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SUMMARY

The Emission Measurement Branch of the U. S. Environmental Protection
Agency contracted Roy F. Weston, Inc. to conduct a source testing

and analysis program at the Georgia Kaolin Company's Dry Branch,

Georgia clay processing facilfty.

The primary objective of the testing program was to measure the
particulate emissions to the atmosphere from two baghouse-controlled
sources at the plant (No. 8 Raymond Impact Mill and Roller Mills).

This objective was completed by performing a series of three particulate
(1)

I .
location. In addition, visual determinations of plume opacities were

tests utilizing EPA Method 5 procedures at each baghouse exhaust stack

made simultaneously with each particulate test at both source discharge

(2)

particulate and Anderson cascade impactor tests were executed at both

points according to EPA Method 9 protocoll Also, similar EPA Method 5

baghouse inlet sites to measure the emissions and the particle size

distribution of the particulate matter entering the bag collectors.

The particulate matter emission results are summarized below:

No. 8 Raymond Impact Mill Baghouse Exhaust Stack

Test Particulate Concentration Particulate Emission Rate
No. Date Grains/DSCF Pounds/Hour
1 12/6/78 0.020. 2.49
2 ¢ 12/6/78 0.012 1.54
3 12/6/78 0¢016 2.01
Series Average - 2.01
No. 8 Raymond Impact Mill Baghouse Inlet Duct (3)
Test Particulate Concentration Particulate Emfssion Rate
No. Date Grains/DSCF Pounds/Hour
1 12/6/78 ‘ L.53 545,

-‘]-
(1)Code of Federal Regulations, Title 40, Part 60, Appendix A, ''Standards of
Performance for New Stationary Sources,' August 18, 1977.
(2)

Federal Register, Vol. 39, No. 219, November 12, 197h.
(3)Run performed simultaneously with Test Number 2 at exhaust stack.



Roller Mills Baghouse Exhaust Stack

Test Particulate Concentration Particulate Emission Rate
No. Date Grains/DSCF ' Pounds/Hour
1 12/5/78 0.010 0.73
2 12/5/78 0.005 0.38
3 12/6/78 0.007 ‘ 0.48
Series Average -- 0.53
Roller Mills Baghouse Inlet Duct(h)
Test Date Particulate Concentration Particulate Emission Rate
No. Date Grains/DSCF : Pounds/Hour
1 12/6/78 ' 1.76 105.

The particulate removal efficiency of No. 8 Raymond Impact Mill Baghouse was
measured at 99.72%, that of the Roller Mills was 99.54%. Both efficiencies

were calculated based on one simultaneous inlet/outlet test only.

No visible emissions were observed from either stack during the test program

with the exception of test run one at the Roller Mills exhaust stack where a

max imum of 5% opacity was observed,

Figures 7 and 8 illustrate the particle size distribution of the particulate

matter at the baghouse inlet locations.

Detailed summaries of test data and test results are presented in Tables 1

through 8 of this report.

4

-2 -

(4)

Run performed simultaneously with Test Number 3 at exhaust stack.



INTRODUCTION

The Emission Measurement Branch of the U. S. Environmental Protection

Agency contracted Roy F. Weston, Inc. to conduct a source testing and

analysis program at the Georgia Kaolin Company's Dry Branch, Georgia

clay processing facility. The objective of the testing program was to

measure various emission parameters from two milling operations at the

plant.

The locations tested, plus the number and types of tests performed at

each site, are listed below:

1. No.

a.
b.

8 Raymond Impact Mill Baghouse Exhaust Stack

Three particulate tests by EPA Method 5.

One opacity test by EPA Method 9 simultaneous with Run One
particulate test.

. 8 Raymond Impact Mill Baghouse Inlet Duct

One particulate test by EPA Method 5 simultaneous with one
of the exhaust stack tests.

One particle size distribution test by cascade impaction
(Anderson R).

3. Roller Mills Baghouse Exhaust Stack

a.

b.

Three particulate tests by EPA Method 5.
Three opacity tests by EPA Method 9 simultaneous with

each particulate test.

4, Roller Mills Baghouse Inlet Duct

a.

One particulate test by EPA Method 5 simultaneous with
one of the exhaust stack tests.
One particle size distribution test byAcascade impaction

(Anderson R).



All tests were conducted during the period 5-6 December 1978 by Weston
personnel and were observed by Mr. Dennis P. Holzschuh, EPA Technical

Manager.

Test data and test result summaries are presented in Tables 1 through 8
of this report. Particle size distribution results are shown in Figures
and 8. Also incorporated herein is a description of the test locations,
test equipment, test procedures, sample recovery, and analytical methods
used during the test program. Raw test data, laboratory reports, sample
calculations, equipment calibration data, a list of'project participants
and process operation logs are provided in Appendices A through F,

respectively.



DESCRIPTION OF TEST LOCATIONS

No. 8 Raymond Impact Mill Baghouse Exhaust Stack

Two 4'' 1.D. test ports, 90° apart, were installed on a straight section of
the 26" 1.D. metal stack at a location 5.8 stack diameters (150") downstream
and 1.5 diameters (40") upstream from the nearest flow disturbances. EPA
Method 1 criteria for this test location required a minimum of 28 traverse
points. A total of 32 traverse points (16 per axis) were sampled since

this number conveniently related to the desired test period length, See
Figure 1 for port and sampling point locations.

No. 8 Raymond Impact Mill Baghouse inlet Duct

Two 4'' 1.D. test ports were placed at [ight angles on a straight section
of the 32" I.D. ductwork leading to the Inlet of the baghouse at a
position greater than eight stack diameters downstream, and greater

than two diameters upstream from the nearest gas stream flow disturbances.
Since the eight and two diameter criterion were met a minimum of twelve
traverse points were required by EPA Method 1 regulations. Figure 2

illustrates port and sampling point locations.

Roller Mills Baghouse Exhaust Stack

Two 4" 1.D. test ports at 90° were placed on the 24'' |.D. metal stack

5.5 diameters downstream and 2.2 diameters upstream from the nearest

flow disturbances. Twenty sampling points (10 per axfs) were selected

for testing. See Figure 3 for port and sampling point locations.

Roller Mills Baghouse Inlet Duct

Two 4" |.D. test ports, 90o apart, were installed in a straight section

of the metal duct at a location which was 3.0 duct diameters downstream

_5_



GEORGIA KAOLIN COMPANY
Dry Branch,Georgia

FIGURE 1
#8 RAYMOND IMPACT MILL BAGHOUSE EXHAUST

PORT AND SAMPLING POINT LOCATIONS

A
< 26' 1.D. -
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- C
X
DUCT CROSS-SECTIONAL VIEW
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Traverse Distance from
Point Inside Near
Number Wall, lnches
1 - 3/8
2 1-1/4
3 2-1/4
4 3-1/4
5 4L-3/8
6 5-3/4
7 7-3/8
8 9-3/4 :
9 16-1/4 _1________
10 18-5/8 ‘
1. 20-1/4
12 21-5/8
13 22-3/4
14 23-3/4.
15 24-3/4
16 25-5/8




GEORGIA KAOLIN COMPANY
Dry Branch,Georgia
FIGURE 2
#8 Raymond Impact Mill Baghouse Inlet
"Port and Samplirg Point Locations
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24" 1.D.

GEORGIA KAOLIN COMPANY
Dry Branch,Georgia
FIGURE 3
ROLLER MILLS BAGHOUSE EXHAUST

PORT AND SAMPLING POINT LOCATIONS

DUCT CROSS-SECTIONAL VIEW
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and 1.0 diameters upstream from the nearest flow disturbances. A total of

28 points were selected for test purposes, 14 per port axis. Figure &4

illustrates port and traverse point distances.



GEORGIA KAOLIN COMPANY
Dry Branch,Georgia
FIGURE &4

ROLLER MILLS BAGHOUSE INLET
PORT AND SAMPLING POINT LOCATIONS

52“

i D
FAN -
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L Number Wall, Inches
~ I 1/2
To Baghouse » § }_3/4
e 17-3/8" LD ] 4 2-1/2
5 3-1/2
6 4-5/8
7 6-3/8
8 11
9 12-3/4
10 13-7/8
: R 14-7/8
‘ 12 15-5/8
13 16-3/8
14 16-7/8

Port X

DUCT CROSS SECTIONAL VIEW
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DESCRIPTION OF SAMPLING TRAINS

Particulate Sampling Trains

The test train utilized for particulate sampling at both inlet duct locations
and at #8 Raymond Impact Mill Baghouse exhaust stack location was the standard
EPA Method 5 train (see Figure 5).

A stainless steel nozzle was attached to a heated (~ 250°F) borosilicate glass
probe which was connected directly to a borosilicate filter holder containing a
L' Reeve Angel 900 AG glass fiber filter. The filter holder was maintained at
approximately 250°F in a heated chamber, and was connected by Tygon R vacuum
tubing to the first of four Greenburg-Smith impingors which were included in
the train to condense the moisture in the gas stream. Each of the first two
impingers contained 100 ml] of distilled wator, the third was dry and the final
impinger contained 200 grams of dry pre-weighed silica gel. The first, third,
and fourth impingers were modified Greenborg—Sm?th type; the second was a
standard Greenburg-Smith impinger. - All impingers wére maintained in a crushed
ice bath. A RAC control console with vacuum pump, dry gas meter, a calibrated

orifice, and inclined manometers completed the sampling train.

Flue gas temperature was measured by means of a Type K thermocouple which was
connected to a direct readout pyrometer. The thermocouple sensor was positioned

adjacent to the sampling nozzle.

Gas Ye]ocity was measured using a calibrated "'S" type pitot tube provided with
extensions and fastened alongside the sampling probe. Gas stream composition
(carbon dioxide, oxygen, and carbon monoxide content) was determined utilizing
Orsat apparatus to analyze stack gas samples. Gas stream composition proved
to be ambient air since no combustion products were found in any of the stack

gas effluent samples.

-1 -
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The test train used for particulate sampling at the Roller Mills Exhaust

Stack was identical to the train described above except a rigid glass

connector was used between the back half of the filter holder and the

first impinger. (See Figure 6.)

Particle Size Distribution Sampling Apparatus

A stainless steel nozzle was connected directly to an 8-stage AndersonR cascade
impaction device which separated the particles according to their effective
aerodynamic particle diamters. A glass fiber filter was used to capture any
particles that passed through the impactor sﬁbstrates to permit the measurement
of total particulate. The filter holder was maintained at stack temperature
and was connected by Tygon R vacuum tubing to the first of four Greenburg-Smith
impingers which were included in the train to condense the moisture in the gas
stream. All impingers were maintained in a crushed ice bath. A RAC control
console with vacuum pump, dry gas meter, a calibrated orifice, and inclined

manometers completed the sampling train,

—]3_
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TEST PROCEDURES

Preliminary Tests

Preliminary test data was obtained at each sampling location. Stack geometry
measurements were recorded and sampling point distances calculated. A pre-
liminary velocity traverse was performed at éach test location utilizing a
calibrated "'S'" type pitot tube and a Dwyer Fnclfned_manometer to determine
velocity profiles. Stack gas temperatures were observed with a direct
read-out pyrometer equipped with a chromelvalumél thermocouple. Moisture

content values were estimated from information supplied by Georgia Kaolin.

Preliminary test data was used for nozzle sizing and nomagraph set-up for

isokinetic sampling procedures.

Calibration of the probe nozzles, pitot tubes, metering systems, probe heaters,
temperature gauges and barometer were performed as specified in Section 5 of

EPA Method 5 test procedures (see Appendix D for calibration data).

No. 8 Raymond Impact Mill Baghouse Exhaust Stack

A series of three tests were conducted at No. 8 Raymond Impact Mill Baghouse
Exhaust Stack to measure the concentration and mass rate of particulate
matter emissions. Thirty-two traverse points, 16 per port axis, were sampled

for three minutes each resulting in a total test time of ninety-six minutes.

Duripg particulate sampling, gas stream velocities were measured by inserting a
calibrated "S" type pitot tube into the stream adjacent to the sampling nozzle.
The velocity pressure differential was observed immediately after positioning

the nozzle at each point, and sampling rates were adjusted to maintain isokinetic
sampling. Stack gas. temperatures were also monitored at each point with the
pyrometer and thermocouple. Additional temperature measurements were made at

the final impinger, inlet and outlet of the dry gas meter and at the

filter holder chamber.

_15_



Test data was recorded every three minutes at each point during all test periods.
Leak checks were performed according to EPA Method 5 instructions prior to and
after each run and/or component change. Table 2 presents a summary of test

data for each of the three runs. Visible emissions observations were recorded
with Test Run 1 only due to lack of daylight during the other test periods.
Observations were performed by a certified observer according to EPA Method 9

procedures. See Table 6 for result summary.

