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EMRONMETAL

SOURCE EMISSIONS SURVEY
QUEMETCO INCORPORATED
INDIANAPOLIS, INDIANA
FILE 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. The concentrations of suifur dioxide and carbon
monoxide were also determined at the Electric Arc Furnace Baghouse

Exhaust Duct and the Reverberatory Furnace Stack.

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.

88-141 -1-
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Source
Electric Arc

Furnace
Baghouse Stack

Reverberatory
Furnace Stack

Baghouse (039
Stack

Baghouse 040
Stack

88-141

Particulate
Emissions
(gr/dscf) (1lbs/hr)

SUMMARY OF RESULTS

Sulfur Dioxide
Lead Emissions Emissions
(gr/dscf) (lbs/hr) (ppm) (lbs/hr)

0.0020 - 0.39~

0.0055 . 2.10“

0.0028 + 0.49~

0.0038~- 0.54 ~

1.33x10'4 0.026 - 20.0- 4.7~

1.00x10"% ~ 0.383~ 480.6~ 229.5 - 429.3~

PO S

ACT

2.14x107% . 0.038 v eccoe moo.

1.27x10'4, 0.018 ¥ -cecee —ceao-

Carbon Monoxide
Emissions

(ppm) (lbs/hr)

257
267

—_—— -

2.50

83.9 -




EMRCNTETTAL
SUMMARY OF RESULTS
Electric Arc Furnace Baghouse Exhaust Duct

Sulfur Dioxide Emissions
Run Number 1 2 3
Stack Flow Rate - ACFM 29,203 27,769 27,5717
Stack Flow Rate - DSCFM* 23,991 23,586 23,286
% Water Vapor - % Vol. 2.40 1.21 0.90
% CO, - % Vol. 0.0 0.4 0.4
% 0; - % Vol. 20.8 20.6 20.4
% Excess Air @ Sampling Point = | ~===-- | seuee ] —-eeeo
Sulfur Dioxide Concentration - ppm 20.1 17.4 22.5
Sulfur Dioxide Emissions - 1lbs/hr 4.8 4.1 5.2

® 29.92 "Hg, 68°F (760 mm Hg, 20°C)

v S A F
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SUMMARY OF RESULTS
Electric Arc Furnace Baghouse Exhaust Duct
Run Number 4 5 6
Stack Flow Rate - ACFM 26,523 27,589 28,088
Stack Flow Rate - DSCFM* 21,992 22,987 23,802
% Water Vapor - % Vol. 1.07 0.81 0.96
% CO, - % Vol. 0.5 0.6 0.3
% 0, - % Vol. 20.4 20.4 20.9
% Excess Air @ Sampling Point =} --—--- | - |  m=me--
Particulates
Probe, Cyclone & Filter Catch

grains/dscf* 0.0024 0.0016 0.0020

grains/cf @ Stack Conditions 0.0020 0.0013 0.0017

lbs/hr 0.45 0.32 0.40 w2t
Total Lead Content - mgs 0.495 0.382 0.382
Lead Concentration - grains/dscf* 1.61 x 107*1]1.19 x 107*.{1.18 x 10°* .
Total Lead Emissions - lbs/hr 0.030 0.023 v 0.024 .
® 29.92 "Hg, 68°F (760 mm Hg, 20°C)

R L P rink
Lgs TP CiED o
D >
L1 % 72
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SUMMARY OF RESULTS

Electric Arc Furnace Baghouse Exhaust Duct

Run Number 4 5 6
Chart 56 16 5
Carbon Monoxide -
parts per million Actual 56 16 5
Carbon Monoxide
Emissions - lbs/hr 5.37 7/ 1.60 v 0.52 7
% CO.
Actual ppm CO = ppm CO (chart) x |1 -
100
ppm CO x 28 x 60 x DSCFM*

Co {lbs/hr) =

385.1 x 10°

¢ 29.92 "Hg, 68°F (760 mm Hg, 20°C)

88-141
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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 - DSCFM* 47,175 49,061 48,541
% Water Vapor - % Vol. 6.10 4.94 5.23
% CO, - % Vol. 2.4 2.6 2.5
% O - % Vol. 19.1 19.4 19.4
% Excess Air @ Sampling Point 1,122 1,528 1,4%6
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, 20°C)

A

SRy ;

2, 5k ps
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SUMMARY OF RESULTS
Reverberatory Furnace Stack
Run Number 8 9 10
Stack Flow Rate - ACFM 63,032 63,436 62,889
Stack Flow Rate - DSCFM* 44,417 44,919 45,086
% Water Vapor - % Vol. 7.05 6.59 6.02
% CO, - % Vol. 2.9 2.3 2.5
% O, - % Vol. 19.0 19.5 19.4
% Excess Air @ Sampling Point 1,120 1,594 1,496
Particulates
Probe, Cyclone & Filter Catch

grains/dscf* 0.0068 0.0049 0.0047

grains/cf @ Stack Conditions 0.0048 0.0035 0.0034

lbs/hr 2.60 1.89 1.82
Total Lead Content - mgs 2.65 2.07 1.61
Lead Concentration - grains/dscf* |[1.28 x 107® {9.67 x 10™* 47.52 x 10™*
Total Lead Emissions - 1lbs/hr 0.486 / 0.372 0.291 7
* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

w % oo
LU Y @
gz ) #'ﬁﬂfﬂw#fqu
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SUMMARY OF RESULTS

Reverberatory Furnace Stack

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

CO (lbs/hr) =

Run Number 8 9 10
Chart 444 440 438
Carbon Monoxide -
parts per million Actual 431 430 427
Carbon Monoxide Y,
Emissions - lbs/hr 83.5 84.3 </ 84.0
% CO,

100

ppm CO x 28 x 60 x DSCFM*

385.1 x 10°

® 29.92 "Hg, 68°F (760 mm Hg, 20°C)

88-141
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SUMMARY OF RESULTS
Baghouse 039 Stack
Run Number 1 2 3
Stack Flow Rate - ACFM 22,729 22,379 22,575
Stack Flow Rate - DSCFM* 21,400 20,414 20,663
% Water Vapor - % Vol. .77 2.27 1.78
% CO, - % Vol. 0.3 0.0 0.0
$ 0, - % Vol. 19.7 20.8 21.0
% Excess Air @ Sampling Point = | ------ | —===-= |  ee==--
Particulates
Probe, Cyclone & Filter Catch

grains/dscf* 0.0031 0.0027 0.0025

grains/cf @ Stack Conditions 0.002s 0.0024 0.0022

lbs/hr 0.57 0.47 0.44
Total Lead Content - mgs 0.428 0.579 0.408
Lead Cdncentration - grains/dscf* ]1.91 x 10°*.{2.65 x 10™*/|1.86 x 10~*.
Total Lead Emissions - lbs/hr 0.035 “ 0.046 v 0.033 v
¢ 29.92 "Hg, 68°F (760 mm Hg, 20°C)
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o
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SUMMARY OF RESULTS

Baghouse 040 Stack

Run Number 1 2 3
Stack Flow Rate - ACFM 18,351 18,153 18,224
Stack Flow Rate - DSCFM* 16,395 le,266 16,016
% Water Vapor - % Vol. 0.99 1.05 1.24
% CO, - % Vol. 0.3 0.3 0.4
% 0, - % Vol. 20.6 20.7 20.6
% Excess Air @ Sampling Point = | ---—17> | === | @ m==ee-
Particulates
Probe, Cyclone & Filter Catch

grains/dscf* 0.0047 0.0029 0.0039

grains/cf @ Stack Conditions 0.0042 0.0026 0.0034

lbs/hr 0.66 0.41 0.54
Total Lead Content - mgs 0.304 0.353 0.444
Lead Concentration -~ grains/dscf* 1.06 x 107*-]1.21 x 107*_}1.53 2 10™*_.
Total Lead Emissions - 1bs/hr 0.015 - 0.017 - 0.021 -
* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

% 50
Tow® |z = = 3_
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DISCUSSION OF RESULTS

The tests for particulate matter and lead taken on the stacks appeared to
be valid representations of the actual emissions during the testing. The
indicative parameters calculated from the field data were in close
agreement. The moisture percentages for the three tests on each source
were in close agreement. The measured flow rates (Q.) for the three
tests on each stack were also in close agreement. The rates of sampling

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

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-
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DESCRIPTION OF SAMPLING LOCATIONS

The sampling ports on the Electric Arc Furnace Baghouse Exhaust Duct
are located approximately 17 feet above the ground. The sampling was
done from two ports on the circular duct located 6 feet (2.05 stack
diameters) downstream from 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 from
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 fi-om a bend in the
stack and 18 inches (0.55 equivalent stack diameters) upstream from the

outlet of the stack.

88-141 -12-
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The sampling ports on the Baghouse 040 Stack are located approximately
50 feet above the ground. 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.

88-141 -13-
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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‘l, 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. Several traverse points were checked for
cyclonic flow on each source tested and none was found. Twelve
traverse points were sampled from each of the two ports for a total of
twenty-four traverse points on the Electric Arc Furnace Baghouse
Exhaust Duct. Samples of three-minute duration were taken isokinetically
at each of the twenty-four traverse points on each source using an EPA-

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-
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Baghouse 040 Stack. Samples of two-minute duration were taken
isokinetically at each of the thirty traverse points on each stack using an

EPA-type, heated, glass-lined probe.

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. The lines were also checked

for clearance and the manometer was zeroed before each test.

Particulate emissions were calculated from gravimetric analysis using

only the "front-half" collections from the EPA-type sampling train. The
"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.

88-141 =15~
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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. The samples were collected
in a tedlar bag integrated over a one-hour period during the tests on the
" Electric Arc Furnace Baghouse Exhaust Duct. The concentrations of
carbon monoxide were monitored continuously during each one-hour

particulate matter test on the Reverberatory Furnace Stack.

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 N,
497 ppm CO in N,

88-141 -16-
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DESCRIPTION OF TESTS

Personnel from METCO Environmental arrived at the plant at 6:00 p.m. on
Monday, October 3, 1988. The sampling equipment was moved onto the
Electric Arc Furnace Baghouse Exhaust Duct before securing for the

night at 9:30 p.m.

On Tuesday, October 4, work began at 7:00 a.m. The sampling equipment
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. Testing
continued without difficulty until the completion of three tests for sulfur
dioxide at 12:08 p.m. The first test for particulate matter and carbon
monoxide began at 1:51 p.m. Testing continued until the completion of
three tests for particulate matter and carbon monoxide at 7:15 p.m. The
samples were recovered and the carbon monoxide samples were analyzed
on-site. The sampling equipment was moved off of the Electric Arc
Furnace Baghouse Exhaust Duct and loaded into the sampling van.

Operations were completed by 9:30 p.m.
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.

88-141 -17-
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Personnel arrived back at the plant at 1:30 p.m. on Monday, October 10,
1988. The sampling equipniént 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. Further testing

wad delayed due to operational problems with the Reverberatory Furnace.

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

On Tuesday, October 11, work began at 7:00 a.m. The sampling
equipment was prepared for testing and the second test for sulfur dioxide
on the Reverberatory Furnace Stack began at 7:35 a.m. Testing continued
without difficuity until the completion of the fourth test for sulfur

dioxide at 10:14 a.m. The sampling equipment was prepared for sampling
particulate matter but testing was delayed due to plant operational
problems. The first test for particulate matter (Run Number 5) began at
2:42 p.m. and continued until its completion at 3:45 p.m. The sample was

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

On Wednesday, October 12, work began at 7:00 a.m. The sampling

equipment was prepared for testing and the second test for particulate
matter on the Reverberatory Furnace Stack (Run Number 6) began at
8:i5 a.m. Testing continued without difficulty until the completion of

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

88-141 -18-
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The sampling equipment was moved off of the Reverberatory Furnace
Stack and onto the Baghouse 039 Stack. The equipment was secured for

the night at 8:00 p.m.

On Thursday, October 13, work began at 7:00 a.m. The equipment was
prepared for testing but testing was delayed due to plant operational
probléms. The first test for particulate matter on the Baghouse 033
Stack began at 9:04 a.m. Testing continued until the completion of

three tests at 1:44 p.m. The samples were recovered and the equipment
was moved over to the Baghouse 040 Stack. The first test for particulate
matter on the Baghouse 040 Stack began at 4:44 p.m. Testing continued

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

The sampling equipment was moved off of the stack and loaded into the
sampling van. The samples were recovered and taken to METCO

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

Operations at Quemetco, Inc., located in Indianapolis, Indiana, were
completed at 12:30 a.m. on Friday, October 14, 1988.

Y | 7 4
Billy 4 Mullins, Jr., P/&.
President

88-141 ~19-
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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
from a bend in the duct and 1 foot 8 inches (0.57 stack diameters)
upstream from a bend in the duct. The locations of the sampling points

were calculated as follows:

Port and Wall Thickness

5 9/16 inches

Inside Stack Diameter 35 1/8 inches

Point Percent of Diameter Distance

Number From Wall From Wall
1 2.1 "
2 6.7 2 3/8"
3 11.8 4 1/8"
4 17.7 6 3/1e"
5 25.0 8 3/4"
6 35.6 12 1/2 "
7 64.4 22 5/8 "
8 75.0 26 3/8 "
9 82.3 28 15/16"
10 B88.2 "
11 93.3 32 3/4 "
12 97.9 34 1/8 "

88-141 A-1
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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:

Point
Number

88-141

Port and Wall Thickness

Inside Stack Diameter

Percent of Diameter
- From Wall

4.4
14.6
. 29.6
70.4
85.4
95.6

6 1/4 inches

55 5/8 inches

The locations of the sampling

Distance
From Wall

2 7/16"
8 1/8 "
16 7/16"
39 3/16"
47 1/2 "
53 3/16"
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APPENDIX A

Location of Sampling Points

Baghouse 039 Stack

The sampling ports are located 7 feet (2.58 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
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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 il_aches

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

The locations of the sampling points were calculated as follows:

88-141 A-4
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APPENDIX B

Nomenclature and Equations
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Calculation of Source Emissions
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Nomenclature for Particulate Calculations

English
Units
.2
in.
gr/dsct*

gr/dscf*

gr/CF

@ stack
conditions

gr/CF

@ stack
conditions

1bs/hr

1bs/hr

in.

32.2
ft/sec

ng
18 1b/1b-mole

ng

Metric
Units

2

m
g/dscm*
g/dscm*
g/n’

g/m3

kg/hr

kg/hr

mg

mg

* 29.92 “"Hg, 528°R (760 mm Hg, 20°C)

Descrigtion

Stack Area
Particulate -

Particulate -

Particulate -

Particulate -

Particulate -

Particulate -

probe, cyclone and filter

total

probe, cyclone and filter

total

probe, cyclone and filter

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
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Symbol

2 g

air

]

o
o

std

-

English
Units

1b/1b-mole
28.95% 1lb/
lb-mole
1b/1b-mole
HHg
Absolute

HH20

HHg
Absolute

|IH20
29.92 "Hg

ACFM
DSCFM*

21.83 "Hg-
ft3/1b-mole®R

dscf*

fpm

ml

Metric
Units

g/g-mole

g/g-mole
mm Hg

mm H20
mm Hg

mm H20
760 mm Hg
m3/hr

dscm/hr*

dscm*

m/sec

ml

* 29,92 "Hg, S528°R (760 mm Hg, 20°C)

Descrigtion

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
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wgas
air

PH_o

man

* 29.92 "Hg, 528°R (760 mm Hg, 20°C)

English Metric
Units Units. -
scf* scm*

0.0748 1bs/ft>
1 g/ml
51.63 1bs/ft>

Descrigtion

Volume of Water Vapor Collected @ standard
conditions

Density of Air
Density of Water

Density of Manometer 0il

Standard Conditions: 29.92 "Hg, 68°F (760 mm Hg, 20°C)

B-4




Example.Particulate Calculations

1. Volume of dry gas sampled at standard conditions.*

m
Std 13.6
m..q T+ 460

-
1t

P+ _JE_
v = 17.65 V b " 13.6 _
Bsed m T+ 460 dsct
v = dscf x 0.028317 = dscm
m
std

2. Volume of water vapor collected at standard conditions.*

p
(v, - gms SO, - gms H8) "HORT

v - std
Wgas Psta M0 453.6
vwgas = 0.0472 (V_ - gms SO, - gms HyS) = scf
Vw = scf x 0.028317 = scm
gas

3. Percent moisture in stack gas.

x 100 = %

® 29,92 "Hg, 528°R (760 mm Hg, 20°C) B-5
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4. Mole fraction of dry gas.

_ 100 - %M
d 100

S. Average molecular weight of dry stack gas.

_ 44 32 28
Mh'd = E‘coz X Tﬁﬁ]+E‘02 xTO—OZ’+EsN2 x'l—()—(J+E5CO X

6. Molecular weight of stack gas,

1b

MW = lb-mole

de X Md + 18 (I-Md) g/g-mole

7. Percent excess air at sampling point.

100 (’602 - 0.5% Co0)

A = TIZESTN) © (30,) + 0.5 (5C0)

8. Stack Pressure,

stack pressure "Hzo

Ps = Pb + 136 = ''‘Hg Absolute
Ps = "Hg Abs. x 25,4 = mm Hg
* 29,92 "Hg, 528°R (760 mm Hg, 20°C) B-6

28
100

1b/lb-mole
g/g-mole

]




ENMRONMETIAL

9. Stack velocity at stack conditions.

2g x Pman X Pstd X Mwair X (Ts + 460) x APs
Ve = 6 80 12 x P x W X T
P Pair X Fs X std
%
(Ts + 460) x APS
Vs = 5123.8 Cp Ps < N = fpm
VS = fpm x 0.00508 = m/sec

10. Dry stack gas volume at standard conditions.*

T p
1 std s
Q. = =V,  xA_x M, X =— X
s 144 s s d TS + 460 PStd
0.123 Vs X As X Md X PS
Q = T+ 460 = D5CPM
s
Qs = DSCFM x 1.6990 = dscm/hr

11. Actual stack gas volume at stack conditions.

V. x A
5 5
Q, = —zg— = ACRM
Qa = ACFM x 1.6990 = m3/hr

* 29,92 “Hg, 528°R (760 mm Hg, 20°C) B-7

Y
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12.

13.

14,

Percent isokinetic,

Vm X (TS + 460) x Pstd x 100 x 144
std
¥l =
nDnz
Md b Tstd X PS X Tt X Vs X T
1039 Vm X (Ts + 460)
41 = std
2

Md X PS X Tt X Vs X Dn

Particulate - probe, cyclone and filter,

m
C = _—_f_-x.—l..g__
an Vln 64.8 mg
std
3
= = *
Can 0.0154 vm gr/dscf
std
Can = gr/dscf x 2.290 = g/dscm*

Particulate total.

n

cao = 0.0154 x v t = gr/dscf*
Mstd

C,, = 8&r/dscf x 2,290 = g/dscm*

* 29.92 "Hg, 528°R (760 mm Hg, 20°C) B-8
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15. Particulate - probe, cyclone and filter at stack conditions.

P (T }
] std
c = L x X x M
at an PStd iTs + 460) d
17.65 x C__ x P_ x M
an s
Car = T, + 460 = er/CF
_ 3
C = gr/CF x 2,290 = g/m

at

16, Particulate - total, at stack conditions.

