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PM,,/PM,; EMISSION FACTOR TESTING
for the PULVERIZED MINERAL DIVISION of the
NATIONAL STONE SAND AND GRAVEL ASSOCIATION

1. SUMMARY

1.1 EMISSION FACTOR TEST RESULTS

The Pulverized Materials Division (PMD) of the National Stone, Sand, and Gravel Association
(NSSGA) has retained Air Control Techniques, P.C. to accurately measure PM,;0 and PM; 5 particulate
matter emissions from a set of pulverized material processing systems. These tests were part of the
NSSGA program initiated in 1991 to determine emission factors for the stone, sand, and gravel
industries. Seven pulverized material processing systems at four plants were selected in order to ‘
provide a representative sample of the products produced and the processing equipment used by PMD-
NSSGA member companies. @

The results of the PMD-sponsored emission factor tests have been categorized into four major types of
sources: (1) grinding, (2) classifying, (3) drying, and (4) storage. The measured emission factors for j
total filterable particulate matter, PMio filterable particulate matter, and PM 5 filterable particulate ‘
matter are summarized in Table 1.

Table 1. Summary of Emission Factor Test Results

Emission Type of Source Total Filterable PMyo PM,s .
Test Particulate Particulate Particulate
Number Matter, Matter, Matter,
1bs./ton ibs./ton Ibs./ton
1 Grinding — Roller Mill 0.0029 0.0015 0.0008

2 Grinding — Raymond Mill 0.0205 0.0092 0.0016
3 Grinding — Horizontal Ball Mill 0.1514 0.0919 0.0338 .

4 Grinding - Vertical Ball Mill 1.5950 1.3808 0.6506
5 Classifier 0.0255 0.0104 0.0041

6 Flash Dryer 0.0306 0.0146 0.0083
7 Product Storage 0.0063 0.0016 0.0006

All of the particulate matter emissions measured during the study are characteristic of well operated
and maintained sources controlled by fabric filters. The emission factors calculated based on the
measured emissions are low.

PM,, filterable particulate matter is approximately 25% to 87% of the total filterable particulate
matter for the total set of sources evaluated. PM, ; filterable particulate matter represents 9 to 41% of
the total filterable particulate matter. ‘

These data will be compiled with other previous emissions tests (total filterable particulate matter |
emissions) to prepare draft technical materials for future inclusion in EPA’s AP-42 emission factor:
database. The draft AP-42 materials will be prepared and submitted to PMD in the near future.

Air Control Techniques, P.C. QOctober 2001
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1.2 PLANTS AND PROCESS EQUIPMENT SYSTEMS TESTED

The plants and process equipment systems included within the scope of this testing program were
selected by PMD member companies. The four plants and seven systems listed in Table 2 represent a
moderate-to-large fraction of the total pulverized materials industry in the U.S. :

Table 2 Host Facilities, Products and Equipment Tested

Company Name Town State Product Tested | Equipment Tested
Polar Minerals, Inc. Wellsville Ohio Talc Grinding
(Roller Mill)
Specialty Minerals, Inc North Massachusetts Calcium Product Silo
Adams Carbonate ‘
Specialty Minerals, Inc North Massachusetts Calcium Classifier
: Adams Carbonate
Specialty Minerals, Inc North Massachusetts Calcium Grinding
Adams Carbonate (Raymond Mill)
OMYA, Inc Florence Vermont Calcium Flash Dryer
Carbonate ‘
1. M. Huber Quincy Ilinois Limestone Grinding
Corporation (Horizontal Ball
Mill)
J. M. Huber Quincy Illinois Barite Grinding
Corporation (Vertical Ball |
Mill)

The emphasis in the testing program was placed on grinding systems because these are of central |
importance in the production of pulverized materials. The grinding equipment used in the pulverized
material industry is quite different from the cone and impact crushers used in stone, sand, and gravel'
plants. The particle size ranges of products provided by PMD member companies range from less
than 75 micrometer material (< 200 mesh) to products having mass mean diameters less than 5
micrometers in diameter. Conventional pulse jet and single compartment reverse air fabric filters
control all grinding equipment used in the pulverized materials industry.

Other sources within the scope of this study included a classifier, a dryer, and a product storage silo.
Classifiers separate minerals by size and return oversize material for additional grinding. Dryers
prepare raw materials for grinding. Silos are used to store finely ground material prior to shipment.

The production levels common to the pulverized materials industry are considerably smaller than the
Jevels in the stone, sand, and gravel industries. PMD member company sources tested as part of this
study had processing equipment throughput rates ranging from 0.5 to 14 tons per hour. This is ‘
approximately 1/100 to 1/200th of the production levels in crushed stone, sand and gravel plants.

During each of the test programs, Air Control Techniques, P.C. obtained production rate data for each
of the processes tested. Detailed process data were not obtained because the pulverized materials
industry is highly competitive and process data are considered confidential. The tests were conducted
when the equipment was operating near full capacity. During the field tests, the production rates were
monitored by plant personnel in order to verify representative plant operations ‘

Air Control Techniques, P.C. : 2 October 2001
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1.3 EMISSION TESTING PROCEDURES

Air Control Techniques, P.C. used draft EPA reference method 201B (available at

www .epa.gov/itn/emc/) for the measurement of particulate matter in the PM, 5 size range. This
method has been fully reviewed by EPA and is presently the only recognized method for the
measurement of PM,s. There are no alternative techniques under development at EPA. This test
method is an extension of Method 201 for the measurement of PM;pand is based, in part, on EPA
research conducted in the mid-1980s. The specific procedures used in draft Method 201B are based
on the PM;o/PM, s emission testing protocol developed by Air Control Techniques, P.C. for the ‘
Portland Cement Association (PCA) and published as PCA research publication 2081 (1996).

Method 201 B is a cascade cyclone technique. The Method 201B sampling system consists of the
PM, cyclone from Method 201A followed by a PM; 5 cyclone. A 47millimeter (mm) filter is
mounted after the PM, s cyclone to collect particles equal to or smaller than 2.5 micrometers
(aerodynamic diameter). Particulate matter obtained during sampling is divided into the following
three size categories.

» Supercoarse particulate matter having acrodynamic diameters larger than 10 micrometers

o Coarse particulate matter having aerodynamic diameters larger than 2.5 micrometers and
equal to or smaller than 10 micrometers ‘

* Fine particulate matter having aerodynamic diameters equal to or smaller than 2.5
micrometers (commonly termed PM; s particulate matter)

The capability of draft Method 201B to separate particulate matter in these three size categories is
especially important considering the recent Supreme Court ruling in American Trucking versus EPA
As a result of that case, EPA is considering revising the National Ambient Air Quality Standards to
independently regulate fine and coarse particulate matter. The emission factor data obtained by means
of Method 201B are compatible with both EPA’s prior regulatory approach and with the anticipated -
separate standards for fine and coarse particulate matter.

These data are being provided to PMD to support the development of an emission factor database
concerning PM, and PM, s emissions for pulverized mineral plants. There are presently no PM,, and
PM; s emission factor data in U.S. EPA Publication AP-42 concerning these types of sources.

Air Control Techniques, P.C. 3 October 2001
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2. EMISSION TEST RESULTS

2.1 CALCIUM CARBONATE RAYMOND MILL PARTICULLATE MATTER
EMISSIONS

Air Control Techniques, P.C. tested a Raymond Mill baghouse stack at the Specialty Minerals, Inc.
North Adams, Massachusetts plant on August 16, 2001. The Raymond mill is used to grind calcium
carbonate to sizes less than 80 micrometers. A conventional pulse jet fabric filter is used for
particulate matter control. '

A sketch of the sampling location for the Raymond Mill is shown in Figure 1. A set of three ports was
oriented vertically on the rectangular duct. The ports were located 25 inches upstream of the
termination of the duct and more than 60 inches downstream of the closest flow disturbance. This
port location satisfied U.S. EPA Method 1 siting requirements.

hm/_+

| . |
- 60 "

10.875"

—]
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1

Raymond Mill Fan
and Baghouse

Wall

Figure 1. Calcium Carbonate Raymond Mill Stack Test Port Location

Provisions were made to produce a 3 by 4 sampling matrix to facilitate testing with the Method 201B
dual cyclone assembly. The number and location of the sampling and traverse points were determined
according to the procedures outlined in EPA Reference Method 1 based on 12 sampling points. The
10.875 inch by 12.5 inch square stack was divided into 12 equal areas with 4 sampling points per each
of the three sample axes. A base time of 120 minutes was used for the Method 201B test runs. As ”
required by Method 201B, each point was sampled for a different period of time (dwell time)
calculated based on the stack gas velocity of that point.

Prior to sampling, a cyclonic flow check was performed on the calcium carbonate Raymond Mill stack
location. The average flow angle measured in the stack was 1.9 degrees. In accordance with Section
2.5.1 of CFR 40 Part 60, special testing procedures to compensate for cyclonic flow are not required’
unless the average flow angle is in excess of 20 degrees. Therefore, standard testing procedures were
used to complete the sampling. The particulate matter emissions measured at the calcium carbonate
Raymond Mill are summarized in Table 3. !

Air Control Techniques, P.C. 4 October 2001
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Table 3. Calcium Carbonate Raymond Mill Stack Emissions

Parameter SM3-M201B- | SM2-M201B-2 | SM3-M201B-3 | Three Run
1 Average |
Test Date 8/16/01 8/16/01 8/16/01 N/A
Test Time 0800 - 1015 1021 — 1220 1226 - 1424 N/A
Total Filterable Particulate .
Pounds/Hour 0.04940 0.01856 0.01899 0.02898 -
Grains/DSCF 0.00361 0.00142 0.00157 0.00220
PM,, Particulate Emissions ‘
Pounds/hour 0.02386 0.01252 0.00795 0.01478
Grains/DSCF 0.00174 0.00096 0.00066 0.00112
PM,o Cyclone Cut Size, micrometers 10.52 10.81 10.74 10.69
PM,; 5 Particulate Emissions ]
Pounds/hour 0.01047 0.00928 0.00662 0.00879
Grains/DSCF 0.00076 0.00071 0.00055 0.00067
PM, s Cyclone Cut Size, micrometers 2.3 2.42 2.40 2.37
Flue Gas Flow, DSCFM 1,596 1,529 1,415 1,513
Flue Gas Flow, ACFM 1,909 1,840 1,739 1,829
Moisture, % 3.60 2.72 4.09 3.47
Stack Temperature, °F 136.4 145.6 149.6 143.9

As indicated in Table 3, all three categories of particulate matter emissions remained at consistently
low levels during the three run tests. The total filterable particulate matter concentrations expressed
as grains per DSCF are characteristics of well designed, operated, and maintained fabric filter
controlled sources. Gas flow rates, moisture levels, and gas temperatures also remained very
consistent throughout the test program.

The gas velocities in the exhaust stack averaged 2,016 feet per minute. While this average velocity is
low compared to many other industrial sources, no problems were experienced in achieving the
particle cut size (10 :+ 1.0 micrometers and 2.5 + 0.25 micrometer) requirements. All three of the tests
were conducted in the required isokinetic range of 80% to 120%. Air Control Techniques, P.C.
believes that the data summarized in Table 3 provide an accurate measurement of particulate matter
emissions from the process tested.

2.2 TALC ROLLER MILL PARTICULATE MATTER EMISSIONS

Air Control Techniques, P.C. tested a talc roller mill baghouse stack at the Polar Minerals, Inc. )
Wellsville, Ohio Plant on July 7, 2001. Talc is hydrous magnesium silicate that is finely ground for
use as a raw material ingredient in paper, rubber, textile, cosmetic, and paint industries. The
production rates for the roller mill tested as part of this testing program was 5.67 tons per hour. The.
particle size range of the material produced by the roller mill was predominately less than 325 mesh.
The roller mill was controlled by a conventional pulse jet fabric filter with a design air-to-cloth ratio
less than 4 (ft*/min per ft%). ‘

Figure 2 is a sketch of the talc roller mill stack location. The test ports were located 27 inches
downstream of the fan discharge and more than ten duct diameters upstream of the end of the duct. -
The downstream separation distance of 27 inches was slightly smaller than required by Method 1;
however, an evaluation of the point-to-point variations in velocity pressures indicated that the port |
location did not affect the testing results. There were no reasonable alternatives for the port location.
Most of the duct section shown in Figure 2 was elevated and in an inaccessible location.

Air Control Techniques, P.C. 5 October 2001
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Figure 2. Talc Roller Mill Stack Test Port Location

Plant personnel installed two 3 inch diameter test ports 90° from one another to facilitate testing with
the Method 201B dual cyclone assembly. The number and location of the sampling and traverse
points were determined by Air Control Techniques, P.C. according to the procedures outlined in EPA
Reference Method 1 based on 12 sampling points. The 16 inch diameter stack was divided into 12
equal areas with 6 sampling points on each of the 2 axes. A base time of 120 minutes was used for the
Method 201B test runs. As required by Method 201B, each point was sampled for a different perlod
of time (dwell time) calculated based on the stack gas velocity of that point.

Prior to sampling, a cyclonic flow check was performed on the talc roller mill stack location. The
average flow angle measured in the stack was 1.6 degrees. In accordance with Section 2.5.1 of CFR
40 Part 60, special testing procedures to compensate for cyclonic flow are not required unless the
average flow angle is in excess of 20 degrees; therefore, standard testing procedures were used to
complete the sampling. The particulate emissions measured at the stack are summarized in Table 4. -

Table 4. Talc Roller Mill Stack Emissions
Parameter Test Run Designation Three Run
RM-M201B-1 | RM-M201B-2 | RM-M201B-3 Average
Test Date 7/17/01 7/17/01 7/17/01 N/A
Test Time 0911 - 1115 1317 - 1520 1549 — 1755 N/A
Total Filterable Particulate
Pounds/Hour 0.13283 0.09770 0.11435 0.11496
Grains/DSCF 0.00343 0.00251 0.00272 0.00289
PM, Particulate Emissions
Pounds/hour 0.06772 0.04621 0.04368 0.05254
Grains/DSCF 0.00175 0.00119 0.00104 0.00133
PM,, Cyclone Cut Size, micrometers 10.70 10.92 10,35 10.66
PM, 5 Particulate Emissions
Pounds/hour 0.00912 0.00792 0.00899 0.00863
Grains/DSCF 0.00024 0.00020 0.00021 0.00022
PM, s Cyclone Cut Size, micrometers 2.41 2.51 2.25 2.39
Flue Gas Flow, DSCFM 4,513 4,547 4,903 4,654
Flue Gas Flow, ACFM 5,715 5,844 5,956 5,838
Moisture, % 3.60 3.05 3.33 3.33
Stack Temperature, °F 174.0 187.0 149.9 170.3

All three of the test runs were very consistent. There were only minimal variations in the total
filterable particulate matter concentrations, PM;o concentrations, PM, s concentrations, gas flow rates,
and gas moisture levels. All of the particulate matter emissions were quite low.

Air Control Techniques, P.C,
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The Method 201B tests satisfied all applicable quality assurance requirements with the exception of ‘;
Method 1 requirements for port location. ‘

All of the Method 201B tests at the Wellsville plant achieved the particle cut size requirements
(10 £ 1.0 micrometers and 2.5 * 0.25 micrometer). All three of the tests were conducted in the
required isokinetic range of 80% to 120%. Air Control Techniques, P.C. believes that the data
summarized in Table 4 provide an accurate measurement of particulate matter emissions from the
process tested.

2.3 LIMESTONE HORIZONTAL BALL MILL PARTICULATE MATTER EMISSIONS

Air Control Techniques, P.C. tested a horizontal ball mill baghouse stack at the J.M. Huber |
Corporation, Quincy, Illinois plant on September 5, 2001. A conventional grinding system is used to
reduce mineral material to sizes less than 325 mesh. The ball mill is used for pulverizing limestone. -

The effluent gas stream from the ball mill is controlled by a pulse jet fabric filter having a design air-.
to-cloth ratio less than 4 (ft*/min per ft%). ;

The sampling location for this system was a set of test ports located on a horizontal duct on the fan
discharge. As shown in Figure 3, the ports were located more than two duct diameters downstream of
the fan discharge and more than two duct diameters upstream of the termination of the duct. This port
location complies with U.S. EPA Method 1 guidelines. Air Control Techniques, P.C.useda2by 6 °
sampling matrix during testing with the Method 201B dual cyclone assembly. The number and ”
location of the sampling and traverse points were determined according to the procedures outlined in
EPA Reference Method 1. The 12 inch by 12-inch square stack was divided into 12 equal areas with 6
sampling points per sample axes. A base time of 120 minutes was used for the Method 201B test
runs. As required by Method 201B, each point was sampled for a different period of time (dwell tlme)
calculated based on the stack gas velocity of that point.

Side View
Horizontal Ball Mil j
27" Dust Collector and Fan '

&

| o
0

wall

Figure 3. Limestone Horizontal Ball Mill Stack Test Port Location

Prior to sampling, a cyclonic flow check was performed on the horizontal ball mill stack location. The
average flow angle measured in the stack was 1.7 degrees. In accordance with Section 2.5.1 of CFR-
40 Part 60, special testing procedures to compensate for cyclonic flow are not required unless the |
average flow angle is in excess of 20 degrees; therefore standard testing procedures were used to
complete the sampling.

The particulate matter emissions and emission factors measured at the horizontal ball mill stack are
summarized in Table 5.

Air Control Techniques, P.C. 7 October 2001
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Table 5. Limestone Horizontal Ball Mill Stack Emissions

Parameter JMH1- JMHI1- JMH1- Three Run
M201B-1 M201B-2 M201B-3 Average
Test Date 9/5/01 9/5/01 9/5/01 N/A
Test Time 0807 - 1037 1049 — 1254 1306 - 1508 N/A
Total Filterable Particulate
Pounds/Hour 0.57874 0.58191 0.54862 0.56976
Grains/DSCF 0.01530 0.01534 0.01488 0.01517
PM;,, Particulate Emissions
Pounds/hour 0.35827 0.35139 0.32413 0.34459
Grains/DSCF 0.00947 0.00926 0.00879 0.00917
PM,, Cyclone Cut Size, micrometers 10.81 10.82 10.87 10.83
PM, 5 Particulate Emissions
Pounds/hour 0.12861 0.13208 0.11981 0.12683
Grains/DSCF 0.00340 0.00348 0.00325 0.00338
PM, s Cyclone Cut Size, micrometers 2.42 243 2.46 2.44
Flue Gas Flow, DSCFM 4,414 4,425 4,302 4,380
Flue Gas Flow, ACFM 5,283 5,392 5,325 5,333
Moisture, % 1,91 2.12 2.35 2.13
Stack Temperature, °F 157.6 167.4 175.8 166.9

Air Control Techniques, P.C. experienced no
(10 £1.0 micrometers and 2.5 + 0.25 microm
required isokinetic range of 80% to 120%.
summarized in Table 5 provide an accurate

horizontal ball mill.

problems in achieving the particle cut size requirements,
eter). All three of the tests were conducted in the
Air Control Techniques, P.C. believes that the data
measurement of particulate matter emissions from the

2.4 BARITE VERTICAL BALL MILL PARTICULATE MATTER EMISSIONS
Air Control Techniques, P.C. tested a vertical ball

Quincy, Illinois Plant on September 6, 2001. This
mineral material from a feed size of less than 10
diameter in the range of 2 to 3 micrometers. Thi
scope of this emission factor testing projects. P
process is representative of (1) the other three t
(2) other processes used in the pulverized mate
barite, a mineral composed primarily of bariu
controlled by a pulse jet fabric filter having a

mill baghouse stack at the I.M. Huber Corporation,’
is a conventional grinding system used to reduce
micrometers to a product size with a mass median
s is the smallest sized product material included in the
MD representatives need to determine if this type of -
ypes of grinding operations included in this study and
rials industry. The ball mill is used for pulverizing
m sulfate. The effluent gas stream from the ball mill is
design air-to-cloth ratio less than 4 (ft*/min per ft%).

A sketch of the test ports for this system is shown in Figure 4. The ports were located 196 inches

downstream of the descending elbow from the fabri
elbow leading to the centrifugal fan for the s

siting requirements.

Two 5 inch diameter test ports were installed 90 d
Method 201B dual cyclone assembly. The numbe
were determined according to the procedures outli
sampling points. The 18 inch diameter stack was
on each of the 2 axes. A base time of 120 minute
point was sampled for a different period of time (

velocity of that point,

¢ filter and more than 44 inches upstream of the
ystem. This port location satisfies U.S. EPA Method 1

egrees from one another to facilitate testing with the
r and location of the sampling and traverse points
ned in EPA Reference Method 1 based on 12
divided into 12 equal areas with 6 sampling points
s was used for the Method 201B test runs. Each
dwell time) calculated based on the stack gas
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Figure 4. Barite Vertical Ball Mill Test Port Location

Prior to sampling, a cyclonic flow check was performed on the barite vertical ball mill stack location.
The average flow angle measured in the stack was 2.0 degrees. In accordance with Section 2.5.1 of
CFR 40 Part 60, special testing procedures to compensate for cyclonic flow are not required unless the
average flow angle is in excess of 20 degrees; therefore, standard testing procedures were used to
complete the sampling. The particulate matter emissions measured at the barite vertical ball mill are

summarized in Table 6.

Table 6. Barite Vertical Ball Mill Stack Emissions
Parameter JMHI1- JMH1- JMH1- Three Run
M201B-1 M201B-2 M201B-3 Average
Test Date 9/6/01 9/6/01 9/6/01 N/A
Test Time 0712 - 0928 0935 - 1135 1142 - 1351 N/A
Total Filterable Particulate
Pounds/Hour 0.89702 0.74575 0.75011 079763
Grains/DSCF 0.02085 0.01789 0.01670 0.01348
PM;, Particulate Emissions
Pounds/hour 0.77139 0.63921 0.66057 0.69039
Grains/DSCF 0.01793 0.01534 0.01471 0.01599
PM,; Cyclone Cut Size, micrometers 10.73 10.73 10.82 10.76
PM; 5 Particulate Emissions
Pounds/hour 0.32963 0.32111 0.32441 0.32505
Grains/DSCF 0.00766 0.00771 0.00722 0.00753
PM, ; Cyclone Cut Size, micrometers 2.41 2.41 2.45 2.42
Flue Gas Flow, DSCFM 5,020 4,862 5,239 5,040
Flue Gas Flow, ACFM 6,188 6,012 6,494 6,231
Moisture, % 2.57 251 2,32 2.47
Stack Temperature, °F 126.8 120.1 131.6 129.2
Air Control Techniques, P.C. 9 October 2001
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The total filterable particulate matter emissions from the vertical ball mill averaged 0.0167
grains/ACF. While this emission rate is characteristic of a properly operating fabric filter control
system, the particulate matter emissions are well above those observed in other sources. Air Control
Techniques, P.C. believes that the grinding source to grinding source differences could be due to

(1) inherent bag cleaning difficulties associated with the extremely small product size or (2) non-ideal
fabric filter operating conditions at the time of the emission factor tests. Air Control Techniques, P. C.
has requested previously conducted total filterable particulate matter test results for this source to
evaluate if the tests conducted on September 6, 2001 are representative of this facility. Air Control -
Techniques, P.C. has also requested additional emission tests from the other three grinding system
tested to further evaluate the representativeness of these tests. The results of the comparisons with
previous emission tests will be summarized in letter report to be submitted to PMD after these
historical tests are received and reviewed.

2.5 CALCIUM CARBONATE CLASSIFIER PARTICULATE MATTER EMISSIONS

Air Control Techniques, P.C. tested the classifier system at Specialty Minerals, Inc. North Adams,
Massachusetts plant on August 15, 2001. The calcium carbonate classifier tested as part of this
emission factor compilation program was used to separate particulate matter in the 20 to 80
micrometer size range. The effluent gas stream was treated in a conventional pulse jet fabric filter
with a design air-to-cloth ratio less than 4 (ft*/min per ft?).

60"
_ (XX
24" Square
96" ‘ h Roof Line
I Wall
«— Calcium Carbonate

Classifier Fan and Baghouse

Figure 5. Calcium Carbonate Classifier Stack Test Port Location

The test port location shown in Figure 5 satisfies all U.S. EPA Method 1 siting requirements. Three
5 inch diameter test ports were installed in the square stack to facilitate testing with the Method 201B
dual cyclone assembly. The number and location of the sampling and traverse points were determined
according to the procedures outlined in EPA Reference Method 1 based on 12 sampling points. The .
24 inch square stack was divided into 12 equal areas with 4 sampling points per sample port. A base

Air Control Techniques, P.C. 10 October 2001
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time of 120 minutes was used for the Method 201B test runs. As required by Method 201B, each
point was sampled for a different period of time (dwell time) calculated based on the stack gas
velocity of that point.

Prior to sampling, a cyclonic flow check was performed on the calcium carbonate classifier stack
location. The average flow angle measured in the stack was 0.0 degrees. In accordance with Section
2.5.1 of CFR 40 Part 60, special testing procedures to compensate for cyclonic flow are not required
unless the average flow angle is in excess of 20 degrees; therefore, standard testing procedures were j
used to complete the sampling. The particulate emissions measured at the calcium carbonate classifier
are summarized in Table 7 ‘

Table 7. Calcium Carbonate Classifier Stack Emissions ‘
Parameter SM2-M201B-1 | SM2-M201B-2 SM3-M201B-3 Three
Run
Average
Test Date 8/15/01 8/15/01 8/15/01 N/A
Test Time 1036 — 1242 1255 — 1445 1452 - 1658 N/A
Total Filterable Particulate
Pounds/Hour 0.05857 0.03268 0.03025 0.04050
Grains/DSCF 0.00455 0.00294 0.00263 0.00337
PM, Particulate Emissions
Pounds/hour 0.02594 0.01462 0.01550 0.01868
Grains/DSCF 0.00201 0.00131 0.00135 0.00156
PM,o Cyclone Cut Size, micrometers 10.91 10,92 10.83 10.89
PM; s Particulate Emissions
Pounds/hour 0.00878 0.00688 0.00627 0.00731
Grains/DSCF 0.00068 0.00062 0.00054 0.00062
PM, s Cyclone Cut Size, micrometers 2.41 2.44 2.41 2.42
Flue Gas Flow, DSCFM 1,502 1,297 1,343 1,381
Flue Gas Flow, ACFM 1,689 1,495 1,567 1,584
Moisture, % 1.02 1.22 1.14 1.13
Stack Temperature, °F 115.5 128.6 136.1 126.7

The measured emissions of total filterable particulate matter, PM;, particulate matter, and PM,
particulate matter were very consistent and very low. These emissions are characteristic of a well
designed, operated, and maintained fabric filter control system for a classifier.