No. 8 Raymond Impact Mill Baghouse Inlet Duct

One EPA Method 5 test was performed at the inlet simultaneous with particulate

Test Run 2 at the outlet. Twelve points were traversed, 6 per port axis, for

5 minutes, each yielding a test period 60 minutes in length.

Procedures for isokinetic sampling were identical for those described for the

outlet location except the test data was recorded every 5 minutes. Test data

and test result summaries are provided in Tables 1 and 5, respectively.

One sampling point located at a site of average velocity was selected from
particulate traverse data for particle size distribution testing. The gas

stream was sampled isokinetically at that point for 5 minutes which permitted
collection of sufficient sample for analysis without overloading the filter

substrates. Sample volume, temperature, and pressure data was recorded

before and after the test. See Fighre 7 for a distribution plot.

Roller Mills Baghouse Exhaust Stack

4

Three 120 minute Method 5 test runs were performed at the baghouse outlet. A
total of 20 points were sampled for 6 minutes each per test. Readings were

taken at 3 minute intervals.

Procedures for isokinetic sampling were identical to those described for

No. 8 Raymond Impact Mill Baghouse Exhaust Stack.

- 16 -



See Tables 4 and 8 for test data and test result summaries respectively.
Visual determinations of plume opacity were performed by a certified observer
according to Method 9 Procedures. A summary of results is presented in

Table 8.

Roller Mills Baghouse Inlet Duct

One Method § test was performed at the inlet simultaneous with particulate Test

Run 3 at the outlet. Twenty-eight points were traversed, 14 per port axis, for

2 minutes each yielding a test period of 56 minutes.

Isokinetic sampling procedures were identical to those previously described
except that test data was recorded every 2 minutes. Table 3 shows test data

summarization and Table 7 presents test results.

One particle size distribtuion sample was collected isokinetically at a point

of average velocity over a 3 minute period. Sample volume, temperature, and
pressure data was recorded before and after the test. See Figure 8 for

distribution results.

_17_



ANALYTICAL PROCEDURES

Particulate Sample Recovery

At the conclusion of each test, the sampling trains were dismantled, openings
sealed, and the components transported to the field laboratory. Sample in-
tegrity was assured by maintaining chain of custody records which will be

supplied upon request.
A consistent procedure was employed for sample recovery:

@ The glass fiber filter(s) was removed from its holder with
tweezers and placed in its original container (petri dish),

along with any loose particulate and filter fragments (Sample 1).

e The probe (EPA 5) and nozzle were separated and the internal
particulate rinsed with acetone into a borosilicate container
while brushing a minimum of three times until no visible
particles remained. Particulate adhering to the brush was
rinsed with acetone into the same container. The front half
of the filter holder was rinsed with acetone while brushing
a minimum of three times. The rinses were combined (Sample 2)

and the container sealed with a Teflon lined closure.

@ The total liquid in impingers one, two and three was measured,
the value recorded, and the liquid discarded.

@ The silica gel was removed from the last impinger and immediately
weighed.

® An acetone sample was retained for blank analysis.

Partjculate Analyses

The filters (Sample 1) and any loose fragments were desiccated for 24 hours and

weighed to the nearest 0.1 milligram to a constant weight.
The acetone wash samples (Sample 2) were evaporated at ambient temperature and

pressure in tared beakers, and desiccated to constant weight. All sample residue

weights were adjusted by the acetone blank value.

- 18 -



The weight of the material collected on the glass fiber filter(s) plus the
weight of the residue of the acetone nozzle/probe/front-half filter holder
washes represents the ''total'' EPA Method 5 catch. Complete laboratory results

are presented in Appendix B of this report.

Particle Size Sample Recovery and Analyses

The cascade impactor substrates and any loose fragments were carefully removed

from their support plates with tweezers and placed in individual containers

(petri dishes) for shipment to the Weston Laboratory.

Each cascade impactor filter was fired at SZSOC and pre-weighed to the nearest
0.1 milligram to constant weight at Weston's Laboratory prior to on-site
application. Subsequent to emissions exposure, the cascade impactor substrates,
back-up filters and any loose fragments were desiccated for 24 hours in the

Laboratory and weighed to the nearest 0.1 milligram to constant weight.

_]9-



DISCUSSION OF TEST RESULTS

Particulate test data and test result summaries are presented in Tables 1
through 10 of this report. Figures 7 and 8 illustrate the particle size

distribution of the particulate matter at the baghouse inlet locations.

No unusual sampling difficulties were encountered during the test periods,

but it should be noted that the two tests performed at the #8 Raymond
Impact Mill Baghouse on December 5, 1978 had to be repeated due to a

malfunction in the mechanical collector which resulted in an abnormally

high particulate loading on the baghouse which invalidated the two tests.

The particulate removal efficiency of No. 8 Raymond Impact Mill Baghouse
was measured at 99.72%; that of the Roller Mills was 99.54%. Both
efficiencies were calculated on one simultaneous inlet/outlet test

only.

Results of the AndersonR cascade impactor particle size distribution
tests at both inlet locations show that > 95% of the particles entering

each baghouse were > 1.0 microns in diameter.

Determination of visual opacity at the #8 Raymond Impact Mill Baghouse

resulted in no visible emissions observed with the exception of the first
test; similar observations of 0% opacity were made at the Roller Mill

Baghouse. The first test at this location resulted in readings averaging

5% opacity.

The results of visible emission testing at both sites are summarized in
Tables 11 through 14.

- 20 -



GEORGIA KAOLIN COMPANY
pry 8ranch, Georgia

TABLE 1
#8 Raymond Impact Mi11 Baghouse Inlet

Summary of Test Data

Test Data
Test Number 1
Test Date 12-6-78
Test Period 1615-1723

Sampling Data

Sampling Duration, minutes 60.0
Nozzle Diameter, inches 0.188
Barometric Pressure, inches mercury 29.98
Average Orifice Pressure Differential, inches water 0.85
Average Dry Gas Temperature at Meter, F 81.
Sample Volume at Meter Conditions, cubic feet . 29.55
Sample Volume at Standard Conditions, 1 cubic feet 28.64

Gas_Stream Moisture Content

Total Water Collected by Train, ml 48.5
Standard Volume of Water Collected, cubic feet 2.28°
Moisture in Gas Stream, percent by volume ’ 7.4
Mole Fraction of Dry Gas 0.926
Gas Stream Composition
C0g, percent by volume 0.0
02, percent by volume 20.9
€O, percent by volume 0.0
N2, percent by volume 79.1
Molecular Weight of Wet Gas 28.16
Molecular Weight of Ory Gas 28.97
Gas Stream Velocity
Static Pressure, inches water - 2.2
Absolute Pressure, inches mercury 29.82
Average Temperature, F 136.
Pitot Tube Calibration Coefficient 0.839
Total Number of Sampling Points 12.0
Velocity at Actual Conditions, feet/second 51.3
Gas Stream Volumetric Flow
Stack Cross-Sectional Area, square feet _——5.59
Volumetric Flow at Actual Corditions, cubic feet/minute Lili}ﬁp:ﬁ
Volumetric Flow at Standard Coriditions, cubic feet/minute T4,0%0.
Percent !sokinetic 98.5
Process Operations Data See Appendix F for Operations Log

‘Standard Conditions = 68°F, 29.92 inches mercury, dry basis.

- 21 -



GEORGIA XAOLIN COMPANY
Dry Branch, Georgia

TABLE 2
#8 Raymond Impact Mill Baghouse Exhaust

Summary of Test Data

Test Data
Test Number 1 2 3
Test Date 12-6-78 12-6-78 12-6-78
Test Period 1355-1540 1655-1840 1945-2130

Sampiing Data

Sampling Duration, minutes 96.0 96.0 96.0
Nozzle Diameter, inches 0.180 0.180 0.180
Barometric Pressure, inches mercury 29.98 ] 29.98 29.98
Average Orifice Pressure Differential, inches water 1.72 1.72 1.77
Average Dry Gas Temperature at Meter, F 95. 86. 76.
Sample Volume at Meter Conditions, cubic feet 69.07 69.89 73.32
Sample Volume at Standard Conditions, | cubic feet 65.0b 66.92 71.52
Gas Stream Moisture Content
Total Water Collected by Train, ml 104.5 120.0 87.5
Standard Volume of Water Collected, cubic feet 4.92 5.65 4.12
Moisture in Gas Stream, percent by volume 7.0 7.8 5.4
Mole Fraction of Dry Gas 0.929 0.922 0.946
Gas Stream Composition
€0z, percent by volume . 0.0 0.0 0.0
02, percent by volume 20.9 20.9 20.9
€0, percent by volume . 0.0 0.0 0.0
N2, percent by volume 79.1 79.1 79.1
Molecular Weight of Wet Gas 28.20 28.12 28.37
Molecular Weight of Dry Gas 28.97 28.97 28.97
Gas Stream Velocity
Static Pressure, inches water 1.6 1.7 1.6
Absolute Pressure, inches mercury 30.09 30.1 30.09
Average Temperature, °F 131. 14, 141,
Pitot Tube Calibration Coefficient 0.850 0.850 0.850
Total Number of Sampling Points 32.0 32.0 32.0
Velocity at Actual Conditions, feet/second 80.0 81.2 81.7
Gas Stream Volumetric Flow
Stack Cross-Sectional Area, square feet 3.69 3.69 3.69
Volumetric Flow at Actual Corditions, cubic feet/minute 17,630, 17,960. 18,060.
Volumetric Flow at Standard Conditions, cubic feet/minute 14,790. 14,650. 15,080,
Percent Isokinetic 95.6 99.3 103.1
Process Operations Data SEE APPENDIX F FOR OPERATING LOG

‘Standard Conditions = 68°F, 29.92 inches mercury, dry basis.
- 22 -



GEORGIA KAOLIN COMPANY
Dry Branch, Georgia
TABLE 3
Roller Mills Baghouse Inlet

Summary of Test Data

Test Data
Test Number 1216'78
Test Date oo
Test Period 1053-1240
Sampling Data
Sampling Duration, minutes 56.0
Nozzle Diameter, inches 0.188
Barometric Pressure, inches mercury 29.98
Average Orifice Pressure Differential, inches water 2.4
Average Dry Gas Temperature at Meter, F 99.
Sample Volume at Meter Conditions, cubic feet R L6.56
Sample Volume at Standard Conditions, ! cubic feet h3.28

Gas Stream Moisture Content

Total Water Collected by Train, m!} 79.0
Standard Volume of Water Collected, cubic feet 3.72
Moisture in Gas Stream, percent by volume 7.9
Mole Fraction of Dry Gas 0.921
Gas Stream Composition
€0y, percent by volume 010
02, percent by volume 20.9.
CO, percent by volume 0.0
N2, percent by volume 79.1
Molecular Weight of Wet Gas 28.10
Molecular Weight of Dry Gas 28.97
Gas Stream Velocity
Static Pressure, inches water - 3.1
Absolute Pressure, inghes mercury 29.75
Average Temperature, °F 134,
Pitot Tube Calibration Coefficient 0.839
Total Number of Sampling Points 28.0
Velocity at Actuval Conditions, feet/second 86.6
Gas Stream Volumetric Flow
Stack Cross-Sectional Area, square feet 1.65
Volumetric Flow at Actual Corditions, cubic feet/minute 3,550.
Volumetric Flow at Standard Conditions, cubic feet/minute 6,960.
Percent isokinetic 94.9
Process Operations Data See Appendix F for Operations Log

\ o
Standard Conditions = 68°F. 29.92 inches mercury, dry basis.
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GEORGIA KAQLIN COMPANY

Dry Branch, Georgia
TABLE 4

Roller Mills Baghouse Exhaust

Summary of Test Data

Test Data

Test Number
Test Date
Test Period

Sampling Data

Sampling Duration, minutes

Nozzle Diameter, inches

Barometric Pressure, inches mercury

Average Orifice Pressure Differential, inches water
Average Dry Gas Temperature at Meter, F

Sample Volume at Meter Conditions, cubic feet
Sample Volume at Standard Conditions, cubic feet

Gas Stream Moisture Content

Total Water Collected by Train, ml

Standard Volume of Water Collected, cubic feet
Moisture in Gas Stream, percent by volume

Mole Fraction of Dry Gas

Gas Stream Composition

€0y, percent by volume

02, percent by volume

C0, percent by volume

N2, percent by volume
Molecutar Weight of Wet Gas
Molecular Weight of Dry Gas

Gas Stream Velocity

Static Pressure, inches water

Absolute Pressure, inches mercury

Average Temperature, F ’

Pitot Tube Calibration Coefficient

Total Number of Sampling Points

Velocity at Actual Conditions.‘feet/second

Gas Stream Volumetric Flow

Process Operations Data

Stack Cross~Sectional Area, square feet

Volumetric Flow at Actual Conditions, cubic feet/minute

i
12-5-78
0953-1203

120.0
0.189
30.22
1.01
57.
63.78
65.29

126.5
5.96

0.916

WO oo
WO ~0Owo

~i\N

28.
28.