17.65 x Cao X Ps x M

Cau = T, + 460 = &r/CF

gr/CF x 2.290 = g/m3

(@]
1]

au

17. Particulate - probe, cyclone and filter,

60 min 1 1b

Caw = Can x Qs *Thr * 7000 gT
Caw = 0.00857 x Can x Qs = lbs/hr
Caw = 1bs/hr x 0.4536 = kg/hr

18. Particulate - total.

c

ax 0.00857 x Cao x Q. = lbs/hr

C 1bs/hr x 0.4536 kg/hr

ax

1]

* 29.92 "Hg, S28°R (760 mm Hg, 20°C) B-9
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SOURCE EMISSION SURVEY

JOB NUMBER: 88-141
JOB NAME: QUEMETCO
LOCATION: INDIANRPOLIS, N
UNIT TESTED: ELECTRIC ARC FURNACE BAGHOUSE EXHAUST DUCT
SOURCE EMISSION CALCULATIONS
SYmBoL DESCRIPTION LNITS
f | } | I |
IANS | | 11 21 31
} ] I ! I }
1 i i | | I
| DATE | | 10/4/88 | tO/4/88 | 10/4/88 |
i ! I i ! I
| } I | l I
1BEGIN | i 830 | 1018 § 1131
ITINE ) I, | I I
| } 1 | 1 I
|END ) | %6 | 1054 | 1208 |
iTIE t ] | i i
] i ! | | i
iP(b) |  BRROMETRIC PRESSURE  *Hg Rbs. | 29.31 | 29.31 | 29.31 |
i | {mm Hg} 1 {744} | (TM) (Tah) |
| } i I I I
iPim) | ORIFICE PRESSURE DROP ‘o | 1.67114 1.408 | £.300 |
i i (mm H2D} | {42, 41 (35.8)} (38, 1)1
| I ! i i |
Vim | VOLUME DRY GAS SAMPLED ft.~3 | 27.800 | 25.446 |  26.582 |
| | @ METER CONDITIONS w3 | {0,782} ) (0. 7211} (0.753)1
| ! I I I I
T (m {  AVERRBE GRS METER DEB.F |} A 68 | 74 |
I i TEMPERATURE (DEG.Cy | (13} (2031 {231
| } ! } } {
iVimlstdl) | VOLUME DRY GAS SAMPLED SOF I 2nem |l 50191 5,849
I | # STANDARD CONDITIONS®  {DSOM)} | {0.782) 1 {0, 708} | 0. 732}
I | ! | | I
Viw | TOTAL WRTER COLLECTED, al i 144 ¢ 6.5 | 30 1
I | IMPINGERS & SILICA GEL t ' I I
i t i } } I
IViwlgasl)| VOLUME WATER VAPOR F | 0.680 | 0.307 | 0.236 |
i { COLLECTED @ STANDARD (soly 1 (0,019 {0. 0091 | 0.007) |
I ] COMDITIONS# | } | 1
1% | MOISTURE IN STACK GRS L] I .40 1 t.al |} 0.90 |
I | BY VOLLME | f I I

% 68 Deg.F, 29.% "My (20 Deg.C, 760 wa Hg)

B-10
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SUURCE EMISSION CALCULATIONS

QUEMETCD

INDIANAPER.IS, IN

ELECTRIC ARC FURNACE BRGHOUSE EXHAUST DUCT

S0 DESCRIPTION * UNITS

| | | j | |
Ind IML. FRACTION OF DRY 6RS I 09760 | 09879 | 0.9910 |
! | | ! | |
| [ j | | |
e % | 0.0 | 0.4 1 0.4 |
| | j | | l
| | | r | |
102 I % | 20.8 | 20.6 1 20,4 |
[ i ; r | |
| | i | [ i
100 | 1 | 0.0 | 0.0 1 0.0 |
| | | | | i
| | n | I i
N 1 % [ 79.2 | 719.0 1 7.2 |
; [ | | | i
| | ] | ; |
IEA  IEXCESS AIR @ SAPLING % |- e b eeme- |
| IPOINT | | i |
| i | i [ |
Imid  IMOLECULAR WEIGHT OF  LB/LB-MOLE |  28.83 |  28.89 1  28.88 |
| 1DRY STACK BAS (o/g¥OLE) | (28.83))  (28.89)1  (28.88)
i | 1 | : ;
'Y IMLECULAR WEISHT OF  LB/AB-MLE |  28.57 1  28.76 )  28.78 |
] ISTACK 6RS {g/gMO0LE) | (28,571 (28,76}  (28.78))
s | | | | [
IDELTA P IVELOCITY HEAD OF STRCK  °H2D | LSS L4081 1,384 )
i I6RS mK0) | (GBI (3.8 ([
| | [ | | )
iTs ISTACK TENPERATURE DEB. F | 141 | 128 | 121
| | (DEG. € | 611 (53)} (56) |
: | | | | |
IPs ISTACK PRESSURE Wy Abs, | 28,561 28,54 |  28.48 |
i | (-Hg) (7251 (725) | (723}
( [ | | | |
Vs ISTACK VELOCITY @ STRCK  FPMW I 4,301 A12T1 4,088 )
| ICONDITIONS W/SEE) 1 (22,0511 20.97) 1 (20.82))
' | i I | |
IAs ISTRCK AREA (S0, INCHES) | %9 | %9 | %9 |
| | (SBL.METERS)|  (0.6311  (0.83}1) (0,63}
| | 1 | | i
s IDRY STACK GRS VOLWME @  DSCFM | 23,91} 23,586 | 23,286 |
| ISTANDARD COMDITIONS®  (DSOW/HR} | (40,761)1  (40,073)1 (39,5631
! | | | j I
2a JACTUAL STACK GRS VOLLME RCFM | 29,2031 27,769+ 27,577 |
: 1@ STACK CONDITIONS (W3/HR) | (A9,616)1  (A7,180)§ (46,853}
+ 68 Deg,F, 29,92 "My (20 Deq.C, 760 mu Hy) R-_11
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SOURCE EMISSION CALCILATIONS .

QUENETCD
INDIRNAPOLIS, IN
ELECTRIC ARC FURNACE BRBHOUSE EXHRUST DUCT
SYNBOL DESCRIPTION LNITS
| i i I | I
ITt INET TINE OF TEST WINUTES | 3% 1 3% | 3% |
| i ) | ! |
| | C ! ; z
iDn ISMPLING NOZILE DIAK.  IN. b 0191 0,191 0,190 )
; ! (m) | {0.0051  (0.009)1 {0,005}
| | | [ ! j
%1 |PERCENT ISOKINETIC 1 I 10871 1011 1058 |
I | | I | |
| 1 | I | |
|MF {PARTICLLATE - PROBE, g [ [ [ !
| {CYCLONE AND FILTER | | ! |
I | | | ] ]
" IPARTICULATE - TOTAL ny [ R [ |
} | ! ] | i
! I I | [ |
ICan IPARTICLLATE - PROBE,  gr/DSCF® | —---- [ [ I
| ICYCLONE AND FILTER (g/DSON | (----- W (----- YU (-=--- )
| | ! 1 ! i
ICa0 IPARTICULATE - TOTAL gr/DSCFE | - - R [ |
! | (g/DSEM) | (----- W (=mn-- )1 (-=--- )
[ | | [ [ [
1Cat IPRRTIC, -PROBE, CYQLONE  gr/CF |o----- ST |- !
[ IAND FILTER @ STACK COND. (g/ad) | (----- W (----- (=== )]
| I i ! ] i
iCau IPARTIOLATE - TOTAL @ qr/CF |oemme- bommmm- fomm--- |
1 ISTACK CONDITIONS (g/md) 1 (----- W (--=-- Y1 (----- )
| | I I ! |
|Cam IPARTICULATE - PROBE,  LBS/HR | ----- I I 1
| ICYCLONE AND FILTER Kg/HRY 1 (----- N (-----~ (----- b
| [ | | | }
ICax IPARTICULATE - TOTAL LBS/WR | ----- I T |
! ! KgrWR) | (----- i (----- b (----- )]

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mw Hg)

B-12




SULFUR DIOXIDE EMISSION DATA

JOB MUMBER: 88-141
JUB NAME: REMETCD
LOCATION: INDIANAPALIS, [N
UNIT TESTED: ELECTRIC ARC FURNRCE BAGHOUSE EXHALIST DUCT
| | |
RUN NUMEER I 2 3
DATE 10/4/88  10/4/88  10/4/88
STRRT TINE 850 1018 1
END TIME %26 1054 1208

N - NORMALITY OF BaiCiO4)2 0. 0099 0.0099 0. 0099

ML(I}- a1 IN IMPINGER 2 380 37 2%
MLiI}- a} IN JMPINGER 3 345 -~ 340
M(A)- &) IN ALIDUOT 82 1.00 L. 00 i.00

MR- wi IN ALIOUOT 43 10.00 10,00 10,00

M.(B} - wl OF Ba{Cl04)2 TG TITRATE &2 0. 42 0.35 0.30

MLIB} - ml OF BaiCl04}2 TO TITRATE 83 0,22 0.23 0. 18
ML(BB) - ml OF Ba(Cl04}2 TO TITRATE BLANK 0.05 0.05 0.05
Te - AVERAGE GAS METER TEMPERATURE, DED.F 39 &8 L]

Ve - VOLLME OF DRY GRS SAMPLED @ METER
CONDITIOMS, FT~3

27.600 25, M6 26, 582

Fb - BARDMETRIC PRESSURE, “Hg Rbs. 29.31 23.11 29,3t

Os - STACK 56 VOLUME DRY @ STANDARD
CODITIOS, 50PN

23,991~ 23,586~ 23,286~

E{I) - SO2 IN IWPINGER 82 IN mgs 39.8% 3l.08 42,20

C(I) - S02 IN IMPINGER 43 IN mgs 1.86 1.63 1.40
C(T) - TOTAL 502 IN IMPINEERS, IN mgs 4.7 2.7 43.6
pom 502 20%. 1 17.4- 22,5
C(S502) - EMISSION RATE OF S02, lbs/day 115. 4 38. 1 125.0
Ct502) - EMISSION RRTE OF S02, lbs/hr 48 bl - S.2 -
Cs - EMISSION RATE OF SULFUR, 1bs/day 5.1 4.1 82.5

]
i
l
|
|
l
l
|
I
|
l
|
I
i
|
i
|
{
|
!
|
|
!
I
!
|
|
}
!
|
|
i
b
|
}
!
I
I
|
|
!
|
!
|
|
I
1
I
|

68 Deg.F, 29.9% "Hg (20 Deg.C, 760 mm Hg)

CUy = LAY = UMLIB) - ML(BB) 1 # N ¢ 32/ MLI(A)
CiT) = C{I) & + C(I) 83
pom S02 = 0.75tJ ¢ C(T) # ( T+ 460 1 / Va ¢ Pb

CIS02) = ppm SO2 & O5 * .00023%2 b3
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]
I
!
!
|
I
I
]
)
I
|
I
|
I
I
!
i
|
|
}
I
|
i
|
|
i
f
I
I
I
I
|
|
I
!
I
I

SULFUR TRIOXIDE EMISSION DATR

JOB MUMBER: 88-141
JOB NAME: , QUEMETCO
LOCATION: INDIANAPOLIS, IN
UNIT TESTED: ELECTRIC ARC FURNACE BAGHOUSE EXHAUST DUCT
I | i
RUN NLMBER 1 2 3
DATE 10/4/88  10/4/88 1074788
STRRT TINE 850 1018 12
END TIME 326 1054 1208

N - NORMALITY OF Ba(ClOd)2 0. 0093 0. 0095 0. 0099

ML(I) - m] IN IMPINGER 190 225 235

MR} - »] IN ALIOAOT 10. 00 10.00 10.00

ML(B) - ml OF BalCl04}2 TO TITRATE 0,37 0.50 0.48

ML{(BB} - @] OF Ba{Cl104)2 TO TITRATE BLANK 0.05 0.05 0.05

Tm - AVERAGE BAS METER TEMPERATURE, DEG.F 39 68 74

Ve - VOLLME OF DRY GRS SAMPLED # METER 27. 600 5. M6 26, 582

CONDITIONS, FT~3

Ph - BARDMETRIC PRESSURE, “Hg Abs. 2.1 9.3t 29,31

8s - STACK GAS VOLUME DRY @ STANDARD 23,991 23,385 23,286

CONDITIONS, #50FM
C(I) - S03 IN IMPINGERS IN ags 2.4 4.0 4.0
ppm S03 0.9 1.7 1.7
C(S03) - EMISSION RATE OF SO3, lbs/day 6.7 12.1 1.5
Cs - EMISSION RATE OF SULFUR, 1bs/day 2.7 A8 A6

|
|
i
I
|
|
I
]
|
I
}
!
i
I
i
!
|
I
|
i
I
!
|
I
}
i
|
I
|
|
I
|
|
}
|
t
|

+ 68 Deq.F, 29.92 "My (20 Deg.C, 760 mm Hg)

C{I) = ML{I) & [ ML(B} - ML{BB) ) # N ¢ &0 / ML{R}
ppm 503 = 0,8021 # C(I) # { Tu + 460 1 / Ym ¢ Pb
£(S03) = ppm SO3 * Bs # 0, 0002991

€s = C{503) 7 2.3

B-14
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SOURCE EMISSION SURVEY

JUB NUMBER: 88-141
JOB NAME: GQUEMETCO
LOCATION: INDIANAPOLIS, IN
LNIT TESTED: ELECTRIC ARC FURNACE BAGHOUSE EXHAUST DUCT
SOURCE EMISSION CALCULATIONS
SYMBEL DESCRIPTION UNITS
I l I I } I
IRUN & | i LN 31 61
| | | } I }
I | : | | |
| DRTE } ! 10/4/88 1 1074788 1 10/4/88 |
I | | | I ]
I I | I I ]
IBEBIN | | 1351 | 1606 | 1801 |
ITIME } | I I }
I I i | | |
END I i 1308 | 1720 | 1915 4
ITINE | } i i I
I I i i | ;
IP(b) | BAROMETRIC PRESSURE  °Hg Abs. | €3.31 | 29.34 | e%. 34 |
| I {mm Hg) | (744} (7143} ) (743} |
| I } I I I
iPim) | GRIFICE PRESSURE DROP HeD 1.296 } 1.363 1 1,438 |
I ! (s HOO} | (31.94 (34.6) 1 £36.9) |
} [ i ] | |
vim | VOLLME DRY GAS SAMPLED ft.~3 | #8.8501 30,7301  30.753 |
| | @ METER CONDITIONS 3 | {1.383)| (L. 437N (1.430)1
i | I I I ]
iTim I AVERABE GAS METER DEE.F | 76 | 31 68 |
I I TEMPERRTURE (DEE.CY 1 24} (23)1 2031
i | ) I | I
IVinlstd)) | VOLUME DRY GRS SAMPLED USCF | 47,296 1 49,457 ) 49.957 |
i | @ STANDARD CONDITIONS®  (DSOW) | 1. 339) | {1.400) | {1.415) |
| 1 } | ! i
Vin) | TOTAL WATER COLLECTED, al | 10.8 1 8.6 ) 10.3 |
| i IMPINGERS 1 SILICA GEL I i I I
} | ' i | | i
Wiwlgasi}i VOLUME WATER VAPOR SCF } 0.5t0 | 0. 406 | 0.485 |
i | COLLECTED @ STANDARD (o | 10.014)) {0,011} (0.014) |
t I COND I TIONS* | } t I
2 I MOISTURE IN STACK GRS % } 1,07 | 0.81 | 0.9% |
I I BY VOLUE i | ! |

+ 68 Deg.F, 29.92 "Hy (20 Deg.C, 760 wm Hy)

B-15




~ GUURCE ENIGSION CALCULATIUNS

LEMETCO

INDIANAPEL IS, IN

ELECTRIC ARC FURNACE BRBHOUSE EXHAUST DUCT

SYMBOL, DESCRIPTION - UNITS

I i I | I [
Ind IMOL FRACTION OF DRY GAS I 0.98931  0.9919 )  0.9904
I I I [ | [
I | I i I I
1o I 1 I 0.5 | 0.6 | 0.3 1
) I | i I !
! I I ! | I
102 ! L ! 20.4 | 20.4 20.6 |
i | | H l H
t t f I i I
1C0 ! ] I 0.0 | 0.0 ¢ 0.0 1
| I I i I |
b ; i I i |
IN2 [ 1 [ 791 79.0 | 79.1 10
| i i | t i
} | t j | §
I%ER IEXCESS AIR @ SAMPLING % [ R | —emo- |
} 1POINT | 1 | I
| | | } | }
iM4d IMOLECIRAR WEIGHT OF LB/LB-MOLE | 28,90t 28.91 1§ 28.87 |
! IDRY STACK GAS (g/gM0LE) (26,9001  (2B.94M  (2B.87)}
| i ! } I !
14 IMOLECILAR MEIGHT OF LB/LB-MOLE | 28.781 28.821 28.771}
I ISTACK BRS {g/gMOLE) |  (28.78)}  (26.82)1  {2B.7T}!
| i ! t ! b
IDELTA P IVELOCITY HEAD OF STACK  "H2O I 1.25% | 1.363 | 1.438 |
I 16AS (- H2O) ! (3194 (34.6)1 {36.5}
| | I t f !
ITs ISTACK TEMPERATURE DEB. F | 142 | 142 131 ) s A
[ I (DEG. C) ¢ 61 {3H (S5} |
I ! | f ! )
IPs ISTACK PRESSURE *Hg Abs. | 2.491 28551 28,55t
I i (mm Hg) i (724} | (7291 (7e5) 1
| I I ! | [
Ivs ISTRCK VELOCITY @ STROX  FPet I 39 | 41001 4171
) ICONDITIONS {(W/SEC.) | (20.02)] (20,831  {21.20]
I [ I | I f
s ISTACK ARER (50, INCHES) | %9 | %9 | %9 |
) | {50, METERS) | (0.63) | {0.63)1 (0.63) 1
b | I | | |
I0s IDRY STACK GRS VOLLME @  DSCPM | 21,9% + 22,987+ 23,802t - -
i ISTANDARD CONDITIONS®  (DSCW/HR) | (37,38A)1  (39,055)1 (40, 440})
i I | b I !
1:5 IACTUAL STACK GRS VOLLME ACFM | 26,531 27,5891 28,088 |
i 1@ STACK CONDITIONS (@*3/HR) | (AS,063)|  (A6,874))  (47,722}}
s 68 Deg.F, 29.9%2 “Hg (20 Deq.C, 750 mm Hg) B-16
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SOURCE EMISSION CALOULATIONS

QUENETCO
INDIANPOLIS, IN
ELECTRIC ARC FURNACE BAGHOUSE EXHAUST DUCT
SYMBOL DESCRIPTION UNITS

| | i | | :
It INET TIME OF TEST HINTES | 72 721 |
| } | | I |
| ) | | I |
1D ISUPLING NOZILE DIAM.  IN. I 0.9 1 0.190 1 0,19
| ) ) b {0.005)] (0,005}t (0,005
a | ) | | l
(51 IPERCENT ISOKINETIC % P25 1 10251 100,01 -
i ! I | i ]
i | | | | j
Inf IPRRTICILATE - PROBE,  ag ; T4 5.2 | Bud |
| JCYCLONE AND FILTER 1 ! | |
: | ) | | |
"t IPARTICULATE - TOTRL =g booemme- T I )
| | : | | |
| ) | | I )
ICan  IPRATICULATE - PROBE,  qr/DSCF® | 0.0024 |  0.0016 |  0.0020 |
| ICYCLONE AND FILTER (g/DSEM) | 10,0055}  {0,0037)1  (0,0045)]
| ) : | | |
ICac  IPARTICLATE - TOTAL  gr/DSCFe | "y N N
| l (g/DSO0 | N | N | » |
| ) | | I |
ICat IPRRTIC, -PROBE, CYOLOE  gr/CF b 0.0020 1  0.00131  0.0017 |
) IAND FILTER @ STACK COND. (g/m3) | (0.0086)1  (0.0031)1  {0.0038)|
| i ; i | i
ICau  IPRRTICLATE - TOTAL @ gr/CF | N | N | vy
| ISTACK CONDITIONS ig/ad) i M Yy N
| | | | | |
ICan IPRRTICLATE - PROBE,  LBS/MR | 0.45+ 0324 0.4 .27
| ICYCLONE AND FILTER Kg/HR) | (02131 {011 {0,18})
H | | i { |
ICax IPARTICILATE - TOTAL  LBS/HR | Y N | N
| ) Ko/WRY N | N N

¢ 68 Deq.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)

B-17
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SOURCE EMISSION SURVEY

JOB NUMBER: 85-14}
JOB NAME: UEMETCD
LDCATION: .- INDIANAPOLIS, IN
UNIT TESTED: REVERD STACK

SOURCE EMISSION CALCLLATIONS

SYMBa0L DESCRIPTION UNITS
I I } ! I I
IRN & | I 2| 3l 4]
! I i i I )
i I I I i .
1DATE I I 10/11/88 1 10/41/88 1 10/11/88 i
} i | I i I
} ! I I | I
IBEGIN | ! 1351 843 | 944 |
ITIME i ] | I I
| | } | ] i
{END I } 8065 ) 131 1014 §
ITIE | I i | |
{ | i ! | |
IP(b} |  BAROMETRIC PRESSURE  "Hg Abs. | 29.09 | 23.09 | 29.09 |
i l (mm Hg) | (7391 {7391 (139}
I I I I t |
IPim) | ORIFIEE PRESSURE DROP "Hlo | 0.275 | 0.272 | 0.270 |
| ! (m HO) {7.0h 1 {6.9) | 6. 91
[ ! | } i |
1V (m} I VOLUME DRY GRS SAMPLED ft.*3 | 8.481 1 8774 | 8.987 |
| | @ METER CONDITIONS 3 | 10, 240} | 10.248) | 0.258) 1
| I | i I b
iTim I AVERRBE GRS METER DEG.F | 331 68 | IR
! ] TENPERATURE (DEE.C) | (12} (20} (28)
I } | | I i
V(nlstdl} | VOLLME DRY GRS SAMPLED DSCF I 8.454 | 8,538 | 8.631 |
l I @ STAMDARD CONDITIONS®  ¢DSOW) | (0.241)1 (0.242} | {0,244} )
i I | | | I
iVim} t TOTAL WATER COLLECTED, 1 i .71 94 ) 10.1 1
! | IMPINGERS ¢ SILICA gel | | | I
) I i i ] }
IVimigas))! VOLUME WATER WAPOR SCF I 0.552 | 0. 444 | 0.477 |
] | COLLECTED @ STANDARD (SCM) | {0,016} 1 0.013} | (0. 014) 1
[ ! CONDITIONS® I I § |
L] | MOISTURE IN STACK GRS X i 6.10 | 4,94 1 5.23 |
i | BY VOLUKE I I i I

+ 68 Deq.F, 29.92 "Hy (20 Deq.C, 760 wm Hg)

