1 
I 
I 
IMf 
I 
I 
IMt 
I 
I 
I Can 
I 
I 
I b  
I 
I 
lbt 
I 
I 
l b u  
I 
I 
ICdN 

I 
I 
ICaN 
I 

I 68 Deg.F, 29.V 'Hg (20 hg.C, 760 I Hg) 

-I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I- 
6 0 1  

I 
I 

(0.005) I 
I 

101.7 I 
I 
I 

7.0 I 
I 
I 
I 
I 
I 

0.0031 I 
(0.0071)l 

I 

0.190 I 

- - - - -  

m i  
m i  

I 
0.0029 I 

(0.0067) I 
I 

m i  
m i  

I 
0.57 I 
(0. a) I 

I 
m i  
m i  

6 0 1  
I 
I 

0.190 I 
(0.005) I 

I 
103.7 I 

I 
I 

5.8 I 
I 
I 
I 
I 
I 

0.0027 I 
(0.0061)l 

I 

- - - - -  

m i  
m i  

I 
0.0024 I 
(0.0055) I 

I 
m i  
m i  

I 
0.47 I 

(0.21)l 
I 

m i  
m i  

6 0 1  
I 
I 

0.190 I 
(0.005) I 

I 

I 
I 

5.4 I 
I 
I 
I .  
I 
I 

0 . m  I 
(0.0056) I 

I 

103.0 I /  

_ _ _ _ _  

mi 
m i  

I 
o.ooz? I 

~0.0051)1 
I 

m i  
mi 

I 
0.44 I 

(0.200) I 
I 

m i  
mi 

6-28 



JOB )(J(BER: 88-141 
JOB WE: g(anm 
LOWTIM: INDIWVUIS, IN 

WIT TESTED: ~ o ) o S T R o (  

sI)IIIu DESCRIPTION WITS 

I 

10113/88 

1M4 

1748 

29.51 
1750) 

I 
1.070 I 
147.7) I 

I 
44.885 I 
(1.271)l 

I 
73 I 

(23) I 
I 

44.&7 I 
(1.248)I 

I 
9.3 I 

I 
I 

0.439 I 
(0.012) I 

I 
0.99 I 

I 

-----I____ I 
2 1  3 1  

I I 
I I 

10/13/88 I 10/13/88 I 
I 
I 

1829 I 
I 
I 

1933 I 
I 
I 

29.51 I 
1750) I 

I 
1.843 I 
06.8)l 

I 
44.852 I 
(1.270) I 

I 
61 I 

(16) I 
I 

45.045 I 
11.276)l 

I 
10.1 I 

I 
I 

IO. 014) I 
I 

1.05 I 
I 

0.477 I 

2024 

2128 

a 5 1  
I7501 

I.830 I 
( M 5 ) I  

I 
43.676 I 
(1.237)l 

I 
Y 

(11) 

44.634 
(1.264) 

11.9 
I 
I 

0.w I 
(0.016) I 

I 
1.24 I 

I 

t 68 Deg.F, 29.92 ‘Hg M.C, 760 I Hg) 
B-29 



llld 
I 
I 
lap 
I 
I 
102 
I 
I 

I 
I 
IU? 
I 
I 
lzEIl 
I 
I 
lllld 
I 
I 
1111 
I 
I 

im 

llIL FMTIM ff DRY E& 
I 
I 
I i 
I 
I 
I i 
I 
I 
I i 
I 
I 
I I 
I 
I 

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

0.9901 I 
I 
I 

0.3 I 
I 
I 

20.6 I 
I 
I 

0.0 I 
I 
I 

79.1 I 
I 
I _ _ _ _ _  

28.87 
ea.87) 

28.76 
(28.76) 

1.473 
137.4) 

120 
(49) 

29.55 
(751) 

4,116 
120.91 1 

M2 
(0.41) 

16,395 I 
(27,855) I 

I 
18,351 I 

(31,178)l 

0.9695 I 
I 
I 

0.3 I 
I 
I 

20.7 I 

0.9876 I 
I 
I 

0.4 I 
I 
I 

20.6 I 

0.0 

79.0 

I 
I 
I 

28.88 I 
(28.88) I 

I 

128.76) I 
I 

1.447 I 
(36.8)l 

I 
118 I 
(46) I 

I 
29.55 I 

(751) I 
I 

4,072 I 
120.69) I 

I 
6421 

(0.4I)I 
I 

16,266 I 
(27 ,m)  I 

I 
18,153 I 
(30,642) I 

_ _ _ _ _  

2a.76 I 

0.0 

79.0 

_ _ _ _ _  

28.89 
(2a.89) 

2 a  75 
128.751 

I 
1.430 I 
(2b.5) I 

I 
I28 I ’ 1 - 
(53) I 

I 

* 68 Deg.F, 29.92 ‘Hg (20 0eg.C. 7M) I Hq) B-30 



-I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I- 
6 0 1  

I 
I 

0.190 I 
IO. 005) I 

I 
101.8 I 

I 
I 

13.5 I 
I 
I _ _ _ _ _  I 
I 
I 

0.0017 I 
(0.0108) I 

I 
m i  
m i  

I 
0.0042 I 

(0.0096) I 
I 

m i  
m i  

I 
0.66 I 
IO. 301 I 

I 
m i  
m i  

I- 
6 0 1  

I 
I 

0.190 I 
(0.005) I 

I 
101.9 I 

I 
I 

8.6 I 
I 
I _ _ _ _ _  I 
I 
I 

0.0029 I 
(0.0067) I 

I 
m i  
m i  

I 
0.0026 I 
LO.Oo60) I 

I 
m i  
m i  

I 
0.kl I 

io. 19) I 
I 

M I  
m i  

I 
6 0 1  

I 
I 

0.190 I 
(0.005) I 

I 
105.6 I / 

I 
I 

11.3 I 
I 
I 

- - - - -  I 
I 
I 

0.0039 I 
IO.WB91 I 

I 
m i  
m i  

I 
0.003) I 

(0.0078) I 
I 

m i  
m i  

0.5) I 

m i  
m i  

I 

IO. 24) I 
I 

t m.F, 29.92 'Hg 120 Dq.C, 760 I) Hg) 



APPENDIX C 

Calibration Data 

Equipment 

Pitot Tube #1 

Pitot Tube #5 

Probe Tip 4lII-11 

Dry Gas Meter #2 

Stack h i t  Orifice #2 

Digital Temperature 
Indicator #2 

Dry Gas Meter #4 

Stack Unit Orifice #4 

Digital Temperature 
Indicator #4 

Carbon Monoxide Monitor 

Calibration Factor 

0.803 

0.805 

0.190 

1.023 

1.046 

Calibration Date 

6/2a/aa 

81 4\88 

6/28/88 

6/13/88 

6/13/8a 

a/ 5/88 

io/ 4/88 
10/12/aa 

88-141 c-1 



PITOT TUBE CALIBRATION 

Date: 6/9,&? Time: / /OO 
/ 

Pitot No. / Pb : 2.36 “Hg P,: - “HZO 

CALIBRATOR 

Summary of Results: 

/ 
Normal high side calibration factor 

Normal low side calibration factor 13 R r d / 

variation -a 5070 

c- 2 



PITOT TUBE CALIBRATION 

Date: K/q/#8 

Pitot NO. 3- 

I Avera e 

Time: 0 9  &- / d  

Pb : 19. YL/ “Hg Ps: - “H20 

7 5  O F  ‘pstd: o. 49 Ts: 

CAL. 
FACTOR 

0-767 0 - 8 o Y  

Summary of Results: 

/ Normal high side calibration factor 0.90s 
variation - L , ~ %  t/.z4,g’ 

Normal low side calibration factor n.907  ’ 
variation - / . ( z %  + 0.99% 

USignature of Calibrator 

49 
c- 3 



. 

c-4 
MULLIN8 LWVIRONYLNTAL lE8 l lNO CO, 1NC.J 

NOZZLE CALIBRATION 

Nozzle Set  NO.% 

Date /d - Z 8 - $ 9  Calibrator: f l o b p e t  G ' w ~  
Reading 1 

Reading 2 

Reading 3 

Reading 4 

Reading 5 

Reading 6 

Reading 7 

Reading 8 

Reading 9 

Reading 10 

Average 

Reading 1 

Reading 2 

Reading 3 

Reading 4 

Reading 5 

Reading 6 

Reading 7 

Reading 8 

Reading 9 

Reading 10 

Average 



AH 

(“Hz0) 

0.5 

1.0 

1 . 5  

2 . 0  

3.0 

4 .0  

Average 

Dry Gas Meter Calibration 

Dry Gas Meter Number - 2 

Date: 13 J ~ N E  / q g  f- 

‘OG - 
J / - O / O  

/-CY2 3 J Variation: + 0. %8 

- /-27 

Calibrator: 
/I 

Checked by: 

DG @ 2 liters/rnin. = /-oZy/ - 

c- 5 
mnwa t n n n ~ m u  mmwo co.. I=.- 



/ 

DRY GAS METER CALIBRATION 

Meter Number: z Calibrator: 

Date: 6 //3 /kB 

Wet Test Meter Vm 
Calibration Factor (COG) = Dry Gas Meter vm std 

std 

Run No. : / D o .  TO Pb: Z P . 4 6  "Hg 

Control Module Vacuum 2T. o "Hg 

WET TEST METER (NO. 2 ) DRY GAS METER 

Meter Meter Temp. 
Time Reading Temp. pm Reading - In out pm 

= Fggldscf J 
Wet Test Meter Vm 17.65 x S - ~ L  

std 

4 46 + 13.6 / 
8 +  + 460 =+.PI$ dscf 

17.65 x s-30 
s t d  'm Dry Gas Meter 



DRY GAS METER CALIBRATION I 

Meter Meter Temp. 
Time Reading Temp. - pm Reading In - out  pm 

End ,50,.,,r 5- cf  73 O F  - / S C  “H20 376. ‘?3cf .&% O F  gq O F  t . a O ” H 2 0  