All of the Method 201B tests at the North Adams plant achieved the particle cut size requirements
(10 % 1.0 micrometers and 2.5 + 0.25 micrometer). All three of the tests were conducted in the
required isokinetic range of 80% to 120%. Air Control Techniques, P.C. believes that the data
summarized in Table 2-3 provide an accurate measurement of particulate matter emissions from the
process tested.

2.6 CALCIUM CARBONATE FLASH DRYER PARTICULATE MATTER EMISSIONS

Air Control Techniques, P.C. tested a flash dryer baghouse stack at the OMYA, Inc. Florence,
Vermont plant on August 17, 2001. The flash dryer is used to dry calcium carbonate feed material
prior to grinding. The dryer is fired with No. 2 oil. The dryer throughput rates during the tests
averaged approximately 11.08 tons per hour. The dryer was controlled by a conventional pulse jet
fabric filter with a design air-to-cloth ratio less than 4 (ft*/min per ft°).

Air Control Techniques, P.C. 11 October 2001 .
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This source had the highest gas flow rate of the set of seven sources tested as part of this emission
factor compilation program. At an average flow rate of 20,524 ACFM, this source had gas flows that
were larger than the combined flows from the other six sources tested. The moisture levels and the
gas temperatures were also considerably higher than the other sources tested.

The test ports for the flash dryer are located in a stack discharging the effluent gas stream from a
baghouse and a centrifugal fan. The location of the test ports shown in Figure 6 fully satisfied all
Method 1 requirements. There were two 4 inch diameter test ports located 90 degrees® from one
another to facilitate testing. The 30 inch diameter stack was divided into 12 equal areas with

6 sampling points on each of the 2 axes. A base time of 120 minutes was used for the Method 201B
test runs. As required by Method 201B, each point was sampled for a different period of time (dwell
time) calculated based on the stack gas velocity at that point.

F 3

30"

30" Diameter

126" Roof Line

Y

Calcium Carbonate
Flash Dryer Fan

Figure 6. Calcium Carbonate Flash Dryer Stack Test Port Location

Prior to sampling, a cyclonic flow check was performed. The average flow angle measured in the
stack was 4.2 degrees, well with the 20 degree limited specified in Section 2.5.1 of CFR 40 Part 60; .
therefore, standard testing procedures were used to complete the sampling. The particulate matter
emissions measured at the calcium carbonate flash dryer are summarized in Table 8.

The particulate matter emissions measured in all three runs at this facility were consistently low. The
outlet grain loadings of less than 0.005 grains per ACF observed in these tests are representative of
well designed, operated, and maintained fabric filter control systems.

Air Control Techniques, P.C. experienced no problems in achieving the particle cut size requirements3
(10 £ 1.0 micrometers and 2.5 = 0.25 micrometer). All three of the tests were conducted in the !
required isokinetic range of 80% to 120%. Air Control Techniques, P.C. believes that the data

summarized in Table 7 provide an accurate measurement of particulate matter emissions from the
flash dryer.

Air Control Techniques, P.C. 12 October 2001
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Table 8. Calcium Carbonate Flash Dryer Stack Emissions

Parameter OI-M201B-1 OI-M201B-1 OI-M201B-1 Threer Run
Ave,r;igel
Test Date 8/17/01 8/17/01 8/17/01 N/A
Test Time 0908 — 1118 1131 -1332 1340 — 1543 N/A
Total Filterable Particulate
Pounds/Hour 0.25635 0.35963 0.40309 0.33969
Grains/DSCF 0.00272 0.00384 0.00425 0.00860
PM,; Particulate Emissions
Pounds/hour 0.15604 0.15734 0.17168 0.16169
Grains/DSCF 0.00165 0.00168 0.00181 0.00171
PM,, Cyclone Cut Size, micrometers 10.04 10.15 10.17 10.12
PM, 5 Particulate Emissions ‘
Pounds/hour 0.07802 0.09740 0.10077 0.09206
Grains/DSCF 0.00083 0.00104 0.00106 0.00098
PM, ;s Cyclone Cut Size, micrometers 2.33 2.37 2,38 2.36
Flue Gas Flow, DSCFM 11,015 10,925 11,069 11,303
Flue Gas Flow, ACFM 20,579 20,395 20,598 20,524
Moisture, % 21.91 22.07 21.86 21.95
Stack Temperature, °F 296.5 2943 293.9 294.9

-

2.7 CALCIUM CARBONATE PRODUCT SILO PARTICULATE MATTER

EMISSIONS

Air Control Techniques, P.C. tested a product silo baghouse stack at the Specialty Minerals, Inc.
North Adams, Massachusetts plant on August 14, 2001. The product is a finely ground calcium
carbonate (limestone) with a mass median diameter less than approximately 50 micrometers.
Particulate matter is emitted from the silo due to displaced air movement during product loading and
unloading from the silo. The emissions are controlled by a small displaced air fabric filter system.

-[12.25'I»

g

68°
—f— - 1 @
12°
J J

Calcium Carbonate
Product Silo

Figure 7. Calcium Carbonate Product Silo Stack Test Port Location
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As indicated in Figure 7, the test port was approximately 1 diameter upstream of an elbow. Due to the
close proximity of a flow disturbance, this location does not satisfy Method 1 guidelines. An
inspection of the ductwork indicated that there were no reasonable alternatives to this location. The
velocity pressure data indicated that the disturbance did not significantly affect the test results.

Two 4 inch diameter test ports were installed 90 degrees® from one another to facilitate testing with |
the Method 201B dual cyclone assembly. The number and location of the sampling and traverse ‘
points were determined according to the procedures outlined in EPA Reference Method 1 based on 12
sampling points. The relatively small 12.25 inch diameter stack was divided into 12 equal areas with
6 sampling points on each of the 2 axes. A base time of 120 minutes was used for the Method 201B
test runs. Each point was sampled for a different period of time (dwell time) calculated based on the
stack gas velocity of that point.

Prior to sampling, a cyclonic flow check was performed on the calcium carbonate product silo stack
location. The average flow angle measured in the stack was 1.0 degrees. In accordance with Section
2.5.1 of CFR 40 Part 60, special testing procedures to compensate for cyclonic flow are not required
unless the average flow angle is in excess of 20 degrees; therefore, standard testing procedures were
used to complete the sampling. The particulate emissions measured at the calcium carbonate product
silo are summarized in Table 9.

Table 9. Calcium Carbonate Product Silo Stack Emissions
Parameter SM1-M201B-1 | SM1-M201B-2 | SM1-M201B-3 | Three Run
Avera%w
Test Date $/14/01 8/14/01 8/14/01 N/A
Test Time 0835 — 1031 1045 - 1246 1258 — 1617 N/A
Total Filterable Particulate
Pounds/Hour 0.00395 0.01080 0.02242 0.01239
Grains/DSCF 0.00096 0.00270 0.00533 0.00300
PM,, Particulate Emissions
Pounds/hour 0.00289 0.00449 0.00203 0.00313
Grains/DSCF 0.00070 0.00112 0.00048 0.00077 -
PM,; Cyclone Cut Size, micrometers 10.93 10.90 10.81 10.88
PM, s Particulate Emissions
Pounds/hour 0.00091 0.00112 0.00149 0.00117
Grains/DSCF 0.00022 0.00028 0.00035 0.00028
PM,; 5 Cyclone Cut Size, micrometers 2.38 2.38 2.35 2.37
Flue Gas Flow, DSCFM 482 466 491 480
Flue Gas Flow, ACFM 516 505 531 517
Moisture, % 1.54 1.80 1.80 1.71
Stack Temperature, °F 81.8 87.5 86.7 85.3

As with most product storage silos, the gas flow rates from the silo are very low. The gas velocities in
the 12.5 inch diameter stack were extremely low, 627 to 649 feet per second. This velocity range is
well below the values typical of most air pollution control systems. These low velocities are also
below the normal velocities encountered in PM testing using Method 201A and in PM;¢/PM; s testing
using Method 201B. Despite these very challenging velocity conditions, Air Control Techniques, P.C.
was able to satisfy the Method 201B cut size requirements. The isokinetic conditions were
intentionally set above the 120% levels in order to achieve the cut size requirements.

Air Conirol Techniques, P.C. 14 October 2001
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All of the particulate matter emissions measured from this source are extremely low and are
characteristic of a very well controlled source. While there are some run-to-run variations, these
differences are insignificant considering the extremely low levels observed in all three test runs.

All of the Method 201B tests at the North Adams Plant achieved the particle cut size requirements

(10 £ 1.0 micrometers and 2.5 % 0.25 micrometer). Air Control Techniques, P.C. believes that the
data summarized in Table 9 provide an accurate measurement of particulate matter emissions from the
process tested.

The duration of run #3 at the North Adams product silo was longer than the normal two hour testing
period. This extended testing time was due to a process interruption.

2.8 PRODUCTION DATA

The appendix to of this report contains production data from the processes tested. These data were
supplied by plant personnel. A summary of the production data is presented in Table 10 to
demonstrate that the emission tests were conducted under representative operating conditions, and that
the production data were used in the calculation of emission factors.

Table 10. Host Facilities Production and Material Data

Company Name Run # Production Product Tested | Equipment Tested
Rate,
Tons/Hour
SM3-M201B-1 8.23
Specialty Minerals, Inc. | SM3-M201B-2 14.00 Calcium Grinding
SM3-M201B-3 14.00 Carbonate (Raymond Mill)
RM-M201B-1 6.52
Polar Minerals, Inc. RM-M201B-2 5.66 Talc Grinding
RM-M201B-3 4.80 (Roller Mill) -
J. M. Huber JMH1-M201B- 3.75 Limestone Grinding
Corporation 1,2,3 (Horizontal Ball
Mill)
J. M. Huber JMH2-M201B- 0.5 Barite Grinding .
Corporation 1,2,3 (Vertical Ball
Mill)
Specialty Minerals, Inc | SM2-M201B- 1.80 Calcium Classifier
1,2,3 Carbonate
0OI-M201B-1 11.08 ‘
OMYA, Inc OI-M201B-1 11.06 Calcium Flash Dryer
0OI-M201B-1 11.11 Carbonate :
Specialty Minerals, Inc SM1-M201B- 1.96 Calcium Product Silo
1,2,3 Carbonate ‘
Air Control Techniques, P.C. 15 October 2001
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2.9 EMISSION FACTOR RESULTS

Emission factors for the various sources tested have been calculated based on the emissions data in
Sections 2-1 to 2-7 and the production rates in Section 2-8. These emission factors have been
presented in units of pounds of particulate matter per ton of product. This is consistent with the
emission factor format for mineral product industries included in EPA’s AP-42 database (Section
11.19). The total filterable particulate emission factors for the seven sources tested are summarized in
Figure 8.
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Figure 8. Total Filterable Particulate Emission Factors

The PM,, and PM; 5 emission factors for these seven sources are summarized in Figures 9 and 10.

It is apparent from the similarity of these two charts that the PM;, and PM, ; emnission factors are very
similar. The PM,, measured during the test program that was in the PM, 5 size fraction ranges from
17% to 55% with an average of 41%. This is illustrated in Figure 11, which provides a comparison of
these two data sets.

The PM, s particulate matter comprised 8% to 41% with an average of 22% of the total filterable
particulate matter as measured using Method 201B. The differences between these two categories of
particulate matter are shown in Figure 12.

The PM;, particulate matter comprised 25% to 87% with an average of 52% of the total filterable
particulate matter as measured using Method 201B. The differences between these two categories of
particulate matter are shown in Figure 13.
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3. SAMPLING AND ANALYTICAL PROCEDURES
3.1 PM,¢/PM, s PARTICULATE EMISSIONS

The sampling system consisted of the PM,, cyclone from Method 201A followed by the PM, 5 cyclone
from a five stage cascade cyclone train. A 47mm filter was mounted after the PM, s cyclone. The
sampling train was identical to Method 201A except that the PM, 5 cyclone was inserted between the
PM;¢ cyclone and the filter, Both cyclones and the filter were coupled closely together so that the
entire sampling head shown in Figure 14 could be operated in-situ.

Figure 14. Method 201B Sampling Head

As with Method 201 A, Method 201B is a constant sampling rate (CSR) technique. Tt is critical to
maintain the actvual sample gas flow rate in each of the cyclones at a rate that provides the desirable
particle collection efficiencies. Ideally, cyclone I must collect particles that have a Dsp (particle size
collected with 50% efficiency) between 9.0 and 11.0 micrometers in order to be consistent with
Method 201A. Cyclone IV (the second cyclone in Figure 1) should optimally have a cut diameter
between 2.25 and 2.75 micrometers. Using the cyclone performance curves, Air Control Techniques,
P.C. has calculated the sampling rates necessary to simultaneously satisfy the cyclone I and cyclone -
IV Dso ranges. The area between the two solid lines in Figure 15 demonstrates that this range is ‘
reasonably large for sources operating at elevated gas temperatures; however at ambient or near
ambient temperature, the range is quit small. Furthermore, it is important to maintain the sampling
velocities in the nozzle at a rate between 80% and 120% of the isokinetic velocity.

Two hour sampling times were used to ensure that catch weights of both the PM,; and PM, 5 cyclones
could be analyzed gravimetrically. These sampling times were considerably longer than the one-homj'
runs typically used in EPA Methods 5 and 17 for the measurement of total filterable particulate
matter. These long sampling times were needed due to the relatively low particulate matter
concentrations in the PM; 5 size range.
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Figure 15. Sampling Rate Requirements of Method 201B

Air Control Techniques, P.C. used Method 201B to determine the PM,o/PM; 5 particulate matter
emissions from all seven sources included in the scope of this testing program. Method 201B and
Method 4were conducted on all of the seven sources in accordance with all applicable EPA sampling
and quality assurance requirements. The tests consisted of a set of three runs each per test location.

Sample Collection. Samples were withdrawn isokinetically (100% 220%) from the source using a
Method 201B sampling train. The sampling train consisted of a nozzle and the dual cyclone
configuration followed by a 47mm filter holder (as seen in Figure 14), a stainless steel lined probe
with an S Type Pitot tube attached, four chilled impingers, and a metering console. The particulate
sample was collected on a glass fiber filter supported by a stainless steel frit.

The combined Method 201B and Method 4 sample train contained 100 ml of ml of deionized, distilled

(DI) water in the first two impingers, the third was empty, and the fourth contained preweighed silica
gel.
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Sample Recovery. The combined cyclone sampling head was recovered using a nylon brush and ultra-
pure acetone rinse. The particulate was divided into four separate sample jars.

Sample Jar #1: Particulate Matter > 10 micrometers
» Solids and acetone rinse from cyclone I cup
e Acetone rinse of nozzle
e Acetone rinse of cyclone I

Sample Jar #2: Particulate Matter < 10 micrometers and > 2.5 micrometers
» Cyclone I turnaround cup (above inner downcomer line)
¢ Brushed and acetone rinsed solids from downcomer line
e Solids from cyclone IV cup
e Acetone rinse of cyclone IV

Sample Jar #3: Particulate Matter < 2.5 micrometers
¢ Brushed and acetone rinsed solids from downcomer line
e Acetone rinse from front half of filter holder

Sample Jar #4, Particulate Matter < 2.5 micrometers
¢ Filter

The total filterable particulate matter is the sum of all the particulate matter recovered from the
combined cyclone sampling assembly. PM, particulate matter is all of the solids recovered from
sample jars #2, #3, and #4. PM, s particulate matter is determined based on the quantity of solids
recovered from sample jars #3 and #4. An acetone blank was analyzed and subtracted from the
particulate catch weights using the volume of acetone rinse used for each sample jar.

The DI water reagent was returned to the original 1000 ml glass jar and weighed. The weight was
recorded on the label, and the liquid level was marked. The silica gel was returned to the original
tared container and weighed. The weight was recorded on the label. The volume of water vapor
condensed in the impingers and the volume of water vapor collected in the silica gel were summed and
entered into moisture content calculations.

Sample Analyses. EPA Method 5 analytical procedures were used to analyze the filter and three froﬁt
half acetone rinses for particulate matter,

3.2 GENERAL U.S. EPA REFERENCE TEST METHODS

3.2.1 Sampling Point Determination - EPA Method 1

The number and location of the sampling and traverse points used in the Method 201B tests were
determined according to the procedures outlined in U.S. EPA Reference Method 1, based on 12
sampling points. Sampling points located less than 1.0 inch from the stack wall were relocated to 1.0
inch from the wall as required by the method. This was important to avoid biasing the results due to
dislodging and capturing wall deposits by the sampling probe.

3.2.2 Flue Gas Velocity and Volumetric Flow Rate - EPA Method 2

The flue gas velocity and volumetric flow rate during the Method 201B tests were determined ‘
according to the procedures outlined in U.S. EPA Reference Method 2. Velocity measurements were
made using S-Type pitot tubes conforming to the geometric specifications outlined in Method 2.
Accordingly, each pitot was assigned a coefficient of 0.84. Velocity pressures were measured with
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fluid manometers. An electronic micro-manometer was used on the classifier stack due to extremely
low flue gas velocities of 7 feet per second. Effluent gas temperatures were measured with chromel-
alumel thermocouples equipped with digital readouts. A cyclonic flow check was performed prior to
the Method 201B tests at each sampling location.

3.2.3 Flue Gas Composition and Molecular Weight - EPA Method 3

Flue gas analyses and calculation of flue gas dry molecular weight were performed in accordance with
EPA Method 3. Multi-point, integrated sampling was used to obtain a flue gas sample concurrent with
isokinetic testing. A stainless steel probe was affixed to the isokinetic sampling probe for this
purpose. A squeeze aspirator was used to draw a sample. Moisture was removed from the sample gas
by means of a knockout jar located prior to the aspirator. Oxygen and carbon dioxide were
determined using a Fyrite® apparatus.

3.2.4 Flue Gas Moisture Content - EPA Method 4

The flue gas moisture contents during the Method 201B tests were determined in conjunction with
each sample train according to the sampling and analytical procedures outlined in EPA Method 4.
The impingers were connected in series and contained reagents as listed in the method descriptions i in
section 3.2.1 of this report. The impingers were contained in an ice bath to assure condensation of the
flue gas stream moisture. Any moisture that was not condensed in the impingers was captured in the
silica gel; therefore all moisture could be weighed and entered into moisture content calculations.
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4, QUALITY ASSURANCE AND QUALITY CONTROL
4.1 QA/QC SUMMARY

All of the tests were conducted using QA/QC procedures established by the EPA and Air Control
Techniques, P.C. for Method 201B. Complete records concerning the QA/QC procedures were
prepared during the tests. Problems encountered before a test run were identified and corrected prior
to sampling. Problems at the conclusion of a test run were identified and brought to the attention of -
the plant project manager, and a determination of the acceptability of the run was made.

4.1.1 Leak Checks

Pretest and posttest leak checks were conducted on each sampling train used in all Method 201B tests.
The observed leak rates were below 0.02 actual cubic feet per minute and, therefore, were acceptable.
Posttest leak checks were completed with the dual cyclone removed. This is a standard Method 201A
procedure to ensure that the particles in the cyclone catch cups are not re-entrained into subsequent
stages.

4.1.2 S-Type Pitot Tube Calibration

All S-Type pitot tubes used in this project conformed to EPA guidelines concerning construction and
geometry. Pitot tubes were inspected prior to use. The specified guidelines were met; therefore, a
pitot tube coefficient of 0.84 was used. Information pertaining to S-type pitot tubes is presented in
detail in Section 3.1.1 of EPA Publication No. 600/4-77-027b. Only S-type pitot tubes meeting the
required EPA specifications were used in this project.

4.1.3 Sample Nozzle Calibration
Stainless steel nozzles were used for isokinetic sampling. All nozzles were thoroughly cleaned,

visually inspected, and calibrated on-site prior to sampling according to the procedures outlined in
Section 3.4.2 of EPA Publication No. 600/4-77-027b.

4.1.4 Temperature Monitor Calibration

The thermocouples used in this project were calibrated using the procedures described in Section 3. 4L 2
of EPA Publication No. 600/4-77-027b. Each temperature sensor was calibrated at a minimum of

3 points over the anticipated range of use against an NIST-traceable mercury in glass thermometer.

4.1.5 Dry Gas Meter Calibration
All dry gas meters were fully calibrated prior to shipment to the plant to determine the volume
correction factor prior to field use. Upon arrival at the plant, a ten minute pre-calibration was

performed to verify the full calibration correction factor. The calibration procedure is documented i 11'1
Section 3.3.2 of EPA Publication No. 600/4-77-237b.

4.1.6 Moisture Scale Calibration
The scales used in the recovery laboratory to determine flue gas moisture content were calibrated
using a standard set of weights.

4.1.7 Particulate Sampling Using Method 201B

Standard operating procedures described in Draft Method 201B were followed. Prior to conductmg
the test, the sampling trains were tested to confirm proper operation and to determine the sampling -
nozzles needed to achieve isokinetic sampling conditions. The gas flow velocities at the sampling
locations were measured using EPA Method 2. An S-type pitot tube was used for these velocity
measurements. The S-type pitot tube was visually inspected before each run. Each leg of the pitot |
tube was leak checked before and after each run. Proper orientation of the S-type pitot tube was
maintained throughout each measurement. Checks for cyclonic flow were completed at each sampling
location before the start of the first test run. |

Air Control Techniques, P.C. 24 October 2001



National Stone, Sand & Gravel Association PM, s/PM,o Emission Factor Testing

4.2 QA/QC CHECKS FOR DATA REDUCTION, VALIDATION, AND REPORTING

Daily quality audits were conducted using data quality indicators that require the review of the
recording and transfer of raw data, calculations, and documentation of testing procedures. All data
and calculations for air flow rates and isokinetic sampling rates were recorded manually and then
transferred to a portable computer. The calculations were verified by independent, manual checks.
Any suspect data or outliers were noted and identified with respect to the nature of the problem and .
potential effect on data quality. ‘

4.2.1 Quality Assurance Results

Some of the twenty one Method 2018 test runs did not fully satisfy the quality assurance requirements
specified by Method 201B. These quality assurance requirements and the results of the test runs are
summarized in Table 11. Each of the deviations from the quality assurance requirements is
summarized below.

4.2.2 Calcium Carbonate Classifier (Runs SM2-M201B-1, 2, and 3)

The calcium carbonate classifier stack has extremely low gas velocities of 6 to 7 feet per second.
These velocities are well below typical stack velocities of 30 to 90 feet per second. These velocities
are also well below the gas velocity range considered during the development of Method 201B.

Commercially available air emission testing equipment, including the equipment used in this test
program, is not designed for these very low velocities. Specifically, sampling nozzles that fit the
Cyclone 1 sampling head are not appropriate for this condition. Based on pretest discussions with
National Stone, Sand & Gravel personnel, Air Control Techniques, P.C. adjusted the sampling
conditions to optimize the Dso values in both cyclones. This approach maximized the accuracy of the
particle size cuts achieved by the cyclones. Air Control Techniques, P.C. believes that the reported
data are the most accurate data that could be obtained at these very low velocities.

4.2.3 Sample Recovery and Custody

All filter samples and impinger samples were recovered by Air Control Techniques personnel using
standard EPA procedures. Sample recovery was performed in mobile laboratories located at each of
the plants. All sampling equipment was sealed to prevent contamination during transport to and from
the laboratory.

All chemicals used for sampling train preparation and sample recovery were American Chemical
Society ACS, High Performance Liquid Chromatography (HPLC) or pesticide grade. Reagent water
met or exceeded the American Society for Testing Materials (ASTM) specifications for Type I reagent
water.

The samples recovered from each of the reference method tests are listed below.

Method 201B

Sample Jar #1, Particulate Matter >> 10 micrometers

Sample Jar #2, Particulate Matter < 10 micrometers and > 2.5 micrometers
Sample Jar #3, Particulate Matter < 2.5 micrometers

Sample Jar #4, Filter Particulate Matter < 2.5 micrometers

Acetone blank (1 per acetone lot)

Silica gel (impinger 4 for moisture determination)

Air Control Techniques, P.C. 25 October 2001
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National Stone, Sand & Gravel Association PM, 5/PM,;o Emission Factor Testing

All of the samples were labeled immediately after recovery. The samples were packed in boxes and
sealed. A chain of custody record and sample log was maintained during the emissions study. The
sample boxes were shipped by Air Control Techniques to Cary, N.C. The samples were picked up by
Resolution Analytics along with the appropriate chain of custody record forms.

Air Control Techniques, P.C. 27 October 2001
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Specialists in High Performance Liquid Chromatography

2733 LEE AVENUE SANFORD, NC 27330 (919) 774-5557

ANALYTICAL REPORT

« PM> 5 PARTICULATE
(EPA METHOD 201B)

CLIENT: ACT
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Analytical Narrative  RFA#642 Page 1 of 1

Client/Plant Name: ACT Date Rec'd in lab;  7/26/01

Analyst: CLT Date of Analysis:__ 7/31/01

Analysis Method: _EPA Method 201B Analyte(s):_ PM <2 Smicron

Sample Matrix & Compeonents:

Dry Filters, Acetone Rinses (Precutter/Cyclone and Front* rinses
weighed separately), Acetone Blank

Summary of Sample Prep:

The acetone rinses and pre-tared filters were transferred to pre-
tared teflon "baggies" in a low humidity environment. The acetone
rinses were evaporated overnight, then desiccated for 24 hours,
after which time they were weighed daily every six hours until
consecutive weights agreed within £0.5 mgs. The filters were oven
dried at 105°C for 2 hours and weighed immediately afterwards. All
weights were recorded to the nearest 0.1 mg and include filterable
particulate catch only. The total catch reported for each run is a
sum of the filter and rinse catches. The acetone blank catch has
been subtracted out of sample rinse catches in proportion with their
respective volumes.