B-18




AMEICO

HMRONMETAL

SOURCE EMISSION CALCULATIONS

QUEMETED

INDIANAPOL IS, IN

REVERB STRCK

SYMBOL DESCRIPTION - UNITS

| f f ) I !
ind IMOL FRACTION OF DRY GRS b0.9390 1  0.9906 | 0.77 I
I | t i I I
| I I t 1 I
1c02 | % | 2.4 | 2.6 ) 2.5 |
I i i t ! I
] I | i 1 I
1] } ] i 9.1 | 19.4 ) 19.4 |
I i ! | I I
I f ! | b I
Ico | % I 0.0 | 0.0 1 0.0 !
I t | | i I
I t i ] ! I
N2 1 % ] 78.5 | 78.0 | 78.1 1
i | i | i I
i | I i | i
I%ER IEXCESS RIR @ SAMPLING % I 1,129 1,527.6 1 1,49%.3 |
i 1POINT | i | i
i I I | t I
1id IMOLECULAR WEIGHT OF LB/LB-MOLE | 29.15 | .19 1 29,18 |
i IDRY STACK GAS {g/gMOLE) | (2%.15}1  (29.19)1 (29,18}
b I | | I }
™ IMOLECULAR WEIGHT OF LB/LB-MOLE | 28,47 | 28.64 ! 28.59 |
! ISTRCK GRS (g/g-MOLE} | (2B.ATH  (28.6A)1  (2B.59M
! I I I ! b
IDELTA P IVELOCITY HEAD OF STRCK  "H2O0 b 1,077 1.138 | 1.127 |
I I6RS (m K20) ) {27.4}) {28.9)1 (26.6) }
| I ! i I J
iTs ISTRCK TEMPERRTURE DEG. F i 199 1 195 | 200 1
I ! {DEB. C) | (334 {91) 1 (93
! I } b i b
iPs /ISTACK PRESSURE *Hg Abs. | 29,15 | 29.15 | 29.15 |
| I (mm Hg) ) (740} {740 | {740} |
i ! b b I !
Vs ISTACK VELOCITY @ STRCK  FPM i 3,800 | 3,880 | 3,880 |
I {CONDITIONS (W/SEC.) }  (19.300F (97D (%7
i i t ] I t
Ifs ISTACK ARER (S8, INCHES) | 2,430 | 2,430 11 2,430 !
I | {50, METERS} ) {1.5M) (1.5 (.50t
I ! t | ) |
108 {DRY STRACK GRS VOLLME @  DSCPM boOATATS E 49,061 | 48,541 |
| ISTANDARD CONDITIONS® {DSCM/HRY | (80,1500  (83,355)1 (82,4711
i I ' i i b
10 IRCTURL STRCK GRS VOLLME ACFN | 64,1331 65,474 | 65,472 |
I 1@ STACK CONDITIONS (@"3/HR) | (108,962)) (111,24001 {111,231}

+ 58 Deg.F, 29.92 "Hg (20 Deq.C, 760 mm Hy) R-19




SOURCE EMISSION CALCULATIONS

QUEMETCD
INDIANRPOLIS, IN
REVERD STACK
SYMBOL DESCRIPTION UNITS

< I I ! : !
1Tt INET TIME OF TEST MINJTES | 301 30 301
I | I I t !
| | | ! ; i
10n ISAMPLING NOZILE DIAM.  IN. i 0,190 ¢ 0.1% | 0.190 |
I I - () I (0,005H  {0.005)F {0,005}
I I I I | b
1%} {PERCENT ISOKINETIC 1 I 51.6 i 43,9 | 51,0 |
! | ! } | |
| I I I | I
Inf IPARTICLLATE - PROBE,  mg R | mm--- [ b
I {CYCLONE AND FILTER I l ; !
[ | I ! | |
it IPARTICLLATE - TOTAL ng b o—---- | - boommmm- b
| | | i | |
f I I ! t |
ICan IPARTICILATE - PROBE, gr/DSCFe | ----- |o----- e !
I ICYCLONE AND FILTER tg/osom | (----- N (=---- Jbo(===-- )i
I I | ! I |
ICao IPARTICULATE ~ TOTAL gr/DSCFe | ----- I R b
! I g/ | (----- N (----- ) (----- N
I I I ! b b
ICat IPARTIC. PROBE, CYCLONE gr/CF I | ----- R i
i IAND FILTER @ STRCK COND. (g/m3} bo(----- W (----- vo(----- !
! I I | t |
1Cau IPRRTICULATE - TOTAL @ gr/CF | ----- | ===-- R t
! ISTACK CONDITIONS {g/u3} bo(-=--- W(----- bo(----- )i
I | l t | I
ICaw IPARTICILATE - PROBE,  LBS/HR | ----- bo====- R |
| ICYCLONE AND FILTER (Kg/HRY 1 (----- W (-=--- b (----- )]
| I | | t |
1Cax IPRRTICULATE - TOTAL LBS/HR | ----- R I t
! I {Kg/HRY 1 (----- N (----- Jbo(==---- )]

% 68 Deg.F, 29.92 "Hg (20 Dep.C, 760 mm Hg)

B-20
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SULFUR DIOXIDE EMISSIOH DATA

JOB MUMBER: 88-141
JOB NVEE: UEETCO
LOCATION: INDIANRPOLIS, IN
UNIT TESTED: REVERB STACK
RN NLNBER : 2 | 3 | s
DATE :mm/aa 10/11/88  10/11/88
START TIME : 735 843 4
B0 TIE : 805 913 1014
N - NORWALITY OF Ba(C104)2 : 0.0099  0.0099 0,009
M.(D)- sl IN IPINGER 2 : 213 352 248
M(D- ml IN INPINGER 3 : 295 260 285
MLiR)- ml IN ALIQUOT #2 : 1.00 1.00 1.00
ML(R)- w1 IN ALIQUOT 93 : 15. 00 15.00  15.00
ML(B) - m} OF Ba(C10M)2 TO TITRATE #2 : B.22 2,97 0.75
M.(B) - ai OF BalC104)2 TO TITRATE 43 : 1.18 0.57 0.27
M.(BB) - wl OF Ba(C104)2 TO TITRATE BLANK : 0.05 0.05 0.05
Tm - AVERRGE GRS METER TEMPERATURE, DEG,F : 53 &8 75
Ve - VILLME OF DRY GAS SAWPLED € METER : 8. 481 8774  8.987
CONDITIONS, FT*3 |
Pb - BARGMETRIC PRESSURE, "My Abs. : 29,00 2909  29.09
05 - STRCK GRS VOLLME DAY @ STANDARD : ATATS 49,061 48,541
CONDITIONS, #5CFN )
CHI) - 502 IN IMPINGER #2 IN mgs : $33.62  35.62 5.0
CII) - S02 IN IMPINGER 43 IN ngs : 7.0 2.8 1.3
C(T) - TOFAL S02 IN IMPINGERS, IN ugs : S40.7 38,5 5.3
ppm 52 : 844.6  510.5 8.6
C(502) - EMISSION RATE OF 502, lbs/day : 9,531.0 5,91 1,005.4
C502) - EMISSION RATE OF S02, ibs/hr : 3971 249.5 L9
Cs - ENISSION RATE OF SULFUR, 1bs/day : 47655 2,9%.5 0.7
|

68 Deg.F, 29.%2 *Hg (20 Deg.C, 760 mm Hg)

C(I) =(I) # [ MLAB} - ML(BB} ] # N & 32 /MR

CiT =) 2 +C(1} 83

ppm 502 = 0.7513 # C{T) #+ [ Tm + 460 1 / Vm ¢+ Pb

C(S02) = ppm 502 + O + 0,00023%2

B-21




MEICO

HEMRONMETTAL

SWLFUR TRIDXIDE EMISSION DRATA

JOB NUMEER: 88-141
J0B NEE: UEMETCO
LOCATION: INDIANAPOLIS, IN
UNIT TESTED: REVERD STACK
RUN NUMBER 1 2 | 3 | s
DATE :m/u/aa 10/11/88  10/11/88
START TIME : 735 843 a4
END TIE ‘I 805 913 1014
N - NORMALITY OF BaiC104)2 ll 0.0099  0.009 0,009
WD) - ml IN IWINGER : 225 263 224
WA} - ml IN ALIQUOT i 1500 15,00  15.00
ML(B) - al OF BaiC104)2 TO TITRATE : 0.50 0.48 0.43
ML(EB) - ml OF Ba(C104)2 TO TITRATE BLANK : 0.05 0.05 0,05
Ta - AVERAGE GAS METER TEWPERATURE, DEB.F ’1 s3 68 75
Ve - VOLUME OF DRY GRS SAMPLED @ METER i 8.481  B7M  8.%7
CONDITIONS, FT~3 |
Pb - BAROMETRIC PRESSURE, “Hg Abs. : 29.08 29.09 29.09
9s - STACK GAS VOLLME DRY @ STANDARD : AT,(TS AS,061 48,54
CONDITIONS, ¥SCFM |
C(I} - 503 IN INPINGERS IN mgs : 2.7 3.0 2.2
ppa 503 : 3.3 3.7 2.8
C(S03) - EMISSION RATE OF S03, ibs/day : .2 54,6 0.2
Cs - EMISSION RATE OF SULFUR, 1bs/day : 18.9 21,8 16.1
i

66 Deg.F, 29.% "Hg (20 Deg.C, 760 mm Hy)

CAI) = MLCI) & [ MLGB) - MLBB) 1 # N % 40 / ML(R)
ppw 503 = 0,6021 # CII) % [ Tw ¢+ 860 1 / Vm # Pb

C(SD3) = ppm 503 # Os * 0, 000293t
Cs = Ct503) / 235

B-22




MEO

EMRONMYTTAL

SOURCE EMISSION SURVEY

JCB NMEER: 8a-141
JOB NE: QUEMETCO
LOCATION: INDIANPOLES, N
UNIT TESTED: REVERB STACK
SOURCE EMISSION CALCULATIONS
SYMROL DESCRIPTION UNITS

I ! i | I |
IANS | b 81 9t 10
I ! I i ! )
| } | I I 1
IDATE | | 10/12/88 | 10/12/88 ! 10/12/88 |
I i ! ! | i
I ! I ! i I
IBEGIN | i {149 1 1334 | 1517 |
ITIE | [ I ; [
I i ! 1 i !
{END | | 1251 | 1435 | 1618 |
ITHE | ! i i i
! [ ) ! I I
IP(b) | DAROMETRIC PRESSURE  "Hg Abs. | 23,391  2%.43 1  29.43 |
| [ (m Hy) | (A7) (748) | {748}
I ! | i b |
(P(e) | ORIFICE PRESSURE DROP "0 |  LO1B}  1.076 )  1.062 )
| I (mm H2O) | 591 @3 @0
I | I ! I |
IVim) | VOLUME DAY GRS SAMPLED  £t.~3 | 32,5981 338131 33722 |
I | @ XETER CONDITIONS w3 1 (0,33 08D {0.95) )
| I I ; | I
T | AVERAGE GRS METER DEB.F | 70 | 1L} 731
I I TEMPERATURE (DEG.C) | @4 (231 (23H
1 t ! I I |
IV{nlstd])] VOLUME DRY GRS SAMPLED  DSOF | 31,3861 39791 391}
I | ® STANDARD CONDITIONS®  (DSOW) | (0,906}  (0.934)1 (0,933}
I I | ! ) !
Iviw} | TOTAL WATER COLLECTED, al I 51,4 4 43,31 M7 1
I | IMPINGERS & SILICA GEL I { I !
! I | b I |
IVinlgas)) |  VOLLME WATER VAPOR SCF | 2.4 2RI 21101
t | COLLECTED @ STRMDARD (SO | (0.069)1 (0,066} (0. 060) I
! I CONDITIONS# I ; I I
3] | MOISTURE IN STACK GRS S 7,05 0 6.59 ¢ 6.02 |
| I BY VOLLME ! i ! I

% 68 Deq.F, 29.92 "Hg (20 Deq.C, 760 =m Hg)
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SOURCE EMISSION CALCULRTIONS

MeroO

HMRONMETAL

MEMETCO
INDIANAPOLIS, IN
REVERB STRCX
SYMBOL DESCRIPTION UNITS

I ! I f ] !
INd iMOL FRACTION OF DRY GRS | 0,995 0,931 §  0.939 |
} [ b f i I
! ) | ! I |
1) I % t 2.9 1 2.3 1 251
§ | | | | i
] ] | | I I
102 | % f 19.0 | 19.5 | 19,4 1
I i ) I J i
i [ | [ i i
1CO I % f 0.0 | 0.0 | 0.0 4
| § | t | i
| | } § I 1
1N i % | 78.1 | 78.2 | 78.1 |
{ | f I J |
f | | ) i |
I2ER IEXCESS AIR @ SAMPLING & b 1,120.0 | 1,594.4 | 1,49.3 |
' IPOINT } ) ) |
b I | i I i
IMid IMOLECULAR MEIGHT OF LB/LB-MOLE | 221 2151 29,18 |
! IDRY STACK GAS {g/gMLE) | (29.22)1  (29.15)1 29,18
! | | i I I
I IMLECULAR WEIGHT OF LB/LBMOLE | 2B.A31 281 1  28.50 1
b ISTACK GRS (g/gMLE) | (20.43)1  (28.41)1 (28,30}
i N I I } }
IDELTA P IVELOCITY HEAD OF STACK  *H2O } 1,006 | 1.019 § 1.012 |
i i6RS i H2O) | (25.6) ) 125.9) 1 25,71
i I } I | ]
ITs ISTRCK TEMPERATURE DEE. F | 228 1 229 | 225 |
| | DEB. ) | {109)4 1109 | (107} ]
| ] } | | I
iPs ISTACK PRESSURE "Hg Abs. | 29451 29491 2.5 }
| ] (mm Hg) | (748 1 {749} | (749} 1
| i f | | ]
™ ISTACK VELOCITY @ STROK  FP [ 3,73+ 3,79t 3,787 ¢
| ICONDITIONS W/SEC.) | (18,911 (191001 (18,931
i | i I | )
s ISTACK AREA (50, INCHES) | 2,430 | 2,430 1 2,430 |
| I {50, METERS? | {1571 (157} (LS
i I | [ b I
19s IDRY STACK GRS VOLLME @  DSOFM I M 417 1 4,919t 45,085 |
| ISTANDARD CONDITIONS®  (DSCH/HR) | (75,464)1 (76,311} {76,601)1
f i { | ! |
'0a IACTURL STACK GRS VOLLME ACFW {63,032 1 63,43 | 62,889 1
| 19 STACK CONDITIONS WrIHRY 1 {107,091 (407,778} 1 (106,848) |
% 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 me Hg) B-24




AMERD

SOURCE EMISSION CALCULATIONS .

QUEMETCO

INDIANAPELIS, IN

REVERB STACX

SYMBOL DESCRIPTION UNITS
i i I } | I
Tt INET TIME OF TEST MINUTES | 60 | 80 1 60 |
| I | i | I
] I I § | I
IDn ISAMPLING NOZILE DIAM.  IN. | 0.190 | 0.190 | 0,190 |
| | _ (m} | (0,005 F {00051  (0,005)1
I | i ] i )
151 IPERCENT ISOKINETIC X | 193.2 | 105.3 i 104.8 |
I | | [ | }
| | | I H i
Inf IPARTICULATE - PROBE, ag I 14.2 | 10.5 1 10,1 4
I ICYCLONE AND FILTER I | i i
| ) i ] | }
It IPART ICLLATE - YOTAL ng | ----- S | ----- i
| i i | | }
| i | ! | i
iCan IPARTICILATE - PROBE, gr/DSCFe | 0.0068 1 0.0049 | 0.0047 |
| ICYCLONE AND FILTER (g/DSON 1 10,0157} (0.0112)1  (0.0108) |
i I i i i ]
{Ca0 IPARTICRATE - TOTAL gr/DSCFe | M N | N
| | (/IS0 | M| NI M
i } i ! | I
ICat IPARTIC. PROBE, CYCLONE gr/CF b 0,008 1  0.0035 1  0.0034 |
| IAND FILTER @ STACK COND. {(g/m3) I 0.0110M1  (0.0079)1  (0.0077} |
I } b i } |
iCau IPARTICLLATE - TOTAL @  gr/CF i N i N | N
| 1STACK CONDITIONS {g/u3) ; N | NI N |
' | ] i i |
[Caw IPRRTICULATE - PROBE, LBS/HR } 2.60 i 1.89 | 1.82 |
! ICYCLONE AND FILTER (Kg/HR) | 1. 18)1 {0.86) | (0.83) |
| | | | I |
ICax |PARTICWLATE - TOTAL LBS/HR I N I M | N |
| | (Kg/HR) | M ] N | N |
+ 68 Deg.F, 29.% "Hg (20 Deg.C, 750 mm Hp)
B-25




MECO

HMRONMETTAL

SOURCE EMISSION SURVEY

JOB NUMBER: 88-14]
JOB NAE: QUEMETCO INC.
LOCATION: INDIANPOLIS, IN
LNIT TESTED: BAGHOUSE 033 STACK
SOURCE EMISSION CALCILATIONS
SYMBEOL DESCRIPTION UNITS
! b= I i I [
iRN I i 11 2 i 31
| I | t ! |
} ! t | | |
{DATE | bo10/§3/88 1 10/13/88 | 19/13/88 |
I I [ l I l
I i I ! | J
IBEGIN I i 04 | 1106 | 1240 1
ITIME I J I } i
i ! I ] I I
{END ! i 1008 | 1204 | 1344 |
ITIE } I I I |
I f | } I |
P (b} | DAROMETRIC PRESSURE  “Hg Rbs. | 22.60 | 23.60 | 29.680 |
| I (mm Hg) | rsa (75 {2
I i I | I |
(Pim} | ORIFICE PRESSURE DROP o | 1.162 | 1.097 | hoiz2 |
I I (mm WD} {29.5} | {27.91 (8.3
| I | I I |
iVim) | VOLLME DRY GRS SAMPLED ft.°3 | 3,409 1  33.985 1 34,682 0
! I @ METER CONDITIONS 3 | (0.974) | (0,362} {0,982}
I | I | I '
itin) | AVERAGE GRS METER DES.F | 62 | 701 78 i
| I TENPERATURE (DEB.CY | {17} 211 {28 |
[ ! I I t |
IVinlstd]l} | VOLUME DRY GRS SAMPLED Bscr | 34,337 | 33.99 | 3.773 1
I I @ STANDARD CONDITIONSH {Dsey | 10,9781 0.951} 1 £0. 396) |
! i [ i | i
Vi) | TOTAL WATER COLLECTED, sl i 5.71 16.5 | 13.0 1
! I IMPINGERS & SILICA GEL I | I I
I I } | i |
IVimigasl) | VOLUME WATER VAPOR & | 0.263 | 0,779 | 0.614 |
} | COLLECTED @ STANDARD (5D | 0. 008) | {0.022) | (0. 01 1
I | CONDITIONS# ! I I l
| % I MDISTURE IN STACK GRS ¥ | 0,77 1 2.27 1 1.78 1
| 1 BY VOLLME i | | !

+ 68 Deq.F, 29.92 *Hg (20 Deg.C, 760 ww Hp)
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MEO

HMBRONMETTAL

SOURCE ENISSION CALTICATIONS

QUBETCO INC.