S t a r t  /a o,dcr*-, cf  = O F  - - ‘ H 2 0  3 7 L Z d c f  X ” F  W F  =“H2O 

4 . g  s - c f  7 3  O F  -1. C ~ * H ~ O  +pg7 cf  8s O F  .W OF i. - “ H ~ o  

I 

Meter Number: t 
Date: 6 / / 3 h  

Cal ibra tor :  
U 

Wet Test Meter Vm 

Dry Gas Meter Vm 
s t d  

s td  

Cal ibra t ion  Factor (COG) = 

Run No. : @/.e3 Pb: t5? 4.5- “Hg 
Control Module Vacuum 5. o “Hg 

WET TEST METER (NO.-) DRY GAS METER 

J 
=y. 777dscf 

Dry Gas Meter “m s td  = 17.65 x + 9 g 7 ( L 9 y s  

/. 0 / 6  
- 4.25 2 

4.7 77 ‘DG - 

\ c- 7 YULLIWI CYWIIONYCNTAL mnna co., INC. I 



Meter Number: 7- 

Date: 6 / / 3 / g $  

DRY GAS METER CALIBRATION 

Cal ibra tor :  

Wet Test Meter Vm 

D r y  Gas Meter Vm 
s t d  

s t d  

Cal ibrat ion Factor (COG) = 

Run No. : /m / 70 Pb: 2- 7. ,+s "Hg 
Control Module Vacuum 5.0 "Hg 

WET TEST METER ( N 0 . k )  DRY GAS METER 

Meter Meter Temp. 
Time Reading Temp. pm Reading I n  - out pm 

/ 
Wet Test Meter Vm = 17.65 x (0.- =?6?6dscf  

s t d  

g6 + 460 =9.47fd$cf 
Dry Gas Meter Vm = 17.65 x 4-9# 

s t d  

C - 8  
YULUNS eNnnonuLm*L lcsnwa co.. IWC- 



DRY GAS METER CALIBRATION i 
Meter Number: L Cal ibra tor :  
Date: 6/17 /gy 

Wet Test Meter Vm 

Dry Gas Meter Vm 
Calibrat ion Factor (COG) = s t d  

s t d  

Run No. : /& 7- so Pb: 27. .%v "Hg 

Control Module Vacuum .<.o "Hg 

WET TEST METER ( N 0 . L )  DRY GAS METER 

Meter Meter Temp. 
Time Reading Temp. pm Reading - In - out  pm 

End ( 5 3 ~ 3 ~  9.996cf 73 O F  - 2 . 9 ~  "H20 3 9 6 m c f  93 O F  f l ~  O F  z.-"H20 

S t a r t  / 5 ~  0- cf r F  - e " H 2 0  3&.7/)1 cf E F  8 $ F  z-so "H20 

/3-33t 9.wdCf 73 O F - . Z . Y ~ " H ~ O  9 & 7 7 c f  91 O F  8X°F ~ . o o " H ~ 0  

- 

Wet Test  Meter Vm = 17.65 x y996 t.7; :3 x o.'p,y =?677dscf  J 
s t d  

+ 13.6 
J g8 + 460 =? 4/ Zdsc  f 

= 17.65 x 9 877 
s t d  'm Dry Gas Meter 

I c-9 
luLuwI LWnnONYeNrM nmmo co, Iwc 



DRY GAS METER CALIBRATION 

Meter Number: z Calibrator :  

Date: &&f 

Wet Test Meter Vm 

D r y  Gas Meter V 
s t d  

s t d  

Cal ibra t ion  Factor (COG) = 

Run No. : /@ 3 .oo Pb: z4.43 "Hg 

Control Module Vacuum 4. 9 "Hg 

WET TEST METER ( N 0 . c )  DRY GAS METER 

Meter Meter Temp. 
Time Reading Temp. pm Reading - I n  - out  pm 

End /550.86 /aoal;cf 7 3  'F -Aio"H20 q b l w c f  96 O F  O F  3.w "H20 

S t a r t  /5- ~ . . w o  cf  - 73 O F  - 3 ' H 2 0  3yl. tLocf 9 / F  -OF 3.s,"H20 

/o. 86 /o.&rcf 73 O F  -3.m"H20 yfSC1;cf 94 O F  86 O F  3-09 "H20 

( z:z3 :T x 
=qc'Wdscf / Wet Test Meter Vm = 17.65 X /o.&j- 

s t d  

r' 
3 + 13.6 

90 + 460 = T # d s c f  
Dry Gas Meter Vm = 17.65 x 9.84! 

s t d  

c-10 
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DRY GAS METER CALIBRATION 

Meter Number: .Z Cal ibra tor :  

Date: &.//3/88 

Wet Test Meter Vm 

Dry Gas Meter Vm 
s t d  

s t d  

Cal ibrat ion Factor (CDG) = 

Run No.: ,& e.0~) Pb: 24.43 "Hg 

Control Module Vacuum T O  "Hg 
- 

WET TEST METER (NO. Z DRY GAS METER - 
Meter Meter Temp. 

'm - Time Reading Temp. - 'm Reading - In out  

End .46 cf 73 OF -3.90 "H20 417. y w f  99 O F  RC 'F +m"H20 

S t a r t  fa 0.- cf Z * F  - a ' " H 2 0  -cf =OF =OF y : ' H 2 0  

9.46 / o . d C f  73 'F - ~ . ? Q " H ~ o  9 . B 4 ' 4 ~ f  97 O F  86 'F 4 . 0 0 t l ~ ~ o  

/ 
Wet Test Meter Vm s t d  17.65 x /O.-O ("'g :3 ~ 0 . 9 9 9  (C f )  = 76+(dsc f  

/ Z?-cyj + 13.6 

9/ + 460 = 9.373 dscf 
Dry Gas Meter Vm = 17.65 x 4 844 

s t d  

c-11 . M L I N S  ENVIRONMENTAL TESTIN0 CO.. 1NC.J 



DRY GAS METER CALIBRATION 

Meter Number: Cal ibrator :  
Date :&/T,/# 

Wet Test Meter V 
s t d  

s t d  

m 
Cal ibra t ion  Factor (CDG) = Dry Gas Meter vm 

Run No.: /&?,[La Pb: 79.42 "Hg 

Control Module Vacuum 0- - "Hg 

WET TEST METER ( W 3 . L )  DRY GAS METER 

+ 460 =/.854 gscf 
Dry Gas Meter Vm = 17.65 x z.ooo 

s t d  

c- 12 
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DIGITAL TEMPERATURE INDICATOR NO. L - 
CALIBRATION DATA 

Date: &$4/66 

Time - - Media 

Ice Bath O f @  

Boil ing Water op3+ 
Oven 0 7 4 4  

Oven Q7C8 

Oven O P /  0 

Oven B g 3 0  

Ambient Air 07  33 

Mercury Thermome ?r (OF) 

L 
7r 

Z / L  

/ 5-7 

z 5- 

3 + 3  

Meter Adjusted? Yes No J 

DT - 

I C-14 
yuullu CNWROWCWIU nsnw co, 



Dry Gas Meter Calibration 

Dry Gas Meter Number 4 - 
Date: s/&,,jks7 l?gg 

AH 
‘OG (‘“20) - 

0.5 l .035 ‘ 
1.0 1.042 ’ 
1 . 5  1.043 1 

2.0 1.054’ 
3.0 1.050 J 

4 .0  It050 ’ 
Average w Variation: + 0,Tb 

/ - I . O S %  

Calibrator: 

Checked by: 

/ 
- ‘DG @ 2 liters/min. = I . O ~ I  

c-15 
c YuuINa ewnnowytwTM nalll(0 co, I=.- 



DRY GAS METER CALIBRATION 

Meter Number: 4 Cal ibra tor  : 

Date: SAI4*lr<T /9ets 

Wet Test Meter V_ 
s t d  

s t d  

m 

Dry Gas Meter Vm Cal ibra t ion  Factor (COG) = 

Run No.: / & I so Pb: 2 4 2  "Hg 
Control Module Vacuum $8 "Hg 

WET TEST METER ( N 0 . L )  DRY GAS METER 

Meter Meter Temp. 
Time Reading Temp. __ Reading - In out  pm 

42 + -Lo "> J 
x 0,::;) = fm dscf 

?/ + 460 
Wet Test  Meter Vm = 17.65 X < b o g  

s t d  

, 
42 / + 460 ='f7013dscf 

= 17.65 x 4.947 
s t d  "m Dry Gas Meter 

4.874 
4 - 7 0 8  = T I  - - 

'DG 

C- 16 
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DRY U S  METER CALIBRATION 

5 A d '  (7 Date: 48n 
Meter Number: 4 , Cal ib ra to r :  

Wet Test Meter Vm 

= Dry Gas Meter vm 
s t d  

s t d  

Cal ibra t ion  Factor (COG) 

Run No.: [& L 00 Pb: a? +S "Hg 

Control Module Vacuum d. 6 w g  

WET TEST METER ( N O . 2 )  DRY GAS METER 

f l  

x &:$$ =4.87S dscf 
+ 460 

Wet Test Meter Vm = 17.65 x go10 
s t d  

J7.43, + 13.6 / 

qb + 460 = 4.C77dscf 
Dry Gas Meter Vm 

s t d  

C-17 
YULLINS LNVIRONYLNTAL TESTIN0 CO.. INC. - 



Meter Number: 4 
Date: 5 M ~ X  

DRY GAS METER CALIBRATION 

Calibrator :  C 
/ 

Wet Test Meter Vm 

Dry Gas Meter Vm 
s t d  

s t d  

Ca l ib ra t ion  Factor (COG) = 

Pb: dfl f7 "Hg 
Control Module Vacuum 56 "Hg 

WET TEST METER (NO.&) DRY GAS METER 

J 
=?'3qdscf 

- 7 . 6 5  

+ 460 
Wet Test Meter V = 17.65 x 1b.070 

s t d  m 

Dry Gas Meter V = 17.65 x 9982 
s t d  47 ' + 460 m 

= P I  - 4.739 
4. 341 

'DG - 

c-18 
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DRY GAS METER CALIBRATION 

Meter Number: 4 Calibrator: 

