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I. INTRODUCTION

This memorandum presents the background information that was used to develop the revised
AP-42 Seciion 8,19.2 on crushed stone processing. Emission data from eight emission tests
conducted at stone (granite and limestone) processing plants were used to develop emission factors for
various crushing, screening, and conveying operations. Descriptions of these test reports are
provided in Section II of this memorandum. Tables 1 and 2 present PM-10 emission data and the
new PM-10 emission factors developed for inclusion in the revised AP-42 section. Tables 3 and 4
present filterable PM emission data and the new filterable PM emission factors developed for
inclusion in the revised AP-42 section. The AP-42 section narrative also was revised to include
current terminology and industry practices; a complete revision of the AP-42 section will not be
performed until the ongoing test program for the stone crushing source category is completed. The
draft AP-42 section is provided as the attachment.

II. DESCRIPTION OF REFERENCES
A. Reference 1

This test report documents an emission test conducted at a Martin Marietta stone crushing plant
in Raleigh, North Carolina. The test was conducted for the Emission Inventory Branch (EIB) of the
U. S. Environmental Protection Agency (EPA) as part of an emission test program undertaken to
provide emission data on stone crushing for AP-42 emission factor development. Uncontrolled and
controlled particulate matter less than 10 micrometers (um) in diameter (PM-10) emissions from a
Deister vibrating screen were measured using EPA Method 201 A in conjunction with a track-mounted
hood system that was used to capture fugitive emissions from the screen. The Deister screen consists
of three vertically stacked decks. The upper deck has a mesh opening of 2.86 centimeters (cm)
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TABLE 1. SUMMARY OF EMISSION DATA FOR PM-10 EMISSIONS FROM CRUSHED
STONE PROCESSING TEST REPORTS?

Data Rating: A

Average | No. Average
material of Emission emission
moisture | test factor range, factor, Ref
Source (material) content® | runs kg/Mg (Ib/ton) kg/Mg (Ib/ton} | No.
Screening (granite) 0.48% 3 0.0010-0.0075 0.0035 1
(0.0020-0.015) (0.0070)
Screening (granite) 1.57% 3 0.00028-0.00037 0.00031 1
(0.00056-0.00073) (0.00061)
Tertiary crushing 0.44% 3 0.00075-0.0010 0.00090 2
(granite) (0.0015-0.0020) (0.0018)
Tertiary crushing 1.77% 3 0.00017-0.00055 0.00042 2
(granite) (0.00034-0.0011) (0.00083)
Tertiary crushing 0.70% 3 0.0011-0.0031 0.0020 3
(granite) (0.0021-0.0062) (0.0040)
Tertiary crushing 1.78% 3 0.000075-0.00019 0.00013 3
(granite) (0.00015-0.00037) (0.00026)
Screening (granite) 0.70% 3 0.012-0.015 0.014 3
(0.024-0.030) 0.027)
Screening (granite) 1.78% 3 0.00049-0.00055 0.00050 3
(0.00097-0.0011) (0.0010)
Fines crushing (granite) 0.97% 3 0.0017-0.013 0.0075 4
(0.0034-0.026) (0.015)
Fines crushing (granite) 1.92% 3 0.00055-0.0013 0.0010 4
(0.0011-0.0026) (0.0020)
Fines screening {granite) | < 1.5% 3 0.021-0.050 0.036 4
(0.042-0.10) 0.071)
Fines screening (granite) [ 1.68% 3 0.00060-0.0015 0.0011 4
(0.0012-0.0030) (0.0021)
Conveyor transfer point | 0.27% 3 0.00010-0.00021 0.00014 5
(granite) (0.00020-0.00042) (0.00028)
Conveyor transfer point | 0.66% 3 3.1x10°-5.9x10°5 4.6x10° 5
(granite) (6.1x105-1.2x10™%) (9.2x10°)
Conveyor transfer point | 0.33% 3 0.00037-0.00081 0.00053 5
(granite) (0.00074-0.0016) (0.0011)
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Table 1. {(continued)

Average | No. Average
material of Emission emission
moisture | test factor range, factor, Ref
Source (material) content® | runs kg/Mg (Ib/ton) kg/Mg (Ib/ton) | No.
Conveyor transfer point 1.11% 3 9.0x10-2.6x10°> 1.5%1073 S
(granite) (1.8x10°5-5.1x107) (3.0x10)
Conveyor transfer point 0.29% 3 0.0013-0.0016 0.0015 6
(granite) (0.0025-0.0033) (0.0029)
Conveyor transfer point 2.62% 3 9.4x10%-1.3x1073 1.1x107 6
(granite) (1.9x103-2.5x10°) (2.2x10%)
Tertiary crushing 0.88% 3 0.00092-0.0020 0.0015 7
(limestone) (0.0018-0.0041) (0.0029)
Tertiary crushing 2.07% 3 0.00033-0.00083 0.00053 7
(limestone) (0.00066-0.0017) (0.0011)
Screening (limestone) 0.88% 3 0.0033-0.017 0.0092 7
(0.0067-0.033) (0.018)
Screening (limestone) 2.07% 3 0.00032-0.0011 0.00061 7
{0.00064-0.0023) (0.0012)
Tertiary crushing 0.67% 3 0.00039-0.0065 0.0052 8
(limestone) (0.00079-0.0013) (0.0010)
Tertiary crushing 1.44% 3 0.000053-0.000095 0.000074 8
(limestone) {0.00011-0.00019) {0.00015)
Screening (limestone) 0.67% 3 0.0033-0.0036 0.0035 8
(0.0067-0.0073) (0.0069)
Screening (limestone) 1.44% 3 0.00024-0.00030 0.00027 8
{0.00049-0.00059) (0.00055)

2Emission factors in units of material throughput (process) unless noted.
bMoisture content < 1.5 percent indicates uncontrolled and > 1.5 percent indicates controiled
emissions.
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TABLE 2. SUMMARY OF PM-10 EMISSION FACTORS*

(Factors represent uncontrolled emissions unless noted)

No. of Average emission Emission

Process (SCC) tests factor, kg/Mg (lb/ton) | factor rating | Ref. Nos.
Screening 4 0.0076 (0.015) D 1,3,7, 8
(3-05-020-02,-03)
Screening with wet 4 0.00042 (0.00084) D 1,3,7,8
suppression
(3-05-020-02,-03)
Tertiary crushing 4 0.0012 (0.0024) D 2,3,7,8
(3-05-020-03)
Tertiary crushing with 4 0.00029 (0.00059) D 2,3,7, 8
wet suppression
(3-05-020-03)
Fines crushing 1 0.0075 (0.015) D 4
(3-05-020-05)
Fines crushing with wet 1 0.0010 (0.0020) D 4
suppression
(3-05-020-05)
Fines screening 1 0.036 (0.071) D 4
(3-05-020- )
Fines screening with wet 1 0.0011 (0.0021) D 4
suppression
(3-05-020- )
Conveyor transfer point 2 0.00072 (0.0014) D 56
(3-05-020-06)
Conveyor transfer point 2 2.4x107 (4.8x105) D 56
with wet suppression
(3-05-020-06)

2Emission factors in units of material throughput (process) unless noted.




TABLE 3. SUMMARY OF EMISSION DATA FOR FILTERABLE PM EMISSIONS FROM
CRUSHED STONE PROCESSING TEST REPORTS?

Data Rating: B (unless otherwise noted)

Average | No. Average
material of Emission emission
moisture test factor range, factor, Ref
Source (material) content® | runs kg/Mg (I1b/ton) kg/Mg (lb/ton) | No.
Tertiary crushing 0.70% 3 0.021-0.045 0.037 3
(granite) (0.043-0.091) 0.074)
Tertiary crushing 1.78% 3 0.00016-0.00071 0.00044 3
(granite) (0.00032-0.0014) (0.00087)
Screening (granite) 0.70% 3 0.062-0.16 0.097 3
0.12-0.31) 0.19)
Screening (granite) 1.78% 3 (0.00096-0.0018 0.0015 3
(0.0019-0.0035) (0.0029)
Fines crushing (granite) 097% 3 0.13-0.58 0.36 4
(0.26-1.2) 0.72)
Fines crushing (granite) | 1.92% | 3 0.065-0.11 0.067 a |
(0.13-0.23) 0.13)
Fines screening (granite) | < 1.5% 3 0.11-0.18 0.15 4
(0.22-0.37) 0.30)
Fines screening (granite) 1.68% 3 0.00096-0.0027 0.0018 4
(0.0019-0.0054) (0.0036)
Conveyor transfer point 0.27% 3 0.0012-0.0023 0.0015 5
(granite) (0.0023-0.0046) (0.0031)
Conveyor transfer point | 0.66% 3 9.3x1075-0.00019 0.00014 5
(granite) (0.00019-0.00037) (0.00028)
Conveyor transfer point 0.33% 3 0.0054-0.0087 0.0078 5
(granite) (0.011-0.017) (0.014)
Conveyor transfer point 1.11% 3 2.3x103-6.5x10°5 3.8x10°° 5
(granite) (4.6x105-1.3x10%) (7.6x1075)
Conveyor transfer point | 0.29% 3 0.033-0.036 0.034 6
(granite) (0.066-0.071) (0.069)
Conveyor transfer point | 2.62% 3 1.3x107-2.5x107 1.9x10°5 6
(granite) (2.6x107-5.0x10) (3.8x10°%)
Conveyor transfer point® | 0.29% 3 0.014-0.035 0.028 6
(granite) (0.029-0.069) (0.055)
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Table 3. (continued)

Average | No. Average
material of Emission emission
moisture | test factor range, factor, Ref
Source (material) content® | runs kg/Mg (Ib/tomn) kg/Mg (Ib/ton) | No.
Conveyor transfer point® | 2.62% 3 1.1x10-8.1x10°3 4.0x1073 6
(granite) (2.3x105-1.6x10%) (8.0x107%)
Tertiary crushing 0.88% 3 0.0032-0.012 0.0073 7
(limestone) (0.0064-0.023) (0.015)
Tertiary crushing 2.07% 3 0.00067-0.0022 0.0013 7
(limestone) (0.0013-0.0043) (0.0025)
Screening (limestone) 0.88% 3 0.016-0.10 0.073 7
(0.032-0.21) (0.15)
Screening (limestone) 2.07% 3 0.0020-0.014 0.0062 7
(0.0040-0.029) 0.012)
Tertiary crushing 0.67% 3 0.00064-0.014 0.0096 8
{limestone) (0.0013-0.027) (0.019)
Tertiary crushing 1.44% 3 0.00042-0.00074 0.00064 8
(limestone) (0.00083-0.0015) (0.0013)
Screening (limestone) 0.67% 3 0.012-0.052 0.037 8
(0.025-0.10) 0.074)
Screening (limestone) 1.44% 3 0.0016-0.0021 0.0019 8
(0.0031-0.0043) (0.0037)

3Emission factors in units of material throughput (process) unless noted.
bMoisture content < 1.5 percent indicates uncontrolled and > 1.5 percent indicates controlled

emissions.
®Data are A-rated.




7

TABLE 4. SUMMARY OF FILTERABLE PM EMISSION FACTORS*

(Factors represent uncontrolled emissions unless noted)

suppression
(3-05-020-06)

No. of Average emission Emission Ref.

Process (SCC) tests factor, kg/Mg (Ib/ton) | factor rating | Nos.
Screening 3 0.069 (0.14) D 3,7, 8
(3-05-020-02,-03)
Screening with wet suppression 3 0.0031 (0.0062) D 3,7,8
(3-05-020-02,-03)
Tertiary crushing 3 0.018 (0.036) D 3,7, 8
(3-05-020-03)
Tertiary crushing with wet 3 0.00079 (0.0016) D 3,7,8
suppression
(3-05-020-03)
Fines crushing 1 0.36 (0.72) D 4
(3-05-020-05)
Fines crushing with wet suppression 1 0.067 (0.13) D 4
(3-05-020-05)
Fines screening 1 0.15 (0.30) D 4
(3-05-020- )
Fines screening with wet suppression 1 0.0018 (0.0036) D 4
(3-05-020- )
Conveyor transfer point 2 0.018 (0.035) D 5,6
(3-05-020-06)
Conveyor transfer point with wet 2 0.000059 (0.00012) D 5,6

3Emission factors in units of material throughput (process) unless noted.
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square {1.125 inches [in.] square) for the first 3.66 meters (m) (12 feet [fi]) and 2.54 cm square

(1 in. square) for the last 2.44 m (8 ft.). The middle deck has a mesh opening of 1.47 cm square
(0.58 in. square), and the lower deck has slot openings of 0.30 cm (0.118 in.) by 2.54 ¢m (1 in.).
Ambient levels of PM-10 were quantified using HiVol samplers, and the ambient concentrations were
subtracted from the Method 201A concentrations to determine the actual emissions from the screen.
Wet suppression was used to control emissions from the screen. Water spray nozzles are located on
the conveyor underneath the tertiary crusher, at one conveyor transfer point, at the top of the stream
conveyor above the Deister screen, and on the inlet chute to the Deister screen. The targeted
moisture contents of the raw material (granite) during the uncontrolled and controlled runs were

< 1.5 percent and > 1.5 percent, respectively. Average material moisture contents are shown in
Table 1. In addition, sieve analyses were performed on stone samples taken from the conveyor that
feeds the screen. Silt content of the stone as sampled (wet) was negligible, and the average silt
content of the sample after drying was 3.35 percent. The relatively small amount of silt particles
(<75 um) present in the raw material suggests that the potential for PM-10 emissions from the
material processing operations is low.

Uncontrolled and controlled PM-10 emission factors were developed from the emission data
and the material processing rates that were measured during the testing. These emission factors are
shown in Table 1. The emission factors presented differ slightly from the emission factors reported
in the test report because average production rates were used in the test report, whereas actual
run-by-run production rates were used in the data analyses presented in this memorandum. The data
are assigned an A rating. The report provided adequate detail, the test methodology was sound, and
no problems were reported.

B. Reference 2

This test report documents an emission test conducted at a Martin Marietta stone crushing plant
in Garner, North Carolina. The test was conducted for EIB as part of an emission test program
undertaken to provide emission data on stone crushing for AP-42 emission factor development.
Uncontrolled and controlled PM-10 emissions from a Model 1560 Omnicone conical-type tertiary
crusher were measured using EPA Method 201A in conjunction with a quasi-stack system, which was
used to capture fugitive emissions from the crusher. The crusher reduces 8.9- to 10.2-cm (3.5- to
4-in,) stone to 2.5 ¢cm (1 in.) and smaller. The crusher inlet and outlet each were enclosed and tested
separately. Wet suppression was used to control emissions from the crusher. Water spray nozzles
are located on the conveyor underneath the tertiary crusher, at one conveyor transfer point, and at the
entrance to the surge bin and vibrating feeder. The targeted moisture contents of the raw material
(granite) during the uncontrolled and controlled runs were < 1.5 percent and = 1.5 percent,
respectively. Average material moisture contents are presented in Table 1. In addition, sieve
analyses were performed on stone samples taken from the conveyor that feeds the surge bin prior to
the crusher. The results of the sieve analyses are not documented in the test report.

Uncontrolled and controlled PM-10 emission factors were developed from the emission data
and the material processing rates that were measured during the test. These emission factors are
shown in Table 1. The data are assigned an A rating. The report provided adequate detail, the test
methodology was sound, and no problems were reported.




C. Reference 3

This test report documents an emission test conducted at Vulcan Materials Company stone
crushing plant in Skippers, Virginia. The test was conducted for the National Stone Association to
determine emission factors for various stone crushing process operations. Uncontrolled and
controlled PM-10 and filterable PM emissions from a cone crusher (tertiary crusher) and a Deister
vibrating screen were measured using EPA Method 201A in conjunction with a quasi-stack and a
track-mounted hood system, which were used to capture fugitive emissions from the crusher and
screen, respectively. The crusher produces stone that is 7.6 ¢cm (3 in.) and smaller in size. The
Deister screen consists of three vertically stacked decks. The upper deck has a mesh opening of
2.86 cm square (1.125 in. square) for the first 3.66 meters (m) (12 feet [ft]) and 2.54 cm square
(1.0 in.) for the last 2.44 m (8 ft). The middle deck has a mesh opening of 1.47 cm square
(0.58 in. square), and the lower deck has slot openings of 0.30 cm (0.118 in.) by 2.54 cm (1.0 in.).
Wet suppression was used to control emissions from both processes. Water spray nozzles are located
on the vibrating feeder to the crusher, on the conveyor below the crusher, and on the inlet chute to
the Deister screens. The targeted moisture contents of the raw material (granite} during the
uncontrolled and controlled runs were < 1.5 percent and =1.5 percent, respectively. Average
material moisture contents are shown in Table 1. In addition, sieve analyses were performed on stone
samples taken from a process conveyor. The average silt content of the stone as sampled (wet) was
3.3 percent, and the average silt content of the sample after drying was 4.0 percent. The relatively
small amount of silt particles (<75 um) present in the raw material suggests that the potential for
PM-10 emissions from the material processing operations is low.

Uncontrolled and controlled PM-10 and filterable PM emission factors were developed from the
emission data gathered and the material processing rates that were measured during the test. These
emission factors are shown in Table 1. The PM-10 data are assigned an A rating. The filterable PM
data are assigned a B rating. Although Method 201A is not the reference test method for quantifying
filterable PM emissions, the preseparator and filter catch for the method should provide representative
results for filterable PM. The report provided adequate detail, the test methodology was sound, and
no problems were reported.

D. Reference 4

This test report documents an emission test at Nello L. Teer stone crushing plant in Raleigh,
North Carolina. The test was conducted for EIB as part of an emission test program undertaken to
provide emission data on stone crushing for AP-42 emission factor development. Uncontrolled and
controlled PM-10 and filterable PM emissions from a Model 1560 Omnicone conical-type crusher
(fines crusher) and a TD Seco vibrating screen (fines screen) were measured using EPA Method 201A
in conjunction with a quasi-stack and a track-mounted hood system, which were used to capture
fugitive emissions from the crusher and screen, respectively. The crusher reduces 2.5- to 1.9cm
(1-to 0.75-in.) stone to 0.476 cm (0.188 in.) and smaller. The screen consisted of three decks. The
top and middle decks were 2.22 and 1.43 cm square (0.875 and 0.563 in. square), respectively. The
bottom deck had slots 0.476 by 2.54 ¢m (0.188 by 1 in.). The crusher inlet and outlet were each
enclosed and tested separately. Wet suppression was used to control emissions from both processes.
Water spray nozzles are located at the crusher inlet, midway through the crusher body, at the crusher
outlet, and at the conveyor transfer point to the screen. The targeted moisture contents of the raw
material (granite) during the uncontrolled and controlled runs were < 1.5 percent and = 1.5 percent,
respectively. Average material moisture contents are presented in Table 1. In addition, sieve
analyses were performed on stone samples taken from the conveyor that feeds the screen and the
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conveyor that carries the crusher product. The results of the sieve analyses are not documented in the
test report.

Uncontrolled and controlled PM-10 and filterable PM emission factors were developed from the
emission data and the material processing rates that were measured during the test. These emission
factors are shown in Table 1. The PM-10 data are assigned an A rating. The filterable PM data are
assigned a B rating. Although Method 201A is not the reference test method for quantifying filterable
PM emissions, the preseparator and filter catch for the method should provide representative results
for filterable PM. The report provided adequate detail, the test methodology was sound, and no
problems were reported during the valid test runs.

E. Reference 5

This test report documents an emission test at Wake Stone Corporation stone crushing plant in
Knightdale, North Carolina. The test was conducted for EIB as part of an emission test program
undertaken to provide emission data on stone crushing for AP-42 emission factor development.
Uncontrolled and controlled PM-10 and filterable PM emissions from two separate conveyor transfer
points were measured using EPA Method 201A in conjunction with quasi-stack systems, which were
used to capture fugitive emissions from the two transfer points. Wet suppression was used to control
transfer point emissions. Water spray nozzles are located on the exit conveyor underneath each
transfer point, and at numerous other locations throughout the process. The targeted moisture
contents of the raw material (granite) during the uncontrolled and controlled runs were <1.5 percent
and =1.5 percent, respectively. Average material moisture contents are presented in Table 1. In
addition, sieve analyses were performed on stone samples taken from each of the conveyor lines. The
average silt content of the samples after drying was 1.4 percent for the first transfer point and
2.4 percent for the second transfer point. The relatively small amount of silt particles (<75 um)
present in the raw material suggests that the potential for PM-10 emissions from the material
processing operations is low.

Uncontrolled and controlled PM-10 and filterable PM emission factors were developed from the
emission data and the material processing rates that were measured during the test. These emission
factors are shown in Table 1. The PM-10 data are assigned an A rating. The filterable PM data are
assigned a B rating. Although Method 201A is not the reference test method for quantifying filterable
PM emissions, the preseparator and filter catch for the method should provide representative results
for filterable PM. The report provided adequate detail, the test methodology was sound, and no
problems were reported during the valid test runs.

F. Reference 6

This test report documents an emission test at a Martin Marietta stone crushing plant in
Raleigh, North Carolina. The test was conducted for the National Stone Association as part of an
emission test program undertaken to provide emission data on stone crushing for AP-42 emission
factor development. Uncontrolled and controlled PM-~10 and filterable PM emissions from a
conveyor transfer point were measured using EPA Method 201A and EPA Method 5, respectively, in
conjunction with a quasi-stack system, which was used to capture fugitive emissions from the transfer
point. Wet suppression was used to control transfer point emissions. Water spray nozzles are located
on the exit conveyor underneath the transfer point, and at numerous other locations throughout the
process. The targeted moisture contents of the raw material (granite) during the uncontrolled and
controlled runs were <1.5 percent and = 1.5 percent, respectively. Average material moisture
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contents are presented in Table 1. In addition, sieve analyses were performed on stone samples taken
from the conveyor. The average silt content of the dried stone was 2.2 percent. The relatively small
amount of silt particles (<75 um) present in the raw material suggests that the potential for PM-10
emissions from the material processing operations is low.

Uncontrolled and controlled PM-10 and filterable PM emission factors were developed from the
emission data and the material processing rates that were measured during the test. These emission
factors are shown in Table 1. The PM-10 data and the filterable PM (Method 5) data are assigned an
A rating. The filterable PM data from the Method 201A tests are assigned a B rating. Although
Method 201A is not the reference test method for quantifying filterable PM emissions, the
preseparator and filter catches for the method should provide results that are representative for
filterable PM. In addition, the emission factors developed from the Method 201 A data are similar to
the emission factors developed using the Method 5 data. The report provided adequate detail, the test
methodology was sound, and no problems were reported during the valid test runs.

G. Reference 7

This test report documents an emission test conducted at Vulcan Materials Company stone
crushing plant in Bristol, Tennessee. The test was conducted for EIB as part of an emission test
program undertaken to provide emission data on stone crushing for AP-42 emission factor
development. Uncontrolied and controlled PM-10 and filterable PM emissions from a cone crusher
{tertiary crusher) and a triple-deck vibrating screen were measured using EPA Method 201A in
conjunction with a quasi-stack and a track-mounted hood system, which were used to capture fugitive
emissions from the crusher and screen, respectively. The crusher produces stone 7.6 cm (3 in.) and
smaller in size. The screen consists of three vertically stacked decks. The upper deck has a mesh
opening of 3.175 cm square (1.25 in. square). The middle deck has a mesh opening of
1.59 cm square (0.625 in. square), and the lower deck has a mesh opening of 0.635 c¢m square
(0.25 in. square). Wet suppression was used to control emissions from both processes. Water spray
nozzles are located in the feed hopper to the crusher and on the conveyor below the crusher. The
targeted moisture contents of the raw material (limestone) during the uncontrolled and controlled runs
were < 1.0 percent and = 1.0 percent, respectively. Average material moisture contents are shown in
Table 1. In addition, sieve analyses were performed on stone samples taken from a process
conveyor. The average silt content of the stone was 1.8 percent. The relatively small amount of silt
particles (<75 pm) present in the raw material suggests that the potential for PM-10 emissions from
the material processing operations is low.

Uncontrolled and controlled PM-10 and filterable PM emission factors were developed from the
emission data gathered and the material processing rates that were measured during the test. These
emission factors are shown in Table 1. The PM-10 data are assigned an A rating. The filterable PM
data are assigned a B rating. Although Method 201A is not the reference test method for quantifying
filterable PM emissions, the preseparator and filter catch for the method should provide representative
results for filterable PM. The report provided adequate detail, the test methodology was sound, and
no problems were reported.
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H. Reference 8

This test report documents an emission test conducted at Vulcan Materials Company stone
crushing plant in Marysville, Tennessee. The test was conducted for EIB as part of an emission test
program undertaken to provide emission data on stone crushing for AP-42 emission factor
development. Uncontrolled and controlied PM-10 and filterable PM emissions from a cone crusher
(tertiary crusher) and a triple-deck vibrating screen were measured using EPA Method 201A in
conjunction with a quasi-stack and a track-mounted hood system, which were used to capture fugitive
emissions from the crusher and screen, respectively. The crusher produces stone 7.6 cm (3 in.) and
smaller in size. The screen consists of three vertically stacked decks. The upper deck has a mesh
opening of 3.175 cm square (1.25 in. square). The middle deck has a mesh opening of
1.59 c¢m square (0.625 in. square), and the lower deck has a mesh opening of 0.635 cm square
(0.25 in. square). Wet suppression was used to control emissions from both processes. Water spray
nozzles are located on the vibrating feeder to the crusher. The targeted moisture contents of the raw
material (limestone) during the uncontrolled and controlled runs were < 1.0 percent and
= 1.0 percent, respectively. Average material moisture contents are shown in Table 1. In addition,
sieve analyses were performed on stone samples taken from a process conveyor. The average silt
content of the stone was 3.25 percent. The relatively small amount of silt particles (<75 pm) present
in the raw material suggests that the potential for PM-10 emissions from the material processing
operations is low.

Uncontrolled and controlled PM-10 and filterable PM emission factors were developed from the
emission data gathered and the material processing rates that were measured during the test. These
emission factors are shown in Table 1. The PM-10 data are assigned an A rating. The filterable PM
data are assigned a B rating. Although Method 201A is not the reference test method for quantifying
filterable PM emissions, the preseparator and filter catch for the method should provide representative
results for filterable PM. The report provided adequate detail, the test methodology was sound, and
no problems were reported.

II. RESULTS OF DATA ANALYSIS

Emission factors were developed for conveyor transfer points, screening, tertiary crushing,
fines crushing, and fines screening operations. The only data available on primary and secondary
crushing were of questionable quality and were not consistent with the emission tests included in this
review. Therefore, the revised AP-42 section does not include emission factors for primary and
secondary crushing of stone. However, the emission factors for tertiary stone crushing can be used as
an upper limit to primary and secondary crushing.

Emissions generally were considered uncontrolled if the raw material moisture content was iess
than 1.5 percent and controlled if the raw material moisture content was greater than or equal to 1.5
percent. The material moisture contents in the Reference 5 and Reference 8 emission tests did not
reach the targeted 1.5 percent for the controlled runs. However, data from these tests are consistent
with data from other controlled tests and are treated as controlled. Table 2 presents the PM-10
emission factors and Table 4 presents the filterable PM emission factors developed using the data
from References 1 through 8. All of the emission factors were assigned a D rating because data from
relatively few plants (compared with the total number of domestic stone crushing facilities) were used
to develop the emission factors.
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In addition to the emission factors described above, the revised AP-42 section includes emission

factors for wet drilling, and truck unloading and loading that were retained from the previous version
of AP-42 Section 8.19.2. Although the quality of the data upon which these emission factors was
based is questionable, no other data on those sources were located during this review.
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DRAFT AP-42 SECTION 8.19.2

8.19.2 CRUSHED STONE PROCESSING

8.19.2.1 Process Descriptionl’2

Major rock types processed by the rock and crushed stone industry include limestone, granite,
dolomite, traprock, sandstone, quartz, and quartzite. Minor types include calcareous marl, marble,
shell, and slate. Industry classifications vary considerably and, in many cases, do not reflect actual
geological definitions.

Rock and crushed stone products generally are loosened by drilling and blasting, then are
loaded by power shovel or front-end loader into large haul trucks that transport the material to the
processing operations. Techniques used for extraction vary with the nature and location of the
deposit. Processing operations may include crushing, screening, size classification, material handling,
and storage operations. All of these processes can be significant sources of PM and PM-10 emissions
if uncontrolled.