INDIANAPOLIS, IN

BAGHOUSE 039 STACK

S0 DESCRIPTION UNITS

! | | | | |
Ind IMOL FRACTION OF DRY 6AS ! 0,931 0.97731 0,922 |
| 1 | | i !
| | | i i |
1002 | % ] 0.3 1 0.0 1 0.0 1
I I I I { |
| | : j ! |
102 ! % | 19,7 1 20.8 1 21.0
| | 1 : | |
| ; | | | !
ICo | 1 | 0.0 } 0.0 1 0.0 1
b } | I | I
; ! | | | |
IN2 | % | 80.0 | 7.2 79.0 1
| | [ | | )
t | I | § i
HER IEXCESS AIR @ SHPLING X J— J— T |
| IPOINT | ; | |
i | ) ; [ ;
14d IMOLECULAR WEIGHT OF  LB/LB-WOLE | 28.84 1  28.83 |  28.84 |
| IDRY STACK GRS (p/gOLE) | (28.84))  (28.83)1  (28.84)1
a | f r | |
I IMOLECILAR WEIGHT OF  LB/LB-MOLE | 28751  28.591  2B.65 |
| ISTACK GRS (g/gMOLE) |  (28.75)F  (28.59)1  (28.65)
| | ' | s |
IDELTA P IVELOCITY HEAD OF STACK  *H20 {08571  0.8121  0.8% |
I 16RS m W0} 4 2LB) (20,61 (2.0}
| | | | ! a
Ts )STACK TEMPERATURE DEE. F | 93 | 102 | 103 1
i i (DEG. €} ! (3401 1391 (391
| ) | 1 | |
IPs ISTRCH PRESSURE "Hg Abs. | 29.621  29.621  29.62 |
| | (W) (752)) {752} (752) 4
| | I | I |
Vs ISTACK VELOCITY @ STACK  FPM i 3,0651 30171 3,084 |
r ICONDITIONS WSEC.) | (15.57H  (15.3311  (15.46)
| | | s | |
IAs ISTACK AREA (S0.INCHES)) 1,068 | 1,068 1 1,068 |
l | (SO.METERS) | (0.69M  (0.691  (0.69)
| | | : | )
8s {DRY STACK GRS VOLLME @  DSCFM | 21,400 1 20,414 | 20,663 |
| ISTANDARD CONDITIONS®  (DSOW/HR) | (36,359)!  (34,683)1 (35,106} |
| | | j | |
18 IACTUAL STACK GAS VOLLME ACFM | 22,7291 2,391 2,575
) 1@ STACK CONDITIONS (W3/MR) | (38,617M1  (38,022)1 (38, 358
# 50 Deg.F, 29.92 "Hg (20 Deg.C, 760 ww Hy) B-27
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HEMRONMETTRL

SOURCE EMISSION CALCULATIONS: -

QEETCT INC.
INDIANAPOLIS, IN
BRGHOUSE 039 STACK
SYMBOL DESCRIPTION UNITS
] } | H I ]
A INET TIME OF TEST MINMSTES | 60 1 80 I 80 |
| | | | | |
| | | | | |
1Dn ISPLING NOZZLE DIAM.  IN, | 0191 0.1% 1 0,19 |
| i ™) b10,005))  (0.005)1  10.005)
| i | I | |
151 IPERCENT ISOKINETIC % {10070 10371 103.0 1
i | | | ; a
| | : ! I l
inf IPARTICULATE - PROBE,  ag | 7.0 1 5.8 ) 5.4 |
! ICYCLONE AND FILTER | | | |
| | | | | )
" IPARTICWLATE - TOTAL  mg b ommmmm | ommmm- J— b
| | | | | I
| | | I ) |
ICan IPARTICULATE - PROBE,  gqr/DSCF+ | 0.0031 )  0.0027 | 0.0025 |
| ICYCLONE AND FILTER (¢/DSON | (0,0071)1  (0.0061)1 (0, 0056) |
| I | ) | |
ICac IPARTICULATE - TOTAL gr/DSCFe | N | "y N |
| | (g/D5ON | N N NI I
| | I | z I
ICat IPARTIC. -PROBE, CYCLONE  gr/CF i 0.00291  0.0024 | 0,002 I
| |AND FILTER @ STACK COND. (g/m3) | - (0.0067)1 (00055}  (0,0051))
| [ ) i H |
ICau IPRRTICULATE - TOTAL @  gr/CF | N N | N )
I ISTACK CONDITIONG g/nd) | N | N | N
| | | ) | [
ICaw IPARTICULATE - PROBE,  LBS/HR | 0.57 | 0,47 | 0. 44 |
| ICYCLONE AND FILTER Kg/MRY 1 (02801 {02131 (0.2001
| I | j i |
ICax IPRRTICILATE - TOTAL  LBS/KR | N | N | N
| ; (Kg/HR) ! N | N N |

* 68 Deg.F, 29.32 "Hg (20 Deg.C, 760 we Hg)




MEICO

HEMRONMETAL

SOURCE EMISSION SURVEY

JOB MUMBER: 88-141
JOB NAE: UEMETCD
LOCATION: INDIANAPCLIS, IN
UNIT TESTED: BAGHDUSE 040 STACK
SOURCE EMISSION CALCULRTIONS
SYMBOL DESCRIPTION UNITS
! i I t ! }
IRINE ) 1 11 2| 31
} | | I } I
| ) I ] ) I
IDATE } b 10/13/88 1 10/13/88 | 10/13/68 |
i | | i i I
i ' } I I }
iBEBIN | I 1644 | 1829 1 2024 |
iTIME I | | I I
I I I } i |
IEND I I 1748 4 1933 1 2128 1§
ITIRE i 1 } I i
1 i | f ¢ I
[1>41]] | DAROMETRIC PRESSURE  "Hg fbs. | .51 | 23.51 | 23.51 |
} I {me Hg) | (TS0} | {750} | (T30}
I | I ! ] i
P{m) | ORIFICE PRESSURE DROP Rl | £.878 | 1.843 1 1.830 )
i i (mm HEDY | (7. 01 (46.8}1 46,5}
i | t i i }
1V {m} | VOLLME DRY 6AS SAMPLED ft.°3 | 44,8851 MAB321  43.676 |
| | @ METER CONDITIONS (3 | (i.2711 {1.27001 {1.237}}
! | 1 } i ;
17 {m} | AVERRGE GRS METER DEE.F | 731 bl i 2|
| l TEMPERATURE (DEG.C) I (23} {16} $13]
| ! I l } I
Vinlstdl) | VOLUME DRY GAS SAMPLED DSCF F M067T | 45,045 1 M4,634 |
f | & STANDARD CONDITIONS® (DSCH) |} {1.248} | 1,276} | {1.264) )
| | } i i i
Viw | TOTAL WATER COLLECTED, sl | .31 i0.1 | 1.9
| ¢ IMPINGERS & SILICA BEL | I | i
! ! i I I }
IVinlgasl}t VOLUME WATER VAPOR stF | 0.439 | 0.477 | 0.562 |
I t COLLECTED @ STANDARD som {0.012)1 (0, 014} ) {0.018) |
| } CONDITIONS® I | I i
14 I MDISTURE IN STACK 6RS % I 0.99 1 1.05 | 126 |
| ! BY VOLLME I i i I

% 68 Deg.F, 29.92 *Hg (20 Deq.C, 760 mm Hg)
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MEeroO

EMRONMETAL

SOURCE EMISSION CALCULATIUNS

QUEMETCD

INDIAMAPOLIS, IN

BAGHOUSE 040 STRCK

SYMBOL DESCRIPTION UNITS

I } | | } I
ind {MOL FRACTION OF DRY GRS b0.9%1 1 0,951 0.97 |
{ | ! I } |
| | I | ' |
1002 I S i 0.31 0.3114 0.4 |
I | t | I i
i ! | | i I
ige | p } 20.6 | 20,7 | 20.6 |
| | | | i |
I i ! i I |
Ico i ) | 0.0 1 0.0 1 0.0 |
I I i i } |
| i | i b |
IN2 i % I 11 79.0 | 79.0 |
¢ ! i i i |
I I t I | t
1%EA {EXCESS AIR @ SAMPLING % R b [ |
I IPGINT | I ! ]
I I ! I | |
1id IMOLECULAR WEIGHT OF LB/LB-MOLE | 28.87 | 28.88 1 28.89 |
| iDRY STACK GRS (g/g-MOLE} i  {28.87}1  (28.88))  (28.89)}
| I I I i t
1] IMOLECULAR WEIGHT OF LB/LB-MLE | 28.76 | 28.76 | 28.75 |
| ISTACK GRS {g/gWOLE) | (28.76)1  (28.76)1  (28,7S}|
l | i H | |
IDELTA P IVELOCITY HEAD OF STACK  °H2O I 1LA73 | 1447 | 1,438 |
1 GRS (o H2O) | (37,4} {36.8}) {36.5)1
| I t | | }
ITs ISTREX TEMPERATLRE DEB. F i 120 | 118 | 128 1
| | (DEG. C} | (49 (48}1 531
| ! } | | |
IPs ISTACK PRESSURE "Hg Abs. | 29.55 4 29.55 | 29.54 i
I i {mm Hg) i {75t} {7 i (7901
I i i i | 1
Vs ISTREX VELOCITY @ STRCK  FiPM ] 4116 4 4,072 | 4,088 |
I ICONDITIONS (w/SEC.) | {20.91)1  (20.8%H)  {20.77))
| ! | | I |
IRs ISTACK AREA {58, INCHES) | 842 | 642 | 642 |
I | {S8. METERS) | (0. 41) | (0. 41) | (0. 41) 1
| | | t I |
I0s IDRY STACK GRS VOLLME @  DSCPM I 16,395} 16,266 | 16,016 | -
I I{STANDARD COMDITIONS# (DSCH/HRY 1 (27,858)) (27,8360 {27,211}
i I I ! i |
l0a IACTUAL STACK GAS VOLLME ACFM I 18,3511 18,183 1 18,224 |
i |@ STACK CONDITIONS (w3/HR) | (31,178))  {30,842)1 (30,963} 1
+ 68 Deq.F, 29.% *Hg (20 Deg.C, 760 mm Hg! B-30




HMRONME AL

SOURCE EMISSION CALCULATIONS

REMETCO

INDIANAPOLIS; IN

BARGHOUSE 040 STACK

SYMBOL DESCRIPTION UNITS

) I ! { } |
FT¢ INET TIME OF TEST MINITES | B0 | 60 | 50 |
I [ i i } |
} ! | | } |
iDn ISAMPLING NOIILE DIAR, IN. i 0. 190 | 0.19% | 0.190 |
I ! (m) i {0.005) 1 (0. 003} | {0,005} 1
] } ! | I f
%1 FPERCENT ISOKINETIC 4 I 101.8 | 104.9 | 108.6 |
| I I i i !
| } I } ! t
INf |PARTICLLATE - PROBE, ] I 3.3 1 8.6 | L3}
| ICYCLDNE AND FILTER I I i }
I 1 ] | [ ]
It {PARTICULATE - TOTAL ng [ oo | [ |
I I I i | I
I i I | | i
1Can IPARTICULATE - PROBE, gr/DSCFe | 0.0047 10,0029 1  0.0039 |
1 ICYCLONE AMD FILTER {g/05CM | (0,0108})  (0,0067}1  {0,0089)1
| I ! ! | I
1Ca0 IPRRTICULATE - TOTAL gr/DSCFe | N | L N |
| | (g/D50M | N N | M
} l I i ] I
fEat PARTIC. PROBE, CYCLONE or/CF | 000421  0.0026 | 0.0034 |
} IAND FILTER @ STREX COND. (g/al) I (0,009}  (0,0060)1  {0.0078)1
t 1 | t I I
tCau IPARTICRATE - TOTAL @ gr/CF ] NA | | NG |
I I1STACK CONDITIONS {g/a3) | NA | NA NA |
} l I i } i
|Caw IPARTICULATE - PROBE, LBS/HR ] 0.66 | 0.41 i 0.54 |
| ICYCLONE AND FILTER {(Kg/HR) I (0, 3041 {0,191 (0,24}
} I | I | I
tCan IPRRTICILATE - TOTAL LBS/HR | N N4 N
} ! (Kg/HR) I NA i M NI

+ 58 Deg.F, 29.92 “Hg (20 Deg.C, 760 mm Hg)
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ANTIEICO

EMRONMETTAL

EguiRment
Pitot Tube #1

Pitot Tube #5

Probe Tip #1I-11

Dry Gas Meter #2
Stack Unit Orifice #2

Digital Temperature
Indicator #2

Dry Gas Meter #4
Stack Unit Orifice #4

Digital Temperature
Indicator #4

Carbon Monoxide Monitor

88-141

APPENDIX C

Calibration Data

Calibration Factor

Calibration Date

0.803

0.805

0.190

1,023

1,046

C-1

6/28/88
8/ 4/88
6/28/88
6/13/88

6/13/88

6/14/88
8/ 5/88

8/ 8/88:

8/ 5/88

10/ 4/88
10/12/88




PITOT TUBE CALIBRATION

Date: 5/9/?/&9 Time: //co
g Vd
Pitot No. / Po: 2256 Mg Pyl — "H,0
Ts:—L— F cpstd: 2 77
CALIBRATOR
Motor  fps  STANDARD Jm CAL. CAL.
Setting mark START  END AVERAGE , HIGH Y HIGH  FACTOR  LOW [OW _ FACTOR
39 20 | g0 194p | 0.3/6 0./ 12347 |88 Tlois |o38 088 ]
48 30 |p23 lp.22 | 4. 474 434 103582 |ages Vo34 | 4583 | 0.8.5 1
y
55 401036 |o.26 | hev 0.85 10.742 1081 V01085 | 0.742 1o 801
63 0 059 oo |07 0.93 lp. ¢4 o792 ANpdx 0,755 (0.7 /
70 60 079 [0.79 |2 BRR 1.2¢ |loags |0 883 /70 /555 |4 563 7
76 70 |/lco jco | l.vop 1.50 1 235 |p Ros 1 Se /1275 j6 503 {
! y
84 80 |ldo llgo | | Ip2 D18 11466 10797 Aoais [/96¢ 1477 1
100 90 |/6o [l6o | 1265  |odo |1S49 |04k y|0d0 |[S95 |o&ey 4
b2 1S 1n0<s [o<iin R nds 10959 | 1993 A 92 c9¢5 12 #=
55 1 go |0&s [s¢s| 758 |2z lnzes | pygz 4042 [p 957 |~ 93]
Average 08042 o/ vBod -

Summary of Results:

s
Normal high side calibration factor n.$o32
L322, 724275

variation

Normal low side calibration factor

c-2

Q Jar d /
variation -/p% 0507,

' /G/J)U(]/ ;/L‘r r

<= af(d ) :
Sign urt: of Calibrator




Date: g/{/g’é’

PITOT TUBE CALIBRATION

Time: €945 s 2

Pb: 29 4% "Hg

P

;= "H,0 -

Pitot No. S s 2
R o
Ts—2z2 F Cpd:_o99
CALIBRATOR
Motor fps STANDARD ‘ STANDARD CAL. CAL.
Settin mark START END AVERAGE | HIGH HIGH FACTOR LOW LOW FACTOR
39 0 1,0 || © 2/6 osc|oz87| o008 1 0,5 0387 | 2808 {
48 30 itz |2t ©-458 @ .3(|e-557| 0. f18 | o3/ |0 557 o. 25
55 40 o023 otz 0.574 | o s lorglo796 A o cw|e-7e7 o-8o44
63 50 | 0.52 53] ©-728 o2/ |adeo | ©-F00 | pop|0- 894 | 0.996 1
70 60 | @792 |o.go| ©.892 |) z2o0|/ed5] ©-89 1, 20|/-095 |o. Sc
76 0 /oo | /o0 oo | psolrzes| ©. 8984 ) cpllt22s | 0. 8K 1
84 80 |, 20|/ 20 S PHO Mo aols /| ©73F S5 pol| ) Hid | 0798
100 N | /go |/go| /265 |2 . do|r54F | 2-80F 4 5 4plr-54F | 08080
&3 se |osd |los¢ | o 735 ©. 52 [0.-Fo6 O-QO}/ o.¢f o Foo |o.80F 4
&35 S5O0 |o.s¥ |loss| O- 738 |p.g2 |0F6 | o507/ pg2|0Foc |07,
Average 0«805 0.867 P
Summary of Results:
-
Normal high side calibration factor o©.f0 5

variation -4, +.24%

Normal low side calibration factor o P07 7

variation -,.,29 +0992

C-3

2Signature of Calibrator

¥




MelL

NOZZLE CALIBRATION

Nozzle Set No. Z?

bate_ ,-CB-FP calibrator: /7o bert O!yun’

! 2 3 $ s 7 s
Reading 1 0189 O.ly0 0255 0257 0305 (336
Reading 2 0187 O14] H.255 prs3 o33 0337
Reading 3 0138 0.0 0253 0.252 0.3l 0.33%
reading 4 /86 0. 43 0.257 pHz5y L34 0337
Reading 5 0189 0J)42 0256 0.25% 0313 O 337
Reading 6 . /%8 O/40  0.257 0,253 0313 . 0337
Reading 7 o188 0139 pHzst 0.257 0.313 ©.336
Reading 8 290 0140 0.255 pzs2 0.3/ (0 339
Reading 9 0188 0139 725t Ozs! 0.3 ()33
Reading 10 013) 0143 0255 0243 N3Y 0.33)
werage 0,188 o0.t41 0256 0253 0.3/ o0.337

7 8 9 10 11
Reading 1 0.359 N.Y976 0.508 0506 (O.1%89
Reading 2 03,0 0H.Y427 o0.505 0503 p»,/9/
Reading 3 0300 0.7 ASo6 (0.50% .189
Reading 4 0397 042t pSo6 0507 /(89
Reading S O 3 S’q 0. L/Zé 0.3—0 / m:‘7’07 2. /?D
Reading 6 0357 o0.427 0508 0O.563 0./90
Reading 7 0z54 0417 p<Sos 0,507 n 19/
Reading 8 0360 0.426 0.505 0.508 p 19/
Reading 9 O340 0.H17 505 0.506 0, /9
Reading 10 0,399 pYHIL 0.50 0506 (.[%
Average 0359 0.926 0506 0.507 0.190

C-4

MULLINS ENVIRONMENTAL TEBTING CO,, INC.
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Dry Gas Meter Calibration

Dry Gas Meter Number 2

Date: /3 JJINE 1987
aH
("H0) “og
0.5 AT- YL /
1.0 L-ors !
1.5 f-o23
2.0 fo28
3.0 ‘o332 !
4.0 -029 Y
Average /0231 Variation: + © £ 8§
- _ /27
Calibrator: / ﬁ.‘z/z
Checked by:

C_D(i @ 2 liters/min, = /.ozz/

C-5 ‘ /
MULLINS ENVIRONMENTAL TESTING CO., INC.




METL

(

Meter Number: 2

DRY GAS METER CALIBRATION

Date: @/4’5 /gzg

Calibrator: %2 & Smjp{

Wet Test Meter V

. . _ std
Calibration Factor (CDG) * Dy Gas Meter V
m
std
Run No.: /éo. vz Py 29.¢¢ "Hg
Control Module Vacuum 5. o "Hg
WET TEST METER (No. 2. ) DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In QCut m

End /44?.{( Lioo 2cf

Start /4315 o.gog cf

73 °F -{. {0 "Hzo S?O_f_bCf ?L{ °F !‘/‘ °F e seo "Hzo
73 °F o [0"H,0 Besdaf 23 °F g3 °F o.go"HO

/3! Seozcf

Wet Test Meter Vm
std

Dry Gas Meter Vm
std

73 °F -ls0 "H,0 So30 cf g4 °F £4 °F © SO"H,0

el v
17.65 X < oz 2746 +13.6 x0997 = #Fc/ dscf
73 + 460 (Cp)
g %
29 46 + 13. /
17.65 x
So30 ( g¢ + 460 =4 P14 dscf

c_ = ¢ Bo! -

DG 4.% 4 oo

C-6 /
MULLINS ENYIRONMENTAL TESTING CO., INC.




DRY GAS METER CALIBRATION

Meter Number: il . Calibrator: ﬁ é i: ;“ :Z’

Date: &/ 3/@'

Wet Test Meter Vm

Calibration Factor (C std

DG) = Dry Gas Meter V
m
std

Run No.: /&’ / 0 Py: 27 45 ""Hg
Control Module Vacuum £.o "Hg

WET TEST METER (No._2 ) DRY GAS METER
Meter P Meter Temp. p
Time Reading Temp. m Reading In Out m

End ss0141 S.o00 cf 73 °F /58 "H0 376 3¢ & °F B4 °F 1000

2
Start /492 o.gm f 23 °F fgf "H0 37lzecef ¥ F Z3 °F foo "HO

34 sococt 73 °F 1 {SHLO g ggycef &S °F g4 °F /- 00 "H 0

Wet Test Meter V

L '
17.65 x $-oop 29 #5~ «+13.6 xa 997 =4 F5Usct

Bstd 73 + 460 (Ce)
7 4 (376
2745 + 13,
Dry Gas Meter V = 17.65 x g4
med 4987 gi‘ + 460 =g 777d.s/cf
- S+.852 -
"6 4777 | ro/e 4

c-7 /
¥ MULLING ENVIRONMENTAL TESTING CO., INC.




DRY GAS METER CALIBRATION
Meter Number: > Calibrator: ﬁ 4 S zL

Date: ﬁ//:;/gg

Wet Test Meter V

. . std
Calibration Factor (CDG) Dty Gas Meter V
m
std
Run No.: XK [ So Py 2 F s "Hg
Control Module Vacuum § o "Hg
WET TEST METER (No. z ) DRY GAS METER
Meter P Meter Temp. p
Time Reading Temp. m Reading In Out m

End 594 Joococf 73°F -/ % "H.0 28¢ 30¢f %O °F &% °F /.50"H,0
Start ,go¢  D.copcf 723 °F -/ Po "HO0 3Z4sicf o °F _L4 °F 2500

1S4 p.me ¢f 73 °F -)90"H0 9 g,9cf 8F °F £F °F 1.5 "H0

e /
Wet Test Meter V_ 17.65 x /0.0 < 2795 * 138 )y 0999 =949 dsct
€o

4g » 138
Dry Gas Meter V = 17.65 x 4. G/9 2 7 + .
Msed 7 &£C + 460 =9 47§ d‘;cf
- 7 696 -
‘6 = . v
°e 9«79 /023

c-8 - /
& MULLINS ENVIRONMENTAL TESTING CO., INC.




METL

c-9 J
- MULLINS ENVIRONMENTAL TESTING CO., INC.

DRY GAS METER CALIBRATION
Meter Number: 2 _ Calibrator: % 2 ﬁ g d’
Date:__ g//~ /28
Wet Test Meter V
. - _ std
Calibration Factor (CDG) > Dry Gas Meter V
m
std
Run No.: /& =5 o0 Py 27 <fY "Hg
) Control Module Vacuum 4. -~ ""Hg
WET TEST METER (No. 2 ) DRY GAS METER
Meter P Meter Temp. p
Time Reading Temp. m Reading In Out m
End /3632 9.996cf 73 °F -2.40"H,0 3F¢s7gcf F3 °F 25 °F 2.9 "H,0
Start /523 Oaop f 73 °F . 2.40 "M.0 28 70 cf L3 °F L4 °F 2.00 "H,0
/3.32 9.9% <t 73 °F-240"H0 G @77k 7/ °F LS F z.oo "H,0
T3 /
Wet Test Meter Vm = 17.65 x ?_??6 ZF. A4 s 13.6 X 0.999 =9¢77dscf
std 7?3 + 460 (Ce)
4.0
2
Dry Gas Meter Vm = 17.65 x 4. g77 744 + 13.5 4
std £8 + 460 =@ g/ Zdscf
C = ? e77 = L/
06 G. 12 /028 v




MET

DRY GAS METER CALIBRATION
Meter Number: -4 Calibrator: ;Q é 5 d
Date: éé;ﬁg
Wet Test Meter V
. : Mstd
Calibration Factor (CDG) = Dy Gas Meter V
std
Run No.: {é 2. 00 Py 29. 43 "Hg
Control Module Vacuum _(ﬁ 2 ""Hg
WET TEST METER (No. 2 ) DRY GAS METER
Meter p Meter Tenp. p
Time Reading Temp. m Reading in Qut m
End /5509 secascf 73 °F -3/0"H0 sozosscf P¢ °F L& °F 300 "HO
Start /s4g p-ooo ¢f 723 °F -3 (o"H,0  397200cf 9/ °F £S5 °F Zeco "H20
jo.9c /o.coscf T3 °F -3.0"H0 Zgdsct FE °F 26 °F Zoo "H)0
~-3./0 e
Wet Test Meter V = 17.65 x /o.coy 2743 +13.6 X ©999 =49.casdsct
std 73 + 460 (Cp)
J. 00
Dry Gas Meter V = 17.65 x 9 @44 2?43 +13.6 . v
m
std P+ 460 =7 3egdsct
- F-eS -
CDG 4. 368 /032 /
k C-10 /

MULLINS ENVIRONMENTAL TESTING CO., INC.