Summary of Instrumentation:

Denver model A-250 analytical balance

Analytical Detection Limit(s): 0.5 mgs

Miscellaneous Comments Regarding Sample Analysis: (Note unusual catch weights, interferences, odd
sample behavior, and steps taken to confirm unusual results.  Also note any deviations from standard
analytical procedures, together with justification and possible affect on results. Specify samples when
applicable.)

No modifications to EPA Method 5 analytical procedure were made.

See Data Sheets for individual sample descriptions.

Confirmation of Data Review:

QA Officer Signature

M—_ ‘Date ;éé Y

J. Bruce Nemet, Lab QA Officer )

o
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2.5 um/10

07/30 CLT @ 4731 o731 3.7800
Baggs Tora WL, g. 3.3538 0720 @ 3.7799
Fiftey Tare Wt, g. SF47-232 61131 ( 110 mh 3,7752
SAMPLEWT, g. 0.0002 0.0047
Samgic 1.0. Filter Rinse # Nezzle Rinse #
a 1164
(c=28pg) {*10ug)
Date Ini Data
0731 CLT @ 3.5266 o731 [ -] 3.8007
07/30 CLT 3.5267 07730 3.8008
Tare W, p. { 80 m 35259 ( 2 mp 3.7855
SAMPLEWT., o. 0.0007 Q.0052
Final Wt Pre-Wt  Blank Res.
Fitter Catch { <=2.5um) , mg. 0.2
Fitter Rinse Catch ( <=2.5:m}, my. 0.5 ar 0.2
Rinse Catch (<=10um >2.5:m), mg. &5 47 0.2
Nozzie Rinse Catch (> i&sm) , ig. 50 5.2 [: ¥4
TOTAL FILTERABLE PARTICULATE, mg. 10.2
Biank Beaker # - <=10pm > 2.5m <= 2.5um =10 um
Final wt, mg. 24378 Rinse: Flter Rinse Nozzlo Rinse
Tarewt, mg. 34375 WHITE WHITE WHITE
Ragidus, mg. 0.2 FINE S00T ANE 500T ANE 8007
Volumne, Il 100 WA N/A NA
Densily, tgini 7850 LOwW LOwW Low
Gane., mg/mg 2 548E-06 <=
Uppar Limit, myng 1.000E05
Prirng Date. 31-2u- 2004 Pritine Tirme 0941 AM

o
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2.5 um /10 ym PARTICULATE SAMPLING LABORATORY RESULTS
R o ;@% o

Sempla 1.D. Fiter # Rinsc #

1237 2036
pate _ lintt (z=25um) Date (<= 100y > 2.50m)
o731 cr @ 2.6498
07030 cLY 3.6499 o761 @ 39159
Baggie Ters WL, . 3.5362 o7/30 ® 33158
Fitter Tare W, g. SF7.233 ~0.11354 ( %0 m) 3,3128
SAMPLE WT. g. 0.0603 0,0031
Sampie 1.D. Filter Rinse # Nozzie Rinse #
396 215
(c=2.5pg) (>10ug
Date |mit Dets
07731 oLt 2,209 07731 3.5995
07150 ar a 22007 o @ 3.5802
Tara WL g, ¢ 8 mp 3.2608 ( %0 my 35.5851
SAMPLE WT., g. 0.0004 0.0041

Fing/ Wt _Pra-Wt _Blank Res.

Fitter Catehr (<=2.5n7), mg. 0.3

Filter Rinse Coich ( <=2.5um), mg. 0.3 04 a1

Rin=e Catch ( <=10um >2.53m), mg. 29 a1 0.2

Nozzie Rinse Catch (> 10um) , mg. 39 4.1 0.2
TOTAL FILTERABLE PARTICULATE, rry. 4

Blank Beaker # 28 Rt _ > 10pm <={0ym = Z25m <= 2.5um
Finai wt, mg. 34378 In Stack Filter Nazzle Rinse Rinss Fiflar Rings
Tare wt., mg. 34376 CLEAR WHITE WHITE WHITE
Rasidie, mg. 02 N/A FANE 500T ANE 300T FINE 500T
Volurme, mi. 100 NA NAA N/A N/A
Density, mg/mi 7850 NA LOW LOW Low
Cone., mo/mg 2548606 <~
Miszab: Notes & ¢
Printing Qans 3Nk 2004 Ponting Tirma; oT41 AM

]
LD



07731 CLT 3.4504
07730 CLT @ 3.45802 o7/31 3.5237
Baggie Tare WL, g. 3.3371 07730 [+4] 3.5236
Filter Tare WA, g. SF47-234 0.1129 { &0 mf) 3.5207
SAMPLEWT ., g. 0.0002 0.0029
Sampis 1.D. Filter Rinse # Nozzle Rinse #
748 835
(s=25ug) (=10 ug)
Date Init Date
07431 cLT 3.1063 0731 & 32989
07/30 ClT @ 3.71062 0730 @ 3.2089
Tare WL, g. ( 8 m 3.1056 ( 70 myy 32033
SAMPLE WT, g. 0.0006 0.0056
Final W Pra-wWt__ Blank Res.
Filter Catch (<=2.84m), mg. D,zl
Fitter Rinse Catch ( <=2.5um), mg. 0.5 0.6 0.1
Rinze Catch (<=10um »2.5pm} , mg. 27 29 02
Nazzle Rinse Catch (> 10um) , . X 56 o1
TOTAL ALTERABLE PARTICULATE, mg. 8.9
Blank Beaker # 28 = 10 jatn <=10um = 2.5um “=25um
Finglwt, mg. 34378 Nozzje Rinse Rinse Fiter Rinsg
Tare wt, mg. 34376 WHITE WHITE WHITE
Resiius, mg. a2 FINE 5007 FINE 200T FINE S00T
Vodurns, ml. 100 NA NA NA
Denshy, mghnt 7850 Low LOW Low
Cone., mging 2.548E-06 <=
Upper Limit, mg/mqg 1.0008-05 Miscall: Notes & C
Printng D, 35-Juk- 2000 Frinting Time" 0R.41 AM

w




REAGENT BLANK LABORA

?"ﬁ*

Container & 28
Date nit
0751 or @ 34378
arso cLT 34375
Tere WL, g. ( 100 m 3.4376
SAMFLEWT, g. 0.0002
Prinong Deto 312001 Pnizing Tima. 041 AM
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RESOLUTION ANALYTICS, INC. A A J' A A
Specialists in High Performance Liquid Chromatography

2733 LEE AVENUE SANFORD, NC 27330 (919) 774-5557

ANALYTICAL REPORT

« PMj 5 PARTICULATE
(EPA METHOD 201B)

CLIENT: ACT

RFA#:
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' RESOLUTION ANALYTICS, INC.
Specialists m High Performance Liquid Chromatograply
| smes REPORT SUMMARY g
I RFA#:
l R é‘;‘*
l ACETONE BLANK mls)
SM1-M201B-1 0.6 mgs 1.3 mgs 0.7 mgs 2.6 mgs
. SM1-M201B-2 0.8 mgs 2.4 mgs 4.5 mgs 7.7 mgs
l SM1-M201B-3 1.1 mgs 0.4 mgs 15.1 mgs 16.6 mgs
SM2-M201B-1 2.1 mgs 4.1 mgs 7.8 mgs 14.0 mgs
I SM2-M201B-2 1.6 mgs 1.8 mgs 4.2 mgs 7.6 mgs
I SM2-M201B-3 1.7 mgs 2.5 mgs 4.0 mgs 8.2 mgs
SM3-M201B-1 2.5 mgs 3.2 mgs 6.1 mgs 11.8 mgs
. SM3-M201B-2 2.0 mgs 0.7 mgs 1.3 mgs 4.0 mgs
l SM3-M201B-3 1.5 mgs 0.3 mgs 2.5 mgs 4.3 mgs
01-M201B-1 2.1 mgs 2.1 mgs 2.7 mgs 6.9 mgs
l 01-M201B-2 2.6 mgs 1.6 mgs 5.4 mgs 9.6 mgs
l 01-M201B-3 2.7 mgs 1.9 mgs 6.2 mgs 10.8 mgs
306



Analvtical Narrative  RFA#642

Page 1 of 1

Chient/Plant Name: ACT Date Rec’d in lab:___8/20/2001
Analyst:_ CLT Date of Analysis:___ 9/7/2001

Analysis Method: EPA Method 201B Analyte(s):__PM <2 Smicron

Sample Matrix & Components:

Dry Filters, Acetone Rinses (Precutter/Cyclone and Front!s rinses
weighed separately), Acetone Blank

Summary of Sample Prep:

The acetone rinses and pre-tared filters were transferred to pre-
tared teflon "baggies™ in a low humidity envirenment. The acetone
rinses wexe evaporated overnight, then desiccated for 24 hours,
after which time they were weighed daily ewvery six hours until
consecutive weights agreed within 0.5 mgs. The filters were oven
dried at 105°C for 2 hours and weighed immediately afterwards. All
weights were recorded to the nearest 0.1 mg and include filterable
particulate catch only. The total catch reported for each run is a
sum of the filter and rinse catches. The acetone blank catch has
been subtracted out of sample rinse catches in proportion with their
respective volumes.

Summary of Instrumentation:

Denver model A-250 analytical balance

Analytical Detection Limit(s): 0.5 mgs

Miscellanepus Comments Regarding Sample Analysis: (Note unusual catch weights, interferences, odd
sample behavior, and steps taken to confirm unusual resulis. Also note any deviations from standard
analytical procedures, together with justification and possible affect on results. Specify samples when
applicable.)

No modifications to EPA Method 5 analytical procedure were made.

'See Data Sheets for individual sample descriptions.

Confirmation of Data Review:

QA Officer Signature

Date /?/ 7: %/

_ J. Bruce Nemet , Lab QA Officer )

39



oam9 oLt 3.4408 094 3.3004
Bogpie Tae W1, g, 3.3267 0903 3.3006
Filter Tera W2, . SF47 812 T 0.1137 70 3.2889
SAMFLE WT., 9. 0.0004 0.0015
Sample 1.D. Filter Rinse # Nozzie Rinse #
5 77
(<= 2509 (210
Dats |t Date
0914 cLt 39413 0904 3.38M
0803 CLT @ 3.9412 0943 3.3872
Tare WL, ¢ ( @ m 3.9408 60 3.3862
SAMPLE WT, g. 0.0003 0009
Fiml Wt PreWt_ Blank Res.
Fitter Catch ( <=2.50m), mg. 0.4
Filter Rirse Cateh ( ==2.5um), mg- 02 03 0.1
Rinse Csteh (<=t0um »2.5pm), fig. 1.3 15 02
Noztie Rinse Catch (> 10um), mg. er 08 02
TOTAL FILTERASLE PARTICULATE, mg. 26
Blank Begher & 142 <=10um » 2.50m <= 2.5um » 10 pm
Final wi., mg. 3.5295 Rinss Fifier Rinse Nazzie Ringe
Tare wi, mg. 3.5202 BIEGE CLEAR BIEGE
Residue, my. 0.3 FINE 500T NA FINE S0O0T
Volurne, . 120 NA N/A NA
LOW NA Low
Prirng Dime D8.Sep- 2001 Printirg T, 0948 PM




e

Sampie 1.D. Fifter # Rinse #

769 451
Dots Init (<=25ug Dale <= 1 » 2.
0803 CLT 34435 0304 3.2485
Baggie Tare WL, . 3.3254 0003 a 3.2454
Flitar Tare WL, 9. SFa7 314 0.1134 { & mp 3.2455
SAMPLEWT, 9. 0.0007 0.0026
Sampie 1.D, Fifter Rinse # Nozzke Rinse #
453 504
(<=25pg (=10 up
Dale Inkt Dats
owvq CLT @ 3.2083 0904 - ] 3.7650
0303 CLT 3.2085 a3 3.7654
Tare WL, g ( 40 mh 3.2081 4 &0 mp 3.7604
SANFLEWT.. g. 0.0002 0.0046
Final Wi FraWt  Blank Res.
Filter Cateh ( <=2.5¢m) , mg. o7
Filter Rinse Catch ( <=2.50m), my. o1 02 o1
Rirsn Qatch (<=10um »2.5m) , mg. 24 26 0.2
Nazzke Rirse Cateh (> 10um) , mg. 45 486 01
TOTAL FILTERABLE PARTICULATE, mg. .7
Blank Becker # 142 = 10 pm «=t0um = 2.5m <m 2.5 pym
Finalwt, mg. 3.5295 Nozzis Rinse Rinsey Fiftar Ringe
Tarewt, mg. 3.5202 BIEGE BIEGE CLEAR
Residue, mg. (%) FINE 00T FINE S00T N/A
Volurne, mil. 120 NA NA NA
Deansdy, mgy 7850 Low LOW NA
Conc, mgiTg 3185806 <—
Upper Limit, mg/mg 1.000E-05
Frinfing Daga. O Sep-2001 Printing Tirmk oAt Pyl




oan3 LT 4.1285 a4 @ 23747
Bagghe Tare WL, g. 4.0151 o3 33749
Filter Tare WA, g. SFAT 313 01126 ( 60 mh 3.3741
SAMPLE WT., g. 0.0008 0.0006
Sampie 1.0, Filter Rinse # Nozzle Rinse #
724 1272
(<= 25pg) (10ug)
Dete  |init Date
004 clT @ 34155 0904 @ 3.3049
oo cLT 34156 0903 3.3951
Tem WL, g. ( 3@ m 34151 ( 100 mf 3.3785
SAMPLE WT. 9. 0.0004 00164

Finaf Wt Pro-Wt  Bilank Res.

Fifter Catch ( <=2.5pm) , ma. 08
Fiiter Rinse Catcfy {<=2.5um), mg. 0.3 04 0.1
Rinse Catch (<=10ym >2.5um) , mg. 04 06 0.2
Nozzle Rinse Catch (» 10um), mg. 15.1 15.9 03
TOTAL FALTERABLE PARTICULATE, mg. 166
Blank Beaker 142 > 104im <« fQum > 25um <= 2.5um
Finafwt, myg. 3.5285 Nazzie Rinse Rinse Fifler Rinsa
Tare wt, mg. 3.5202 BIEGE BIEGE CLEAR
Reaidue, my. 0.3 FINE SO0T FINE 500T FINE 3007 N/A
Vlurne, mi. 120 N/A NA N/A N/A
Dengly, mgani 7850 Low MED LOW NA
Conc., myimy 3.185E-08 <—
Upper Limit, mg/mg 1.000E-05 Mlacoll Noten & C i
Printirg Date 08-Sep-2001 Prinimg Tie O 50 P

€y
[




Filter #

Sampe 1.D. Rinse #
366 1181
Dale in#t (<=25ug) Dete (<= 10ug > 2.5um)
083 cLr 3.5430 Gone o 33994
Bapgie Tare WL, ¢ .4282 0903 33998
Fifter Tare W, g. 8SF47 315 0.1132 { 70 mi} 33951
SAMPLEWT. g. .0018 0.0043
Sampia 1.0, Fifter Rinse # Nozzie Rinse #
537 369
(<= 25u9) (>10 1)
Dats indt Dele
0804 aLr 34850 0804 [.] 3.4856
0803 CL @ 3.4858 0803 34857
TareWt, g. { 40 mp 34852 ( 60 mh 34778
SAMPLEWT., g. 0.0006 0.0080
Final Wt PreWW!  Blank Res.
Filter Cateht {<=2.5um), nx. 1.6'
Filter Rinse Catch (<=2.5um) , mg. 05 08 0.1
Rinse Catch (<=10pm »2.5um), mg. 4.1 4.3 0.2
Nozzie Rinse Catch (= 10um), mg. 7.8 80 02
TOTAL FILTERABLE PARTICULATE, mg. . 140
Blank Beaker # 742 % * 10um <=10um = 2.5um <= 25pm
Finalwl, mg. 3.5205 In Stack Fiter Nozzis Rinse Rinse Fitlor Rinse
Tare wl, mg. 3.5292 BIEGE BIEGE BIEGE BIEGE
Residue, mg. 03 FINE $O0T FINE 8007 FINE 500T FINE 8Q0T
Voiume, il 120 N NA NA A
Density, mgiml 785.0 LOW MED LOW Low
Conc., mg/ng 3.185E-06 <~
Upper Lim#, mg#ng 1.000E-05 Wigeoll Notea & C
Printing Dinty. 08-Gap- 2001 Pringrg Tirm. 08.50 M




2.5um /10 ym PARTICULATE SAMPLING LABORATORY RESULTS
: T o : &%“% . g .g:»{aﬁ-?%v%; % T ROy T .@g

2 i

Fitter # Rinse #

1189 1266
Date inft (=251 Date (== 1oy > 2.50m)
083 CLT 3.4485 0804 @ 3.2241
Baggie Tare WA, g. 3.3326 9903 3.2242
Filter Tare WA, g. SF47 316 0.7146 ( 70 mi) 3.2221
SAMPLE WT., g, 00016 0.0020
Sampla .. Fitter Rinse # Nozzie Rinse &
1704 1308
(=254 (10 ug)
Date | Init Date
04 CLT @ 34675 o [ 3.3495
05803 CLT 34676 0803 3.3406
Tere WL, 0. ( 30 m 3.4674 ( 70 ml) 3.3451
SAMPLE WT., g. 0.0061 0.0044

Final Wt _FPre-Wt Blank Res.

Filter Cateh { <=2.5m) , mg. 16
Fliter Rinse Catch ( <2.8um), mq. 00 01 a1
Ringe Catoh ( <=10um >2.5im), my. 1.8 20 o2
Nazzie Rinse Catoh (> 10um) , mg. 42 44 0.2
TOTAL FI.TERABLE PARTICULATE, mg. 76
Blank Beaker # 142 Tsamahnneiied s 10um <=fGum » 285um <= 25pm
Final wt., mg. 3.5295 In Stack Filter Nozzle Rinse Ringe Fiiter Ringe
Tare wt, mg. 3 5202 BIFGE BIEGE BIEGE CLEAR
Residue, mg. 0.3 FINE SOOT FINE SOOT FINE S00T N/A
Vatume, mf. 120 NA N/A NA NA
Denstty, mg/mol 7850 LOW LOW LOW NA
Cone., my/mg 3.185E-08 <-—
Uppar Limit, mg/mg 1.000E-05 Misceli Notes & C L
Prirting Dale: 06-Bop-2001 Printing Time: 08:50 PM



i s

2.5um/ 10 ym PARTICULATE SAMPLING LABORATORY RES
3 e "' EANRO: :ﬁr 5 R ET R 2Ty
¥ : S . S ; : -:~ L0

Sample 1D, Filter # S Rinse #

1273 651
Dats | init <=25 Date <= 10ug > 2.5um}
0903 CLT 3.3934 o004 3 3.4383
Baggie Tare Wi, g. 3.2182 0803 3.4304
Filter Tare W2, g. &F47 317 01130 ( a0 ml 3.4366
SAMPLE WT., g. T 0.0013 0.0027
Sampie 1.0, Fittar Rinse # Nozzle Rinse #
1114 1101
(=255 (=10 ug) '
Date | mit Dale ‘
oug cLT 3.2580 oams @ 3.1491
o3 T @ 3.2579 003 3.1493
Tare Wi, g. ( 40 mp 3,2574 ( 60 mf) 3.1448
SAMPLE WT., ¢. ~0.0005 00042

Final Wt Fre-Wt Blank Res.

Fliter Cateh ( <=2.5um), mg. 1.3
Fliter Rinse Cateh ( <=2.8um), mg. o4 05 01 '
Rinse Catch ( <=10um »2.6um), mg. 25 27 02
Nazzie Rinse Catch (> 10um), mg. 40 42 0.z
TOTAL FILTERABLE PARTIGULATE, mg. 8.2
Blank Beaker # 142 G SRR iy = 10pm <=T0um > 2.6gm %= 2.6 pm
Final wt,, mg. 3.5295 In Stack Fitter Noxzie Rinse Rinsg Filter Rinse
Tere wt., mg. 3.5292 Color: BIEGE BIEGE BIFGE BIEGE
Residue, mg. 03 Texturs: FINE SOOT FINE SO0T FINE 800T FINE 300T
Volurme, mi. 120 Faraign Matier: N/A NIA N/A N/A
Density, mg/mi 785.0 Relative Comp: LOW LOwW LOW LOW
Cont., mg/mg 3185606 =
Upper Limit, mg/mg 1.000E-03 Miscell Notes & C
Priniing Dete; 06-5ap-2001 Printing Thmw: 08:50 PM



Samphe 1.D. Filter # Rinse #
670 118
pate_ |mnt (<= 25ug) Dats (== 10ug > 2.50m)
08/03 CLT 35721 0804 & 3.8738
Baggie Tere Wi, g. 3.4507 0203 3.8740
Filter Tare WA, g. SF47 318 0.1138 ( 70 mi) 3.8705
SAMPLE WT., g. 0.0016 0.0034
Sampe 1.D. Filter Rinse # Nozzle Rinse #
645 1260
(q =25 Eﬂz (>10 (_12!
Date Init Date
09/04 cLT 3.6651 0504 @ 3.2700
0903 CLT @ 3.6650 0903 3.2702
Tara WL, 3. { 40 mi) 3.6640 { 50 mi) 3.2637
SAMPLE WT., g. 0.0010 0.0063
Finai Wt Fre-Wt Blank Res.
Fitter Catety ( <=2.5um) , myg. 16| |
Fifter Ringe Catch { <=2.85ym) , mg. 08 10 0.1
Rinse Gatech [ ==10um >2.8um), mg. 32 34 02
Nozzie Rinse Cafch (> 10um) , mg. a1 63 0.2
TOTAL FAL TERABL E FARTICULATE, mg. 11.8
Blank Beaker # 142 = 10 pym “=jlpm > 2.5um == 2.5 pm
Finat wt., mg. 3.6295 Nezzie Rinse Rinse Fifter Ringg
Tere wl., mg. 3.6262 Color. BIEGE BIEGE BIEGE BIEGE
Residus, my. 0.3 Textura; FINE SQOT FINE SQOT FINE 80GT FINE SCOT
Volume, mi. 120 Foreign Matter: N/A N/A N/A NiA
Density, mg/mi 785.0 Rel: Comp: LOW LOW LOW LOW
Cone., mg/mg 3.185E-06 =
Upper Limit, mg/mg 1.000E-05 Miscell Notes & C
Frinting Gate: 06-Sap-2001 Printing Thme: 08:80 PN
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2.5pm/ 10 ym PARTICULA TE SAMPLING LABORATORY RESULTS

Sample I.D. Filter# Rinse #
036 600
Date |t (<=25ug) Dste (== 10pg > 2.5m)
0003 LT 3.4702 o004 -] 3.6088
Bagyie Tare WL g. 3.9554 08103 3.6100
Fitter Tare WA, g. SF47 319 0.1136 ( 80 mi) 3.6089
SAMPLE WT.. 9. 0.0012 0.0000
Sampie 1.D. Filter Rinse # Nozzle Rinse #
1234 349
{<=25ug) (=10 ug)
Date |/t Date
0904 cT @ 3.5351 0904 a 3.2714
o9m3 eLT 3.5352 0903 [ 3.2714
Tars WL, g. ( 30 m) 3.5342 ( 70 mi) 3.2690
SAMPLE WT., g. 0.0G08 0.0075
Final Wt_Pre-W? Blank Res.
Fliter Catch ( <=2.5m), mg. 1.2
Fllter Ringe Catch ( <=2.5um), mg. o8 09 0.1
Rinse Catch ( <=10um >2.5um), mg. 07 098 02
Nozzle Rinse Catch (> 10um), mg. i3 15 0.2
TOTAL FILTERABLE PARTICULATE, mg. 40
Blank Beaker & 142 Z > 10um <=10mm > Zoum <= 2.5 im
Final wi., mg. 3.5205 Run ID In Stack Fifter Nazzio Rinse Rinsg Filter Rinse
Tere wt., mg. 3.5282 Color: BIEGE BIEGE BIEGE BIEGE
Residue, mg. 0.3 Texturs: FINE SOOT FINE SCOT FINE SOOT FINE scOT
Vodume, mi. 120 Forgign Matier: NA wA NA N/A
Density, mg/ml - 788.0 Relative Comp: Low LOow LowW Low
Cone., mg/mg 3186608 <~
Upper Limk, mg/mg 1.000E-05 Miscell Notes & C s
Printing Date: 05-Sop-2001 Printing Time: 04:50 PM
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Sampie LD. Filter & Rinse #
564 548
pare  |mit (<z2.54) Date (== 10ug > 2.50m)
09103 cLT 3.9033 0904 @ 3.5894
Baggle Ters WL, g. 3.7893 0903 2.5865
Filter Tere W, g. SF47 320 0.1135 ( 70 mi) 3.5889
SAMPLE WT, 0. 0.0005 0.0605
Sampés 1.D. Filtler Rinse # Nozzle Rinse #
837 851
(<=2.5ug) (=10 ug)
Date | init Date
00/04 oLt @ 3.2621 0814 a 3.8161
0903 cLT 3.2623 0803 3.8162
Tere WA, g. ( 2 m 3.2610 ( 60 mi) 38134
SAMPLE WT.,, ¢. T 0.6011 0.0027

Finat Wt_FPrewWt Blapk Res.