Quarried stone normally is delivered to the processing plant by truck and is dumped into a
hoppered feeder, usually a vibrating grizzly type, or onto screens, as illustrated in Figure 8.19.2-1.
The feeder or screens separate large boulders from finer rocks that do not require primary crushing,
thus reducing the load to the primary crusher. Jaw, or gyratory, crushers are usually used for initial
reduction. The crusher product, normally 7.5 to 30 centimeters (3 to 12 inches) in diameter, and the
grizzly throughs (undersize material) are discharged onto a belt conveyor and usually are conveyed to
a surge pile for temporary storage.

The stone from the surge pile is conveyed to a vibrating inclined screen called the scalping
screen. This unit separates oversized rock from the smaller stone. The undersize material from the
scalping screen is considered to be a product stream and is transported to a storage pile and sold as
base material. The stone that is too large to pass through the top deck of the scalping screen is
processed in the secondary crusher. Cone crushers are commonly used for secondary crushing,
although impact crushers are sometimes used. The material (throughs) from the second level of the
screen bypasses the secondary crusher because it is sufficiently small for the last crushing step. The
output from the secondary crusher and the throughs from the secondary screen are transported by
conveyor to the tertiary circuit, which includes a sizing screen and a tertiary crusher.

Tertiary crushing is usually performed using cone crushers or hammermills. Oversize
material from the top deck of the sizing screen is fed to the tertiary crusher. The tertiary crusher
output is returned to the sizing screen. Various product streams with different size gradations are
separated in the screening operation. The products are conveyed or trucked directly to finished
product bins or to open area stockpiles.

Some stone crushing plants produce manufactured sand. This is a small-sized rock product
with a maximum size of 0.50 centimeters (3/16th inch). Crushed stone from the tertiary sizing screen
is sized in a vibrating inclined screen (fines screen) with relatively small mesh sizes. Oversized
material is processed in a cone crusher or a hammermill (fines crusher) adjusted to produce small
diameter material. The output is then returned to the fines screen for resizing.

Crushed Stone Processing 8.19.2-1



Figure 8.19.2-1. Typical stone processing plant.2
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In certain cases, stone washing is required to meet particular end product specifications or
demands, as with concrete aggregate processing. Crushed and broken stone normally is not milled
but is screened and shipped to the consumer after secondary or tertiary crushing.

8.19.2.2 Emissions And Controis!*47:

Emissions of PM and PM-10 occur from a number of operations in stone quarrying and
processing. A substantial portion of these emissions consists of heavy particles that may settie out
within the plant. As in other operations, crushed stone emission sources may be categorized as either
process sources or fugitive dust sources. Process sources include those for which emissions are
amenable to capture and subsequent control. Fugitive dust sources generally involve the
reentrainment of settled dust by wind or machine movement. Factors affecting emissions from either
source category include the stone size distribution and surface moisture content of the stone
processed; the process throughput rate; the type of equipment and operating practices used; and
topographical and climatic factors.

Of geographic and seasonal factors, the primary variables affecting uncontrolled PM
emissions are wind and material moisture content. Wind parameters vary with geographical location,
season, and weather. It can be expected that the level of emissions from unenclosed sources
(principally fugitive dust sources) will be greater during periods of high winds. The material
moisture content also varies with geographic location, season, and weather. Therefore, the levels of
uncontrolled emissions from both process emission sources and fugitive dust sources generally will be
greater in arid regions of the country than in temperate ones, and greater during the summer months
because of a higher evaporation rate.

The moisture content of the material processed can have a substantial effect on emissions.
This effect is evident throughout the processing operations. Surface wetness causes fine particles to
agglomerate on, or to adhere to, the faces of larger stones, with a resulting dust suppression effect.
However, as new fine particles are created by crushing and attrition, and as the moisture content is
reduced by evaporation, this suppressive effect diminishes and may disappear. Plants that use wet
suppression systems (spray nozzles) to maintain relatively high material moisture contents can
effectively control PM emissions throughout the process. Depending on the geographic and climatic
conditions, the moisture content of mined rock may range from nearly zero to several percent.
Because moisture content is usually expressed on a basis of overall weight percent, the actual
moisture amount per unit area will vary with the size of the rock being handled. On a constant
mass-fraction basis, the per-unit area moisture content varies inversely with the diameter of the rock.
Therefore, the suppressive effect of the moisture depends on both the absclute mass water content and
the size of the rock product. Typically, wet material contains 1.5 to 4 percent water or more,

A variety of material, equipment, and operating factors can influence emissions from
crushing. These factors include (1) stone type, (2) feed size and distribution, (3) moisture content,
(4) throughput rate, (5) crusher type, (6) size reduction ratio, and (7) fines content. Insufficient data
are available to present a matrix of rock crushing emission factors detailing the above classifications
and variables. Available data indicate that PM-10 emissions from limestone and granite processing
operations are similar. Therefore, the emission factors developed from the emission data gathered at
limestone and granite processing facilities are considered to be representative of typical crushed stone
processing operations. Emission factors for filterable PM and PM-10 emissions from crushed stone
processing operations are presented in Table 8.19-1.
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Table 8.19.2-1.(METRIC UNITS)
EMISSION FACTORS FOR CRUSHED STONE PROCESSING OPERATIONS?

Emission Factors in kg/Mg of Material Throughput
Ratings (A-E) Follow Each Emission Factor

Source® (SCC) Filterable PM PM-10

Screening (3-05-020-02,-03) 0.069°¢ D 0.00764 D
Screening with wet suppression (3-05-020-02,-03) 0.0031° D  0.000429 D
Primary crushing (3-05-020-01) e E e E
Secondary crushing (3-05-020-02) e E e E
Tertiary crushing (3-05-020-03) 0.018° D 0.0012f D
Primary crushing with wet suppression (3-05-020-01) e E e E
Secondary crushing with wet suppression (3-05-020-02) e E e E
Tertiary crushing with wet suppression (3-05-020-03) 0.00079° D 0.00029f D
Fines crushing® (3-05-020-05) 0.36 D 0.0075 D
Fines crushing with wet suppression® (3-05-020-05) 0.067 D 0.0010 D
Fines screening® (3-05-020- ) 0.15 D  0.036 D
Fines screening with wet suppression® (3-05-020- ) 0.0018 D 0.0011 D
Conveyor transfer point® (3-05-020-06) 0.018 D 0.00072 D
Conveyor transfer point with wet suppression® (3-05-020-06) 59x10° D 24x10° D
Wet drilling: unfragmented stone! (3-05-020-10) ND 4.0x10°3 E
Truck loading: fragmented stone (3-05-020-31) ND 8.0x10°° E
Truck loading--conveyor: crushed stonel (3-05-020-32) ND 5.0x10° E

ND = No data available

3Emission factors represent uncontrolled emissions unless noted.

bSources controlled with wet suppression maintain a material moisture content > 1.5 percent.
Sources that process material with a moisture content of < 1.5 percent are considered to be

uncontrolled.
°References 11, 15, and 16.
dReferences 9, 11, 15 and 16.

®No data available, but emission factors for tertiary crushing can be used as an upper limit for

primary and secondary crushing.
fReferences 10, 11, 15 and 16.
EReference 12.

hReferences 13 and 14.
iReference 3.
iReference 4.
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Table 8.19.2-1.(ENGLISH UNITS)
EMISSION FACTORS FOR CRUSHED STONE PROCESSING OPERATIONS?

Emission Factors in Ib/ton of Material Throughput
Ratings (A-E) Follow Each Emission Factor

Source? (SCO) Filterable PM PM-10

Screening (3-05-020-02,-03) 0.14° D  0.015¢ D
Screening with wet suppression (3-05-020-02,-03) 0.0062° D 000084 D
Primary crushing (3-05-020-01) e E e E
Secondary crushing (3-05-020-02) e E [ E
Tertiary crushing (3-05-020-03) 0.036° D 0.0024f D
Primary crushing with wet suppression (3-05-020-01) e E e E
Secondary crushing with wet suppression (3-05-020-02) e E e E
Tertiary crushing with wet suppression (3-05-020-03) 000166 D  0.00059f D
Fines crushing® (3-05-020-05) 0.72 D 0015 D
Fines crushing with wet suppression® (3-05-020-05) 0.13 D 0.0020 D
Fines screening® (3-05-020- ) 0.30 D 0071 D
Fines screening with wet suppression® (3-05-020- ) 0.0036 D 0.0021 D
Conveyor transfer point" (3-05-020-06) 0.035 D 0.0014 D
Conveyor transfer point with wet suppression? (3-05-020-06) 0.00012 D 4.8x107 D
Wet drilling: unfragmented stone' (3-05-020-10) ND 8.0x10° E
Truck unloading: fragmented stone' (3-05-020-31) ND 1.6x107 E
Truck loading--conveyor: crushed stone’ (3-05-020-32) ND 0.0010 E

ND = No data available

2Emission factors represent uncontrolled emissions unless noted.
bSources controlled with wet suppression maintain a material moisture content = 1.5 percent.
Sources that process material with a moisture content of <{1.5 percent are considered to be

uncontrolled.
“References 11, 15 and 16.
dReferences 9, 11, 15 and 16.

®No data available, but emission factors for tertiary crushing can be used as an upper limit for

primary and secondary crushing.
fReferences 10, 11, 15 and 16.
EReference 12.

hReferences 13 and 14.
'Reference 3.

JReference 4.
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Emission factor estimates for stone quarry blasting operations are not presented here because
of the sparsity and unreliability of available test data. While a procedure for estimating blasting
emissions is presented in Section 8.24, Western Surface Coal Mines, that procedure should not be
applied to stone quarries because of dissimilarities in blasting techniques, material blasted, and size of
blast areas. Milling of fines is not included in this section as this operation is normally associated
with nonconstruction aggregate end uses and will be covered elsewhere when information is adequate.
Emission factors for fugitive dust sources, including paved and unpaved roads, materials handling and
transfer, and wind erosion of storage piles, can be determined using the predictive emission factor
equations presented in AP-42 Section 11.2.
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[. INTRODUCTION

This memorandum presents the background information that was used to develop the revised
AP-42 Section 8.19.2 on crushed stone processing. Emission data from eight emission tests
conducted at stone (granite and limestone) processing plants were used to develop emission factors for
various crushing, screening, and conveying operations. Descriptions of these test reports are
provided in Section II of this memorandum. In addition, the references from the previous version of
AP-42 Section 8.19.2 were reviewed. Tables 1 and 2 present PM-10 emission data and the new
PM-10 emission factors developed for inclusion in the revised AP-42 section. Tables 3 and 4 present
filterable PM emission data and the new filterable PM emission factors developed for inclusion in the

revised AP-42 section. The AP-42 section narrative also was revised to include current terminology
and industry practiceg}a complete revision of the AP-42 section will thﬁ
ongoing test program for the stone crushing source category is completed.) The draft-AP-42 section is b

provided as the attachment, fiaal

II. DESCRIPTION OF REFERENCES

A. Reference |

This test report documents an emission test conducted at a Martin Marietta stone crushing plant
in Raleigh, North Carolina. The test was conducted for the Emission Inventory Branch (EIB) of the
U. S. Environmental Protection Agency (EPA) as part of an emission test program undertaken to
provide emission data on stone crushing for AP-42 emission factor development. Uncontrolled and
controlled particulate matter less than 10 micrometers (xm) in diameter (PM-10) emissions from a
Deister vibrating screen were measured using EPA Method 201A in conjunction with a track-mounted
hood system that was used to capture fugitive emissions from the screen. The Deister screen consists




TABLE L

Data Rating: A

SUMMARY OF EMISSION DATA FOR PM-10 EMISSIONS FROM CRUSHED
STONE PROCESSING TEST REPORTS?*

_—

*Average | No. Average
material of Emission emission
moisture | test factor range, factor, Ref
Source (material) content® | runs kg/Mg (Ib/ton) kg/Mg (b/ton) | No.
Screening (granite) 0.48% 3 0.0010-0.0075 0.0035 1
(0.0020-0.015) (0.0070)
Screening (granite) 1.57% 3 0.00028-0.00037 0.00031 i
(0.00056-0.00073) (0.00061)
Tertiary crushing 0.44% 3 0.00075-0.0010 0.00090 2
(granite) (0.0015-0.0020) (0.0018)
Tertiary crushing 1.77% 3 0.00017-0.00055 0.00042 2
" (granite) ' (0.00034-0.0011) (0.00083)
Tertiary crushing 0.70% 3 0.0011-0.0031 0.0020 3
(granite) (0.0021-0.0062) (0.0040)
Tertiary crushing 1.78% 3 0.000075-0.00019 0.00013 3
" (granite) (0.00015-0.00037) (0.00026)
- i _ ] I i
Screening (granite) 0.70% 3 0.012-0.015 0.014 3
(0.024-0.030) 0.027)
Screening (granite) 1.78% 3 0.00049-0.00055 0.00050 3
(0.00097-0.0011) (0.0010)
Fines crushing (granite) | 0.97% 3 0.0017-0.013 0.0075 4
(0.0034-0.026) (0.015)
Fines crushing (granite) 1.92% 3 0.00055-0.0013 0.0010 4
(0.0011-0.0026) . (0.0020) |
Fines screening (granite) | < 1.5% 3 0.021-0.050 0.036 4
(0.042-0.10) (0.071)
Fines screening (granite) | 1.68% 3 0.00060-0.0015 0.0011 4
(0.0012-0.0030) (0.0021)
Conveyor transfer point | 0.27% 3 0.00010-0.00021 0.00014 5
(granite) : (0.00020-0.00042) (0.00028)
Conveyor transfer point | 0.66% 3 3.1x10°5-5.9x10"% 4.6x107 5
(granite) (6.1x10°5-1.2x10%) (9.2x10°%)
Conveyor transfer point { 0.33% 3 0.00037-0.00081 0.00053 5
I (granite) (0.00074-0.0016) (0.0011)




Table 1. (continued)

— ——e e e e e
Average | No. Average
material of Emission emission
“moisture | test factor range, factor, Ref
Source (material) content® | runs kg/Mg (1b/ton) kg/Mg (Ib/ton) | No.

Conveyor transfer point | 1.11% 3 9.0x10°5-2.6x10"% 1.5x10°3 5
(granite) (1.8x10%-5.1x10°5) (3.0x10°5)

Conveyor transfer point | 029% 3 0.0013-0.0016 0.0015 6
(granite) (0.0025-0.0033) (0.0029)

Conveyor transfer point-| 2.62% 3 9.4x10°-1,3x10°3 1.1x10°% 6
(granite) ) (1.9x10%-2.5x10%) (2.2x10%)

Tertiary crushing -~| 0.88% 3 0.00092-0.0020 0.0015 7
(limestone) ’ (0.0018-0.0041) (0.0029)

Tertiary crushing 207% |- 3 0.00033-0.00083 0.00053 7
(limestone) (0.00066-0.0017) (0.0011)

Screening (limestone) | 0.88% | 3 0.0033-0.017 0.0092 7

. (0.0067-0.033) (0.018)

Screening (limestone) 2.07% 3 0.00032-0.0011 0.00061 7
(0.00064-0.0023) (0.0012)

Tertiary crushing 0.67% 3 0.00039-0.0065 0.0052 8
(limestone) (0.00079-0.0013) (0.0010)

Tertiary crushing 1.44% 3 0.000053-0.000095 0.000074 8
(limestone) (0.00011-0.00019) {0.00015)

Screening (limestone) 0.67% 3 0.0033-0.0036 0.0035 8
(0.0067-0.0073) (0.0069)

Screening (limestone) 1.44% 3 0.00024-0.00030 0.00027 8
“ (0.00049-0.00059) (0.00055)

*Emission factors in units of material throughput (process) unless noted.
"Moisture content < 1.5% indicates uncontrolled and > 1.5% indicates controlled emissions.
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TABLE 2. SUMMARY OF PM-10 EMISSION FACTORS*

(Factors represent uncontrolled emissions unless noted)

i ; No. of Average emission Emission 1
Process (SCC) tests factor, kg/Mg (lb/ton) | factor rating Ref, Nos.

Screening 4 0.0076 (0.015) S;D’ 1,3,7,8
(3-05-020-02,-03)
Screening with wet 4 0.00042 (0.00084) w 1,3,7,8
suppression
(3-05-020-02,-03)
Tertiary crushing 4 0.0012 (0.0024) C ,? 2,3,7,8
(3-05-020-03)
Teﬁiuy crushing with 4 0.00029 (0.00059) Cg 2,3,7, 8
wet suppression
(3-05-020-03)
Fines crushing 1 0.0075 (0.015) £ g 4
(3-05-020-05)
Fines crushing with wet I 0.0010 (0.0020) E’P' 4
suppression

(3-05-020-05)
Fines screening I 0.036 (0.071) E _g 4
(3-05-020- )
Fines screening with wet 1 0.0011 (0.0021) E Z 4
suppression
(3-05-020- ) .

)]

Conveyor transfer point 2 \ 0.00072 (0.0014) D 5,6 ||
(3-05-020-06)
Conveyor transfer point 2 2.4x10°% (4.8x10°5) D 56
with wet suppression
(3-05-020-06)

*Emission factors in units of material\throughput (process) unless noted.

1
a
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TABLE 3. SUMMARY OF EMISSION DATA FOR FILTERABLE PM EMISSIONS FROM

CRUSHED STONE PROCESSING TEST REPORTS*

Data Rating: B (unless otherwise noted)

ol
~Average | No. Average
material of Emission emission
moisture | test factor range, factor, Ref
Source (material) content® | runs kg/Mg (ib/ton) kg/Mg (Ib/ton) | No.
Tertiary crushing 0.70% 3 0.021-0.045 0.037 3
(granite) (0.043-0.091) (0.074)
Tertiary crushing 1.78% 3 0.00016-0.00071 0.00044 3
(granite) (0.00032-0.0014) (0.00087)
Screening (granite) 0.70% 3 | 0.062-0.16 (0.12-0.31) | 0.097 (0.19) 3
Screening (granite) 1.78% 3 0.00096-0.0018 0.0015 3
(0.0019-0.0035) (0.0029)
| Fines crushing (granite) | 0.97% | 3 0.13-0.58 (0.26-1.2) 036072 | 4 '
|| Fines crushing (granite) | 1.92% 3 | 0.0650.11 (0.13-0.23) | 0.067 (0.13) 4 |
u Fines screening (granite) [ < 1.5% 3 0.11-0.18 (0.22-0.37) 0.15 (0.30) 4
|| Fines screening (granite) | 1.68% 3 0.00096-0.0027 0.0018 4
(0.0019-0.0054) (0.0036)
Conveyor transfer point | 0.27% 3 0.0012-0.0023 0.0015 5
(granite) (0.0023-0.0046) (0.0031)

Conveyor transfer point | 0.66% 3 9.3x105-0.00019 0.00014 5
(granite) (0.00019-0.00037) (0.00028)
Conveyor transfer point | 0.33% 3 0.0054-0.0087 0.0078 5

(granite) (0.011-0.017) (0.014)

Conveyor transfer point | 1.11% 3 2.3x105-6.5x10°° 3.8x10°° 5
(granite) (4.6x10°5-1.3x10%) (7.6x10°%)
Conveyor transfer point | 0.29% 3 0.033-0.036 0.034 6
(granite) (0.066-0.071) (0.069)

Conveyor transfer point | 2.62% 3 1.3x103-2.5x10°5 1.9x105 6
(granite) (2.6x10%-5.0x10°%) (3.8x10°%)
Conveyor transfer point® | 0.29% 3 0.014-0.035 0.028 6
(granite) (0.029-0.069) (0.055)

Conveyor transfer point® | 2.62% 3 1.1x10%-8.1x10°5 4.0x103 6
i (granite) (2.3x10°5-1,6x107%) (8.0x10°%)

CAaK
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st
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Table 3. (continued)
e ———
Average | No. Average
material of Emission emission
‘ ‘moisture | test factor range, factor, Ref
Source (material) content® | runs kg/Mg (ib/ton) kg/Mg (b/ton) | No.
Tertiary crushing 0.88% 3 0.0032-0.012 0.0073 7
(limestone) (0.0064-0.023) (0.015)
Tertiary crushing 2.07% 3 0.00067-0.0022 0.0013 7
(limestone) (0.0013-0.0043) (0.0025)
Screening (limestone) 0.88% 3 | 0.016-0.10 (0.032-0.21) | 0.073 (0.15) 7
Screening (limestone) 2.07% 3 0.0020-0.014 0.0062 7
(0.0040-0.029) (0.012)
Tertiary crushing 0.67% 3 0.00064-0.014 0.0096 8 1
(limestone) : (0.0013-0.027) (0.019)
Tertiary crushing 1.44% 3 0.00042-0.00074 0.00064 8
(limestone) (0.00083-0.0015) (0.0013)
Screening (limestone) 0.67% 3 0.012-0.052 0.037 8
(0.025-0.10) (0.074)
SCTECHiig GLGSIOET) Lt 3 - 0.0016-0.00z1 0.00i% 8
(0.0031-0.0043) (0.0037)
Conveyor transfer ° 3 1.0x105-2.0x10°5 1.5x10°° 9
pointd (limestone) (2.0x10-4.0x10°%) (3.0x109)
Primary crushingd © 3 0.00010-0.00065 0.00035 9
| (limestone) ' (0.00020-0.0013) (0.00070)
Screening? (limestone) © 3 1.0x1073-0.001 0.00037 9
(2.0x10°%-0.002) (0.00074)
Screeningf © 9 | 0.013-0.16 (0.0250.33) | 0.083 (0.17) 10
Screeningf 1.5% 9 0.0011-0.011 0.0038 10
(0.0021-0.023) (0.0076)
Screeningf 1.5% 9 0.00070-0.021 0.0082 10
(0.0014-0.042) (0.016)

*Emission factors in units of material throughput (process) unless noted.
Moisture content < 1.5% indicates uncontrolled and >1.5% indicates controlled emissions.

°Data are A-rated.
9Data are C-rated.

“Material moisture content is assumed to be low because wet suppression was not used.
fData include emissions from three different types of screens.
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TABLE 4. SUMMARY OF FILTERABLE PM EMISSION FACTORS*

(Factors represent uncontrolled emissions unless noted)

i No. of Average emission Emission Ref.
Process (SCC) tests factor, kg/Mg (Ib/ton) | factor rating Nos.
| Screening 4 0.073 (0.15) E~D 3,7,
(3-05-020-02,-03) 8, 10
Screening with wet suppression 5 0.0042 (0.0084) ED 3,7,
L (3-05-020-02,03) 8, 10
Tertiary crushing 3 0.018 (0.036) EP 3,7, 8
(3-05-020-03)
Tertiary crushing with wet 3 0.00079 (0.0016) ED 3,7, 8
suppression
| (3-05-020-03)
Fines crushing 1 0.36 (0.72) £xr 4
(3-05-020-05)
Fines crushing with wet suppression 1 0.067 (0.13) EP 4
(3-05-020-05)
Fines screening 1 0.15 (0.30) EP 4
(3-05-020- )
Fines screening with wet suppression 1 0.0018 (0.0036) EP 4
(3-05-020- )
Conveyor transfer point 2 0.018 (0.035) ED 5,6
(3-05-020-06)
Conveyor transfer point with wet 2 0.000059 {0.00012) E {Ef 5,6
suppression
(3-05-020-06)
Primary crushing 1 0.00035 (0.00070) E 9

(3-05-020-01)

#Emission factors in units of material throughput (process) unless noted.




of three vertically stacked decks. The upper deck has a mesh opening of 2.86 centimeters (cm)
square (1.125 inches [in.] square) for the first 3.66 meters (m) (12 feet [ft]) and 2.54 cm square

(1 in. square) for the last 2.44 m (8 ft.). The middle deck has a mesh opening of 1.47 cm square
(0.58 in. square), and the lower deck has slot openings of 0.30 ¢m (0.118 in.) by 2.54 cm (1 in.).
Ambient levels of PM-10 were quantified using HiVol samplers, and the ambient concentrations were
subtracted from the Method 201A concentrations to determine the actual emissions from the screen.
Wet suppression was used to control emissions from the screen. Water spray nozzles are located on
the conveyor underneath the tertiary crusher, at one conveyor transfer point, at the top of the stream
conveyor above the Deister screen, and on the inlet chute to the Deister screen. The targeted
moisture contents of the raw material (granite) during the uncontrotled and controlled runs were

< 1.5 percent and > 1.5 percent, respectively. Average material moisture contents are shown in
Table 1. In addition, sieve analyses were performed on stone samples taken from the conveyor that
feeds the screen. Silt content of the stone as sampled {(wet) was negligible, and the average silt
content of the sample after drying was 3.35 percent. The relatively small amount of silt particles
(<75 pm) present in the raw material suggests that the potential for PM-10 emissions from the
material processing operations is low.

Uncontrolled and controlled PM-10 emission factors were developed from the emission data
and the material processing rates that were measured during the testing. These emission factors are
shown in Table 1. The emission factors presented differ slightly from the emission factors reported
in the test report because average production rates were used in the test report, whereas actual
run-by-run production rates were used in the data analyses presented in this memorandum. The data
are assigned an A rating. The report provided adequate detail, the test methodology was sound, and
no problems were reported.

B. Keference Z

This test report documents an emission test conducted at a Martin Marietta stone crushing piant
in Garner, North Carolina. The test was conducted for EIB as part of an emission test program
undertaken to provide emission data on stone crushing for AP-42 emission factor development.
Uncontrolled and controlled PM-10 emissions from a Model 1560 Omnicone conical-type tertiary
crusher were measured using EPA Method 201A in conjunction with a quasi-stack system, which was
used to capture fugitive emissions from the crusher. The crusher reduces 8.9- to 10.2-cm (3.5- to
4-in.) stone to 2.5 cm (1 in.) and smaller. The crusher inlet and outlet each were enclosed and tested
separately. Wet suppression was used to control emissions from the crusher. Water spray nozzles
are located on the conveyor underneath the tertiary crusher, at one conveyor transfer point, and at the
entrance to the surge bin and vibrating feeder. The targeted moisture contents of the raw material
(granite) during the uncontrolled and controlled runs were < 1.5 percent and = 1.5 percent,
respectively. Average material moisture contents are presented in Table 1. In addition, sieve
analyses were performed on stone samples taken from the conveyor that feeds the surge bin prior to
the crusher. The results of the sieve analyses are not documented in the test report.

Uncontrolled and controlled PM-10 emission factors were developed from the emission data
and the material processing rates that were measured during the test. These emission factors are
shown in Table 1. The data are assigned an A rating. The report provided adequate detail, the test
methodology was sound, and no problems were reported.




C. Reference 3

This test report documents an emission test conducted at Vulcan Materials Company stone
crushing plant in Skippers, Virginia. The test was conducted for the National Stone Association to
determine emission factors for various stone crushing process operations. Uncontrolled and
controlled PM-10 and filterable PM emissions from a cone crusher (tertiary crusher) and a Deister
vibrating screen were measured using EPA Method 201A in conjunction with a quasi-stack and a
track-mounted hood system, which were used to capture fugitive emissions from the crusher and
screen, respectively. The crusher produces stone that is 7.6 cm (3 in.) and smaller in size. The
Deister screen consists of three vertically stacked decks. The upper deck has a mesh opening of
2.86 cm square (1.125 in. square) for the first 3.66 meters (m) (12 feet [ft]) and 2.54 cm square
(1.0 in.) for the last 2.44 m (8 ft). The middle deck has a mesh opening of 1.47 cm square
(0.58 in. square), and the lower deck has slot openings of 0.30 cm (0.118 in.) by 2.54 cm (1.0 in.).
Wet suppression was used to control emissions from both processes. Water spray nozzles are located
on the vibrating feeder to the crusher, on the conveyor below the crusher, and on the inlet chute to
the Deister screens. The targeted moisture contents of the raw material (granite) during the
uncontrolled and controlled runs were < 1.5 percent and = 1.5 percent, respectively. Average
material moisture contents are shown in Table 1. In addition, sieve analyses were performed on stone
samples taken from a process conveyor. The average siit content of the stone as sampled (wet) was
3.3 percent, and the average silt content of the sample after drying was 4.0 percent. The relatively
small amount of silt particles (<75 um) present in the raw material suggests that the potential for
PM-10 emissions from the material processing operations is low.