MET

(

Meter Number:

Date: J//_; /g

ra
&

DRY GAS METER CALIBRATION

Calibrator:%z é S ﬂ

Wet Test Meter Vm

. . std
Calibration Factor (CDG) Oy Gas Meter V
m
std
Run No.:__ s &/ 4on Pyt 29.43 "Hg
Control Module Vacuum S o ""Hg
WET TEST METER (Ne. 2 ) DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Qut m
End g0z 4 joceof 73 °F 3.9 M0 417 ga9cf 99 °F FC °F oo "H0

Start (563 ¢.cepct 23 °F -390 "H0 dozgopct ¢ F 25 F feo "0
?.4¢  so.ec0cf T3 °F -3.70"H0 F.&4%cf 7T °F & °F 4.co"H0
~3 A /
Wet Test Meter V = 17.65 x /o0 2743 + 13.6 x0997 = &4 (dscf
Tstd 73 + 460 (€
4eo
Dry Gas Meter V = 17.65 x g Qu4 2743 + 13.6 /
Tstd ' G, + 460 =9 373dscf
764
¢ : 7
DG C?- 375 JSo 7
Cc-11

-

MULLING ENVIRONMENTAL TESTING CO., INC.




MET

r

Z

Meter Number:

DRY GAS METER CALIBRATION

Calibrator: ;2 é g ,_ri{

Date: . /<G8

Calibration Factor (C

Run No.: fQ z é: Pb:

WET TEST METER

Wet Test Meter V
std
Dry Gas Meter Vm
std

DG)

27 4 Z ""Hg
Control Module Vacuum o <~ ""Hg

Meter

Time Readirlg

End L4z 5 ».ococf

Start /g/9 Come cf

27 zoeoocf

n

Wet Test Meter Vlu
std

Dry Gas Meter Vm
std

(No. /) DRY GAS METER
p Meter Temp. p
Temp. m Reading In Qut m
7¢ °F oz 0 4/94/,¢f g °F 8§ °F oo "H,0

J# °F ©.2C "H0 M7 f Gy °F HE °F ooo "H,0

74 °F -075"H0 z .ccocf 28 °F 7 °F 2,50 "H,0
17.65 X 2 woo 2742 + 13.6 X Loo? -=/94 s dsef
74 + 460 (Cf)
2.007 Apr
o-00
17.65 X 7 owe 2242 AR ER -
) + 460 =) 837 dscf
% X
C -
DG 029 /
/ 999 (-027
C-12 J
MULLINS ENVIRONMENTAL TESTING CO., INC.
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1L

DIGITAL TEMPERATURE INDICATOR NO. 2.

CALIBRATION DATA

Date: %6’/&’!

Media Time Mercury Thermometer (°F) DTI (°F)
Ice Bath O F ¥ 3 5 &
Ambient Air 02_3_3- 72 7 Z
Boiling Water o p3 < 2/ 2 =2/7
Oven O 44 /<7 rs 7
Oven 075 & s @ 26 o
Oven oL/ 0 3 43 348
Oven eg 30 S OO o3
Meter Adjusted? Yes No -

b C‘ 14 J
MULLINS ENVIRONMENTAL TESTING CO., INC.




Dry Gas Meter Calibration

Dry Gas Meter Number 4

Date: 5&!$ESI 1988

aH

("H30) “ng
0.5 l.o35 7
1.0 l. 042 *
L.5 lodz /
v
2.0 1.053
3.0 l.0So v
4.0 loSp 4
Average Lo4l, - Variation: + O %} (o
-~
- _los%
Calibrator: ,Zj_m(aﬂﬂ_
7~
" Checked by: I,( myL
e
b @ 2 liters/min. = .0l

C-15 /
MULLINS ENVIRONMENTAL TESTING CO., INC.




MeTL

DRY GAS METER CALIBRATION

Meter Number: 4‘ ' Calibrator:juz‘? @”}L
Date: SAg4u<T /78

Wet Test Meter Vm

. . _ std
Calibration Factor (CDG) ~ DBty Gas Meter V
m
std
Run No.:__( /@) o S0 Py : 27 42 "Hg
Control Module Vacuum iﬁ "Hg
WET TEST METER (No. Z ) DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Out m

End /pi2, 4 Sooacf q °F ~lootH0 3g9ct 71 °F 87 °F 0.Se 'H0

Start /QQ.Q_._ O DO ef 1) °F -loo "HZO_ 434009 cf 72 °F 80 °F 0-5p quo
- 7 4 Ve s -
p.al Seoact M CF —lod"H,0 4999 £ f6 °F 88 °F 0-50 1y 0

s -
Wet Test Meter V = 17.65 x S.00 2 2992 + 136 x 0.97¢ ={874dscf
Mstd 7+ 460 (Ce)
| [223
Dry Gas Meter Vm = 17.65 x 4?‘27 292 . 136 { ‘
std g - + 460 =% T0Rdsct
1.474
C = ~ = ~
DG 4.8 .o 3%

C-16 }
k MULLINS ENVIRONMENTAL TESTING CO., INC.




MeET

DRY GAS METER CALIBRATION
Meter Number: 4 N Calibrator:M
w
vate: 5 Aegucs 128
Wet Test Meter V
: . Pstd
Calibration Factor (CDG) Dry Gas Meter V
m
std
Run No.: [/, 2@ £ 0o Py pr A "Hg
Control Module Vacuum <, { “Hg
WET TEST METER (No. 2 ) DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Qut m
End /0258 So Sf U CF —[gg H0 494505 ce 1 F g, °F [0 "HO
Start /o/b _ O.ppn cf 1/ /"F -1.55 "H,0 43§35 cf (oi °F 7:; °F  /J-0s_"H,0
’ P - ’ s
78 Sere of 1 °p-1.5S "H,0 4995 "¢ U8t o5 fo  °F lw0e "H,0
241 T "
Wet Test Meter V_ = 17.65 x S-o0lo .42+ 13.8 ), 0997 =4R1S dscf
std T + 460 (Cp)
|-09
- J9.42 + 13.6 _
Dry Gas Meter V_ = 17.65 x 4175’
std G967 + 460 =94{77ascs
CDG = 4. 875 = l -~
4 417 092

c-17
- MULLINS ENVIRONMENTAL TESTING CO., INC.
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DRY GAS METER CALIBRATION
Meter Number: 4 Calibrator:M

Date: 35~ /4%0:1 [FEX

Wet Test Meter V

: . _ std
Calibration Factor (CDG) = Dty Gas Meter V
m
std
Run No.: / & / So Pb: J? 474 "Hg
Control Module Vacuum 5. & “"Hg
WET TEST METER (No. !2 ) DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In OQut m

End /o425 [o.ozo ¢f ( F ~20S"H0 454.78dct 1o °F gz °F (-$o ™0

Start /079 gpoop ©f U °F -208 "HO 445 0ve cf 97 °F 48 °F /56 "HO
y - 4 e , _ -
/45 [v-006 <f 1) °F -JoS "H20 9982 of led °g Fo °p }.So uH20

1]

Wet Test Meter V

-T.68 /
17.65 x 16.030 < 0792 13-") x0.999 =973qdsct

Pstd U + 460 (Ce)
, lSe
Dry Gas Meter V_ = 17.65 x 1982 2992 136 /
std 477 + 460 =9 34[ dscf
c = 1 139 ]
oG 9 34/ [.643

C-18 /
\ MULLINS ENVIRONMENTAL TESTING CO., INC.




METL

\
DRY GAS METER CALIBRATION
Meter Number: 4 Calibrator:‘éﬁ_@
Date: ¢ Augucr (988
Wet Test Meter V
. . std
Calibration Factor (CDG) DTy Gas Meter V
m
std
Run No.: /@ 2. Op Py 29. 42 "Hg
Control Module Vacuum $ o ""Hp
WET TEST METER (No. 2 ) DRY GAS METER
Meter p Meter Temp. P
Time Reading Temp. m Reading In Out m
End /05'?5 /0'008 cf 7( °R ‘3,50 HHZO 4‘5_{50 cf “1 °F 45 oF 2.00 "H20

Start /od7 g.p00 cf _U_°F .3, "H,0 455. 60 cf
v ” d /
128 )posg f U °F ~300H0 Gg4q cf

’O, OF ?2 °F 2.&"}{20

/ - e
(4 °F @4 °F .00 H0

_ v
* 13,6 N 0979 9704 gscs

3. 00"
Wet Test Meter V = 17.65 X Jo.008 3?"2 6
Msed T + 460 (Cp)
2442 1%
. + 13.6
Dry Gas Meter V = 17.65 x /
Mstd 1743 led” + 460) =7.2n5 dscf
C = ?—?()4 =
Cc-19 /

MULLINS ENVIRONMENTAL TESTING CO., INC.
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DRY GAS METER CALIBRATION
Meter Number: 4 . Calibrator:ﬂq/@
7
Date: & Au?us-r 198¢
Wet Test Meter V
. . Mstd
Calibration Factor (CDG) Dry Gas Meter V
m
std
Run No.: [ & 3oo Py 2? g2 "Hg
Control Module Vacuum Sq "Hg
WET TEST METER (No. 2 ) DRY GAS METER
Meter P Meter Temp. P
Time Reading Temp. m Reading In Qut m

End 137.2¢ /o ooo cf 2 °F -3¢ "H,0 486828cf U3 °F 95 °F 2o "H,0

Start {l/]  S.o0o of _U_°F 3.6 "H0 4, 958cf lio °F 94 °F e "H,0

v

e s J :
/0.2 /0-0:;0 cf 1] °F-3.¢ "H,0 9,905 ¢f 12 S 95 “°F 3-00"1120

Wet Test Meter V

~3 6o ’
17.65 x 10.o0g < 3742 hd 13'6> x 0.994 < D688 gsce

Ve

Pstd I + 460 (C,)
VRTINS -
Dry Gas Meter V = 17.65 x 9. 725 . + 13.6 )
ry Gas Meter Meeg X < 103 / e =1»3dscf
c . - 9651 _
o6 9. 933 l.oSo

C-20
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Meter Number:

DRY GAS METER CALIBRATION

Calibrator:__‘&p“[am_
7

Date:__ & [lgq_gs-; LT8R
Wet Test Meter V
. . mstd
Calibration Factor (CDG) Dty Gas Meter V
m
std
Run No.: ( @ 4.00 Pb; 9? 43_ "Hg
Control Module Vacuum S o "Hg
WET TEST METER (No. 2 ) DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Out m
End |zoo.5 (0005 cf oy °F _q.p5"H,0 Slo bfl c£ 114 °F 94 °F 4.oo "H,0
Start li52 .coo cf _ M °F-dog "H0 Se0, 777 cf [og °F 93 °F d.00"H,0
8s - p - - P -~
16.065 cf —’, °p -4-05"[']20 7_3{2 cf “2/9!: ?4 °F q,OO HH20
"4—05
Wet Test Meter V_ = 17.65 x [0.005 2942 + 338\, 5. ffcg L‘tsascf
std "7’ + 460
ﬂ-&)
Dry Gas Meter V= 17.65 X 4 gay 2¢.92 .+ 135 Y
std | 7+ 460 = 1S dscf
63
‘o6 = Leas "1 loso ¥
4. S
\_ c-21 /
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Meter Number: 41

DRY GAS METER CALIBRATION

Calibrator:

Date: 5,4(31, <7 /858

Calibra

Wet Test Meter V
std

tion Factor (Cpo) = Dry Gas Meter V_

std

Pb: ;f: o "'Hg

Run No.: {ﬂ ?_}///ﬂ

Control Module Vacum Ao ""Hg

WET TEST METER (No. | ) DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Out m

Endd3. ¢ L7717 cf
Start 4151 0000 cf

296 1977 <f

Wet Test Meter Vm
std

Dry Gas Meter Vm
std

73 °F - 030 "H,0 S/4 385cf 7C °F 4 °F osoo0 "H0
7232 °F -0.3,, "H,0 S1a.4% cf f¢ °F 82 °F Gop "H,0

v / /7
237 °F '6.39/"}{20 935 et 91 °r 88 “°p oweo "H,0

"0.35 <
17.65 x [.477 (—4%fe *13:6 )y le1?  24,93%dsct
13 + 460 (Cp)
29. 4 ?;6
17.65 -fo + 15 /
* 1935 o <+ 460) = | R2bdsct
c . __1.93% ] 7

C-22 /
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METL

DIGITAL TEMPERATURE INDICATOR NO. i

CALIBRATION DATA

Date: j'éqllg—r 198

Media Time Mercury Thermometer (°F) DTI (°F)
Ice Bath oo ﬁ F7
Ambient Air “233; 28 15
Boiling Water odo Mo 2id
Oven lioq 129 13
Oven {12) 2L8 7o
Oven is3 354 354
Oven 1703 408 —qo2
Meter Adjusted? Yes No /

gignat{rb’ of Calibrator

C-24 /
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Field Testing Data
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Impinger Box No. 2—-

Final Weight $9§.

Water Wei gﬁt Gain

Impinger 1 - $26 -

[mpinger 1 Initial Weight 2 -
Increase - AT Impinger 2 313
Final Weight 03 Impinger 3 925 < -
Impinger 2 Initial ueighé@
Increase 343 -~ Impinger 4 t.0o
vV =
Final Weight 7o 7o ¥ Impinger 5 (6.2 ~—
Impinger 3  Initial Neighm g S0, = -
Increase Aw.g Vw = Impinger 6 —
Final Weight _ 48 ¢ Total (44~ . v,
Impinger 4 Initial Weight s
Increase .o .~ Pb = 7473 IA\CO.‘, = 0.0 -
—
Final Neight £/ Vo = 22600 7 ¥, = _2d¢£
Impinger 5 Initial Weight - v, = _t44d < A0 3 p.o
Increase L Pm s LN ""2 = 79, —
Final Weight Avg 4P = [ $25— A a e
Impinger 6 Initial ‘Weight r— - s s
Increase Avgyop = /.27 « D, =oife ~
Cp = 0. Ho3 ~ Tt = 34
Filter # Final Weight . s "
Initial Weight Py = fo 2 7O 28CC 7 “Hg
T, =_$%2 SF St9 °R
Increase Ts - !4_/ 7 °F éo/ _ op
yd s 7
Moisture Content: W™= 240 My = 09260 MW, = 2£.832 v = 28.57 v
P
P + m .6
V., = 17.65V Y 13.6) = 17.65 x 27 teo M3l +13.6) = 2632 s
std Tn + 460 St + 460 /
$72672 7 scfm
/
Ve 20.0472 xV_=0.0472 x |44 = 5 86 st
gas ) w * —_—
Vw
A Moisture = —H23— x 100 = 2280 x 100 = D 46 - )
m w esp T O6EO
std gas
. z J—eol x ).229 . 7 : -
v, = 5123.8 x _0,%s3 v 3=y 4340 fpm ACFM: 2223 -
27.42% 5 ¢ol s o 2
sl ‘_1039 X ’ X = 7 % \EA: —

0.9760 * 2854 * 4340 x Bb x©./90)
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Impinger Box No. 3

Final Weight : Water Weight Gain Impinger 1-J¢. & -
Impinger 1  Initial Weight d.0 —
Increase -729.8 Impinger 2 3% >6.2
Final Weight _ 7524 Impinger 3 _$3 ~
Impinger 2 Initial Weight 7274 #FUR’
Increase 26 Impinger 4 O
Final Weight 6 e Impinger 5 < 3 ~
. C : g S0, = -
Iopinger 3  Initial Weight ¢; 0 2 . 2 S
Increase $3 V' = Impinger 6 -
Final Weight _ 9734 Total &5 = = v,
Impinger 4 Initial Weight iZii g
Increase Pb = pl A %('.202 Y -
Final Weight _§6 3.3 Va ® 25446 0, = 200
Impinger 5 Initial Weight 3571 v, = 6.S %0 = 00
Increase ; g P = 1dy® P %Nz = 9.0 ~
Final Weight Avg aP 2 /4% ‘/ A, 3 _ 48 d
Impinger 6 Initial Weight r‘ = - 1
Increase Avg M Dn ¢ (%o
C, = o 0853 T, =_3c v
T Initial Weight Py = Zte.8 HO 2854 "8
T, =_L8 -~ °F Sog °R
Increase T = )28 /°F 5@5 v °r

s
/ 7 -~ _~
Moisture Content: % = | 2/ My = _N.9B7F W = 28,88 wi = 2876

p
P+ 'm 1.4, . v
v. =17.65V (0 T3.8) =17.65 x J54hy [ 2931 « 126\ = 0Selg “see’
Dstd T, + 460 op * 360

g;l.ﬁ_L/scfn

/
v
v 20.0472 xV, =0.0472x (S =_ 033" st

gas
v /

w -

% Moisture = B x 100 = - "'3{’0 57 * 100 = Loy %
0l .

Bstd 'gas "

v

- -
v, * 5123.8 x D.903 _S%Z _«x /.18S ﬁggz fpm ACFM: 27;759

SCFM: 23 5¥
\p = 1039 x ZS-0(F x SE% = /pf. 9‘/ .
$EA:

0.9%79 * 2854x 4127 * 3¢ x(0.190)?
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lmpinger Box No._ 2

Final Weight é( o Nater Weight Gain Impinger 1 ~ J9.o -
Impinger 1 Initial Weight . ]
Increase "E‘i.o o Impinger 2 04.7 ~
Final Weight 2. Impinger 3 2 < —~
Impinger 2 Initial Weight %
Increase 24. e : Impinger 4 . o —
V = _~
Final Weight ézfz ¥ . Impinger 5 S.3
Izpinger 3 Initial Weight Git z 8§50 = -
Increase V' = Impinger 6 T
Final Weight ¢ 8 Total @ S o=V,
Impinger 4 Initial Weight Z éf
Increase v P, = _2f3y —~ %0, = 4. 4 =
= / =
Final Weight 84  S8i.8 Vo * 26382 ~ %02 204 ~
Impinger 5 Initial leight.-ﬁtéi_&uo v, * S o [l %o = oo —
Increase s Py L cga L W, s 722
Final Weight Avg &P = Ay = _567 -
Impinger 6 Initial Weight r- i / o g
Increase Avg op L‘-‘%" Dy 9.8 -
= 0 83 T, =__7¢
Filter # Final Weight = . P P
T  Initial Weight — Ps (-3 H,0 2g¢3 Hg
T, =_174 -~ °F $2¢ — R
Increase T, = /32 ¥ op {71/ °p

s
/ e P —
Moisture Content: ™= 20 My = .99 /0 MW, = m w = 2578

Py * ‘s L S0 .3
v s 17.65 V 136} = 17.65 x Z2(.$53 29.3/ + I3.6) = 268977 sfe
Bstd B\T <+ 460 + 460
® 4 0.7/5 l/scfn
"ugu =0.0472xV, =0.0472x _So = _p ;sto/ sfed
'
% Moisture = v 'ga; x 100 = —Q‘%‘i—?g x 100 = ‘) ,.iJ /* -
Bstd 'gas JS. 849
2 -~ ) e
v, = 5123.8 x 0. %23 z_;;—’?_mx [-/72 = 409% tpm acrM: 27,577
. ' iy P scw; 23256 Y
A = 1039 x 2.5.-8% X 2 :95' g 4 \E: _

0.99/0 % 2846 % 4098 * 3¢ x(0./90)>
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Impinger Box No. | 3

Final Weight

bo% 6

Nater Weight Gain

Impinger 1 -~/ L -

Impinger 1 Initial Weight '
Increase A 7 Impinger 2 _T 2 -~
Final Weight 24 Impinger 3 Z,' L/
Impinger 2 Initial Weight * _
Increase 30 / v Impinger 4 0. 5 3
Final Weight -? SO' - - Impinger S Z: 2 /
Impinger 3 Initial Weight . 8 s
Increase .2 - v, * Impinger 6
Final Weight Total _/o. & - v,
Impinger 4 Initial Weight 4 v -
Increase i Py = _03 %0, = _O. 5 -
Final Weight 0.1 Va = 48350 W0, = Z0.4
Impinger 5 Initial Weight _ vw /2. £— %0 »_0.2 ~
. Increase 7.9 yd Pa_[25L _ oW, - 79, )~
Final Weight Avg ap = 1266 A, = giéf e
Impinger 6 Initial Weight - . o
Increase AvgJa . 3 D, 480 —
C, = 4z / T, *_22 ¢
Filter # Final Weight o o 2349 o~ g
Initial Weight Ps —‘-L'L(Z L
Increase Tn " F sZe o -
Ts /4-_2 ° o2 R
/ v v
40isture Content: W = //07 My = 41?39? MN, = 28896 Wi = 28.78
P
P+ ‘= /. 25¢C 7~
/ = 17.65 V, > 136 = 17.65 x 4}5’ 2> 272.31 + 13.6 47,296  see’
®std T+ 460 ‘0 2% + %0 ./fm
Q.65 7 sc
v - = - , §/2 3
Woas * 0:0472 XV, = 0.0472 x [o, & 0 sft o
Vw o -
% Moisture = —E°5—— x 100 = ﬂ:g/ x100=_ [, 07 %
Bstd 'gas 47134 0512
» 02— x - 3 V/
I, = $123.8 x 9503 2254 /-11& 94/  fpm acru: 26, {2
* - /
S so: 2/ 292
g = 1039 x 47,29 x LpZ = /02.5 s \EA. il

9.9893 *29 47 * 294

x 77 x(2190)
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Impinger Box No. 2:

Final Weight 575 3

e

Nater Weight Gain Impinger 1 = 3.)