30.26
129

o
o o
w
w

20.
51.9

3.14
9,780.

Volumetric Flow at Standard Conditions, cubic feet/minute 8,120.

Percent Isokinetic

See Appendix F

108.0

1 .
Standard Conditions =68° F, 29.92 inches mercury, dry basis.
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2
12-5-78
1357-1605

120.
.189
30.
.02
73.
65.
64,

20.
79.

27.
28.

3.
9,830.
8,150.

106.

for Operations

oW oV

WY —0OWo

~

22

23
79

.60

30.
123,
-835
20.
52.

26

Log

3
12-5-78
1030-1252

120.0
0.189
29.98
1.05
78.
65.42
63.87

0.55
30.02
136.
0.835
20.0Q
54.8

3.14
10, 340.
8,560.

100.2



GEORGIA KAOLIN COMPANY

Dry Branch, Georgia

TABLE 5
#8 Raymond Impact Mill Baghouse Iniet

S.ummary of Test Results

Test Data
Test Number 13
Test Date 12-6-78
Test Time - 1615-1723
Gas Flow
Standard Cubic Feet/minute, dry 14,040,
Actual Cubic Feet/minute, wet 17,180.
Particulates
Nozzle, Probe and Front Half Filter Holder 2.015
Catch Fraction,g ;
Filter Catch Fraction, g 6.3624
Total Particulates, ¢ 8.4039.
Particulate Emissions]
Grains/dry standard cubic foot? k.53
Pounds/hour 545.

]Based on Total Particulates captured by train.

2Standa'rd Conditions = 68°F and 29.92 inches mercury.

3Test conducted concurrently with Run 2, No. 8 Raymond Impact Mill Baghouse
Exhaust Test.
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GEORGIA KAOLIN COMPANY

Dry Branch, Georgia

TABLE 6
#8 Raymond Impact Mill Baghouse Exhaust

Summary of Test Re;ults

Test Data
Test Number 1 2 3
Test Date 12-6-78 12-6-78 12-6-78
Test Time: 1355-1540 1655-1840 1945-2130
Gas Flow
Standard Cubic Feet/minute, dry 14,790. 14,650. 15,080.
Actual Cubic Feet/minute, wet 17,690. 17,960. 18,060.

Particulates

Nozzle and Front Half Filter Holder

Catch Fraction, g 0.0381" 0.0228 0.0258
Filter Catch Fraction, g 0.0447 - 0.0309 0.0460
Total Particulates,g 0.0828 0.0537 0.0718
Particulate Emiss?ons]
Grains/dry standard cubic foot2 0.020 0.012 0.016
Pounds/hour 2.49 1.54 2.01
Baghouse Particulate Removal '
Efficiency,percent 99.72
Visib]a‘Emissions3
.5 percent opacity, minutes observed 0.0
0 percent opacity, minutes observed 90.0
Unobserved readings, minuted observed 0.0

1
Based on Total Particulates captured by train.

2Standard Conditions = 68°F and 29.92 inches mercury

3

Opacity results listed are in minutes of the observed reading during the test period.
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GEORGIA KAOLIN COMPANY
Dry Branch, Georgia

TABLE 7

Roller Milis Baghouse Inlet

Summary of Test Results

Test Data

Test Number ‘ ]
Test Date 12-6-78
Test Time 1053-1240

Gas Flow
Standard Cubic Feet/minute, dry 6,960.
Actual Cubic Feet/minute, wet 8,550.

Particulates

Nozzle, Probe and Front Half Filter Holder 1.4983
Catch Fraction, g. .
Filter Catch Fraction , g 3.4416
Total Particulates, g 4.9399

Particulate Emissions]

Grains/dry standard cubic foot2 1.76
Pounds/hour 105.

‘Based on Total Particulates captured by train.
2Standard Conditions = 68°F and 29.92 inches mercury.

3Test conducted concurrently with Run 3, Roller Mills Baghouse Exhaust Test.
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GEORGIA KAOLIN COMPANY

Dry Branch, Georgia

TABLE 8
Roller Mills Baghouse Exhaust

Summary of Test Results

Test Data
Test Number i
Test Date 12-5-78
Test Time 0953-1203
Gas Flow
Standard Cubic Feet/Minute,dry 8,120.
Actual Cubic Feet/minute, wet 9,780.
Particulates

Nozzle and Front Half Filter Holder

Catch Fraction, 9 0.0335
Filter Catch Fraction, 9 0.0107
Total Particulates, g 0.0442

Particulate Emissions]

Grains/dry standard cubic foot2 0.010
Pounds/hour 0.73
Baghouse Particulate Removal Efficiency,

percent -

Visible Emissions3

> 10 percent opacity, minutes observed 0.0
5 percent opacity, minutes observed 112.75
0 pércent opacity, minutes observed 3.

Unobservable reading, minutes observed 4 25

]Based on Total Particulates captured by train.
2Standard Conditions = 68°F and 29.92 inches merc ury

2
12-5-78
1357-1605

8,150.
9,830.

.0152
.0075

0.0227

(o«

0.005
0.38

120.0

3
12-6-78
1030-1252

8,560.
10,340.

.0241
.0029

.0270

o O

o

0.007
.48

o

99.54

120.0

3Opacity results listed are in minutes of the observed reading during the 120

minute test period.
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GEORGIA KAOLIN COMPANY

Dry Branch, Georgla
TABLE

PARTICLE SIZE DISTRIBUTION

Date: December 6, 1978 Pbar (in. Hg.) 29.98
Location: Georgia Kaolin ; Stack Temp (OF) 135.
Sampling Location: Raymond Mill Sample Time (Min) 5.
Traverse Point No. Sampled:  X-2 _ Sample Volume (cf) 2.946
' . Moisture (% HZO) 8.
Meter Temp (°F) 82.
Flow Setting, H 0.9k
(in. HZ)

Nozzle Diameter (in.) 0.188

Sample Flow Rate (at stack conditions): 0.59 cfm

Plate Net. Wt. ' Cumulative EAD

No (mg) A R | % (Microns)
1 35.1 10.1 100. 13.1 and larger
2 b5.9 13.2 89.9 8.1
3 124.9 35.8 76.7 5.5
4 97.3 27.9 40.9 3.8 -
5/ 30.9 8.0 13.0 2.4
6 12.3 3.5 4.1 1.2
"7 2.1 0.0 0.6 0.7
8 0.0 0.0 .0 .-
Backub
Filter 0.0 0.0 0.0 -
TOTAL 348.5
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EFFECTIVE AERODYNAMIC PARTICLE DIAMETER, microns
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PARTICLE SIZE DISTRIBUTION

0.01
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(% WEIGHT LESS THAN DIAMETER)

FIGURE 7

80

95

89

98.0 98.8

99.99



GEORGIA KAOLIN COMPANY

Dry Branch, Georgia
TABLE 10

PARTICLE SIZE DISTRIBUTION

Date: December 6, 1978 _ Prar (in. Hg.) 29.98

Location: Georgia Kaolin Stack Temp (°F) 135.

Sampling Location: Roller Mill Sample Time (Min) 3.

Traverse Point No. Sampled: "Y-6 Sample Volume (cf) 2.79
Moisture (% H20) 8.
Meter Temp (°F) 96.
Flow Setting, H 2.6

(in. HZ)

Nozzle Diameter (in.) 0.188

Sample Flow Rate (at stack conditions):

Plate Net. Wt. o Cumulative EAD
No. (mg) : 2 R (Microns)
1 17.0 13.2 100 10.3 and larger
2 27.4 Lo ‘ 21.3 86.8 6.7
3 37.1 28.8 65.5 4.4
A 23.0 17.9 36.7 2.9
5, 16.8 13.0 18.8 1.8
6 7.1 "'3 5.5 5.8 1.0
7 0.4 ' 0.3 0.3 0.6
8 0.0 ! 0.0 0.0 0.4
Backup
Filter 0.0 0.0 0.0
TOTAL 128.8
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Table 1|
SUMMARY OF VISIBLE EMISSIONS

Date: December 5, 1978 - Type of Plant: Clay
Type of Discharge: Stack Location of Discharge:Roller MiTT QutTet
Height of Point of Discharge: Approx100' Description of Sky: Clear Biue
Wind Direction: East Wind Velocity: > - U mi/hr
Color of Plume: Wiite Detached Plume:  Yes
Observer No.: Duration of Observation: APpProx. 2 h
Distance from Observer to Discharge Polnt' _Approx. 25!
Direction of Observer from Discharge Point: Southeast
Helight of Observation Point: Approx, 100° 4
Descr\ption of Background: Clear Blue
SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set - Tjme : Opagity
Number Start End Sum Average Number Start End " | Sum Average
1 0953 0958 100 5 21 1139 1144 95 5
2 0958 1003 | 90 5 22 1144 1149 95 5
3 1003 1008 95 5 23 1149 1154 80 L.7
b 1008 1013 100 -5 24 1154 1159 95 5
5 1013 1018 90 5 25 1159 1203 70 L.4
6 1018 1023 100 5 26
7 1023 1028 90 - 5 27
8 1028 1033 100 5 28
9 1033 1038 55 2.9 29
10 1044 1049 | 100 5 30
11 1049 1054 95 5 31
12 1054 1059 100 5 32
13 1059 1104 100 5 33
14 1104 1109 100 5 34
15 1109 114 100 5 35
16 1114 1119 95 5 36
17 1119 1124 100 5 37
18 1124 1129 90 5 38
19 1129 1134 100 5 39
20 1134 1139 | 100 5 10

Sketch Showing How Opacity Varied with Time:

19
Opacity
(%)
0 5 30 15 T hr 75 30 15 7 hr
0 Time
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Table 12
SUMMARY OF VISIBLE EMISSIONS

Date: December 1978, - Type of Plant: Clay

Type of Discharge: Stack Location of Discharge: Roller Mill Qutlet
Height of Point of Discharge: _ Approx. 100' Description of Sky: Clear Blue

Wind Direction: East Wind Velocity: 5 - 10 mi/h

Color of Plume: wWhite Detached Plume: VYes

Observer No.: Duration of Observation: Approx. 2 h

Distance from Observer to Discharge Point: Approx. 25!

Direction of Observer from Discharge Point: Southeast

Height of Observation Point; Approx. 100'
Description of Background: Clear Blue
SUMMARY OF AVERAGE OPACITY
Set Time -Opacity Set - Time Opagity
Number Start End Sum Average Number Start End Sum Average
1 1050 1055 0 0 21 1235 1240 0 0
2 1055 1100 0 0 22 1240 1245 0 0
3 1105 1110 0 0 23 1245 1250 0 0
L 1110 1115 0 0 24 1250 1251 0 0
5 1115 1120 0 0 25
6 1120 1125 0 0 26
7 1125 1130 0 - 0 27
8 1130 1135 0 0 28
9 1135 1140 0 0 29
10 1140 1145 0 0 30
11 1145 1150 0 0 31
12 1150 1155 0 0 32
13 1155 1200 0 0 33
14 1200 1205 0 0 34
15 1205 1210 0 0 35
16 1210 1215 0 0 36
17 1215 1220 0 0 37
18 1220 1225 0 0 38
19 1225 1230 0 0 39
20 1230 [1235 0 0 10
Sketch Showing How Opacity Varied wi;h Time:
10
Opacity
(3)
' 5
S - T (¢ - T A R A AT
0 Time

-34-



Date:

December 5, 1978

Table 13
SUMMARY OF VISIBLE EMISSIONS

Type of Discharge:

Height of Pojint of Discharge:

Wind Direction:
Color of Plume:

Stack

East

100!

white

+ Type of Plant:

Clay

Location of Discharge: Roller Mill OQutlet
Description of Sky:

Wind Velocity:

Clear Blue

5 - 10 mi/h

Detached Plume:

Yes

Observer No.: Duration of Observation: 128"
Distance from Observer to Discharge Point: 25!
Direction of Observer from Discharge Point: Southeast
Helght of Observation Pofnt; 100!
Description of Background: Clear Blue
) SUMMARY OF AVERAGE OPACITY
Set Time Opacity .Set Time Opacity
Number Start End Sum Average Number Start " End Sum Average
1 1357 1402 0 0 21 1537 1542 0 0
2 1402 1407 0 0 22 1542 1547 0 0
3 1407 1412 (0] 0 23 1547 1552 0 0
4 1412 1417 0 0 24 1552 1557 0 0
5 1417 1422 0 0 25 1557 1602 0 0
6 1422 1427 0 0 . 26 1602 1605 0 0
7 1427 1432 0 0 .27
8 1432 1437 0 0 28
9 1437|1442 0 0 29
10 1442 1447 0 0 30
11 1447 1452 0 0 31
12 1452 1457 0 0 32
13 1457 1502 0 0 33
14 1502 1507 0 0 34
15 1507 1512 ) 0 35
16 1512 1517 0 0 36
17 1517 1522 0 0 37
18 1522 1527 0 0 38
19 1527 1532 0 0 39
20 1532 ‘1537 0 0 Lo
Sketch Showing How Opacity Varied with Time:
10
Opacity ‘
(%)
5
o 1% 0 L% Thr 15 30 & . 2hr
0 Time
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Tab]e: 11’
SUMMARY OF VISIBLE EMISSIONS