Uncontrolled and controlled PM-10 and filterable PM emission factors were developed from the
emission data gathered and the material processing rates that were measured during the test. These
emission factors are shown in Table 1. The PM-10 data are assigned an A rating. The filterable PM
data are assigned a B rating, Although Method 201A is not the reference test method for quantifying
filterable PM emissions, the preseparator and filter catch for the method should provide representative
results for filterable PM. The report provided adequate detail, the test methodology was sound, and
no problems were reported.

D. Reference 4

This test report documents an emission test at Nello L. Teer stone crushing plant in Raleigh,
North Carolina. The test was conducted for EIB as part of an emission test program undertaken to
provide emission data on stone crushing for AP-42 emission factor development. Uncontrolled and
controlied PM-10 and filterable PM emissions from a Model 1560 Omnicone conical-type crusher
(fines crusher) and a TD Seco vibrating screen (fines screen) were measured using EPA Method 201A
in conjunction with a quasi-stack and a track-mounted hood system, which were used to capture
fugitive emissions from the crusher and screen, respectively. The crusher reduces 2.5- to 1.9-cm
(1-to 0.75-in.) stone to 0.476 cm (0.188 in.) and smaller. The screen consisted of three decks. The
top and middle decks were 2.22 and 1.43 cm square (0.875 and 0.563 in. square), respectively. The
bottom deck had slots 0.476 by 2.54 ¢cm (0.188 by 1 in.). The crusher inlet and outlet were each
enclosed and tested separately. Wet suppression was used to control emissions from both processes.
Water spray nozzles are located at the crusher inlet, midway through the crusher body, at the crusher
outlet, and at the conveyor transfer point to the screen. The targeted moisture contents of the raw
material (granite) during the uncontrolled and controlled runs were < 1.5 percent and =1.5 percent,
respectively. Average material moisture contents are presented in Table 1. In addition, sieve
analyses were performed on stone samples taken from the conveyor that feeds the screen and the
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conveyor that carries the crusher product. The results of the sieve analyses are not documented in the
test report.

Uncontrolled and controlled PM-10 and filterable PM emission factors were developed from the
emission data and the material processing rates that were measured during the test. These emission
factors are shown in Table 1. The PM-10 data are assigned an A rating. The filterable PM data are
assigned a B rating. Although Method 201A is not the reference test method for quantifying filterable
PM emissions, the preseparator and filter catch for the method should provide representative results
for filterable PM. The report provided adequate detail, the test methodology was sound, and no
problems were reported during the valid test runs.

E. Reference 5

This test report docurnents an emission test at Wake Stone Corporation stone crushing plant in
Knightdale, North Carolina. The test was conducted for EIB as part of an emission test program
undertaken to provide emission data on stone crushing for AP-42 emission factor development.
Uncontrolled and controlled PM-10 and filterable PM emissions from two separate conveyor transfer
points were measured using EPA Method 201A in conjunction with quasi-stack systems, which were
used to capture fugitive emissions from the two transfer points. Wet suppression was used to control
transfer point emissions. Water spray nozzles are located on the exit conveyor underneath each
transfer point, and at numerous other locations throughout the process. The targeted moisture
contents of the raw material (granite) during the uncontrolled and controlled runs were <1.5 percent
and = 1.5 percent, respectively. Average material moisture contents are presented in Table 1. In
addition, sieve analyses were performed on stone samples taken from each of the conveyor lines. The
average silt content of the samples after drying was 1.4 percent for the first transfer point and
2.4 percent for the second transfer point. The relatively small amount of silt particles (<75 um)
present in the raw material suggests that the potential for PM-10 emissions from the material
processing operations is low.

Uncontrolled and controlled PM-10 and filterable PM emission factors were developed from the
emission data and the material processing rates that were measured during the test. These emission
factors are shown in Table 1. The PM-10 data are assigned an A rating. The filterable PM data are
assigned a B rating. Although Method 201A is not the reference test method for quantifying filterable
PM emissions, the preseparator and filter catch for the method should provide representative results
for filterable PM. The report provided adequate detail, the test methodology was sound, and no
problems were reported during the valid test runs.

F. Reference 6

This test report documents an emission test at a Martin Marietta stone crushing plant in
Raleigh, North Carolina. The test was conducted for the National Stone Association as part of an
emission test program undertaken to provide emission data on stone crushing for AP-42 emission
factor development. Uncontrolled and controlled PM-10 and filterable PM emissions from a
conveyor transfer point were measured using EPA Method 201 A and EPA Method 5, respectively, in
conjunction with a quasi-stack system, which was used to capture fugitive emissions from the transfer
point, Wet suppression was used to control transfer point emissions. Water spray nozzles are located
on the exit conveyor underneath the transfer point, and at numerous other locations throughout the
process. The targeted moisture contents of the raw material (granite) during the uncontrolled and
controlled runs were < 1.5 percent and =1.5 percent, respectively. Average material moisture
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contents are presented in Table 1. In addition, sieve analyses were performed on stone samples taken
from the conveyor. The average silt content of the dried stone was 2.2 percent. The relatively small
amount of silt particles (<75 um) present in the raw material suggests that the potential for PM-10
emissions from the material processing operations is low.

Uncontrolled and controlled PM-10 and filterable PM emission factors were developed from the
emission data and the material processing rates that were measured during the test. These emission
factors are shown in Table 1. The PM-10Q data and the filterable PM (Method 5) data are assigned an
A rating. The filterable PM data from the Method 201A tests are assigned a B rating. Although
Method 201A is not the reference test method for quantifying filterable PM emissions, the
preseparator and filter catches for the method should provide results that are representative for
filterable PM. In addition, the emission factors developed from the Method 201 A data are similar to
the emission factors developed using the Method 5 data. The report provided adequate detail, the test
methodology was sound, and no problems were reported during the valid test runs.

G. Reference 7

This test report documents an emission test conducted at Vulcan Materials Company stone
crushing plant in Bristol, Tennessee. The test was conducted for EIB as part of an emission test
program undertaken to provide emission data on stone crushing for AP-42 emission factor
development. Uncontrolled and controlled PM-10 and filterable PM emissions from a cone crusher
(tertiary crusher) and a triple-deck vibrating screen were measured using EPA Method 201A in
conjunction with a quasi-stack and a track-mounted hood system, which were used to capture fugitive
emissions from the crusher and screen, respectively. The crusher produces stone 7.6 cm (3 in.) and
smaller in size. The screen consists of three vertically stacked decks. The upper deck has a mesh
opening of 3.175 cm square (1.25 in. square). The middle deck has a mesh opening of
1.59 cm square (0.625 in. square), and the lower deck has a mesh opening of 0.635 cm square
(0.25 in. square). Wet suppression was used to control emissions from both processes. Water spray
nozzles are located in the feed hopper to the crusher and on the conveyor below the crusher. The
targeted moisture contents of the raw material (limestone) during the uncontrolied and controlled runs
were < 1.0 percent and >1.0 percent, respectively. Average material moisture contents are shown in
Table 1. In addition, sieve analyses were performed on stone samples taken from a process
conveyor. The average silt content of the stone was 1.8 percent. The relatively small amount of silt
particles (<75 um) present in the raw material suggests that the potential for PM-10 emissions from
the material processing operations is low.

Uncontrolled and controlied PM-10 and filterable PM emission factors were developed from the
emission data gathered and the material processing rates that were measured during the test. These
emission factors are shown in Table 1. The PM-10 data are assigned an A rating. The filterable PM
data are assigned a B rating. Although Method 201A is not the reference test method for quantifying
filterable PM emissions, the preseparator and filter catch for the method should provide representative
results for filterable PM. The report provided adequate detail, the test methodology was sound, and
no probiems were reported.

H. Reference 8

This test report documents an emission test conducted at Vulcan Materials Company stone
crushing plant in Marysville, Tennessee. The test was conducted for EIB as part of an emission test
program undertaken to provide emission data on stone crushing for AP-42 emission factor
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development. Uncontrolled and controiled PM-10 and filterable PM emissions from a cone crusher
(tertiary crusher) and a triple-deck vibrating screen were measured using EPA Method 201A in
conjunction with a quasi-stack and a track-mounted hood system, which were used to capture fugitive
emissions from the crusher and screen, respectively. The crusher produces stone 7.6 cm (3 in.) and
smaller in size. The screen consists of three vertically stacked decks. The upper deck has a mesh
opening of 3.175 c¢m square (}.25 in. square). The middle deck has a mesh opening of

1.59 cm square (0.625 in. square), and the lower deck has a mesh opening of 0.635 cm square

(0.25 in. square). Wet suppression was used to control emissions from both processes. Water spray
nozzles are located on the vibrating feeder to the crusher. The targeted moisture contents of the raw
material (limestone) during the uncontrolled and controlled runs were < 1.0 percent and

= 1.0 percent, respectively. Average material moisture contents are shown in Table 1. In addition,
sieve analyses were performed on stone samples taken from a process conveyor. The average silt
content of the stone was 3.25 percent. The relatively small amount of silt particles (<75 pum) present
in the raw material suggests that the potential for PM-10 emissions from the material processing
operations is low.

Uncontrolled and controlled PM-10 and filterable PM emission factors were developed from the
emission data gathered and the material processing rates that were measured during the test. These
emission factors are shown in Table 1. The PM-10 data are assigned an A rating. The filterable PM
data are assigned a B rating. Although Method 201A is not the reference test method for quantifying
filterable PM emissions, the preseparator and filter catch for the method should provide representative
results for filterable PM. The report provided adequate detail, the test methodology was sound, and
no problems were reported.

I. Reference 9

This document, which was Reference 1 in the previous AP-42 Section 8.19.2, contains
summary data from several emission tests performed at stone crushing plants. Particulate matter
emissions were measured at baghouse inlets using EPA Method 5 sampling trains, and each test
consisted of three runs. Emission sources, controls, material types, and emission factors for 12 tests
at 5 plants were summarized in the document. Data from several of the tests were not analyzed
because process rates were not documented. Data from nine of the tests were not analyzed because
they represent emissions from combined sources. Data from three of the tests were used to quantify
filterable PM emissions from a conveyor transfer point, a primary crusher, and a screen (referred to
as a secondary screen in the document),

The data that were analyzed from the three tests described above are assigned a C rating. The
test methodologies were sound, and no problems were reported during the valid test runs. However,
the document did not provide original data sheets, and little detail about the raw materials was
documented. The raw material is assumed to be dry because fabric filtration systems were used for
emission control. The data from the other tests do not meet the minimum criteria for developing
emission factors for inclusion in the revised AP-42 section.

I. Reference 10

This report, which was Reference 5 in the previous AP-42 Section 8.19.2, contains a review of
emission factors developed in several of the references described above. In addition, data and
emission factors from two emission tests performed by Engineering-Science are provided in Appendix
C. AData from these two emission tests for primary, secondary, and tertiary screening operations are
“The emission fests were conducted oF fwo saud aud grasel processing facilities, and
e screens —fhat were fested were horizontal screens.
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combined to represent all screening operations, because no consistent correlation between the level of
screening and the magnitude of PM emissions was established by the data. The quasi-stack method
was used to capture fugitive emissions from the screens tested at both plants. Both tests were
performed using wet impingement sampling trains (South Coast AQMD Method) for total PM, and
cascade impactors for snze-speclﬂc PM.

The PM data are assigned a B rating. The test methodology appeared to be sound and no
problems were reported during the valid test runs. However, the report is a secondary reference, and
does not provide sufficient detail to warrant an A rating. The PM-10 data are not rated because only
single-run particle-size data are provided in the report.

K. Reference 11

This document, which was Reference 2 in the previous AP-42 Section 8.19.2, examines the
granite crushing industry and the potential environmental impacts of industry emissions. Topics
addressed include a source description, emissions, control technology, and growth and nature of the
industry.

Emission factors for several granite. crushing processes were developed using data from two
granite processing facilities. Only summary information is provided in the document, although details
on the processes and test methodology are provided. A GCA respirable dust monitor was used to
sample PM-10 emissions, and emission rates were calculated using dispersion models. Emissions
were sampled from several processes, including dumping to the primary crusher, and secondary
crushing and screening. The monitor was placed about 100 feet from the source being sampled. No
emission controls (for the plants tested) were specified, and the silt and moisture contents of the raw
materials were not recorded.

The data do not meet the minimum criteria for developing emission factors for inclusion in the
AP-42 section. The test methodology was not acceptable because only one monitor was used, and the
monitor was too far from the source during testing. In addition, no detail about the moisture and silt
contents of the raw material was provided.

L. Reference 12

This document, which was Reference 3 in the previous AP-42 Section 8.19.2, examines the
stone crushing industry and the potential environmental impacts of industry emissions. Topics
addressed include a source description, emissions, control technology, and growth and nature of the
industry.

Emission factors for several stone crushing processes were developed using data from two
traprock processing facilities. Only summary information is provided in the document, although
details on the processes and test methodology are provided. A GCA Model RDM 101-4 respirable
dust monitor was used to sample PM-10 emissions, and emission rates were calculated using
dispersion models. Emissions were sampled from several processes, including primary crushing and
unloading, secondary crushing and screening, tertiary crushing and screening, fines crushing and
screening, and conveying. The monitor was placed about 100 feet from the source being sampled.
No emission controls were specified, and the silt and moisture contents of the raw materials were not
recorded.
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The data do not meet the minimum criteria for developing emission factors for inclusion in the
AP-42 section. The test methodology not acceptable because only one monitor was used, and the
monitor was too far from the source during testing. In addition, no detail about the moisture and silt
contents of the raw material was provided.

M. Reference 13

This document is divided into four sections, which are addressed separately in the following
discussion,

Section I discusses the emission study (sponsored by the construction aggregate industry) that
was performed by Monsanto Research Corporation (MRC) and The Research Corporation of New
England (TRC). In addition, several conclusions about the control of fugitive dust emissions from
construction aggregate processing facilities were drawn from a comparison of AP-42, MRC’s source
assessment studies, and the MRC-TRC study. These conclusions are: (1) AP-42 emission factors are
from 10 to 10,000 times higher than the latest (1979) measurements of uncontrolled emissions; (2)
baghouse emissions from aggregate crushing operations are often higher than uncontrolled emissions
(apparently due to the suspension of fine particles, which are normally associated with larger particles
and are not normally released to the atmosphere); (3) the emission factors developed by MRC in the
source assessment program sponsored by EPA are within one order of magnitude of the emission
factors developed in the MRC-TRC study, indicating that both data sets are highly reliable; (4) wet
suppression can achieve between 80 and 90 percent control of the emissions from crushers; and
(5) wet suppression is more efficient than fabric filters for controlling PM-10 emissions from
crushers. To conclude Section I, an ambient air quality study performed at a sand and gravel
production facility in Colorado is summarized. The study concluded that the sand and gravel
processing operations did not have a detectable impact on air quality.

Section II documents the MRC study that included a compilation of emission data from tests at
seven stone crushing plants that processed a variety of aggregates. Tests were conducted on four
primary crushers, seven secondary crushers, three tertiary crushers, and two fines crushers.
Aggregate types included granite (one plant), sand and gravel (two plants), traprock (one plant), and
limestone (three plants). One of the limestone processing plants used wet suppression to control PM
emissions. Emission factors for PM-10 and PM <50 um were developed for all of the processes
tested and were presented by process, aggregate type, and control methods.

A GCA Model RDM 1014 dust monitor was used to detect fugitive PM emissions downwind
of the process operations. The monitor was placed approximately 30 feet from the source during each
tests. The "tracer gas method" was used to determine the percentage of PM-10 measured with the
GCA instrument that was emitted from the source being tested. The silt and moisture contents of the
raw materials were not specified.

The data from this testing program do not meet the minimum criteria for developing emission
factors for the revised AP-42 section because an adequate number of downwind monitors were not
used during testing. The upwind-downwind test method, specifies a minimum of five downwind
samplers for a valid test.

Section I documents the TRC study that included a compilation of emission data from tests at
six stone crushing plants that processed a variety of aggregates. Tests were conducted on four
primary crushers, six secondary crushers, three tertiary crushers, and one fines crusher, Aggregate
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types included granite (one plant), sand and gravel (two plants), traprock (one plant), and limestone
(two plants). The granite processing plant and both limestone processing plants used wet suppression
to contro! PM emissions. Emission factors for PM-10 and PM <50 um were developed for all of the
processes tested, and were presented by process, aggregate type, and control methods.

A GCA Model RDM 1014 dust monitor was used to detect fugitive PM emissions downwind
of the process operations. The monitor was placed approximately 30 feet from the source during each
test. The tracer gas method was used to determine the percentage of PM-10 measured with the GCA
instrument that was emitted from the source being tested. The silt and moisture contents of the raw
materials were not specified.

The data from this testing program do not meet the minimum criteria for developing emission
factors for the revised AP-42 section because an adequate number of downwind monitors were not
used during testing. The upwind-downwind test method, specifies a minimum of five downwind
samplers for a valid test.

Section IV, entitled "Semi-annual Report: Ambient Air Monitoring Program, Cannon-ERTL
Site," contains no data that can be used for emission factor development.

N. Reference 14

This report, which was Reference 4 in the previous AP-42 Section 8.19.2, is a compilation of
emission factors from 16 test reports. The emission factors from all of the reports were rated and
combined by process in order to develop a single emission factor for each process tested. Data
quantifying PM-10 emissions from primary and secondary crushing operations (from NSPS test
reports) were not used for emission factor development because adequate details about the test
methodology are not provided, and problems with cascade impactor tests performed before about
1981 have been reported. The other data presented in this document are presented in several of the
other references described in this review.

M. RESULTS OF DATA ANALYSIS

Emission factors were developed for conveyor transfer points, screening, primary crushing,

tertiary crushing, fines crushing, and fines screening operations. The only data available for

secondary crushing were of questionable quality and were not consistent with the emission tests

included in this review. Therefore, the revised AP-42 section does not include emission factors for

primary and secondary crushing of stone. However, the emission factors for tertiary stone crushing

can be used as an upper limit tojsecondary crushing. Matholl ZO1A, which s not

primacy aa +He refereace et MTI\OA

Emissions generally were considered uncontrolled if the raw material moistiife content was less {2~ Affeble

than 1.5 percent and controlled if the raw material moisture content was r than or equal to 1.5 S ":é &“’f‘f:
percent. The material moisture contents in the Reference 5 and Re: 8 emission tests did not wortify

reach the targeted 1.5 percent for the controlled runs. However, from these tests are consistent 4., s;onms.

with data from other controlled tests and are treated as controlled. Table 2 presents the PM-10

emission factors and Table 4 presents the ] able‘gfpl emissjon factors developed using the data
- I of themiRgian Tactors ottt fom o e primary
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The primary crushing emission factor was assigned an E rating because it is based on a single C-rated
test.

In addition to the emission factors described above, the revised AP-42 section includes emission
factors for wet drilling, and truck unloading and loading that were retained from the previous version
of AP-42 Section 8.19.2. Although the quality of the data upon which these emission factors was
based is questionable, no other data on those sources were located during this review.
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8.19.2 CRUSHED STONE PROCESSING
8.19.2.1 Process Description!-2

Major rock types processed by the rock and crushed stone industry include limestone, granite,
dolomite, traprock, sandstone, quartz, and quartzite. Minor types include calcareous marl, marble,
shell, and slate. Industry classifications vary considerably and, in many cases, do not reflect actual
geological definitions.

Rock and crushed stone products generally are loosened by drilling and blasting, then are
loaded by power shovel or front-end loader into large haul trucks that transport the material to the
processing operations. Techniques used for extraction vary with the nature and location of the
deposit. Processing operations may include crushing, screening, size classification, material handling,
and storage operations. All of these processes can be significant sources of PM and PM-10 emissions
if uncontrolled.

Quarried stone normally is delivered to the processing plant by truck and is dumped into a
hoppered feeder, usually a vibrating grizzly type, or onto screens, as illustrated in Figure 8.19.2-1.
The feeder or screens separate large boulders from ,fgper Jo’c_ks that do not require primary crushing,
thus reducing the load to the primary crusher. Jaw,jor gytatoryscrushers are usually used for initial X
reduction. The crusher product, normally 7.5 to 30 centimet?:?sb(il to 12 inches) in diameter, and the
grizzly throughs (undersize material) are discharged onto a belt conveyor and usually are conveyed to

a surge pile for temporary storage,: o ave Sold as coacse ag 3“3““5'
The stone from the surge pile is conveyed to a vibrating inclined screen called the scalping

screen. This unit separates oversized rock from the smaller stone. The undersize material from the

scalping screen is considered to be a product stream and is transported to a storage pile and sold as

base material. The stone that is too large to pass through the top deck of the scalping screen is

processed in the secondary crusher. Cone crushers are commonly used for secondary crushing,

although impact crushers are sometimes used. The material (throughs) from the second level of the

screen bypasses the secondary crusher because it is sufficiently small for the last crushing step. The

output from the secondary crusher and the throughs from the secondary screen are transported by

conveyor to the tertiary circuit, which includes a sizing screen and a tertiary crusher.

sther typ€s o impactor crushers

Tertiary crushing is usually performed using cone crushers or hammermills: Oversize

material from the top deck of the sizing screen is fed to the tertiary crusher. The tertiary crusher

output is returned to the sizing screen. Various product streams with different size gradations are

separated in the screening operation. The products are conveyed or trucked directly to finished

product bi open area stockpiles er processina swustems, svch as washma alr arplors

ﬂ?ff {%:.Iosc?i:."s fu& clagsif; I‘ (for Hhe predoction apma;uﬁd::; 54&4),}

Some stone crushing plants produce manufactured sand. This is a small-sized rock product

with a2 maximum size of 0.50 centimeters (3/16th inch). Crushed stone from the tertiary sizing screen

is sized in a vibrating inclined screen (fines screen) with relatively small mesh sizes. Oversized

material is processed in a cone crusher or a hammermill (fines crusher) adjusted to produce small

diameter material. The output is then returned to the fines screen for resizing.

Crushed Stone Processing 8.19.2-1
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Figure 8.19.2-1. Typical stone processing plant.2
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In certain cases, stone washing is required to meet particular end product specifications or
demands, as with concrete aggregate processing. Crushed and broken stone normally is not milled
but is screened and shipped to the consumer after secondary or tertiary crushing.

8.19.2.2 Emissions And Controls!™78

Emissions of PM and PM-10 occur from a number of operations in stone quarrying and
processing. A substantial portion of these emissions consists of heavy particles that may settle out
within the plant. As in other operations, crushed stone emission sources may be categorized as either
process sources or fugitive dust sources. Process sources include those for which emissions are
amenable to capture and subsequent control. Fugitive dust sources generally involve the
reentrainment of settled dust by wind or machine movement.  Factors affecting emissions from either
source category include the stone size distribution and surfacé moisture content of the stone
processed; the process throughput rate; the type of equipment and operating practices used; and

topographical and climatic factors. Emissions fom process Soucces should be comsidered

iHive unless fue sources art vented fu & baghsuse or Are
Fvo.{,':ad'm an €nclosere with a forced-air yewd - stack.

Of geographic and seasonal factors, the primaryo\?“ariables affecting uncontrolled PM
emissions are wind and material moisture content. Wind parameters vary with geographical location,
season, and weather. It can be expected that the level of emissions from unenclosed sources
(principally fugitive dust sources) will be greater during periods of high winds. The material
moisture content also varies with geographic location, season, and weather. Therefore, the levels of
uncontrolled emissions from both process emission sources and fugitive dust sources generally will be
greater in arid regions of the country than in temperate ones, and greater during the summer months
because of a higher evaporation rate.

The moisture content of the material processed can have a substantial effect on emissions.
This effect is evident throughout the processing operations. Surface wetness causes fine particles to
agglomerate on, or to adhere to, the faces of larger stones, with a resulting dust suppression effect.
However, as new fine particles are created by crushing and attrition, and as the moisture content is
reduced by evaporation, this suppressive effect diminishes and may disappear. Plants that use wet
suppression systems (spray nozzles) to maintain reiatively high material moisture contents can
effectively control PM emissions throughout the process. Depending on the geographic and climatic
conditions, the moisture content of mined rock may range from nearly zero to several percent.
Because moisture content is usually expressed on a basis of overall weight percent, the actual
moisture amount per unit area will vary with the size of the rock being handled. On a constant
mass-fraction basis, the per-unit area moisture content varies inversely with the diameter of the rock.
Therefore, the suppressive effect of the moisture depends on both the absolute mass water content and
. the size of the rock product. Typically, wet material contains 1.5 to 4 percent water or more.

A variety of material, equipment, and operating factors can influence emissions from

" crushing. These factors include (1) stone type, (2) feed size and distribution, (3) moisture content,
(4) throughput rate, (5) crusher type, (6) size reduction ratio, and (7) fines content. Insufficient data
are available to present a matrix of rock crushing emission factors detailing the above classifications
and variables. Available data indicate that PM-10 emissions from limestone and granite processing
operations are similar. Therefore, the emission factors developed from the emission data gathered at
limestone and granite processing facilities are considered to be representative of typical crushed stone
processing operations. Emission factors for filterable PM and PM-10 emissions from crushed stone
processing operations are presented in Table 8.19-1.

Crushed Stone Processing 8.19.2-3
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Table 8.19.2-1. (METRIC UNITS) N
EMISSION FACTORS FOR CRUSHED STONE PROCESSING OPERATIONS*
Emission Factors in kg/Mg of Material Throughput
™ Ratings (A-Ey Fottow-Bach-Emission F \
Source® {SCEY— - Filerable PM2~ PM-10 | | &%
Screening (3-05-020-02,-03) 0.0730ED  0.00769¢ Cly
Screening ‘with wet suppression (3-05-020-02,-03) 0.0042¢ 0.00042¢c py
Primary crushing (3-05-020-01) 0.000352" E @% E
Secondary crushilsi(éc (3-05-020-02) @ E d ‘)
Tertiary crushing (3-05-02003) 0.01@5,05 0012h g
Primary crushing with wet suppression g-OS-OZO-Ol) 8 O) E Oﬁ E
Secondary crushing with wet suppression (3-05-020-02) £ l')zE v E
Tertiary crushing with wet suppression (3-05-020-03) 0.00079@ D 0.00029@\’3%5'
Fines crushing43-05-020-05) b 0.36 Ep 00075 EPD
Fines crushing with wet suppressim@ﬁ-OS-OZO—OS) 0.067 E/B 0.0010 £ p
Fines screeningl{3-05-020- ) X 0.15 Ep 0036 E£Pp
Fines screemngfﬁth wet_suppression’ 3-05-020- )} 0.0018 &P 0.0011 E_pPr
Conveyor transfer pou( -05-020-06) 0.018 E£p  0.00072 D
Conveyor transfer point w1th wet suppressw@QL-OS-OZO-%) 5.9x10°5 Ep-  24x10° D
Wet drilling: unfragmented stone:/{3-05-020-10) ND 4.0x10°% E )
Truck loading: fragmented stone‘sr’i‘i“osozo-al) ND 8.0x106 E
Truck loading--conveyor: crushed stonel/@-OS-OZO-BZ) ND 5.0x107 E
xc

ND = No data available
*Emission factors represent uncontrolled emissions unless noted.
bSources controlled with wet suppression maintain a material moisture content = 1.5 percent.
Sources that process material with a moisture content of < 1.5 percent are considered to be
uncontrolled.

Z*References 6, 11, 15, and 16.

e*"‘References 9, 11, 15 and 16.

f 2Reference 1. $ n&:ﬁnc‘g
N o 94No data available, but emission factors for tertiary crushing can be used as an upper limit for n AL
o LIPR
primary and secondary crushing. (e uels of
Qoo’(no*"" h EReferences 11, 15, and 16. thak 75 sHqnificarty swaller ’ﬂ}z‘c f:fﬁmi rwcd 1]
e J MReferences 10, 11, 15 and 16. i ?'_Wt,e maferiet B tands of ;:L: pm [For & vakieie b . o dpta e
Ao KiReference 12. Fn¢9 crushing ard 5"-"““,;5 x‘,m s 750 {"’)"h'a fuchors - Howe™'s . Lo simde®
0% | | MiReferences 13 and 14, i "“'BP-MI‘- 9"“" i seravie I Mksm«"‘,‘l‘?«le % suffml e fated ¥
Mo nMReference 3. roM ped B 1 ﬁMW
bdﬂw )ﬁeference 4, Holrer of O.BOvcan be apf @ngf’%ﬁ
usc\«? C-Tb es+ma+e G'SP)erms:rms a mitp art no} WM!@% {_
letters f-,fa[ suspendel] par*-'-"" g e /ll W/ &
ol |
:ZJ{W“S / 5dc*qkfe far M{"»[J or Mclusion
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EMISSION FACTORS FOR CRUSHED STONE PROCESSING OPERATIONS*

Emission Factors in lb/ton of Material Throughput
Ratings (A-E) Follow Each Emission Factor

ND = No data available

3Emission factors represent uncontrolled emissions unless noted.

bSources controlled with wet suppression maintain a material moisture conte:
Sources that process material with a moisture content of < 1.5 percent are cons1dered to be
uncontroiled.