Impinger I  Initial Weight 3220
Increase _3 3 - Impinger 2 _ }. § -
Final Weight _ &6 7,0 Impinger 3 2.2 —
Impinger 2 Initial Weight
Increase i.‘] yd Impinger 4 p.o
V =
_ Final Weight _ (%4 3 g sow .. Impinger 5 7.7 «~
Impinger 3 Initial Weight é&z / 2 —_
Increase / Vw = Impinger 6 -
Final Weight 436. Total 8L — =V,
Impinger 4 Initial Weight ng_z.
Increase 0.0 e P, = _9974 4 30, = _pb -
Final Weight 924 Vp = Z 50920 W, = N4
Impinger S Initial Weight 2 % v, ® ?‘Q - , %0 = po —
Increase 7.7 pm - /L 303 N *Nz = 79, P
Final Weight Avg AP = L U3 - As = 4,9 —
Impinger 6 Initial Weight r_ -
Increase Avg yo L-M Py = alfe //
. ¥ Fi . cp = _at3 T, = M_
rriver Inicial Weight Py==lop s "HO_ 24,85 T ‘g
-
T,=_3 < °F 533 °R
Increase Ts - /4,2’ /oF 6024 - °p
yd e -~ e
Moisture Content: ™ = .a[ My 9 MW, = B2 MW= ZZIZ'
P —
P+ _'m S0, 130 %3 7
v - 17.65 V, P 15.6) = 17.65 x 9924 2934 + 13.6) = 49 45¢  see’
Pstd T, * 460 =+ 460 —
0. ﬁ] scfm
v - . g3
¥oas * 0.0472 x V_ = 0.0472 x _8¢ 0.406 sft
Y as 0. 9ol,
% Moisture = ;—&0— x 100 = _— x 100 = _;'__g_s
Boed  Ygas 4‘?4‘53 0400
/
7539
v, = 5123.8 x _0.%303 X /. /65 prm ACPM: Z ',_ﬁ?
28.55" 23'67- %
scrm: 22,787
Z— Ly
3] = 1039 x 4'?14'5& X é” 3 /22; % SEA: —r

0999 * 2855 X 4po0 * 72 x(2/7)
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Impinger Box No. /3

-
Final Weight sgs S Water Weight Gain Impinger 1 — Z,s
Impinger 1 Initial Weight <73 / '

Increase -3.9 Impinger 2 &, | ~
Final Weight é’zjﬁ / Impinger 3 - ull
Impinger 2 Initial Weight Zag. o -
Increase 4, ~— Impinger 4 g,
VvV =
Final Weight G55.% SOH .. Impinger S 9,2
Impinger 3  Initial Weight Z4=o §50 % _
Increase -7 7 v, ® Impinger 6 -
—
Final Weight <96, Total Jo. 3 =v
Impinger 4 Initial Weight o P /
Increase 0.0 / Py = 2% 29 o, =_¥U.3
= -~ a
Final Weight 5329 Vp = $2.7253 7 0, M
Impinger 5  Initial Weight F40-7 yd v, = /2 2 %0 = N, 2 e
Increase 9,1 Pm = /. 43’8 7~ %NZ - 77‘) -
Final Neighth Avg aP = /. 438 “; Ay = 763 al
Impinger 6 Initial Weight ’—‘ - _ —~
Increase AvgaP = /)96 " D = _udfe
i lcer & . Co= 043 T, =72 <
ilter Final Weight 2 ' o
Initial Weight Ps 728 //’ Hy0 2 55 'Hg
T,=__ 68 " °F <s28 — °R
Increase - o — °
TS/ ! 3) F/ 52/ R
/ /
doisture Content: W= _2.9¢ M, =0 .94 W, =28 872 wi = CX77
76 My d " &2 75 ===
P
P, » o /IH
i, =17.6sv | ° T3} -17.65x 5,743 (_29.34 4 AR 47,7§7jt3
std T_+ 460 + 460
m eb p 424
scfm
///
MWigs = 00472 xV 200472 x /0.3 = 0.48C " sge’

v -
¢ Moisture = 3 w?ﬁ x 100 = 0‘*4‘?&6 x100= .76 %
fstd - ¥gas 4’9- 757 ¢ ’ff

v
o =5123.8 x _0.4p3 571 x 1.)26 = 4474 fpm ACPM: 22;025 -

26.4¢ 2877 m: 23,502 =
SCFM:
1039 x 99,957 x f?/ a [20.0/% ) /—
09704 * 2555 x4174 * 7z x2s20) =

il =
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[mpinger Box No. ?

Final Weight / Nater Weight Gain Impinger 1 - D 2 ~
Impinger 1  Initial Weight s
Increase - JAa v Impinger 2 4.5
) _ —
Final Weight 740 2 Impinger 3 Ao
Impinger 2 Initial Neightz‘?q?_&_ a
Increase s Lo Impinger 4 ().} ~—
Vv = ‘
Final Weight v - Impinger 5 2. ¥ e
Impinger 3  Initial ueight—% §50; = -3 |
Increase 20 -~ v, = %+~ Impinger 6 B -
-~
Final Weight <4732, Total 43 ka =V,
Impinger 4 Initial Weight
Increase 6-( Pb = 29.09 v/ ,‘COZ a A4 -~
Final Weight , vm = 8.9 *02 = 9.0
Impinger 5 Initial Weight Z- / Vw = H.?‘-/ %CO0 = oo .
Increase 2B . = - v
Pp2 0215 < = 3N, 4.S
Final Weight . Avg &P = | 097 — As 2 Y43 7
Impinger 6 Initial Weight ,'—' - P - o
Increase AvgNaP = | 53¢ 7 D o.lio
Final Weigh Cp = 2D.des T, =_30 7
Filter # inal Weight o P "
Initial Weight ” Ps = luzd H,0 2915 o He
T = _53 7 °F S5in °R
Increase Ts = (49 / °f [ Cq 7 °R
o~ ap ~ / T
Moisture Content: W= [ .35 My = 2 7 3&5 MW, = 2. 48 MW = ?ﬁ'ﬁ‘{
Py + Pa 0.25 3
v, =17.65V 13.6) = 17.65 x 8.98) 2901 _+ 13.6) = § 454 7 sft
std 'I‘In + 460 g3 *+ 460 ~
6.2p3 scfm
v T 05527
Woas 0.0472 x V, = 0.0472 x jy s Q5= sft
' O -5 0=
. as o—SPlr -
% Moisture = ;—— 850 x 100 = = x100= (35 %
n w 8.494 T 457
std gas 0-§5 -
e 2 -
vV, = 5123.8 x p,ggs __SLx " (034 <« 2% fm ACEM: (S /B
225" 2%. 133
2 sceM: 47
1039 x X - ’ /
sl = =__ s . 2/
x x x x( )2 *EA. //(.- ’9
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[mpinger Box No. =

Final Weight ' Water Weight Gain
Impinger 1 fnitial Weight

Increase -3 () -

Final Weight 2
Impinger 2 Initial Weight _

Increase S/ ¢

' 4.7

Final Weight £ Yw 3
Impinger 3  Initial neighﬂfg,'_‘i/ §S0; =02

Increase - 4_0,9 : Vw = G}.q/

Final Weight
Impinger 4 Initial Weight Ma//
0.3

Increase

Impinger 1 -?. -

. lmpinger 2 _ & / Q/

Impinger 3 —-ﬁéﬂ, 2 -~
Impinger 4 __Q_i_/
Impinger S 2 . é 4

Impinger 6

re
Total 2. 2 = Vw

= / =
Final Weight Vo = 81749 — 10, 1.4
Impinger 5 Initial Weight /Za’ _ v, ® 9.4 $%C0 = 0.0

Increase 2l Pm = 0.2% P *Nz s “Bo -
Impinger 6 I;ri:ril:ia;‘e;gil;ht Avg P = ‘L"Lz'&— - AS 2430 ;
Increase avg 2P = LoeZ~ D, = pldo
Cp = o T, = 2
Filter # Final Weight _ o - "
Initial Weight Pg = 21085 el HZO 2218 He
Tp=_08& ~ °F _ 428~ °R
Increase T.s = |45 ~ °F LsS °R
4.94 0. 506 -~ o
Moisture Content: M = 5707 My = o243 ] wn, = 29. 27172 wi = 2546 %
P
P 0.272
v = 17.65V, b 155) = 17.65 x B 77 [ 5905 + 138\ = g.6rs s
std 'l‘lll + 460 L8 + 460 Lus /s.cfm
v A - 3
w__ =20.0472 xV_=0.0472 x -3 = 2, sft
gas w s
Vy o Y 9y )
% Moisture = 7 £ x 100 = ﬂ'j; 2.?3 x 100 = 5783 &
Doy ¥gas §/§?3 "/"J‘/
0 ~ - v
_65S e
; =5123.8x O.%0S X 5 Zgéi fpm ACFM: é e
s 2945 28.6% uqoZ, v
SCFM:
i = 1039 x X o —_ ' / ’7
x x x x( )2 AEA S22 /-
1.1$ o
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Impinger Box No. >

Final Weight f%% { Water Weight Gain Impinger 1 — 2.8 —
Impinger 1 Initial Weight
Increase _ 2.8 — Impinger 2 7.0 —
Final Weight 7</4 Impinger 3 2,5 -
Impinger 2 Initial Weight 2222
Increase 3,0 e S Impinger 4 _ OJ. ff ~
’ V. =)o
Final Weight _£md o g o a.o0.| tmpinger 5 _ .6~
Impinger 3 Initial Weight 4‘532 2 —_—
Increase 1.7 - v, = 0.1=  tmpinger 6 _ <
) -
Final Weight 4 s . Total /0.2 = Vw
Impinger 4 Initial Weight
Increase 0.4 yd P = 292.09 — %0, = 75 <
: = = g
Final Weight 757 Vo= _£.287 7 %0, = _lid
Impinger 5 1Initial Weight jZZ% - v, © )0} %0 = pno ;
Increase /,8 P = 5290 e "Nz _—
Final Weight Avg aP = /, v A, s 2435
Impinger 6 Initial Weight Avgm= v D - s ./90
Increase LS 7¥ n z
. , G = o B0s T, =_ 30«
Filter # [amal Neight P, =70.8§2"H0 __29/S .~ "Hg
nitial Weight s —. 2 p—— R
T, = F °
Increase Tm _ ZZZ/°F A — °R
— s = o
g‘ﬁ -~ 27 e -
Moisture Content: ™M= $S.2 My = 7472 MW, = 2?;/7(: M= 25.59
P ) 0.2
P, + m
v, =17.65v | ° T38| =17.65x £9¢7 (2209 + T38| = £ 63/ Teee®
Bstd T+ 460 + 460 —
o 75 0. 288" scfm
! 13 3
Vo =20.0472xV_ =0.0472x /0.& = O 487 st
gas w 7 >y 3/
V
W
isture = gas x 100 = 0 441 x 100 = 423 %
% Mois 7 T 4.07) - 7
Bsed "gas ’ 9. ﬁ
v
Vv =5123.8 x_0.505 \}—(ﬂéﬁ— X /o577 = SEB0 fm ACPM: _(4 5 472
s I scrw. _£8 55 ~
: /
1039 x x . — .
% = - .
X x x x( )2 YEA: l‘t"?é.)
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Impinger Box No. /_3
& 34 6

-
Final Weight Water Weight Gain Impinger 1 4 Z,f
Impinger 1 Initial Weight
Increase 7 Impinger 2 j$7.2 7
; -
Final Weight Impinger 3-159 2
Impinger 2 Initial We1ght_5 P
Increase 51, 1 -~ Impinger 4 13
V =
Final Weight ¢34 v Impinger S S.o —
. g SO = -
Impinger 3 Initial Weight Zéié 2
Increase ~155.1 v, = Impinger 6 -
/
Final Weight %b Total St~ = v,
Impinger 4 Initial Weight s
Increase L3 _— Py = A% 24 %0, = _ 29 -~
= = -~
Final Weight %02, Vp = 2578~ %0, o
tmpinger 5 Initial Weight 3774 V= _ SL4 —" %0 = _po .~
Increase o P = j.D/ﬁ 7 "Nz = 70 -
Final Weight Avg &P = [!%08 yd AS = 243, .~
Impinger 6 Initial Weight r— = 4 e -
Increase AVENAP = oo Dy 0.150
Cp = 0308 e T, = bo v
Filter # Final Weight s - "
Initial Weight Py 'o — H0 )7 9s Hg
T, = _120 °F $30 °R
Increase/____________ T, - 294 g Lan o °p
g -~
7,00 0.9>¢ ~ e
Moisture Content: W™=y My = MW, = 29.224 MW = 2243
P
P. + 'm 32.5%4 /-afz
Vg = 17.65 V_ > 138) = 17.65 x 29,24 2731 + 13.6 3/ ‘ié’g‘/sft
std 'I‘m + 460 52 + 460 /cfn
wa- 0‘—6—
v 20 / 3
¥oas 0.0472 x V, = 0.0472 x Sld = 24% sft
Vw ¢ 5'4//
% Moisture = ;——E25 — x 100 = - 243 5 204 %
m w 2{.986" <.
std gas Al
7 ~
0.9A9 $ 32
v. = 5123.8 x .89 \J—é‘:{L X dove = 373F fpm ACFM: ﬁ_zm%_
s Z343% 2945 S
- [52 5 SCPM: 444 6o
_ 1039 x 78 x 3 =
I Q _&l_f_" sEA: [{20.0 -~

2, ?—r(" x27.495 x Lo X 373' x(N?o)
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Impinger Box

No

A

Final Weight _/s5 4 Water Weight Gain Impinger 1 _)7.9 -
Impinger 1  Initial Weight £ 1
Increase 219 < Impinger 2 _4.5
Final Weight Qo Impinger 3 Jjo4
Impinger 2 Initial Weight Sé{g -
Increase .87 v - ¢ Impinger 4 _ p /
Final Weight 2183 sow - Impinger 5 .9
Impinger 3  Initial Weight 7, _ g Uy = -
Increase ;g.i d Vw 2 Impinger 6 -
Final Weight X Total 4937 =v
Impinger 4 Initial Weight s
Increase L Py = _2242 Co, = 23 -
Final Ne:.ght vm = 33433 ¥ %02 = 1S 7
Impinger S5 Initial Weight v = 4973 il 0 = 0o
Increase e v W
é Py = _L 070 W, =782 7
! Final Weighth Avg 4P = I 8y 9 / AS = 7430 -
mpinger 6 Initial Weight - - o
Increase Avg JA _Lpsi/ D, 4l c/
C.= 485 .~ T, = _6¢
Filter # Final Weight N 4 _ ¢ ' - "
Initial Weight APy = 0.44 7 H,0 )74; He
Increase Tm T4 <34 )
T, = _229 °F (K] "R
. , d
Moisture Content: W= i My = () 2 de 22 Z & MW = 23 i[
P
P, + m tu2G «
v, =17.65V_ | ° T5.8)=17.65 x 33p3 [ D943 +13.8) = 339777 see®
std T_ + 460 + 460 -~
2 7¢ 0.$4% scfm
Vugas =0.0472 x V, = 0.0472 x 493 = _2.327  sfe>
\/ ,///
w -
$ Moisture = 838, 100 = 2327 x100= (<9 %
Yo * 32.779 * 2.37
std gas .
e -
v, =5123.8 x 0. 40S \L;éf—j@ * /005 3759 fpm acem: (343C 7
] & 2
/ ~ sce: 44919
\1 = 1039 x 32 779 x 8? 5 = 5.3 & SEA: 144?44/
534 *2945% 3255 % Loxite) -

D-29




s
MI - - uz "t QMWN. v oe1S eaay
_lmu!il w_www__ X ute 3 -numl Butpeoy x019n T N s 537 fo s o 2 _S. "4 aanssaxg xoeas
A —_—— -
S8y A4 Ty ~5¢C %4 cu ) 1 asay Jo auyy
- J03de UOTIRIQTI®E u
PIye X T2% mﬁ% mmm.mam = A || ur 277 "q rerq dig sqoad w7 A peadsiion aeaen
/-1 *oN drl eqoad 3, mmv,NN nn_ ‘SsaId ‘oxeg o313 TeLTs Ua pP2123110) Sumyop
—  *ON Ia3lsumoaeg S "ON aqn] 101714 SV &u I01284 UOTIBIQITR) aqnl 303Tg
Ty
= — — - _ = = - = - | IR NESS YALIIAE)
Fc] St L3 ICE5te <ee R apq I R S XRLIN
i si a7 79¢C b <l oL s €/ S€E al’l - o ¢
)] St 17 19T °5¢ T¢e ST ST 5e ) - ARSI SELN
A L TA %9 sI{C| $5¢C 7L 579 a2 o2 1 ST 1§ e2S| gssi v
) 2/ %[ b7 L¢ ¢ 5T tc€ 4 5 A €LV e L7 spSIl S5
Z¥V3 07 S TL 29 $9C seC| et °5 VAL gy /L0 bz siS|  8hsSi TV
- - — — - - — — ~ — +PC5/S Lesi 977
- Tl £9 /9C a5¢C %l o K] ag0 TL0 1g-21S ool
el A L9 75¢ 25C LCE A = 1) 211 cf 06 605 LiS] 2
MP 59 <7 »SC 0L acl @ 5Ci >0 oz’ 0 LS Tggll &
< 7. 5.2 ¥se 2SC *CC ST L | Al 21 pp el L€57
59 L7 LS > $SC e 5 or] nZ] Si{ <]7T65| YXeS/| S
s7 (9 A [ EX4 L?C L€ g ada | XY SEY 09855 List 1%/
Sy IewaYy 39130 19T1u] d, d, de d, adneq 1en32y | pal1tTsaq Z. . ‘
1 +dwa *duag, *dwo ~duay | 34 "uJ 7 o»uu~M« mwmoumwmz xMHMw red
° imnoe O*H -ut ’
*dual seq £iq IuaNTIIg Han0 2q04d | AIEIS QE:Q> Hv 9913110
w
L *L %4 Sd v
wyd> 699¢@ = 84, 9% p AeaT [BUTY C "on xog 1910W & oN xog ordueg
H Fi
wjd OO0 = Y, TL/§ NeoT 1BTITUT _ towty 93ang sPIW A7 x01e19d0
3JU219J91 01 s 0/ — 103284 ) — 103 e8Ing ags/ L2V £} 93eq
,S  yadusq aqoxg T VIS ITITRY uotieso

S § INISTON PIUMSSy

/7 4, rdwsy jusrquy

LEATYE B BRI NN JZﬂh)ln 1—<r|..|||ZOMI...J— m7..ull.ﬂx

*autod 315893 YoSea JO 1IBIS

9yl 3e pIoJdx pue peay

o/

TON uny

(=4 2] Vh‘.ﬁ\-\v sweN qor

viva a1ard

e

167 A8

‘ON qop

D-30




-

Impinger Box No. >

Final Weight c i 3 Water Weight Gain Impinger 1 Qﬁ[ S -
Impinger 1 Initial Weight £5 94

Increase M5 - Impinger 2 jj —
Final Weight / 2 5/ Impinger 3 _4.7]
Impinger 2  Initial Weight J2 ?
Increase 49 ~ Impinger 4 44 -~
YV =
Final Weight sow . Impinger 5 _§ & =
Impinger 3 Initial Weight 7 & Y9, —_—
Increase 9,17 7~ v, ® Impinger 6 :
Final Weight Total 4.7 =V,
Impinger 4 Initial Weight s
Increase 0.4 P, = 2743 %0, = 2.5
Final Weight oo, vm = 3572 "°2 =149 /
Impinger 5 Initial Weight 75&Z - v, = G, 7 ~ €0 = O0.c -
Increase ST b e 12600007 Wy, = 1d o
Final Weight Avg &P = [T v As = 2435 —
Impinger 6 Initial Weight ’— - v s o L
Increase ' AvgVeP = | pol ¥ D 9o
¢, =2 dos v~ T, =_bo<
Filter # Final Weight 4, o "
T Initial Weight Py = 20,92 VM0 D9 S0 o Hg
T,=_7%3 J °F _$33 °R
Increase T = 926 v op Las e °r

— v ~
Moisture Content: W™ = (..u‘b/Md = 59378 MW, = 27 |76 MW = S 5

P Lowk

P, + -] f.ﬂ
Vo ] = 17.65 V Tb ;1'2‘63 = 17.65 x 33.722 [ 29.43 + 1206 3)&%—
t + +
: » 73 4. gi [ /scfn
"wgas = 0.0472 x V,_ = 0.0472 x 447 = Q.Ho/ sftd
Vv / |
% Moisture = 3 g% __ x 100 = —d-Lle x100 = (02 % -
Pstd "gas 32'71?9 elle
>
v
~
v, =5123.8 x { do¢ ‘@% X Jool = 3227 fpm ACFM: [, 298 7
. [ .
t ’ / sCPM: < hR( S
1039 x 32.?% x (485 . \ %
s = oy lod 8 sEA: J4TL 3
b398 <M X 3727 % o XU | '
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_Z

Impinger Box No

Final Weight S.2_ Water Weight Gain Impinger 1 -'—/ 3
Impinger 1 Initial Weight S
Increase —1.3 - Impinger 2 _ /[, i/
Final Weight &6, Impinger 3 ﬂ:
Impinger 2 Initial Weight
Increase ). s Impinger 4 < , [ -~
Vv =
Final Weight 7,7 Sow . - Impinger S
Impinger 3 Initial Weight Zg EY
Increase 0.5~ vV, * Impinger 6 -
. —
Final Weight K 25.3 Total, S. 7" =V,
Impinger 4 Initial Weight &2 v’
Increase ;J/ e Pb a '29 6o scoz = Q, 3 -~
Final Weight vm = 3*’5‘5 %02 =_[3.7 —
Impinger S Initial Weight v, *® < 7 $C0 = 0.0 ~
Increase P = /. lbz—-/ *"z = §0.0 ~
Final Weight Avg ap = D S Z// A, = Jo6E
Impinger 6 Initial Weight Av J— : _ P
g2 = 0 72T D =_g.(2¢
Increase Cp . g)rfOS — Tn . ‘o —
Filter # Final Weight _ . - ~ o
Initial Weight Ps = +0 ZS/'HZO 7—'?’62' OHg
T, *_6& _°F sz — R
Increase T = 973 7 op SS3 g °R
e ~ - ~
Moisture Content: W™ = [2, Z M =Q 3223 de = ZZ & 36 MW = 2575
Py + 8 3
v s 17.65 V 13.6) = 17.65 x 34 4¢9 2‘760+ 13 6 = _T9.675 st
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Impinger Box No.