Filter Catch (<a2.5um), mg. 05|
Filter Rinse Cafch ( <=2.5um) , mg. 1.0 11 a.1
Ringe Catch ( <xilum =2.8um) , mg. 03 05 0.2
Nozzle Rinse Catoh { > 10um) , mg. 2865 27 0.2
TOTAL FILTERABLE PARTICULATE, mg. 4.3
Blank Beaker # 142 » 10 pim <=10um > 2.5/m «= 2.5 pm
Final wt, mg. 3.5295 Nozzle Rinse Rinse Filtor Rings
Tere wt., mg. 3.5292 BIEGE BIEGE BIEGE
Residie, mg. 03 FINE SCOT FINE 5007 FINE SOOT
Volume, mi. 120 N/A NA N/A
LOowW Low LOW
MK | Naotes & C 1t
Printing Date: 05-5ap-2001 Prirting Time: 0O50 PW




2.5um /10 um PARTICULATE SAMPLING LABORATORY RESULTS

d&%

Sampie 1.D. Filter # Rinsa #
878 20268
Datg |t (5=25pg) Dato <= 10pg > 2.5um)
093 cLT 3.3633 oond 2.3601
Baggie Tere WL, g. 32775 093 [ 3.3600
Filter Ters W2, ¢. SPq7 321 0.1143 ( 70 mf) 3.3577
SAMPLE WT., §. 0.0015 0.0023
Sampie 1.D. Fifter Rinse # Nozzle Rinse #
284 110
(q =25 !!QZ ( =10 m}
Date Init Date
os/od cLT 3.4579 oam4 o 3.5070
0603 cLT 34580 0003 3.5971
Tare WL, g. ( 30 3.4572 ¢ 60 mi) 3.5041
SAMPLE WT.,, g. 00607 0.0025
Final Wt _Pre-Wt Blank Res.
Flier Cateh (<=2.5m) , my. 1.5
Fllter RInge Catch ( <=2.5um) , mg. 06 07 o1
Ringe Catch ( <+10um >2.8um) , mg. 21 23 a2
Nozzle Rinse Catch { = 10um) , mg. 27 29 02
TOTAL FILTERABLE PARTICULATE, mg. a9
Blank Beaher # 142 > 10 pm <=70um > 2.54m <= Z25pm
Fingt wl., mg. 3.5206 Nazzie Rinss Rinse Filtat Rinse:
Tare wh, mg. 3.5202 : BIEGE BIEGE BIEGE
Residue, mg. 03 Taxture. FINE SOOT FINE 00T FINE SOOT FINE SOOT
Volume, mi. 120 Fareign Matter: N/A NA NIA AN/A
Density, ma/m! 785.0 Refative Comp: LOwW LOW LOW LOW
Conc., my/mg 3185608 <
Upper Limit, my/mg 1.000E-05 Miscell Notes & C: t
Prining Cale 06-Sap-2001 Printing Time: .m0 P




Date |t <525 Date (5= 10ug > 2.50m)
oo/m3 cLT 3.3367 o004 3.4002
Baggle Tare W1, g. 3.2224 G903 @ 3.4900
Fifter Tare WL, g. SF47 322 T 09143 ( &0 mh) 3.4882
SAMPLE WT., g. 0.0020 — 00018
Sampile 1.D. Filter Rinse # Nozzle Rinse #
688 382
(<=25pg) (=10 ug)
Dete Init Datg
00/04 cr @ 3.6384 o904 @ 3.2441
o3 GLT 3.6385 o9m3 3.2442
Tare WE., g. ( 40 m) 3.6377 ¢ 70 mi 3.2385
SAMPLE WT., g. 0.0007 G.0056

Fitter Catch ( <=2.8&im), mg,

Filter Ringe Cateh ( <»2.8um), mg.
Rinse Cateh (<=10um >2.8m) , mg.
Nezzie Rinse Catch (= 10um), mg.

TOTAL FIL TERABLE PARTICULATE, mg.

Final Wi _fre-Wt Blonk Res.
20
08 07 01
1.6 18 02
54 56 02

Blank Boaker ¥
Finaf wi., mg.
Tare wi., mdg.
Reskue, mg.
Volume, mi.
Dansity, mg/mi
Cone., mg/my
Upper Limit, fgymg

33

<

142 » 10 um «m0um » 2.5um == 2.5 um
3.5205 Nazzle Rinse Ring= Flttor Rinse
3.5292 BIEGE BIEGE BIEGE
0.3 FINE SCOT FINE S0OT FINE SQ0OT
120 N/A N/A NA
785.0 LOW LOW LOW
3.185E-06 <
1.000E-05 Miscell Notes & C
OE-Bap-2001 Printing Tme: 0050 PM



376 616
Date _|mit (<=25pg) Date (<= 10ug > 2.5um)
08403 CLT 3.2009 0904 @ 3.8524
Baggpe Tere WA, @. 3.0843 08/03 3.a527
Fittar Tare W2, 9. SF47 323 0.1144 50 mi) 3.8504
SAMPLE WT., 9. 0.002z2 00020
Sampie 1.D. Filter Rinse # Nozzle Rinse #
1231 1304
(<=25pg) {>10 ug)
Dote Init Daby
oand cLT 25586 08 o 3.3488
09403 CLT @ 25584 0803 3.3504
Tare WA, g. ( 50 mh 3.5578 &0 mi) 3.3434
SAMPLE WT., g. 0.0008 0.0064
Final Wt Fre-wt Blank Res.
Filter Catoh (<n2.5um) , mg. 22|
FHter Ringe Catth ( <=2.8um), mg. 05 06 0.1
Ringe Catch ( <=10um >2.5um) , mg. i9 20 o1
Nozzle Rinse Cateh (> 10pm) , mg. &2 64 02
TOTAL FILTERABLE PARTICULATE, mg. 10.8
Biank Beaker # 142 e » 10um <=iCpm > Boum <= 26 pm
Final wt., my. 3.52085 Run ID In Stack Filter Nozzia Rinse Rinse Filter Rinse
Tare wk, mg. 3.5292 Colar; BIEGE BIEGE BIEGE BIEGE
Residue, mg. 03 Toxture: FINE SOOT FINE 8Q0QT FINE SQOT FINE 500T
Volurne, mi, 120 Forelgn Melter: N/A N/A NA NA
Denstty, mg/mi 785.0 Ratative Comp LOW Low LOW Low
Cane., mg/mg 3.185E-06 <—
Upper Limit, ma/mg 1.000£-G5 Miszell Notes & C
Printieg Dale: 08-Sep-2001 Frinking Time: ©0:50 PM
ol




0904 CLT @ 3.5205

0903 CLT 3 5250

TereWl, 9. 120 mp 3.5292

SAMPLEWT, g. 0.0003
Fnnting Data. 08-Sap- 2001 Frnmg Tima: 0B:50 P
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RESOLUTION ANALYTICS
Specialists m High Performance Liquid Chromatography

2733 LEE AVENUE SANFORD, NC 27330 (919) 774-5557

ANALYTICAL REPORT

o PM2_5 PARTICULATE
(EPA METHOD 201B)

CLIENT: ACT

RFA#:

[ |
LN



RESOLUTION ANALYTICS, INC.
Specialists m High Performance Liquid Chromatography

swey REPORT SUMMARY gnes

0.3 mgs(120 m]s)

ACETONE BLANK

JMH1-M201B-1 11.2 mgs 20.0 mgs 19.2 mgs 50.4 mgs
JMH1-M201B-2 10.6 mgs 17.6 mgs 18.5 mgs 46.7 mgs
JMHI1-M201B-3 9.5 mgs 16.2 mgs 17.8 mgs 43.5 mgs
JMH2-M201B-1 24.4 mgs 32.7 mgs 9.3 mgs 66.4 mgs
JMH2-M201B-2 21.4 mgs "21.2 mgs 7.1 mgs 49.7 mgs
JMH2-M201B-3 22.1 mgs 22.9 mgs 6.1 mgs 51.1 mgs

55




Analvtical Narrative  RFA #642 Page 1 of 1 |

Client/Plant Name: ACT Date Rec'd in lab;__ 9/07/01
Analyst:_ CLT Date of Analysis:_ 9/12/01
Analysis Method; _EPA Method 201B Analyte(s):_ PM <2 .5micron

Sample Matrix & Components;

Dry Filters, Acetone Rinses (Precutter/Cyclone and Front's rinses
weighed separately), Acetone Blank

Summary of Sample Prep:

The acetone rinses and pre-tared filters were transferred to pre-
tared teflon "baggies" in a low humidity environment. The acetone
rinses were evaporated overnight, then desiccated for 24 hours,
after which time they were weighed daily every six hours until
consecutive weights agreed within #0.5 mgs. The filters were oven
dried at 105°C for 2 hours and weighed immediately afterwards. All
weights were recorded to the nearest 0.1 mg and include filterable
particulate catch only. The total catch reported for each run is a
sum of the filter and rinse catches. The acetone blank catch has
been subtracted out of sample rinse catches in proportion with their
respective volumes.

Summary of Instrumentation:

Denver model A-250 analytical balance

Analytical Detection Limit(s): 0.5 mgs

Miscellaneous Comments Regarding Sample Analysis: (Note unusual catch weights, interferences, odd
sample behavior, and steps taken to confirm unusual results. Also note any deviations from standard

analytical procedures, together with justification and possible affect on results. Specify samples when
applicable.)

No modifications to EPA Method 5 analytical procedure were made.

See Data Sheets for individual sample descriptions.

Confirmation of Data Review:

Date géé /27

QA Officer Signature

( J. Bruce Nemet, Lab QA Officer)

et
ap
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SULTS

Sampie 1.D. Filter # Rinse #
500 558
Date_ |mn (=250 Dats <= 10ug > 2
panz cLr 34899 0an2 36378
Beagie Tare W1, g. 3.3668 0611 38381
Filter Tare WA, 9. SRI7 324 0.1124 100 16175
SAMPLEWT, ¢. 0.0107 I
Sample 1.0, Fiter Rinse # Nozzle Rinse #
07 377
(c=25up (=10 ug)
Date Ikt Dale
0842 CLT @ 3.1968 aamz 32820
oant CLT 31870 0811 3.2891
TareWt, g. { 0 m) 3.1963 ] 32698
SAMPLEWT, g. [:X 00784
Fina Wt Fre-M__ Blank Res.
Filter Catch ( <=2.5um) , my. 10.7
Fiirer Rinse Cotch ( <=2.6um) , my. 0.5 [<X] a1
Rinze Caich { <=iOum >2.5um), rg. 200 203 0.3
Nozzie Ripse Cateh (= 10um) , mg. 19.2 184 02
YOTAL FL.TERABLE PARTICULATE, myg. 504
Blank Beaker # 142 <=10um > 2.6um <=2 5um > 10 um
Final WA, my. 3.6205 Ringe Fittar Rinse Nazzie Rinse
Tare Wi, mpg. 3.5292 WHITE WHITE WHITE
Residue, myg. 6.3 FINE 3007 FINE 500QT FINE 3007 FINE S00T
Volurne, mf. 120 N/A NA N/A NA
Density, mgAn! 785.0 MED MED Low MED
Cone., mgimg 3.185E-08 =<—
Upper Limit, mg/mg 1.000E-G5 Miscoll Notss & C
12580 2004 Pty Timw. C248PM

s




Filter #

Samgple 1.D.
1 1086
Date init {+=25ug Date ==1 > 2.
0anz CLT 33418 0aM2 e 3.5608
Eloggie Ters WL, g 3.2185 o1 3.6009
Fiiter Tare WA, . SF47 325 0.1135 &0 mp 36730
SAMPLEWT, g. 0.0068 00778
Samgpls 1.0, Filter Rinse # Nozzfe Rinse #
163 2079
(<=25u (=10
Dats Init Dafs
o8z cLr @ 2.7090 0942 35419
o841 CLT 5.7001 0811 a 3.5400
Tare WA, . ( 40 m 3.7081 a0 mp 3.5222
SAMPLEWT, g. 0.0008 00187
Firal Wt Pre-W! _ Blank Res.
Filter Cotch ( <=2.5pm) , ing. 9.8
Fliter Rinse Catch ( <2 5mn) , my. 08 09 0.1
Rimse Camch ( <x10pm =2.50m) , mg. 176 178 02
Nozrzfe Rinse Catch (> 10um), ing. 185 18.7 02
TOTAL FILTERABLE PARTICULATE, mg. 467
Biank Beaker # 142 > 10 pm E70um = 2.50m <=Z5um
Finalfwt, mg. 3.5295 Nozzie Rinse Rinse Fitier Rinss
Tare wt, my. 35292 WHITE WHITE WHITE
Rasidus, my. 03 FINE 500T FINE 5007 FINE 3Q0T
Volume, mi, 120 NA NA A
Dengity, meymit 785.0 MED Low MED
Cone., mg/mg 3185608 <
Upper Limit, img/mgy 1.000E-05
12-Sep- 2001 Foning Tumo. 0248 PM




s

PARTICULATE SA
o e

ORATORY
o m S

ST Tk A
Sample 1.0. Fifler # Ringe #
997 2097
Date init <=25 Dale (== 10ug > 2.5um)
08/12 cLT 3.4683 0s/12 @ 3.5256
Baggie Tare WL, g. 3.3463 09/11 3.5257
Filter Tare WL, g. §F36.326 0.1131 { 100 mi 3.5091
SAMPLE WT, g. 0.0089 00165
Sample 1.0, Filter Rinse # Nozzle Rinse #
2032 2077
(<=2_5‘ﬂ! (=10 ug)
Dt Ini¥ Date
o012 oLr @ 3.1284 o1z @ 3.3301
o1 CLT 3.1289 o1t @ 3.3301
Tare W, g. ( 40 mp 31277 ¢ 80 mj 33121
SAMPLEWT., g. 0.0007 0.0180
Final Wt PreM _ Blank Res.
Filter Catch (<=2.5m), mg. ”l
Filter Rinse Catch (<=2.5um) , my. 0.8 o7 0.1
Rinse Catch (<=10um >2.5um), ma. 162 165 0.3
Nozzie Rinze Catch (= 10um) , mg. 17.5 18.0 0.2
TOTAL ALTERABLE PARTICULATE, mg. 43.5
Blank Beaker # 142 = 10 pm <=10um > 2.50m <= 25um
Finalwt, mg. 35205 Nowzio Rinse Ripse Fiitar Rinse
Tamwt, mg. 3.5292 WHITE WHITE WHITE
Residue, mg. 03 FINE 300T FINE SOOT FINE 8007
Volume, mi. 120 NA NA NA
Density, mgimi 7850 MED Low MED
Cone., mging 3.185E8-06 <~
Upper Limi, mgAng 1.000E-05

Printirg Dete’

12:60p-2001 Prirting Time

()

e P




Date _ |int (<=25u) Date (<= 10ug > 2.5um)
0912 CLT 3,1453 09/12 [ 33734
Baggie Tere WL, g 3.0055_ owt1 33737
Filter Tare WA, g. SF47 328 0.1157 { 100 mj) 3.3404
SAMPLEWT, g. 0.0247 0.0330
Sample 1.D. Filter Rinse # Nozzle Rinse #
466 1285
(e:z,& )] (=10 ug}
Dot |init Date
06/12 CLT @ 33534 o812 30879
09/11 cLrT @ 3.3534 o911 [} 3.0678
Tare Wi, g. ( 40 mp 33530 ( 100 mj 30562
SAMPLE WT., g. 0.0004 0.0096
Final Wt Pre-Wt _ Blonk Res.
Fitter Catch ( <=2.5um) , mg. 34-"'
Fiiter Rinsw Catch {<=2.5un), mg. 0.3 04 o1
Rinse Catch (<c10pum »2.5xm), mg. 27 380 03
Nezzle Rinse Catch (= 18um) , mg. . 23 9.6 03
TOTAL FILTERABLE PARTICULATE, mg. 664
Blank Beaker ¥ 142 higanmareanen)  » 10 um <=10um > 28um  <=25um
Finglwt, mg. 35295 in Steck Fiter Nozzie Rinse Ringe Fifter Rinse )
Terewt, mg. 25202 WHITE WHITE WHITE WHITE
Reskiue, my, 03 FINE S00T FINE S00T FINE 500T FINE 5007
Volume, mi, 120 /A N/A NA NA
Densily, mgimi 785.0 MED MED Low MED
Cone., mgAng 3.185E-08 <
Upper Limi, mgimg 1.0005-05 Miscell Noten & C

Frinking Date” 12-Gep-2000 Prnting Tie

Uz 40 FM

b




pete _ |mat (<=25ug) Date (<= 10pg > 2.5m)
oor2 CLT 3.5760 vz @ 9.6184
Baggie Tare WL, g. 24307 oan1 3.6188
Fifter Tare W1, g. SF47 328 01151 ¢ 110 mi) 3,596
SAMPLE WT., g 0.0212 5.0215
Semple 1.D. Filter Rinse # Nozzle Rinse #
771 1167
(<=251g) >10
Date it Dato
oan2 cLT 3.4016 oon2 31683
08111 or @ 3.4014 oar1 @ 3.1682
Taro WL, g. ( 30 m) 5.4011 ( 100 m 3.1608
SAMPLE WT., g. 0.0003 3.0074

Final Wt Pre-Wt Blank Res.

Filter Catoh ( <=2.5um) , mg. 21.2|
Fiiter Rinse Cateh ( <=2.6um), mg. oz 03 01
Rinse Cateh ( <=10um >2.5:im), mg. 21.2 2.5 0.3
Nozzle Rinse Catch (> 10um) , ing. 71 74 03
TOTAL FILTERABLE PARTICULATE, mg. 43.7
Biank Besker # 142 R N > 10 pm <=fQum » 2bum <= 25ym
Final wt., mg. 35295 In Stack Fifter Nozzle Rinse Rinse Fifter Rinse
Tare wi, mg. 3.5292 WHITE WHITE WHITE WHITE
Residie, mg. 0.3 FINE 500T FINE 80QT FINE 500T FINE SCOT
Volume, mi. 120 N/A N/A N/IA NA
Density, mghn! 785.0 MED MED LOW MED
Carc., my/mg 3.185608 <~
Upper Limit, mg/my 1.000E-05 Miscell Notes & C :
Frinting Dnfe: 12-5ap-2001 Printing Time: 0248 PM
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Sample 1.D.
2019 1283
Date__ |innt (< =25 Date (<= 10ug » 2.5um)
o2 CLT 3.4266 oan12 @ 9.2435
Baggle Tere WL, g. 3.2014 o811 3.2437
Filter Tere WA, g. 8F47 329 0.7137 ( [} mi} 3.2204
SAMPLE WT., g. 00215 0.0231
sempie 1.D. Filter Rinse # Nozzle Rinse #
2010 566
(<=25ug) (=10 vy}
Date __|init Dats
oz or @ 3.3050 o912 @ 3.4847
0811 CLT 3.3051 0511 3.4848
Tare WL, g. ( 40 mp 3.3043 ( 80 mi) 3.4784
SAMPLE WT, g. 0.0007 T 0.0063
Final Wt _Pre-W! Blank Res.
Filter Catch { <=2.5um), mg. zr.s' |
Filter Rinse Calch ( <n2.5um), mg. 08 o7 0.1
Rinse Catoh ( o=10um »2.5um), mg. 228 231 0.2
Nozzle Rinse Catchr (> 10pm), mg. 61 63 0.2
TOTAL FILTERABLE PARTICULATE, mg. 51.1
Blank Beaker # 142 =10 um <=10um > 2.50m <= 2.5ym
Final wt., mg. 35285 In Stack Fitter Nozzte Rinse Rinse Filter Rinse
Tare wl., mg. 3.5202 Color: WHITE WHITE WHITE WHITE
Resgkive, mg. 0.3 Texture: FINE SQOT FINE SOOT FINE SOOT FINE SOOT
Volume, ml. N/A N/A NiA N/A
MED MED Low MED
Notes & C t
Frinting Dals: 12-Cap-2001 Privdig Thm: A3 PM
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0804 LT @ 35285

0803 CLT 3.5209

Tare WL, ¢. ( 120 mp 3.5202

SAMPLEWT, 9. 0.0003
Frntog Dete. 12-56p.2004 Pty Time:
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APPENDIX B
Test Results




l Plant Polar Minerals
City Wellsville
- State Ohio
I Sampling Location Roller Mill
' PARAMETER NOMENCLATURE RM-M201B-1 RM-M201B-2 RM-M201B-3
l Sampling Location
Date 7/17/2001 7M17/2001 7M7/2001
Run Time Theta 120.00 121.59 125.90
l Nozzle Diameter inches 0.145 0.148 0.145
Pitot Tube Coefficient Cp 0.84 0.84 0.84
Meter Calibration Factor Y 1.0020 1.0020 1.0020
Barometric Pressure, inches Hg Bp - in Hg 29.40 29.40 29.40
I Meter Box Pressure Differential AH - in. H20 0.49 0.46 0.56
Volume of Gas Sampled Vm - cu. ft. 494 49.313 54,515
Dry Gas Meter Temperature Tm-°F 100.9 103.3 102.3
I Volume of Gas Sampled, Dry Vmstd - cu. it 45.840 45.560 50.476
Liquid Collected ml 36.4 30.5 36.9
Volume of Water Vapor Vwsid - cu. ft. 1.713 1.436 1.737
l Moisture Gontent %H;0 3.603 3.05 3.33
Saturation Moisture %Hz0 45.3 60.5 25.6
Dry Mole Fraction Mfd 0.964 0.969 0.967
l Carbon Dioxide %CO, 0 0 0
Oxygen %0, 20.9 20.9 20.9
Carbon Monoxide %CO 0 0 0
I Nitrogen %N, 79.1 79.1 79.1
' Gas Molecular Weight, Dry Md 28.836 28.84 28.84
Gas Molecular Weight, Wet Ms 28.446 28.505 28.476
l Static Pressure Pg -in. HO 0.40 0.40 0.40
Stack Pressure Ps 20.43 29.43 29.43
Stack Temperature Ts-°F 174.0 187.0 149.9
l Average Velocity Head Ap -in HO 1.191576308  1.2232933 1.346583272
Gas Velocity vs - ft./sec. 68.22 69.75 71.09
Stack Area As - sq. ft. 1.396263402 1.396263402 1.396263402
I Volumetric Air Flow, Actual Qaw - ACFM 5,715 5,844 5,956
Volumetric Air Flow, Standard Qsd - DSCFM 4,513 4,547 4,903
Isokinetic Sampling Rate %l 103.07 96.31 99.57
l Total Particulate Catch mg 10.2 7.4 8.9
PM10 Catch mg 5.2 3.5 3.4
PM2.5 Catch mg 0.7 0.6 0.7
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Plant

City
State
Sampling l.ocation

Total Particulate Emissions
Grains/DSCF

Pounds/Hour

PM,, Emissions
Grains/DSCF

Pounds/Hour

PM, s Emissions
Grains/DSCF

Pounds/Hour

Cut Sizes

PM;, Cut Diameter, (microns)
Gas viscosity, (micropoise)

Gas sampling rate, ACFM
Renolds number, (dimensionless)
Cunningham correction factor
PM, 5 cut diameter, (microns)
PM, 5 cut diameter, (microns)

Emission Factors

Production Rate Tons/Hr

Total Pariculate Emission Factor
PM10 Pariculate Emission Factor
PM2.5 Particulate Emission Factor

Polar Minerals

Wellsville
Ohio
Roller Mill
RM-M201B-1 RM-M201B-2 RM-M201B-3

gr/DSCF 0.00343 0.00251 0.00272
Ib/hr 0.13283 0.09770 0.11435
gr/DSCF 0.00175 0.00119 0.00104
ib/hr 0.06772 0.04621 0.04368
gr/DSCF 0.00024 0.00020 0.00021
Ib/hr 0.00912 0.00792 0.00899
Dso - PMyg 10.70 10.92 10.35
M 203.748 207.385 197.997
Qs 0.484 0.482 0.487
Nyo 2708.734 2601.096 2920.096
C 1.078 1.076 1.079
Dso Nre<3162 - PM2_5 2.41 2.51 2.25
DgoNe>3162 - PMy 5 2.27 2.33 2.18

X 6.52 5.66 4.80
Pounds/Ton 0.02038 0.01726 0.02382
Pounds/Ton 0.01039 0.00817 0.00910
Pounds/Ton 0.00140 0.00140 0.00187

b

Average

0.00289
0.11496

0.00133
0.05254

0.00022
0.00868

10,66
203.04
0.48
2743.31
1.08
2.39
2.26

5.66
0.02049
0.00922
0.00156



l Plant Specialty Minerals
City North Adams
State MA
l Sampling Location Product Silo
PARAMETER NOMENCLATURE SM1-M201B-1 SM1-M201B-2 SM1-M201B-3
I Sampling Location
Date 8/14/2001 8/14/2001 8/14/2001
Run Time Theta 111.52 116.78 126.34
l Nozzle Diameter inches 0.346 0.341 0.346
Pitot Tube Coefficient Cp 0.84 0.84 0.84
Meter Calibration Factor Y 1.0080 1.0080 1.0080
l Barometric Pressure, inches Hg Bp - in Hg 29.15 29.15 29.15
Meter Box Pressure Differential AH - in. H20 0.47 0.48 0.5
Volume of Gas Sampled Vm - cu. ft. 43.367 46.613 50.514
Dry Gas Meter Temperature Tm -°F 76.5 90.7 85.4
l Volume of Gas Sampled, Dry Vmstd - cu. it. 41.964 43.946 48.084
Liquid Collected mi 13.9 171 18.7
Volume of Water Vapor Vwstd - cu. ft. 0.654 0.805 0.880
l Moisture Content %H20 1.535 1.80 1.80
Saturation Moisture Y%HZ0 3.8 4.5 4.4
Dry Mole Fraction Mid 0.985 0.982 0.982
I Carbon Dioxide %GO, 0 0 0
Oxygen %0, 20.9 20.9 20.9
Carbon Monoxide %CO 0 0 0
l Nitrogen %Nz 79.1 79.1 79.1
' Gas Molecular Weight, Dry Md 28.836 28.84 28.84
(Gas Molecular Weight, Wet Ms 28.670 28.641 28.641
I Static Pressure Pg - in. H,O 0.01 0.01 0.01
Stack Pressure Ps 29.15 29.15 29.15
Stack Temperature Ts -°F 81.8 87.5 86.7
l Average Velocity Head Ap - in H,O 0.03302 0.03127 0.03467
Gas Velocity vs - ft./sec. 10.50743 10.28362 10.81893
Stack Area As - sq. ft. 0.81846 0.81846 0.81846
' Volumetric Air Flow, Actual Qaw - ACFM 516 505 531
Volumetric Air Flow, Standard Qsd - DSCFM 482 466 491
Isokinetic Sampling Rate %l 97.78 104.22 97.17
I Total Particulate Catch mg 26 7.7 16.6
PM10 Caich mg 1.9 3.2 15
PM2.5 Catch mg 0.6 0.8 1.1
l b8



Plant Specialty Minerals
City North Adams
State MA

Sampling Location Product Silo

Total Particulate Emissions
Grains/DSCF gr/DSCF
Pounds/Hour ib/hr
PM;, Emissions

Grains/DSCF gr/DSCF
Pounds/Hour tb/hr
PM, s Emissions

Graing/DSCF gr/DSCF
Pounds/Hour ib/hr
Cut Sizes

PM,o Cut Diameter, (microns) Dsg - PMyg
Gas viscosity, (micropoise). u

Gas sampling rate, ACFM Qs
Renolds number, (dimensionless)  Ne
Cunningham correction factor C