“References 6, 11, 15, and 16.

dReferences 9, 11, 15 and 16.

“Reference 1.

fNo data available, but emission factors for tertiary crushing can be used as an upper limit for
primary and secondary crushing.

EReferences 11, 15, and 16.

Table 8.19.2-1. (ENGLISH UNITS)
Source® (S€C) ' Filterable PM PM-10
Screening 3-05-020-02,-03) 0.155 E£p 0.015¢ Sb
Screening with wet suppression (3-05-020-02,-03) 0.0084° E_gr 0.00084¢ <pr
Primary crushing (3-05-020-01) ™ 0.00070° E | E
Secondary crushing (3-05-020-02) f E f E
Tertiary crushing (3-05-020-03) 0.0368 &p~  0.0024" Cp
Primary crushing With wet suppression (3-05-020-01) f E f E
Secondary crushing with wet suppression (3-05-020-02) f E f E
Tertiary crushing with wet suppression (3505-020-03) 0.00168 £p  0.00059% $br
Fines crushing' (3-05-020-05) S 072 £p~ 0015 e
Fines crushing with wet suppressiont (3-05-020-05) 0.13 Ep- 00020 Ep
Fines screening! (3-05-020- ) e 030 £p o001 £p
Fines screening With wet suppressiont (3-05-020- ) 0.0036 S 00021 £ 92,
Conveyor transfer point -05-020—06)scc 0.035 &0 0.0014 D
Conveyor transfer point with wet suppression gc-05-020-06) 0.00012 5B-  4.8x10°° D
Wet drilling: unfragmented stone (3-05-020-10) ND 8.0x10° E
Truck unloading: fragmented stonek £$-05-020-31) ND 1.6x10° E
Truck loading—conveyor: crushed stone! (3-05-020-32) ND Kﬂﬁ?ﬁ)\E ‘
e

hpeferences 10, 11, 15 and 16. p w
iReference 12. Mﬂ < ;
JReferences 13 and 14. changes |
kpeference 3. p { |
IReference 4. o the |
fos 5 ples ’
edo
o7
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Emission factor estimates for stone quarry blasting operations are not presented here because
of the sparsity and unreliability of available test data. While a procedure for estimating blasting
emissions is presented in Section 8.24, Western Surface Coal Mines, that procedure should not be
applied to stone quarries because of dissimilarities in blasting techniques, material blasted, and size of
blast areas. Milling of fines is not included in this section as this operation is normally associated
with nonconstruction aggregate end uses and will be covered elsewhere when information is adequate.
Emission factors for fugitive dust sources, including paved and unpaved roads, materials handling and
transfer, and wind erosion of storage piles, can be determined using the predictive emission factor
equations presented in AP-42 Section 11.2.
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INTEROFFICE COMMUNICATION

MIDWEST RESEARCH INSTITUTE

September 19, 1994

To: Rick Marinshaw
From: Chat Cowherd(_¢¥ _©
Subject: Review of Entropy Test Plan Proposal

| have completed a preliminary review of the Entropy Test Plan proposal entitled
“Determination of PM-10 Emission Factors for a Quarry Haul Road and Storage Pile
for a Stone Crushing Plant” (March 1993). Because the limitation of hours
specified for my review effort, | will be brief in highlighting my major concerns as
detailed below.

| have serious concerns about a number of aspects of the proposed sampling
strategies and emission factor calculation schemes, which depart in many respects
from the evolution of work in the field of fugitive dust source quantification over
the past 20 years. [Russell Frankel on assignment from UNC to EMB has recently
summarized this field in "A Review of Methods for Measuring Fugitive PM-10
Emission Rates from Stationary Sources” (1994).]

The authors make no reference to the prior studies {or the associated sampling
methods and calculation schemes) which produced the AP-42 generic fugitive dust
emission factor equations for unpaved roads and storage piles. Even the units
proposed for the haul road emission factor {Ib/ton-ft} are at variance with the
standard units (Ib/VMT) used for this source. AP-42 also contains standard
methods to be used for the collection and analysis of samples from unpaved roads
and storage piles, which are adapted from appropriate ASTM methods.

Haul Road

The concept of capturing a road dust plume by inducing a stable flow of ambient
air of 1-3 mph in velocity over a 3-6 hour period has many potential pitfalls.
Ambient winds in the typical daytime range of 5-15 mph in most cases would
seriously disrupt the induced flow. In addition the flow instabilities created by
vehicle wake turbulence may inject PM-10 particles to heights well above the top
of the vehicle, particularly at low ambient wind flows. | base the conclusion on
our studies of winds in the vicinity of roadways during numerous exposure profiling
tests at industrial and rural sites.
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Rick Marinshaw
Page 2
September 19, 1994

My question would be: why is not conventional exposure profiling being
proposed? That proven technique has generated the most reliable and widely
applicable of the fugitive dust emission factor equations in AP-42. Emission rates
are calculated by superposition of vertical profiles of PM-10 concentration and
wind speed. The ambient wind is used as the transport medium, and no elaborate
apparatus is needed to direct the plume across the array of samples.

The time required for an exposure profiling test is usually short enough that wind
conditions are relatively constant. In testing of emissions from unpaved roads,
traffic counts are enhanced with "captive" vehicles so that the required number of
vehicle passes will occur in less than one hour for uncontrolled emissions and no
more than about two hours for controlled emissions.

Storage Pile

The other segment of the proposed testing relates to the measurement of
emissions discharged during the dropping of stone from a conveyor to a storage
pile. Of the six samplers to be depioyed during the testing, three are located
downwind of the pile. However, only one sampler {suspended from a crane on the
prevailing downwind side of the drop zone} is positioned to capture emissions
directly from the dropping of stone into the pile. The other two samplers are
positioned "on the ground, near the base of the pile," completely away from the
drop zone; apparently those samplers are intended to capture emissions generated
by the impact of the conveyed material as it falls onto the surface of the pile.

It is unclear why the PM-10 catches from all three samplers are combined in
determining the PM-10 emission rate from the dropping of material onto the pile.
In effect this weights all three samplers equally in the calculation of downwind
concentration, and masks information on the actual concentration variation
downwind of the pile. Undoubtedly the apparent emission factor for the drop zone
would be reduced significantly by giving equal weighting to the ground based
samplers.

Moreover, in calculating the air flow through the pile "array” (base diameter x
height), a single average wind velocity is used. In contrast, the actual wind field
downwind of the pile is very complex. In addition, wind speed and direction over a
period of 6 hours may significantly change the portion of the plume impacting each
fixed downwind sampier.
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From the Entropy test report (August 1994} for the storage pile emission
measurements, it is evident that the downwind sampling network was expanded to
five PM-10 samplers, with four of the five samplers at 9 ft above ground. The
fifth downwind sampler was suspended immediately downwind of the drop zone,
which extended from the stacker height of 33 ft down to the top of the pile, which
appeared to range from 15 ft to 29 ft above ground.

Because emissions of interest were restricted to the drop operation, there was
concern about the impact of the front end loader operating on one side of the pile,
and other trucks operating in the pile area. Even though carbon catches on the
filters were shown to be small, the dust created by these vehicles still could have
contributed substantially to the downwind concentrations measured during the
testing.

Once again the proposed sampling and calculation scheme should be related to
what was learned in prior testing of this source. For example, much of the data
used in developing the AP-42 equation for materials handling operations, was
generated using a symmetrical 2-dimensional sampling array placed immediately
downwind of the drop zone. None of the samplers were positioned at a dovwnwind
location potentially shielded by the pile itself. The measured concentration field
was superimposed on the separately measured velocity field in the calculation of
the integrated emission flux (mass/area-time}. By focusing the sampling array
directly on the drop zone, sampling time was reduced to about an hour, over which
wind speed and direction remained fairly constant.

This concludes my preliminary evaluation. | will be happy to discuss these
concerns further and expand upon this written evaluation as necessary.
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Date: April 23, 1993

Subject: Background Information for Revised AP-42 Section 8.19.2, Crushed Stone Processing
Review and Update Remaining Sections of Chapter 8 (Mineral Products Industry) of
AP-42
EPA Contract 68-D2-0159, Work Assignment 12
MRI Project 3612

From: Brian Shrager

To: Ron Myers

EPA/EIB/EFMS (MD-14)
U. S. Environmental Protection Agency
Research Triangle Park, NC 27711

I. INTRODUCTION

This memorandum presents the background information that was used to develop the revised
AP-42 Section 8.19.2 on crushed stone processing. Emission data from four emission tests conducted
at stone (granite) processing plants were used to develop emission factors for various crushing and
screening operations. Descriptions of these test reports are provided in Section II of this
memorandum. Tables 1 and 2 present the emission data and the new emission factors developed for
inclusion in the revised AP-42 section. The narrative section and existing tables were reformatted and
edited for technical accuracy but were not revised; a complete revision of the AP-42 section will not
be performed until the ongoing test program for the stone crushing source category is completed.

The draft AP-42 section is provided as the attachment.
iI. DESCRIPTION OF REFERENCES
A. Reference 1
This test report documents an emission test conducted at a Martin Marietta stone crushing

plant in Raleigh, North Carolina, The test was conducted for the Emission Inventory Branch (EIB) of

the U. S. Environmental Protection Agency (EPA) as part of an emission test program undertaken to
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TABLE 1. SUMMAR

v N
1w

MISSION DATA FOR P

M-1CE

MISSIONS

FROM CRUSHED STONE PROCESSING TEST REPORTS?

Data Rating: A

3 mission factors in units of material throughput (process) unless noted.

[ — e — e,
Average
Average emission
material No. of Emission factor,
moisture test factor range, kg/Mg Ref

Source content runs kg/Mg (Ib/ton) (Ib/ton) No.
Secondary 0.48% 3 0.0010-0.0075 0.0035 |
screening (0.0020-0.015) {0.0070)
Secondary 1.57% 3 0.00028-0.00037 0.00031 |
screening (0.00056-0.00073) (0.00061)

Tertiary 0.44% 3 0.00075-0.0010 0.00090 2
crushing (0.0015-0.0020) (0.0018)

Tertiary 1.77% 3 0.00017-0.00055 0.00042 2
crushing (0.00034-0.0011) (0.00083)

Primary 0.70% 3 0.0011-0.0031 0.0020 3
crushing (0.0021-0.0062) (0.0040)

Primary 1.78% 3 0.000075-0.00019 0.00013 3
_ernching. £0.00015-0 00037, 0 00026y
Secondary 0.70% 3 0.012-0.015 0.014 3
screening {0.024-0.030) (0.027)
Secondary 1.78% 3 0.00049-0.00055 0.00050 3
screening (0.00097-0.0011) (0.0010)

Tertiary 0.97% 3 0.0017-0.013 0.0075 4
crushing (0.0034-0.026) {0.015)

Tertiary 1.92% 3 0.00055-0.0013 0.0010 4
crushing (0.0011-0.0026) (0.0020)

Tertiary < 15% 3 0.021-0.05 0.036 4
screening (0.042-0.10) (0.071)

Tertiary 1.68% 3 0.0006-0.0015 0.0011 4
screening (0.0012-0.0030) (0.0021)
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TABLE 2. SUMMARY OF PM-10 EMISSION FACTORS?
(Factors represent uncontrolled emissions unless noted)
No. of ‘Average emission Emission
Process (SCC) tests factor, kg/Mg (Ib/ton) | factor rating | Ref. Nos.
Primary crushing 1 0.0020 (0.0040) D 3
(3-05-020-01)
Primary crushing with 1 0.00013 (0.00026) D 3
wet suppression
(3-05-020-01)
Secondary screening 2 0.0085 (0.017) D 1,3
(3-05-020-02)
Secondary screening with 2 0.00040 (0.00081) D 1,3
wet suppression
(3-05-020-02)
Tertiary crushing 2 0.0042 (0.0084) D 2,4
(3-05-020-03)
Tertiary crushing with 2 0.00071 (0.0014) D 2,4
wet suppression
(3-05-020-03)
Tertiary screening 1 0.036 (0.071) ' D 4
(3-05-020-03)
Tertiary screening with 1 0.0011 (0.0021) D 4
wet suppression :
(3-05-020-03)

3Emission factors in units of material throughput (process) unless noted.
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provide emission data on stone crushing for AP-42 emission factor development. Uncontrolled and
#‘V controlled particulate matter less than 10 micrometers (um) in diameter (PM-10) emissions from a
J U" ’f - deister vibrating screen (secondary screen) were measured using EPA Method 201A in conjunction
ef ¥ N with a track-mounted hood system that was used to capture fugitive emissions from the screen.
;
oV L Ambient levels of PM-10 were quantified using HiVol samplers, and the ambient concentrations were
B .
™ ‘”’!‘ i
{f}? w@% Wet suppression was used to control emissions from the screen. The targeted moisture contents of
i
{#\V ij{’yﬁ the raw material (granite) during the uncontrolled and controlled runs were < 1.5 percent and
W 4}'
9" ¥
17 g
&

1subtracted from the Method 201A concentrations to determine the actual emissions from the screen,

> 1.5 percent, respectively. Average material moisture contents are shown in Table 1. In addition,

sieve analyses were performed on stone samples taken from a process conveyor. Silt content of the |
[} 4 stone as sampled (wet) was negligible, and the average silt content of the sample after drying was
Wfa/ 3.35 percent. The relatively small amount of silt particles (<75 um) present in the raw material

suggests that the potential for PM-10 emissions from the material processing operations is low.

o

! Uncontrolted and controlled PM-10 emission factors were developed from the emission data
w@"ﬂ and the material processing rates that were measured during the testing. These emission factors are N”‘/;"j ;(,
of shown in Table 1. The emission factors presented differ slightly from the emission factors reported \‘P fﬂ A

. . . g
_in the test report because average production rates were used in the test report. whereas actual "'an‘ _ w..r axy ¥

. . : _— T AW
run-by-run production rates were used in the data analyses presented in this memorandum. The data f cﬁ\‘ W
are assigned an A rating. The report provided adequate detail, the test methodology was sound, and .
§( }no problems were reported during the valid test runs. Ao we Af "%ﬁ’jg?/ % /— Fes) rims Pt
N

Lo e, Z ﬁ
N alss Q/é/c; res /“ et
Y ff é:}a"”?% vela e
\‘ v B. Reference 2 vOS Flavsliols Kat'l

(
LI
B\ N
{“ This test report documents an emission test conducted at a Martin Marietta stone crushing
)s(" R plant in Garner, North Carolina. The test was conducted for EIB as part of an emission test program
3 ’Qf\é} undertaken to provide emission data on stone crushing for AP-42 emission factor development.
\Q N Uncontrolled and controlled PM-10 emissions from a Model 1560 Omnicone conical-type tertiary
fr crusher were measured using EPA Method 201A in conjunction with a quasi-stack system, which was
ﬁj used to capture fugitive emissions from the crusher. The crusher inlet and outlet were each enclosed
and tested separately. ;Wet suppression was used to control emissions from the crusher. The targeted
moisture contents of/the raw material (granite) during the uncontrolled and controlled runs were
< 1.5 percent and > 1.5 percent, respectively. Average material moisture contents are presented in f>* s
3 . re SP°P
o Yy ol oot yplied ovdenckons - e oy
W'&}KW rsﬂ'ﬁ)/ ¢ Fan ?‘//'?)4— ovv“l"g"e“" v eJ
do e ™ o targ B o 2oL w"'7“’//’
T s F I 20 |
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Table 1. In addition, sieve analyses were performed on stone samples taken from a process ~ p“”"w a‘ﬂ
conveyor. The results of the sieve analyses are not documented in the test report. /4 //( [}ﬁr}f
to?

Uncontrolled and controlled PM-10 emission factors were developed from the emission data

S

and the material processing rates that were measured during the testing. These emission factors are

9
3
3
v
4
& &\ shown in Table 1. The data are assigned an A rating. The report provided adequate detail, the test
2 \ memoﬂology was sound, and no problems were reported during the valid test runs. wﬁ'k‘( ,,{,w
N e retomes w4 r”( W o)
ﬁe/ ‘:}.{ C. Reference ff’ hdi' 0(136"7 Jv’" Vje}fﬁ 9({1,
v Q +0 f ” o

. i \ This test report documents an emissjon test conddcted at Vulcan Materials, Inge/stone crushing

Q v plant in Skippers, Virginia. The test was gonducted for the National Stone Assogfétion to determine

emission factors for various stone crushipig proeéss operations. Uncontrolled’and controlled PM-10

S e a/é S

?Y‘\‘\emissions from a cone crusher (primary crusher) and a deister vibrating dcreen (secondary screen)

ﬁ« ¢ were measured using EPA Method 201A in conjunction with a quasi-stack and a track-mounted hood

P’

}i system, which were used to capture fugitive emissions from the crusher and screen, respectively.
\-/Wet suppression was used to control emissions from both processes. The targeted moisture contents
of the raw material (granite) during the uncontrolled and controlled runs were <1.5 percent and
> 1.5 percent, respectively. Average material moisture contents are shown in Table 1. In addition,
sieve analyses were performed on stone samples taken from a process conveyor. The average silt
content of the stone as sampled (wet) was 3.3 percent, and the average silt content of the sample after
drying was 4.0 percent. The relatively small amount of silt particles (<75 um) present in the raw

material suggests that the potential for PM-10 emissions from the material processing operations is

low.

Uncontrolled and controlled PM-10 emission factors were developed from the emission data
gathered and the material processing rates that were measured during the testing. These emission
factors are shown in Table 1. The data are assigned an A rating. The report provided adequate

detail, the test methodology was sound, and no problems were reported during the valid test runs.




Eﬁg}‘s 612 yhv »fﬂj 1/
4/23/93 6 ,j;ﬂ/ 79 4{@7
D. Reference 4 ‘{‘7 w
Zﬂ’ 59' 7 qv
This test report documents an emiskion test &t Nello L. Teer stone crushing plant in Raleigh,
North Carolina, The test was conducted for EIB as part of an emission test program undertaken to
provide emission data on stone crushing for AP-42 emission factor development. Uncontrolled and
controlled PM-10 emissions from a Model 1560 Omnicone conical-type tertiary crusher and a TD
Y} e Seco vibrating screen (tertiary screen) were measured using EPA Method 201A in conjunction with a
Mumﬁ hood system, which were used to capture fugitive emissions from the
%{y \ crusher and screen, respectively. The crusher inlet and outlet were each enclosed and tested

separately. Wet suppressnon was used to control emissions from both processes. The targeted

WV moisture contents of the raw material (granite) during the uncontrolled and controlled runs were
< 1.5 percent and > 1.5 percent, respectively. Average material moisture contents are presented in

hoﬁcf \ 4-‘1 Table 1. In addition, sieve analyses were performed on stone samples taken from a process ]’r Jn
' \yf S( fltpnveyor The results of the sieve analyses are not documented in the test report. —— h M, 4 i
ob olp537 77"‘
G)T 07 YQ\\{JJ Uncontrolled and controlled PM-10 emission factors were developed from the emission data ,

1 and the material processing rates that were measured during the testing. These emission factors are

4{ chawn in Tahle 1. The data are assigned an A rating. The report provided adeauate detail. the test

G " ta are assign rating port provided adea : —

methodology was sound, and no problems were reported during the valid test runs.
III. RESULTS OF DATA ANALYSIS

Emission factors were developed for primary crushing, secondary screening, tertiary crushing,
and tertiary screening operations. Emissions were considered uncontrolled if the raw material
moisture content was less than 1.5 percent and controlled if the raw material moisture content was
greater than 1.5 percent. Table 2 presents the emission factors developed using the data from
References 1 through 4. All of the emission factors were assigned a D rating because data from only

one or two plants were used to develop the emission factors.

The previous version of Section 8.19.2 includes emission factors for the same types of
sources for which new emission factors are presented in this memorandum. However, the emission
factors in the previous version of the section are based on the testing of various types of stones, and

there is inadequate information to classify the tests according to stone type. Because emissions are
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likely to vary significantly by stone type, the new emission factors for granite stone processing are

presented in a separate table in the revised AP-42 Section 8.19.2; they were not averaged with the

corresponding emission factors in the previous version of the section.
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1. PM-10 Emission Factors for a Stone Crushing Plant Deister Vibrating Screen, EPA Contract
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2. PM-10Q Emission Factors for a Stope Crushing Plant Tertiary Crusher, EPA Contract No.
68-D1-0055, Task 2.84, U.S. Environmental Protection Agency, Research Triangle Park,

NC, February 1992.

3. PM-10 Emission Factors for a Stone Crushing Plant Deister Vibrating Screen and Crusher,
National Stone Association, Washington DC, December 1992.

4, PM-10 Emissjon Factors for a Stone Crushing Plant Tertiary Crusher and Vibrating Screen,
EPA Contract No. 68-D0-0122, U.S. Environmental Protection Agency, Research Triangle
Park, NC, December 1992,
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Attachment
DRAFT AP-42 SECTION 8.19.2

8.19.2 CRUSHED STONE PROCESSING

8.19.2.1 Process Descriptionl

Major rock types processed by the rock and crushed stone industry include limestone, granite,
dolomite, traprock, sandstone, quartz, and quartzite. Minor types include calcareous marl, marble,
shell, and slate. Industry classifications vary considerably and, in many cases, do not reflect actual

geological definitions.

Rock and crushed stone products generally are loosened by drilling and blasting, then are
loaded by power shovel or front-end loader and transported by heavy earth-moving equipment.
Techniques used for extraction vary with the nature and location of the deposit. Further processing
may include crushing, screening, size classification, material handling, and storage operations. All of
these processes can be significant sources of dust emissions if uncontrolled. Some processing

operations also include washing, depending on rock type and desired product.

Quarried stone normally is delivered to the processing plant by truck and is dumped into a
hoppered feeder, usually a vibrating grizzly type, or onto screens, as illustrated in Figure 8.19.2-1.
These screens separate or 'scalp large boulders from finer rocks that do not require primary crushing,
thus reducing the load to the primary crusher. Jaw, or gyratory, crushers are usuaily used for initial
reduction. The crusher product, normally 7.5 to 30 centimeters (3 to 12 inches) in diameter, and the
grizzly throughs (undersize material) are discharged onto a belt conveyor and usually are transported

either to secondary screens and crushers or to a surge pile for temporary storage.

Further screening generally separates the process flow into two or three fractions (oversize,
undersize, and throughs) ahead of the secondary crusher. The oversize is discharged to the secondary
crusher for further reduction, and the undersize usuaily bypasses the secondary crusher. The

throughs sometimes are separated, because they contain unwanted fines, and are stockpiled as crusher

04/93 Crushed Stone Processing 8.19.2-1
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Figure 8.19.2-1. Typical stone processing plant.

8.19.2-2 EMISSION FACTORS 04/93
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run material, Gyratory crushers or cone crushers are commonly used for secondary crushing,

although impact crushers are sometimes found.

The product of the secondary crushing stage, usually 2.5 centimeters (1 inch) diameter or
less, is transported to secondary screens for further sizing. Oversize material is sent back for
recrushing. Depending on rock type and desired product, tertiary crushing or grinding may be
necessary, usually using cone crushers or hammermills. The product from tertiary crushing may be
conveyed to a classifier, such as a dry vibrating screen system, or to an air separator. Any oversize
is returned to the tertiary crusher for further reduction. At this point, end products of the desired
grade are conveyed or trucked directly to finished product bins or to open area stockpiles.

In certain cases, stone washing is required to meet particular end product specifications or
demands, as with concrete aggregate processing. Crushed and broken stone normally is not milled

but is screened and shipped to the consumer after secondary or tertiary crushing.
8.19.2.2 Emissions And Controls!-3:6,7

_ Dust emissions occur from many operations in stone quarrying and processing. A substantial
portion of these emissions consists of heavy particles that may settle out within the plant. As in other
operations, crushed stone emission sources may be categorized as either process sources or fugitive
dust sources. Process sources include those for which emissions are amenable to capture and
subsequent control. Fugitive dust sources generally involve the reentrainment of settled dust by wind
or machine movement. Factors affecting emissions from either source category include the type,
quantity, and surface moisture content of the stone processed; the type of equipment and operating

practices used; and topographical and climatic factors.

Of geographic and seasonal factors, the primary variables affecting uncontrolled particulate
matter (PM) emissions are wind and material moisture content. Wind parameters vary with
geographical location, season, and weather. It can be expected that the level of emissions from
unenclosed sources (principally fugitive dust sources) will be greater during periods of high winds.
The material moisture content also varies with geographic location, season, and weather. Therefore,

the levels of uncontrolled emissions from both process emission sources and fugitive dust sources

04/93 Crushed Stone Processing 8.19.2-3
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generally will be greater in arid regions of the country than in temperate ones, and greater during the

summer months because of a higher evaporation rate.

The moisture content of the material processed can have a substantial effect on uncontrolled
emissions. This effect is especially evident during mining, initial material handling, and initial plant
process operations such as primary crushing. Surface wetness causes fine particles to agglomerate on,
or to adhere to, the faces of larger stones, with a resulting dust suppression effect. However, as new
fine particles are created by crushing and attrition, and as the moisture content is reduced by
evaporation, this suppressive effect diminishes and may disappear. Depending on the geographic and
climatic conditions, the moisture content of mined rock may range from nearly zero to several
percent. Because moisture content is usually expressed on a basis of overall weight percent, the
actual moisture amount per unit area will vary with the size of the rock being handled. On a constant
mass-fraction basis, the per-unit area moisture content varies inversely with the diameter of the rock.
Therefore, the suppressive effect of the moisture depends on both the absolute mass water content and

the size of the rock product. Typically, a wet material will contain 1.5 to 4 percent water or more.

A large number of material, equipment, and operating factors can influence emissions from
crushing. These factors include (1) rock type, (2) feed size and distribution, (3) moisture content,
(4) throughput rate, (5) crusher type, (6) size reduction ratio, and (7) fines content. Insufficient data
are available to present a matrix of rock crushing emission factors detailing the above classifications
and variables. Data available from which to prepare emission factors also vary considerably, for both
extractive testing and plume profiling. Emission factors from extractive testing are generally higher
than those based upon plume profiling tests, but they have a greater degree of reliability. Some test
data for primary crushing indicate higher emissions than from secondary crushing, although factors
affecting emission rates and visual observations suggest that the secondary crushing emission factor,
on a throughput basis, should be higher. Table 8.19.2-1 shows single factors for either primary or
secondary crushing reflecting a combined data base. An emission factor for tertiary crushing is
given, but it is based on extremely limited data. All factors are rated low because of the limited and
highly variable data base. Emission factors for PM-10 emissions from granite processing operations
are presented in Table 8.19-2.

8.19.24 EMISSION FACTORS 04/93
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TABLE 8.19.2-1.(METRIC UNITS)
EMISSION FACTORS FOR STONE CRUSHING OPERATIONS2
Emission Factors in kg/Mg of Material Throughput
Ratings (A-E) Follow Each Emission Factor
Particulate matter

Source (SCC) < 30 pm PM-10
" Primary or secondary crushingb (3-05-020-01, 02) 0.14 D 0.0085 D

Primary or secondary crushing with wet suppression® 0.009 D NA

(3-05-020-01, -02)
|| Tertiary crushingd (3-05-020-03) 0.93 E NA

TABLE 8.19.2-1.(ENGLISH UNITS)
EMISSION FACTORS FOR STONE CRUSHING OPERATIONS?