—

.

Z7g LIfT
v, =5123.8 x OMpS %_;

e

Final Weight é"z Water Weight Gain Impinger 1 -/, Z -~
lmpinger 1 Initial Weight
Increase - /. 7~ Impinger 2 9 .2 -
Final Weight (42¢ Impinger 3 _/ 2
Impinger 2 Initial Weight _—
Increase 2.9 ~ v Impinger 4 _ 7 7
Final Weight 2.0 SOw .. Impinger 5
Impinger 3 Initial Weight g 5% -_—
Increase 1.\ 7~ v, = Impinger 6 -
Final Weight s Total pf—" =V,
Impinger 4 Initial Weight
Increase 7 v Py = 2.5/ ;//, ¥, = _p.3 ~
Final Weight v, = _44.85% %0, = 207 7
Impinger 5 Initial Weight v, = %O = _po ~
Increase P = | 4 )W‘S/ W, = Mp
m o 2 «
' Final Weight Avg aP = f447 ~ A, = (42
Impinger 6 i:::::;ewexght Avg [—AP - L:Lf77'z./ Dn = ¥
i ¢, = 0.405 Yt e
Filter # ina eight _ “ "
Initial Weight Ps =tu fS 5:{20 5255/-/ ng
T = (( F [ R
m
Increase T = 18 e op <78 °R
s
7
~ . o
Moisture Content: W™= o ~ My = jbe MW, = )3;&7‘ MW = )ﬂ 7
-
Py * Po 2 / S ///;
= 17.65 V 13.6) = 17.65 x 4«]‘ gs¥ [ 29/ + 13.6) = 44.042 sft
Bstd T+ 460 / - + 460 %
m bl 0-)5/ scfm
,/’
gas = 0:0472 x V, = 0.0472 x [6( = £.977 7 see®
Y , v
W .477
% Moisture = 82 x 100 = &:14*76 7 X 100 = ,-Qi 3
std ¥gas 4§ -4

= 46:22 fpu ACFM: /3/53//
_1039x 4454z x S/ - {Af:ég/s icz: —_—

19475

X74865 X922 * fo x(4/¢0)°

D-45
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Impinger Box No. /3

Final Weight 22 73 N, Water Weight Gain

Impinger 1 -!,o -~

[mpinger 1 Initial Weight :gz '7 P
Increase ~ Impinger 2 3, %
- Final Weight éd(), ' Impinger 3 ) .o d
Impinger 2  Initial Weight , —
Increase 3.9 - Impinger 4 B .o
YV =
Final Weight 152, 3 " Impinger S
S0, = -
Impinger 3 Initial Weight J & 5%
Increase I Vw = Impinger 6 -
Final Weight zééjo Totar _ L9 7 =V,
Impinger 4 Initial Weight -
Increase 5. o Py = 196/ - %Co, = &4
= = /
Final Weight Vo = 430t S %0, A0l
[mpinger 5 Initial Weight Vw = W& o %CO0 = 6-0
I
ncrease . Pm = ll 8 2o _/ )N = 7? e, /
Final Weight Avg ap = L4L | 433 A, =_L42
Impinger 6 Initial Weight {— - _
Increase Avg _L.L‘l‘_ Dn = _ (92
i ) ] ) Co = Luses T, =_ o
ilter inal Weight = 1n " "
Initial Weight Py = 1z.4/ — "0 39 S / Hg
T = 53637 °F 53 Six"
I o /
ncrease Ts = ;78 F S A °R
y 7 6/ /
Moisture Content: M = /2 ﬂ' M 2 Zgzi MN gi MW = 2
P, + 'a 132 034"
v = 17.65 V b 3% 6 = 17.65 x43 L7 266/ + 13.6 4454’7}?.
®std T_ + 460 L+ 460
m ég 0 242 scfm
o
Ve 2 0.0472 x V. = 0.0472 x I.4 = p &6 sft3
gas W -
Y bSee
% Moisture = 3 §as x 100 = ' x 100 = /, %
m ¢ VH 4 +015L1
std gas 4 ,%?4
-
v, = 5123.8 x Q% ; {19/ = 458 fpm acem: [g229
2478 2?5- .
54_7 &50’8 : d SCPM: [[, 0/ 8 A
. 1039 x 44, x -
31 = - (54 o sEA:  —

5%7( x)¢;4 dedy x 6O x(0Mo )°
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EMRONMETTAL

88-141

APPENDIX E

Analytical Data

E-1




S'O2 EMISSION DATA
Job Number 7. yy Location T vigaamflisc =m.
Job Name_ ) omeicy Unit Tested =/ fric Hre Eiwrrics
Run Number ) A 2
N - .
| R - normality of Ba(Cl0,}, f 00,54 50035 AL
ML, - ml in impinger #2
I pine 340 327 290
ML. - c . 4
; 1 ml in impinger #3 3485 255 340
ML, -ml in aliquot #2 [ f /
l ML, -ml in aliquot #3 15 10 10
r). 40 035 050
[ MLB-ml of Ba(C104)2 to titrate #2 n4s 0.35 0.50
040 0.35 0_S¢
-
! Average MLy - ml of Ba(Cl0,4}, o427 | o3s o050 =
0.40 0.25 .15
] MLB-ml of Ba(C104)2 to titrate #3 ~” D) 0.20 N ao
0 3as Q.35 Q. =0
l Average ML, - ml of Ba(Cl0,), 022 2 oz < lois ~
MLBB—ml of Ba(ClO“)2 to titrate blank 554 O g
| T -average gas meter temp., °F N 7Y 14
volume of dry gas sampled
. Vm' @ meter conditions, ft. 234,90 Qf,w(‘, 26552
’ Py - barometric pressure,.''Hg Abs. 24.3) o) 4-3/ 29.3 1
_ stack gas volume dry @
| & ~ standard conditions, *SCFM 23 9| | 23586 | 23,40
=
- in impi #
CI SO2 in impinger #2, mgs 399 34 4a.2
- in impi #
l C; - S0, in impinger #3, mgs |9 (6 e
| Cp- total S0, in impingers, mgs e /32.'7 v lu3 g "
| ppm S0, 20| 74 | ».<
C - 1 i - -
S0, - emission rate of SO,, 1bs/day 1‘5-'1‘ ay, } 125.0
c C s
S0, - o te of SO,, lbs/h -
, - emission rate o 2 /hr 49 U.0Y 5,3/
(;S - emission rate of S, 1lbs/day
* 29.92 "Hg, 68°F (760 mm Hg, 20°C) 0.7513 x Cp x (T + 460)
- m
MLI X {MLB - MLBB) x N x 32 ppm 802 = T
C, = m b
I ML
A C -6
50, = ppm SO, x Q5 X 239.2 x 10
C =C #2 + C #3
T 71 I c
E-2 C_ = 59




318
é )

SULFUR TRIOXIDE EMISSION DATA

Job Number £5 /47 / Location Imd/ﬂmafao/rfr L
Job Name /)ueme tcp Unit Tested £ jectric Are. FUrigic e
Run Number ! 2 3
Date Wo/u/es | /88 [ io/11/38
Time et 1IS27 | s34
N - normality of B:;l(ClOL‘)2 0.00%Y | o008 |p.c0dq
ML, - ml in impinger | 90 225 22 <
ML, - ml in aliquot 1o O |G- O [O-O
0 40 0.50 00
MLB - ml of Ba(C104)2 to titrate A S e o g €O

o 3% 0-50 C. 45

Average MLp - ml of Ba(Cl04), to titrate| o 377 eso_ | .48 7

MLge - ml of Ba(Cl0,), to titrate blank | 4.5 c-O05 o5
T - average gas meter temp., °F

v - volume of dry gas samplgd

m @ meter conditions, ft.

Pb - barometric pressure, "Hg Abs.

Q - stack gas volume dry @
s standard conditions, *SCFM

e s e
CI - SO3 in impinger, mgs 2.9 40 | 40 ~—
Dpm SO3
CSO3 - emission rate of 503, 1bs/day
Cs - emission rate of S, lbs/day
[ ° -]
* 29,92 "Hg, 68°F (760 mm Hg, 20°C) 0.6021 x C, x (Tm + 460)
ppm 503 = Vv P
ML; x (MLg - ML) X N x 40 c m b 6
C; = ML, S0, = ppm SO; x Q. x 299.1 x 10
CSO
Co = —>
S 2.5

E-3 /
L MULLINS ENVIRONMENTAL TESTING CO., INC.




METCO Environmental

Particulate Analysis Summary

Date Analysis Completed 10/23/6%

Job Number »5_;4/
Job Name _ Tuomatco Unit Tested £ /= tr.C #Mre Eurtace DT
Location Tr.Ad,qwn 200/15 LA
S / /
Run No. H = 2]
Particulate on Filter (mg) A6 O b o5
Particulate in Front Wash (mg)* 4,8 Y. 6 5.9
MF (mg) 7.4 5.4 o 4
Particulate in Impinger #1 (mg)** — — —_—
MT (mg) ~ 7.4 5 4 6.4

‘® lLess Acetone Residue

** Less Ammonium Sulfate

E-4

Gﬁﬁ ¥ /]-’C_T/L[ 77

" Analyst




Job Number gg-4!

Mullins Environmental Testing Co.,

Inc.

Particulate Analysis EPA Method §

Stack Filters

Location

Iwrﬂaﬂdpolf s L.

/

Job Name e metep Unit Tested Flectr 0 Bpe Fuwace Juvct
Desiccator Time In ltoeo  10-71 lezs t0-I0
Desiccator Time Out (¢3¢ 1010 | (450 4a-1)
Run No. _ ¢ Filter No. f-35
Filter § Particulate
+ Tare Weight (g) 2.388% 23861
Tare Weight (g) 17335 17337 v
Filter § Particulate (g) | p52¢, 0.,.524
Filter § Particulate Average (g) 5,523
Initial Filter Weight (g) Q.ev99
Total Particulate (mg) /
Run No. g Filter No. £F-43
Filter & Particulate
+ Tare Weight {(g) 2. 356 2.35453 P
Tare Weight (g) /1733% L7335 \/
Filter & Particulate (g) byoo2 0. 0212
Filter § Particulate Average (8) J,c2a0
Initial Filter Weight (8} oeoid
Total Particulate (mg)
Run No. {a Filter No. [ -0
Filter & Particulate
+ Tare Weight (g) 2368 23615
Tare Weight (g) (1340 r733¢ |/
Filter & Particulate (8) |y (,77¢ 0,25 |
Filter § Particulate Average (g) o.p250¢

E-5

Initial Filter Weight (g) _o.s2 75

Total Particulate (mg}) [ 55 | /

é Analyst




Job Number 5% -/4/

Mullins Environmental Testing Co.,

Particulate Analysis EPA Methed 5

Front Wash

Job Name

Auem21C0

Inc.

Location Zadacapolis In.
Unit Tested FI:-:Lhnlc Arc Furnace Ouel

Desiccator Time In 030 is-0 30 ig-13 (M50 1e-iY
Desiccator Time Out 12g __10-13 [nayy to-t4 [lb6lo 10y
Run No. 4 Volume (ml) J45
Final Weight (g) 13y.62 09 135 6407
Initial Weight (g) (3% 6145 128 149 /
Particulate Weight (g) D.0C64 0 el
Particulate Average (mg)
Less Acetone Blank (mg) | =
Total Particulate (mg) EE] /
Run No. 5 Volume (ml) 205
Final Weight (g) 140 627 1/40.6263 ,
Initial Weight (g) 06203 40 6203 /
Particulate Weight (g) OO0 < s 50040
Particulate Average (mg) 5. 8
Less Acetone Blank {(mg) 2 -
Total Particulate (mg) [ 4.5 | /
Run No. Volume (ml) 285
Final Weight (g) 43 0596 143.060)
Initial Weight (g) [43.05d3 43,0523 v
Particulate Weight (g) Hro13 00022
Particulate Average (mg) 7.¢
Less Acetone Blank (mg) ;7 7
Total Particulate (mg) [:3:2::::::]'//
Acetone Blank Volume (ml) 3§83
Final Weight (g) ENALY 146199 142.6197 )
Initial Weight (g) 42.4175  [142.6013 12,6175 /
Difference (g) 0006 04024 20033
Average (mg) 2.3

* Note:

If greater than 7.9 mg/l, use 7.9 mg/l.

E-6

*

mg/l .0

ijl;ém o0 i

Analyst




50, EMISSION DATA

2
Job Number 5., ° Location T, o jno g T
T 7
Job Name / e, tog Unit Tested Ko, erp STHC K
Run Number A 3 o
N - .
N - normality of Ba(C104)2 0.5695 6.0049 0.0099
ML, - in impi #
I ml in impinger #2 273 452 24 9
ML, - in impi #
1 ml in impinger #3 295 260 135
MLA-ml in aliquot #2 / / [
ILMLA-ml in aliquot #3 /5 /5 5
6. A0 2.9% 0.75
MLB- ml of Ba(C104)2 to titrate #2 ¢ 20 295 0.7
6.3 3.00 215
7
i Average MLy - ml of Ba(Cl04), (a2 " |29 “ | 615
(29 Q.00 0.25
MLB-ml of Ba(ClO4)2 to titrate #3 5 NS5 0.15
| £ AL = 2.55 1.30
. Average MLB-ml of Ba(C104}2 1% 057 Ve 9,27 -
| i i 1
MLBB ml of Ba(C104)2 to titrate blank 0.05 005 505
Tm- average gas meter temp., F <3 L7 3
_volume of dry gas sampled )
m~ @ meter conditions, ft. 2.4y 9. 837 4.9 23
P, - barometric pressure, "Hg Abs. 29.09 297 2924
stack gas volume dry @ _
Qs - standard conditions, *SCFM Y3024 | 4¢9%, LHisig
7 7
_ e i
CI 502 in impinger #2, mgs 533, 7 325.4 55,0
CI -302 in impinger #3, mgs 7.0 2.9 /.3
C, - total SO, in impingers, mgs ll - S
T 2 : 540.7 i328.5 56.3
| ppm SO, Guv o | Touly | Fbs
CSOZ - emission rate of 502, 1lbs/day
c - . . , o
| 502 emission rate of 802, lbs/hr 1%, 3 250 3 L/}cl
C!5 - emission rate of §, lbs/day
* 29.92 "Hg, 68°F (760 mm Hg, 20°C) 0.7513 x Cp x (T, * 460)
- m
_MI‘I x (MLB - MLBB) x N x 32 ppm SO2 TR
C,= m b
1 MLA
“s0, = ppm 50, x Q_ x 239.2 x 1078
Cp=Cp #2 + C; #3 c CSOZ
E-7 s ° —=




SULFUR TRIOXIDE EMISSION DATA

Job Number §7.;«/

Location T, iananhis L/

Unit Tested Aeeort STACIK

Job Name Quemetr o
Run Number 2 3 o’
Date
Time
N - lit f 1
N - normality of Ba(ClO,), 00079 __|oguaa  lgooga
ML, - ml in impinger 235 63 2324
MLA - ml in aliquot [5' is 5
0.90 0.45 40
MLy - ml of Ba(C10,), to titrate R 0=, E
6 3Q 4.5¢ 7?49
Average MLp - ml of Ba(Cl04), to titrate 0.50 d 9485 < | 0-43 -
MLBB - ml of Ba(C104)2 to titrate blank 0.05 .05 0.05
T, - average gas meter temp., °F
v - volume of dry gas samplgd
m & meter conditions, ft.
Pb - barometric pressure, "Hg Abs.
q - stack gas volume dry @
s standard conditions, *SCFM
C, - SO, in impinger, mgs - -
Ppm SO3
C803 - emission rate of SO5, lbs/day
CS - emission rate of S, lbs/day
® 29.92 "Hg, 68°F (760 mm Hg, 20°C)
‘ 0.6021 x CI x (Tm + 460)
ppm S04 = VP,
m
) MLI b 4 (MLB -_MLBB) x N x 40 c

C. =
1
MLA

C
E-8

S

C
S04

2.5

-6
SO3 = ppm 503 b ¢ Qs x 299.1 x 10

MULLINS ENVIRONMENTAL TESTING CO,, INC.

—




Mullins Environmental Testing Co., Inc.

Particulate Analysis Summary

Job Number ¢%-)df

Date Analysis Completed j&/-2/f¥

Job Name (D,pmpl. 5

Unit Tested Ko L Skc<

Location T, .d.c-a galis TS
L'l 4

~ - -
Run No. g X 10
Particulate on Filter (mg) 3.5 [ ¥
Particulate in Front Wash (mg)* jo T a. 3 ¢.3
MF (mg) T 10.5 9. )
Particulate in Impinger #1 (mg)**
MT (mg)

® Less Acetone Residue

** Less Ammonium Sulfate

d/ﬁ 'fure{,: e

Analyst

E-9




Mullins Environmental Testing Co.,

Inc.

Particulate Analysis EPA Method §

Stack Filters

Job Number S5 -4/ Location Ltdl&ydm/f.jj Tas.
Job Name  Quemetco Unit Tested Jeyerh STHACK
Desiccator Time In 2320 1017 194915 r0-9
Desiccator Time Out 0996 1014 -liepg 10-i19
Run No. g Filter No. E-bl
Filter § Particulate
+ Tare Weight (g) &332 1R 2.3207
Tare Weight (g) L6930 Lea]d J
Filter § Particulate (g) |0,6d ¥ & 06243 |
Filter & Particulate Average (g) 0.6&83
Initial Filter Weight (g) npa45% _
Total Particulate (mg) ’
1
Run No. 9 Filter No. F-L5
Filter § Particulate
+ Tare Weight (g) 3 s 13195
Tare Weight (g) )., 14 1.6 24 v
Filter § Particulate (g8) [p (241 0.6241
Filter § Particulate Average (8) g.5634 |
Initial Filter Weight (g} p.p,227
Total Particulate (mg) e
Run No. 7 Filter No. F-69
Filter § Particulate
+ Tare Weight (g) 2320 L 23201
| Tare Weight (g) 1L6A3:D Leg M v
Filter § Particulate (g) |0 4,379 0.6277
Filter § Particulate Average (g) (.627%
Initial Filter Weight (g) 9. gz204
Total Particulate (mg) e
0’0%/)’? &5&{/[&%}
Y Analyst

E-10




Job Number ¥¥-/4/

Mullins Environmental Testing Co.,

Inc.