Date: 1 A Q G ~ C ~  &VR 

Wet Test Meter Vm 

'm Dry Gas Meter 
Calibration Factor (COG) = std 

std 

Run No.: d.00 Pb: aq 453 "Hg 
Control Module Vacuum 50 "Hg 

WET TEST METER ( N 0 . L )  DRY GAS METER 

/ 24.43, + 13.6 ( 164' + 460 = 7-36 dscf 
Dry Gas Meter V = 17.65 x 4.448 

std m 



DRY GAS METER CALIBRATION 

Cal ibra tor :  Meter Number: 4 . -  
< Aw.0 Date: 19118 [ -  

Wet T e s t  Meter V. 
s t d  Cal ibra t ion  Factor (CDG) = Dry Gas Meter v, 
s t d  

U 

Run No.: I O  3. 00 Pb: 2t 4 2  "Hg 

Control Module Vacuum 54 "Hg 

= 17.65 x q . q l 5  (x e2 +&) 
s t d  103 ' + 460 =4.&3d:cf 

'm Dry Gas Meter 

c- 20 
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DRY GAS METER CALIBRATION 

Meter Number: 4 Calibrator: 
Date: < +? 1968 

Wet Test Meter V- 
'std Calibration Factor (C ) = DG D r y  Gas Meter V- 
std m 

Run No. : I @  4 .OO Pb: 99 4 2  "Hg 
Control Module Vacuum sa "Hg 

WET TEST METER ( N o . 2 )  DRY GAS METER 

Meter Meter Temp. 
Time Reading Temp. pm Reading - In out pm 

End / z O 0 . 5  I O . 0 0 5  Cf 71 O F  -4.6"H20 510 . L f l  cf 114 O F  44 O F  4.- "H20 

c-21 
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DRY GAS METER CALIBRATION 

Meter Number: 4 , Calibrator :  
Date: ~ A & , + < ~  

U 

Wet Test Meter V- 
s t d  

s t d  

m 
Cal ib ra t ion  Factor (CDG) = D r y  Gas Meter Vm 

Pb: df. #n "Hg Run No. : ( @ 
Control Module Vacuum bo "Hg 

J 

=I,93?dscf 
+ 460 

= 17.65 x 1.417 
s t d  73 m 

Wet Test  Meter V 

2f .40 + 13.6 ,/ 

70 ' + 460 = /.$26dscf 
Dry Gas Meter Vm = 17.65 x 1.435 

s t d  

c-22  
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DIGITAL TEMPERATURE INDICATOR N O . 4  

CALIBRATION DATA 

. .  

Media 

Ice Bath 

Ambient Air 

Boiling Water 

Oven 

Oven 

Oven 

Oven 

- Time Mercury Thermometer ( .') - 
la a A 
lb33 7 8  

1040 A0 

lloLi L 
/IJI 3 Lg 

Its 3 A 
1203 4 0 -  

Meter Adjusted? Yes No / 

DTI (OF) 

37 

75 

d14 
130 

7 7 0  

354  

401 

C-24 
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c 

CO lbnitor Reading (% of scale) c - 2 5  



0 

CO Monitor Reading (% of scale) C-26 
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APPENDIX D 

Field Testing Data 
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Impinger Box No. 3 

Impinger 1 

Impinger 2 
. .  

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

/ 
Fina l  Weight 5 Water Weight Gain Impinger 1 - 526 
Increase I n i t i a l  W e i g h i k z ,  

Impinger 2 34.1 ' 
Final Weight 
I n i t i a l  Neigh&, 

V r  
Increase 34.3  

Impinger 3 3 ' 
Impinger 4 1 . 0  

Impinger S I 6 . 3 .  ' 
Impinger 6 

-u ~ Final Weight 7 7.0 
I n i t i a l  W e i g h e c  
Increase 

g q = -  - 
ao.5  1 = 

Tota l  14.4' = Fina l  Weight 48 6 
I n i t i a l  Neigh-$ 
Increase 234 3 I 

1.0 1 'b I' -0 

Fina l  Weight 
I n i  t i a  1 ' Nei ght 
Increase 

c = 0 YO) 4 Tt = 3 G  ' 
P = -tu. 3 /*X20 757, ( 6  1 "Hg I n i t i a l  Weight S - 
P - Filter # Final  Weight 

Tm = 5? 3 si? r/ O R  

Ts = /ff? / O F  60 / J O R  
Increase 

3 / 
vu = 0.0472 x Vu = 0.0472 x 14.4 .LBO sft 

gas  

x 100 = 0. C80 x 100 = 2.46 ' S  gas VU 
S b i s t u r e  = 

27.b.o + bCJ0 
P S  

+ "u s t d  'm 

D- 3 
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a 
~mpinger BOX NO. 3 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

Water Weight Gain Impinger 1 -?Fog 
I n i t i a l  Weight / 

Increase -29, s / Impinger 2 ) 5. z 

F i n a l  Weight 

F ina l  Weight 7 52. t( - Impinger 3 ~3 1 
I n i t i a l  Weight 7 2 7 . b  
Increase af ,a  A Impinger 4 0 

a 
vu = F i n a l  Weight 6 8 7 . ~  

53 vu = Increase 

Final  Weight 473 .9  T o t a l  65 ' = V,, 

Impinger 5 / 
I n i t i a l  Weight 4J.2 3 g = 2 = -  

I n i t i a l  Weight p7!4 / 
Increase o/ P,, = d f 3 1  %C02 = ,,& 

Impinger 6 - 

/ 

Vm = 9x446 / %02 = m.6 / 

I n i t i a l  Weight A v g F = J , / f S / ,  Dn = 6. ICa / 

F i n a l  Weight 8 6  3 . 1  
I n i t i a l  Weight $574 v,, = 6(5  J %CO = 0 3  /' 
Increase 

Final  Weight 

Increase 

<,% ' p. IPUS A %N2 = 7 9  . o  

'76q J Avg AP = /,&s As = 

L J  - c = +  . 0 y 3 " T t  - 3 
F i l t e r  W - Final Weight w20 74,<$ J '"g Ps = -10 5 I n i t i a l  Weight 

Increase 

/ . Md 
Moisture Content: w = I,>/ 

v ' 3  sft = 0.0472 x Vu = 0.0472 x L . 5  = 0 .  3a 
J 

x 100 = / . 3 , y  % 

gas 
- 6.h7 x 100 = gas vw 

% bbisture = 
3S.",  7 + 0.307 

gas 
+ s t d  m 

D-6 
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Impinger Box NO. 7 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

/ 

Impinger 2 39.7 I 

Final  Weight b i g n  Water Weight Gain Impinger 1 - 39.0 
I n i t i a l  Weight 
Increase 

I n i t i a l  Weight 
F ina l  Weight 

Increase 

Final  Weight 6967 
I n i t i a l  Weight & t ~  
Increase 

F ina l  Weight f 8  T o t a l  S O =  Vw 
I n i t i a l  weigh*/ 
Increase 

Impinger 3 3. S- 1 

Impinger 4 a,,-, / 
I 

Impinger 5 l d  

Impinger 6 

vw = 
0 = 2 = -  

3.5 ' "w - ._ 

/ 

/ 
0 0  'b " m2 = 6.4 

J 
65-81 ' %02 a 90.4 

IC0 = a o  / 
Fina l  Weight #./-e &L.g 
I n i t i a l  W e i g h s  &IO 

Increase s1s I/ %N2 = 79,z / 
0 0  

Fina l  Weight AVg AP = 
I n i t i a l  Weight 
Increase 

C = b. 863 T t  a- 

= - [ I .  3 A W 2 O  ps z + g  "Hg 
P Fina l  Weight 

I n i t i a l  Weight 

Increase 

- Filter D 

Tm - 74 / O F  <?Q O R  

Ts = / 3 Z J 0 F  t s r  A O R  

/ / / J 
misture Content: u( - 8.90 ud = 0,?9/0 wd - Z 5 . w  ~1 - z 7 8  
v. s t d  = 17.65 V m t  Tm + + 9 460 = 17.65 x 26,583 (J5J531 ;'$) - 7 S . 8 9 5 ,  

0.7lb 

/ 
= 0.0472 x Vv = 0.0472 X 5 0  = 0 . 2 3 6  sft3 

P a  

D-9 
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Impinger Box no. '7 
/ Final  Weight && 

Increase 

Water Weight Gain Impinger 1 - / , b  
/ Impinger 2 7. i3 ' Impinger 1 I n i t i a l  Weight 

' -1.6 
Impinger 3 /, Z/ 
Impinger 4 0 x 3  ' 
Iopinger 5 7, 9 / 
Impinger 6 

v w  a 
B % 2 = -  

Final Weight 

Increase 

Final Weight 

Increase 

Final  Weight 

Increase 

Final Weight 

Increase 

Impinger 2 I n i t i a l  

- 
= 

'Impinger 3 I n i t i a l  

I -  7 
0 Total /o,g = Vw 

w2 = 74,4 

Impinger 4 I n i t i a l  

/ d . 9 1  zco = 033 / 
W~ = 79. 1 / 

= 

Final Weight 

Increase 
Impinger 6 I n i t i a l  Weight 

Fil ter d - F i n a l  Weight 
I n i t i a l  Weight 

Increase 

/, t/ J J 
bisture Content: w 5 f137 M~ = ~ , 9 8 9 3  wd = w = 26.78 

D-12 
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Impinger BOX NO. 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger S 

Impinger 6 

/ F i n a l  Weight 571d Water Weight Gain Impinger 1 - 3 2 
I n i t i a l  Weight (741 0 

I Increase & 3 a  ’ Impinger 2 / 4 

Fina l  Weight 56 7 , u  Impinger 3 a2 1 
Impinger 4 0 . a  / 

v w  = Impinger s 7.7 J 

I n i t i a l  Weight 
Increase 

F i n a l  Weight bw, 3 
Impinger 6 I a a l  = Increase 

Final Weight = Vw 

I n i t i a l  Weight 483. g S 2 = -  

To ta l  86 
I n i t i a l  Increase Weigh?*, 0.0 sco2 = /),& / - 

J 
Fina l  Weight vm = 0 53730 

7- 7 ‘It42 = 79.0 Increase 

F ina l  Weight 
I n i t i a l  Weight 
Increase 

Filter d Final Weight 
I n i t i a l  Weight 

Increase 

J sft3 
/ 

a 0.0472 x V,, = 0.0472 x 8 6  = 0.436 
gas 
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Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