Emission Factors in Ib/ton of Material Throughput
Ratings (A-E) Follow Each Emission Factor

Particulate matter
Sourse (8CCy- - - . — { _=30pm | PM-10
Primary or secondary crushing® (3-05-020-01, -02) 0.28 D | 0017 | D
Primary or secondary crushing with wet suppression® 0.018 D NA
(3-05-020-01, -02)
Tertiary crushingd (3-05-020-03) ) 19 | E NA

NA = No data available
3Based on actual feed rate of raw material entering the particular operation. Emissions will vary by
rock type, but available data are insufficient to characterize these phenomena.
References 4 and 5. Typical control efficiencies for cyclone, 70 - 80 percent; fabric filter,
99 percent; wet spray systems, 70 - 90 percent.
CReferences 5 and 6. Refers to crushing of rock either naturally wet or moistened to 1.5 - 4 percent
with wet suppression techniques.
dRarlge. of values used to calculate emission factor is 0.0008 - 1.38 kg/Mg (0.0016 - 2.76 Ib/ton).

04/93 Crushed Stone Processing 8.19.2-5
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TABLE 8.19.2-2. (METRIC UNITS)
EMISSION FACTORS FOR GRANITE PROCESSING OPERATIONS?

Emission Factors in kg/Mg of Material Throughput
Ratings (A-E) Follow Each Emission Factor

Source? (SCO) PM-10
Primary crushing® (3-05-020-01) 0.0020 D
Primary crushing with wet suppression® (3-05-020-01) (.00013 D
Secondary screeningd (3-05-020-02) 0.0085 D
Secondary screening with wet suppression‘:l (3-05-020-02) 0.00040 b
I Tertiary crushing® (3-05-020-03) 0.0042 D
Tertiary crushing with wet suppression® (3-05-020-03) . 0.00071 D \
Tertiary screening! (3-05-020-03) 0.036 D
Tertiary screening with wet suppressionf (3-05-020-03) 0.0011 D c/ﬁ/\
TABLE 8.19.2-2 (ENGLISH UNITS) \nrf‘/
EMISSION FACTORS FOR GRANITE PROCESSING OPERATIONS? (\}Jf (r‘J'
Emjssifm Factors in Ib/ton of Mate_ria'l Throughput VP/,.“)YO \a\‘l
Ratings (A-E) Follow Each Emission Factor \ &’7’
Source? (SCC) PM-10 /7
Primary crushing® (3-05-020-01) 0.0040 / D
Primary crushing with wet suppression® (3-05-020-01) 0.00026 D
Secondary screeningd (3-05-020-02) 0.017 D
Secondary screening with wet suppressiond (3-05-020-02) 0.00081 | D
Tertiary crushing® (3-05-020-03) 0.0084 D
Tertiary crushing with wet suppression® (3-05-020-03) 0.0014 D
]l Tertiary screeningf (3-05-020-03) 0.071 D
|| Tertiary screening with wet supplresa?,im:lf (3-05-020-03) _____0.0021 | b

3Emission factors represent uncontrolled emissions unless noted.
Sources controlled with wet suppression process material with a moisture content = 1.5 percent.
Uncontrolled sources process material with a moisture content of < 1.5 percent,

CReference 10.

dReferences 8 and 10.

®References 9 and 11.

fReference 11.

8.19.2-6 ' EMISSION FACTORS 04/93
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Emission factor estimates for stone quarry blasting operations are not presented here because of the
sparsity and unreliability of available test data. While a procedure for estimating blasting emissions is
presented in Section 8.24, Western Surface Coal Mines, that procedure should not be applied to stone
quarries because of dissimilarities in blasting techniques, material blasted, and size of blast areas.
Milling of fines is not included in this section as this operation is normally associated with

nonconstruction aggregate end uses and will be covered elsewhere when information is adequate.

Open dust source (fugitive dust) emission factors for stone quarrying and processing are presented in
Table 8.19.2-3. These factors have been determined through tests at various quarries and processing
plants. The single-valued open dust emission factors given in Table 8.19.2-2 may be used when no
other information exists. Empirically derived emission factor equations presented in Section 11.2 of
this document are preferred and should be used when possible, Because these predictive equations
allow the adjustment of emission factors for specific source conditions, these equations should be used
instead the emission factors in Table 8.19.2-3 whenever emission estimates applicable to specific
stone quarrying and processing facility sources are needed. Section 11.2 provides measured

properties of crushed limestone, as required for use in the predictive emission factor equations.

04/93 Crushed Stone Processing 8.19.2-7
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TABLE 8.19.2-3.(METRIC UNITS) PARTICULATE MATTER EMISSION FACTORS FOR
OPEN DUST SOURCES AT STONE CRUSHING PLANTS?

Emission Factors in kg/Mg of Material Through Primary Crusher Except as Noted
Ratings (A-E) Follow Each Emission Factor

Particulate matl:erb

Source (SCC) - 'ggl’um PML10
Wet quarry drilling: unfractured stone® (3-05-020-_) 0.0004 | E | 4.0x10° | E
Batch drop truck unloading: fractured stone® (3-05-020-_) 0.00017 | D | 8.0x106 | D
Truck loading—conveyor: crushed stoned (3-05-020-_) 0.00017 | E | 5.0x10° | E
Truck loading—front-end loader: crushed stone® (3-05-020-_) 0.029 E NA E
Conveying—tunnel belt: crushed stone® (3-05-020-06) 0.0017 | E 0.00011 E
Unpaved haul roads (3-05-020-11) £ f

| Blasting: quarried stone (3-05-020-09) =g g

NA = No data available
3Emission factors represent uncontrolled emissions unless noted.

brotal suspended particulate (TSP) is that PM measured by a standard high-volume sampler (see
Section 11.2). Use of empirical equations in Chapter 11 is preferred to single value factors in this
table. Factors in this table are provided for convenience in quick approximations and/or for occasions

when equation variables can not be reasonably estimated.
CReference 2.

dReference 3.

CReference 6. Expressed as kg/Mg of material transferred.
fSee Section 11.2 for empirical equation.

ENot presented because of sparsity and unreliability of test data.
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TABLE 8.19.2-3.(ENGLISH UNITS) PARTICULATE MATTER EMISSION FACTORS FOR
OPEN DUST SOURCES AT STONE CRUSHING PLANTS?

Emission Factors in Ib/ton of Material Through Primary Crusher Except as Noted
Ratings (A-E) Follow Each Emission Factor

Particulate matter?

Source (SCC) < g(S)Pym PM-10
Wet quarry drilling: unfractured stone® (3-05-020-_ ) 0.00080 | E [ 0.0001 | E
Batch drop truck unloading: fractured stone® (3-05-020-_) 0.00030 | D | 2.0x10° | D
Truck loading--conveyor: crushed stoned (3-05-020-_) 0.00030 | E 0.0001 | E
Truck loading--front-end loader: crushed stone® (3-05-020- ) 0.060 E NA E
Conveying--tunnel belt: crushed stone® (3-05-020-06) 0.0034 E| 0.00020 | E
Unpaved haul roads (3-05-020-11) f f
Blasting: quarried stone (3-05-020-09) g 2

NA = No data available

3Emission factors represent uncontrolied emissions unless noted.

brotal suspended particulate (TSP) is that PM measured by a standard high-volume sampler (see
Section 11.2). Use of empirical equations in Chapter 11 is preferred to single value factors in this
table. Factors in this table are provided for convenience in quick approximations and/or for occasions
when equation variables can not be reasonably estimated.

CReference 2.

dReference 3.

®Reference 6. Expressed as Ib/ton of material transferred.

See Section 11.2 for empirical equation.

€Not presented because of sparsity and unreliability of test data.

04/93 Crushed Stone Processing 8.19.2.9
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EPA-600/2-78-021, U. S. Environmental Protection Agency, Washington, DC, February

1978.

3. T. R. Blackwood et al., Source Assessment: Crushed Stone, EPA-600/2-78- 004L, U. S.
Environmental Protection Agency, Washington, DC, May 1978.

4. F. Record and W. T. Harnett, Particulate Emission Factors for the Construction Aggregate
Industry, Draft Report, GCA-TR-CH-83-02, EPA Contract No. 68-02-3510, GCA

Corporation, Chapel Hill, NC, February 1983.

5. Review Emission Data Base and Develop Emission Factors for the Construction Aggregate
Industry, Engineering-Science, Inc., Arcadia, CA, September 1984. '

6. C. Cowherd, Jr. et al., Development of Emission Factors for Fugitive Dust Sources,
EPA-450/3-74-037, U. S. Environmental Protection Agency, Research Triangle Park, NC,
June 1974,

7. R. Bohn et al., Fugitive Emissions from Integrated Iron and Steel Plants, EPA-600/2-78-050,
U. S. Environmental Protection Agency, Washington, DC, March 1978.

8. PM-10 Emission Factors for a Stone Crushing Plant Deister Vibrating Screen, EPA Contract
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9, PM-10 Emission Factors for a Stone Crushing Plant Tertiary Crusher, EPA Contract No.
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MARTIN MARIETTA AGGREGATES POST OFACE BOX 20018

RALEIGH, NORTH CARGLINA 27822-0018
TELEPHONE (813} 781 -4580

Aprit 22, 1994

Mr. Ronald E. Myers

EPA/EIB/EFMS (MD-14)

U.S. Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Subject: Emission Factors
Section 8.19.2 - Crushed Stone Processing

Dear Mr., Myers:

We appreciate the time you and Mr. James Southerland took to meet with us an April 13, 1994
to review the latest drafl of Section 8.19.2.

As you know, we have been working very closely with EPA and Entropy Environmentalist, Inc.
since the middle of 1991 to develop numbers that would better reflect the emissions from our
industry. This has been accomplished by the Entropy testing program which covered seven
different crushed stone operations located in North Caroling, Virginia and Tennessee. Industry
members were present during a majority of the testing at all seven locations.

We fee! that the PM10 results from these studies are the best numbers by far for the crushed
stonc industry. We were glad to see that these numbers, with minor changes, have found their
way into table 8.19.2-1. We are, however, surprised to see another column of numbers noted
as Filtersble PM. As you may recall, we had not seen this term or the numbers before our 9:00
a.m, meeting. This last minute addition has created a major concern with our industry.

It appears from your comments that this filterable PM numbcr includes ali of the material
captured by the testing device, suspended or otherwise, and that this column could be used to
represent TSP numbrers, If this is the case, we feel that the publishing of this table will create
more controversy than has ever been experienced in the past.

We were hoping that a conversion from PM10 to TSP could be accomplished by using one
standard conversion number. Such a number currently exists by using the particle size multiplier
found in Section 11.2.1 and Section 11.2.3 of AP-42, If the particle size multipliers of each
section are averaged, a ratio of 2.2 TSP to 1 PM10 is found. A standard copversion number
such as this would not create the cantroverty that is expected from the new draft.
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Mr. Ronald E. Myers
April 22, 1994

Page 2

We have major problems with the Filterable PM column as noted in the followlng comments:

. How can it be explained that the difference between Filterable PM (FPM) and PM10 for
dry screens is by a factor of 10, that for crushing is by a factor of 15, and that for
conveying is by a factor of 25. This is the same type of dust, How can it be so
different between pieces of equipment?

- The use of the old screen factor developed by Engincering-Science, Inc. and currently
in table 8.19.1-1, dated 9/91 is not an accurate comparison. This old screen was a small
flat screen working in a dry sand and grave] operation in California. This application
has nothing to do with inclined sereens working in limestone and graniie.

. AP42, by definition, states that "total suspended particulates (TSP) is that measured by
a standard high volume sampler.” Bmropy was not instructed to determine FPM as an
emission {actor. According to Dr. John Richards, Entropy would not be able to certify
these FPM numbers as representing dependable data. The data was not obtrined using
EPA reference methods and the procedure used by EPA to calculate the emission from
Z01A data has not been studied. Dr. Richards will be responding to this issue in more
detail later.

. In all of the documents we have seen relative to this testing program, the work
assignment issued to Entropy Environmentalist, Inc, was to "conduct a set of emission
tesis at several stone crushing plamts to determine the PM10 emission factor.” In
addition, during the many meetings with Dennis Shipmen and Solomon Ricks, the only
factor refereed to was PM10, FPM has never been mentioned throughout this entire
testing program,

We are requesting that you please reconsider including FPM in the new draft mble. We
need a single conversion relationship between PM10 and TSP. We feel that this is very
necessary since many states are still asking for TSP numbers. 1t would be very helpful
if we could total up the PM10 figures for the plant emissions and then multiply this total
by one TSP conversion number.

Another cancern with the new table is the ratings. MRI’s report states that the testing
methods used during this entire project received an "A”" rating for data, but a2 "D" mating
overall dug to the testing of only a few plants, Based on our understanding of crushed
stone plants, we feel that the rosults collected thus far could be duplicated at any number
of additional plants. This testing series deserves at least a "B” rating. We are concomned
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that the "D" rating will cause some agencies to insist on using the old numbers since the
ratings are the same.

In summary, we are fearful of the FPM mumbers showing up in the same table as the PM10
pumbers, Please consider deleting this column from the table. We will be glad to meet with
you again to discuss this matter in mote detail. Please give me a call here in Raleigh at 783-
4631 if you have any questions regarding the above comments or to arrange an additional
meeting,

Respectfully submitted,

Hlonoce )il

Horace Willson
Manager
Environmental Services

HSW/bp

cc:  James Southerland
Dennis Shipmen
Bitl Ford
Fred Allen

Ceve\hwimycrs.cpy
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Mr. Ronald E. Myers

Emission Pactors and Methodologics Section
Emission Inventory Branch

Office of Air Quality Planning and Standards (MD-14)
United States Environmental Protection Agency -
Rescarch Triangle Park, North Carolina 27711 Fax?

Post-#t™ brand fax transmittal mesmo 7671 [# of pages » /

" Bos M E

X3
249 S/ -8y -5 79 =294/
Dear Mr. Myers: = e . —-

1 appreciate this opportunity to communicate with you on this topic of great importance to our industry.
We must strive for scientific and accurate information where environmental regulation is conceined. The
time for usage of pre or ill-conceived information Is past. The present NSA-EPA project for accuratcly
determining emission factors should be replicated for all industry to work cooperatively with EPA, cost
effectively maximizing the informstion base for environmental projects.

As a member of the NSA AP-42 Task group, | am familiar with the correspondence from Mr. Willian
Ford, P.E. who is Vice President Environmental Programs of the NSA. I will state that I am in complete
agreement with ali the points he discussed in his letter, as [ am sure it is truly a representative response
for all members of our association. As one who dally interacts with state and local regulators, { am
particularly going to expand on the discussion of the inclusion of unnecessary filterable PM emission
factors in Table 8.19.2-1. At first, the Inclusion of this information ¢onfused me and [ have been closely
observing this project for several years, The opportunities for misuse of this information i enormous,
being that 1 know of no appropriate regulatory use for this informatlon. The use of the filterable PM
information is not apparent to me and I am justifiably concerned that its inclusion is detrimental to the
useability of the AP-42 document.

The quality of the information generated is obviously greater than the "D” rating as given the collective
project. Most probably the improper inclusion of the California dry sand and gravel operation data is
responsible for this. 1am oot in favor of diluting the properly designed testing program of crusher stone
plants with this cutside information and thereby reducing the cffect of the scientific procedurcs used.
Great care was used to properly represent the industry with the input of EPA and NSA. I can not
imagine a more thoughtfully designed project with input from a more diverse cross section of regulators
and industry than this project. 1 would therefore recommend a "B" rating for the AP-42 factors as
representative of the industry.

Again, { would like to extent my coagratulations on an ex¢ellent research project and my thanks for the
opportunity to have g positive impact on the correct usage of AP-42, a very vital information source.

Sincerely Yours,

W

Allen Blake, P.E.

cc. Dennis Shiptnan
Jim Southerland

MIDSOUTH DIVIBION / P.O. BOX 7 » KNOXVILLE, TENNESSEE 37901 » TELEPHONE 615 §77-2511
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nsa National Stone Association
1415 Elllot Place, N.W., Washington, D.C. 20007-2599 202/342-1100

TO : Ron Myers -=]|

FAX #: 919/541-0684
COMPANY : U.S. EPA/OAQPS/EIB/EFMS (MD-14)
FROM : Bill Ford

DATE : Apvil 28, 1994

TOTAL PAGES : {including cover sheet)

We transmit from 202-342-0702. 1f you do not receive the pages clearly, call me at 800-
| 342-1415 or locally at 202-342-1100. .

I will be in Raleigh on Priday. Horace Willson and I would like to drop by and visit with you
and Jim Southerland for a few minutes Friday afternoon if your schedules permit, There are
a few things we would like to touch base on:

0 We now have some cost estimates for the additional parameters we discussed earlier and
would like to share that with you.

o Have we furnished everything you need in the way of comments on the draft AP-42
Section?

0 Will we be able to hit the May 1 deadline for the October revision of AP-42?
Pleasc call Christine Saunderson at 800/342-1415 and let her know if we can droip by for a few
minutes.

Thanks.
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GARY D, RADABAUGH, President JOHN T. BEARSS, Vice President THOMAS P, MILLIGAN, Treasurer
MARSHALLVILLE, OHIO MAUMEE, QHIO SIDNEY, QHIO

The Ohio Aggregates Association

ROBERT A, WILKINSON 20 SOUTH FRONT STREET, SUITE 200 TELEPHUNE
Managing Dircctor COLUMBUS, OHID 43215 AREA CODE 614
‘ 224-2117
April 25, 1994

Mr. Ronald E. Myers

Emission Factors and Methodologies Section
Emission Inventory Branch

Office of Air Quality Planning & Standards (MD-14)
United States Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Fax #: (919) 541-0684
Dear Mr. Myers:

We have had a chance to review the draft AP-42 Section 8.19.2 Crushed Stone
Processing report. We would like to complement EPA and NSA on the work that
went into producing this document.

The Ohio Aggregates Association only has two suggestions towards making
this a more usable reference:

1) We feel the reference to Filterable PM should be removed. It
appears to us these factors just add confusion to those using the
document.

2) A note or explanation that an estimate of TSP(PMxw) can be
obtained by multiplying the new PMw valie by 2.2. Ohio EPA
has a lot of TSP data, but not much PM» data on our type
operations. A suggested conversion factor would help both the
regulated community and the regulators.

We appreciate the opportunity to review and comment on AP-42 draft.

Sincerely,

Robert A. Wilkinson, P.E.

Managing Director

OHIO AGGREGATES ASSOCIATION

R/Fllc:Myers/NSA TXT
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Ross B, Yeffrics VIRGINIA AGGREGATES ASSOCIATION Thomas E. Carell
mecutive Dirootor
Presiden:
B. Scott White
Fao-Kragifens

BY FACSIMILE

April 25, 1994

Mr. Ronald E. Myers

Emission Factors and Methodologies Saction
Emssion Inventory Branch

Cffice of Air Quality Planning and Standards (MD-14)
U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

RE:  Draft AP-42 Section 8.19.2
Dear Mr. Myers:

I am writing in response to the recently released draft AP-42 SECTION 8.19.2 CRUSHED
STONE PROCESSING and the corresponding background report The Virginia Aggregates
Association (VAA) is a state-based trade association whose members account for over 80
percent of the total annual non-fuel mineral production in Virginia. Virginia has consistently
been ranked in the top ten nationally in total annual crushed stone production, On behalf of the
VAA member companies I appreciate the opportunity to comment on the above referenced draft.

First, let me note that | have reviewed National Stone Association’s (NSA) letter to you of April
22, 1994 and fully support the comments contained therein. For brevity, 1 will not repeat the
entire body of Mr. Ford’s letter. However, there are a numuber of critical points in his
correspondence which are worthy of specific emphasis. They are:

1) Filterable PM emission factors should rot be included in this edition of AP-
42, PM; is the criteria pollutant for particulate matter and AP-42 should not include
emission factors for other poliutants. According to the MRI background document
“Method 102A is not the reference test method for quantifying filterable PM
emissions,....”” I fail to see justification in including such questionable data in the results
of a threc year test program that used standard testing procedures to develop more
accurate data on a specific pollutant (i.e. PM,q). Including filterable PM factors will only
lead to confusion within both the regulatory and regulated community.

1904 Byrd Avearus - Suits 111 - Richmand, Virginla 23230
Phone (804) 282-0401 Facaimile (504) 2828134
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Mr. Ronald E. Myers
Page 2 of 2
April 25, 1994

2) The “D” ratiogs given to the PMy, emission factors sre much foo low. In
teview of Section 5.3 of EPA’s October 1993 manual, Technical Procedures for

Developing AP-42 Emission Factors and Preparing AP-42 Sections there does not appear

to be a basis for such low emission factor ratings, The individual test are all “A” rated.

For many months, the VAA has been working with our state air regulatory agency to
encourage their early adoption of the new emission factors, A very compelling reason for
this action is the quality of the new data compared to the old data. By EPA adopting an
unreasonably low rating for the new emission factors what impetus is there for any state
agency to use these new factors? Considerable time, money and effort went into the

testing program by both EPA and industry. I would hope this collaborative effort was not
in vain.

VAA appreciates the opportunity to comment on the proposed draft AP-42 section. Should you
have any questions regarding the issues raised please do not hesitate to contact me directly.

Very truly yours,

Thomas E. Carroll
Executive Director

TEC/amd

cc:  Jim Southerland (EPA)
Dennis Shipman (EPA)
William Ford (NSA)

winword\ec\onyarslet doc




nsa National Stone Association

1415 Elliot Place, N.\W/. # Washington, D.C. 20007-2599 ® 202/342-1100
April 22, 1994

Mr. Ronald E. Myers

Emission Factors and Methodologies Section

Emission Inventory Branch

Office of Air Quality Planning and Standards (MD-14)
United States Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Dear Mr. Myers:

Thank you for your recent letter and the enclosed copy of the draft AP-42 SECTION 8.19.2
CRUSHED STONE PROCESSING and the corresponding background report for the section.
The National Stone Association (NSA), as the national trade association representing the many
interests of the crushed stone industry, and whose over 500 members account for approximately
80 percent of the annual United States production of crushed stone, appreciates the opportunity
to review and comment on the draft section.

NSA has also appreciated the opportunity to work with EPA over the last three years in the
cooperative project to develop high-quality, accurate measurements of PM,, emissions from
crushed stone operations. We believe the project has been extremely successful and has made
a positive contribution to the nation’s scientific database on air emissions.

While the draft AP-42 Section 8.19.2 is generally satisfactory, we have comments on four areas
and some minor clean-up suggestions. Our comments and suggestions follow.

Process Description
The following changes should be made to Section 8.19.2.1 Process Description. Strikeouts

indicate text which should be removed and underlining indicates suggested additional text:

0 Paragraph 3, line 4: Jaw, impactor; or gyratory crushers....
0 Paragraph 3, line 7: ...a surge pile for temporary storage: or sold as coarse aggregates.
o Paragraph 5, line 1: Tertiary crushing is usually performed using cone crushers or

hammermits other types of impactor crushers.

0 Paragraph 35, line §: ...product bins or to open area stockpiles:, or to other processing
systems, such as washing, air separators, screens and classifiers for the production of
manufactured sand.

0 Paragraph 6: This paragraph should be deleted.
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Filterable PM
PM should be defined as particulate matter that includes only those particles with an
aerodynamic diameter less than or equal to a nominal ten micrometers.

Filterable PM emission factors should not be included in this edition of AP-42. Including
Filterable PM emission factors is misleading and will lead to confusion.

0

The National Ambient Air Quality Standard is now PM,,. It has been PM,; for more
than six years. According to 40 CFR 50.6 (¢), "For the purpose of determining
attainment of the primary and secondary standards, particulate matter shall be measured
in the ambient air as PM, (particles with an aerodynamic diameter less than or equal to
a nominal 10 micrometers) by...".

Since PM,, is now the criteria pollutant, there is no reason to include emission factors
for Filterable PM in AP-42, To do so only creates confusion among the users of the
document and lessens the credibility of AP-42.

The only potential argument for considering Filterable PM might fall under NSPS
Subpart OO0, which includes a standard of 0.05 g/dscm particulate matter, which ties
back to the particulate measured by Method 5 or Method 17. Had EPA revised and
updated the NSPS rule in a timely manner as required by law, that standard would not
remain as it is. Further, the NSPS rule requires that a measurement be made.
Compliance cannot be determined using an emission factor. Finally, information we
have received from members around the country calculating emissions using the new data
indicates that most, if not all, plants will fall under the 100 ton limit set out in Title V
of the Clean Air Act Amendments.

In short, even the outdated NSPS rule does not support the argument for including
Filterable PM in the new AP-42 section. In addition, Subpart OOO should be re-
promulgated in terms of PM,,.

The new operating permit fee program under Title V of the Clean Air Act Amendments
of 1990 is intended to generate revenue for states to use to operate their air pollution
control programs. It provides an incentive for states to use the largest numbers available
as the basis for their fee programs. As the draft section is currently written, there will
be an inclination for the states to use the numbers for Filterable PM, which are larger
than the numbers for PM,,.

Filterable PM represents all particulates caught by the filter, including the big stuff. As
noted under 8.19.2.2 Emissions and Controls, "A substantial portion of these emissions
consists of heavy particles that may seitle out within the plant.” TSP, as it has been used
by the states up to now, and as shown in Table 8.19.2-1 in the current version of AP-42,
is PM;,. There is a difference between the two parameters., Unless states using
Filterable PM as a substitute for TSP, go through the public rule-making process and
promulgate new rules based on Filterable PM, they will be regulating a different
parameter without the benefit of public input.
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0 The background document from MRI notes on pages 9 - 12, in reference citations 3 - 8,
that "Method 201A is not the reference test method for quantifying filterable PM
emissions,...". The author goes on to say that "the preseperator and filter catch for the
method should provide representative results for filterable PM" (emphasis added). We
believe this is a poor approach and does not represent good science. If Filterable PM
values are to be included, they should be measured using the reference test method.

Including the Filterable PM emission factors in Table 8.19.2-1 in a column adjacent to
the PM,, emission factors based on high quality, "A" rated data creates the impression
that the Filterable PM emission factors are of equal quality to the PM,, emission factors.
They were not measured using the reference test method and they are not of equal
quality.

0 We have been working cooperatively with EPA on the test program for three years.
Until our meeting with you and Jim Southerland on April 13, 1994, no mention has been
made of Filterable PM. If there is evidence that Filterable PM will become a criteria
pollutant in the next few years, subsequent testing should be designed to gather high
quality data to serve as the basis for eventual Filterable PM emission factors. Adding
Filterable PM at this point as an apparent afterthought, without an opportunity to build
it into the testing program, is bad science and bad policy.

We recommend deleting Filterable PM from this edition of AP-42. If the Agency is
moving in the direction of rule-making involving Filterable PM, we should incorporate
it into our testing program and begin developing sound data for future use.

If there is interest in providing guidance on total particulates, at least as an interim measure, we
suggest an approach based on the particle size multipliers in the current edition of AP-42. A
note could be added to the new section advising that an estimate of TSP (PM;,) can be obtained
by multiplying the new PM,, values by 2.2 (The average of the particle size multipliers in
Section 11.2.1 and Section 11.2.3 of the current AP-42). This would give the states a way to
estimate PM,; and may help keep them from having to re-promulgate rules because the definition
of TSP has changed.

Unrepresentative Data
Data from several tests which are not representative of typical stone crushing plants have been

included and should be removed. The data from Reference 10 was part of the data set for
screening operations. This data was from Engineering-Science tests of horizontal screens at two
dry sand and gravel operations in California, not stone crushing operations, and should be
deleted from the stone crushing section of AP-42.

Emission Factor Ratings

NSA disagrees with the "D" ratings given to the PM;, emission factors. This is not consistent
with the criteria specified on page 28 of Technical Procedures for Developing AP-42 emission
Factors and Preparing AP-42 Sections. The "D" ratings apply to data sets which have the
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following characteristics:

o Based on A and B rated test data

0 “...reason to suspect that these facilities do not represent a random sample of the
industry.”

o Evidence of variability within the source population.

With the exception of the Engineering-Science tests of sand and gravel plants (which do not
belong in this data set) all of the tests have been "A" rated. There are no "B" rated tests.

While not spelled out in the test reports, Entropy, NSA and EPA made a very determined effort
to find plants that were representative. Entropy, NSA and EPA personnel visited a large number
of facilities in North Carolina, Virginia, Tennessee and Maryland. A significant pre-survey was
also conducted prior to the tests in North Carolina and Virginia. Throughout the three year test
program there has not been an attempt to find the best or worst facilities for emission testing.