Particulate Analysis EPA Method 5

Front Wash

Location T 7. 4a Ry /)

S . Lfy

Job Name () omerco Unit Tested Keverb STHCK
Desiccator Time In 0200 10-20]0990  io-at
Desiccator Time Qut QgS0 _g-ar |dods  gg-al
Run No. ¢ Volume ‘(ml) 270
Final Weight (g) (43,26 1143.9949
Initial Weight (g) 43,9830 43,9720 v
| Particulate Weight (g) 6,01 0 g.129
Particulate Average (mg) /2.7
Less Acetone Blank (mg) 3.
Total Particulate (mg)[ ;9. 7 J/
_Run No. 9 Volume (ml) 253
Final Weight (g) (78,3255 175,329 5
Initial Weight (g) (7%.3172 |17%.3/72 /
Particulate Weight (g) .00 3 00113
Particulate Average (mg) /[ 3
Less Acetone Blank (mg) 3.3
Total Particulate (mg)[ g 3 ]
| Run No. @ Volume {(ml) 23/
i Final Weight (g) 156 3639 |/56.3644 |
| Initial Weight (g) [56.354/ |156.35%) v
' particulate Weight (g) | ,.»099 0.0/02
Particulate Average (mg) /9./
Less Acetone Blank (mg) /.2 }
Total Particulate (mg){ 7 3 j/
I—_Run No. Atg i—ﬂ)nﬂ- 6 }d'\ .,<- VOlume (ml) "J:‘T!‘ 2
Final Weight (g) 1$6.8700 | [<( 5PF0
‘—-Initial Weight (g) 156.33 ) 1S %219 -
Particulate Weight (g) ,::)_004 ¥ (" cpg |
= Particulate Average (mg) 4.9
Less Acetone Blank (mglip /) i
Total Particulate (mg)[ ]
Wi 15'}'“9/4
” l Lor Aea, E¥
Nedon el giumy
v Analyst

E-11




METCO Environmental

Particulate Analysis Summary

Job Number LY- )4 Date Analysis Completed [ O3 i
g 7
Job Name QAQ o b e Unit Tested CoclpLce » 22 £ lecl
Location T ~d.s-2 ~als TH/ i
T r4

/ P yd

Run No. ) P Al

Particulate on Filter (mg) 0.0 0. 1.0
Particulate in Front Wash (mg)* 2.0 c.F H. 4
MF (mg) 2.0 <9 €4

Particulate in Impinger #1 (mg)**

MT (mg)

® Less Acetone Residue

** Less Ammonium Sulfate

E-12




Job Number 4¥-/4/

Mullins Environmental Testing Co.,

Inc.

Particulate Analysis EPA Method 5

Stack Filters

Job Name

Quemefto

Location Irvdzamapa /1 S .

Unit Tested aﬁjhnusd 039 sTmCK

Desiccator Time In 0914 10 loads 199
Desiccator Time Out fa%0 a-14.1/34S  10-19
Run No. / Filter No. -7/
Filter & Particulate

+ Tare Weight (g) 2:-3149 3.3149

Tare Weight (g) Ledad ___lre92n |/
Filter § Particulate (g) |0¢aa( D.ba 4 |

Filter § Particulate Average (g)

N2l

Initial Filter Weight (g) 0. 2

Total Particulate (mg) -

Run No. 2 Filter No. F-72
Filter & Particulate

+ Tare Weight (g) 2.3114 it 9

Tare Weight (g) 16923 l1eaa1 |/
Filter & Particulate (g) 0.4 29¢ L2934

Filter § Particulate Average (g)

N b 24

Initial Filter Weight (g) _ 0.6 293

Total Particulate (mg) e

Run No. 3 Filter No. £-70
Filter § Particulate

+ Tare Weight (g) 2.317 4 31.3/79 )
Tare Weight (g) l.e93 3 /6227 v
Filter § Particulate (g) D.625 | 1,625 2

Filter § Particulate Average (g) () (b2 S 2

Initial Filter Weight (g) & Gca4o—

Total Particulate (mg) [:E e

\¢
/ Analyst
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Job Number §#-/4/

Mullins Environmental Testing Co.,

inc.

Particulate Analysis EPA Method S

Front Wash

Location Laiarnac/i

S L
7

P

Job Name QDuemzfco Unit Tested ,%agno«de 039 STHCK
Desiccator Time In 020 so-2l| 094 -2 035S 19-23 _
Desiccator Time Qut 39 77-23 1094510231600 10-33 ]
Run No, / Volume (ml) 7253
Final Weight (g) sS. pllS 1155 6019
Initial Weight (g) 155 6025 11556028 |V
Particulate Weight (g) Qo087 2 9087

Particulate Average (mg) 5 7
Less Acetone Blank (mg) 1.2
Total Particulate (mg) [ 7m0 1~
Run No. 2 Volume (ml) 2/¢
Final Weight (g) (4. 7719 1/49.8775 ti¥2 £725 -
Initial Weight (g) %7 8555 (49,5655 1{47.§555 4
Particulate Weight (g) n.0eY s 273 O CoT70
Particulate Average (mg) 7.2
Less Acetone Blank (mg) __ /. &
Total Particulate (mg) ~
Run No. 3 Volume (ml) JZé&o
Final Weight (g) /42,7542 1142.753% )
Initial Weight (g) /¥ 2. 7475 (42. 7479 \/
Particulate Weight (g) 50064 /0.0060
Particulate Average (mg) _ 4.2
Less Acetone Blank (mg) 2
Total Particulate (mg) [E:]/
Acetone Blank Volume (ml) 2Zo2
Final Weight (g) 47904, 147964
Initial Weight (g) [47. 90623 141 sy |/
Difference (g) oCo12l nuot s
Average (mg) [.F
* mg/l (2.5
* Note: If greater than 7.9 mg/l, use 7.9 mg/l.
SN
/ Analyst




METCO Environmental

Particulate Analysis Summary

Job Number ¥ 7Z- 14|

Job Name /.. 040 iv )

Location T ~d.cc oyl T
4 7

Date Analysis Completed /0/3.;!&’!’

Unit Tested Beg! guca O Steck

e

- i
Run No. ) ol 3
Particulate on Filter (mg) 0.5 0.3 O b
Particulate in Front Wash (mg)* 13, O 2.2 10.3F
MF (mg) 13 .5 L (o 1/.3
Particulate in Impinger #1 (mg)**
MT (mg)

\ﬁ 'r""-fzrr/f i ‘,b
Analyst

¢ Less Acetone Residue

*+* [egs Ammonium Sulfate

E-15




Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Method 5

Stack Filters

Job Number §¢5§-1%/ tocation Laanapeli< Tn

Job Name Quemebtca Unit Tested Baghouse 010 STACK
Desiccator Time In - 0930 (10930 i¢-9
Desiccator Time Out A920 101911605 (0-19
Run No. ! Filter No. F-713
Filter § Particulate
+ Tare Weight (g) 3.317 | 23154
Tare Weight (g) L6939 [GAA% /
Filter § Particulate (g) |p. .24 0.4 &
Filter § Particulate Average (g) /). b2 Yo
Initial Filter Weight (g) .¢ 24/
Total Particulate (mg) ~
Run No. A Filter No. -7
Filter & Particulate
+ Tare Weight (g) 2.3 70 23174 :
Tare Weight (g) /6933 ez |/
Filter & Particulate (g} |4 (24 7 DEAYHY
Filter & Particulate Average (g) 0 .(247
Initial Filter Weight {(g) _Q. pads§s
Total Particulate (mg) -
Run No. 32 Filter No. F-315
Filter § Particulate :
+ Tare Weight (g) 2332196 J 3207
Tare Weight (g) L6323 [ 692 /
Filter § Particulate (g) 0,383 0.639 1

Filter § Particulate Average (g) _0.(2a
Initial Filter Weight (g) _p Gafe

E-16

Total Particulate (mg) [ Al )~

\e

/ Analyst




Mullins Environmental Testing Co.,

Inc.

Particulate Analysis EPA Method S

Front Wash

Job Number =~ -/ Location Tnadiagapu/is Ta
Job Name DLemeieo Unit Tested _Bagqhovse O%0 SIAK.
Desiccator Time In 3o  sn-af | 0950 10-dH
Desiccator Time Out 0940 1p-22 11650 10-AL
Run No. | Volume (ml) 245
Final Weight (g) [28.5057 /d§. 57d9%
Initial Weight (g) [1a%.1913 (2§ 7913 /
Particulate Weight (g) A4 Y o.pld3
Particulate Average (mg) __ 4.9 -
Less Acetone Blank (mg) _ /. ¢ -
Total Particulate (mg) [12.0 1~
Run No. 2 Volume (ml) 245
Final Weight (g) 24, {70 4 2/ AT 57
Initial Weight (g) I {121 /669 7~
Particulate Weight (g) 70095 2,000
Particulate Average (mg) 2.9 -
Less Acetone Blank (mg) 1.5 -
Total Particulate (mg) [ g 3 ]~
Run No. 2 Volume (ml) 2%~
Final Weight (g) [R0.06/¢ 1120 0675
Initial Weight (g) 120.0492 20,0492 |/
Particulate Weight (g) oL [ A G DR
Particulate Average (mg) /2.5 -
Less Acetone Blank (mg) !/ 3
Total Particulate (mg) [l | -
Acetone Blank Volume (ml) 275
Final Weight (g) 11 2.490 Lid 2214 _
Initial Weight (g) [19.4855 |2 4éi3 |V
Difference (g) 2 0020 AL
Average (mg) j
*mg/l _ b
* Note: If greater than 7.9 mg/l, use 7.9 mg/l.
\© 1
v Analyst
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ie°d 696lP8bP1IL 19:81 AHL 88-&42-130

ARALYTICAL REPORT

Doug Saathoff 10-27-88
METCO ENVIRONMENTAL
P.0. Box 398 Sample No: SEE BELOW

Addison Tx 75001

Sample Description: SEE BELOW
ELECTRIC ARC FURNACE PROJ#88-141

Date Received: 10-25-88 0945

100447 RUN 4 FRONT WASH & FILTER Taken: 10-25-88
.Lead 0.495 : Total mg
100448 RUN 5 FRONT WASH & FILTER Taken: 10-25-88
Lead 0.382 Total mg
100449 RUN 6 FRONT WASH & FILTER Taken: 10-25-88
Lead 0.382 Total mg
100450 BLANK HNO3 & FILTER Taken: 10-25-88
Lead <0,003 Total mg

Edwin R. Wheeler, Laboratory Director

Preliminary Report

F-2




596IpP3PP12 656 NMHL 88=-4Z-120

ANALYTICAL REPORT

Doug Saathoff 10-27-88
METCO ENVIRONMENTAL
P.O. Box 598 Sanple No: SEE BELOW

Addison Tx 75001

Sample Description: SEE BELOW
REVERB STACK PROJ#88-141

Date Received: 10~25-88 0945

100454 RUN 8 IMP 1 & FILTER Taken: 10-25-88
Lead 2.65 ' ' Total mg
100455 RUN 9 IMP 1 & FILTER Taken: 10-25-88
Lead 2.07 Total mg
100456 RUN 10 IMP 1 & FILTER Taken: 10-25-88
Lead 1.61 Total ng

Edwin R. Wheeler, Laboratory Director
Preliminary Report

F-3




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

696Zv38PP1Z ta:
ANALYTICAL REPORT
10-27-88
Sample No:

Sample Description: SEE BELOW
BAGHOUSE STACK 039 PROJ# 88-141

Date Received:

100443
Lead
100444
Lead
100445
Lead
100446
Lead

10-25-88 0945

RUN 1 IMP 1,2 FRONT WASH & FILT Taken:
0.428

RUN 2 IMP 1,2 FRONT WASH & FILT Taken:
0.579

RUN 3 IMP 1,2 FRONT WASH & PFILT Taken:
0.408

BLANK HNO3 & FILTER Taken:
0.009

a1 NHL 88-22-13J0

SEE BEILQOW

10-25-88

Total mg
10-25-88

Total mg
10-25-88

Total mg
10-25-88

Total mg

Edwin R. Wheeler, Laboratory Director

Preliminary Report

F-4




PO "4 6962P8PPIZ vg:0el NHL 83-42-130

ANALYTICAL REPORT

boug Saathoft? 10-27-88
METCO ENVIRONMENTAL
P.O0. Box 598 Sample No: SEE BELOW

Addison Tx 75001

Sample Description: SEE BELOW
PROJECT #88~141 BAGHOUSE STACK 040

Date Received: 10-25-88 0945

100439 RUN 1 IMP 1,2 FRONT WASH Taken: 10-25-88
Lead 0.304 Total mg
100440 RUN 2 IMP 1,2 FRONT WASH & FILT Taken: 10-25-88
Lead 0.353 Total mg
100441 RUN 3 IMP 1,2 FRONT WASH & FILT Taken: 10-25-88
Lead 0.444 Total mg
100442 BLANK HNO3 & FILTER Taken: 10-25-88
Lead 0.007 Total mg

Edwin R. wWheeler, Laboratory Director
Preliminary Report
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£0'd £696Zv8PP1C 65:6 NHL 88-LZ-130

ANALYTICAL REPORT

Doug Saathoftf 10-27-88
METCCO ENVIRONMENTAL
P.O. Box 598 Sample No: SEE BELOW

Addison Tx 75001

Sample Description: SEE BELOW
REVERB STACK PROJ#88-141

Date Recelved: 10-25=-88 0945

100457 BLANK HNO3 & FILTER Taken: 10-25-88
Lead 0.008 Total mg

Edwin R. Wheeler, Laboratory Director

Preliminary Report
F-6




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

696Zp8PP1IZ go:.01 NHL 88-22-~130

ANALYTICAL REPORT

Doug Saathoff 10-27-88
METCO ENVIRONMENTAL
P.O. Box 598 Sample No: 100458

Addison Tx 785001

Sample Description: OH PB AUDIT
PROJECT # OR

Date Received: 10-25~8B 0945

100458 OH PB AUDIT Taken: 10-25-88
Lead 1124 ‘mg/L

Edwin R. Wheeler, Laboratory Director

Preliminary Report

F-7
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APPENDIX G

Carhon Monoxide Data
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MEO

HMAONMENTTAL

88-141

APPENDIX H

Chain of Custody
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METCO ENVIRONMENTAL

Chain of Custody

Job Number

gL-L#/
Job Name d?_‘m :zIéEQ QQ
Locatmn_‘EA‘ﬂ’@[,; /A

Date(s) Sampled /0/4/5’5

Number of Tests ///

Date Results

Unit Tested _52?'”6 e orenca 0001__ Required /o///é;/! 5
SOURCE SAMPLES
clil:,mtb:;,:ri pﬁ:i;' S0, SO, H,S Cl, H,S0,  Metals Other
Filter Container
Front Wash
Back Wash
Impinger No. 1 //I/ /

/]

Impinger No. 2

[/

Impinger No. 3

NN

Impinger No. 4

Acetone Blank

NO,

Special Instructions

Firm:

Outside Analysis
Date Taken:

Analysis for:

Sample No. / Recovered by: J&L@@L

Sample No. Z Recovered by: /&1//

Date: ZOZ?Z g& Time: Jp5F I..o(:ation:_%“_,1

Sample No. z Recovered by:

Ly

Date:ﬂ[%ﬂ Time: /J/6 Location: &

Samples Received by:

samples Received at Lab by:

Date:zofgﬂ Time: 2330 Location: V‘,.\

Time: © 3o
Date: fjp/7(R¥ Time: oD

for Transport Date: /O

Samples Analyzed by:

Date:/g/2 igt Time: /¢ 30

%L«W Qdﬂu{u‘u




METCO ENVIRONMENTAL

Chain of Custody

Job Number 575’-— /4 / Date(s) Sampled /0/%/55
A
Job Name Q,/Me feo, S Number of Tests <
-t._- Fd
Location ig;:‘na mé’c {4{ Date Results
Required /o/j'a Z{g
Unit Tested Z/p. o)y éc e nare D;o?l'— 7/

SOURCE SAMPLES

Number of Partic-

Containers ulate S0z 03 HpS Cly H,S0,  Metals Other
Filter Container /l/ e ai
fe="Front Wash // / o | 2,

Back Wash

Impinger No. 1 ]/j// _PA
Impinger No. 2

Impinger No, 3 /// YA 4‘144/9.:'

Impinger No. 4

Acetone Blank / v

A3

NO

Witrie o bbnde ! - Pb

Special Instructions Qutside Analysis

LA Mot )z Firm: NST Date Taken: /o/25/8 9
Analysis for: mM-/7 Pb  ASAP !D/Z(p.

Sample No. f Recovered by: Date:_@[#ﬂ Time: Zéﬁ Location: (4.~
Sample No. S Recovered by: Date: {0{%5 Time: /842 Location: Vrn

Sample No. 4; Recovered by: . N Date:%%Time:Zp/D Location: Vs~
. for Transport Date:ZaZ.fZﬁ Time: @0}0

Samples Received at Lab by: Date: f_fa!ﬂ’gs’ Time: /02E
Samples Analyzed by: uHmm 000 2 iy 1w Date:/g/2¢ Time: /¢ 3 0
P > , lgfasky Tine: /#30

Samples Received by:




METCO ENVIRONMENTAL

Chain of Custody

Job Number  gp - /4| Date(s) Sampled ;;/ijpg

Job Name (Ruemebre Lic Number of Tests 4,

Location 77,4, M Date Results

Required Y22 /Z//fg
Unit Tested Rewfgg STAr k- A
SOURCE SAMPLES
Number of Partic-
Containers ulate 502 503 HZS Cl2 HZSO4 Metals Other

Filter Container :

Front Wash i

Back Wash

Impinger No. 1 i1 /

Impinger No, 2 M v

Impinger No. 3 1 J/

Impinger No. 4

Acetone Blank

NO

Special Instructions Qutside Analysis
Firm: Date Taken:
Analysis for:

c v
(Sample No. re Recovered by: _j’/ﬂp_g (Qru( Date: fc!,.lﬁ& Time:pq;s Location:{s,

Sample No. Zs Recovered by: A&M OYUL Date:lo} . jep, Time: |l Location: yfu o
/Sample No. ﬁRecovered byﬁl_m C?)‘U‘L Date:, Time: |45 Location:[',’uf |

/2//4
Samples Received by: A 5%; é %:g;ﬁ é for Transport Date:M Time: LPoc

PR S

Samples Received at Lab by:

Date: /0_/5222 Time: 0730

Date: 19/21/83 Time: [/oD

Samples Analyzed by:

%)o%w ﬂtﬂ_ﬁﬁ'/}nm

H-4




METCO ENVIRONMENTAL

Chain of Custody

' Job Number BE- 1

Job Name Qugmefco

Location Z“t? T

Unit Tested fryonl STk

Teee

Date(s) Sampled géz{ﬁ

Number of Tests J;y

/e, / z//ﬁ

Date Results
Required

SOURCE SAMPLES

Jumber of Partic- 5o, S0, H,S Cl, HyS0,  Metals Other
Filter Container 11} v £l
Atz Front Wash i) / 7
Back Wash
Impinger No. 1 11} fé %
Impinger No. ZJ’-
Impinger No. 3 L Hid
Impinger No. 4
Acetone Blank ] / Fé
NOx
Special Instructions Qutside Analysis
Sead s !%} é,gp,_gl Aottt ol /2 Firm: MNET Date Taken: /o’/zs"kg

Analysis for: Mm-)2 Pb As*ﬁ‘bjzaa.m,

s

Sample No. §

Date: y.[yz/up Time: ¢, Location:{s

t Fal
Q( Recovered by: (A

< Sample No. 1 Recovered by: %%y‘(

Date: /ofz/m Time:jgp; Location:lh,

( Sample No. /O Recovered by: _&E/;[‘m

Samples Received by: K;% Q‘ Z Z\

Date: !QZZZ [fx Time: )‘ljo Location:[{iz
for Transport Date: 49{5#& Time: QZ

samples Received at Lab by:

camples Analyzed by:

DP Date: /Z (gg Time: UZE'[S.
%‘\nﬁ ﬁeﬂ()u‘,nw W Date: lgé{é‘_Tlme L

H-5




METCO ENVIRONMENTAL

Chain of Custody

Job Number §8-/4] Date(s) Sampled juf;3/zn
Job Name _ O omefro hg Number of Tests (|
Location L./ T, Date Results

- Required /p/Z/ /s’z?
Unit Tested s s Ack ‘ ’

SOURCE SAMPLES

Number of Partic-

Containers ulate 59z SOz HpS Cl, H,S0, Metals Other
Filter Container I} / faj,_
Ai¢Front Wash 1% l/
Back Wash
Impinger No. 1 ] féa
Impinger No. Z}V
Impinger No. 3
Impinger No. 4
Acetone Blank
NO,
Special Instructions Outside Analyéis

AM.&&%L@LMIZI Firm: W¢T Date Taken: /0/2S

Analysis for: M-[2 Pl ASAP ro/ch

Sample No. { Recovered by:_&a{-dﬂi Date: &grﬂftﬁﬂ Time:/$j ¢  Location: (Ju.g

Sample No. /) Recovered by: " nn Date:(z_/z?fga Time:/S3, Location: [/,
Sample No. 3 Recovered by: Date: Z(/QZJ Time: /S¢S  Location: fasn

Samples Received by:_%,o, 7" N for Transport Date: /p Time: 22&0
|~
Samples Received at Lab by: i LE S\w; Date: /o 732Time:0£@

Analyzed by: ” . Date:/0/2 Time: /4
Samples Analyzed by __904'» ﬂj_ﬂhﬁ/um /25ks 39

H-6

-




METCO ENVIRONMENTAL

Chain of Custody
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TSR

P.O. Box 398
Addison, TX 75001
(214) 931-7127

BILLY J. MULLINS, JR., President

Education

Professional
Training

Courses

Certification

Professional

Membershigs

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

M.S. 19659, 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 Asscciation - Past Chairman,
Southwest Section; Chairman - Consultants Committee
Source Evaluation Society - Past President

Texas Society of Professional Engineers

National Society of Professional Engineers

American Management Association

I-2




FAMERO

| 5T MRONMETTAL

MULLINS

Technical

Exgerience

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. 1972-present.

Designed surface and underground dréinage 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.

Supervised and conducted a study made by the Hawaiian
Sugar Planters' Association to characterize the emissions
for several bagasse-fired boilers. April-May 1976.

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.
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Publications

Teaching

Eerrience

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 Environmental 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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GREGGORY M. ORR, Envirconmental Field Technician

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

Technical Participated in the sampling of over 90 sources,
Experience including several which were sampled simultaneously

using more than one sampling train. Thoroughly
trained in all EPA testing procedures. 1986-present.
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