PM, 5 cut diameter, (microns)
PM.; cut diameter, (microns)

D50 Nre<3162 - PM2_5
D50 N,-e>31 62 - PM2.5

Emission Factors

Production Rate Tons/Hr

Total Particulate Emission Factor Pounds/Ton
PM10 Particulate Emission Factor Pounds/Ton
PM2.5 Particulate Emission Factor Pounds/Ton

SM1-M201B-1

(an
D

0.00096
0.00395

0.00070
0.00289

0.00022
0.00091

10.93
182.60
0.40
2936.14
1.07
2.38

2.32

1.96
0.00202
0.00147
0.00047

SM1-M201B-2 SM1-M201B-3

0.00270
0.01080

0.00112
0.00449

0.00028
0.00112

10.90

183.87
0.41

2022.57
1.07
2.38

2.31

1.96
0.00551
0.00229
0.00057

0.00533
0.02242

0.00048
0.00203

0.00035
0.00149

10.81
183.67
0.41
2958.90
1.07
2.35

2.29

1.96
0.01144
0.00103
0.00076

Average

0.00300
0.01239

0.00077
0.00313

0.00028
0.00117

10.88
183.41
0.41
2989.21
1.07
237

- 2.30

1.96
0.00632
0.00160
0.00060



I : Plant Specialty Minerals
City North Adams
l - State MA
Sampling Location B15-Classifier
PARAMETER NOMENCLATURE SM2-M201B-1 SM2-M201B-2 SM2-M2018-3
I Sampling Location
Date 8/15/2001 8/15/2001 8/15/2001
Run Time Theta 124.49 104.99 124.97
I Nozzle Diameter inches 0.391 0.39 0.391
Pitot Tube Coefficient Cp 0.84 0.84 0.84
Meter Calibration Factor Y 1.0080 1.0080 1.0080
l Barometric Pressure, inches Hg Bp-inHg 29.30 29.30 29.30
Meter Box Pressure Differential AH -in. H20 0.47 0.49 0.5
Volume of Gas Sampled vm - cu. ft. 50.08 42.24 51.12
Dry Gas Meter Temperature Tm-°F 80.2 92.3 93.8
' Volume of Gas Sampled, Dry Vmstd - cu. ft. 47.499 39.908 48.168
Liguid Collected ml 10.4 10.5 11.8
Volume of Water Vapor Vwstd - cu. ft. 0.490 0.494 0.555
I Moisture Content %Hz0 1.020 1.22 1.14
Saturation Moisture %Hz0 10.4 14.8 18.1
Dry Mole Fraction Mfd 0.990 0.988 0.989
l Carbon Dioxide %CO; 0 0 0
Oxygen %0, 20.9 20.9 20.9
' Carbon Monoxide %CO 0 0 0
Nitrogen %Nz 79.1 79.1 79.1
Gas Molecular Weight, Dry Md 28.836 28.84 28.84
Gas Molecular Weight, Wet Ms 28,725 28.703 28.712
I Static Pressure Pg - in. H.O -0.01 -0.01 -0.01
Stack Pressure Ps 29.30 29.30 29.30
Stack Temperature Ts - °F 115.5 128.6 136.1
I Average Velocity Head Ap - in HzO 0.014048605 0.010753251 0.011661888
Gas Velocity vs - ft./sec, 7.04 6.23 6.53
Stack Area As - sq. ft. 4 4 4
I Volumetric Air Flow, Actual Qaw - ACFM 1,689 1,495 1,567
Volumetric Air Flow, Standard Qsd - DSCFM 1,502 1,297 1,343
Isokinetic Sampling Rate %l 121.84 141.28 137.63
' Total Particulate Caich mg 14 7.6 8.2
PM10 Catch mg 6.2 3.4 4.2
l PM2.5 Caich mg 241 1.6 1.7
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Plant

City

State

Sampling Location

Total Particulate Emissions
Grains/DSCF

Pounds/Hour

PM,, Emissions
Grains/DSCF

Pounds/Hour

PM, s Emissions
Grains/DSCF

Pounds/Hour

Cut Sizes

PMo Cut Diameter, (microns)
Gas viscosity, (micropoise)

Gas sampling rate, ACFM
Renolds number, (dimensionless)
Cunningham correction factor
PM; s cut diameter, (microns)

PMzs cut diameter, (microns)

Emission Factors

Production Rate Tons/Hr

Total Particulate Emission Factor
PM10 Particulate Emission Factor
PM2.5 Particulate Emission Factor

Specialty Minerals
North Adams

MA

B15-Classifier

gr/DSCF
Ib/hr

gr/DSCF
Ib/br

gr/DSCF
Ib/hr

Dso - PMyo

T

Qs

NI'E

c

Dso Nre(31 62 - PM2_5
Dgo Nie»3162 - PM, 5

Pounds/Ton
Pounds/Ton
Pounds/Ton

SM2-M201B-1 SM2-M201B-2 SM2-M201B-3

0.00455
0.05857

0.00201
0.02594

0.00068
0.00878

10.91

191.26
0.43

2834.50
1.07
2.41

2.32

1.80
0.03254
0.01441
0.00488

0.00294
0.03268

0.00131
0.01462

0.00062
0.00688

10.92

194.31
0.44

2783.20
1.07
2.44

2.32

1.80
0.01816
0.00812
0.00382

0.00263
0.03025

0.00135
0.01550

0.00054
0.00627

10.83
196.21
0.45
2793.33
1.07
2.41

2.30

1.80
0.01681
0.00861
0.00348

Aver‘age

0.00337
0.04050

0.00156
0.01868

0.00062
0.00731

10.89
193.93

- 0.44
2803.68
1.07
2.42

2.31

-1.80
0.02250
0.01038
0.00406




l Plant Specialty Minerals
City North Adams
State MA
I Sampling Location Raymond Mill
PARAMETER NOMENCLATURE SM3-M201B-1 SM3-M201B-2 SM3-M201B-3
l Sampling Location
Date 8/16/2001 8/16/2001 8/16/2001
Run Time Theta 129.59 115.01 112.73
l Nozzle Diameter inches 0.213 0.216 0.213
Pitot Tube Coefficient Cp 0.84 0.84 0.84
Meter Calibration Factor Y 1.0080 1.0080 1.0080
Barometric Pressure, inches Hg Bp - in Hg 29.30 29.30 29.30
I Meter Box Pressure Differential AH -in. H20 0.48 0.48 0.48
Volume of Gas Sampled Vm - cu, ft. 51.41 45.31 44,68
Dry Gas Meter Temperature Tm - °F 71.9 82.2 89.9
' Volume of Gas Sampled, Dry Vmstd - cu. ft. 50.434 43.610 42.397
Liquid Collected mi 40.0 259 38.4
Volume of Water Vapor Vwstd - cu. ft. 1.883 1.219 1.807
' Moisture Content %H,0 3.599 2.72 4.09
Saturation Moisture YeHz0 18.2 23.1 25.5
Dry Mole Fraction Mid 0.964 0.973 0.959
I Carbon Dioxide %C0; 0 0 0
Oxygen %0, 20.9 20.9 20.9
Carbon Monoxide %C0O 0 0 0
l Nitrogen %Nz 79.1 79.1 79.1
Gas Molecular Weight, Dry Md 28.836 28.84 28.84
Gas Molecular Weight, Wet Ms 28.446 28.541 28.393
l Static Pressure Pg-in. HO 0.25 0.25 0.25
Stack Pressure Ps 29.32 29.32 29.32
Stack Temperature Ts-°F 136.4 145.6 149.6
l Average Velocity Head Ap - in H,O 0.307905125 0.282806932 0.249558383
Gas Velocity vs - ft./sec. 33.70 32.49 30.70
Stack Area As - sq. ft. 0.944010417 0.944010417 0.944010417
l Volumetric Air Flow, Actual Qaw - ACFM 1,909 1,840 1,739
Volumetric Air Flow, Standard Qsd - DSCFM 1,596 1,529 1,415
Isokinetic Sampling Rate %l 93.02 91.98 101.37
I Total Particulate Catch mg 11.8 4 4.3
PM10 Catch mg 5.7 2.7 1.8
PM2.5 Catch mg 2.5 2 1.5
i
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Plant Specialty Minerals
City North Adams
State MA

Sampling Location Raymond Mill

SM3-M201B-1 SM23-M201B-2 SM3-M201B-3  Average
Total Particulate Emissions

Grains/DSCF gr/DSCF 0.00361 0.00142 0.00157 0.00220
Pounds/Hour Ib/hr 0.04940 0.01856 0.01899 0.02898
PM,, Emissions

Grains/DSCF ar/DSCF 0.00174 0.00096 0.00066 0.00112
Pounds/Hour Ib/hr 0.02386 0.01252 0.00795 0.01478
PM, ; Emissions .
Grains/DSCF gr/DSCF ©0.00076 0.00071 0.00055 0.00067
Pounds/Hour ib/hr 0.01047 0.00928 0.00662 0.00879
Cut Sizes ‘

PM;g Cut Diameter, (microns) Dsg - PMyq 10.52 10.81 10.74 10.69
Gas viscosity, (micropoise) 1l 194.47 197.38 197.35 196.40
Gas sampling rate, ACFM Qs 0.47 0.46 0.46 0.46
Renolds number, (dimensionless) N 2891.21 2759.65 2762.26 2804.37
Cunningham correction factor Cc 1.08 1.07 1.07 1.07
PMg_s cut diameter, (microns) D5Q Nre<3162 - PM2_5 2.30 2.42 2.40 237
PM, 5 cut diameter, (microns) Dgo Ne»3162 - PMe5 2.22 2.30 2.28 227

Emission Factors

Production Rate Tons/Hr 8.23 14.00 14.00 12,08

Total Particulate Emission Factor Pounds/Ton 0.00601 0.00133 0.00136 0.00290

PM10 Particulate Emission Factor ~ Pounds/Ton 0.00290 0.00089 0.00057 0.00145

PM2.5 Panticulate Emission Factor  Pounds/Ton 0.00127 0.00066 0.00047 0.00080
[ &) i\))




Plant
City
State

Sampling Location

PARAMETER

Sampling Location

Date

Run Time

Nozzle Diarmeter

Pitot Tube Coefficient

Meter Calibration Factor
Barometric Pressure, inches Hg
Meter Box Pressure Differential
Volume of Gas Sampled

Dry Gas Meter Temperature
Volume of Gas Sampled, Dry
Liquid Collected

Volume of Water Vapor
Moisture Content

Saturation Moisture

Dry Mole Fraction

Carbon Dioxide

Oxygen

Carbon Monoxide

Nitrogen

Fuel Factor

Gas Molecular Weight, Dry
Gas Molecular Weight, Wet
Stiatic Pressure

Stack Pressure

Stack Temperature
Average Velocity Head

Gas Velocity

Stack Area

Volumetric Air Flow, Actual
Volumetric Air Flow, Standard
Isokinetic Sampling Rate
Total Filterable Particulate Catch
PM10 Catch

PM2.5 Catch

OMYA Inc.
Florence

VT

Flash Dryer #1

NOMENCLATURE

Theta

inches

Cp

Y

Bp -in Hg
AH - in. H20
Vm - cu, ft.
Tm-°F
Vmsid - cu. ft.
ml

Vwstd - cu, ft,
%H,0

%H30

Mfd

%C02

%05

%CO

%Na

Fo

Md

Ms

Pg -in, Hgo
Ps

Ts - °F

Ap - in H,O
vs - ft./sec.
As - 8q. ft.
Qaw - ACFM
Qsd - DSCFM
%l

mg

my

mg

Ol-M201B-1 QI-M201B-2 OI-M201B-3

8/17/2001
119.14
0.176
0.84
1.0080
29.40
0.33
40.01
74.0
39.216
233.7
11.000
21.906

100.0
0.781
1

19

0

80

1.900
28.92
26.528
-0.25
20.38
296.5
0.975362
69.87
4,808739
20,579
11,015
86.82

6.9

42

2.1

8/17/2001
119.10
0.179
0.84
1.0080
29.40
0.34
39.51
76.1
38.577
232.1
10.925
22.07

100.0
0.779
1

19.5

0

79.5
1.400
28.94
26.526
-0.25
29.38
294.3
0.960756
69.25
4.908739
20,395
10,925
83.28

9.6

4.2

2.6

8/17/2001
121.53
0.176
0.84
1.0080
29.40
0.33
40.63
82.1
30.230
233.2
10.977
21.86

100.0
0.781
2

19

0

79
0.950
20.08
26.658
-0.25
29.38
203.9
0.985356
69.94
4.908739
20,598
11,069
84.73
10.8
4.6

2.7



Plant OMYA Inc.
City Florence
State VT
Sampling Location Flash Dryer #1
O1-M201B-1 OI-M201B-2 Ol-M201B-3  Average

Total Filterable Particulate Emissions

0.00272

0.00360

Grains/DSCF gr/DSCF 0.00384  0.00425
Grains/DSCF at 7% 02 griDSCF@7%0; 0.01986  0.03813  0.03108  0.02969
Pounds/Hour Ib/hr 0.25635 0.35963 0.40309 0.33969
PM,, Emissions '
Grains/OSCF gr/DSCF 0.00165  0.00168  0.00181  0.00171
Grains/DSCF at 7% O3 gr/DSCF@7%0; 0.01209 0.01668  0.01324  0.01400
Pounds/Hour Ib/hr 0.15604 0.15734 0.17168  0.16169
PM, s Emissions ‘
Grains/DSCF gr/D3CF 0.00083 0.00104 0.00106 0.00098
Grains/DSCF at 7% O, gr/DSCF@7%0, 0.00605  0.01033  0.00777  0.00805
Pounds/Hour ib/hr 0.07802 0.09740 0.10077 0.09208
Cut Sizes

PM;o Cut Diameter, (microns) Dso - PMyp 10.04 10.15 10.17 10.12
Gas viscosity, (micropoise) 1) 220.044  219.634 219.415 219.70
Gas sampling rate, ACFM Qs 0.615 0.605 0.601 " 0.61
Renolds number, (dimensionless) Nre 2487.787 2457.655 2457.468  2467.64
Cunningham correction factor C 1.098 1.096 1.095 1.10
PMa 5 cut diameter, (microns) Dso Ne<3162 - PMy 5 2.33 2.37 2.38 2.36
PM, 5 cut diameter, (microns) Dsp Npe»3162 - PMy g 2.13 2.16 2.18 © 215

Emission Factors
Production Rate Tons/Hr 11.08 11.06 11.11 . 11.08

Total Filterable Particulate Emission Factor Pounds/Ton 0.02314 0.03253 0.03628 0.03065
PM10 Particulate Emission Factor Pounds/Ton 0.01409 0.01423 0.01545 0.01459
PM2.5 Particulate Emission Factor Pounds/Ton 0.00704 0.00881 0.00907 0.00831
'l :-
{3



l Plant J. M. Huber
City Quincy
State lllinois
l Sampling Location Horizontal Ball Mill
PARAMETER NOMENCLATURE  JMH1-M201B-1 JMH1-M201B-2 JMH1-M201B-3
I Sampling Location
Date 9/5/2001 9/5/2001 9/5/2001
Run Time Theta 131.04 121.47 117.67
Nozzle Diameter inches 0.13 0.133 0.13
' Pitot Tube Coefficient Cp 0.84 0.84 0.84
Meter Calibration Factor Y 1.0080 1.0080 1.0080
Barometric Pressure, inches Hg Bp -inHg 29.70 29.70 29.70
' Meter Box Pressure Differential AH - in. H20 0.5 0.5 0.52
Volume of Gas Sampled Vm - cu. ft. 51.343 48.95 47.84
Dry Gas Meter Temperature Tm-°F 741 91.2 100.8
l Volume of Gas Sampled, Dry Vmstd - cu. ft. 50.851 46.978 45.124
Liquid Collected ml 21 216 23.1
Volume of Water Vapor Vwstd - cu. ft. 0.988 1.017 1.087
l Moisture Content %Hz0 1.907 212 2.35
Saturation Moisture %H,0 30.5 38.5 46.6
Dry Mole Fraction Mid 0.981 0.979 0.976
I Carbon Dioxide %CO; 0 0 0
Oxygen %0, 20.9 20.9 20.9
Carbon Monoxide %CO 0 0 0
I Nitrogen %N, 79.1 79.1 79.1
Gas Molecular Weight, Dry Md 28.836 28.84 28.84
Gas Molecular Weight, Wet Ms 28.629 28.606 28.581
l Static Pressure Pg - in. H,O 1.50 1.50 1.50
Stack Pressure Ps 29.81 29.81 29.81
Stack Temperature Ts - °F 1576 167.4 175.8
l Average Velocity Head Ap - in Hx0 2.077598139 2.128682257 2.046921233
Gas Velocity vs - ft./sec. 88.05 89.87 88.76
Stack Area As - sq. ft. 1 1 1
l Volumetric Air Flow, Actual Qaw - ACFM 5,283 5,392 5,325
Volumetric Air Flow, Standard Qsd - DSCFM 4,414 4,425 4,302
Isokinetic Sampling Rate %l 95.37 90.59 96.70
Total Particulate Catch mg 50.4 46.7 43.5
' PM10 Catch mg 31.2 28.2 257
PM2.5 Caich mg 11.2 10.6 9.5
I (o



Plant J. M. Huber
City Quincy
State lllinois
Sampling Location Horizontal Ball Mill
JMH1-M2018-1 JMH1-M201B-2 JMH1-M201B-3  Average
Total Particulate Emissions

Grains/DSCF gr/DSCF 0.01530 0.01534 0.01488 0.01517
Pounds/Hour Ib/hr 0.57874 0.58191 0.54862 0.56976
PM,, Emissions

Grains/DSCF gr/DSCF 0.00947 0.00926 0.00879 0.00917
Pounds/Hour Ib/hr 0.35827 0.35139 0.32413 0.84459
PM, ¢ Emissions .
Grains/DSCF gr/DSCF 0.00340 0.00348 0.00325  0.00338
Pounds/Hour Ib/hr 0.12861 0.13208 0.11981 0.12683
Cut Sizes

PM;, Cut Diameter, (microns) Dsp - PMyq 10.81 10.82 10.87 10.83
Gas viscosity, (micropoise) Mo 200.94 203.22 205.13 203.10
Gas sampling rate, ACFM Qs 0.46 0.47 0.47 0.47
Renolds number, (dimensionless) N 2759.62 2723.24 2678.93 2720.60
Cunningham correction factor c 1.07 1,08 1.08 - 1.07
PM. 5 cut diameter, (microns) Dso Nre<3162 - PM; 5 2.42 2.43 2.46 2.44

PM, 5 cut diameter, (microns) DsgN.»3162 - PMas 2.29 2.30 2.31 2.30

Emission Factors

Production Rate Tons/Hr 3.75 3.75 3.75 3.75
Total Particulate Emission Factor Pounds/Ton 0.15433 0.15518 0.14630 0.15193
PM10 Particulate Emission Factor Pounds/Ton 0.09554 0.09370 0.08643 0.09189
PM2.5 Particulate Emission Factor Pounds/Ton 0.03430 0.03522 0.03195 0.03382
LA )
(




l Plant J. M. Huber
City Quincy
State Hlinois
l Sampling Location Vertical Ball Mill
PARAMETER NOMENCLATURE  JMH2-M201B-1 JMH2-M201B-2 JMH2-M201B-3
l Sampling L.ocation
Date 9/6/2001 9/6/2001 9/6/2001
Run Time Theta . 133.51 116.39 129.39
l Nozzle Diameter inches 0.164 0.162 0.164
Pitot Tube Coefiicient Cp 0.84 0.84 0.84
Meter Calibration Factor Y 1.0080 1.0080 1.0080
l Barometric Pressure, inches Hg Bp - in Hg 29.60 29.60 29.60
Meter Box Pressure Differential AH - in. H20 0.46 0.46 0.46
Volume of Gas Sampled Vm - cu. ft. 50.445 44.7 50.12
Dry Gas Meter Temperature Tm - °F 81.0 89.8 99.6
' Volume of Gas Sampled, Dry Vmstd - cu. ft. 49.152 42.861 47.214
Liguid Collected ml 27.5 23.4 23.8
Volume of Water Vapor Vwstd - cu. ft. 1.294 1.101 1.120
l Moisture Content Y%lH20 2.566 2.51 2.32
Saturation Moisture %H:0 15.0 15.9 17.0
Dry Mole Fraction Mid 0.974 0.975 0.977
. Carbon Dioxide %C0Oy 0 0 0
Oxygen %0, 20.9 20.9 20.9
Carbon Monoxide %CO 0 0 0
' Nitrogen %N, 79.1 79.1 79.1
Gas Molecular Weight, Dry Md 28.836 28.84 28.84
) Gas Molecular Weight, Wet Ms 28.558 28.565 28.585
I Static Pressure Pg - in. HzO -26.00 -26.00 -26.00
Stack Pressure Ps 27.69 27.69 27.69
Stack Temperature Ts-°F 126.8 129.1 131.6
I Average Velocity Head Ap -inHO 0.88987 0.83713 0.97323
Gas Velocity vs - ft./sec. 58.36 56.70 61.25
Stack Area As - sq. ft. 1.76715 1.76715 1.76715
' Volumetric Air Flow, Actual Qaw - ACFM 6,188 6,012 6,494
Volumetric Air Flow, Standard Qsd - DSCFM 5,020 4,862 5,239
Isokinetic Sampling Rate Yol 88.35 93.51 83.90
' Total Particulate Catch mg 66.4 49.7 51.1
PM10 Catch mg 57.1 42.6 45.0
I PM2.5 Catch mQ 24.4 21.4 22.1
I IS



Plant J. M. Huber
City Quincy
State linois
Sampling Location Vertical Ball Mill
JMH2-M201B-1 JMH2-M201B-2 JMH2-M201B-3  Average

Total Particulate Emissions

Grains/DSCF gr/DSCF 0.02085 0.01789 0.01670 0.01848
Pounds/Hour {b/hr 0.89702 0.74575 0.75011 0.79763
PM,, Emissions 1
Grains/DSCF gr/DSCF 0.01793 0.01534 0.01471 0.01599
Pounds/Hour Ib/hr 0.77139 0.63921 0.66057 0.69039
PM, s Emissions :
Grains/DSCF gr/DSCF 0.00766 0.00771 0.00722 0.00753
Pounds/Hour ib/hr 0.32963 0.32111 0.32441 0.32505
Cut Sizes

PM,o Cut Diameter, (microns) Dso - PMyo 10.73 10.73 10.82 10.76
Gas viscosity, (micropoise) n 192.89 193.48 194.24 193.54
Gas sampling rate, AGFM Qs 0.45 0.46 0.45 0.45
Renolds number, (dimensionless)  Ne 2738.96 2730.18 2691.57 2720.23
Cunningham correction factor C 1.07 1.08 1.07 1.07
PM, 5 cut diameter, (microns) Dso Nee<3162 - PMz 5 2.41 2.41 2.45 2.42
PM, 5 cut diameter, (microns) Dso Ne>3162 - PMa 5 2.28 2.28 2.30 2.29

Emission Factors

Production Rate Tons/Hr 0.50 0.50 0.50 - 0.50
Total Particulate Emission Factor Pounds/Ton 1.79405 1.49150 1.50023 1.59526
PM10 Particulate Emission Factor Pounds/Ton 1.54277 1.27843 1.32114 1.38078
PM2.5 Particulate Emission Factor  Pounds/Ton 0.65926 0.64222 0.64883 0.65010
o
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SAMPLING EQUIPMENT AUDIT
client _PIVD /
plant _PplaC Minf@tls Job No. (HJ
City/Stace ‘SV i He DH Team Leader [EH
Test Location ’J\Dl)to(' (Y\ 1

BAROMETER :
Barometer (Van) No. Checked OK? (V) Shep Auditor
In-House Ref. Barometer "Hg vs Van Barometer "Hg
Date Compared Dev. "Hg (Max. Allowable Dev.: t 0.1 "Hg)
Test Loc. Blevation _ ] , ‘
Above Ground (Van) Ft. Date Field Auditor
Field Barometric Pressure Reduced for Test Location Elevation by "Hg J
Ref. Therm. Initial Allowable . ; ‘
Ambient Temp., °F Deviation Date _..___ Audivor v
= From Ambient Ambient Temperature, ©°F 9K
THERMOMETERS
Dry Gas Meter _ £ 5.4 °F (Meterbox I.D, ) —
Impinger Exit + 2.0 °F —
Filter Box + 5.4 °F
THERMOCQUPLES

v v v v
TC No. °p OK|TC No.‘ °oF QK|TC No. ‘ °F., QK|IC N °F _ OK|TC No|‘ o Qg
0o V|0l _aed | wo oe Vel apw Y ,
Including {(Including (Including (Including (Including

Temp. Change Temp. Change Temp. Change Temp. Change Temp . Change
and Direction) |and Directien) [and Direction) |and Direction) |and Direction)

Auditor @Q Auditor_TE }_\ AuditorTﬁH Auditor [£\'\ Auditor

Peobe Exrt Nerec STACK. ‘
* Ag applicable, ASTM ref. thermometer No. Allowable dev. from ambient = +2°F
ISORINETIC METEREOX .
I.D.m Gamma (Y) \OD; AH@ L:H'
As Applicable (check): Zero Magnehelics? '\\“S Zero/Level Manometer? \/
Barometric Pressure (Pp,y) &q Auditor lih Date HIZPID)
Dry Gas Meter Meter Lower and Upper
Reading Temperature Limits for
(Cubic Ft.) (°F) Audit Gamma

Final QH‘{:‘%5 Final \05 0.96 * Y = OCM»;L
mnitial (431.000 | 1nitiar _\O\ 1.08 v v = L-OHA

Dry Gas Volume Average Run Time
Metered Meter Temp. (Base = 10)
(Cubic Ft.) (°F)
(Minutces) (Seconds)

1395 mo. \03 \0 0

. \O0 +( O /¢ 0.0319 (\03  + 400 | '
) 5 89.) Audit Gamma

Audit Gamma Acceptable (between lower & upper limits)? (V) Yes _1 No
Ideal Sampling Rate = 0.75

—

Positive Pressure l//
Leak Check OK? Yes No __

F-1113 pev. 2-95 8 1
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SAMPLING EQUIPMENT AUDIT

Client Sgoo,\'al 'l~lu Ninerals

Plant

Job No. G442 :

city/state _North Adom s MA

Team Leader Tfﬂ

Produel Silo

Tegat Location

——— e e

BAROMETER
Barometer (Van) No.