The emission factor tests at the various plants tested exhibited surprisingly little variability.
There is no valid reason to discredit the data with a "D" rating.

The "B" rating appears to be very consistent with the stone crushing emission factor data set
(References 3 - 8). All of these tests are "A" rated, the tests were conducted at a number of
different facilities representative of the overall industry and the data are sufficiently precise.

By not using EPA’s published criteria and by adopting a very low rating for the new emission
factors, EPA is discrediting the data developed jointly by its own Emission Inventory Branch
and NSA. State regulatory agencies could very easily dismiss the new data (which has been
obtained at considerable cost and effort) as no better than the earlier versions of AP-42 emission
factors. The "D" rating is inappropriate and serves as a disincentive to future joint efforts
involving EPA and private organizations.

The new emission factors for crushing, screening and transfer points should receive at least a
"B" rating.

Miscellaneous
PM-10 should be written PM,,,.

Paragraph 1 of Section 8.19.2.2 Emissions and Controls should be modified as follows (line 6):
...re-entrainment of settled dust by wind or machine movement. All processing emissions except
baghouses or enclosed buildings with a forced air vent or stack should be considered fugitive
emissions, Factors affecting emissions...

Fines crushing in Table 8.19.2-1 should be defined to prevent confusion.

With regard to the background report, line 10 of I. INTRODUCTION should be revised as
follows and mdustry practlces a—eemp%ete—rewsm—ef—the—&?—@—seeheﬂ—wrﬂ—ne{—-be

Thxs appears to be hold -over language from last year s draft. We have now fimshed the test
program for crushers, screens and transfer points.
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On page 15 of the background document, in paragraph 1 under III. RESULTS OF DATA
ANALYSIS, the statement is made that the emission factors for tertiary crushing can be used
as an upper limit for secondary crushing. Since footnote f of Table 8.19.2-1 notes that emission
factors for tertiary crushing can be used as an upper limit for both primary and secondary
crushing, this paragraph should be corrected to include primary crushing so that it corresponds
with the table.

There are several rounding errors:
Fines crushing (3-05-020-05) - 0.01446 rounds to 0.014, not 0.015.

Fines screening (3-05-020) - 0.07041 rounds to 0.070, not 0.071.
Transfer point with wet suppression (3-05-020-06) - rounds to 0.000046, not 0.000043.

And two typos:
Fines screening with -wet suppression (3-05-020) - should be 0.00184, not 0.0021.

Truck loading-conveyor: crushed stone (3-05-020-32) - should be 0.00010, not 0.0010.
The metric version needs to be checked also.

In summary, NSA requests that the following changes be made to the draft AP-42 SECTION
8.19.2 CRUSHED STONE PROCESSING:
1. The process description should be changed as indicated to make it accurate.

2. The emission factors for Filterable PM should be removed from the document.

3. A note that TSP can be estimated by multiplying the PM,, values by 2.2 should be added
to give state regulators guidance on TSP values.

4, The emission factor ratings based on the new test data should be changed to "B".
3. The miscellaneous changes as noted should be made.
NSA appreciates the opportunity to comment on the proposed draft AP-42 section. We look

forward to continuing to work cooperatively with EPA in developing other high-quality additions
to the air emissions database in the future.

Sincerely,

William C. Ford, P.E.
Vice President Environmental Programs

cc: Jim Southerland
Dennis Shipman
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MARTIN MARIETTA AGGREGATES POST OFFICE BOX 30013
RALEIGH, NORTH CAROLINA 27622-0013
TELEPHONE (919) 781-4550

April 22, 1994

Mr. Ronald E. Myers

EPA/EIB/EFMS (MD-14)

U.S. Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Subject: Emission Factors
Section 8.19.2 - Crushed Stone Processing

Dear Mr. Myers:

We appreciate the time you and Mr. James Southerland took to meet with us on April 13, 1994
to review the latest draft of Section 8.19.2.

As you know, we have been working very closely with EPA and Entropy Environmentalist, Inc.
since the middle of 1991 to develop numbers that would better reflect the emissions from our
industry. This has been accomplished by the Entropy testing program which covered seven
different crushed stone operations located in North Carolina, Virginia and Tennessee. Industry
members were present during a majority of the testing at all seven locations.

We feel that the PM10 results from these studies are the best numbers by far for the crushed
stone industry. We were glad to see that these numbers, with minor changes, have found their
way into table 8.19.2-1. We are, however, surprised to see another column of numbers noted
as Filterable PM. As you may recall, we had not seen this term or the numbers before our 9:00
a.m. meeting. This last minute addition has created a major concern with our industry.

It appears from your comments that this fiiterable PM number inciudes all of the material
captured by the testing device, suspended or otherwise, and that this column could be used to
represent TSP numbers. If this is the case, we feel that the publishing of this table will create
more controversy than has ever been experienced in the past.

We were hoping that a conversion from PM10 to TSP could be accomplished by using one
standard conversion number. Such a number currently exists by using the particle size multiplier
found in Section 11.2.1 and Section 11.2.3 of AP-42. If the particle size multipliers of each
section are averaged, a ratio of 2.2 TSP to | PMI0 is found. A standard conversion number
such as this would not create the controversy that is expected from the new draft.
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April 22, 1994
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We have major problems with the Filterable PM column as noted in the following comments:

How can it be explained that the difference between Filterable PM (FPM) and PM 10 for
dry screens is by a factor of 10, that for crushing is by a factor of 15, and that for
conveying is by a factor of 25. This is the same type of dust. How can it be so
different between pieces of equipment?

The use of the old screen factor developed by Engineering-Science, Inc. and currently
in table 8.19.1-1, dated 9/91 is not an accurate comparison. This old screen was a small
flat screen working in a dry sand and gravel operation in California. This application
has nothing to do with inclined screens working in limestone and granite.

AP42, by definition, states that "total suspended particulates (TSP} is that measured by
a standard high volume sampler.” Entropy was not instructed to determine FPM as an
emission factor. According to Dr. John Richards, Entropy would not be able to certify
these FPM numbers as representing dependable data. The data was not obtained using
EPA reference methods and the procedure used by EPA to calculate the emission from
201A data has not been studied. Dr. Richards will be responding to this issue in more
detail later.

In all of the documents we have seen relative to this testing program, the work
assignment issued to Entropy Environmentalist, Inc. was to "conduct a set of emission
tests at several stone crushing plants to determine the PM10 emission factor." In
addition, during the many meetings with Dennis Shipmen and Solomon Ricks, the only
factor refereed to was PM10. FPM has never been mentioned throughout this entire
testing program.

We are requesting that you please reconsider including FPM in the new draft table. We
need a single conversion relationship between PM10 and TSP. We feel that this is very
necessary since many states are still asking for TSP numbers. It would be very helpful
if we could total up the PM10 figures for the plant emissions and then multiply this total
by one TSP conversion number.

Another concern with the new table is the ratings. MRI’s report states that the testing
methods used during this entire project received an "A" rating for data, but a "D" rating
overall due to the testing of only a few plants. Based on our understanding of crushed
stone plants, we feel that the results collected thus far could be duplicated at any number
of additional plants. This testing series deserves at least a "B" rating. We are concerned




Mr. Ronald E. Myers
April 22, 1994
Page 3

that the "D" rating will cause some agencies to insist on using the old numbers since the
ratings are the same.

In summary, we are fearful of the FPM numbers showing up in the same table as the PM10
numbers. Please consider deleting this column from the table. We will be glad to meet with
you again to discuss this matter in more detail. Please give me a call here in Raleigh at 783-
4631 if you have any questions regarding the above comments or to arrange an additional
meeting.

Respectfully submitted,

Wm &b,

Horace Willson
Manager
Environmental Services

HSW/bp

cC: James Southerland
Dennis Shipmen
Bill Ford
Fred Allen

Uevs\hwimyers.epa
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By Fax

Mr. Heary Thomas, Deputy Dicector

Emissions, Monitoring and Analyzics Division
Office of Alr Quality Planning and Standards (MD-14)
Unitad States Environmental Protestion Agency
Resaxcch Triangle Park, North Carolina 27711

Dear Heary:

Ms. Judy Blanchard, Deputy Director of the Houte Committee on Government Reform and Oversight, participated
in NSA's Environmental Committes meeting Tuesday, May 16 which was held in Washington in conjunction with
our annual Governmment Affairs Conference.

The Eaviroamental Committes discussed the problems we bave had with both AP-42 and NSPS Subpart 000 at
leagth with Ms. Blanchard. Congressman William F. Clinger, It., Chairman of the House Government Reform and
Cvenight Committes, usad input from NSA's Environmental Commitice in his specch on H.R. 450, The Regulatory
Transition Act of 1995, on the Houso floor. A copy of Congressman Clinger's speech is enclosed for your
information. NSA's Eavironmental Committee Is the "group of small businessmen...” mentionad 3t the botiom of
‘the second page of the epocch.

On gnother matter, we are srill awaiting a response from EPA on the baul road test plan. As you know, we want
10 be surc we are both in agreement ou the project before we proceed and commit the considersble sum of money,
time and in-kind contributions from the plants involved In the testing.

Two addifional ftems necd to dbe addressed by EPA before we proceed. Test data for the crushers, screens and
transfer points, which were used as the basis for the emission factors In the new fifth edition of AP-42, showed
ingignificant differences between emissions from plants processing granite and plants processing limestone.
Accordingly, EPA made the declsion to develop a single emission factor for the process, regardless of the type of
stone being processed. This has worked well in practice. However, hefore proceeding with the haul road tests, we
want EPA's azxurance that tests made on granite will suffice for develuping general haul rogd emission factors.

Finally, EPA staff has suggested Incorporating a teacer gas into the study. While we do not believe this is necessary,
this matter noads to be resolved before the study proceeds. EPA staff bave indicated that Midwest Research Institute
may not accept the results of the haul road test without the tracer gas. We respectfully wish 1o point out that EPA
is responsible for establishing policy, not the Agency’s consultants.

Your assistance in resolving these questions so we can get the emissions testing done will be most appreciated.

Sincerely,

William C. Ford, P.E.
Viee President, Environmental Programs

ce: Judy Blaachard
Mary Nichols
Karen Brown
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Statament of the Honorable Wiltlam F. Clinger, Jr.
May 17. 1998

H.R.4850/8.218
“The Reguistory Transltion Act of 1986~

M. Spesker,

As part of the "Contract with America®, the House passed
overwheimingly In a bipartisan fashion H.R. 450, “"The Reguiatory
Transition Act of 1986", which imposss 8 temporary morstorium on.
the issuance of reguistions. [t provides a very nacessary time out on
the promulgation and implementation of reguistions whils Congress Is
in the procass of dellberating long overdus regulatory reforms.

| think It would be heipful to review the bidding for a moment.
After two full days of debete on the House floor and numerous
amendments, the final vote was 276-148. The House passed this bit
mebhmwu.lﬂl.cndmnwwm“ommr. One
month later the Sanate passed thelr version of the morstorium — which
Is frankly hard to charscterize as e reguistory morstarium. It sets up a

Congressional roview process. It is VERY different than the House
version.
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The House bill is a good plece of legisiation that was orafted to
ﬁunMﬁoMﬂnMuf«vdwdﬂzthwﬂhn
the same time providing a necessary time out from the burdens of
ngmon-oumﬂorwwnﬂwuw while we psss major
regulatory reform. éom Congressmen Tom Delay and David Mcintash
authored H.R. 460 to provide this short term morstoerium to sllow |
Congrass and the Administration 10 revisw reguiations on the hooks
.mmmmmmm—-ndmmlmmnﬂv. .«

whether they make sense.

Dmmamm-mﬂﬂ-mwo'\n heard story after
Mlmm‘m. Many reguistions ars unnecassary,
duplicative or confiicting. Mow many small businesses do we want to
put OUT OF BUSINESS before we pass reforms?

Just yesterday, we heard from a group of small businessmen
that again underscorsd this point. Regulations promuigated under the
Closn Alr Act require that this Industry obtain a parmit from the EPA or
State EPA for each pisce of naw equipmant that they buy or install for
their plant, rather than being sliowed to have s singls permit for that
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m.mummem-wmmmmamo
inspection you havs to get a separste Inspaction for the doors. the
mw&mbﬂkmmmk.wmﬂﬁmmmdm.m
businessmen want to protect the enviconment, but find thamseives
using encugh paper to plant a new forsat — with ilttls or no
environmants! bensfits geined. For sach factiity. 300-400 pages of
paper have to be generated to meet both the EPA and State
requirements — which are often duslicative and conflicting. { em told
that it taok 8 150 page manual just to explain the regulation.

Mr. Speaker, H.R. 450 Is & good bill. We can nat afford as &
soclsty to eomlnuo down ths road we are marching. This bill provides
us an opportunity for a time out to review reguistions. it Is my sincere
hopa that after all this sffort we would be sbie to craft a ressonsble
mmmmmam Somowmatwowomdmﬂu

fmmamm.m:lmplvumcohgtohamn.

| urgs my colieaguas to support this motion and hope that the
Senate will ses fit to move this bill forward to conference in an
expedited fashion. It Is s bilt that does not belong In Congress - it
belongs on tha Prasident’s desk.

TOTAL P.B6




William C. Ford, P.E.

Vice-President Environmental Programs
National Stone Association

1415 Elliot Place, NW

Washington, DC 20007-2599

Dear Mr. Ford:

I have reviewed the May 8, 1995 test plan proposal entitled
"Determination of PM-10 Emission Factors for a Quarry Haul Road
for a Stone Crushing Plant" prepared by John Richards, PhD., P.E.
and Todd Brozell of Air Control Techniques, P.C. for the National
Stone Association. Other EPA staff which have assisted in this
review include Roy Huntley and Solomon Ricks. In the review of
this test plan the primary criteria used is to recommend the use
of established testing procedures that will collect particulate
emission information to satisfy our immediate mutual needs and
also satisfy potential future needs that can be identified. 1In
addition, I have included recommendations that will satisfy the
needs of other air pollution users where that can be satisfied
for minimal expenditure of resources.

I would first like to apologize for the time that it has
taken to provide you with a review of the test plan. I would
also like to apologize for what may seem like a change in the
direction that it seems that we are recommending be taken in the
testing of these fugitive emission sources. However, I would
prefer that the information collected be of comparable quality to
the information that the Agency has used to establish the
existing emission factors for unpaved roads and other fugitive
gsources. I do not hesitate to use novel sampling methods when
there are not established protocols or when the protocols that
have been established have serious flaws. However, whenever
there are established protocols, those should be preferred and if
there is some reason that they are not preferred then additional
procedures should be incorporated in the test plan to allow valid
comparisons of the collected data with the standard
methodologies.




2

It appears that the air flow of the fans is sufficient to
provide a capture hood face velocity of only about 60 ft/minute.
This is significantly lower that the desired face velocity for
this system of 150 ft/min and the stated capture velocity of 130
ft/min. It is recommended that the fan size be increased to more
closely achieve the desired face velcocity of the hooding system.
As a quality control check of this face velocity, it is
recommended that velocity measurements at the face of the hood be
made and included in the test report. The air flow provided by
the fans used to push the air at the upwind locations are not
indicated. The upwind air flow should meet the following
criteria:

Q = X @

1
D X E

Where Q; is the upwind airflow, Q; is the airflow of the
capture hood system, D is the throw length distance (between the
fans and the hood) and E is an entrainment factor which is 0.7
for throw lengths in excesg of 24 feet. As a quality control
check the air flows from the upwind fans should be verified and
included in the test report. As suggested by Dr. John Richards
in our meeting of April 27, a flange should be used to extend the
effective capture height of the hood system. Although the flange
height will be limited by structural considerations, it is
believed that a height of more than 14 ft would not be
beneficial. This is based upon an estimated velocity toward the
hood system at the highest point be at least 10% of the average
capture velocity of the hood (reference ACGIH Industrial
Ventilation, A Manual of Recommended Practice). I have attached
the relevant pages from the ACGIH manual for the above
calculations.

As you may be aware, the method that has historically been
used to quantify emisgions from unpaved and paved roads is a
profiling tower to quantify total particulate and to obtain
particle size distributions. See the attached pages from the
Southern Research Institute "Critical Review of Open Source
Particulate Emission Measgurements" and the Emission Measurements
Laboratory study "Review of Methods for Measuring Fugitive PM-10
Emission Rates". The historical methodology has incorporated
preferred sampling heights for total particulate mass at 1.5,
2.5, 4.0, 6.0, 7.5 and 10 meters using isokinetic samplers
because significant exposures have been documented up to 9
meters. In addition, concurrent particle sizing devices are
included in the profiling tower at 1.5, 4.5, and 7.0 meters.
This hisgstorical sampling methodology has documented maximum
exposure values at between 1.5 and 2 meters. This is the
methodology that has been used to quantify emissions for the data
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base supporting the unpaved roads emission factor. The test
procedure recommended by Air Control Techniques, P.C. differs
substantially from the established methodology that has received
critical review and provides good results. The most significant
differences and their estimated effects are 1) that because the
highest sampling height of the hood system is only 4.2 meters (14
feet), only approximately 50% of the effective area of emissions
are captured, and 2) that because the sampling is not being
conducted isokinetically, the area where the maximum exposure
values have been historically measured may be over sampled. The
comparison of results from different tests using the same
measurement method is difficult enough. The introduction of a
gsampling method that has not undergone critical review or a
comparison with the established methodology complicates any
comparison further.

However, thig method does appear to offer advantages with
respect to decreased reliance on ambient wind conditions,
relative wind directions to the road segment being tested,
avoidance of interfering sources of particulate emissions and
physical constraints at typical stone quarries that may be
gselected for performing the test program. It is believed that
the obstacles to using the procedure recommended could be
overcome by incorporating the use of gas tracer measurements into
the QA/QC procedures of the test program. By using the
quantitative release of an inert, non-toxic, stable gas to
quantify the over/under sampling of the particulate (primarily
that particulate smaller than 10 p meter)}, the usefulness of the
emissions quantified during this test program would be improved
to the level of the measurements that have been made for unpaved
road emissions factors using the established methodologies. It
is recommended that the tracer gas be released from the lower
portion of the haul trucks so as to represent not only the dust
entrained within the capture area of the hood system but alsc to
represent the dust entrained and carried into the capture area of
the hood system by the truck. A study by Russell G. Frankel on
the accuracy of Gas Tracer Measurements of Fugitive Dust
Emissions is attached.

In section 2.2, there is a statement that the standard
operating procedures for Method 20la will be followed. However,
later a statement that single point measurements will be made
since the hood sampling systems will serve as a mixing chamber
for the swirling emissions from the haul road. The standard
operating procedures for Method 201la involve a full traverse even
when emissions are fully mixed and sampling location criteria
have been met. It is recommended that a full traverse be
performed using two ports (one at the top of the duct and one 90°
off of vertical. In addition, this section indicates that the
standard Method 20la procedures will be modified at the request
of the U.S. EPA in order to measure total filterable particulate.
No modifications of the sampling train are required in order to
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measure the filterable particulate collected in the cyclone. The
gas flow disturbance from large diameter cyclone are not
significant when the duct diameters are as large as are proposed
for this test. It is also recommended that the emission testers
plan to achieve iscokinetics within 10%.

In section 2.3.2, there is a procedure for sampling and
analyzing the road materxial. The procedure does not follow the
methodology that has been established for unpaved road surfaces.
In addition, the drying procedure described does not follow the
recommended procedure. The established procedure for sampling
from unpaved roadways is to mark a 0.3M wide portion of the road
surface (full width). Sweep the loose surface material from the
hard bagse (avoiding any mounded material along the road
centerline). This procedure for collecting the sample is
described in more detail in the attached Appendix C.1 of AP-42
sth Edition. The drying procedure uses an oven of 230° F and a
drying time of overnight. The procedure for drying the sample is
described in more detail in the attached Appendix C.2 of AP-42
5t Edition.

In section 2.3.3, there is a procedure for analyzing the
fines content of the rocad dust collected. This does not appear
to follow the recommended laboratory procedure for surface/bulk
materials. The stated procedure lists the use of a 325 mesh
sizing pan and has 75 micron in parenthesis following that
statement. The recommended laboratory procedure is to use a 200
mesh screen. The stated size is the same and the number in the
test plan may be a typographical error. The recommended
procedure is contained in Appendix C.2 of AP-42 sth Bdition.

I have noted that only Filterable PM-10 and Filterable
Particulate are included in the test plan. With the increased
emphasis that is being placed on particulate in the smaller size
ranges, I would suggest that serious consideration be given to
extending the usefulness of this test data by obtaining particle
gize distribution data through the use of a concurrent analysis
using scme type of cascade impactor.

I appreciate the National Stone Association allowing me to
review the test plan and provide the above recommendations on
improving the haul road test. I also appreciate the Associations
willingness to expend resources and staff time in the development
of information that will lead to an improved knowledge of the
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emissions that are generated by process operations of member
companies. As always, should you wish to discuss my
recommendations or how the Agency may be of assistance please
call me at (919) 541-5407. I look forward to the two haul road
tests that you have planned.

Sincerely,

Ronald E. Myers
Emission Factor and Inventory Group

6 Enclosures

cc: Roy Huntley, EFIG without Enclosures
Bill Lamason, SCG-B without Enclosures
John Richards, Air Control Techniques w/ Enclosures
Solomon Ricks, SCG-B without Enclosures
Jim Southerland, EFIG without Enclosures
Henry Thomas, EMAD withoutEnclosures

OAQPS:EMAD:EFIG:MYERS:ew:4201 ALEX:6/8/95: HAUL-RD.EVL:(Mobley’s Purple Label created:6/8/95)
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nsa National Stone Association

1415 Elllot Place, N.W., Washington, D.C, 20007-2599 202/342-1100

TO : Mr. Ronald E. Myers
dj‘AX # 1 919/341-0684

COMPANY : U.S. EPA/OAQPS/EIB/EFMS (MD-14)

FROM : RBill Ford 4%

DATE : April 22, 1994
TOTAL PAGES : (including cover sheet)

We transmit from 202-342-0702, If you do not receive the pages clearly, call me at 800-
342-1415 or locally at 202-342-1100.

Please see attached.
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nsa National Stone Assoclation

1415 Ehict Place, N.\. ® Washington, D.C. 20007-2599 @ 202/342-1100
April 22, 1994

Mr. Ronald E. Myers

Emission Factors and Methodologies Section

Emission Inventory Branch

Office of Air Quality Planning and Standards (MD-14)
United States Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Dear Mr. Myers:

Thank you for your recent letter and the enclosed copy of the draft AP-42 SECTION 8.19.2
CRUSHED STONE PROCESSING and the corresponding background report for the section.
The National Stone Association (NSA), as the national trade association representing the many
interests of the crushed stone industry, and whose over 500 members account for approximately
80 percent of the annual United States production of crushed stone, appreciates the opportunity
to review and comment on the draft section.

NSA has also appreciated the opportunity to work with EPA over the last three years in the
cooperative project to develop high-quality, accurate measurements of PM,, emissions from
crushed stone operations. We believe the project has been extremely successful and has made
a positive contribution to the nation’s scientific database on air emissions.

While the draft AP-42 Section 8.19.2 is generally satisfactory, we have comments on four areas
and some minor clean-up suggestions. Qur comments and suggestions follow.

The following changes should be made to Section 8.19.2.1 Process Description. Strikeouts
indicate text which should be removed and underlining indicates suggested additional text:

0 Paregraph 3, line 4: Jaw, impactor; or gyratory crushers....

o Paragraph 3, line 7: ...a surge pile for iemporary storage: or sold as coarse aggregaies,

0 Paragraph §, line 1: Tertiary crushing is usually performed using cone crushers or
0 Paragraph 5, line 5: ...product bins or to open area stockpiles-, or 10 other processing
stem washi i r ns and classifiers for the pr ' f

manufactured sand.
o Paragraph 6: This paragraph should be deleted.

19181
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Hiterable PM
PM should be defined as particulate matter that includes only those particles with an
asrodynamic diameter less than or equal to a nominal ten micrometers.

Filterable PM emission factors should not be included in this edition of AP-42. Including
Filterable PM emission factors is misleading and will lead to confusion.

o The National Ambient Air Quality Standard is now PM,,. It has been PM,, for more
than six years. According to 40 CFR 50.6 (c), "For the purpose of determining
attainment of the primary and secondary standards, particulate matter shail be measured
in the ambient air as PM,, (particles with an acrodynamic diameter less than or equal to
a nominal 10 micrometers) by...".

0 Since PM,q is now the criteria pollutant, there is no reason to include emission factors
for Filterable PM in AP-42. To do so only creates confusion among the users of the
document and lessens the credibility of AP-42.

0 The only potential argument for considering Filterable PM might fall under NSPS
Subpart 000, which includes a standard of 0.05 g/dscm particulate matter, which ties
back to the particulate measured by Method 5 or Method 17. Had EPA revised and
updated the NSPS rule in a timely manner as required by law, that standard would not
remain as it is. Further, the NSPS rule requires that a measurement be made.
Compliance cannot be determined using an emission factor. Finally, information we
have received from members around the country calculating emissions using the new data
indicates that most, if not all, plants will fall under the 100 ton limit set out in Title V
of the Clean Air Act Amendments.

In short, even the outdated NSPS rule does not support the argument for including
Filterable PM in the new AP-42 section. In addition, Subpart QOO should be re-
promulgated in terms of PM,,,

o The new operating permit fee program under Title V of the Clean Air Act Amendments
of 1990 is intended to generate revenue for states to use to operate their air poliution
control programs. It provides an incentive for states to use the largest numbers available
as the basis for their fee programs. As the draft section is currently written, there will
be an inclination for the states to use the numbers for Filterable PM, which are larger
than the numbers for PM,,.

o Filterable PM represents al] particulates caught by the filter, including the big stuff. As
noted under 8.19.2.2 Emissions and Controls, "A substantial portion of these emissions
consists of heavy particles that may settle out within the plant.® TSP, as it has beea used
by the states up to now, and as shown in Table 8.19.2-1 in the current version of AP-42,
is PM;,. There is a difference between the two parameters. Unless states using
Filterable PM as a substitute for TSPy, go through the public rule-making process and
promulgate new rules based on Filterable PM, they will be regulating a different
parameter without the benefit of public input.




B4/22/1994 16:58 202-342-8702 NATIONAL STONE ASSOC PAGE 84

~3-

0 The background document from MRI notes on pages 9 - 12, in reference citations 3 - 8,
that “Method 201A is not the reference test method for quantifying filterable PM
emissions,...". The author goes on to say that "the prescperator and filter catch for the
method should provide representative results for filterable PM” (emphasis added). We
believe this iz a poor approach and does not represent good science. If Filterable PM
values are to be included, they should be measured using the reference test method.

Including the Filterable PM emission factors in Table 8.19.2-1 in a column adjacent to
the PM,, emission factors based on high quality, "A" rated data creates the impression
that the Filterable PM emission factors are of equal quality to the PM,, emission facters.
They were not measured using the reference test method and they are not of equal
quality.

o We have heen working cooperatively with EPA on the test program for three years.
Until our meeting with you and Jim Southerland on April 13, 1994, no mention has been
made of Filterable PM. If there is evidence that Filterahle PM will become a criteria
pollutant in the next few years, subsequent testing should be designed to gather high
quality data 1o serve as the basis for eventual Filierable PM emission factors. Adding
Filterable PM at this point as an apparent afterthought, without an opportunity 10 build
it into the testing program, is bad science and bad policy.

We recommend deleting Filterable PM from this edition of AP-42, If the Agency is
moving in the direction of rule-making involving Filterable PM, we should incorporate
it into our testing program and begin developing sound data for future use,

If there is interest in providing guidance on total particulates, at least as an interim measure, we
suggest an approach based on the particle size multipliers in the current edition of AP-42, A
note could be added to the new section advising that an estimate of TSP (PM,,) can be obtained
by multiplying the new PM,, values by 2.2 (The average of the particle size multipliers in
Section 11.2,1 and Section 11.2.3 of the current AP-42). This would give the states a way to
estimate PM,, and may help keep them from having to re-promulgate niles because the definition
of TSP has changed.