Date: December 6, 1978 Type of Plant: Clay Processing

Type of Discharge: >tack Location of Discharge: #8 Raymond lmpact Mjll
Height of Point of Discharge: Approx. &0’ Description of Sky: Blue

Wind Direction: Northwest Wind Velocity: 5 mi/h

Color of Plume: white Petached Plume: No

Observer No.: Durafion of Observation: 11/2 h

Distance from Observer to Discharge Point:
Direction of Observer from Discharge Point: South
Height of Observation Point: 8o~
Description of Background: ureen rine rorest

SUMMARY OF AVERAGE OPACITY
. Set Tipe Opacity Set - Tijme Opagity
Number Start End Sum Average Number Start End Sum Average
1 1400 1405 0 0 21
2 1405 1410 0 0 22
3 1410 1415 0 0 .23
4 1415 1420 0 0 24
5 1420 1425 0 0 25
6 1425 1430 0 0 26
7 1430 1435 0 0 27
8 1435 1440 0 0 28
9 1440 1445 0 0 29
10 1445 1450 0 0 30
1 1450 1455 0 0 31
12° 1455 1500 0 0 32
13 1500 1505 0 0 33
14 1505 1510 0 0 34
- 15 1510 1515 0 0 35
16 1515 1520 0 0 36
17 1520 1525 0 0 37
18 1525 1530 0 0 : 38
19 39
20 - 4o

Sketch Showing How Opacity Varied with Time:

10
Opacity
(3)

0 5 30 5 T hr 5 30 55 T hr
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APPENDIX A

RAW TEST DATA



TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

LaNT _(>eor ey ol bﬁ.&ol;n

77

DATE . . JQ=% <)X
INSIDE OF FAR WALL TO 1,1
OUTSIDE OF PORT. (DISTANCE & 3.5 /A
VAR
OUTSIBE OF PORT. (DISTANCE B 3/
STACK 1.0.. (DISTANCE A - DISTANCE B A
NEAREST UGUASTREAN DISTURBANCE =V gI8 074,

SMIPLING LOCATION T o=t B Ta 3.0 #A4R
INSIDE OF NEAR WALL TO

NEAREST UPSTREAM DISTURBANCE 4 A5 0/A.
CALCULATOR (/2 X2A

SCHEMATIC OF SAMPLING LOCATION

TRAVERSE ! PRODUCT OF

TRAVERSE POINT LOCA” ION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF PORT
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 1 8 INCH) DISTANCE B {SUM OF COLUMNS 4 & 5)
; 7
XY | 0YY 327 3% 74" o g
/
Q| /46 ! g g " ¢ %
3| o ca” /327
¢ 26Y 2 47 R Qe
5 L¥5Y 22 %" 20 Y
b | .Fse v 20 %° v 29 %’




PRELIMINARY VELOCITY TRAVERSE

PLANT _GEORG/A  KAOLIA/

DATE __/9/4/2 &

LOCATION _Ze £7 ST B4 N
STACK 1D, _ 32"

BAROMETRIC PRESSURE. in. Hg __ L+ 2 &&

STACK GAUGE PRESSURE, in. H,0 ___~*2/%

OPERATORS 0/?@14/% WHLL)IAMS SCHEMATIC OF TRAVERSE POINT LAYOUT
.I“ TéAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
PCINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER Upg . in. HyO (T,). °F NUMBER Wpg ). in.Hy0 (Ty1. °F
X=/ /20 | N3 Y-/ | 225 | /23
) /.30 /22 | 2 /.35 (Y
2 LYO JR ? /.35 Dy
7 450 (25 & | LYE AL
s /50 23w | &~ | A4S0 | /ST
4 £.20 1Y £ [ a5 [2Y

AVERAGE /. 35 |24 AVERAGE /, 35 /24




'NOMOGRAPH DATA
PLANT Cn. Kaoli)

DATE / Z/ 4/78

SAMPLING LOCATION 2 & /&i D, ma‘?ﬂé‘é’
CONTROL BOX NO. Viz27 YR = 839
CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. Hy0 Mg /» B8
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F g | 90
PERCENT MOISTURE IN GAS STREAM BY VOLUNE By 27
BAROMETRIC PRESSURE AT METER. in. Hg P

STATIC PRESSURE IN STACK, in. Hg
(Pm%0.073 x STACK GAUGE PRESSURE in in. Hy0) P

P :

RATIO OF STATIC PRESSURE TO METER PRESSURE Sen | L 2O
AVERAGE STACK TEMPERATURE, °F oo ze
AVERAGE VELOCITY HEAD. in. H)0 Aoy | 135
MAXIMUM VELOCITY HEAD. in. H,0 M. | [ BO

C FACTOR 406
CALCULATED NOZZLE DIAMETER. in. S183
ACTUAL NOZZLE DIAMETER. in. /83
REFERENCE 3. in. Hy0 Lbd

KRS




PLART
DATE ____ !¢

SAMPLE TYPE
RUN NUMBER
OPERATOR

AMBIENT TEMPERATURE
BAROME TRIC PRESSURE
STATIC PRESSURE, (P )

IT
SAMPLING LOCATION

A oAl

oy
-2,

-METER AH

ASSUMED MOISTURE ‘

SAMPLE 80X NUMBER
e
Z.5 B

METER BOX NUMBER

PROBE LENGTH AND TYPE W
NOZZLE1D. _. .

VS &94

C FACTOR . [ Ob
PITOT TUBE FACTOR /33 2 e
REFERENCE o p

FILTER NUMBER (s) _ﬁﬁx,& 24470 NOTE 2
READ AND RECORD ALL DATA EVERY = MINUTES LG r = . KT
TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE STACK DRY GAS METER
POINT | coo G (240 Wy 183 HEAD DIFFERENTIAL | TEMPERATURE TEMPERATURE  §
NUMBER nmﬁ.mm\hog) (sog).n- K0 | (am.in K0 Ty INLET | OUTLEY
- ._6' _ 4 72 “F0F DESIRED | ACTUAL T ‘.,'.“f_ l"_ml‘,}_':f
X-/ 494, 202 ,gg_ 929 .94 16/ |70 |68 ;
2 477350 | |.64 .8 7 |75 |7/
3 927, 752 éK L7277 /92 |80 |72}
> 162,660 5 /991,95
= £05, 200 o _[,9¢1.9¢
¢ [ [L355vep | 507, 5bf 78|48 |68
r LGS o B
1652 578t 507, L5/
\J -} S/w.000 | .55 |.063].63
I 2 £)Z.z2¢0 57 1.661.¢6
3 5/%,5 60 65 | 971.77
i 5 /7.20D 22N
£ 519. 750 | .75 | .8 ,e</
ALY, 527, 0D 75| 99].%Y
15.6971 —
14.4 47
Tosal | ¥a3 Y




FIETD DA

amr__CA4. /@d&’\/

-
———

PROBE LENGTH AND rm.%éé&’('
NOZZLEMD... ..___ . - L

DME_____12/¢ . -
SAMPLING LOCAT(O ’[ ‘ M ASSUMED MOISTURE. % . & . __
SAMPLE TYPE 4 J SAMPLE BOX NUMBER __},—-”?z?__h
-2 METER BOX NUMBER —
::::RNA"T,?RER _celio~w METER aH, T eds -9 %31
AMBIENT TEMPERATURE @O CFACTOR ____. . ==~ __
BAROME TRIC PRESSURE < . PITOT TUBE FACTOR ___——T
STATIC PRESSURE. (PJ) ﬁ% REFERENCE &p -
FILTER NUMBER (s), Zz3 _— NOTE —
: . . ! ‘ 5 Z'C/Ig/: :_G/K, .
A READ AND RECORD ALL DATA EVERY MINUTES
TRAVERSE : CLOCK TIME GAS METER READING VELOCITY. | ORIFICE PRESSURE STACK DRY GAS METER PuMP SAMPLE BOX IMPINGER
POINT | cpupLinG (240 PRRRAN LTI L|WEAD . | "'DIFFERENTIAL | TEWPERATURE TEMPEQATURE VACUUM. | YEMPERATURE. [ TEMPERATURE,
NUMBER TINE. mia cLock ‘c.'x?;y_ . "20 1aH), in. Hy0) (.°F weer | outier m. He of °f
- T7220]  522.3%3] " " [oesme [actuar (T - F [T . "F
s S 25299 .2 | ' E; N -
X=2! i 525.297| g -|.24|.24 155 | 4160 N 1’ _
-a.q_‘f_g__ - .—__ -_ R ._.,__-,,_ 1 | e
2 —— -
\\T’q ——— pu—
.. \ A Bk AN R S
2 A AT e T L —
- O ( &f@?’}'*ﬁ‘\"\) - .09 285 = 0.6 g,sgf‘&l
50/489 .| Hhrooch [ nozele
level Serica 39 % Connd €D, [x Toplopn.  EA
_ Cai=yl ' | i ,
O 35,7 5.1 |00 25 .05 13.\
I £.9 (. | 39, 2-7 8 ol
. Y 35.% 76,7 4.2 5.5
3 22 27,9 |70.9 3,641 3.%
9 20.9 3.9 13.0 R 2,4
g.‘ 1343 3;; lf.L ll S ,'D\
6- . _Q.l OOB ‘ ch . 007 0‘7
ZL' 616 Q‘O 6.0 (§ G:Sﬁ
g‘ - O X 0 Q' D - e
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT _SEORE/A  KAOL 1A~
DATE . /A/%/2%

-
SAMPLING LOCATION _ )7z &7 & [eT M
INSIDE OF FAR WALL TO »
. OUTSIDE OF PORT, (DISTANCE A} __ 27
INSIDE OF NEAR WALL TO "
QUTSIDE OF PORT, (DISTANCE B <7
STACK 1.D.. (DISTANCE A - DISTANCE B) 2 & */ ‘
"NEAREST UPSTREAN DISTURBANCE __ 0% £, 5% D)4,
NEAREST DOWNSTREAM DISTURBANCE __/50" $.22 24,
CALCULATOR AYGRAd : SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCA" ION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF PORT
NUMBER OF STACK 1.D. STACK I.D. (TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
X=Y /| 0/ 2s7 %" 3" 2%
, OYT 1Y R .
3 OES o< Ty
Y /S 2% £ :/é/
3 Y/ g 7 %
4 LJ30 s ¥y g 53{‘/
7 as2 7 % 0%
g 205 S ¥y 1237y
¥ ¢
S | LedT. 2% /5 Sf Y
%) 1217 /5 Y% 2/ 75
// 2§49 20% Q3%
/J €3/ %% Yy ;/;
/P s75 L ¥ A STy
/Y Ty | 22% Q&
/5 1i,eT) v a9y Q9 Yy
2 F5Y Ny o5 v o5 Vs




PRELIMINARY VELOCITY TRAVERSE

PLANT_GLORGIA KAHoLIN
DATE /2 /{25

LOCATION _ 24T e&T
STACK 1.D. _oad 6

rE R

BAROMETRIC PRESSURE. in. Hg 293¢
STACK GAUGE PRESSURE. in. H,0 YA X

SCHEMATIC OF TRAVERSE POINT LAYOUT

OPERATORS_Q@MLMJ_M_Q&MS

v
r§=wh‘7‘L Yoo~y . c¥ L.$=1 &S PS: f;fo{
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HE.AD TEMPERATURE c.) claw e POINT HE{\D TEMPERATURE
NUMBER Qpg), in.Hy0 (T,). °F NUMBER Lpg . in.Hy0 (T, °F
Flow

X =/ /23 P, Sy LY =) /.39 LAE
2 193 Y, | 2 | 13e %2

J 220 1% 3 /.59 /29

& 230 /) E yd /8O /279

& L.2& 1)s & LSS 125

£ 2.0 1< 4 /.40 /27

L 2/5 /30 7 e S [20

o 20 /22 g /.50 IRZ>)

S 47 /30 § 5. | 170 /20

/0 1L95 /36 ‘s /o 195 (36

/! 175 /2) | /7 2.0 I’

/12 /L 5S /306 /3 2,03 122

12 2] IR, 12 -2 IR,

Y K2 B 2% - x L) S /Y QAL | /22
& [0 12T /5= 2:4Q /39
/4 /ey 1% L& 2./2 R,
AVERAGE | AVERAGE




'NOMOGRAPH DATA

PLANT _ S o Enolin

DATE \VL-4-7 K

SAMPLING LOCATION __¥< R \e’&:)wz\wA Iv\@.;;—} wal\l Ouf\ e 4
CONTROL BOX NO. __ L0 & ‘

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 4 Mg | 1.&9
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Thavg. 20
PERCENT MOISTURE IN GAS STREAM BY VOLUME Buo ' C&

| BAROMETRIC PRESSURE AT HETER. in Hg P 20.0

STATIC PRESSURE IN STACK, in. Hg

(P *0.073 x STACK GAUGE PRESSURE in in. Hy0) P 204
RATIO OF STATIC PRESSURE TO METER PRESSlEiE ol 1.0
AVERAGE STACK TEMPERATURE, °F Tog | 130
AVERAGE VELOCITY HEAD. in. H,0 .\p;vg, \S
MAXINUM VELOCITY HEAD. in. H,0 o | 2.3
C FACTOR .. 99
CALCULATED NOZZLE DIAMETER. in. 2y

ACTUAL NOZZLE DIAMETER. mA. x 180

- REFERENCE 3p. in. Hy0 /.80 -




PLANT_GA. Kgoslr/ __ _

DATE_LR/&/2F 7 Y .
SAMPLING LOCATION _&QZ___QUT

SAMPLE TYPE

RUN NUMBER __/1_43_
OPERATO A .
RATOR _£/ 4824, e d— -

AMBIENT TEMPERATURE

BAROMETRIC PRESSURE

_ZZO

PROBE LENGTH AN
NOZZLEI1D. ¢

ASSUMED MOISTURE

SAMPLE BOX NUMBER __2___; __W_ (.,._0.‘7-%5‘
METER BOX NUMBER _,,Laz__ _X=""

-METER AH,
C FACTOR

yvpf 3’_ZEA‘_.