Fina l  Weight (gc 9 
I n i t i a l  Weight -cg 7. J 
Increase -I% 

I n i t i a l  Weight -&e Fina l  Weight 

Increase 4, I 
Fina l  Weight 6D-g 
I n i t i a l  Weight 
Increase 

Final Weight $z$/ 
I n i t i a l  Weight 

0. Q 
Increase 

F ina l  Weight J f l ,9  
I n i t i a l  Weight Bdla-51 
Increase 9, 
Fina l  Weight 
I n i t i a l  Weight 
Increase 1. - / J Tt - 7‘ C = b.n‘C,? 

pS = -10, s j’n20 u (5 “Hg 
P F i n a l  Weight 

I n i t i a l  Weight 
- Filter d 

O R  

f9/ OR 

J 

I T, = 6% O F  5 2  s 
TS = 1 ?! ’OF 

Increase 

4oisture Content: 

J 

0 . ~ 9 4  scfm 

= 17.65 Vm 

+ 9 = 17.65 x f 6 , 7 j 3  
s t d  Tm + 460 

im 

‘u = 0.0472 x V, = 0.0472 x 10.3 - 0.+$’6 ’3 sft 
gas 

/ 
x 100 = o,ws x 100.. 5.96 S 

gas 

s t d  gas 

VU 

$9.7<7 + 0 . w  
+ v  4 Moisture = 

Y “m 
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Impinger Box No. 3 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

I n i t i a l  
Final Weight 

Increase 

Final  Weight 743 7 
I n i t i a l  Weight 
Increase 

I n i t i a l  
Final  Weight 

Increase 

Final Weight 
I n i t i a l  
Increase 6. / 
Final  Weight 

Increase 

- Final  Weight 
I n i t i a l  Weight 
Increase 

F i l t e r  X Final Weight - 
I n i t i a l  Weight 

Increase 

Water Weight Gain Impinger 1 - 2 2 

Impinger 2 9 . 5  

Impinger 3 10 

/ 

/ 

Impinger 5 3 t j  f l  
g so2 = -0.L’ 

I / , +  O . S b . 2  ’ 
= 0.0472 x V,, 0.0472 x = pr536 s f t ’  

gas 

10 ’ 0 -ss* 
x 100 = - x 100 f L.* % gas V W  

S W i s t u r e  = 
8.494 +m 

P S  0 - s -  
+ v” s t d  “m 

- 
= s 1039 x X 

I* 
%I = 

X X X X (  
- 

ACFM: 

SCFM: 

%EA: 

D-21 
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N z 8 
dc 

. ..I 
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8 m 
!-l 

8 4  
0" 9) x 

0 
I m  

dc 

C 
.-I 

I I v\ 
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n. a 

cY 
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v) 
al c 
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Impinger Box No. ZL 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

Final  Weight Water Weight Gain Impinger 1 -3 .  9 
Increase -3.3 ’ Impinger 2 </, ’ 
Final  Weight 

Increase 

I n i t i a l  
Final  Weight 

Increase f - w/9 
Final Weight 4 R S f  
I n i t i a l  Weight @5, / 

0.3 Increase 

I n i t i a l  
Final  Weight 

Increase 

Final  Weight 
I n i t i a l  Weight 
Increase 

/ 2-6 

Impinger 3 -YO,? 

Fi l te r  Final Weight 
I n i t i a l  Weight 

Increase 

- 4. ’ iJ ’ “w = 0.0472 x V,, = 0.0472 x 

UCI 

x 100 = se+ % ‘“gas x 100 = 0, w t tbisture = 
$S?% 0.499 

gas 44 mstd 
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Impinger Box No. 3 

Impinger 1 

Impinger 2 

Impinger 5 

Impinger 4 

Impinger 5 

Impinger 6 

Water Weight Gain Impinger 1 - 2 -8 
I n i t i a l  Weight % F i n a l  Weight 

Increase - 2.g A 
Fina l  Weight 744 
I n i t i a l  weigh& 
Increase 

F ina l  Weight LH.8 
I n i t i a l  Weight 

F ina l  Weight 4- 
I n i t i a l  Weight 
Increase 

Fina l  Weight 787 
Ini t ia l  weigh-& 
Increase 

F ina l  Weight 
I n i t i a l  Weight 
Increase 

/ 9.3 

Increase 1.z 

0,4 

/ * g  ' 
Fil ter  B - Final  Weight 

I n i t i a l  Weight 

Increase 

I' 
Moisture Content: %I4 = <.z< Md 

= 17.65 V m t  Tm + + 9 460 = 17.65 X 
'"s t d 

Impinger 2 9 . 0  
Impinger 5 1.5 

= 8,63//;it3 
/ 

O. -288 scfm 

I 3 3 J  
= 0.0472 x Vu = 0.0472 x /O,% = 8,qH s f t '  

?+ 3' gas 

% Moisture = ""gas x 100 = x 100 f <.z$ t 
6*6?/ +0,9%j 

gas 7 
+ vu s t d  m 

/ 

t - - - 1039 x X 

l 2  
%I = 

X X X X (  

D-25 
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~. Impinger BOX no. i3 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

Water Weight Gain Impinger 1 &',/ ' 
I n i t i a l  

Impinger 2 jr7.2 ' 
Final Weight 

Increase 

Final  Weight Impinger 3 - 15-5. 
I n i t i a l  Weight5 / 

Impinger 4 1 .3  

Impinger s C0 I 

Impinger 6 

/ 

v w  = 

c 1 5 9 . 1  vw = 

Increase *- 
I n i t i a l  W e i g h d ,  g q = -  
Final  Weight 934 

Increase 

Final  Weight ziz Tota l  5)14 = V,, 
I n i t i a l  Weight 

- 

I 

Increase 1.3 / Pb = 3 5 3 5  / 'Ico2 = 2 7  

' m -  - .SPA J 'Io2 = If3 ' 
I n i t i a l  Weight vw = <I-4 1 'IC0 = 0.0 / 

= 78, I / SN2 = /.o/R 1 

Fina l  Weight 

Increase 

Final  Weight 
I n i t i a l  Weight 
Increase 

T = 6 0 J  
~ ~ ~ ~ 

- t  c = 0.Yc.S /- P V  
. 

- P = )J.7& w20 3 7 . q s  "Hg Fil ter  If Fina l  Weight 
I n i t i a l  Weight S 

0 ' O F  c 3 0  / O R  

, / / 
Moisture Content: tJ.4 =* M, ="- MW, = 3 9 . 2 q  MW = 7g.43 

1 '."--.--" - v 
std m 
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Impinger BOX NO. 2- 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

Final Weight /-6g,$ Water Weight Gain Impinger 1 27. ‘j ’ 
I n i t i a l  Weight ~ 7 1 . 7  
Increase 219 ’ Impinger 2 4 . 5  
Final  Weight ( 7 ~ 0  Impinger 3 / o . q  
I n i t i a l  Weight 
Increase 

Final  Weight 718.3 
I n i t i a l  Weight 
Increase 

Impinger 4 

Impinger s 5.7 
Impinger 6 - 

/ 
w, c 

= 
g 9 2 = -  

vu = 
Fina l  Weight T o t a l  49. 3 = Vw 
I n i t i a l  Weigh*- 

’b = ’? Increase . 4 3  %C02 = 2 3  / J 

bo2 = I t s  ’ J 
Final  Weight 8 2  9 4 ’m -3  

vu = 49.3 
’m l.fi7G 

I n i t i a l  Weight 
Increase 

%CO = 0 . 9  / 

J ZN2 = 78.2- / 
Final  Weight 
I n i t i a l  Weight 
Increase 

c = .5 YCS / Tt = 6 i  ’ 
P 

= fO.((4 /“H20 3 7.4 f ’  “Hg 
= 74 O F  < 3 4  J O R  Tm 

TS = 277 [ / f ?  J O R  

Filter II Final Weight 
I n i t i a l  Weight 

Increase 

3 ’  0.0472 x V,, = 0.0472 x 49. 3 3. 327 s f t  

/ - 
gas 

x 100 = L ( 9  3.327 x 100 = gas v w  
% kisture  = 

31.174 2.337 
gas 

“u s t d  m 
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3 Impinger Box No. > 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

Final  Weight /. 3 4 . 4  Water Weight Gain Impinger 1 34. 5 ’ 
I n i t i a l  Weight & f ~  

Impinger 2 4.4 1 Increase -w,5 ’ 
Fina l  Weight [ l.81 Impinger 3 4.7 f 
I n i t i a l  Weight ~ J / ; L  
Increase 4.7 / Impinger 4 a , \  

Fina l  Weight izq,$ 
Increase 9.7’ vu = Impinger 6 

I Impinger 5 .C < vu = 
I n i t i a l  Weight g = 2 = -  

Tota l  44.7 = Vu 
I n i t i a l  Weight 
Increase 0.1 / pb = ~ 7 . 4 3  ’- tCOz = J.5 ’ 
Fina l  Weight * 

= 33,  72a.d a02 = ICi.4 / 
I 7 /  zco = 0.c / vu = I n i t i a l  Weight 

F ina l  Weight 

LhL’ t N 2  38.1 / 
.+%+ 

Increase 5 .5  1 
444 I 

Final  Weight 
I n i t i a l  Weight 
Increase .. 

c P O d O S  A/ Tt 
Fi l ter  0 - F i n a l  Weight 39 5 “Hg I n i t i a l  Weight pS = +l~,+a AIH,~  3 J  

~ 

Increase Tm 7 3  I /  O F  

TS = 235 / ‘F  

D-31 
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Impinger BOX NO. 2 
Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

F i n a l  Neigk.c 
I n i t i a l  Weight 

-1.3 ’ Increase 

Fina l  Neight 

I n i t i a l  Increase Weigh?? / 

In i t ia l  Weight 
F ina l  Neight 

Increase 

F ina l  Weight z&c$ 
I n i t i a l  Weight 
Increase 

F ina l  Weight 
I n i t i a l  Weight 
Increase 

t9,is’ 

54 ’ 

Final  Weight 
I n i t i a l  Weight 
Increase 

F i n a l  Weight 
I n i t i a l  Weight 

- Fil ter  R 

Increase 

/ 

/ 
Water Weight Gain Impinger 1 -/. 3 

Impinger 2 /. 9 
Impinger 3 d ,  5 ’ 
Impinger 4 <, / 
Impinger 5 

vW I Impinger 6 

v w  = 
. 3 = 2 * -  

- 

, Tota l  ’$-7 Vw 

tco2 = d, 3 /  
bo2 = / 9  /7 ’ 
tco = 0,o / 
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Impinger  ox NO. 3' 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

I n i t i a l  
Increase 8.4 ' 
I n i t i a l  Weight 
F ina l  Weight 

Increase 2-7  

Final Weight 
I n i t i a l  Weight 
Increase 5*4' 
Fina l  Weight 
I n i t i a l  Weight 
Increase 

F ina l  Weight 
I n i t i a l  Weight 
Increase 

Water Weight Gain Impinger 1 9, 3- I 
Impinger 2 Z ,  7 

Y a  

Impinger 3 n, & 
/ Impinger 4 < A  4 

Impinger S ' w  ~ 

g = 2 = -  

D-36 

Fina l  Weight 
I n i t i a l  Weight 

-- Fil ter  d 

Increase  
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. . .. . . . 