Data from several tests which are not representative of typical stone crushing plants have been
included and should be removed. The data from Reference 10 was part of the data set for
screening operations. This data was from Engineering-Science tests of horizontal screens at two
dry sand and gravel operations in California, not stone crushing operations, and should be
deleted from the stone crushing section of AP-42,

Emission Factor Ratings

NSA disagrees with the "D" ratings given to the PM,, emission factors. This i8 not consistent
with the criteria specified on page 28 of Technical Procedures for Developing AP-42 emission
Facrors and Preparing AP-42 Secrions. The "D" ratings apply 10 data sets which have the




«  h4/22/1994 16:58 202-342-8782 NATIONAL STONE ASS0OC PAGE 85

-4~
following characteristics:
0 Based on A and B rated test data
o *,..reason to suspect that these facilities do not represent a random sample of the
industry. "
o Evidence of variability within the source population.

With the exception of the Enginecring-Science tests of sand and gravel plants (which do not
belong in this data set) all of the tests have been "A" rated. There are no "B” rated tests.

While not spelled out in the test reports, Entropy, NSA and EPA made a very determined effort
to find plants that were representative. Entropy, NSA and EPA personnel visited a large number
of facilities in North Carolina, Virginia, Tennessee and Maryland. A significant pre-survey was
also conducted prior to the tests in North Carolina and Virginia. Throughoui the three year test
program there has not been an attempt to find the best or worst facilities for emission testing.

The emission factor tests at the various plants tested exhibited surprisingly little variability.
There is no valid reason to discredit the data with a "D" rating.

The “B" rating appears to be very consistent with the stone crushing emission factor data set
(References 3 - B). All of these tests are "A" rated, the tests were conducted at a number of
different facilities representative of the overall industry and the data are sufficiently precise.

By not using EPA’s published criteria and by adopting a very low rating for the new emission
factors, EPA is discrediting the data developed jointly by its own Emission Inventory Branch
and NSA ., State regulatory agencies could very easily dismiss the new data (which has been
obtained at considerable cost and effort) as no better than the earlier versions of AP-42 emission
factors. The "D” rating i3 inappropriate and serves as a disincentive to future joint efforts
involving EPA and private organizations,

The new emission factors for crushing, screening and transfer points should receive at least a
"B* rating,

Miseellaneous
PM-10 should be written PM,,.

Paragraph I of Section 8.19.2.2 Emissions and Controls should be modified as follows (line 6):
re-entramment of settied dust by wmd ar machme movemeni. Aﬂmssma.emmmns_:&g:m
1itdi ]

gmum Factors affecting emissions. .
Fines crushing in Table 8.19.2-1 should be defined to prevent confusion.

With regard to the background report, line 10 of 1. INTRODUCTION should be tevised as
fulloaws and mdustty pracncl:s a—emnplete—revmen—wa—seeﬂen—wm—mt—be

Th:s appears to be ho]d over language from last ymr ) draft We have now ﬁmshed the test
program for crushers, scréens and transfer points.
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On page 15 of the background document, in paragraph 1 under III. RESULTS OF DATA
ANALYSIS, the statement is made that the emission factors for tertiary crushing can be used
as an upper limit for secondary crushing. Since footnote f of Table 8.19.2-1 notes that emission
factors for tertiary crushing can be used as an upper limit for both primary and secondary

crushing, this paragraph should be corrected to include primary crushing so that it corresponds
with the table.

There are several rounding errors:
Fines erughing (3-05-020-0S) - 0.01446 rounds to 0.014, nat 0.015.

Fines screening (3-05-020) - 0.07041 rounds to 0.070, not 0.071.

Transfer point with wet suppression (3-05-020-06) - rounds to 0.000046, not 0.000048.

And 1wo typos:
Fines screening with wet suppression (3-05-020) - should be 0.00184, not 0.0021.

Truck loading-conveyor: crushed stone (3-05-020-32) - should be 0.00010, not 0.0010.
The metric version needs to be checked also.

In summary, NSA requests that the following changes be made to the draft AP-42 SECTION
8.19.2 CRUSHED STONE PROCESSING:

1. The process description should be changed as indicated to make it accurate.

2. The emission factors for Filterable PM should be removed from the document.

3. A note that TSP can be estimated by multiplying the PM, values by 2.2 should be added
to give state regulators guidance on TSP values,

4, The emission factor ratings based on the new test data should be changed to "B".

3. The miscellaneous changes as noted should be made.

NSA appreciates the opportunity to comment on the proposed draft AP-42 gsection. We look
forward to continuing to work cooperatively with EPA in develpping other high-quality additions
to the air emissions database in the future.

Sincerely,

William C. Ford, P.E.
Vice Pregident Envxmnmental Programs

¢c:  Jim Southerland
Dennis Shipman
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Emission Test Report Review Checklist--Short Form

Reviewer: _frian Jhuger
Review Date: Ir/?.fg,/q‘f

Background Information

1.

2.
3.
4.
5.
6.

7.

Process

Facility name: _Merém Marietta Stome (rsh: 15

Location: R&J?Aﬂ% Divrbhom n/&m‘

Source category: éﬁvﬂ-cme,— Cru:J'eJ Stene Drocassww\
Test date: :2/17/"?"! - ’/f’" /‘?2

Test sponsor: EP%/Z&B%

Testing contractor: _}5H7mﬂv

Purpose of test: Gather Aota for emission factor devtlopmea b
£or tae P ) ﬂp"‘}‘z e i r

Pollutants measured (include test method and indicate
if valid): _PM-io (20:A)

Process overview: Attach a process description and a
block diagram. Identify processes tested with letters
from the beginning of the alphabet (A, B, C, etc...)
and APC systems with letters from the end of the
alphabet (V, W, X, etc...). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from the diagram, complete the table below.

Emissions tested

Uncontrolled Controlled” APCD {(controlled emissions only)

Decster \/ : 1D:

vibrotin,

SCretn ' | Model #:

Type:

eister Ib: wert 56,0V

vibraTing Type: | SuppTe

STt in Model #:




B. Process Information H%

1.

Provide a brief narrative description of the process
and attach process flow diagram. (Note: If the process
description provided in the test report is adequate,
attach a copy here.)




2.0 PLANT AND SAMPLING LOCATION DESCRIPTION

21 PROCESS DESCRIPTION AND OPERATION

The Raleigh-Durham plant produces crushed granite used for construction and
road paving. Figure 2-1 is a flowchart of the portion of the Raleigh-Durham
olant relevant in this project. The figure was prepared based on a drawing
iabelied "Plant 632 Flow Diagram" provided by Martin Mariettia.

Rock blasted from various locations in the quarry is trucked (stream 1)
to a primary crusher. A large surge pile is used to provide a steady flow of
stone to the plant processing equipment located adjacent to the quarry. An 8
oot by 420 foot conveyor (stream 3) is used to deliver the stone to the
vibrating deck above the secondary crushers. Martin Marietta monitors the stone
faed rate from the surge pile by means of a load cell type weigh belt scale near
the discharge end of this conveyor. This instrument is used as the indicator of

plant production rates. Normal production rates range from 500 to 700 tons per
nour,

The scalping screen serving the secondary crushers removes less than 1.5
inch material produced during blasting or during primary crushing. This less
than 1.5 inch material is conveyed (stream 4) to a separate storage pile and are
sold as product. Typical stone flow levels in stream 4 are estimated at 80 tons
ser hour by Martin Marietta personnel.

Two cone-type secondary crushers reduce the size distribution of the
miterial received from the surge pile. Stone leaving the secondary crushers
ringes in size from 6 inches to relatively small particles. The material from
bUtl‘ysecondary crushers discharges onto a conveyor (stream 9) leading to the
tertiary crusher infet. The tertiary crusher discharge stream (stream 16) also
discharges onto this conveyor (now labelled stream 10). Following the tertiary
C”“FEfﬁischarge, the main feed conveyor (stream 10) contains all of the plant
gr?“WF10n with the exception of the fines discharge stream discussed earlier.
5 &$3”1feed conveyor stream passes through a transfer station and delivers the
:mni;t° the top of the structure housing the Deister vibration screens and the
Crushoneltert]ary crusher. The stone flow to the Deister screens and tertiary

®r is termed "closed circuit” since oversized material containing some fines

adher;
Crng;;:g to the surface can recirculate through the Deister and tertiary

ﬂuch?t the conveyor discharge point, the stone feed splits into two streams

ws1ah bz?d to the Fast and Wegt screens. In order to check the adequacy of the

“ate g &1sca1g as a production rate monitor, Entropy measured the stone feed

Samle of e Deister screen being tested by collecting and weighing a 2 foot

Siure 1.Stone at a point just upstream of the conveyor discharge. Point B on
©7% 2 1s the conveyor (stream 10) monitoring location.

GQQFEETZ? Deister decks are 7 feet wide by 20 feet long and are inclined on a 20
ﬂ@y]ODeope- There are three vertically stacked decks. The upper deck has a
2ning §;”9 of 1.125 square inches, for the first 12 feet of travel and an

Waning of Osquare inch for the last 8 feet of travel. The middle deck has mesh

-58 sguare inches and the lower deck has slot openings of 0.118
k
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inches by 1 inch. Stone collecting on the middle and lower decks are combined as
one product stream. Fine particles passing through all three decks collect as
a separate process stream. Both of these sized product streams are designated
together as "stream 17" in Figure 2-1. The oversized material remaining on the
top screen goes to the inlet of the tertiary crusher. The total quantity of
oversized material entering the Tertiary crusher is estimated to be 300 to 400
tons per hour. The stone feed rates to the two Deister screens were
approximately equal during the tests.

The plant operates approximately 200 days per year. The typical operating
times are 7 a.m. to 5:00 p.m. each day. Total production quantities per year are
approximately 1,000,000 tons.

2.2 FUGITIVE DUST CONTROL

Wet suppression is used for fugitive dust control of the Deister vibrating
screens. There are water spray nozzies located on the conveyor underneath the
tertiary crusher (beginning of stream 10), at the stream 10 conveyor transfer
point, at the top of the stream conveyor above the Deister screens, and on the
discharge chute near the top of the Deister screens. Not all of these spray
nozzles are necessary to maintain wet conditions. The nozzles on the inlet chute
to the Deister screen were off during the tests.

Over-wetting of the rock can cause btinding of the lower screen or blockage
of the fines discharge chute underneath the Deister®*®. During these emission
tests, the plant experienced no significant screen blinding conditions.
However, the wet stone condition test coupled with heavy overnight rains on
several test days caused some blockages of the fines discharge chute.

2.3 SAMPLING AND EMISSION TESTING PROCEDURES

2.3.1 Fugitive Emission Capture Systems

Since there is not an air pollution control device on the Deister screens,
a fugitive emission capture system is needed to capture the particulate matter
leaving the upper screen. Entropy considered the criteria listed in Table 2-1
in designing the fugitive emission capture system. Entropy evaluated alternative
capture systems during several site visits by Entropy and U. S. EPA personnel.
The alternative capture techniques which are generally applied to fugitive dust
emission sources include®’:

* Quasi-stack
® Roof monitor
e Upwind-downwind profiling

The quasi-stack method involves the construction of a temporary enclosure
around the Deister screen and the installation of a duct and fan system for gas
handling. Entropy rejected this approach primarily because of the extremely high
gas flow rates necessary. Observations of dust emissions made during the pretest
visits indicated that wind flowing across the 6- to 24-inch zone above the




C. 1. List any APCD parameters (supplied in the test report) below.,

APCD ID P l Units Runk 4 Run % & Run¥ % ﬁ:nf
| = Yo _Veistar s {57 [27 67
Type o
APCD:
wet
O
Sqre”
Fors Luss 2 s | g |
Type o fe Moshr? Q.21 0.6/ 2.L 4 045 “
APCD:
NONE |
|
Type o ) “
ii

2, Include any additional information (such as capture techniques for fugiti'e systems) and
descriptions of the air pollution control systems (use a separate page if necessary).
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MARTIN MARIETTA/RALEIGH PLANT DEISTER VIBRATING SCREEN

0. Emission Data/Emission Factors

Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Average
1 |Stack temperature Deg. R 524 500 501
Moisture % 1.0 1.0 1.3
Pressure in. Hy 25.8 30.3 30.3
Volumetric flow, actual acfm 640.6 640.6 840.6
Volumetric flow, standard * dsefm 17185 18312 18220
Percent isokinetic % 80.7 83.0 83.9
Circle: Production or feed rate tons/hr 260 229 234
Pacllutant concentrations:
PM10 (stack) mg/dscf 0.245 1.4 0.441
PM10 (ambient) mg/dsct 0.0212 0.0126 0.0126
PM10 (stack-ambient) mg/dscf 0.224 1.387 0.428
Pollutant mass flux rates:
PM10 b/hr 0.508 3.358 1.032
Emission factors:
PM10 ib/ton 0.0019549 | 0.014662 | 0.004408 | 0.007008

* Volumetric flow {standard) calculated using 27 times the actua
with corrections for temperature, pressure, and moisture.

D. Emission Data/Emission Factors

flow rate (27 test pts)

Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Average
2 |Stack temperature Deg. R 508 511 513
Moisture % 1.6 0.3 1.4
Pressure in. Hg 30.3 30.2 29.7
Volumetric flow, actual acfm 640.6 640.6 640.6
Volumetric flow, standard * dscfm 17814 | 17985 17424
Percent isokinetic % 87.6 88.3 92.8
Circle; Production or feed rate tons/hr 240 239 262
Capacity:
Pollutant concentrations:
PM10 (stack) mg/dscf 0.09 0.071 0.1
PM10 (ambient) mg/dscf 0.0163 0.0151 0.0367
PM10 (stack-ambient) mg/dscf 0.0737 0.0559 0.0633
Pollutant mass flux rates:
PM10 Ib/hr 0.174 0.133 0.146
Emission factors:
PM10 Ib/ton 0.000727 | 0.000556 | 0.000556 | 0.000613

* Volumetric flow (standard) catculated using 27 times the actua
with correctibns for temperature, pressure, and moisture.

flow rate (27 test pts)
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Emission Test Report Review Checklist--Short Form

Reviewer: _PBrian Shraac-
Review Date: 2///93 °

Background Information

Facility name: Martin Maﬂeffd (Stone cro.s/nnq)
Location: Cacne e pfam‘

Source category: £r one 512
Test date: 2foa — 1zfiz2 /91 -~
Test sponsor: _fFALEA
Testing contractor: _Zofrpy Enviconmentalists, Tne.

Purposae of test: _Gathe~ dote [o- €mission foctor cafe.xe!c:ymmaJ
{or AP-42 <sectwn B9,

Pollutants measured (include test method and indicate
if valid): AMoo (70(A)

Process overview: Attach a process description and a
block diagram. Identify processes tested with letters
from the beginning of the alphabet (A, B, C, etc...)
and APC systems with letters from the end of the
alphabet (V, W, X, etc...). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from the diagram, complete the table below.

Emissions tested

Test . Process ]
D Process ID Uncontrolled Controlled APCD (controlled emissions only)
Far : 1D:
/ er b 7 A \/ . | Type:
CruShon g : Modei #:

e r S%PMSS&JM




B.

Process Information

1. Provide a brief narrative description of the process
and attach process flow diagram. (Note: If the process
description provided in the test report is adequate,
attach a copy here.)




2.0 PLANT AND SAMPLING LOCATION DESCRIPTION

2.1 PROCESS DESCRIPTION AND OPERATION

The Garner plant produces crushed granite used for construction and road
paving. Figure 2-1 is a flowchart of the portion of the Garner plant relevant
in this project. The figure was prepared based on a drawing Tabelled Flow
Diagram Plant No. 632 provided by Martin Marietta.

Rock blasted from various locations in the quarry is trucked (stream 1) to
a primary crusher. A large surge pile is used to provide a steady flow of stone
to the plant processing equipment Tocated adjacent to the guarry. An 8 foot by
540 foot conveyor (stream 3) is used to deliver the stone to the vibrating deck
above the secondary crusher. Normal production rates ranged from 250 to 500 tons
per hour as calculated by the transport time and volumetric feed of the vibrating
feeder, points A and B of Figure 2-1 {see Appendix A for production data).

The scalping screen serving the secondary crushers removes oversized material
too Targe for the secondary crusher, this material is conveyed to a separate
storage pile and sold as product. The material passing through the scalping
screen is conveyed (stream 4) to the secondary crusher separate storage pile and
are sold as product.

The cone-type secondary crusher reduces the size distribution of the
material received from the surge pile. Stone leaving the secondary crusher
ranges in size from 6 inches to relatively small particles. The material from
the secondary crusher discharges onto a conveyor (stream 5) leading to the
tertiary crusher inlet. The tertiary crusher discharge stream (stream 10) also
discharges onto this conveyor. Following the tertiary crusher discharge, the
main feed conveyor (stream 6) contains all of the plant production with the
exception of oversized product discussed earlier. The main feed conveyor stream
passes -through a transfer station and delivers the stone to the top of the
structure housing the Deister vibration screens. The stone flow to the Deister
screens and tertiary crusher is termed "closed circuit" since oversized materiat
containing some fines adhering to the surface can recirculate through the Deister
and tertiary crusher® until the stone is crushed small enough to fall through the
Deister screen (streams 8,9).

The tertiary crusher is a Model 1560 Omnicone, conical type crusher. Figure
2-2 shows a side view of the vibrating feeder and tertiary crusher before the
inlet and outlet enclosures were built. This receives the oversize stone from
the 8 x 20 - 3D Dijester screens downstream from the secondary crusher. The
stone is fed to the tertiary crusher by means of a 36" wide, 260 foot long
conveyor (stream 7). The stone is discharged onto a rectangular surge feeder
which serves a 36" wide 72" long vibrating feeder (Figure 2-1.). The feeder
discharges ontc a 4 foot by 4 foot chute directly above the Omnicone inlet. This
chute is not indicated on Figure 2-1. There are very limited free fall distances
from the feeder to the charging chute and from the charging chute to the inlet
of the Omnicone. The Omnicone discharges the crushed stone to a 36 inch wide,
336 foot long conveyor (stream 10) leading to the enclosed Diester screens.
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C. 1. List any APCD parameters (supplied in the test report) below.

APCDID  |Parameter Units Run 1 Run 2 Run 3 Run 4
%o Moisie] Day guns| o4 0. 44 DAL H
(WET Kuns Lol 1. 77 L FE
5}ffress ion
Type o
APCD:

2.

Include any additional information (such as capture techniques for fugitive systems) and
descriptions of the air pollution control systems (use a separate page if necessary).

e MATELIAL SAMALE BerTLE SEAL- BROKER . /01D MoiSTVRE CauTENT .




D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test ID |Parameter Units Run 1 Run 2 Run 3 Run 4

Stack temperature

Moisture

Oxygen
iom Hlomrne ooy

L Fenl +
H'Glumau'lu TJey, n\.n.ua!

Volumetric flow, standard

Percent isokinetic

Circle: Production or feed rate
Capacity:

Pollutant concentrations:

Pollutant mass flux rates:

Emission factors:




MARTIN MARIETTA/GARNER PLANT TERTIARY CRUSHER

D. Emission Data/Emission Factors

Values reported

Test ID  |Parameter Units Run 1 Run 2 Run 3 Average
INLET Stack temperature Deg. R 518 513 512
(DRY) Moisture % 1.8 2.4 0.8
Pressure in. Hg 30.3 30.3 30.3
Volumetric flow, actual actfm
Total gas volume through stack dscf 39285 39296 40027
Percent isokinetic % 89.6 80.6 90.1
Total stone processed during test run: tons 453 453 453
Pollutant concentrations:
PM10 mg/dscf 0.423 0.168 0.051
Eoltutant mass:
£M1 0 b 0.0366 0.0145 0.0045
Emission factors.
PM10 Ib/ton 8.0BE-05 | 3.2E-05 | 9.9E-06 | 4.1E-05
Values reported
TestID  |Parameter Units Run 1 Run 2 Run 3 Average
INLET Stack temperature Deg. R 522 503 516
(WET) Moisture % 0.9 0.8 0.8
Pressure in. Hg 30.1 30.3 30.3
Volumetric flow, actual acfm
Total gas volume through stack dscf 107936 | 122747 | 118023
Percent isokinetic Yo 89.7 90.1 88.3
Total stone processed during test run: tons 1253 1338 1338
Pollutant concentrations:
FM10 mg/dscf 0.073 0.127 0.091
Pollutant mass:
PM10 b 0.0174 0.0343 0.0237
Emission factors:
PM10 Ib/ton 1.39E-05 | 2.6E-05| 1.8E-05| 1.9E-05




Values reported
TestID  |Parameter Units Run 1 Run 2 Run 3 Average
OUTLET |Stack temperature Deg. R 505 516 515
(DRY) Moisture % 1.2 0.6 0.6
Pressure in. Hg 30.3 30.3 30.3
Volumetric flow, actual actm
Total gas volume through stack dsct 384533 | 372778 | 373771
Percent isokinetic % 89.3 88.0 88.2
Total stone processed during test run: tons 453 453 453
Pollutant concentrations:
PM10 mg/dsct 1.026 0.954 0.827
Pollutant mass:
PM10 Ib 0.869 0.783 0.681
Emission factors:
PM10 Ib/ton 0.001918 | 0.00173 0.0015 | 0.00172
Values reported
Test ID  |Parameter Units Run 1 Run 2 Run 3 Average
QUTLET |Stack temperature Deg. R 517 508 520
(WET) Moisture % 1.0 0.9 0.8
Pressure in. HY 30.1 30.3 30.0
Volumetric flow, actual acfm
Total gas volume through stack dscf 932837 | 1141478 | 1102764
Percent isokinetic % 101.6 87.8 86.1
Total stone processed during test run: tons 1140 1338 1338
Pollutant concentrations:
PM10 mg/dsct 0.59 0.163 0.591
Pollutant mass:
PM10 Ib 1.212 0.410 1.436
Emission factors:
PM10 Ib/ton 0.001063 | 0.00031 { 0.001G7 | 0.00081

DRY qoTAL EF T 000172+ Q00004 ¢ 0.0018
ooovig « 0.00083

WET ToTAL EF = o.0008! +o.
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Emission Test Report Review Checklist--Short Form

Reviewer: _Prign Shmager
Review Date: _2/,/9% ~

Background Information

1.

2.
3.

Process

Facility name: _/lcan Malerials , Tne.
Location: Sﬁﬁppers; Va

Source category: _(rushed stone M&m?
Test date: _mov. 16-/9, (992 '
Test sponsor: Nafionaf Stone ASsociaf on
Testing contractor' £ﬁ+nuu

Purpose of test: 72 o(dz'm'zmc, Mip_emission factoers agp licable to
Ve r iovs grocess vnits at Stone (- ts.

Pollutants measured (include test method and indicate
if valid): i (2otA)

Process overview: Attach a process description and a
block diagram. Identify processes tested with letters
from the beginning of the alphabet (A, B, C, etc...)
and APC systems with letters from the end of the
alphabet (V, W, X, etc...). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from the diagram, complete the table below.

Emissions tested

D Uncontrolled Controlied - APCD (controlled emissions only)

hi ) :
L | Vi
Crvshm A \/ Type:

(z/ Cone cZ;ch) Model #:

A / . ID:

ID: et
Suﬁmcssim




B.

Process Information

1. Provide a brief narrative description of the process
and attach process flow diagram. (Note: If the process
description provided in the test report is adequate,
attach a copy here.)




2.0 PLANT AND SAMPLING LOCATION DESCRIPTION

2.1 PROCESS DESCRIPTION AND OPERATION

The Skippers, Virginia plant produces crushed granite used for road paving
and construction. Figure 1 provides a simplified flowchart of the portion of
the plant relevant to this emission testing program. The primary surge pile
shown in the upper right of Figure 1 is rock which has been conveyed from the
large surge pile of rock in the quarry. The stone is then conveyed via Stream
1 to the 7’ X 20’ vibrating screens and the coarse product is conveyed via
Stream 2 to the coarse surge pile. The coarse product is transported via
Streams 3 and 4 to the 7’ heavy duty shorthead Simmons Cone Crusher (hereafter
referred to as the 7’ crusher). Entropy monitored the stone feed rate leaving
the 7’ crusher by weighing a two foot section of Stream 5 and multiplying this
weight by the speed of the belt.

The 7' crusher reduces the size distribution of the material received from
the coarse surge pile. Stone leaving the 7’ crusher ranges in size from 3
inches to relatively small particies. The material from the 7’ crusher
discharges onto a conveyor (Stream §5) leading to the outlets of two Model 1560
omni cone crushers. Following the omni cone crushers discharge, the main feed
conveyor (Stream 6) contains all of the plant production with the exception of
oversized product. The main feed conveyor (Stream 6) delivers the stone to the
top of the structure housing the Deister vibrating screens. The plant operates
a scale on this conveyor to calculate total daily tonnage from all three
crushers to the 8’ X 20’ screens. Entropy also used this scale as a basis for
calculations of the Deister screen.

The stone flow to the Deister screens and the omni cone crushers is
termed “closed circuit® since oversized material containing some fines adhering
to the surface can recirculate through the Deister and omni cone crushers until
the stone is crushed small enough to fall through the Deister screen. The 7’
:rusher that Entropy tested however had no recirculated stone flowing through

t. . .

The Deister decks are 8 feat wide by 20 feet long and are inclined on a
20 degree slope. There are three vertically stacked decks. The upper deck has
a mesh opening of 1.125 square inches, for the first 12 feet of travel and an
opening of 1 square inch for the last 8 feet of travel. The middle deck has
mesh opening of 0.58 square inches and the lower deck has slot openings of
0.118 inches by 1 inch. Stone collecting on the middle and lower decks are
combined as one product stream. Fine particles passing through all three decks
collect as a separate process stream. The oversized material remaining on the
top screen goes to the inlet of the Omni Cone crushers. The total quantity of
oversized material entering the Omni Cone crushers is estimated to be 500 to
600 tons per hour. The stone feed rates to the two Deister screens were
approximately equal during the tests.
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C. 1. List any APCD parameters (supplied in the test report) below.

Run 1

Run 2

Run 4

APCD ID  |Parameter Units
% maistoe | TEST | | 6.69 0. 70 ~—
Yo moistore | TEST 2 | 2.04- I 1% 2.0 F

2.

Include any additional information (such as capture techniques for fugitive systems) and
descriptions of the air pollution control systems (use a separate page if necessary).