2 76737

1

PITOT TUBE FACTOR 4§92 . D@

REFERENCE & p / ).

STATIC PRESSURE. lP )
FILTER NUMBER (s) _“\ [y N NOTE /-8 CAO i —
4
READ AND RECORD ALL DATA EVERY&Q MINUTES <% "" = 0/ ‘;/ C/\/K
TRAVERSE CLOCK TIME GAS METER READING VELOCITY ORIFICE PRESSURE STACK DRYGAS METER ;
POINT (24 e AN HEAD DIFFERENTIAL |- TEMPERATURE TEMPERATURE Vi
NUMBER Sm:uuc CLOCK) e tapg). m. Hy0 taH), in. H,0) (Tg).°F } .
,min INLET OUTLEY i
T o - ’355' $/9. 693 DESIRED | ACTUAL ‘_Tm__~ | Tm gy F j@
Y- 3 _&d/,3 172 1423 1 /9% |90 89 |}
a2 | ¢ $23.3 " V03 13| /ST 193 [P0 |k
2 | T FL551 425 1/25] | /A3 | 9Y 1T |
o | 12 - 5220 £320 (4301 | a3 | 96 [Fo |3
s 25 Xl T /45"’ 245 /d3 |98 | Do |1
P /2 0.8 YA IRVAT] (Y | 7€ |7 |0 i
v Y gg’ gj ‘ﬁf;; 4422 ;_JQLZ__W?Zu.§§;_ ¢ 5
g |l Yy . 4 / - J;J_i_ | 9% | &7 1}
< o7 536.9 /63 |LEa) -1 23 '_Z)O P 4 a7
o | 3o | 39> /%KD (/IS LAY (/09 8T | I
/7 | 248 S/ 3 /25 190 /S | S& | 9o |} RNt
12| 34 §%¢3.7 24O |2DF] (A8 |ro/ | Za 157,
17| 29 5vé. ) | 3203 /35 [roa| g0 |/ . o HE84s
Ly | Y 545 .7 1o /S 1207 ' e i:g.’?;;::f,::;a
5| ¥§ $£3°9. ¥ 243 |4/ B RS
2 | &9 FS2./8Y | 2.0% |04 R RRERELaT Y.
CUVIRSERE4IOR
. 5t 2R, 19885027
- B0F0ITE4TOE
PO EE5E25R]
T17PeR4. 46428
4756, 59691
95, 59677428
b e o, w;&,w:,; ';W,,;WW




TRAVERSE CLOCK TIME GAS METER READING VELOCITY ORIFICE PRESSURE STACK ORY GAS METER pump SAMPLE BOX IMPINGER
POINT [ c)uoi G 24 Wy, 18 HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE VACUUM. | TEMPERATURE. | TEMPERATURE.
NUMBER TIME. min CLOCK) Bpg). 0. H0 (aHI. in H)0r IT,).°F LET OTLET n Hg of of

) ¥5.3./5Y9 DESIRED | ACTUAL T o) °F [ (T o). F
Y=/ 13 €S 0 £SO /Y7 /39 190 %9 | 7 | ASO | &
) 1 & F57.3 473 1790 /37 195 (90 | & | 255 | &x
2 19 559. d.00 /95 /33 |98 |70 170 [ 355 | €a
L | 12 ol 0S5~ |2.09 (37 10090 | 40 | 46O | &
Kl 2y Ly L0 208 (32 /02l @a | 4O | 45 | &2
L | fgag 1l 200 1495 (34 1 /0% 90 | 10 60 | &a
2 1 FaE.S 2090 | /.95 (35S -1 /051 Q@0 | /O &
e | aYy §27:. 3 A.O0Q | 195 (R3S /08| $o | /2 | 5O % -
< 122 225 | /90 l/»& (36 /06 g/ /0 | Y5
/0 | 36 %2-‘7%1————}%—0—43&’ 1 /3 /06| 9/ 70 Taveo | &2
t) | 32 22 w0 | £ 726 ’ %9 /06 | 92l g 510‘7 &2
| 3¢ gga/ L2O | /€8 | 22 [ oS|F2 vYS | &3
22 1 3 Dl R0 /)4 Y3 (703 Fad A0 g
'Y | &) £5%. 6 7, &0 ) 76 |l 242 /251 %2 2T
/5| ¢5 £%6.2 | 1o /46X (Y | (03| FR AdEO0 | &P
24 | ¥ §58.25y (L2 /7D (Y2 0|9 aso | &3
/540 , T -
r A% 4 \;Dr», P
€2.673%  [iaVor [\giow /39.375 | -F5LE5P




8. .'B'ﬁ'-, \ . S,

FYETS DAT

PLANT AL PROBE LENGTH A%YPE __£Z£§X
DATE 2% o NOZZLE 1 D. . / o
g::itng YL‘?ECATION w ::fs;lj’hlios’g‘;lsl:l:,::&l? _;i e , <43 3
RUN NUMBER e METER BOX NUMBER _[&_52 L \""P A ’
OPERATOR A I METER aH, / FY¥ . [N
Am PERATURE %Q ,_ ACTO o
Bag:)?gt;f: nggguuns S scnrmcr ?uss FACTOR .ESO O n
STATIC PRESSURE. (Py) _¢- 4, o REFERENCE op L3
FILTER NUMBER (s) — NOTE - -
) w001
READ AND RECORD ALL DATA EVERY 2.+~ minuTES ue’ad
TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE STACK DRY GAS METER
PONT [ oyiot e (240 V. 18 HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE
NUMBER | CLOCK (apg). 0. Hy0 1aH). n. B,00 Ty °F INLET | ouTLET
Z55% 90,000 DESIRED | ACTUAL T 1o F | T g “F
X=-/ 1 2 g5/ 7 /05 | [00 /37 185
é ; F‘i‘.? /05 ./_,qgo_i._ - ¥
% __Z».AQ VAL
& | 2 g? yA 1.35 1130
AL v /32 /29
é L2 9&9 9 J Lo " UYI2 )
7| & 993.0 AL VA 7: 3
gl ay ] 509 - | s60 1455
Sl a2 7o2.1 . |\ p25 W20 |
/¢ | 200 209.Y | /.82 -L25 ]
/| 32 914, & 200- 193
| w2 | 34 7¢3.7 205 /57
3 | & G/6.9 | 157 (207
£Y | 42 | R | AJOTid/d]
28 | 95 Zal, A A.d0 /2 |
g | R PAL.503 | .40 1204




TRAVERSE CLOCK TiME GAS METER READING VELOCITY ORIFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE BOX IMPINGER
POINT SAMPLING (24 e V. W HEAD DIFFERENTIAL TEMPERATURE TEMPERATURE VACUUM. | YEMPERATURE. | TEMPERATURE.

NUMBER | e CLOCK 18pg). 1n. Hy0 taH). in Hy00 11,).°F weer | ourer n Hg °F °f
Po) Zd 7 503 DESIRED | ACTUAL Tm - °F | T . °F
Y-) | 3 759 | /sD |4y 239 | XS8R | d | 3So <7
21 6 922.6 | /%o /Y 91 196 | 52 | & ASS | 47
21 v 2322 | 4TS 49O /Y &7 Y | 2 QLD Y7
Y | F3o | 120 |/9F /Y2 | So |8 | 3 263 | 4=
Pl VY V39 & 14,95 452 (3 GO IF | 3 .| 960 | 9%
41 /& G 7 |t D |2.07 (Y219 g2 [ 2 |60 | /%
2 13 922.) . | 208 |/4%2 227 SR 7R =K Y& |« ]
| 1Y T /3 ‘| .90 /532 7Y | P2 ¥R |3 A& o %A
¢ 127 PSS | A FS [ /L¥O 2 PR FA | S | 55 | 4@
¢a | Q0 Fuss /90 L% L9 | P Tl |2 QSO | TR
/| 32 T2/ VA ZZRAVR S L3 | Fr |2 | 2 | d¥O 2
1) | 3¢ T Yo% 1190 | LES 23 | Fr | ®Y L | YO | &2
L | 3 T3 8 1 %0 "W &S /29 |7/ |$0 | S | R3%5 | 7
2 K7) 25%. R .50 /.55 (Y9Y | 7/ ¥Fo | 3 [ A30 7z
R %w 757 6 B VR % Iy | P | ®O 5_,_4,2‘35' &7
A 752.$99 /£ 75 420 LR | P | BD A¥sS | /2

TEH0 £7.577 3243 | 77V 1770.75| 3 3az




SUMMARY
RECORD OF VISiSLE EMISSIONS

. Type of Plant __ ( i/@” v 4-Zag RSO/t &

Company Name Go.. /f;ao//}o'

Plant Address j/;y ,5,4,44,;_ 6’.51
" Type of Discharge@/ OTHER

2 KT
~po’

Discharge Location

Height of Point:of Discharge

Observer's Location:
[}

/R -6-78
Hours of Observation /4go0- 1530

Date

Observer S A. (/' 7/l m -

B

Distance to Discharge Point Y4
Height of Observation Point Fao’ {?:
Direction from Discharge Point Y
Background Description Croew Priwe Foppest,
Weather{ Clear Overcast = Partly Cloudy Other ' Sky Color 5/

Vind Direction 7

Plume Description:

Detached: Yes @
Color: Black Other

e = .".' - .. . P — i = - 16 i s s emmmamme e e .'.‘.-.
~ Plume Disparsion Behav\or: Coning  Famning

Fumigating

Lofting

Wind Velocity

S

mi/hr

Other

4 , . 5
Estimaled Distance Plune Visidble coaWiANSHYTE )60




RECORD OF VISIBLE EMISSIONS

Company Name G A, kcaglin Date \2-G-7 8
Plant Address e -~ Ga. Observer . A. v\ ews
Stack Location '#}? ®r i ™M - Observer's

Location See T ecowd
Weather Conditions See yecowd .