In-House Ref. Barometer

Date Compared Dev.

Checked OK? (V)

Shop Auditor
"Hg v8 Van Barometer "Hg
"Hg (Max. Allowable Dev.: & 0.1 "Hg)

e ———_—

Test Loc. Blevation

Field Barcmetric Pressure Reduced for

Above Ground (Van) Ft. Date

Field Auditor
Test Location Elevation by "Hy

Allowable
Deviation
Erom Ambient

Ref. Therm. Initial
Ambient Temp., °F

r.-."I'.'I-liEli!.MO.'BlIE'.['ERS

————a

Date Auditor v
Ambient Temperature, °F QE

Temp. Change Temp. Change Temp

Auditor Auditor Audi

-

Dry Gas Meter t 5.4 °F (Meterbox I.D. )
Impinger Exit + 2.0 °F .
| Filter Box + 5.4 °F
— — — —_—
THERMOCOUPLES
v v v v
TC No.‘ @ OK|TIC No,. °F _OK|IC No. °F . OK TC No.‘ °F ., OK|TC No, hd QE
: / , — L e - L,
(Including (Including {(Including (Including (Including

and Direction) [and Direction) |and Direction) |and Directlon) |and Direction)

. Change |Temp. Change |Temp. Change

tor Auditor Auditor

* A5 applicable, ASTM ref. thermometer

ISOKINETIC METERBOX

No. Allowable dev. from ambient = #2°F

Ideal Sampling Rate = 0.75

1.0. QQI(O17 Gamma (Y) 1.OOS aHe 1795
As Applicable (check): Zero Magnehelics? |§(¥ Zero/Level Manometex? _V __
Barometric Pressure (Ppay) Q\q-l-{ Auditor T\ 5,& Date 3“3 ol
Dry Gas Meter Meter Lower and Upper ‘
Reading Temperature Limits for
(Cubic Ft.) (°F) Audit Gamma
Final 149‘.4&2 Final 82 0.96 * v = _O-26768
mitial 131500 | taiciar _ B\ 1.0 »¥ s ). 04832
——  ——— — —_—————
Dry Gas Volume Average Run Time
Metered Meter Temp. (Base = 10)
{Cubic Ft.) (°F)
(Minutes) (Seconds)
w - ~1.HRZ m- 901.5 O O
.5
( lO + 0 / 60)] 0.0319 ¢ Ezlg-r 460) ' 027
L 4 .

Audit Gamma Acceptable (between lower & upper limits)? (V)

Audit Gamma
Yes ¥ No

—r

Positive Pressure

F+1113 rev. 2-95

Leak Check OK? Yes __ No

84



SAMPLING EQUIPMENT AUDIT
crsene _Fprthwbec V¥ M)
prane ___ )M ittt Job Mo. _(p4>

city/state __(Quincy TL Team Leader H

Test Locaticn BO\”I M|” ﬁ—7

Baromater (Van) No. Chackad OK? (V) ___ Shop Auditor

gntropy In-House Ref. Barometer *Hg yg Van Baromater *Hg
Date Compared : Dev. "Hg (Max. Allowahle Dev.: % 0.1 “Hg)
Test loc. Elevarion §0 g pate _q[4 |0 rield Auditor TY
Field Barometric Pressure Reduced for Test Location Elavation by _ 0./ "Hg
#
. Therm. Initial Allowvable
Rl:xg:l.nnt Temp., "F 38 Deviation Date J.Lﬂ—o‘—- Aoditor _-CP'_ '
———— Prom Ambient Ambient Temperature, °F .
THERMONETERS " !
Dry Gas Meter t 5.4 °F X7) (Meterbox I.n. ({077 v
Impinger Exit £ 2.0 °PF 88 v
Vv
Filter Box $ 5.4 °F NA L 7
THERMOCOUPLES
v v v v v
TC No./ oF Q_K_TCNO.‘ ‘¥_OoK No b 251‘0“0.‘ b %TClgi‘ hud 4 OK
v

@_—M\&g 8% v |Prove s 88 Vv / SN (Y A __m.-
(Incliu g {Including {Includ (Including (Inc i
Temp. Change |Temp. Change |Temp. Change |[Temp. chmge Tamp. chnnﬁz

and Direction) |and Direction) |and Direction) and Direction)|and Direction)

Auditor :I\;\ Auditor ﬁ Auditor Aditor Auditer

Allowable Deviation from Ambient: + 8.0°F * (or % 2.0°F) **
* + B.0 ** = = 1.5% of ambient absolute temparaturs. ‘
»e (2 2.0 °F if used in saturated or water droplat=ladsn gas Strsam.)

—

1SORINETIC METERBOX r.D. Comma (¥) [.003  ame "73 E

As Applicable (check): 2Zero Magnehslics? fero/Level Manomster? K

—
Barometric Pressure (Ppae) Q‘?. é Auditor z ‘74' Dats
Dry Gas Meter Meter Lower and Upper
Reading _ Temparaturse Limits for
{(Cubic Ft.) (*r) Audit Gamma

rinal _076.38% rinar 39 0.96 * ¥ = 0.6(0768;
tniviar 868.40 Initial _ 37 1.08 » Y = _| -02931

Dry Gas Volume Avarage Run Time I
-~ Metared Mater Temp. (Base = 10)
(Cubic Pt.) (*r

(Minutes) (Seconds) -

Va = 7”8 T = 86 10 O |

\O | 88 ® |

60 0.031 ‘

Yc=£ +(_Q /80 9 (_80 _ + 460) . 1.0279
1.4% 29 .b Audit Gamma

Audit Gamna Acceptable (between lower & upper limits)? (V) Yas No
Ideal Sampling Rate = 0.75

Positive Prassurs \/ |
Laak Chack OK? Yes ¥ HNo

——

€+1113 rev, 5-93 85
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Air Control Techniques, P.C.
Probe Stack Thermocouple Calibrations

[Date: 3/26/2001__||
IPerformed by: _, 2118 |
Signature /_w |
Thermocouple 1.D. | ACT, P.C. * Reference*“
Stack 4A 49 45 |
Stack 4A 68 67 |
Stack 4A 171 170 II
Stack 4B 46 45
Stack 4B 67 67
Stack 4B 171 170
* = Degrees Fahreheit
Probe 4A Stack Thermocouple Calibration
C
ég 200
3 8 150 R = 0.9996 /;....-4
@ = ().
& 100
b=
;E:’-, & 0 . . .
0 50 100 150 200
ACTPC Reading in, Degrees Fahrenheit
Probe 4B Stack Thermocouple Calibration
[a))
£ . . 200 -
g &8 100
5§28 s0 e
ped %0 -
E 0 1 [ i
0 50 100 150 200
ACTPC Reading in, Degrees Fahrenheit




10-01-2a1

FROM

11:31AM
I
B 5 CHEROKEE INSTRUMENTS [
’?‘;# 1814 [PM1O NOZZLE CALIBRATION SHEET R
DATE |NOZZLE I0# NOZZLE DIAMETER, DN (INCHES)
<t 2 | <& LD AG
877104 10 0.134 0124 | 0133 0.001 | 0134
&ITR1 2 0.14% 0145 | 0145 0.000 0.145
8701 3l 0.161 0.161 0.161 0.000 0.161
arTion 4l 0.178 0.177 0,178 | 0.001 6178
BI7/01 &l 0.195 0.195 0.195 0.000 0.195
B0t 6i 0242 0212 | 022 O30 0212 -
ST kil 0035 t 0235 0235 0.000 0240
ar7/01 ] 0.261 0261 0.261 0000 | .0.261
ariion 9 0.200 0,300 0.300 0.000 0.300
& 100 0.339 0338 0.339 0.001 0.329
a7 111 0,388 0.387 0538 0.00% 0.388
Gae [EHEGK [t 1" B
YES EAGH DIAMETER MEASURED TO WITHIN - ©.001 INGHES
VES HIGH - LOW </- 0.004 INCHES |
PREPARED BY : MARK CATON DATE: ai7Tm
Page 1



12-@1-2a1 11:304M FROM

‘CHERCKEE msmuuems L.
C 41813 |PMIO_ | nNozzLE CAUBRATION SHEET R D
DATE | NOZZLE 1D# NOZZLE DIAMETER, DN (INGHELS)
110001 nGE <z < | WO | AVC
1/10/01 1D 979 | 0428 | 0aed | 0000 1 0.128
A0 20 G145 | 0149 | 0148 | 0001 | 0148
Ar10/01 30 062 { 016z | 0162 { 0.000 0.162
1/10/01 40 DA 0.179 0.178 0.000 0.179 |
1A 50 0195 | 0195 | 0196 | 00m | O 195 _
{AQGT | 6d ooi6 | ozie | o2ie | 0000 | 0216
A10/01 7D 6522 | 0232 | 0232 | 0000 | 0240 |
11001 8D 5955 | 0263 | 0265 | 0001 1 0285
110701 90 3300 | 0301 | oaoo | ooot | 0500
17001 10D 5541 ) 0341 | osa0 | ool | 041
_i/0/1 11D 0490 | 0390 | 0391 | 0001 | 0390
QAQC  |CHECK
VES  |EAGH DIAMETER MEASURED TO WITHIN = D001 INCHES

S HiGH - LQW </- 0.004 INCHES

PREPARED BY : MARK GATON DATE | 1/0M]

Page 1

w
(-]



\B-@1-2@1 11:32AM  FROM

l _ S CHEROKEE INGTRUMENTS
l 00084 PM’!Q_ ~ jjl__QZZ&.ECNJBRAT!ON SHEET
DATE |NOZZLE ID# NOZZLE DIAMETER, DN (NCHES)
<f> <2 <> | HHO AVG.
312800 B-1 0130 0.130 0.130 | 0.000 0.130
24199 B-2 0146 | 0.148 0.148 0.000 0145 .
' 3/24/89 B-3 Di6a | D.164 | O.i64 { 0.000 | 0.164
12/1/99 [ 0.178 D.179 0.178 0.001 0.178
l 12/1/99 B- 0195 | 0.1 04956 | 0001 | 0195
4t BE G.218. 248 0247 Gopf | 0238 |
3724539 - B.7 0.235 09236 0.235- | 0.00% 0235
3/24/99 B8 D270 0270 0.269 D.001 0270
A24/99 B9 0.301 0300 | -0.504 0.001 0.301
224199 B-10 0,246 0.346 0.346 ©.000 0.348
l 324199 11 0.291 0.292 0.391 0.001 0.391
Wes 7 TEACH DIAMETER REASURED TO WITHIN =/- 0.001 INCHES
l o HIGH - LOW </~ O.004 INCHES
l PREPARED BY ; MARK CATON o GATE T T
I Page 1
-+
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10-91-201 11:38AM

FROM

"CHEROKEE INSTRUMENTS _
C#1812 |PM10O NGZELE CALIBRATION SHEET o
" OATE |NOZZLE (D# NOZZLE DIAMETER. DN (INCHES)
. et <2 <A =-LO AVG
BITH0 14 5182 | 0133 (| 0132 | oot | 0.132
87101 2 D14B | 0147 | 0140 | 0001 | 0146
B0 3 o467 | 0167 | 0166 | 8001 | 0167
817/01 4 175 1 0476 | 0476 ] 0001 | 0476
8i7/01 5d 0985 | 0494 | 0.495 | 0001 } 0.185
S0l & | 0213 | G213 | U213 | o000 0213
CHI —7d 0255 | 0233 | 0238 | 0000 | 0233
L (Y 5355 | 06255 | 0258 | 0001 | 025
&1 Y] 0200 | 0298 | 0288 | 0001 | 0299
&7 0 D340 | 0340 | 0240 | 0000 | 0©.340
a7 i1J 0290 | 0291 | 0550 | 0001 | 0380
oAE JomEcK | | N -
IYES EACH DIAMETER MEASURED TO WITHIN =- 0.001 INCRES
YES HIGH - LOW <i- 0.004 INCIES
!
PREFARED BY . IMARK CATON DATE: 87701
Page 1
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1Ei—EIV'VI —201 11:30AM FROM

CHEROKEE INSTRUMENTS
CH2296 [PMIO NOZZLE CALBRATIONSWEET | ...
[
DATE [NOZZLE 1% NOZZLE DIAMETER, DN (INCHES)
wl> <= <3 Hi-L O AVGE
| _6/27/01 K-1 0133 | 0433 | 0433 | 0000 | 0.138
5/2101 K2 D.146 | 0.146 | 0.146 | 0090 | 0.148
SR | K3 D162 | ai6g | oioa | uobg | 0162
52701 K-4 0418z | 0182 | 0182 | oooa | 0182
5rz7il K5 D195 | o04ss | 0196 | 0000 | 0185
52701 K6 P21 | 0211 | o211 | 6060 | 0211
527101 K7 0234 | 0234 | 0234 | 0000 | 0234
52701 K3 0268 | 0268 | 0268 | 0000 | 0268
527401 Kg 0307 | G382 | G.o0r ; 0001 ¢ 0361
572701 K-10 D342 | 0342 | 0342 | D000 | 0.342
52101 K-11 0393 | 0392 ) 0393 | 0001 ) 0303
QAIGC  [CHECK T
X EACH DIAMETEES MEASURED TG WiTHIN =~ OODTINCHES |~
X HIGH - LOW </- 0.004 INCHES
4
PREPARED BY .~ |MARK CATON DATE: |,5-27-01

Page 1
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Method 1 - Air Control Techniques, P.C. Date |7[l|oOl

l Client m o Note: i rore than 8 and 2 diarieters and if duct dlo.!
ob # ; ) is less than 24" use 8 or 9 poinis.
Plant Name oloy Diameters
ity | Wellsy e Velocity up Down Particulate
' State hio . 12 8 2 12
Sampling Location e /_,4'_1(7 12 7 1.75 12
' 12 6 15 16
l 16 5 1.25 20
16 2 0.5 24 or 25}
No. of Poris Available 2 ‘
' No. of Ports Used 2 Location of Pointsy iff Sircular Stacks of Ducts
Port Inside Diameter, Inches 2 4 8 8 10 i@ 1z ]| 6] 18 20 a2 | 24
Distance From Far Wall To Qutside Of Port, Inches il B 1 67 ] a4 ) 32| 26f 21 f18a] e ] 1a] ta | 4] 1
I Nipple Length And/Or Wall Thickness, Inches " > |zs0] 46| 106] a2 ] 67 sz ]| 49| 44 ] 39 | a5 | a2
Depth Of Stack Or Duct, Inches i 6 " 3 | 750|206 194] 148 n8]joo | 85| 75| 67 | 60 | 55
Stack Or Duct Width (if rectangular), Inches - a4 |osa|704)|323)|226) 177 |pas|125]) 108] o7 | 87 ] 78
Equiv. Diameter = 2DW/(D+W), inches 16" 5 54| 677 | azfl 250 | o1 | 168 | 146 | 129 | 116 105
' Stack/Duct Area, Square Inches & 85.6 | 806 | 85.8|| 356 |26.9 220 ) 188 | 165 | 16| 132
(mx R® or L. x W) 7 ga5 | 77.4) sasd \ss.s 28.3 | 238 | 204 1\[3‘0 16.1
Upstream Downstream 8 96.8 | 854 ] 75.0 ‘sa.4 375 | 206 | 25.0 aﬁ.a 19.4
l Distance to Flow Disturbances 2] - ) 5_' 9 918 | 823 }73.1 c25 | 3.2 | 308 | 262 290
Diameters \ chq 12,5 10 ava ooz |70 | 747 | 618 | 888 | 315 272
11 033 | 854 | 780 | 704 | 612 | 9.3 323
-~} 12 a70)] 90.1 | 831 | 76.4 | 69.4 | 80.7 39.8
I Point Location Data ,ﬁ o 9 13 243 | a7.6 | B1.2 | 750 | 685 | e02
— % of Duct Dista-nce From Dist:':mce From c 7 /L‘)" C.. 14 o2 | 915 8s4] 706 | 738 677
oint Depth Inside Wall |Outside of Port ,V 15 951 | 8a.1 | 835 | v8.2 | 728
' 1 2.\ 1.0 5.0 16 o84 | 925 | 671 | p20] 770
2 [ ]. 1 &5, 17 956 | 803 | 5.4 | s06
3 1.9 .89 g, q 18 086 | 93.3 | pe.a | 83
l 4 .1 2.83 _g 3 19 061 | 813 | s68
5 25.0 4.0 .0 20 08.7 | p4.0 | 895
6 15,06 10 G.70 21 w65 | 92.1
7 &4 .4 10.20 4,30 22 289 | 945
. 8 5.0 12.0 6.0 23 96.8
"9 | 3z2.% 13\7 11 2 %2
10 R | L
i a3 LT E
12 a1 9 =. 0 Q. Location of Points in Rectangular Stacks or Dugts
13 2 3 4 5 8 r? 8 ] 10 ] 1|z
14 1 25 |167] 125|100 8a ] 71| 63] 56| 50 a5 | a2
l 15 2 | 75| s0 |azs]a00] 25 | 21.4) 188 167 ] 150 136 | 125
16 3 833 | 625 s00 | 417 | 357 ) 313 | 278§ 250 "22.7 | 208
17 4 275 | 700 ] 583 | 50 | 4368 | 289 | 350 | 31.8 | 202
l 18 5 000) 75 | 643} s6a] 50 | 450 f 200 375
19 8 017 | 78.6 | 686 | 611 ] 550 | 50 | 458
20 7 929 | 81.3 ] 722 ] 650 | 591 | 54.2
21 8 938 | 8aa ] 750 | 682 | 625
l 22 9 944 | 50 | 723 | 708
23 10 95.0 | 864 | 79.2
24 1 95.5 | 87.5
l 25 12 95.8



Method 1 - Air Control Techniques, P.C. pate | Z//4/0/
lient m D Note: If more than 8 and 2 diamieters and if duct dia.
ob # _@"ll is legs than 24" use 8 or § points.
Plant Name Wlac Mieals Diameters
State | D H Velogity UpP Down Particulate
ity el by lle 12 8 2 12
Sampling Location Rali? M1\ Dot 12 7 1.75 12
12 6 1.5 16]
16 5 1.25 20
16 2 0.5 24 or 25

No. of Ports Available
No. of Ports Used

Location of Points in Circular Stacks or Ducts

[k

Port Inside Diameter, Inches 4 Iﬁa\ 8 | 10| 12] 1a] 16| 18| 20 | g2 ] 22
Distance From Far Wall To Outside Of Port, Inches i 67 faa)l zz]lee| a1 i) 16} 1a] 13 ]2} 11
Nipple Length And/Or Wall Thickness, Inches o' 2 | 250146 106]| a2 | 67| 57 ) 20| 44| 30 | 85| 32
Depth OFf Stack Or Duct, Inches _\L," 3 | 750206 194)148|118]| 99| 85| 75] 87 | 60| 55
Stack Or Duct Width (if rectangular), Inches NI A 4 Josafroa) sez)ees|177f146]| 125|100 97 | 7| 78
Equiv. Diameter = 2DW/(D+W), Inches N A 5 B854 677 | 342 | 250 | 201 | 160 | 146 | 129 | 116 105
Stack/Duct Area, Square Inches GOIdpl 8 956} 806 | 658 | 356 | 269 | 220 | 18.8 | 185 | 146 ] 132
2 S i
(rxR” orL xW) 7 805 | 77.4 | 644 | 368 | 28.3 | 238 | 20.4 | 180 16.1
Upstream Downstream 8 968 | 854 | 75.0 | 83.4 | 375 | 298 | 250 | .8 | 194
Distance to Flow Disturbances A+ 53" 9 ot | 829 | 731 | 6o | 382 | 505 | 262 | 230
Diameters .64 i § ?3 10 974 | 882 | 798| 717} 618 | 388 | @15 ] 272
B 11 933 | 5.4 | 780 | 704 | e1.2 | @03 | 223
12 979 | 90.1 | 83.1 | 78.4 | 9.4 | 60.7 | 500
[Point Location Data 19 043 | 876 | 812 | 750 | 485 | en2
% of Duct | Distance From | Distance From WNB 14 982 | 915 ) 854 | 796 | 138 | 67.7
Point Depth inside Wall |Outside of Port | ON '\) 15 95.1 | 89.1 | 835 | 782 | 728
1 N DL TF | \ l 16 984 | 925 | 871 | 920 770
2 |IM.¢p 2.343 29/8 17 956 | 90.3 | 85.4 | 808
3 149.4% W 234 H 34 18 986 | 923 | 0.4 | 839
4 304 \. 3ol | ¥ 19 6. | 913 | sea
5 |g5 H \3.453 25/ 20 9.7 | 940 s0s
6 L 15,353 13 21 965 | 921
7 22 989 | 945
8 23 96.8
9 24 98.9
10
11
12 Location of Points in Rectangular Stacks or Duals
13 2| sl afs]e] 7l s o] w0]ln]ow
14 1 | 25 [ 167125 100] 83| 71| 63| 56)] 50} as| 42
15 2 | 75| 50 375|300 25 | 214 | 188 | 1867 | 150 | 138 ] 125
16 3 83.3 | 625 | 500 | 41.7 | 35.7 | 313 | 278 | =250 | p2.7 | 208
17 4 875 | 700 | 583 | 50 | 438 ] 288 | 350 | 518 ] 202
18 5 900 | 75 | 643} s6a| 50 | 450 | w09 | avs
19 & 917 | 786 | see | 611 | 550 ] s0 | 454
20 7 p29 | 813 | 722 | 650 | 591 ] 542
21 8 93.8 | 833 | 750 | es.2 | 625
22 9 94.4 | 850 | 77.3 | 708
23 10 95.0 | B8.4 | 79.2
24 11 955 | 87.5
25 12 95.8
rn
V]




FRECIMINARENEGE

Plant Name

ac
City, State Wellsville _.Oln ' O Project # Y2
Personnel TF U Pitot Identification =
Test Locatio Roller mill Pitot Coefficient (Cp) 0.84
Diameter of Stack (D) I.G__;_" in Barometric Pressure (Pb) Q.q . in Hg
Width of Stack (W) - in Static Pressure (Pg) -[-0 3_ in Hz0
Area of Stack (As) O.0b2 ft? Absolute Stack Pressure (Ps) in Hg
e o
Carbon Dioxide (%CQz) O Moisture Content (Bws) £ %
Oxygen (%Qz) 29_‘]5 Dry Molecular Weight (Md) Ib/lo-mole |
Nitrogen Concentration (%Nz) Wet Molecular Weight (Ms) Ib/lb-mole
D U R G SSPREEN : IRAVERSESS R ‘
Pitot Tube Leak Checks Ave 1" B es"
Port Point Angle, Ap, in H20 Temp. °F f/sec
Start A | R 2.30 1& !
1709 2 0 2. 10 162
3 O | A 40 A
4 ] .20 LA
S 0] 2.10 164
& O |. O 164
7 o .30 164
2 13 1,10 1A
9 ) 0.88 162
w_| O 0. 7¢ 1624
un_|-7 | 0.73 162
1z _|~\0 0.70 o2
B l =1 3.0
z_ -4 3.7 A
3 0 3.5 | oA
4 0 2.6 [GA
< O 3.2 (A
b 0 e A b
Z 0 _0.90 |6
8 l 0.5 17E)
9 2 0,70 | G2\
1o A 0.65 [ A
End A 0O .10 o2
2 _| 5 0.70 [
Average Angle,TDEgrees 1.58
Average Velocity Pressure | [.odd
Average Gas Temperature (°|?) _]_(_Dg{
Average Stack Gas Velocity (ft/sec)] 3944
Actual Cubic Feet per minute (ACFM) | 6,458
Dry Standard Cubic Feet per Minute (DSCFM) | 5547

97




Average Velocity Pressure | ], AL Y
Average Gas Temperature CH | 114

Average Stack Gas Velocity (ft/sec)

Actual Cubic Feet per minute (ACFM)

Dry Standard Cubic Feet per Minute (DSCFM)

I i il i R
Plant Name Pol a.r m nE r-atls Date 11]o)
I City, State we_] \ s U1 } e, Oh (6 Project # 42
Personnel T1E H, SH Pitot Identification 3
Test Location 14 i) Pitot Coefficlent (Cp) 0.84
l R i R s ﬂ@ X B “;;‘ S e 7 3 R
A A KL L - i
Diameter of Stack (D) 16" in Barometric Pressure (Pb) 29.4 inHg |
I Width of Stack (W) in Static Pressure (Pg) _ +0.4 in H20
Area of Stack (As) ft* Absolute Stack Pressure (Ps) in Hg
I,RU{% Carbon Dioxide (%COz2) 0 . Moisture Content (Bws) %
i Oxygen (%02) D Dry Molecular Weight (Md) Ib/ib-mole
I \ Nitrogen Concentration (%Ne) e, Wet Molecular Weight (Ms) Ib/Ib-mole
Pitot Tube Leak Checks A B
Port Point Angle, ° Ap, in H20 Temp. °F ft/sec
I Start A \ [LHO 170
Q4s Z .40 (12
| 3 1,00 172
Y D.65 173
s Q.50 1113
l b 0.45 |72
B l 3.30 176
2 3. 60 176
I 3 A 40 V1
Y 0.70 Né
l s Q.55 176
A 0.50 16
I End
l o200
Average Angle, Degrees | ~— ~

93
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Plant Name O /L"f_(AH Date
City, State Well) (I (A Project #
Personnel ! Pitot Identification

Width of Stack (W)

Pitot Coefficient (Cp)
.- o R e A Yy : SR
Diameter of Stack (D) " in Barometric Pressure (Pb) . in Hg ‘
— in Static Pressure (Pg) 4’1'/ . i

Area of Stack (As)

Carbon Dioxide (%CQz)

Moisture Content (Bws)

Oxygen (%0z) s ,") Dry Molecular Weight (Md) Ib/ib-mole
Nitrogen Concentration (%Nz) Wet Molecular Weight (Ms) Ib/ib-mole )
Pitot Tube Leak Check: A B
Port Point %" ; 20 Temp. °F ft/sec
Start A { 2.0 / ?0
s 2 | 1.HO (%
7 [ .00 (14
4 0.5 (94
{_|0.Ho Y
L [0.490 '
B \ 2.80 (10
2 2.80 165
B 240 / 817
¥ 10.50 #
S |0.50 Fly
L 10.55 7
End

ra

Average Angle, Begrees

Average Velocity Pressurg

Average Gas T emperature (°I-=.)
Average Stack Gas Velocity (ft/sec)

Actual Cubic Feet per minute (ACFM)
Dry Standard Cubic Feet per Minute (DSCFM)

[£7
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Plant Name Polor M T‘A&EI_J Date

City, State tellsuville , Ohio Project #

Personnel Te W, SH Pitot Identification
Test - M Pitot Coefficient (Cp)
' %

Barometric Pressure (Pb)

Average Angle, |-D_egrees

Average Velocity Pressure
Average Gas Temperature (°F)

Average Stack Gas Velocity (it/sec)
Actual Cubic Feet per minute (ACFM)
Dry Standard Cubic Feet per Minute (DSCFM)

) Zféét‘:

ik

Width of Stack (W) = in Static Pressure (Pg)
Area of Stack (As) 5 &Y ftt Absolute Stack Pressure (Ps)
Carbon Dioxide (%C0Oz) O Moisture Content (Bws) %
Oxygen (%0z) o). ]  |Dry Molecular Weight (Md) Ib/Ib-mole
Nitrogen Concentration (%Nz) C] / Wet Molecular Weight (Ms) ib/lb-mole
Pitot Tube Leak Checks A B
Port Point Angle, ° Ap, in Hz20 Temp. °F ft/sec
Start A \ % ) 150
\530 2 L 0 150
3 L\O 150
4 Q.70 (50
5 0.55 |
b 0.50 |HD
¢} \ 4.10 1S\
aY 3.0 1571
3 A.50 15|
2 0.15 150
5 0.60 150
b 0.355 149
End
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Method 4 - Air Control Techniques, P.C.