-7 
Impingcr BOX no. / > 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

/ 
Final  Weight 6q7, 3 Water Weight Gain Impinger 1 I 
I n i t i a l  W e i g h t e x ,  -- 
Increase / Impinger 2 - </, 6 ' 0, I 
Fina l  Weight 
I n i t i a l  Weight 
Increase 

/ 

Final Weight 
I n i t i a l  Weight 
Increase -0.y 

Impinger 3 - C, 4 
Impinger 4 <, ? ' 
Impinger 5 

Impinger 6 . ,. 

= vw Fina l  Weight To ta l  13.0' 
I Increase Pb = S9,L,O #C02 = 0 ,o 

v = -74. L,g z/ %02 = 7/. 3 

I n i t i a l  Weight Vw = /3.0' 
/ . / Z Z J  'rn = 

J 
/ 

Fina l  Weight 

Increase 

F ina l  Weight 
I n i t i a l  Weight 
Increase 

Fi l ter  It Fina l  Weight 
I n i t i a l  Weight 

- Increase  

3 
/ 

/ 
= 0.0472 x V,, = 0.0472 x 1 3 . 0  = O , L / 4  sf t  

x 100 = 

gas 

x 100 = / , 78  s c?, GI4 gas vw 
S Moisture = 

'm s t d  + vw gas 33,773 + ?.&+ 

i 

VS 

SI = 

D-39 
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Impinger 80x No. 7 
Fina l  Weight I< 4 Water Weight Gain Impinger 1 -1,s / 

Impinger 1 I n i t i a l  Weigh+? 
Impinger 2 3.7 ’ Increase 85 / 

Fina l  Weight d s  / Impinger 5 AL / 
Impinger 2 I n i t i a l  Weigh-= - 

Increase a,? / Impinger 4 7 .3 I 
vw = Fina l  Weight 

0.b / vw = Increase 

Impinger 5 

Impinger 6 .- 

e7 g = 2 = -  Impinger 5 I n i t i a l  Weight 

-4%2 Final Weight 
Impinger 4 I n i t i a l  Weight 

Increase 7 3  1 
Fina l  Weight 

Increase 
Impinger 5 I n i t i a l  Weight 

F ina l  Weight 

Increase 
Impinger 6 I n i t i a l  Weight 

. Fi l t e r  d - Final  Weight 
I n i t i a l  Weight 

Increase 
, 

Tota l  = Vw 
, 

’ 3  s f t  “w = 0.0472 x Vw = 0.0472 x 9.3 = n . 4 3 m  
gas 

D-42 
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- 
Impinger BOX NO. 3 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

Filter It 

F i n a l  Weight Water Weight Gain Impinger 1 -],7 ’ 
Impinger t 3- ,? ’ I n i t i a l  Weight 

Increase 

Final  Weight && Impinger 3 1, / 
I n i t i a l  Weight 
Increase 2.7 / Impinger 4 7 3 

vu = Final  Weight 
I n i t i a l  Weight 

1.A ’ vu - Increase 

In i t i a l  
F ina l  Weight 

Increase 

Fina l  Weight 
I n i t i a l  Weight 
Increase 

Final  Weight Avg bP = 1,447 / AS = 642 I 

Impinger 5 

- Impinger 6 - 

U 
Tota l  / 0 , 1  I = V 

b . 3  
/- 

bN2 = P =  m 

A v g F = j , / $ 7 - ,  J Dn = 0,Mc 1 I n i t i a l  Weight 
Increase 

F ina l  Weight 
I n i t i a l  Weight 

Increase 

a 4.477 / 3  s f t  
a 0.0472 x Vu 0.0472 x Id#/ 

gas . 
/ 

x 100 = s.477 x 100 = 1 . 6 3  % gas VU 
% Moisture = 

4 , 6 9 L *  6.917 
gas 

+ vu s t d  in 

/ 3  
a 0.0472 x vu = 0.0472 x I&/  a 4.477 s f t  

.. / 
gas 

VU gas x 100 = s.477 x 100 = 1 . 6 3  % 
4 , 6 9 L *  6.917 

% Moisture = 

gas 
+ vu s t d  in 
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Impingcr  ox ~ o .  / 3 

Impinger 1 

Impinger 2 

Impinger 3 

Impinger 4 

Impinger 5 

Impinger 6 

F i n a l  Weight $26,7 Water Weight  Gain Impinger 1 -1.0 
I n i t i a l  Weight 5g7.7 
Increase -1.0 / 

Final Weight 
I n i t i a l  
Increase 3.3 
Final  Weight 
I n i t i a l  weig&&3, 

I n i t i a l  Weight 
F ina l  Weight 

Increase \ , b  

Increase 8, o/ 
Fina l  Weight 
I n i t i a l  Weight 
Increase 

F ina l  Weight 
I n i t i a l  Weight 
Increase 

Fi l ter  # - Fina l  Weight 
I n i t i a l  Weight 

Increase 

L . l /  

/ 
Impinger 3 I , O  
I 

Impinger 4 9.6 
v m  
.w - 

Impinger 5 
g s 0 2 = -  

Impinger 6 -. = 

w T o t a l  11. 9 v 

/ 
= 0.0472 x Vw = 0.0472 x 11,q = 1 .g  s f t 3  

gas 

x 100 = b. 5b z x 100 = gas v w  
% MDisture 44, & 0,5L 

b3 4 , 
gas s t d  vm 
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APPENDIX E 

Analytical Data 

1 88-141 E-1 



SO2 E>IISSION DATA 
.. - Job Number z-1 y Location fp,,d,4A ,.., I r r i ! r  >,v 

Job Name f), ,.@,M< t c Unit Tested ,<rertr IC Ar ( F(/y h.7cP 

M L B - m l  of Ba(C104)2 to titrate # 2  

MLB - ml of Ba(C104)2 to titrate #3 

- 
C -emission rate of S, lbs/day 

29.92 "Hg, 68'F (760 mm Hg, ZOOC) 
MLI x (MLB - MLBB) x N x 32 

S 

0.7513 x CT x (Tm + 460) 

"m 'b 
ppm SO2 = 

' S O 2  = ppm SO2 x Q x 239.2 x 

- 
CI = 

cT=cI # 2  + CI #3 

i MLA 
S 

E-2 c 5 cso2 
s -  2 



SULFUR TRIOXIDE EMISSION DATA 

Job Number Eg-fy/  

Job Name QucMetU Unit Tested &lec tr,c ffn FunNT r 

Locat ion~~,d,,,nr?a 11s 1 N 

N - normality of Ba(C104)2 
ML, - ml in impinger 
- 0 . 3 O c I q  0 . o o c t ~  9 

I CiO 2?-$ 23< 

MLB - mi of Ba(C104)* t o  titrate 

P - barometric pressure, "Hg Abs. 

stack gas volume dry @ 
Qs - standard conditions, *SCFM 
C - SO in impinger. mgs 

m m  SO, 

b 

I 3 3 . 0  ' 

%03 - emission rate of SO3, lbs/day 
Cs - emission rate of S, lbs/day 
29.92 "Hg, 68'F (760 mm Hg. 20'C) 

MLI x (MLB - MLBB) x - N x 40 
CI = 

MLA 

0.6021 x CT x (Tm + 460) 

"m 'b 
ppm SO3 = 

'SO3 = ppm SO3 x Q, x 299.1 x 
.. 

s03 cs = - 
C 

2.5 
E-3 

MULLINS ENVIRONMENTAL TESTINQ CO.. 1 N C . U  



METCO Environmental 

Particulate Analysis Summary 

Date Analysis Completed /? /a  7/65 
Unit Tested E / t ; c t r l c  d r c  h X a c P  &Lr 

Particulate on Filter (me) 

Less Acetone Residue 

** Less Ammonium Sulfate 

E-4 



Desiccator Time I n  1/06 10-7 167 5 I0-K’ I 

I 

Run No. (I Filter No. D - 3 5  
Filter & Particulate 

Tare Weight (g) 1.133% I1331 J 
Filter & Particulate (g) ~ 5 2 ~  O.L,524 - 

- + Tare Weight (g) J.?,T,54 .?.?86 I 

Filter No. F - 6 3  1 Run No. 5 
Filter & Particulate 

- 
+ Tare Weight (9) 2 3540  2.3563 
Tare Weight (g) 1.733% / .  7335 J 
Filter E Particulate (g) o & , ‘ ~ - ?  0 .6219  

] /  Total Particulate (mg) I 3.5 

7 

Run No. (., Filter No. F - b O  

Filter & Particulate 
+ Tare Weight (g) 2.3618 2.3615 

oh23-tir 
Tare Weight (9) 1 , 7 3 4 6  f , ? ?  13 J 
Filter E Particulate (g) 0.6278 

E-5 



Mullins Environment31 Test ing Co. ,  Inc 

P a r t i c u l a t e  Analysis EP.4 Method 5 

Front Wash 

Run No. 3 Volume (ml) Jy.5 
Final weight (9) I 3g.62.  09 / 3 8 , 6 2  07 
I n i t i a l  Weight (9) l 3X.b  ;'#5 13%. h 1 Y 5 J - 
P a r t i c u l a t e  Weight (9) h.Oc64 n n r u  