TIME COMMENTS

MINT  SECCMDS

15

an

01

02

03

04

05

06

07

08

09

10

1

12

13

14

15

16

17

18

«19

20

21

22

23

24

25

26

27

28

olololo]|olo|ofo |0 |ofglo |ofo]|e|e o [djofofofofe|o|CiO|ofc e |8
ololololc|o|of{o|0|Clol0O|c|0o |00 (0[O0 [0[OI0|0|C|p|c|O|0 |a [T
'OQOOOOQQOQQOQQQQOQOOQOQOQQQ’QQQS
OQQOQOQO-QOOQDOOQQQQOOQDQQQOQ e lo |5

29




RECORD OF VISIBLE EMISSIONS

Company Mame _ G &. kaolvm Date 122-6-78
Plant Address ey Rvaweb observer 3. A Willieas
Stack Location 2eR\m™M Observer's

Location Sea\-<co v~o1

Heather Conditions See recCouvak

TIME : COMMENTS
AR [ MIN SECONDS :

[==3
o
E-—1
o

15 39

Y

c|®Iv|vig jofClo|Ofcjo (oo o0 |v(n o e (Cls (o jo @ |e|o|c(os o
Q[ |® | iQ0|o|Cgjo|a|0|0]|e|Oelc o O |O|cit 0|0 [0 0 (e |t | fo
o |2 vlo|Ojelelp oo Q|| io|ulololo oo |0 |® e |Olg]e | |O
S > iolnlo|o|t|olel®|g|o|lelc|Cio|ololololcle [C|o]C|ole s |o

/‘/'59




RECORD OF VISIBLE EMISSIONS

Company Hame __G-A . (CRolin. Date _ )2+ 6-2 8
Plant Address izh'il Ryraoweh 3 Q& Observer _ N \J1ang
Stack Location 8 R\ wA Obsewer'S

Location See v-fcabc‘z
Weather Conditions See \hg;cv‘ol R

TIME COMMENTS

MIN SELCHDS

15

09

0

02

03

04

05

06

07

08

09

10

1

12

13

14

15

16

17

18

‘19

20

21

22

23

24

25

26

27

28

olociolelo|(S|a|o|c|ofo|Ololg|o|o[o|Q0 [O|e|{qf0|C|c @ @[O0 (08

%
o
o
o
o
o
o
o)
=
¢
o
o
o
o
o
1%
o
o
o
o
%
o
o
o
o
o
o
o
o
o

ololo|olofolcioic|vlalglole|clolalo|clo |00 |C|Q || |¥|0le|ols
olo|O|a|0|%9 0o |o(0|c|Q|0|C|0|0|0lo|Clo|c|o|Ojo|Q|a|O|t|0 |0 &

29




DATE

SAMPLING LOCATION

SAMPLE TYPE

pLant QA Arfx i/
12¥, .

RUN NUMBER o34 -

OPERATOR _CRGAAINS . .
AMBIENT TEMPERATURE
BAROME TRIC PRESSURE
STATIC PRESSURE., (P}
FILTER NUMBER (s)

9 .

s 2&/&/7/

READ AND RECORD ALL DATA EVERY.E;.Q MINUTES

PROBE LENGTH AND TYPE _‘LEZES'_"
NOZZLE 1.D.,. / 8.

ASSUMED MOISTURE, % _ &5 .. ___

SAMPLE BOX NUMBER

METER BOXNUMBER /2 OY
METER AH, < —_
C FACTOR .

7
PITOT TUBE FACTOR . PO

n:rensncz ap _ L 20

NOTE ——7—677'%'@““‘

g". s ,0/) <A

TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE STACK DRY GAS METER
POINT SAMPLING (241 Nm)_ ll3 HEAD DIFFERENTIAL T[MPER‘?TURE TEMPERATURE
NUMBER | 1 ue min cLock (39g). n- Hy0 (aH). 1n. Hp0) To-"F INLET | OUTLET
S 7(59 037 DESIRED | ACTUAL Mo - °F | (T g "F
-] | = G229, % /95 202 | | J34 -
:; é 2?7025 05 /_.o_;}_ | 3F
4 72)_ — ?S_ 2 7_ 7 ] /_31_.. _
Y | 12 <76, %' 730 /4R (392
S~ | ¢s 5280 | LY0 137 /92
£ | 1w 950.) /Y7 /YA 12
2 | a/ 7&2.3 /.53 /,‘/<; /43 |
2 'L | wg4 S /22 g e/
2 27 %8 | 490 | [ES ] LYY
‘o | 30 772 | A ii- 1 LYS
// | 33 79/ 7 .00 /ﬁf /S £
12 | 3¢ LY / 2.0 .05 47 L %
L | =29 796.7 232 |2 3] A M
ly | va 75%.3 25 /% /Y6 Eh
il R ,.7 32 12,97 Y5 g
& | yy A 2 A0 8.4/ Y3 e
395
e 261
571
LeOE
—_ _ 1 AN
543




GAS METER READING
W 13

VELOCITY
HEAD

ORIFICE PRESSURE
DIFFERENTIAL

STACK
TEMPERATURE

DRY GAS METER
TEMPERATURE

SAMPLE BOX

TEMPERATURE.

IMPINGER

TEMPERATURE .

ap,). in. HZO (ah), in. HZO\ ﬂs\.°F NLET COTLET of of
Y, YY6 DESIRED T o) F [ (T g )-°F
- 6.3 (1D \LIR /3 O |7a / ASS Y6
2 &/ 225 1 /.12 /3 9 |73 / Q<0 A
3 0.8 5% |4%0 /397 lgo 172 | = S~ &Y
4 /.5 LED 117 /37 1w |22 & [ D70 | &%
el VR /L® LSO 14L& 1 /39 SY 173 .5 |25 | <%
ya 19 1 /2.3 2443 lQox| 1739 g5 122 S | oo %3
7 | O/ /72 P YE, /(3F |86 |73 | S | 65— | «2
¥ | ay _ 2 Y Q.S |/ /Y0 | XF |73 | & |70 23
S | 272 Y7 /I o] 279 | g2 12¢ & | deo | ¥3
/0 | 36 47, b 12/ 19.05 /Y/ I |2 1|5 [3dFo ]
7/ 1 33 <" 1o /5 |d10 2 |92 | 7Y | & |40 %3
/22 34 %} 4.43 lajoe 792 |70 | 7% | 3~ @35 | 42
22 | 3% 6/? NI dRENZ LY | o | 75 QYO 2
T ) 325 asls @./9 (Y7 | S 125 |\ o PA
Xl B , 99 2.05 13.00 /72 1 Z7 175 15 155 | %)
| A2 f'a 9.3 5 LGO L &S /43 193 |75 | 5~ Deo &/
A/ISY 22 7222 (3359 |1 7735 /44 5981 740344




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

want_ e . Kaolin

OATE .. . .__12-5-7% . _
SAMPLING LOCATION T - Al fFed
_INSIDE OF FAR WALL TO 5,
" OUTSIDE OF PORT. (DISTANCE A 22 /2
INSIDE OF NEAR WALL TO /
OUTSIDE OF PORT. (DISTANCE B) $74
STACK 1.0.. (DISTANCE A - DISTANCE Bi /7 72
NEAREST UPSTREAM DISTURBANCE 12 [.O% Do,
NEAREST DOWNSTREAM DJSTURBANCE _._ 527 S.0 B,
CALCULATOR > K sou : SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCA™ ION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF PORT
NUMBER OF STACK 1.0. STACK 1.D. (TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5
X-= l 0lE 17,375/ /2 SVa' S % "
2 L0517 \ 674
2 299 | >/a 1
e B L & 2 e iz
£ 20 3 S %4
A L6 4 ¥ 2 /8
7 366 ¢ >4 - 1\ %
¢ 634 Pl \6 4
71 13 14 19
/ol 199 3 % \9 R
// , §5% 1474 20 /g
/7 Y=Y 1§57} 10 7
/z 943 WL g ZY S
/4 .93 16 7A 11'R




PRELIMINARY VELOCITY TRAVERSE

G}L K‘kﬁ \\.“\

PLANT __

DATE 1t-S-21%

LOCATION S0P /{7&&’@:, /2les
STACK 1.D. ' PR

BAROMETRIC PRESSURE. in. Hg
STACK GAUGE PRESSURE in. H20

-2,

OPERATORS Lellavo/ V"’""““B
| TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER Upg). in.Hy0 (T, °F
2./ /32
2,/5 /55
2,2 /36
2 | /34
2./ /57
2,05 /87
L 25 | /37
[ 7 /57
x-4 /35
L& /35
L€ /38
(75 | /38
/o 7 /38
o /(7 /38
7 /3&
/s g /3 g
AVERAGE /.95 /37

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE

VELOCITY

STACK

POINT HEAD TEMPERATURE
NUMBER Bpg ). in.Hy0 (Tg1. °F
A0 /13 &
=) /39
/725 /<4
/), &5 /<4
)8 /39/
/75 /99
[ 75 /JIZ
), 75 /92
/.7 | /192
/65 | /A2
/6 /92
AVERAGE /75 /42




'NOMOGRAPH DATA

PLANT 6'/4" (W

DATE [2-5-7¢
sanpLing Locarion I b= K ollorn. miLL
CONTROL BOX NO. 1Zos

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 . Mg /, 94
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tnag. | 70
PERCENT MOISTURE IN GAS STREAM BY VOLUME By 7
BAROMETRIC PRESSURE AT METER. in Hg P

STATIC PRESSURE IN STACK, in. Hg -~
(P £0.073 x STACK GAUGE PRESSURE in in. Hy0) P

PS

RATIO OF STATIC PRESSURE TO METER PRESSURE ml /.0
AVERAGE STACK TEMPERATURE, °F Toe | 790
AVERAGE VELOCITY HEAD. in. H,0 e | 185
MAXIMUM VELOCITY HEAD. in. H,0 Mnax. | b &0
CFACTOR | 2.0
CALCULATED NOZZLE DIANETER. in | /8%

ACTUAL NOZZLE DIAMETER. in. A8y
REFERENCE Ap. in. Hy0 -




G _ TS
Nt GBa, gl 1’ 7
PLA PROBE LENGTH AND TYPE é___J&)(

DATE ____ [2-U~7K . NOZZLEID. .. .
SAMPLING LOCATION %’L&éﬂ S2.066 ASSUMED MOISTURE. ° _X__
SAMPLE TYPE et SAMPLE BOX NUMBER

RUN NUMBER b METER BOX NUMBER ____# 2O 4 25 5 X2.27%3
OPERATOR :_W_ , METER aH, [. 9 _

AMBIENT TEMPERATURE o CFACTOR _____ .

BAROME TRIC PRESSURE <7 PITOT TUBE FACI(m/ B.S‘ R 53 9 _

STATIC PRESSURE. (P ) REFERENCE ap ,

FILTER NUMBER (s) _____3%4 9 (S‘ (¥ NOTE L.C._ =0,/

f
ch’ f- 2 - Q K
READ AND RECORD ALL DATA EVERY 2’ MINUTES )

TRAVERSE CLOCK TIME GAS METER READING VELOCITY ORIFICE PRESSURE STACK DRY GAS METER
POINT SAMPLING (24 he leL ﬂ3 HEAD DIFFERENTIAL TEMPERATURE TEMPERATURE
] NUMBER mhocm (ap). n. Hy0 (ah), in. H,00 (T ).°F NLET OUTLET
e ——L0 o Yvd 237 . DESIRED | ACTUAL T ) °F [ 1T g F
X-]17 253.900 | 17 w208 /94 | 53[5 |
AR 285.7200 | (1,7 lzoz|202| /134|921 [ €3 | 4
2| & 257.200 || 4.8 2131243 137 | 97| 89 |
d 'S 288202 \| 2.0 |2 4|24l /3L |01 ] &5
s |/0 Z0,70° 111,95 (2,3 |24 /3¢ | /06| &G |°
AV 2¢2.269 2,0 2424 /34]|/08]| &6 |
/¢ | 203,800 || 4,95 1235 |25 4331 /0| €6
gl /6 7 205.899 || /25 | 23123 1349 [/ [ &7
v/ 206 950\ 2.0 124129 )35 |11l | €7
/¢ 208,700 4=2,0 | 2. ¥|2.4 I3¢ 112 E7
1 722 269950 | 2.052v42.45 /34 | 1NA] F7_
12l 2Y 27/. 752 ([ 2,058 2.¢yst puby” )35 | /131 67
13| 26 f—~——A 273450 | J00 | 24| 24| (3% | 43| £F
() 2§ %bﬂa%?79é E5ND| 200 | 2.4 24| 139 | (3] §8 :
=) L2\ ouzt” 27¢.600( 1 200 | 2. F124 | /4/ Z| &7 © hlade
I 2 | 4 \%oFFy :125?,@ 2,60 | ZYl2¢ | /4]l | s0Y] €8 h_
5 [ Seahsn 3041 = |20 [2Y|IET /Y0 [jog| 58 D 3071885,
A 297,67 \ | 2.0 |2.Y |2 ¢ /33 |94 | 90 7. 912168722
e WL 29540 || 2,/6 | 252|290 132 1109 %0 gazfarasied
A 257,300 22 120 1201 132 [ 1061 9] R R
7 1 1Y 099,300 2:25 | 272274 73] /17191 £ 7 e llahes.
g | 1 291, 26® 2,35 1950 (281 J22 | 11|97 Cann. 4EB4T
72 293.7%0 [ &2z |26 2L 32 | )15 | 92 PR
0] %o 299950 |1 215 1252012511 137 | /w] 73 44, STRTE7ET.