Date :,'/ MP(PI

Identification information

Client[ D Job[ &Ml
Plant Name|fplac Minfmls Process|Relter vl 1|
City| wellsville OH State
Sampling Information )
Run Number Balance Number| v~
Sampling Date Balance Type E-1 :
Analysit Date Balance Level|
Personnel Recovery Area| v~

Location Moisture Data

e ) 3

Run Number[ | ]

impinger 1

Final Weight, grams/mis| %5.3 137 L 2
Initial Weight, grams/mils| &

Condensed Water, grams 3?5 2 LQ_ A5. J

lmpinger 2 r' )‘\?CH Sc]?‘l %‘l‘ % 02\%2%{ . 0131’[3(1

Final Weight, grams/mis

Initial Weight, grams/mis ,ﬁ%ﬁ& 2% 3349 H

Condensed Water, grams| / q /A
Impinger 3
Final Weight, grams/mis[ (1. 5 (00 .3 lel 2.5
Initial Weight, grams/mls Ql%.s 597958 L. R
Condensed Water, grams ] .5 0.
Condensed Water, grams| | | |
7 Silica Gel
Final Weight, grams| 3572 +1. 1921
Initial Weight, grams| 7#5.9 577 }%}.17-
Adsorbed Water, grams| /,.% 15 94
Adsorbed Water, grams]| | | |
Total Water, grams[ 2% 4 | 30.5 | 4.9 |

Vm(std) = Volume of gas sampled at standard conditions (dscf)
Vm(std) = ((Gamma * 17.64 " Vm * (Pbar + (A H / 13.6))} / (Tm + 460)
Vwe(std) = volume of water vapor at standard conditions (scf)
Vwi(std) = (0.04707) " (volume of water collected (mls))

Bws = Mole fraction of water vapor

Bws = Vwe(std) / (Vm(std) + Vwe(std))

Percent Moisture = 100 * Bws
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Method 1 - Air Control Techniques, P.C. pate | 8/13)o!
Cliant C - Nato: il more than B and 2 ciamiatars and if duct dia. "
ob # b i% less than 24° use 8 of O paints.
Plant Name vy M &zK Diametars
State ma ' Velocity up Down  Particulate
City Nn/Hh < 12 8 2 12
Sampling Location Yrod u o 1l 12 7 1.75 12
12 6 1.5 16]
16 5 1.25 20|
16 2 0.5 24 ar 2s]
No. of Ports Available 2
No. of Ports Usad 3 Location of Points in Circular Stacks or Ducts
Port Inside Diamater, Inches " 4 8 Jwle] ulwe]lie] olz]a
Distance From Far Wall To Qutside Of Port, Inches \Z %t 1 |67 [fealoz]ze]ar 1ol ve]ta] salia]
Nipple Length And/Qr Wall Thickness, Inches 0 2 |2s0ffv46fro6| 82| a7 ] 57| 49| 44 ] 20 | 35] a2
Depth Of Stack Or Duct, Inches 12 gt 3 |7solleasf19a|rae] 18] 09| es | 725] a7 | ao] ss
Stack Or Duct Width (if rectangular), Inches w— 4 | 933 f704 | 523 226 ] 177 | 48] 125 100] 07 |67 ] 70
Equiv, Diameter = 2DW/(D+W), inches —— 5 854 2.7 | 342 | 250 ) 201 | 169 { 148§ 120 |I11.8] 105
Stack/Duct Area, Square Inches I |'+% 6 5.6/] 80.6 | 658 ] 356 | 769 | 220 | 188 | 165 [ 148 | 132
{(nx R? orL x W) 7 005 | 77.4 | 644 | 366 | 203 | 208 | 204 |10 ] 1m0
Upstream Downstream 8 06.0 | 85.4 | 750 | 63.4 | 575 | 206 | 250 |'218 ] 194
Distance to Flow Disturbances Q E v ) f“ ] g8 | 623) 731|625 3m2] 306 |i282] 230
Diameters M O. 10 974 | ss2| 709 | 77.7 | 61.8 | 384 “31.5 72
1 933 | 5.4 | 780 | 704 | 612 | 303 ] 223
12 g7.9 | 90.1 | 831 [ 764 | 694 |i60.7 | 288
Point Location Data 13 a43) 876 ] ;.2 | 750 |68 ] e0z
% of Duct | Distance From | Distance From 14 a2 | 915 | es.4 | 796 | 788 | 27
Point Depth Inside Wall |Outside of Port 15 951 | 891 ) eas | 782] 72
1 . 1.0" l.0" 16 904 | 225 679 |20 ] 770
2 14. _L"]h " 1.19" 17 95.6 § 90.9 | 65.4 | 806
3 29. 3 | 3 3" 18 086 | 033 | 8.4 sas
4 . %: %2 8.62" 19 86.1 ﬁia.a 88.8
5 a5, 1©. é“ Lo 16" 20 g6.7 | 040 | e85
) 5.k iL.o° \L.o" 21 965 | 82.1
7 2 98,9 | 945
8 2a 96.8
9 24 08.9
10
11
12 Location of Polnts in Rectangular Stacks or Duts
13 2| a|als]elz2lalofwoln]i
14 1 | 25 [1e7]r2sf[wo]l ealzi]es]se] soas]az
15 2 | 75 | so Jars| 00| 25 J214) 188 ] 187] 150 [ 138 125
16 a 893 | 625 ] 500 | 417 357 | 313 | 27.8 | 250 | 227 | 200
17 4 875 | 700 | 583 ] 50 |43 ) 280 | 350 | ;s ] 202
18 5 20| 75 | 643 ] s63] 50 | 450 Jans | 375
19 6 917 | 706 | ea8 | 611 ] ss0 | 50 | 458
20 7 g29 | 815 | 722] 650 | so.1 ] 542
21 )
22 9
23 10
24 - 1"
25 12
L
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Method 2 - Air Control Techniques, P.C. pate | §[Hle

Identification Information

Client] PMD Job| (M
Plant Name| . 5 Process Sll()
City nS State

Sampling Location and Port Information

Unit #[Reduct 5110 Pitot ID] PR\,
Sampling Location|] W Pitot Coeff. (Cp)| &
Measured Barometric, in. Hgl a®\. |5 TC 10| 7C H
0, %|6id Duct/Stack Dia., In.} ja). J&
COs%| ¢
H0,%| \.& Stactic Pressure, in. WC|) o)
Leak Checks & Physical Condition , -
Side A Side B
Pre|] V' %
Post| & e
Measurement Data
, Point Angle  Ap, in. WC _Temp. °F
H-L. . 009 28] SCFM (Qsd)
_g 2 LO4 1 ACFM (Qaw)
e O. Velocity, Fi/Sec|.
Y \ 00
[ 0 O OY Personnel
{o \ 0
-1 | b) % Notes
. \ 0.
2 Q 0.0
o 0.0Y
Y { o OY
(p & 0.0

L

Average

Co38 |

Vo= 85.49* C, * (AP avg) * (460 +15) / (Ps * Ms))é'l!l’
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Method 4 - Air Control Techniques, P.C. Date ﬁ 13le)
identification Information
Client[\SHFE R Job[ /A
Plant Name %ﬁfl ¢ Minecals Process %ﬁwg\'ﬁ\
City dams_, [Vass State
Sampling Information
Run Number Balance Number| E -2
Sampling Date Balance Type|E} Yi
Analysit Date Balance Level ‘
Personnel Recovery Area| v~

Location Moisture Data

Run Number

Impinger 1
Final Weight, grams/mis| 4.9
Initial Weight, grams/mis| 130 3

Condensed Water, grams| (. A 5

)’
753
244.
g
Impinger 2 U331 SF"‘?"B 13 L{
A
J03
0

Final Weight, grams/mis| 303 4 - [ F(p.2
Initial Weight, grams/mis| 303.8 1.
Condensed Water, grams|= 0.4 0.2

impinger 3

Final Weight, grams/mis| {200-3 AT (] 3
Initial Weight, grams/mis|539.3 %%g
Condensed Water, grams| | 2.0 1.0

Condensed Water, grams| | | |

Silica Gel _
Final Weight, grams[8][[- O 710 0 o194
Initial Weight, grams| 8039 H.6_8[.0
Adsorbed Water, grams| . | (0. Y 8.7
Adsorbed Water, grams| [ | |
Total Water, grams[ 13.3 HEN [ 163 |

Vm(std) = Volume of gas sampled at standard conditions (dscf)
Vm(std) = ((Gamma * 17.64 " Vm * (Pbar + (A H / 13.6))) / (Tm + 460)
Vwc(std) = volume of water vapor at standard conditions (scf)
Vwe(std) = (0.04707) * (volume of water collected (mls))

Bws = Mole fraction of water vapor

Bws = Vwe(std) / (Vm(std) + Vwe(std))

Percent Moisture = 100 " Bws



\

Method 1 - Air Control Techniques, P.C. Date  |§ [ 4 @
Client INISS f;a Neta: If mors than B and 2 diamislors and f duct dia,
ob # is loss than 24° use 8 or © paints.
Plant Name 1 / Is Diameters
State Velocity UpP Down Particulate
City e(Ih Adoms 12 8 2 12
Sampling Location WS Trertrpe ClagibieC 12 7 1.75 12
12 [ 1.5 16}
16 5 1,25 20]
16 2 0.5 24 or 25|
No. of Ports Availabla 2
No. of Ports Used Location of Points in Circular Stacks or Ducts
Port Inside Diameter, Inches ot 4 [ 8 10 | 12 | 14§ 18| 18] 20 ) 22] 24
Distance From Far Wall To Qutside Of Port, Inches ¥ 4 1 Jer]aa]s2)ae]ar|rafre]ra] 13]1a] 11
Nipple Length And/Or Wall Thickness, Inches 5 ~ 2 {250)|148]106) 82| 67| 57| 49| 44| 30 | 35| a2
Depth Of Stack Or Duct, Inches 2. t / 3 {750 296)194) 146 1n8] 99| 8s5]725)] 67 | 6o ] ss
Stack Or Duct Width (if rectangular), Inches Fd 4 jo3a)704]|323]226]177) 146]125]100] 07 | a7 ] 79
Equiv. Diameter = 2DW/(D+W), Inches 5 854 | 67.7 | 342 | 250 ] 201 | 169 ] 148 | 125 | 116 ] 105
Stack/Duct Area, Square Inches 6 95.6 | 80.6 | 65.8 | 356 | 260 ] 220 | 18.8 | 166 | 1468 | 122
(mx R% orL x W) 7 895 | 774 | 644 | 388 | 20.3 | 228 | 204 | 180 161
Upstream Dovglnstream 8 958 | 854 | 750 | 634 | 375 ) 206 250 | 21.8 | 194
iDistance to Flow Disturbances ” o 9 910 | 23] 701 | e25 ]| sa2 | 308 } 262 220
oiameters _qlé 5 0 97.4 | 882 | 788 | 71.7 | 618 | 388 | 315] 272
: 1 933 | 654 | 780 ] 70.4 | 612 | 393 ] 22a
[ 12 670 | 90.1 | 83.1 | 76.4 | 604 | 607 | 308
Point Location Data 13 o043 | 876 | e1.2 | 750 | e85 | en2
% of Duct | Distance From | Distance From 14 982 | 915 | es.a | 796 | van ] ez
Pgint Depth Inside Wall |Outside of Port 15 95.1 | 89.1 ] 835 | 78.2 | 728
1.1 3.5 3 3 18 98.4 | 925 [ 67.1 | 20| 770
2 1.5 Q QY4 17 95.6 | 003 | ss.4 | s0s
3 old.5 |6'4) 18 g8.6 | ¢33 | sa4 | easo
4 1.5 Y| A% 19 961 | o1.9] sos
5 ) 20 8.7 | 040 | 89.5
6 21 86.5 | s
7 2 sasg | s4s
8 23 96.8
9 24 98.9
10
ik
12 Location of Points in Rectangular Stacks or Dugts
13 el alfa hselz] e8] afw]un]aie
14 v | 25 Jwerfesflwo] ea] 7| ea]|se] 50 ] as] a2
15 2 | 75| s0fl 975 yao.o 25 | 214 [ 188 ] 167] 150 | 126 ] 125
16 3 82.3)| 625 F50.0 | 1.7 357 ] 213 ] 2va | 250 | 227 | 208
17 4 7.5/ 700 | s8.5] so0 | 43.8] 289 ] 350 [ 818 202
18 5 M 1 ooo| 75 |eea] s63] 50 | 450 | a00 | 275
19 6 p1.7{ 788 | 688 | 611 | 550 | 50 | 458
20 7 929 | ;3| 722 es0 | 501 | 542
21 a gas | 83.3 | 750 ]| a2 | e2s
22 9 g44 | 850 | 773 | 708
23 10 5.0 | sa.a | 702
24 - 11 855 | a7
25 12 95.8
I
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Method 2 - Air Control Techniques, P.C.

Date

Blilo]

Identification Information

client AN NIBHR Job[lpH L
Plant Name iR N 0B]S Process %jﬁ“’ﬁ’
City[A] . ,h;j < ' State| J¥ &
Sampling Location and Port Information
Unit # NNZE Y Pitot |D7J L/
Sampling Location ) Pitot Coeft. (Cp)
Measured Barometric, in. Hg| £¢,) TC ID{
0:%| Q6 4 Duct/Stack Dia., In. X"
COz%
Ho0,%[TF Stactic Pressure, in. WC[ =0 D] |
Leak Checks & ﬁhysical Condition ]
Side A Side B
Pre[ “* -
Postf ¢ .~ |

Average 0 QO1H fﬁ. o]

Measurement Data
Point Angle Ap, in. WC Temp. °F
Al 0. 0.0, SCFM (Qsd)
| ) o 0.0d ACFM (Qaw)
3 0 0.0 |\0. Velocity, Ft/Sec|.
9] 6.0 (102
O Personnel
Hi’ D 8.0;15 \og)
O &) 0
3 [} 0.0 | _{—0 0 Notes
“ (¢ 0o q4q
Cl [7) oM A
|2 Q 0.01 AL
») 17} 0L |0
b O 0.5 | Q&

V. =85.49* C, * ((AP avg) * (460 +t,) / (P, * My)>
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Method 4 - Air Control Techniques, P.C.

Date

Identification Information

Client
Plant Name
City

A

Job

S

ATy ondals

Process

Nes

NG5S

b Roindd
State| Nl

Samgling Iinformation

Run Number Balance Number| f-
Sampling Date Balance Type| & i
Analysit Date Balance Level
- Personnel Recovery Area
Location Moisture Data
Fmg—mon B- 2
Run Number [ 4 |
Impinger 1 .
Final Weight, grams/mis[3{o[ g £54.0 46 . ¢,
Initial Weight, grams/mis[35/,. 0 3531 ‘7—@13&
Condensed Water, grams| & ] 0.9 Y3
< .
impinger 2 SFH1315  SPatak  SFut-31%
Final Weight, grams/mis| Z21(0.3 $04.5 o, 4
Initial Weight, grams/mis| i3 043 FilA
Condensed Water, grams|{  /).¢v D.3 0.4
Impinger 3
Final Weight, grams/mis[ [o0D & Y/ V1K (D] F
Initial Weight, grams/mis| (O(.> (0] .3 (0D 4
Condensed Water, grams| ~p . 0.5 0.R
Condensed Water, grams| | | |
Silica Gel
Final Weight, grams| 395 F 835 8O1.
Initial Weight, grams| 340 0 819.3 9495.
Adsorbed Water, grams| & 2 5.8 (d
Adsorbed Water, grams| | | |
Total Water, grams| 1.4 { 1p.5 [ 1.8 |

R0
Ch%l Cv

Vm(std) = Volume of gas sampled at standard conditions (dscf)

Vm(std) = ((Gamma * 17.64 * Vm * (Pbar + (A H / 13.6))) / (Tm + 460)

Vwc(std) = volume of water vapor at standard conditions (scf)

Vwe(std) = (0.04707) * (volume of water collected (mils))
Bws = Mole fraction of water vapor
Bws = Vwe(std) / (Vm(std) + Vwe(std))
Parcent Moisture = 100 * Bws
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Method 1 - Air Control Techniques, P.C. Date

8li5le]

Client QSSA‘; I Note: I more than 8 and 2 diamteters and if duct dia.
ob # 4 - is lass than 24* use 8 or 9 points.
Plant Name Szﬁ VGt Mingcals Diameters
State Ma Velocity UP Down Particulate
City North Adanis 12 8 2 12
Sampling Location e ¢ S ipt 12 7 1.75 12
g, T ¥ 12 6 15 16
‘ 16 5 1.25 20}
16 2 0.5 24 or 25|
No. of Ports Available
No. of Poris Used % Location of Points in Circular Stacks or Ducts
Port Inside Diameter, Inches St ale| aflw]z]e]e] w] 2|22
Distance From Far Wall To Outside Of Port, Inches \etoh 1 {67 )aa|32|2s)er 18] 16]14] 13 ] 1a] 1
Nipple Length And/Or Wall Thickness, Inches - 2 |2s0|146]|108| 82 | 67| 57} 49| 44 30| 35| a2
Depth Of Stack Or Duct, Inches o 8 | 750]|206]|194)146) 16| 99| 85| 75| &7 | g0 | s5
Stack Or Duct Width (if rectangular), Inches n % ' : 4 | 933|704 | a2a| 226 | 17.7| 146 ] 125 | 100| 97 | a7 | 79
Equiv. Diameter = 2DW/(D+W), Inches |, 03 | " i) 5 854 | 67.7 | 342 | 250 ] 2011 | 169 )] 148 | 129 | 18] 108
Stack/Duct Area, Square Inches 55 ‘H% 6 956 | 80.6 | 658 | 356 | 26.9 | 220 | 188 | 165 | 148 | 132
(mxR? orL x W) 7 695 | 77.4 | 84.4 | 366 | 203 | 236 | 204 | 180 ] 161
Upstream Downstream B 968 | 854 | 75.0 | 634 | 875 | 206 | 250 | 21.8 | 194
Distance o Flow Disturbances w" g? v 9 918 | 823 ] 731 | 625 38.2 | 308 | 262 | 290
Diameters 5. 15% 1 314494 10 974 | Baa|700{ 71.7| 618 | 288 | 215 [ 272
LA 933 )|854]| 780} 704 612 | 3pa| 323
12 979 | 901 | e3.1 | 76.4 | 69.4 | 60.7 | 398
[Point Location Data 13 943 | 876 | 81.2 | 75.0 | e85 | 602
% of Duct | Distance From | Distance From 14 s8.2 ) 915 854 ] 708 | 78 | 67.7
Point Depth Inside Wall |Outside of Port 15 95.1 ] 89.1 | 835 | 78.2 ] 728
1 2.5 3544 EZA 18 98.4 | s25 | 871 | epo| 770
2 34.5 Y. 098] | {'%" 17 956 | 90.3 | 8p.4 | s06
3 lod 5 b, (o34 18 98.6 | 933 | ana | eas
4 81 5 “. 515 4'a 19 961 | 913 | sa8
5 20 98.7 | 94.0 | 895
6 21 6.5 | 921
7 22 98.9 | 94.5
8 23 96.8
9 24 98.9
10
11
12 Locatign.of Points in Rectangular Stacks or Ducts
13. 2 a 4 5 6 7 8 2 10 | 1] 2
14 1 25 | 167 12.5\' 100) 83| 71| 63| s6] 50| 45| 42
15 2 | 75 | so llsvsfl soo| 25 | 214 168 | 167 ] 150 | 186 | 125
16 3 83.3 [Je2s )l s00 | 41.7| 357 | 18| 278 | 250 | 227 | 208
17 4 875] 700 | 8.3 | 50 | 38 | 280 | 350 | 318 | 202
18 5 /| 900 75 | 63| s65] so | 450 | apo] avs
19 6 2.7 | 786 | 688 | 61.1 ] 550 | 50 | 458
20 7 929 | 1.9 | 722 | 65.0 | se.1 | 542
21 8 938 | 833} 750 | 8.2 | 625
22 9 94.4 | 85.0 | 77.3] 708
23 10 95.0 | 86.4 | 79.2
24 1 $5.5 | 875
25 12 " | o558
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Plant Name

City, State Noeth ‘ ’Ar[arm Vo 4 Project # (A

Personnel
Test Location

Pitot Identification PTHA
Pltot Coeﬂ’lcient (Cp)

Barometric Pressure (Pb)
Static Pressure Eg)
Absolute Stack Pressure (Ps)

Diameter of Stack (D)
Width of Stack (W)
Area of Stack (As)

Carbon Dioxide (%CQOz) Moisture Content (Bws)

IOxygen (%0z2) Dry Molecular Weight (Md) ,?5 6 1 ibAb-mole
|Nitrogen Concentration (%Nz) q.\ Wet Molecular Weight (Ms) Qg Y/ | IbAb-mole
Be  [Pitot Tube Leak Checks A B
Port Point Angle, ° Ap, in H=20 Temp. °F f/sec
S l 3 0.45 158
2. / 0.36 (58
5 / 0. 2D 158
. 4 0. 15 1
£ l 2 0. Ho |58
2 W) 0,35 159
3 3 0. 30 198
4 [ 0.25 (S
| / M ES (£
2 { 0.2D 157
L P4 Q.15 158
y |3 p. L0 158

End

Average Angle, Degrees | [ Q2L
Average Velocity Pressure |0, %l{ ]
Average Gas Temperature (°F) _15'6
Average Stack Gas Velocity (ft/sec) 51.
Actual Cubic Feet per minute (ACFM)

Dry Standard Cubic Feet per Minute (DSCFM) / yﬁ {

- BN U BN Tl N B EE BN U 5 BN TR I BN G SN B -
0
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Method 4 - Air Control Techniques, P.C.

Date

85l

Identification Information

Client[ NS%A Job[ 7.9
Plant Name{Sparia [ty Mingea(s Process| 4(p Kaynpnd M)l
City 0 Adoms, fos State| MA '

Sampling Information

Total Water, grams| |

Run Number Balance Number| £ -2
Sampling Date Balance Type| &l C
Analysit Date Balance Levell (.

Personnel Recovery Area| (/
Location Moisture Data
\?mg-mamﬁ—l 2 3
Run Number | ] |
Impinger 1 .
Final Weight, grams/mis| 485 ., T8. 6 Bll.
Initial Weight, grams/mis{" 159 3 oo Lo k)
Condensed Water, grams|_3] A 20.0 Aot
Impinger 2 ép'" 38 SH1- EFH‘} -30
Final Weight, grams/mis| 305 ¢ - | F¢p.© ‘I}o@.‘-t
Initial Weight, grams/mis| 4. 5 26y 05 Lo
Condensed Water, grams{ \ .\ 0.5 &
Impinger 3
Final Weight, grams/mls _%a.o {p0].9 @03\
Initial Weight, grams/mis| (,0]. 8 (01. } (A -0
Condensed Water, grams| .1 0. }. |
Condensed Water, grams)| | | |
Silica Gel
Final Weight, grams| 8% 0 TE80F.2L 831.5
Initial Weight, grams| 8J8.5 [ INKE) 8J3 %
Adsorbed Water, grams| - & _ 573 L8
Adsorbed Water, grams| 4O -0O | a‘5 1 | 36.4 I

Vm(std) = Volume of gas sampled at standard conditions (dscf)
Vm(std) = ((Gamma * 17.64 * Vm * (Pbar + (A H/ 13.6))) / (Tm + 460)
Vwe(std) = volurne of water vapor at standard conditions (scf)
Vwe(std) = (0.04707) * (volume of water collected (mis))

Bws = Mole fraction of water vapor

Bws = Vwe(std) / (Vm(std) + Vwe(std))

Percent Moisture = 100 * Bws




Method 1 - Air Control Techniques, P.C. pate  |8[I1b!