- 
R u n  No. 5 Volume ( m l )  a05 

Final Weight (g) lye. b.2 5? 1YO.b 26 3 
I n i t i a l  Weight (g) 140.b203 /J 0 Q O  7 ./ 
P a r t i c u l a t e  Weight (g) /i ( ,z i I.. 0 . 3 0 h  0 

F i n a l  Weight (g) fy3.05'?6 I+!3.060/ 
I n i t i a l  Weight (g) /V3.0Sd3 I9 7. n 523 

P a r t i c u l a t e  Weight (g) h O/) 7 3 6.0 075' 
J 

- 
Acetone Blank Volume ( m l )  3S3 

I n i t i a l  Weight (g) I Yd .h  115 I Y 2 . 6 1 7 5  l Y J , b i  7s J 
- 

Final  Weight (g) / U J .  L I 7  I /+a. 6 147 I4'2.6 177 
- 
. Difference (9) (1. n 0 I h f ~ . a  1 ; l  $ 0.003-a 



SO2 EMISSION DATA 

Job Number 2;; - ILi Location i l d . r j ,  lh .  , L > . . / , s  h.. , 
Job Name I < , , P ~ ,  + r f i  - Unit Tested &,, frh S t / e C g  

M L B -  ml of Ba(C104)2 to titrate #2 

MLB-ml of Ba(C104)2 to titrate #3 

0.7513 x CT x (Tm + 460) 

"m 'b 

29.92 "Hg, 68'F (760 mm Hg, 20°C) 

c =  I 
MLI x (MLB - MLBB) x N x 32 ppm SO2 = 

'SO2 = ppm SO2 x Q, x 239.2 x 

c =  

- 
MLA 

csoz c = c  #2 + CI W3 T I  
s -  2 E-7 



SULFUR TRIOXIDE EMISSION DATA 

Job Number $7 - + / Location ~ n ~ , n u , - , ,  /, 5 I,,, 
Job Name ~ , ~ ~ ~ , m p ~ ~  Unit Tested &,p& ,qr&k 

Date 

MLB - m l  o f  Ba(C104)2 t o  t i t r a t e  

0.6021 x CI x (Tm + 460) 

"rn 'b 

29.92 "Hg, 68'F (760 mm Hg, 20°C) 

ppm SO3 = 

'so3 = ppm so3 x Q, x 299.1  x 
MLI x (MLB - MLBB) x - N x 40 

c =  
MLA 

I 

so3 
C 

c = -  
s 2 . 5  

E-8 
YULLINS ENVIRONMENTAL TESTIN0 CO.. INC.- 



Mullins Environmental Testing Co., Inc. 

Particulate Analysis Summary 

Date Analysis Completed /O / - : / k% 

Unit Tested qe, 0 4  5 t r k  

Less Acetone Residue 

** Less Ammonium Sulfate 

E-9 



Mullins Environmental Testing C o . ,  Inc. 
Particulate Analysis EPA Method 5 

Stack Filters 

Desiccator Time Out 

Job Number K-19 I 
Job Name a, P .n c. tc 0 

0900 1 0 - 1 3 .  I1600 16-14 I 
Run No. R Filter No. F-b7 
Filter & Particulate 

+ Tare Weight (g) d,,%l I A 2.3  207 
Tare Weight (g) 1.6930 / . b y 1 4  J - 
Filter & Particulate (9) 0 , 6 & 8 2  O.6.?$3 

Run No. 9 Filter No. F-d? 

Filter & Particulate 
+ Tare Weight (g) 2< 71 '% 5 3 , 3  I b 5  

- Tare Weight (8) l .hq 2 3 /.c7qa~c 

Filter & Particulate (9) n,(,a+ 1 O'.62 Lt I 

- 

Filter & Particulate Average (g) 0.6dy I 
Initial Filter Weight (g) 0 . ~ 2 ~  9 I 

Filter & Particulate 
+ Tare Weight (g) a zaoa. a 3 ~ 0  I 

Tare Weight (g) I G 4 & 3  1 69 &q 
Filter & Particulate (9) 0.6279 0 6 1 7 7  

Total Particulate (mg) [ 1.2 ] /  

J 

E- 10 



, \ l u l l i n s  Environmental T e s t i n g  C o . ,  Inc. 
P a r t i c u l a t e  Analysis EPA Method 5 

Front Wash 

Location I,*, j , J f i 2 . 7 L : . : / ) j  . L A ,  - Job Number f g -  / Y /  

Final  Weight (9) 1 4 ? . 1 9 U b  / q 3 . 9  9 4  9 
I n i t i a l  weight (g) 193 . 9 f a 6  / l t3 I 9 fa 0 J 

Analyst li 

E - 1 1  

I P a r t i c u l a t e  Weight ( g )  6.0 I 26  0 .  /a4 

Final Weight ( g )  / 7 f .  32; 5 172 .32% 5 
I n i t i a l  Weight (9) 17%. 3 1 7 2  178,3172 
P a r t i c u l a t e  Weight (9) 0.g I I3 (7 ,o / I 3 

/ 

, Final  Weight (9) l 5&.36?9  156 . -?bYq 
I n i t i a l  Weight (9) 156. 35q/ 156 .35q I  
P a r t i c u l a t e  Weight (g) (,,09? B 0.0103 

J 

F i n a l  Weight (8) I SL.tC? b I U A , Y ? ? O  
I n i t i a l  Weight (g) /S6 .7*  1 cf 15x4 ,b3 /q 
P a r t i c u l a t e  Weight (g) i ? . O O q  - F !". 004 / 

/ ' 



METCO Environmental 

Particulate Analysis Summary 

Date Analysis Completed /0,/!23/,f/ 

Unit Tested J ’ ~ ~ , ! , ~ ~ ( ~  0 3 4  , g!<<.L 
d 

R u n  No. 

Particulate on Filter (me) 

Particulate in Front Wash [mal* 

Particulate in Impinger % 1  (mg)** 

Less Acetone Residue 

** Less Ammonium Sulfate 

E-12 



Mullins Environmental Testing Co., Inc. 
Particulate Analysis EPA Nethod 5 

Stack Filters 

Job Number 2 f - / y  / Location Z&dlQhd no / / s  rrw 
I 

Job Name @,,e,,., e b  Unit Tested &Ghn,,re 0 34 srn CY 
J 

Desiccator Time In 10930 10 -11 04 Jg 10-19 I 
Desiccator Time Out a q w  l n - l q  I / 3 q 5  10-141 

Filter E Particulate Average (8) 3 . 6 ;  ? q  
Initial Filter Weight (g) 0 . b  2 q 3  - 

I 

Total Particulate (mg) I 0 . :  1 / 

R u n  No. Filter No. F - 7 /  

Filter E Particulate 
+ Tare Weight (g) a 3 1 q 9  d . 3 1 V i '  

Tare Weight (9) 1.692-3 1.b921 / 
Filter E Particulate (g) 0,6aab D . @ a  I - 

Filter E Particulate 

Tare Weight (9) 1.6qa-3 
Filter & Particulate (9) 0 , 6 2 4 6  

+ Tare Weight (9) 2 . 3 2  I '-1 

E-13 

~ .. - 
j . < : q  
/ .6'?d7 J 
O , ~ J . ? &  

Filter E Particulate 

Tare Weight (9) 1.6qa3 /.64;11 
+ Tare Weight (g) a . 3 1  7 4 2.3/79 

Filter & Particulate (g) 0 . 6 2 5  1 11.6a5 2 

J 



Mullins Environmental Testing Co.. Inc. 
Particulate Analysis EPA Method 5 

Front Wash 

Final Weight (9) / 5 5 . h  115 15.5 b t l ?  
Initial Weight (g) 1 5 5 . 6 0 2 $  l55.6dZ.6 
Particulate Weight (9) : ) . ,7 / j$  7 . .  nP 7 

J 

1 

Final Weight (g) 14 7. $71 9 / y q . 8 7 2 2  I + ?  i715 

Particulate Weight (g) O . O ? h Y  //:. 27.3 (I 007( :  
Initial Weight (9) I + ? ,  r/o55 /4?.9;,5j  / u ? . F , 5  j 

/ 

Final Weight (9) 142. 7.592 142. 7s3g 
Initial Weight (9) lLfd .797g I J J - . 7 + 7 9  J 

Final Weight (9) ( 4  7. q L  9, 
Initial Weight (g) /47.9&a.3 
Difference (g) 

ly Ll/ ? 

l ’ f7 .464 /  
I 47 S b A 3  J 

0 9 0  I $ 



METCO Environmental 

Particulate Analysis Summary 

Job Number 27 - ' - I Date Analysis Completed / 4/dA,/Y,  
Job Name 2A e /" e ,-I Unit Tested R4*L.or <* 0 4 3  S k L k  
Location 7 -4,' C . r C  B ,  1 'c 1 A /  

- J 

Less Acetone Residue 

** Less Ammonium Sulfate 

E- 15 



Mullins Environmcntnl Testing Co.,  Inc 
Particulate Analysis EPA Method 5 

Stack Filters 

Desiccator Time Out 

Job Number 
Job Name 

78 - I * / 
4 u e m e  trfl 

L 9 4 A O  1 0 - i g . l  160s 10-191 I 

Filter & Particulate 
+ Tare Weight (9) a..Ti 7 I 3.31 b ;7 

Tare Weight (g) /.hqas l . b 9 &  3 
Filter & Particulate (9) 0 h J 4  I ,  O,ioa4 6 

.J 

Run No. 2 Filter No. ---tq 
Filter & Particulate 

Tare Weight (g) 1 . 6 4 2 3  l.bq2-7 J 
+ Tare Weight (g) 3 . 7 ,  7 0  a , ?  1 - 7 ~  

Filter & Particulate (g) 6 , d J $ 7  3l5.243 - 

Analyst U 

Filter & Particulate 
+ Tare Weight (9) 13 ?A?ob d 3 2 0 7  

Tare Weight (g) 1.691 b I 6 Y 2 3  
Filter & Particulate (8) 0 6 2 q 3  9 L A Y  I 

,. 