Bl



o

lmcfy

il a Y, L

INPINGER

TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE STACK DRY GAS METER PUMP |  SAMPLE BOX
POINT [0 upLNG 2 Wy 13 HEAD DIFFERENTIAL | TEMPERATURE TEMPERATURE VACUUM. | TEMPERATURE. | TEMPERATURE.
NUMBER |5 e rn CLOCK) @pg). in. H,0 (aH:. 1n H,00 11,.°F et | ouTLer n He of of
276,020 DESIRED [ACTUAL | T - °F [ T g0 °F
woll| 2% 227.7950 \| Al 241244 13] 120 29 | 8.5
1z 2¢ 29.%26 \| 2.2 Z& Z6| 132 |12t 729 | /0.5
%] 2¢) 00 \ 2.35 |51 12.81| /32 | 2([92S | /5
(¢l 28 20 2/ 238 281281 /32 [(21]|25 | |$.
| Ve
a(6\)0 26,76
it 1] 7)
A N2.09%
46 6556 f.4%lz 144%9 [1RA6 | 92,41\




MY oA

L3 L]
pLANT_OZorgia ,Qa//,v
DATE, /2L 7%
SAMPLING LOCATIO :
SAMPLE.TYPE . _ford, Se2e

N / (V2N
PROBE LENGTH AND TYPE d B"’S//«U,c

NOZZLE1D._. ... _*/§
ASSUMED MOISTURE. % . __. . . ..
saPLEBoXNUMBER __/

RUN NUMBER: ___/ IR METER BOX NUMBER T % -, 97 S8
OPERATOR efiapa_ . . METER AN, _
AMBIENT-TEMPERATURE ___&_2- — CFACTOR . . ... - _—
BAROME TRIC PRESSURE .90 PITOT TUBE FACTOR . __
STATIC PRESSURE. (P ) 3= 2., REFERENCE &p
FILTER NUMBERts) o3 2/ NOTE
B LT
. READ Aqo RECORD ALL DATA EVERY MINUTES
TRAVERSE CLOCK TIME|  GASMETERREADING | VELOCITY" | DRIFICE'PRESSURE |  STACK DRY GAS METER PUMP | SAMPLE BOX IMPINGER
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APPENDIX B

LABORATORY REPQORTS



ANALYTICAL DATA

PLANT_ ... &G K

pATE .. ... 32~&~0¢

SAMPLING LOCATION __ &8 R TwWA T
SAMPLE TYPE Pact .

RUN NUMBER \

SAMPLE BOX NUMBER g

cLeanup may o c¥Sen

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS).
FLASK. FRONT HALF OF FILTER HOLDER

2.44(9
—L4k10

FILTER NUMBER

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS. CONNECTORS,
_AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUME _Z4° ml

INITIAL VOLUME __2°° mi
NET VOLUNE __ |C nl

SILICA GEL |
FINAL WEIGHT _298.S g
INITIAL WEIGHT 00 ¢ g
NET WEIGHT E.S5% g

COMMENTS:

LABORATORY RESULTS

contaner RLME=~ | A __%P_"}_‘_.S__mx

conrAmERM\F 9\5731$_mg
378%.8

FRONT HALF SUBTOTAL %Hﬁ ‘c‘ mg

CONTAINER — mg
ETHER-CHLOROFORM .
EXTRACTION mg
CONTAINER mg
BACK HALF SUBTOTAL n
TOTAL WEIGHT _8§463,9

TOTAL MOISTURE 4 ¢S

SUBTOTAL ¢




ANALYTICAL DATA

PLANT _&A. KA2L/0/
oATE _ RL6L7S _—

SAMPLING LOCATION _°& /22t DT
SAMPLE TYPE _ A2 Q7

RUN NUMBER ___Z .4

SAMPLE BOX NUMBER __

cLean up man__CAas g

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS).
FLASK. FRONT HALF OF FILTER HOLDER

FILTER NUMBER RYYL

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS. AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS. CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUME &2 F< i
INITIAL VOLUME _ &2 2 O mi

NETVOLUME _F2 i

SILICA GEL
FINAL WEIGHT /%3~ ¢ ¢
INITIAL WEIGHT 20O 3 g
NET WEIGHT i ANl g

COMMENTS:

LABORATORY RESULTS

contamer BIMO =) R 2%, mg -
container QMO 1F 4 4.7 ng
FRONT HALF SUBTOTAL __ 8. R.3 ..
CONTAINER mg
ETHER-CHLOROFORM

EXTRACTION mg
CONTAINER mg
BACK HALF SUBTOTAL ng
TOTAL WEIGHT 3.8

TOTAL MOISTURE /0. 5‘

SUBTOTAL g



ANALYTICAL DATA

PLANT &4 KA0Lias
oare- /L6420 T .
SAMPLING LOCATION & Aot QO UT
sampLE TYre _LPART. .

RUN NUMBER &A

SAMPLE BOX NUMBER _ Y
CLEAN UP MAN _QKG’ﬂA/

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS).

FLASK. FRONT HALF OF FILTER HOLDER

FILTER NUMBER o242,

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS. CONNECTORS,
AND BACK KALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUME Y2 & mi
INITIAL VOLUME 22 D mi

NETVOLUNE _~2o& i

SILICA GEL
FINAL WEIGHT X7/2.9 g
INITIAL WEIGHT 2299 ¢ g
NET WEIGHT /R g ¢

COMMENTS:

LABORATORY RESULTS

contanerRIMO - QA RS ng -
contamner RIND ~QF 209 mg
FRONT HALF SUBTOTAL __ S 91 o
CONTAINER mg
ETHER-CHLOROFORM
EXTRACTION mg
CONTAINER ng
BACK HALF SUBTOTAL mg
TOTAL WEIGHT 53.7
ToTaL noisTURE___ /2O g

SUBTOTAL g




ANALYTICAL DATA

PLANT _SA. KAOLIN COMMENTS:
oare 417 (79
SAMPLING LOCATION "B_KIM) _ouT.
sampLE TYPe _SART:

RUN NUMBER _ 3. A

SAMPLE BOX NUMBER _ Y/

CLEAN UP AN _ATVBAN

FRONT HALF LABORATORY RESULTS

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS). CONTAINER m_‘3A | aSo & mg -

FLASK. FRONT HALF OF FILTER HOLDER

FTer vmeer R T 71 conraner ELME=2F _ %&.0 e

FRONT HALF SUBTOTAL _ £ 1" ':»Z\ g

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLOROFORM :
HALF OF FILTER HOLDER EXTRACTION mg

ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER — mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg

TOTAL WEIGHT 218 m

F

MOISTURE _
73
IMPINGERS A

FINAL VOLUME 25" m 2 5

INITIAL VOLUME XO O __ mi

NET VOLUME _Z3 i

SILICA GEL

FINAL WEIGHT 2408 ¢ ¢
INTIAL WEIGHT R<ed g ¢
NET WEIGHT  __ /o9 g 2 TOTAL MOISTURE

SUBTOTAL ——— ¢

AN




ANALYTICAL DATA

PLANT _ . 6’4 Kol COMMENTS:
DATE _ . . /216/7_5_/

SAHPLING LOCATION __ YD B d /Z&Zé
SAMPLE TYPE [M"’

RUN NUMBER /
SAMPLE BOX NUMBER /
CLEAN UP MAN

FRONT HALF LABORATORY RESULTS

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS), CONTAINER R! SL‘ ‘ P ‘ H q 2 ' 3 mg -

FLASK. FRONT HALF OF FILTER HOLDER

eiternmeen 2. L {64 conrancr RM T —\F $32.73 me
542495 _:% §‘ rg_z "
¥éo / uj-)

FRONT HALF susToTAL _ %339 .9 «

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER — mg
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLOROFORM :
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg

TOTAL WEIGHT 4939.9 =

P

MOISTURE

IMPINGERS 75
FINAL VOLUME 275 mi
INITIAL VOLUME _ 280 __ i ;/
NET VOLUME 75 _ i 77

SILICA GEL
FINAL WEIGHT _ X0 ¢
INITIAL WEIGHT _2280 ¢ " 77
NET WEIGHT 4 ¢ ¢ TOTAL MOISTURE g

SUBTOTAL - ¢



PLANT G:e,p xa Eg.alm

= 5~7X

DATE __

ANALYTICAL DATA

COMMENTS:

SAMPLING LOCATION _EQUM

SAMPLE TYPE

RUN NUMBER 0 *{_
SAMPLE BOX NUMBER 2

CLEAN UP MA‘L__O_A}L,_[_LL_QDA&_k‘

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE. CYCLONE {BYPASS).

FLASK. FRONT HALF OF FILTER HOLDE&

FILTER NUMBER Q.'i 5153

AN
I

BACK HALF

A IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK

HALF OF FILTER HOLODER

ACETONE WASH OF IMPINGERS. CONNECTORS,

FRONT HALF SUBTOTAL

L T

AND BACK HALF OF FILTER HOLDER

A

i
MOISTURE

IMPINGERS l 0'
FINAL VOLUME O o
INITIAL VOLUME 20O ml

NETVOLUME _[ 1O m

SILICA GEL —
FINAL WEIGHT %_Uafi 2
INITIAL WEIGHT <©0 _ ;
NET WEIGHT Y

contamer R O -] P
contamer RO ~) =

LABORATORY RESULTS

/0'7 mg

335 .

*90& mg

CONTAINER o8
ETHER-CHLOROFORM
EXTRACTION mg
CONTAINER ng
BACK HALF SUBTOTAL mg
TOTAL WEIGHT 24,2 _m
" -

. ‘ .

¢ rotacmoisTiRe. LXK, S e

SUBTOTAL ————— ¢




ANALYTICAL DATA

PLANT _ G:e.of‘ COMMENTS:
oare_ | A ~5 - 78

SAMPLING LOCATION _@Q\\\q ™M\ W
SAMPLE TYPE _fo,r:husL €.

RUN NUMBER __ L O

SAMPLE BOX NUMBER 2 4,

CLEAN UP MAN_______C_LLL.LD.OB_EGA 'Sy / MOX oN

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS).  CONTAINER _R_”_O_‘LQP IZ; .’A mg
FLASK. FRONT HALF OF FILTER HOLDER 5,
. 27‘ ]
FILTER NUMBER __ QY456 conramer RMO = F i mg

FRONT HALF SUBTOTAL __ s 7 o

BACK HALF y

IMPINGER CONTENTS AND WATER WASH OF CONTAINER _ / mg
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLOROFORM :
HALF OF FILTER HOLDER EXTRACTION mg
Cmmrama
ACETONE WASH OF IMPINGERS. CONNECTORS. CONTAINER — : mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
. TOTAL WEIGHT 2R, ] m
MOISTURE
IMPINGERS
FINAL VOLUME DO m
INITIAL VOLUME _ 20 O mi

NETvOLUME _1 3O m

SILICA GEL
FINAL WEIGHT 'él;_gh‘_‘} 5 -
INITIAL WEIGHT «
NNET WEIGHT 29, . : roraL woisTure__ | D5
SUBTOTAL ¢




ANALYTICAL DATA

PLANT _ GCQY‘\\‘& ‘(A()lnr\
oare _ 12~ G619

SAMPLING LOCATION _@D_lxcm_’__
SAMPLE TYPE __ P oY L

RUN NUMBE R 'r

SAMPLE BOX NUMBER 7)

cLean v man__O'Nes ]

FRONT HALF

ACETONE WASH OF ‘NOZZLE. PROBE. CYCLONE (BYPASS).

FLASK. FRONT HALF OF FILTER HOLDER

24460

FILTER NUMBER

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK
HALF OF FILTER HOLOER

ACETONE WASH OF IMPINGERS. CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUME 28D mi

INITIAL VOLUME _ 2O mi
NET VOLUME mi
SILICA GEL
FINAL WEIGHT 23 g

g
INITIAL WEIGHT ﬁ@%. g — 8
NET WEIGHT 12 ¢ g

COMMENTS:

CONTAINER Rﬂ() =3P
CONTAINER M:BF‘

FRONT HALF SUBTOTAL

CONTAINER
ETHER-CHLOROFORM
EXTRACTION

CONTAINER
BACK HALF SUBTOTAL

LABORATORY RESULTS

A4l

- K

L

S0 .

TOTAL WEIGHT

3-_7 10 mg

TOTAL MOISTURE

SUBTOTAL ———— ¢

&+
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APPENDIX C

SAMPLE CALCULATIONS



SAMPLE CALCULATIONS

Test Run 1| #8 Raymond Impact Mill Exhaust Stack - 12-6-78

1. Volume of dry gas sampled at standard conditions (68°F, 29.92
in. Hg), dscf.

OH
. 17.647 x ¥ x V_ x (Pb+-—-]-r6—)
m(std) =
( T + bé60 )
m
1.72 = 65.04
17.647 x 0.984 x 69.07 X(29.98 + .—1_3—.-6-)
V.
m(std) =
(95 + u60) i
Where:
vmkstd) = Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, dscf.
Vm = Volume of gas sample measured by the dry gas meter at
meter conditions, dcf.
Pb =  Barometric pressure, in. Hg.
AH = Average pressure drop across the orifice meter,
in. H,0.
2
T =  Average dry gas meter temperature, °F.
17.647 = Factor that includes ratio of standard temperature
(528°R) to standard pressure (29.92 in. Hg)’oR/in. Hg.
Y = Dry gas meter calibration factor.