L L
Client _Pé-n, Nota: If more than @ and 2 diamiatars and # duct dia.
ob # 4 is less than 24° use 8 or © painis.
Plant Name OmVy A Diameters
State VT Valocity upP Down Particulate
City Fxaye 12 8 2 12
Sampling Location L Hash Doy 4t | 12 7 1.75 12
' 12 6 1.5 16]
16 5 1.25 20]
16 2 0.5 24 or 25|
0. of Ports Available % ‘
No. of Ports Used | o Location of Points in Circular Stacks or Ducts
Port Inside Diameter, Inches ' L a lile 8 Lol 2] 1e]ve] 18] 20 ] 22] 2
Distance From Far Wall To Outside Of Port, Inches "3-’-[ v 1 | 67 |j4s ] a2 ) 28| 29 ) 18] 6] 14) 23] 18] 19
Nipple Length And/Or Wall Thickness, Inches g 2 |2s0lfve6}106] 82 ) 67 )57)] 49| 44 39 ) 35| a2
Depth Of Stack Or Duct, Inches 0" 3 |7so0fe06) wa]lras]1na] o0]as|725) a7 | 60| 55
Stack Or Duct Width (if rectangular), Inches -~ 4 |eaa) o4l seafzee) 7| v146]125] 1008 97 | 87] 720
Equiv. Diameter = 2DW/(D+W), Inches j 5 054 ]| 67.7 | 342 | 250 | 201 ] 169} 148 ] 128 | 18] 105
Stack/Duct Area, Square Inches M 8 95.6/] 806 | 65.8 | as5.6 | 28.9 ] 22.0 | 188 | 185 3_14.6 132
(nx R? orL x W) 7 N/ Vo5 | 77.4 | aa | 286 203 ] 206 | 204 | 160 ] 161
Upstream Downstream 8 u6.8 ) 854 | 750) 634 | 375 ) 206 | 250 | 218 ] 104
Distanca to Flow Disturbances ‘E‘G};' 30" 8 m.s|sea| 70| s sz 206 |eez2] 230
Diameters N 10 g74 | ea2| 700 | 71.7 | 61.8 | ass | o5 | 272
1 9.3 { 854 | 78.0 | 704 | 612 | moa | 323
12 7.0 | 90.1 | 8a1 | 764 | ea4 | 607 | 208
[Point Location Data 13 943 | 876 ] 812 | 750 [}pas | s02
% of Duct | Distance From | Distance From 14 982 015|854 | 8 | 738 | 627
Point Depth Inside Wall ]Outside of Port 15 95.1 ) 89.1 | 35 | 7a2 | s
1 H 16 o84 | s25 | 671 |e20 | 70
2 |id. 393 17 956 | 903 |54 | eos
3 AL 4 1e | 18 e8| 0a.3 | pas | 630
4 130.4 A5 124 19 061 | o13 ] e
5 |Gk 5. . 20 98.7 | 840 | 805
6 _195.( 28 &.h s b 21 265 | g2
7 22 989 | 845
8 23 96.8
9 24 8.9
10
11
12 Location of Points in Rectangular Stacks or Dugts
13 ‘ 2 [ sl el slTel 7] el o] wln]i
14 1 [ 25 [er]i2sl 100 ea] 71 ] ealse] sofas] 2
15 2 | 75 ] s0 |75 a00] 25 [204] 188] 167] 150 | 1as] 125
16 3 633] 625|500 41.7] 357 ] 313 | 278 | 250 | 227 ] 208
17 4 a7.5 | 700 | 583 | so | 428 | 289 | 250 | 3.6 | 202
18 5 500| 75 J el sea| s0 | 450 | 400 a7s
19 6 o1.7| 786 | eas | 611 ] ss0 | s0 | ase
20 7 528 | o0 722 | es0 | 501 | a2
21 ) 238 | 033 | 750 | 68z | a2
22 9 94.4 | 850 | 77.3 | 708
23 10 35.0 | 854 | 782
24 - " 855 | 67.5
25 12 B -
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Method 2 - Air Control Techniques, P.C. Date  |8/IelO)

Identification Information

Client KB@ Pli “) Job| (o L~
Plant Name| OMY A INC Process| L |30 / Xy OO
City o((&‘g State] {7 = '

Sampling Location and Port Information

Unit # & Pitot ID| P
Sampling Location| #) |, ' Pitot Coeff. (Cp) ]%%"_’[

|
Measured Barometric, in. Hg| & 1. { TCID

0:%] | % [ Duct/Stack Dia., In.| 4"
0021% A
H20,% | "X Stactic Pressure, in. WC[ =3, 25 |

Leak Checks &_f’hysical Condition

Pre i~ [
Post L —

Measurement Data

_Point Angle  Ap, in. WC _Temp. °F

A-. 3. ﬁ—‘f5 [A SCFM (Qsd)
A\ 5 00 19 ACFM (Qaw)
K j 0 44 %) Velocity, F/Sec|.
L{ o l.d gg )
b 5 .25 Personnel
le 4 035 499

13-\ g Lol %

) & LA ] Notes

3 3 13 5L

U Y 0-85 A
h 7 0 .80
[¢ 8 0-80

Average [&4 a_g @%5 q a fq—

V.= 8549 C, * (AP avg) * (460 +t) / (P, > M)’

1<
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Method 4 - Air Control Techniques, P.C. Date Q’ !(o{ Dl
Identification Information
Clientl\FR&A, Job|/oHdA
Plant Name 1C Process Dev&
City| =\ State !
Sampling Information
Run Number Balance Number
Sampling Date Balance Type
Recovery Date Balance Level
Personnel Recovery Area
Location Moisture Data
CLMdsi B~
Run Number \ ) G |

Impinger 1

Final Weight, grams/mis|“a4.\ QY5.
Initial Weight, grams/mlis| (18 9 4.

Gf
|
Condensed Water, grams| JJ49.°L MR 27
Impinger 2 E‘m—/} SFL‘H"BB \ 333 3&

Final Weight, grams/mls .ok N (HR.0
Initial Weight, grams/mls| 3 (¥ A GO
0. |

g
Condensed Water, grams P 1.0
Impinger 3 o
Final Weight, grams/mis[ =0 (L5 | Y

Initial Weight, grams/mis| 34 L (Lo1.0 “Hl.
Condensed Water, grams| —0.

Condensed Water, grams| |

Silica Gel
Final Weight, grams|233.4 1T
Initial Weight, grams|@)d 4 339
Adsorbed Water, grams| (.0 4.0

|
é’% g 18
[2p2 3
8.0
Adsorbed Water, grams| | |

Total Water, grams[Q 3ﬁ'l [AIA. | | %8 A ]

Vm(std) = Volume of gas sampled at standard conditions (dscf)
Vm(std) = (Gamma * 17.64 * Vm * (Pbar + (AH/ 13.6))) / (Tm + 460)
Vwe(std) = volume of water vapor at standard conditions (scf)
Vwe(std) = (0.04707) * (volume of water collected (mis))

Bws = Mole fraction of water vapor

Bws = Vwe(std) / (Vm(std) + Vwc(std))

Percent Moisture = 100 * Bws




Method 1 - Air Control Techniques, P.C.

Date

/o)

Fa
lient __Hﬂﬁfgr Fry) /Ugﬁﬁ‘ﬂ Note: It mors than & and 2 diamiteters and if duct dia.
ob # (Q A i is less than 24" use 8 or 9 points.
Plant Name S Hebof Diameters
State /[ Velocity up Down Particulate
ity Y vt G 12 8 2 12
Sampling Location Y AN T Y/ 12 7 1.75 12
12 6 15 16|
16 5 1.25 20|
16 2 0.5 24 or 25|
No. of Ports Available o ) ‘
No. of Ports Used Location of Points in Circular Stacks or Ducts
Port Inside Diameter, Inches ' s el s |w]|zfa|mw]|s]20]2]a
Distance From Far Wall To Qutside Of Port, Inches [3‘/ 3“ 1 67144 ) 3226 21f18)16)14] 13]11] 14
Nipple Length And/Or Wall Thickness, Inches NN 2 J250)|1a8|108) 62| 67|52 | aa]| aa| 30| 35 a2
Depth Of Stack Or Duct, Inches 12 " 3 |75001296]| 194|146 |18} 99| 85| 75] 67 |60 55
Stack Or Duct Width (if rectangular), Inches I'% ' 4 19931704329 226)17.7 | 146|125 ]| 1098) a7 | a7 | 79
Equiv, Diameter = 2DW/(D+W), Inches Ié 5 p54 | 677 | 342 | 250 | 201 | 180 | 146 | 125 | 116 105
Stack/Duct Area, Square Inches 6 956 | 806 | 658 | 356 | 260 ) 220 ) 180 | 165 | 148 | 132
(mx RZ orL x w) 14y 7 89.5 | 77.4 | 64.4 | 368 | 28.3 | 206 | 204 | 180 | 184
Upstream Downstream 8 96.8 | 854 | 75.0 | 634 | 375 | 206 | 250 | 218 | 194
Distance to Flow Disturbances 27" '3?) 1 9 918 | 823 | 73.1 [ 625 | 382 | 306 | 262 | 230
Diameters .35 . 10 974 | 882 | 799 | 717 | e18 | 388 | 815 | 272
1 93.3 854 | 780 | 704 | a1z | 305 | 322
| 12 279 | 901 | 83.1 | 764 | 69.4 | 607 | 348
Point Location Data 13 943 | 876 | m12 | 750 | 68,5 | 602
% of Duct Distance From | Distance From 14 90.2 | 15| 854 | 70.6 | 728 | 67
Point Depth Inglde Wall  |Outside of Port 15 95.1 | 891 | 835 | 782 | 728
1 Q. (.o 7 16 924 | 525 | 67.1 | 820 | 770
2 25 =20 4 % 17 956 | 90.3 | es.4 | age
3 Hdl.7 SO 7Y 18 98.6 | 933 | e84 | 8o
4 Py i) 7.0 7 ‘7 [ 19 961 | 91.3 | sas
5 75 EIN =) (O Ve 20 98.7 | 940 eas
6 41.7 1.0 L2 Y3 21 9.5 | 92,
7 ) 22 989 | 945
8 23 96.8
9 24 6.9
10
11
12 Location of Points in Rectangular Stacks or Ducts
13 2 3 4 5 6 7 | s 9 10 | 1]
14 t {2 |17 |125)1w00]e3]71]|ea]|se]| 50| a5] az
15 2 | 75 | 50 | 3725]|300] 25 | 21.4| 188 ) 1867 | 150 | 136 | 125
16 3 833 | 625 | 500 | 417 ) 357 | 313 | 278 | 250 | 227 | 20
17 4 875) 700|583 | 50 | 4ss | 289 350 | 91| 292
18 5 200| 75 | 643 ] 5s63] 50 | 450 | 409 ] 375
19 6 91.7 ) 786 | 688 | 61.1] 550 | s0 | 458
20 7 929 | 81.3 | 722 | es.0 | 59.1 | 542
21 8 938 | 833 | 750 | ea.2 | eas
22 9 944 | 850 | 77| 708
23 10 95.0 | 864 | 79.2
24 11 95.5 | 87.5
25 12 95,8

0.0000-0.0625 - 0

0.0625-0.1875 - 1/8
0.1875-0.3125 - 1/4
0.3125-0.4375 - 3/8
0.4375-0.5625 - 1/2

0.5625-0.6875 - 5/8
0.6875-0.8125 - 3/4
0.8125-0.9375 - 7/8
0.9375-1.0000 - 1

1

P
A~

3




City, State Gwin cv Tl Project # %ﬁf Z
Personnel C] . 'TLH g H Pitot Identification (/ﬂ
Test Location Vi ; Pitot Coefficient (Cp)

[

Diameter of Stack (D) L2 : in Barometric Pressure (Pb) inHg |
Width of Stack (W) 2" in___|Static Pressure (Pg) 41,5 | inHeO
Area of Stack (As) ] f  |Absolute Stack Pressure (Ps) in Hg ‘
Carbon Dioxide (%CQz) Moisture Content (Bws) / % |
Oxygen (%02) ADY _|pry Molecular Weight (Md) 824 | bib-mole |
Nitrogen Concentration (%Nz) 4 Wet Molecular Weight (Ms) 7 & Ib/lb-mole
Pitot Tube Leak Checks A B
Port Point Angle, ° Ap, in Hz0 Temp. °F ft/sec
Start A \ i [.70 53
1800 = | 6 (.20 153 ek
3 { 1.90 154 balb
N 2 A0 155 o
£ Z (.70 |54 %0
L 4 (.50 155
B L o) [.H40 15
2 2 2.00 [59
3 0 2.10 (59
Lt 0 2.-00 L0
< ( [.{p0 [ O
L | 4 . 4h [0
End
Average Angle, Degrees | | (oF
Average Velocity Pressure j -
Average Gas Temperature (°F) | 140.3
Average Stack Gas Velocity (f/sec)] )58
Actual Cubic Feet per minute (ACFM) |#)£534
Dry Standard Cubic Feet per Minute (DSCFM) | 44095

130
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Method 4 - Air Control Techniques, P.C.

Date l}/ﬁ/ﬂ}

Identification Information

Client mﬂ%%%n Job[GH ]
Plant Name[ J ) a Process|IMli | T
City[ Quiny State[TL
{
Sampling Information
Run Number Balance Number| £/
Sampling Date Balance Type
Analysit Date Balance Level| v~
Personnel Recovery Area| &~
Location Moisture Data
Run Number[\WHEMPIBT | L [ 2 |
\mpinger 1
Final Weight, grams/mis[ 1540 39,3 #.B
Initial Weight, grams/mis[S05 5 II8.D .46
Condensed Water, grams| (0] TPE RN
F- ‘ SHP-3M  SFPYE-ZK S F’-I?‘j%
Impinger2 Tt _'!ﬁé 0.j1H 0.1125 O.1131
Final Weight, g mis|G1.8 303, +00 .
Initial Weight, grams/mis| (M .6 .| (M9.9
Condensed Water, grams| D @ LO O
Impinger 3
Final Weight, grams/mis|5({5. 4 GilL. O N8
Initial Weight, grams/mis| 4 .9 logrF.6 SLo.
Condensed Water, grams 5 1.5 0 .4
Condensed Water, grams| | | |
Silica Gel
Final Weight, grams[Bl7 .5 B5+45 635 0
Initial Weight, grams , 8. | E6-1.5
Adsorbed Water, grams Lo 1.8 1.5
Adsorbed Water, grams[_J .0 L l.{p EEA |
Total Water, grams| | | |

Vm(std) = Volume of gas sampled at standard conditions (dscf)
Vm(std) = ((Gamma * 17.64 * Vm * (Pbar + (A H / 13.6))) / (Tm + 460)
Vwe(std) = volume of water vapor at standard conditions (scf)
Vwe(std) = (0.04707) * (volume of water collected (mis))

Bws = Mole fraction of water vapor
Bws = Vwe(std) / (Vm(std) + Vwe(std))
Percent Moisture = 100 * Bws




Method 1 - Air Control Techniques, P.C. pate |35 0|

N, SSGR dMD . Note: I more than 8 and 2 diamtaters and i duct dia. H
[H el i lass than 24" usa 6 of § points,
Hubef Diameters
1l Velocity uP Down Partigulate
Quinty 12 8 2 12
ML Dust Gl G ( 12 7 1.75 12
12 8 1.5 16
16 5 1.25 20
16 2 0.5 24 or 25}
No. of Ports Available ]
No. of Ports Used 2 tion of Points In Clrcular Stacks or Ducts.
Port Inside Diameter, Inches K s el el w]w2]wlw]i]lzo]z]a
Distance From Far Wall To QOutside Of Port, Inches J 'la 1 Jer Jaafaz)lzelza]valvelval sa] o]
Nipple Langth And/Or Wall Thickness, Inches 772 2 | 250 vel10e] 62 ) a7 | 57| an | aa| a0 ] as5] a2
Depth Of Stack Or Duct, inches g4 3 |7so)esef194] a6 11a)] o | os | 725] a7 | a0 | 55
Stack Qr Duct Width (if rectangular), Inches - N/A o | o33 )704fae3]206]177] 48] 125] 100] 07 ] a7 ] 70
Equiv, Diameter = 2DW/(D+W), inches NJ 5 854 ] 67.7] 342 ] 250 ] 201 | 189 ] 18] 129 1a] 105
Stack/Duct Area, Square Inches | 454469 8 95.6/] 00.6 | es.0 | 35.6 | 269 | 20| vea ] 165 | 146] 122
(mx R* orL x W) 7 N\ | o5 | 774 | 64 | 386 | 263 | 206 | 204 | 180] 181
Upstream Downstream 8 068 | 854 | 75.0 | 634 | 975 | 2968 25.0‘ 218 | 194
Distance to Flow Disturbances " 9 01,6 | 823 | 731 | a2s | 302 | 206 ] 202 220
Diameters (0.9 & 44 10 AR EOEBERED
1 9.3 | 854 | 0| 704 | 612 ] 209 323
’ 12 979 ] 9001 | 631 | 764 | 094 | 602 | 28
Point Location Data 13 pe3 | 876 ] 012 ] 75.0] sas | eo2
% of Duct | Distance From| Distance From 14 982 ) 1.5 | 8s.4 | 79.6.| 730 | 627
Point Depth Inside Wall _]Outsida of Port 15 951 | 801 | 635 | 782 7228
1 Y Y FoE Y 18 0.4 | 625 [ 821'] o] 770
2 1910 . & 17 85.6 | 60.3'| 854 | s0se
3 J49. s [ 2 18 ss6 | was') sas | a9
4 2{).‘- A./a1d V—P”_ﬁ 19 00.1'] 913 ] ees
] Q5. 8. 33 \@ T, 20 90,7 | 94.0 | 805
6 (950 LR | Jow e " o0 | e
7 22 8.0 | 845
8 23 6.8
9 24 88.9
10
11 ‘
12 Location of Points in Rectangular Stacks or Ducts
13 2| a] sl sl el z]a]afwln]r
14 v 25 Jrwezlizs|wol sl 71| ealsa] 50 es]| a2
15 2 | 75| so Jars|ane] 25 | 216 ] 100 ] 987 ] 150 ] 1a8] 125
16 a 833 | 625 | s00 | 417 [ 357 [ 31a] 278 | 250 | 227 | 208
17 . 07.5)] 700 | 589 ) 50 | 438 | 200 | 550 | 318 | 202
18 5 000 75 Jee3]| s63] 50 | 450 ] e00]ars
19 8 017 | 786 | 6a8 | 611 ] s50 ] 50 | ase
20 7 2.0 | 813 | 722 | 650 | s0.1 | 542
21 8 930 | 833 | 750 | ea2] e2s
22 9 g4d | 850 | 773 | 708
23 10 85.0 | 864 | 72
24 11 1 055 ] a7.5
25 T 12 - §5.8




Plant Name

City, State
Personnel

Project #

Pitot ldentification

Test Location

Diameter of Stack (D)

Pltot Coefﬂclent (Cp)
iy PN

Barometric Pressure (Pb)

Width of Stack (W) —

Static Pressure (Pg)

Area of Stack (As)

Carbon Dioxide (%COz)

Absolute Stack Pressure (Ps)

Moisture Content (Bws)

Oxygen (%0z) .] |Dry Molecular Weight (Md) 8489 | Ibb-mole |
Nitrogen Concentration (%Nz) ] Wet Molecular Weight (Ms) 52 | bb-mole |
Pitot Tube Leak Checks A B
Port Point Angle, ° Ap, in Hz20 Temp. °F ft/sec
Start A I J 0,65 136
3 A 0.83 36
i A 0.9% EN
5 4 D. 6O ég
(o ! D kO
B i J 0. %0 | 34
Z Y 0. 95 135
3 / 0.80 EXS
4 0 0.59 134
s A Q. (- 133
A / D.48 las
End
Average Angle, Degrees | 4 0o
Average Velocity Pressure | ()
Average Gas Temperature (°F) .
Average Stack Gas Velocity (ft/'sec)|57. 27
Actual Cubic Feet per minute (ACFM)
Dry Standard Cubic Feet per Minute (DSCFM) | &
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Method 4 - Air Control Techniques, P.C.

Date (P/@/O/

Identification Information

Client| NSSZA_omMD)

Job| {HIL

Plant Name| Hubet

City| Quiacy)

Process| ;I (Yi/lRl
State| T¢. '

Sampling Information

Run Number

Balance Number

Sampling Date

Balance Type

Analysit Date

Balance Level

Personnel

Recovery Area

Location Moisture Data

\)M&}MBOI&II 2

Run Number]|

Impinger 1

Final Weight, grams/mils . H
Initial Weight, grams/mis|[Jg ,

Condensed Water, grams| |

it  SERT  5H3 238
Impinger2 TARE o)

Final Weight, grams/mis[F0H.3 30

Initial Weight, grams/mils| 203 _§

Condensed Water, grams

Impinger 3

Final Weight, grams/mis|{p{d.{

Initial Weight, grams/mis| /,t| .0

Condensed Water, grams LT[ L.

Condensed Water, grams| |

Silica Gel .

G5 .

S8

Final Weight, grams e é .3
Initial Weight, grams| 857, .0
Adsorbed Water, grams| G4 1.3

g.

Adsorbed Water, grams| 77 4 I_‘??‘-f

.23.9 |

Total Water, grams]| |

] l

Vm(std) = Volume of gas sampled at standard conditions (dscf-)_
Vm(std) = ((Gamma * 17.64 " Vm * (Pbar + (AH/13.8))) / (Tm + 460)
Vwe(std) = volume of water vapor at standard conditions (scf)
Vwe(std) = (0.04707) * (volume of water collected (mis))

Bws = Mole fraction of water vapor

Bws = Vwe(std) / (Vm(std) + Vwc(std))

Percent Moisture = 100 * Bws
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APPENDIX E

Chain of Custody Sheets
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APPENDIX F

Plant Production Data
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Material throughput in Roller Mill test

Subject: Material throughput in Roller Mill test
Date: Wed, 18 Jul 2001 11:02:32 -0400
From: Hector Diaz <Hector.Diaz @polarminerals.com>
To: "'actpc@aircontroltechniques.com™ <actpc @aircontroltechniques.com:
CC: Jennifer Dechellis <JenniferD @polarminerals.com>,
Debbie Ambrose <Debbie A @polarminerals.com>

Dear Todd:

The material throughputs we had while testing for the PM2.5 in Wellsville
are as follows:

First test, and 1/2 of second test: :
Product: Cosmetic Talc Aﬁ;j?’
Total material ran: 88 tons

Total time for run: 13.5 hours

Hourly rate: 6.51 tons/hr

Third test, and 1/2 of second test:
Product: 7 micron talc

Total material ran: 48 tons

Total time for run: 10 hours
Hourly rate: 4.8 tons/hr

If you have any question, please don't hesitate to call me. Regards,

Hector Diaz-Stringel

7/20/01 8:32 AM



Minerals Technologies Inc.
640 North 13th Street

TECTINSLSIES Easton, PA 18042

\\/\
)4

August 22, 2001

Mr. Todd Brozell

Air Control Techniques, P.C.
301 East Durham Road
Cary, NC 27513

Dear Todd,
The following are the production rates for the equipment you tested last week.

August 14
Limestone Storage Bin

Flexkleen fabric filter dust collector

This bin received fine ground (3.5 microns) limestone product at an average rate of 1.96 tons per
hour during the test.

August 15
Two Classifiers (Identical Units)

Torit cartridge dust collector

The two classifiers processed an average rate of 1.8 tons per hour of product with average size
range of 5 to 7 microns,

August 16
Roller Milt (Raymond Mill)
Mikropul fabric filter dust collector

This mill produced on average rate of 6.3 tons per hour of product with an average size of 75
microns until 9:45AM. After 9:45AM, the mill produced an average rate of 14.0 tons per hour of
product with an average size of 45 microns. There was no downtime for the product changeover;
this change occurs instantaneously.

It was a pleasure working you and your crew. Please call me if you have any questions.

Smcerely,

J ffreyC Carlton, PE
Environmental Manager
Jeffrey.carlton@mineralstech.com

JCC:mid

AModd brozell itr 082201.doc
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Via Facsimile To:
(919) 450-7897
Total of 1 Page

Todd Brozell

Air Control Techniques, P.C.
401 Bast Durbam Road

Cary, North Carolina 27513

Dear Todd:

CNYA, In;.

&1 Mein Strest

Pratior, Venmont 05755
802 459 3311

fax BO2 450 3478

September 18, 2001

The following aperating paraxgeter information is submitied in support of the recent PMD stack testing
of Flash Dryer #1 at the OMYA’s Verpol plant in Florence, Vermont

Daite Times
Flash Drver #1 8/17/01 0:08 - 11:18
11:31 - 13:32
13:40 - 15:43

Avg. Prod. Raes  Avg. Diff. Press.

10.07 11.08 3.04
10,05 11,06 3.05
10,10 1111 3.10

1 trust the above will be adequate. If you have further guestions, please call me at (802) 770-7261.

Sincerely,

N:&al :ﬁ

Manager of Environmental
& Regulatory Affairs
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>ep-10-01 06:56A

ENGINEERED
MATERIALS

A FAMILY OF SOLUTIONS J.M. Huber Corporation

3150 Gardner
Expressway
Quincy, lllinois 62301

217.224,8737 x 3353
217.224.1140 fax

September 7, 2001

Todd Brozell - Vice President
Air Control Techniques, P.C.
301 Bast Durham Road

Cary, North Carolina 27513

RE: J. M. Huber Corporation - Quincy, Blinois
Stack Test Throughput Information

Dear Mr. Brozell:

The throughput information during the stack tests is as follows:

Mill 7

Ran # | Run Time | Throuphput Date
1 0807-1037 3.75 tons/hoar 9/5/01
2 1049-1254 3.73 wons/honr 9/5/01
3 1306-1508 3.75 wns/hour 9/5/01
Mill 17

Ron # | Run Time | Throughput Date
1 07120928 | .50 wns/hour 9/6/01
2 0935-1135 0.50 tons/hout 9/6/01
3 1142-1351 0.50 tous/hour 9/6/01

Should you have any questions regarding this matter, please do not hesitate to coniact me
at 217-224-8737, ext. 3353,

Sincerely,
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Sep-10-D1 O0&6:57A

Tuoxld Brozell

Air Control Techniques, P.C.
September 7, 200)

Page 2

Huber Engincered Materials

Rick Zx/ cle

Direcigf of 3round Calcium Carbonate Operations

CC: Jay Hutto ~ Global Director of Environmental Affairs
Bert Becton ~ Regional Environmental Engineer
file
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