E-16 

/ 



Mullins Environmental T e s t i n g  Co. ,  Inc. 

P a r t i c u l a t e  Analysis EPA Method 5 

Front Wash 

F i n a l  Weight (g) Id 8.80 5 7 1 2 8 .  ZdSX 

P a r t i c u l a t e  Weight (9) / / . i 3 Y  G , / l / 9 3  
I n i t i a l  Weight (9) 1 a p 7 q 1 3  JJ2 .7413  

Job Number "? - I + / 
Job Name & < ,n .- i c  0 

J 

Fina l  Weight (9) I l l .  /7(- 4 ; ? / . l 7 & 7  
I n i t i a l  Weight (9) / a i ,  I L,G 9 / a i . 1 6 6 9  
P a r t i c u l a t e  Weight (g) / . G J q  5 I ,o 2 

J 

R u n  No. 3 Volume (ml) 241 

Fina l  Weight (g) tdd.061 G 1.20 0 6 1 %  
I n i t i a l  Weight (9) /0?0 0492 i a u , . o r 9 ~  J 
P a r t i c u l a t e  Weight (g) u,U fa Y g d / d  b - 

- 
Acetone Blank Volume ( m l )  3 7 8  

F i n a l  Weight (g) i: y .  - 41 4 
I n i t i a l  Weight (9) 119. ltf'ti? i t ? ,  4 22 3 J 
Difference (9) ;" , .  uc12 I , : { # , ! A 5  

/ /  4 .  qq/ 9 - 



APPENDIX F 

Lead Analysis 

88-141 F- 1 



. . . . . . . 
L 0 ' d  

. . . . . . . . . . . . . . . . 
6 9 6 z p a ~ i . o . z  

Doug Saathoff 
METCO ENVIRONMENTAL 
P.O. Box 598 
Addison Tx 75001 

10-27-88 

Samplo No: SEE BELOW 

Sample Description: SEE BELQW 
ELECTRIC ARC FURNACE pRoJ#88-141 

Date Received: 16-25-86 0945 

100447 

Lead 

100448 

Lead 

100449 

Lead 

100450 

Lead 

RUN 4 FRONT WASH h FILTER 

0.495 

RUN s FRONT wun h FILTER 

0.382 

RUN 6 FRONT WASH h FILTER 

0.382 

BLANK AH03 h FILTER 

< O .  003 

T a k e n :  10-25-88 

Total mg 

Taken: 10-25-88 

Total mg 

Takon: 10-25-88 

Total rag 

Taken: 10-25-88 
Total mg 

Edwin  R.  Wheeler, Laboratory Director 

Preliminary Report 

F-2 



20 ' d  
. . . . . . . . . . . . .  

696ZP8PPIZ 

mug Saathoff 

P.O. Box 598 
Addison T x  75001 

METCO ENVIRONMENTAL 

AHALYTICAL REWILT 

.............................. ... 
O b .  6 I l H l  88-LZ-111) 

10-27-88 

Sample No: SEE BEmW 

Sample Deocription: SEE BELUW 

Date Received: 10-25-88 0945 

REVERB STACK PROJ#88-141 

100454 RUN 8 I= 1 & FILTER Taken: 10-25-88 

Lead 2 . 6 5  Total  mg 

100455 RUN 9 IMP 1 & FILTER Taken: 10-25-88 

Lead 2.07 Total Qg 

100456 RUN 10 TUP 1 6 FILTER T a k e n :  10-25-88 

Load 1.61 Total mg 

Eclwin R. Wheeler, Laboratory Director 

Preliminary Report 

F - 3  



9 6 ' d  6 9 6 2 b 8 P b I Z  10:  0 1  I l H l  8 8 - L Z - 1 3 0  

Doug Saathoff 

P.O. Box 598 
UETCO ENVIRONMENTAL 

Addison TX 75001 

10-27-88 

Sample NO: SEE BELOW 

sample Description: SEE BELOW 

Date Received: 10-25-88 0945 

BAGHOUSE STACK 039 PROJ# 88-141 

100443 

Lead 

100444 

m a d  

100445 

h a d  

100446 

Lead 

RUN 1 IMP 1,2 FRONT WASH 6 FILT 

0.428 

RUN 2 IMP 1,2 FRONT WASH 6 FILT 

0.579 

RUN 3 IMP 1,2 FRONT wisn L FILT 

0.408 

BLANK ?IN03 6 FILTER 

0.009 

Taken: 10-25-88 

Total mg 

Taken: 10-25-88 

Total mg 

Taken: 10-25-88 

T o t a l  mg 

Taken: 10-25-88 

Total ng 

Edwin R. Wheeler, Laboratory Director 

Preliminary Report 

F-4 



Doug Saathoff 
m c o  ENVIRONMENTAL 
P.O. Box 598 
Addison Tx 75001 

10-27-88 

Sample No: SEE BELOW 

Sample D e s c r i p t i o n :  SEE BELOW 

Date R e c e i v e d :  10-25-88 0945 

PROJECT #88-141 BAGROUSE STACK 040 

100439 

Lead 

100440 

mad 

100441 

Lead 

100442 

Lead 

RUN 1 IMP 1,2 FRONT WASH 

0.304 

RUN 2 IMP 1,2 FRONT WASH 6 FILT 

0.353 

RUN 3 IMP 1,2 FRONT WASE 6 PXLT 

0.444 

BLWK "03 & FILTER 

0.007 

Taken: 10-25-88 

T o t a l  mg 

Taken:  10-25-88 

T o t a l  mg 

T a k e n :  10-25-88 

T o t a l  mg 

T a k a :  10-25-88 

Total mg 

E d v i n  R .  Wheeler, Laboratory Director 

Preliminary Report 

F-5 



. - .  . - - . _  . 
n H 1  88-LZ-130 2 0 ' d  6 9 6 2 b S b e I . Z  6 s :  6 

Doug Saathoff 
HETCO ENVIRONMENTAL 
P.O. Box 598 
AddLaon hr 75001 

10-27-88 

Sample NO: SEE BECOW 

Sample Description: SEE BEIAW 

Date Received: 10-25-88 0945 

REVERB STACK PROJ188-141 

100457 BLANK "03 h FILTER 

Imad 0 . 0 0 8  

Taken: 10-25-88 

T o t a l  mg 

Edwin R .  Wheeler, Laboratory Director 

Preliminary Report 
F-6 



Doug Saathoff 
mTCO ENVIRONMENTAL 
P.O. Box 598 
Addiron TX 75001 

Sample Description: OH PB AUDIT 
PROJECT # OH 

Date Received: 10-25-88 0945 

100458 OH PB AUDIT 

Lead 1124 

10-27-88 

Samplo NO: 100458 

Taken: 10-25-88 

ms/ L 

Edwfn R. Wheoler, Laboratory Director 

Preliminary Report 

F-7 



APPENDIX G 

Carbon Monoxide Data 

88-141 G -  1 
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APPENDIX H 

Chain of Custody 

XR- 1 A1 H-1 



METCO ENVIRONMENTAL 

Chain of Custody 

Date(s) Sampled /o / /  9 h g  
Number of Tests /// 
Date Results 
Required /D //o/k% 

Job Number * 

Job Name 1 

- / 
I 

Locat ion JLi?-+2, /4/ 

Unit Tested f14& 1;5 Arc Rf-- o u r  
ES SOURCE 

Number of Partic- 
Containers ulate SO2 SO3 H2S C12 H2S04 Metals _ - - - -  Other 

Filter Container 

Front Wash 

Back Wash 

Impinger No. 1 

Impinger No. 2 

Impinger No. 3 

Impinger No. 4 

Acetone Blank 

NO, 

Special Instructions Outside Analysis 
Firm: Date Taken: 

Analysis for: - 

Sample No. - / Recovered by: 

Sample No. - 2 Recovered by: 

Sample N o . 3  Recovered by: 

Date :/o/p/kg Time :&Location :& 

Date :',+&,I& Time :& Location :A 
Date:* Time:mLocation:l/e, 

Samples Received by: for Transport Date: Time: ,@30 

Samples Received at Lab by: Date: /o/T/a Time:- 

Samples Analyzed by: (Bky, Date :/</2.@ Time : / 4  3 0 
! H-2 



Job Number fg 441 
Job Name & w e b ,  ZhC 

METCO ENVIRONMENTAL 

Chain of Custody 

Date(s) Sampled 

Number of Tests 3 
Location Z&.&,i, //I/ Date Results 

/ Required 0 /o 
/ {  Unit Tested F/flcj$.;, ,& E,rul act- 

SOURCE SAMPLES 

Number of Partic- 
Containers ulate SO2 SO3 H2S C12 H2S04 Metals Other ----- 

- - _ - -  L 
///- J - - _ - -  L 

Filter Container /// L /  

hLkFront Wash 

_ - - - -  Back Wash 

Impinger No. 1 

Impinger No. 2 

Impinger NO. 3 /// 
Impinger No. 4 

Acetone Blank 

----- L 
----- 7- 
----- 
----- 

/- J ----- 
NO* ----- 

----- 
Special Instructions Outside Analysis 

2- Firm: Date Taken: /0/25/&?'9 

Sample No.& Recovered by: &dM 
Sample No. - 5 Recovered by: G&n- 

Date: 4&+& Time :)b# Locat ion :& 

Date: /f/#/fl Time:lBa Location: - /- _ _  
Sample No. 4 Recovered by: Date: Time:D/D Location: I/% 

Samples Received by: for Transport Date: 

Date: fy/?/gg Time: /O@ 

Date:/?/qkk Time: /+3 3 

Samples Received at Lab by: 

Samples Analyzed by: 

H- 3 



Job Number Rd - 141 

Job Name Qu4 m p k r .  Z ~ C  

kcat ion- 
Unit Tested $+&@B 5Tprp 

filter Container 

front Wash 

Back Wash 

Impinger No. 1 

Impinger No. 2 

Impinger No. 3 

Impinger No. 4 

Acetone Blank 

NOx 

METCO ENVIROFMENTAL 

Chain of Custody 

Date(s) Sampled l o l l l l ~ ~  

Number of Tests 1 I ,  

Date Results 
Required /& /..//& 

/ I 

SOURCE SAMPLES 

Number of Partic- SO2 SO3 H2S C12 H2S04 Metals Containers ulate _ - - - -  

L 

- 
- J 
J 

_ - - - -  
Special Instructions Outside Analysis 

Other 

firm: Date Taken: 

Analysis f o r :  

>(Sample No. ,wr Recovered by: Afla_a dm Date: i o l l l j &  Time:H/S Location:% 

sample No.& Recovered by:& Date: Tirne:Jl~b Location:& 

Sample No.> Recovered by:& C k  Date:,,,!,,!..& Time: 116 L o c a t i o n : u  

Samples Received by: f o r  Transport Date: Time: G o o  

Samples Received at Lab by: 

Samples Analyzed by: &L~I QrQ0o ,  Date: iq/Zy/u Time: //OD 

- 
1 

1 

(, 
Date: /O/!]8% Time: 0730 

0 
H-4 



E T C O  ENVIRONMEMTAL 

Chain of Custody 

Date(s) Sampled / d / / c  

/ 
Number of Tests 111 

Date Results 
Required /6/2/ AB 

SOURCE SAMPLES 

SO2 SO3 H2S C12 H2S04 Metals Other Number of Partic- 
Containers ulate ----- 

Filter Container 1 1 1  ----- p/: .J 

Pb ----- &Front Wash I1 I I/ 

----- Back Wash 

Impinger No. 