2. Volume of water vapor in the gas sample corrected to standard conditions, scf.

Voo (std) = (0.04707 x v _) + (0.04715 x Wosg)
= + . 14, = 4.92
V., (std) (0.04707 x 90.01) + (0.04715 x 5 1 9
Where:
Vw(std) = Volume of water vapor in the gas sample corrected to
standard conditions, scf.
v = Volume of liquid condensed in impingers, ml.

wC



Moisture content.

Mole fraction of dry

-2 -

Weight of water vapor collected in silica gel, g.

Factor which includes the density of water -
(0.002201 {t/ml1), the molecular weight of water

(18.0 1b/1b-mole), the ideal gas constant

[21.85 (in. HAg)] (ft3)/(1b-mole) (°R)] ; absolute
temperature at standard conditions (528°R), absolute
pressure at standard conditions (29.92 in. Hg), ft’/ml.

Factor which includes the molecular weight of water
(18.0 1b/1b-mole), the ideal gas constant

[21.85 (in. Hg) (ft3)/(1b-mole) (°R)], absolute
temperature at standard conditions 1528°R), absolute
pressure at standard conditions (29.92 in. Hg), and
453.6 g/1b, ft3/g.

vw(std)

vw(std) + Vm(std)

4,92 = 0,070
4,92 + 65.04

Proportion of water vapor, by volume, in the gas
stream, dimensionless.

gas.
1-8B
WS

1 - 0,070 = 0.930

Mole fraction of dry gas, dimensionless

Dry molecular weight of gas stream, 1b/ib-mole.

0.4ko(3c0,) + 0.320 (zoz) + 0.280 (zN2 + % CO0)
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MW = (0.440 x 0.3 )+ (0.320 x21.3 ) +{0.280 ( 0.0 + 78.4 )]
= 28.97

Where:

MW " = Dry molecular weight, Ib/lb-mole.

%CO2 =  Percent carbon dixoide by volume, dry basis.

%0, =  Percent oxygen by volume, dry basis.

%Nz . = Percent nitrogen by volume, dry basis.

%0 =  Percent .carbon monoxide by volume, dry basis.

0.440 - = Molecular weight of carbon dioxide, divided by 100.

0.320 = Molecular weight of oxygen, divided by 100.

0.280 = Molecular weight of nitrogen or carbon monoxide,

divided by 100.

Actual molecular weight of gas stream (wet basis), 1b/lb-mole.

MW, = (mvy, x M) o+ 8 (1 - M ]
M = (28.98 x 0.930) + [18 (1 -0.930 )]
= 28.20
Where:
Mws = Molecular weight of wet gas, 1b/lb-mole.
18 =  Molecular weight of water, 1b/lb-mole.
Average velocity of gas stream at actual conditions, ft/sec. 3
, Ts (avg)
Vs = 85.49 x Cp x (N Bp)

avg. X
Ps. X Aﬂws
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(131. + 460.) ]

85ih9 x 0.850 x 1.319 x [30.09 <2830

80.0

Average gas stream velocity, ft/sec.
Pitot tube constant, ft/sec X
(1b/1b-mole) (in.Hg) |3

R in. Hzo ¢
Pitot tube coefficient, dimensionless.

Velocity head of stack gas, in HZO'
Absolute gas stream temperature, OR.

Absolute gas stack pressure, in. Hg.

Average gas stream dry volumetric flow rates, dscf/min.

Qs(std)

Qs(std)-

Where:
Qs(std)

A
s

1058.8

£8 8
10588 «x v, X As x My ox Ps

Ts

1058.8 x 80.0 x 3.69 x 0.930 x 30.09
T 73T+ 580)

14790.

Volumetric flow rate of dry stack gas, corrected to
standard conditions, dscf/min.

Cross-sectional area of stack, ftz.

Factor which includes standard temperature (528°R),
standard pressure (29.92 in. Hg), and 60 sec/min,

(°R) (sec)
(in. Hg emin )

Isokinetic variation calculated from intermediate values, percent.



10.

‘].

-5-

17.316 «x Ts x V

- m(std)
2
v, X 0 x Ps x Md x (Dn)

= 17.316 x 591. x 65.04
'80.0 X 96.0 X 30.09% 0.930 X ( .180 )%

= 95.6
Where:
i : =  Percent of isokinetic sampling.
e = Total sampling time, minutes.
Dn = Diameter of nozzle, inches.
17.316 " = Factor which includes standard temperature (528°R),

standard pressure (29.92 in. Hg), the formula for

. L ﬁ .
calculating area of circle 77D , conversion of

square feet to square inches ( 144), conversion of
seconds to minutes (60), and conversion to
percent (100), (in. Hg) (in2) (min) .

(°r) (ft2) (sec)

Particulate concentration, gr/dscf.

C] ' =  0.015432 x Mt
vm(std) ,
c, = 0.015432 x %gh = 0.02
Where: '
Cl ‘ =  Particulate concentration;'gr/dscf.
Mt | = Total weight of particulate caught by train, mg.
0.015432 =  Conversion factor of gr/mg.

Particulate mass emission rate, 1b/hr.

PMRt = 0.0085714 'x C1 x Qs(std)

=  0.0085714 x 0.020 x14,790 = 2.49



Where:
PMRt = Particulate mass emission rate, 1b/hr.
0.0085714 =  Conversion factor relating minutes to hours (60), and

grains to pounds (7,000),(1b) (min)/(gr) (hr).
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U nd
Pos. [rioon = OK
peter LCT R
Date ///077/7? Box No._ 1225
Barometric pressure, P, =%2Ain. Hg Nry gas meter llo. SAA9<ED
Temperat&fé
Orifice Gz;tvglgﬁe Ggiyvg;gmehggf_gest ___ Dry qgas mcter .
manometer | poter meter Meter [Inlet|Outlet|Average | ;.
setting, Time
all, Vus Vg twse | tdis| tdor | tds | g,
in. 420 ft3 ft3 °F °F | °F °F min | vy sHg
dS 7. 309 |So 76, 70 _
0.5 5 lagosse| €2 5377*’@73 752 25.23 |/2.5Y
& o S—r— <. -
1.0 5 .177‘.:;.91?:- ISR oo 723,375, 1 7762 19.93
1.5 B BSLTE [R5 Fred1vy99.50 1519
Q.0 0 139558 753 [0l 757, 5010|0479
[ . 73 - ‘
320 10 1ZESE4Q P55 |99 %0 | £0.00 .09
8.0 10
Average 7822120358
Calculations
Y AT
" _ Vw Pp (tg +460) 0.0317 Al [’( t, + 460) e] 2
-— Al B (ta + 460 \
| 136 va(Po + 13%) (b + 460) Po (tg + 460) Y
0.5 | 0.0368 T76d L5%73
10 | 0.07% ZEFY 20367
2.0 | 0147 _IFET 20644
4.0 0294 LF2£% 2.// 50
8.0 | 0.431 223 2/53.3
8.0 0.588
vy = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t 0.01

8Hg

inches of mercury, in.

H20.

Orifice pressure differential that gives 0.75 ¢fm of air at 70° F and 29.92
Tolerance - ¢ 0.15



o
/) LD
Date /,9//,/; £L Box No. .. 42;&222 -
Barometric pressure, Py =il:iin. Hg Dry gas meter lo. J A MY
' Temperatﬁ;;-_
Orifice 025 volune (038 VOIUMe [t test| Dy gas moter _
manometer| “onter meter Meter |Inlet|OutletjAverage | ..
setting, v v t : Time
. Al W d: ws tgis| tdor | td» 0,
in. 1150 ft3 ft3 °F °F | °F °F  |min |y aHg
G7I oI5 |EX, 7w
0.5 5 995008 Yoz | 85| 120y | X OO 13.023
.00¥¢ <> %, ) -
1.0 5 PRI “len “q“q "’“‘gg X2.33 9.5
L.Q' "'_e $ g'lélgg& GOS‘S i} 95"’1"“;;37'45‘4 73 00| 1.%13
$.070 <. (YT} -
2.0 10 215635 3oy | el rupel 7Y 32 quz
6.0 10
8.0 10 L
Average /. boq_f

Calculations

Y AH@

y Y Py (tg + 460) 0.0317 Al [’(tw + 460) a] 2
ol T;‘é Vd(pb + T—E;U-S) (tw + 460) Pp (td + 460) Vi
0.5 | 0.0368 LT /. &003
1.0 | 0073 9Re Y [ 5290
I8 0 | 7006 1. S0R5
R0 | 0.294 40000 /L P533
6.0 | 0.43 -
8.0 | 0.588

Y = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t Q.01

bHg = Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92
= inches of mercury, in. Hz0. Tolerance - * 0.15



Al LS

M@
inches of mer

cury, in. H20. Tolerance -

Date ///02-7/2 z Box No.
Barometric pressure, Py =3¢¢cin. Hg Dry gas meter llo. CRA<IED
. Temperat&fé
e Gas volume|[Gas volume e e ]
mg:;r;;(égr wet test | dry gas [vwot test|  Dry gas meter _
' : . meter meter Meter |Inlet|Qutlet|Average .
setting, v v t t t Time
all, W d» W dis tdO' d» 0, -
in. M0 ft3 ft3 °F °F | °F °F min by aHg
A . TOO|PR s |7, ~
0.5 _ S lareggy | Y g0l Youl Mol #/./7|/3.70
100> 3 FEE ol R | 72| €ipe| SF I3 717
RE) 10 B35 2%s |“920 5n [Sv, Fi4s| syoo [7YS
=X-4 h? .
2.0 N A R D R el 2
SV 75 VS 5 25 o
B0 | W0 B 3sh [Preee [0h Tienl so35 |1058
8. 0 10 o
Average | HOE | /. 5705
Calculations
Y aHp
N Vi Pp (tg + 460) 0.0317 ah [(t + 460) a]
— A Pr (t4 + 460 .
st | 136 Va(Po + 13%) (tw + 460) P (td + 460) 2
0.5 | 0.0368  Z%75 VAV LA
1.0 | 0.0737 AP L77&E
80w | 9797 /5720
2.0 | 0.204 L $75F £ 937
:S’.O 0431 LGSy /S G2
8.0 0.588
‘y = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t 0.0l

Orifice pressure dlfferCntlal that gives 0.75 cfm of air at 70° F and 29.92

0.15



Date

Barometric pressure, Py 24 ¢n. Hg

VA Y b Yd

/27

Box No.

Dry gas meter lio. TANS

Temperatdgg__
ces Gas volume|Gas volume - e e motan |
mg;;:‘;ctgr wet test dry gas _LJ_C’_;_Fe_SL'___..DFy‘ gas nu.ter —
: meter meter Meter |Inlet|Qutlet|Average .
setting, v Vg N tgis| tg t Time
- al, w: 2 W 1 0 s 9,
in. Hy0 ft3 ft3 °F °F | °F °F min | v aHg
07,108 Kt .~ |A-_, KO [
0.5 5 S o) Csenl ';’«_;3&7 24323 /265
1.0 5 (31883 FPT.an o2l 7m0 | 5683 |9 20
2.5 10 ST ARY S ves "hr riqe | 97 93] 76T
R.0 10 33 srd [TEee o rnd (B2 77,9 0250
3.0 10 IE307. PE e [Ty, [0, | oz 5000 2
8.0 10
Average
Calculations
Y allg
al __YwPp (tq * 460) 0.0317 aH [(tw + 460) o | 2
Nl all TR —
AN 3.6 Vd(pb + ]_3_6) (tw + 460) Py (tqg + 460) Vy
0.571770.0368_ £0/%Y l78572
.0 | 0.0737 (0157 L2743
15| 047 1.035) L S %E L
9.0 | 029 | 4 o2z LGl 32
30 [ o0 /O0ER [ GEDR
8.0 0.588

-

1t

AH@

Ratio of accuracy of wet test meter to dry

+

Tolerance -

test meter. Tolerance t 0.00

Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92
inches of mercury, in. H20.

0.15
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The following Weston employees participated in this project:

Peter J. Marks econENVIRONomics Division

Department Manager
Laboratory Services

Barry L. Jackson econENVIRONomics Division
Supervisor Air Testing

Jeffrey D. 0'Neill econENVIRONomics Division
Assistant Project Scientist

- Gregory L. Celiano econENVIRONomics Division
Assistant Project Scientist

Charles Dobroski econENVIRONomics Division
Laboratory Technician

Theodore B. Moxon econENVIRONomics Division
Laboratory Technician '

Richard J. Urban econENVIRONomics Division
Laboratory Technician

John Williams econENVIRONomics Division
Laboratory Technician

David N. Maloney econENVIRONomics Division
Laboratory Technician

Others:

Dennis P. Holzschuh Emission Measurement Branch
Technical Manager Environmental Protection Agency
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