Impinger No. 

----- f2 ac- 
Impinger No. 3 I 1  I _ - - - -  L 

----- YL 
----- Impinger NO. 4 

Acetone Blank 1 / _ _ - - -  L 

_ _ - - -  
Special Instructions Outside Analysis - 

f Am# /r Firm: Date Taken: /o/z 
Analysis for: f i -12 Pb h r ( p  lo/z I 

Q’ $ No. - 8 Recovered by: 

< Sample N 0 . L  Recovered by: 

Date : lu/17/HI! Time :k Locat ion :& 

Date: l o  f r  z/m Time:!&,fi Location:Uu 

Sample No. - lo Recovered by: &&&A Date:,,,,/n!& Time: /7j0 Location:& 

Samples Received by: for Transport Date:* Time: ~ 9 0 0  
Samples Received at Lab by: Date: /oJn/” Time: P7yS 

~amples Analyzed by: Date:q/&$ Time: /93(1 

i 



METCO ENVIRONMENTAL 

Chain of Custody 

Job Number 88-/4/ 
Job Name (&,pvn~&.co -rZ, , 
Location 

Unit Tested <e 6 3 5 5  7- 

Date(s) Sampled lO/,J8t\  

Number of Tests I (  I 
Date Results 
Required / P / Z /  h i 3  

SOURCE SAMPLES 

SO2 SOj HZS ClZ H2S04 Metals Other Number of Partic- 
Containers ulate ----- 

----- J 
/ ----- 

-4---- Filter Container 

Front Wash I \  1 

----- Back Wash 

Impinger No. 

Impinger No. 2 

Impinger No. 3 

Impinger No. 4 

Acetone Blank 

----- pl, IYL _ - - - -  
_ - - - -  
_ _ _ _ -  
----- 

_ _ _ - -  
Special Instructions Outside Analysis 

Date: Time:I(l< L o c a t i o n : k  Sample N 0 . L  Recovered by: 

Sample No.& Recovered by: Date :* Time: Location:& 

Sample N o . 2  Recovered by: Date :)?/,f/tg Time :E Locat ion : & 

Samples 

Samp 1 es 

Samp 1 es 

Received by: 

Received at Lab b 

Analyzed by: 

for Transport Date : /C;],$/&Time : O?W 

Date: /q//?/8g~ime: 0720 

Date:iq/L$$ Time: /+3 0 
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METCO ENVIRONMENTAL 

Chain of Custody 

Job Number 1 
Job Name 

I 

Unit Tested 

Date(s) Sampled y , 7 m  
Number of Tests /// 

Date Results 
Required 121 JSS 

/ 
SOURCE SAMPLES 

Number of Partic- 
Containers ulate SO2 SO3 H2S C12 H2S04 Metals 

----- Filter Container /// / 
e r o n t  Wash L / ----- 

----- Back Wash 

Impinger NO. 17 /// _ _ - - -  L 
_ - - - -  Impinger No. 2 

Impinger No. 3 

Impinger No. 4 

----- 
_ _ _ - -  

f L  _ - - - -  v/ 
Acetone Blank L 

_ - - - -  
Special Instructions Outside Analysis 

Other 

Date Taken: /Ob( </ < z Firm: 27- , 

Sample N 0 . L  Recovered by 

Sample No. Recovered by 

3 Recovered by Sample No. 

- 
- 

Date :e Time :,73)5 Location :A 
Date: /://?/@Time: 233.9 Location: - L&, 

Time: 7536 Location:& 

Samples Received by: 

Samples Received at La 

Samples Analyzed by: 

for Transport Date:* Time: 0 9 0 ~  
Date: ,n/,?/wTime: 0740 
Date:q/Ls/gy Time :/430 
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P.O. b x  598 
Addison, TX 75001 
(214) 931-7127 

BILLY J. MULLINS. JR., President 

Education 

Professional 
Training 
Courses 

Certification 

Professional 
Memberships 

Post Graduate Study in Environmental Engineering at 
Southern Methodist University, Dallas, Texas, 1970. 

M.S. 1969, New York University, New York, New York, 
in Civil Engineering (Air Resources). 

B.S. 1968, Texas Tech University, Lubbock, Texas, 
in Civil Engineering (Water Resources). 

Studies in Engineering at U.S .  Naval Academy, 
Annapolis, Maryland, 1963-1964. 

Attended Short Course on Air Pollution Engineering 
at the University of Texas at Austin, February 1970. 

Attended four-week management course presented by 
the American Management Association, 1976. 

Registered Professional Engineer 
Certified Visible Emissions Evaluator 
Certified Fallout Shelter Analyst 
Licensed Private Pilot (Multi-Engine-Land, Instrument) 
Diplomat in the American Academy of Environmental Engineers 
Inductee into the Stack Sampling Hall of Fame 

Air Pollution Control Association - Past Chairman, 
Source Evaluation Society - Past President 
Texas Society of Professional Engineers 
National Society of Professional Engineers 
American Management Association 

Southwest Section; Chairman - Consultants Committee 
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MULLINS 

Technical 
Experience 

Research 
Projects 

Directed and performed stack sampling on over 
1400 sources of which over 200 were sampled 
simultaneously using more than one sampling 
train at several points in the flue gas stream. 
1972-present. 

Directed and performed over 200 short-term ambient 
air studies using mobile sampling vans and various 
ambient air sampling equipment. 1972-present. 

Designed, directed and operated over 20 permanent 
ambient air networks of various size and duration 
for a variety of parameters. 

Designed surface and underground drainage systems 
for residential subdivisions, public works projects, 
and shopping centers. 1969-1972. 

Designed several residential subdivisions including 
lot layout, street design, drainage design, and 
utility design. 1969-1972. 

1972-present. 
. ,  

Supervised and conducted a study made by the Hawaiian 
Sugar Planters' Association to characterize the emissions 
for several bagasse-fired boilers. 

Supervised and conducted a study made by the Rio Grande 
Valley Sugar Growers, Inc. to determine the area affected 
by the burning of sugarcane fields prior to harvesting. 
November 1974-April 1975. 

Supervised and conducted a study by a lightweight aggre- 
gate manufacturer to develop a material balance around 
the process through sampling and analysis of several 
parameters. November 1973. 

Conducted a study in New York City to attempt to develop 
a correlation in the ambient air between carbon dioxide 
and sulfur dioxide to provide a tool for predicting air 
pollution episodes. January-May 1969. 

April-May 1976. 
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MULLINS 

Pub 1 ications 

Teaching 
Experience 

Co-authored "Sulfur Compound Emissions of the Petroleum 
Production Industry," December 1974. 

Co-authored "Field Procedure for Stabilizing Hydrogen 
Sulfide Samples to be Analyzed Using Modified Methylene 
Blue Technique," presented at the Conference on Ambient 
Air Quality Measurements, Austin, Texas, March 1975. 

Co-authored "Atmospheric Emissions Survey of the Sour 
Gas Industry," October 1975. 

Co-authored "Technique for Insuring the Validity of 
Samples for High Concentrations of Sulfur Dioxide 
Using the EPA Method 5 Sampling Train," presented at 
the Third National Conference on Energy and the 
Environment, College Corner, Ohio, September 1975. 

Served as a lecturer in the Environmental Protection 
Agency's training course number 450, "Source Sampling 
for Particulate Pollutants" for two years from 
January 1974 to October 1975. 

Conducted a two-day training course entitled "Technical 
Assistance in Source Sampling" at Iowa State University, 
Ames, Iowa, for the Environmental Protection Agency, 
October 1974. 

Conducted EPA's training course number 450, "Source 
Sampling for Particulate Pollutants" for the EPA at 
Research Triangle Park, North Carolina, September 1975. 

Conducted a two-day short course entitled "Performing 
and Observing Source Sampling" at Dallas, Texas, 
July 1976, May 1977, October 1977; at Lake Charles, 
Louisiana, May 1977; and at Casper, Wyoming, May 1977. 

Served as a lecturer in the Environmenfal Protection 
Agency's two-day seminar entitled "Asphalt Industry 
Environmental Solutions," presented in Dallas, Texas, 
on March 21 and 22, 1979. 

Conducted a two-day short course entitled "Performing 
and Observing Source Sampling" in Lincoln, Nebraska, 
in March 1980 for the State of Nebraska, Air Quality 
Control Division. 
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P.O. COX i,98 
Addison. TX 75001 
(214) 931-7127 

GREGGORY M. ORR, Environmental Field Technician 

-- Education B.S. 1985, Louisiana Tech University, Ruston, 
Louisiana, in Geology. 

Technical 
Experience 

Participated in the sampling of over 90 sources, 
including several which were sampled simultaneously 
using more than one sampling train. 
trained in all EPA testing procedures. 1986-present. 

- 
Thoroughly 
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