D. Emission Data/Mass Flux Rates/Emission Factors

-
-t

Tost 1D

Parameter

Units

Values reported

Run 1

Run2

Run 3

Run 4

Stack temperature

Moisture

Oxygen

Velumstric flow, actual

Volumetric flow, standard

Percent isokinetic

Capacity:

Circle: Production or feed rate

Pollutant concentrations:

Pollutant mass flux rates:

Emission factors:




VULCAN MATERIALS 7' CONE CRUSHER

D. Emission Data/Emission Factors

Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Average
1 |Stack temperature Deg. F 45 49 49
Maisture % 0.2 0.3 0.2
Pressure in. HY 30.6 30.6 30.6
Voiumetric flow, actual acfm 2000 2008 2008
Volumetric flow, standard dscfm 2134 2124 2126
Percent isokinetic % 84.9 84.3 84.7
Circle: Production or feed rate tons/hr 578 498 484
Pollutant concentrations:
PM10 (stack) G/dscf 0.065 0.1 0.164
Filterable PM mg/dsct 87.330 160.903 150.130
Pollutant mass flux rates:
PM10 Ib/hr 1.19 1.82 2.99
Filterable PM Ib/hr 24.7 45.2 422
Emission factors;
PM10 Ib/ton 0.00206 0.00366 0.00617 0.00396
X|Filterable PM Ib/ton 0.0427 0.0908 0.0872 0.0736
D. Emission Data/Emission Factors
Values reported
Test ID Parameter Units Run 1 Run 2 Aun 3 Average
2 |Stack temperature Deg. F 55 61 56
Moisture % 0.8 1.2 1.3
Pressure in. Hg 30.34 30.34 30.54
Volumetric flow, actual acfm 2144 2158 2125
Volumetric flow, standard dscfm 2211 2191 2191
Percent isokinetic % 100.9 104.9 107.7
Circle: Production or feed rate tons/hr 388 521 490
Pollutant concentrations:
PM10 (stack) G/dscf 0.00542 0.0103 0.00388
Filterable PM mg/dsct 0.638 1.517 2.366
Pollutant mass flux rates:
PM10 Ib/hr 0.103 0.193 0.0729
Filterable PM Ib/hr 0.187 0.440 0.685
Emission factors:
PM10 Ibfton 0.000265 | 0.000371 | 0.000149 | 0.000262
¢ | Filterable PM Ib/ton 0.000323 | 0.000883 0.00142 0.00087

W Method 2014




VULCAN MATERIALS DEISTER VIBRATING SCREEN

Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Average
3 |Stack temperature Deg. F 47 50 49
Moisture % 0.2 0.2 0.6
Pressure in. Hg 30.68 30,68 30.68
Volumetric flow, actual acfm 827 829 829
Volumetric flow, standard * dscfm 23797 23714 23665
Percent isokinetic % 94.6 94.6 95.4
Circle: Production or feed rate tons/hr 552 552 552
Pollutant concentrations:
PM10 {stack) G/dscf 0.0640 0.0810 0.0750
Filterable PM mg/dsct 22,505 49,562 22313
Pollutant mass flux rates:
PM10 Ib/hr 13.054 16.464 15.213
Filterable PM Ib/hr 70.840 155.466 69.850
Emission factors:
PM10 Ib/ton 0.02365 0.02983 0.02756 0.02701
X [Filterable PM Ib/ton 0.123 0.312 0.144 0.193
* Volumetric flow (standard) calculated using 27 times the actual flow rate (27 test points)
with corrections for temperature, pressure, and moisture.
Values reported
Test ID _ [Parameter Units Run 1 Run 2 Run 3 Average
4 |Stack temperature Deg. F 55 63 55
Moisture % 0.6 1.2 1.2
Pressure in. Hg 30.38 30.38 30.58
Volumetric flow, actual acfm 838 841 840
Vcolumetric flow, standard * dscfm 23412 22997 23480
Percent isokinetic % 95.9 93.5 94.8
Circle: Production or feed rate tons/hr 589 617 531
Pollutant concentrations:
PM10 G/dscf 0.00305 0.00337 0.00256
Filterable PM mg/dsct 0.612 0.578 0.299
Pollutant mass flux rates:
PM10 ib/hr 0.612 0.664 0.515
Filterable PM ib/hr 1.895 1.758 0.927
Emission factors;
PM10 b/ton 0.00104 0.00108 0.00097 0.00103
¢ |Filterable PM Ib/ton 0.00328 0.00353 0.00192 0.00291

* Volumetric flow (standard) calculated using 27 times the actual flow rate (27 test points)
with corrections for temperature, pressure, and moisture.

X Method 2014
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Emission Test Report Review Checklist~-Short Form

Reviewer: Prion Shruger
Review Date: _2/7/9% i

Background Information

1.

2.
3.
4.
S.
6.

7.

Facility name: AMello [. Teer
Location: _Kale; DC
Source category: (rvshed siome. pricessing (Store CNSA»E?Z
Test date: Jo'y 2Z-30, /992 - :
Test sponsor: _ E£FA/E.5 '

Testing contractor: _LEntropy

i P .
Purpose of test: _Rlermine emission factors for PMio emissions
(44 e~ USTe .

I
Pollutants measured (include test method and indicats
if valid): _AMw (2004)

Process overview: Attach a process description and a
block diagrem. Identify processes tested with letters
from the beginning of the alphabet (A, B, C, etc...)
and APC systems with letters from the end of the
alphabet (V, W, X, etc...). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from the diagram,’«complete the table below.

pelhy iebil
""" Emissions.tcsted
Process — .
Uncontrolled | Controlled APCD (controlizd emissions only)
' ID:
\/ .. | Type: K
e "Modei #: i
ar
( ruéhe‘jr A / _‘lP= wet . {
ype: reSsyem
(Inler 4 sottet) Modet #: 17
? rﬂr‘*—f .
'ﬁ m:{'?hﬂ 'Bx " / _ 'lll':;.w
el Model #:
_’Tﬁ-’b"’ x| | T \/"‘“ ID: wet ;
Screen £ Mot SR TESSHN




B. Process Information b..,

i.

Provide a brief narrative description of the process !
and attach process flow diagram. (Note: If the process &
description provided in the test report is adequate, '
attach a copy here.) i
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2.0 PLANT AND SAMPLING LOCATION DESCRIPTION

2.1 PROCESS DESCRIPTION AND OPERATION

The Raleigh plant produces crushed granite used for construction and road
paving. Figure 2-1 is a flowchart of the portion of the Raleigh plant relevant
in this project. The figure was photocopies from a drawing provided by Nello L.
Teer and labelled 6011, Raleigh Quarry Stationary Plant.

Rock blasted from various locations in the quarry is trucked to a primary
crusher {No. 25, Fig. 2-1). A large surge pile is used to provide a steady flow
of stone to the pTant processing equipment. A conveyor delivers stone to the 6’
x 16" TD Telsmith Vibro-King screen deck above the secondary crusher (No’s 5 &
33, Fig.2-1). Stone that passes through the screen is sent to the 6 x 16-foot
TD Seco screen via a 30-inch by 159-foot Barber-Greene conveyor (No’s 17 & 36,
Fig. 2-1). Stone too large to pass through the screen is sent to the tertiary
crusher (No. 67, Fig. 2-1). Upon exiting the tertiary crusher the stone is sent
back to the TD Seco screen. Production rates vanged from 60 to 100 tons per hour .
during the test program. Production rates were calculated from 2-foot belt cuts
taken during the test. The belt-cut sampling locations for the tertiary crusher
and the TD Seco screen are shown in Figure 2-1 as points A and B respectively.
The stone flow to the TD Seco screens and tertiary crusher is termed "closed
circuit" since oversized material containing some fines adher1ng to the surface
can recirculate through the TD Seco screen and tertiary crusher® until the stone
is crushed small enough to fall through the TD Seco screen.

The tertiary crusher is a Model 1560 Omnicone, conical type crusher. Figures
1-1 & 2 show views of the tertiary crusher before the inlet and outlet enclosures
were built. The crusher receives the oversize stone from the 6 x 16 -TD Seco
screen downstream from the secondary crusher. The stone is fed to the tertiary
crusher by means of a 24" wide, 25 foot long conveyor (No.18, Fig. 2-1). After
passing through the crusher, the stone is discharged onto a 30" wide 159 foot
long conveyor (No.21, Fig. 2-1). There are very limited free fall distances from
the conveyor to the Omnicone inlet. The Omnicone discharges the crushed stone to
a 30 inch wide, 111 foot long conveyor (N0O.21, Fig. 2-1).

The inlet to the Omnicone was defined as the area just after the stone was
released from the conveyor and included the circular inlet to the Omnicone
vessel. This area was enclosed with plywood attached to the safety rails
surrounding the Omnicone iniet. The crusher inlet enclosure was approximately
3-feet high with a diameter of 8.5 feet. HEPA filtered air was introduced on one
side of the enclosure and the sampling stack was constructed on the opposite
side.

The discharge. point of the Omnicone tertiary crusher is a conveyor leading
from the secondary crusher to the TD Seco screens (No. 21, Fig. 2-1). The
discharge point is enclosed approximately 3 feet upstream and downstream of the
Omnicone discharge point. A plywood enclosure was constructed around this area
also. Tiie outlet enclosure was approximately 8 feet long, 8 feet wide, 3nd 6
feet high. HEPA filtered air was introduced at belt locations. upstream and
downstream of the discharge chute. The sampling stack was constructed on the
opposite side.




" Figure 2-1 Process Flow Diagram
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The TD Seco screen decks are 6 feet wide by 16 feet 1ong and are inclined on
a 20 degree slope. There are three vertically stacked decks. Fine particles
passing through all three decks collect as a separate process stream. The
oversized material remaining on the top screen goes to the inlet of the tertiary
crusher. The TD Seco screen receives material from a 30-inch wide, 159-foot long
overhead conveyor (No. 17, Fig.2-1). A1l of the crushed stone from the tertiary
crusher is deposited on this conveyor and mixed with screened material from the
TD Telsmith Vibro-King screen. Process rates were determ1ned by a 2-foot belt
cut taken from the overhead conveyor.

The TD Seco vibrating screen emission tests were conducted using a track-
mounted hood system. The hood had dimensions of 2 feet by 2 feet and was mounted
12 inches above the upper screen deck of the TD Seco Screen. The small scale and
the mounting position of the hood ensured that the normal PM10 emissions were not
significantly influenced by the presence of the hood. The capture velocity in
the hood was set by adjusting the variable speed DC motor of the tube-axial fan
installed on the hood outlet duct. The hood capture velocity was selected based
on observations of the fugitive dust capture characteristics of the hood. A
constant gas flow was used throughout the test program. This testing approach
is an adaptation of the conventional "roof monitoring" technique for fugitive
emission testing.

2.2 FUGITIVE DUST CONTROL
Wet suppression is used for fugitive dust control of the tertiary crusher.

There are water spray nozzles located at the discharge point of the inlet
conveyor, midway in the body of the crusher, and within the discharge chute. Not

"all of these spray nozzles are necessary to maintain wet conditions. The screen

has water spray nozzles located at the conveyor transfer point. These spray
nozzles were not used during the test program. Over-wetting of the rock can
cause blinding of the lower screen or blockage of the fines discharge chute
underneath the screen*

2.3 SAMPLING AND EMISSION: TESTING PROCEDURES
2.3.1 Fuqgitive Emission Capture Systems

Since there is not an air pollution control device on the inlet and outlet
of the tertiary crusher or the TD Seco screen, a fugitive emission capture system
is needed to capture the particulate matter. Entropy considered the criteria
listed in Table 2-1 in designing the fugitive emission capture system. Entropy
evaluated alternative capture systems during several site visits by Entropy and
U. S. EPA personnel. The alternative capture techn1ques which are generally
applied to fugitive dust emission sources include®

® Roof monitor
e Upwind-downwind profiling
® Quasi-stack




C. 1. List any APCD parameters (supplied in the test report) below.

m‘
‘Tesi’ Run 1 Run 2 Run 3 Run 4 "

APCD ID Parameter Units—

% Moistere | Crusher -Dry| 0.6% {.%0 I
Type of Corder—wet]l .12 1.7 2.8 |
APCD: . <creen-Dny] —— — ——
Scceen -] 1.61 /.66 EE:

Type o
APCD:

2. Include any additional information (such as capture techniques for fugitive systems) and
descriptions of the air pollution control systems (use a separate page if necessary).




D. Emission Data/Mass Fiux Rates/Emission Factors

Test ID _

Parameter

Units

Values reported

Run 1

Run 2 Run 3

Run 4

Stack temperature

Moisture

Oxygen

Volumetric flow, actual

Volumetric flow, standard

Percent isokinetic

Capacity.

Circle: Production or feed rate

Pollutant coencentrations:

Pollutant mass flux rates:

Emission factors:




NELLO L. TEER CRUSHER

D. Emission Data/Emission Factors

Values reported
Test ID  |Parameter Units Run 1 Run 2 Run 3 Average
1-INLET |Stack temperature Deg. F 75 84 96
Moisture % 1.8 3.0 25
Pressure in. Hg 29,88 29.88 20.88
Volumetric flow, actual acfm 1028 1039 1049
Velumetric flow, standard dscfm 995 977 970
Percent iscokinetic % 101.4 102.5 105.9
Circle: Production or feed rate tons/hr 63 63 63
Pollutant concentrations:
PM10 G/dscf 0.00191 0.00373 0.00607
% OF FILTERABLE PM % 14.2% 7.7% 4.3%
Pollutant mass flux rates:
PM10 Ib/he 0.0163 0.0312 0.0505
FILTERABLE PM Ib/hr 0.115 0.406 1174 |
Emission factors:
PM10 Ib/ton 0.000259 | 0.000496 | 0.000801 | 0.000518
FILTERABLE PM Ib/ton 0.00182 0.00644 0.0186 0.00896
D. Emission Data/Emission Factors
Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Average
1-OUTLET| Stack temperature Deg. F 73 82 86
Moisture % 2.4 3.0 22
Pressure in. Hy 25.88 29.88 29,88
Volumetric flow, actual acfm 4021 4060 4068
Volumetric flow, standard dscim 3882 3831 3842
Percent isokinetic % 108.8 108.5 109.9
[ICircle: Production or feed rate tons/hr 63 63 63
Pollutant concentrations:
PM10 G/dsct 0.00594 0.0275 0.0474
% OF FILTERABLE PM % 1.2% 1.9% 2.2%
Pollutant mass flux rates: )
PM10 Ib/hr 0.198 0.903 1.56
FILTERABLE PM Ibfhr 16.5 47.5 71.0
Emission factors:
PM10 Ib/ton 0.00314 0.0143 0.0248 0.0141
FILTERABLE PM Ib/ton 0.261 0.754 1.13 0.714
4,’.*( Pm-10 — 0.0146
1. i 2 ™
“To fal F\'H’Crab'“" — ,26% 740 115

0,.72.%



D. Emission Data/Emission Factors

Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Average
2-INLET [Stack temperature Deg. F 91 81 98

Moisture % 3.9 2.4 2.3

Pressure in. Hg 20.68 29.78 29.98

Volumetric flow, actual acfm 1003 995 1049

Volumetric flow, standard dscfm g16 943 972

Percent isokinetic % 103.7 102.6 102.5
Circle: Production or feed rate tons/hr 63 63 63

Pollutant concentrations.

PM10 G/dsct 0.000927 | 0.000673 | 0.000322

% OF FILTERABLE PM % 16.3%] 38.3% 39.3%

Pollutant mass flux rates:

PM10 Ib/hr 0.00728 0.00544 0.00268

FILTERABLE PM Ib/hr 0.0447 0.0142 0.00682

Emission factors:

PM10 Ibfton 0.000116 | 0.000086 | 0.000043 | 0.000082

FILTERABLE PM Ib/ton 0.00071 | 0.000226 | 0.000108 | 0.000348
D. Emission Data/Emission Factors

Values reported

Test!D |Parameter Units  |Run1 Run 2 Run 3 Average
2-OUTLET| Stack temperature Deg. F a1 80 82

Moisture % 29 23 2.3

Pressure in. Hg 29.68 20.78 29.98

Volumetric flow, actual acfm 4479 3757 4047

Volumetric flow, standard dscim 4134 3572 3860

Percent isokinetic % 102.8 111.1 104.6
Circle: Production or feed rate tons/hr 63 63 63

Pollutant concentrations:

PM10 G/dscf 0.00413 0.00515 0.00207

% OF FILTERABLE PM % 1.8% 1.1% 2.6%

Poliutant mass flux rates:

PM10 Ib/hr 0.146 0.158 0.0685

FILTERABLE PM Ib/hr 8.13 14.3 2.63

Emission factors:

PM10 Ibfton 0.00232 0.00250 0.00109 0.00197

FILTERABLE PM Ibiton 0,129 0.228 0.0418 0.133

“Total Mo 0.002%4
it Pm o.1%o0 0.2.2.0 ath19 0.13%3




NELLO L. TEER VIBRATING SCREEN

Values reported

Test!ID |Parameter Units Run 1 Run 2 Run 3 Average
3 [Stack temperature Deg. F 82 86 86
Maisture % 1.6 0.5 2.2
Pressure in. Hg 29.88 29.88 29.88
Volumetric flow, actual acim 1007 1009 1012
Volumetric flow, standard * dsctm 23136 23269 22940
Percent isokinetic % 102.6 98.9 100.3
Circle: Production or feed rate tons/hr 102 102 102
Pollutant concentrations:
PM10 G/dsci 0.0215 0.0347 0.0535
% OF FILTERABLE PM % 19.1% 21.0% 28.0%
Pollutant mass flux rates:
PM10 Ib/hr 4.264 6.921 10.520
FILTERABLE PM Ib/hr 22,3 33.0 37.6
Emission factors:
PM10 Ibjton 0.042 0.068 0.103 0.071
FILTERABLE PM Ibfton 0.219 0.323 0.368 0.303
* Volumetric flow (standard) calculated using 24 times the actual fiow rate (24 test points)
with corrections for temperature, pressure, and moisture.
Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Average
4 |Stack temperature Deg. F 85 86 85
Moisture % 2.8 2.1 1.4
Pressure in. Hg 27.71 20.88 29.88
Volumetric flow, actual acfm 1056 1012 1009
Volumetric flow, standard * dscfm 22103 22963 23101
Percent isokinetic % 103.8 89.1 99.4
Circle: Production or feed rate tons/hr 102 102 102
Pollutant concentrations:
PM10 G/dscf 0.00108 0.00154 0.00062
% OF FILTERABLE PM % 36.9% 87.2% 62.9%
Pollutant mass flux rates:
PM1Q Ib/hr 0.20461 0.30312 0.12257
FILTERABLE PM Ib/hr 0.555 0.348 0.195
Emission factors:
PM10 Ib/ton 0.00201 0.00297 0.00120 0.00206
FILTERABLE PM ib/ton 0.00544 0.00341 0.00191 0.00358

* Volumetric flow (standard) calculated using 24 times the actual flow rate (24 test points)
with corrections for temperature, pressure, and moisture.
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Process Informaticn

1. Provide a brief narrative description of the process
and attach process flow diagram. (Note: If the process
description provided in the test report is adequatas,
attach a copy here.) '
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$BSHNT ST % 570" PLANT ANDSAMPLING LOCATION DESCRIPTION

2.1 PROCESS DESCRIPTION AND OPERATION

The Knightdale North Carolina plant produces crushed granite used for
construction and road paving. Figure 2-1 is a flowchart of the portion of
the Wake Stone plant which is relevant in this project. This has been copied
from a drawing labelled "Knightdale Quarry New Secondary Crushing Plant”
provided by Wake Stone Corp. The transfer points tested are circled and join
conveyor C and J to conveyor D.

Rock blasted from various locations in the quarry is trucked to a
primary jaw type crusher located near the quarry pit. A large surge pile
created by the flow of stone from the jaw crusher is used to provide a steady
flow of stone to the plant processing equipment located adjacent to the quarry
(STATION 4). Conveyor B is used to deliver the stone to the vibrating screen
above the 5.5 foot Symons Cone Crusher. The vibrating screen serving the 5.5
foot Symons crusher removes fine material produced during blasting or during
primary crushing. These fines are conveyed to a separate storage pile and are
sold as product. The rock that remains is crushed and conveyed via conveyor C
to conveyor D to the sizing screens (STATION 5). The rock that is still too
large to be sold as product is conveyed via conveyor I to a Model 1560
Omnicone crusher (STATION 6), the crushed rock is then conveyed via conveyor J
to conveyor D to the sizing screen again. This loop continues until the rock
is crushed to the current screen sizes. The transfer points from conveyor C
to D and from conveyor J to D are the locations that were tested. They have
been denoted as €1 and J2 respectively for the test.

2.2 FUGITIVE DUST CONTROL

Wet suppression is used for fugitive dust control of the transfer point.
There are water spray nozzles located on the exit conveyor underneath the
transfer point. There are also spray nozzles located at the inlet and outlet
of the conetype crushers. Spray nozzles area also located at the top of the
conveyor above the vibrating screens, and on the discharge chute near the top
of the vibrating screens. Not all of these spray nozzles are necessary to
maintain wet conditions, Over wetting of the rock can cause blinding of the
lower screen or blockage of the fines discharge chute underneath the vibrating
screen® During these emission tests, the plant experienced no significant

screen b11nding conditions.
2.3 SAMPLING AND EMISSION TESTING PROCEDURES
2.3.1 Fugitive Emission Test Approach -

Since there is no air pollution control devices on the transfer point,
fugitive emission testing procedures were needed to capture and measure the
PM10 particulate emissions. The quasi-stack method appeared to be the most
accurate and practical approach for capturing the fugitive emissions from the
inlet and outlet areas of the transfer point. This approach allowed isolation
of the transfer point from the other fugitive dust sources in the immediate
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The Tow emission factors are also substantiated by particle size
distribution tests conducted by Entropy using dried stone. The size
distribution data provided in Table 3-6 explains the higher moisture contents
found on the stone material in transfer point J2. From the table one can see
J2 had a larger percent of smaller particles than Cl therefore the particles
of J2 had a larger surface area exposed to the wet suppression sprays. This
explains the lower WET emissions and higher DRY emissions of transfer point J2
compared to transfer point Cl.

TABLE 3-6. PARTICLE SIZE DISTRIBUTIONS

Percent of Total Dry Sample in Specified Range
For Transfer Point Cl

Size Range Test 1, Test 2, Test 3 Test 1
Wet Wet Met Dry

> 1.5 Inches 28.1 24.3 11.2 31.9

> 0.75 Inches 37.5 41.9 30.3 27.8

> 0.375 Inches 13.8 12.4 19.4 11.0

> 0.0787 Inches 9.1 10.6 18.1 13.3

> 150 Microns 8.5 9.1 16.2 12.8

> 75 Microns 1.5 1.4 2.4 1.7

> 38 Microns 0.7 0.2 1.3 0.8

Bottom Pan 0.8 0.1 1.1 0.7

Moisture Content of

Sample

(% Wet Weight) 0.55 0.68 0.74 0.27
Percent of Total Dry Sample in Specified Range
For Transfer Point J2

Size Range Test 1, Test 2, Test 3 Test 1
Net Wet Wet Dry

» 1.5 Inches 00.0 00.0 00.0 00.0

» 0.75 Inches 37.7 21.8 35.9 30.2

» 0.375 Inches 25.1 29.0 32.7 18.8

> 0.0787 Inches 18.7 25.1 18.1 26.9

> 150 Microns 14.1 18.1 9.6 19.4 -

> 75 Microns 2.3 2.9 1.8 2.2

> 38 Microns 1.1 1.6 0.9 1.2

Bottom Pan 1.0 1.5 1.0 1.3

Moisture Content of

Sample '

(% Wet Weight) 0.86 1.48 1.00 0.33




C. 1. List any APCD parameters (supplied in the test report) below.

APCDID  |Parameter Units Run 1 Run 2 Run 3 Run 4
None - | Mosstere | 27 ot o.27 0. 27 0.27

(s §

T2 [ o Mojstoe | Yot | 0.3 025 |0.23

c1 Moistore

JZ

2. Include any additional information (such as capture techniques for fugitive systems) and
descriptions of the air pollutios control systems (use a separate page if necessary).

%/@.&‘{'ﬂ/ Mo dsture. contents were dn.r PN °/
wet = /.5 %

Actual Moisture confents ciene ofﬁf-c 0.5 %

m‘,’ - 0'5%




D. Emission Data/Mass Flux Rates/Emission Factors
P —— — —

_-\Talues reported
Test ID |Parameter Units Run 1 Run 2 Run 3 Run 4
Stack temperature
Moisture
Oxygen

'l o - Bmias - .
Volumetnic fiow, actuai

Volumetric flow, standard

Percent isokinetic

Circle: Production or feed rate

Capacity:
Pollutant concentrations:
Pollutant mass flux rates:
| N | | [
Emission factors:




FILENAME: TRANSPT.WQ1
D. Emission Data/Mass Flux Rates/Emission Factors

Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
1 | Stack temperature Deg F 59.5 64.8 71
~ IDRY Moisture % 1.28 1.34 117
~ {[TRANSFER [Oxygen % 20.9 20.9 20.9
POINT,C1 |Volumetric flow, actual acfm 1027 1032 1051
Volumetric flow, standard dscfm 1036 1030 1039
Isokinetic variation % 89.1 89.2 88.3
Circle: Production or feed rate TPH 467 467 467
Capacity:
Pollutant concentrations: includes adjustment for ambient concentration
PM-10 mg/DSCF 0.77 0.70 1.42
% OF FILTERABLE PM % 9.8% 8.7% 9.1%
Pollutant mass flux rates:
PM-10 Ib/hr 0.106 0.0954 0.195
FILTERABLE PM b/hr 1.08 1.10 2.14
Emission factors:
PM-10 Ibfton 0.000226 | 0.000204 | 0.000418 | 0.000283
FILTERABLE PM Ib/ton 0.00231 0.00235 0.00459 | 0.0030817
Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
2 | Stack temperature Deg F 77.1 79.8 78.8
WET Moisture % 1.97 2.56 258
.. [TRANSFER | Oxygen % 20.9 20.9 20.9
.. [POINT,C1 |Volumetric flow, actual acim 1068 1063 1090
Volumetric flow, standard dscim 1038 1018 1044
Isckinetic variation % 93.7 86.6 85.3
Circle: Production or feed rate TPH 530 428 530
Capacity:
Pollutant concentrations: includes adjustment for ambient concentration
PM-10 mg/DSCF 0.236 0.376 0.37
% OF FILTERABLE PM % 33.1% 31,9% 33.7%
Pollutant mass flux rates:
PM-10 Ib/hr 0.0324 0.0506 0.0511
FILTERABLE PM 1b/hr 0.098 0.159 0.152
Emission factors:
PM-10 Ibfton 6.11E-05| 1.18E-04 | 9.64E-05 | 9.195E-05
FILTERABLE PM Ibfton 0.000185 | 0.000371 | 0.000286 | 0.0002805




Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
3 |Stack temperature Deg F 75.9 77.6 79
DRY Moisture % 1.4 1.47 1.24
TRANSFER | Oxygen % 20.9 209 20.9
POINT,J2 {Volumetric flow, actual acfm 1075 1085 1082
Volumetric flow, standard dscfm 1050 1055 1052
Isokinetic variation % 86.6 87.3 87.1
Circle: Production or feed rate TPH 473 473 473
Capacity:
Pollutant concentrations: includes adjustment for ambient concentration
PM-10 mg/DSCF 2.68 25 5.51
% OF FILTERABLE PM % 7.3% 5.8% 9,3%
Pollutant mass flux rates:
PM-10 lb/hr 0.372 0.349 0.767
FILTERABLE PM Ibfhr 510 6.02 8.24
Emission factors:
PM-10 Ibfton 0.000787 | 0.000738 0.00162 0.00105
FILTERABLE PM Ibfton 0.0108 0.0127 0.0174 0.0136
Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
_ 4 |Stack temperature Deg F 78.5 84.1 79.4
WET Moisture % 1.92 1.77 2.64
TRANSFER | Oxygen % 209 20.9 20.9
POINT,J2 |Volumetric flow, actual acfm 1071 1076 1074
Volumetric flow, standard dscfm 1039 1031 1027
Isokinetic variation % 85.8 84.8 87.6
Circie: Production or feed rate TPH 529 470 497
Capacity:
Poliutant concentrations: includes adjustment for ambient concentration
PM-10 mg/DSCF 0.0689 0176 0.0716
% QF FILTERABLE PM % 39.1% 39.2% 38.2%
Pollutant mass fiux rates:
PM-10 Ib/hr 0.00946 0.0240 0.00973
FILTERABLE PM Ib/hr 0.0242 0.0612 0.0255
Emission factors:
PM-10 Ib/ton 1.79E-05 ] 5.10E-05| 1.96E-05{ 295E-05
FILTERABLE PM Ib/ton 458E05{ 1.30E-04 | 5.12E-05] 7.57E-05
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Emission Test Report Review Chacklist--Short Form

Reviewer: BrRians Sypacer,
Review Date: _3/12/94

Background Information

1. Facility name: Mactir Macietta fa’@ﬁ“bvfﬁam
Location: peafea{k NC

2. Source category:™ _(cused Stone Processins

3. Test date: = /18 /94 '

4. Test sponsor: _Ma-tin Ma.rietta

5. Testing contractovr: _ENTRoPY

6. Purpose of test: _Determmme PM-10 = Lif P cuissions (‘Far

(s d‘ors\
7. Pollutants maasured (include test method and indicate
if valid): Prm-i1o , filterable PP

MZotA _ Mehod 5

8. Process overview: Attach a process description and a
block diagrar. Identify processss teizted with letters
from the beginning of the alphaket (A, B, C, etc...)
and APC systams with letters from the end of the
alphabet (V, W, X, etc...}). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from the diagran, compl.to the table bslov.

Process Uncontrolled Controlled - APCD (controlled emissions orly)

Point Model #:

o v mm wet sugpression

Model #:

iD:
v Type:
Model ¥:

D
Transter PO DR A
A
A
A
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v ID: et | Sunoress fom

Type:

Model #:
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B. Process Information

1.

Provide a brief narrative description of the process
and attach process flow diagram. (Note: If the process
description provided in the test report is adequate,
attach a copy here.)
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2.0 PLANT AND SAMPLING LOCATION DESCRIPTION

2.1 .PROCESS DESCRIPTION AND OPERATION

The Ralteigh-Durham plant produces crushed granite used for construction
and road paving. Figure 2-1 is a flowchart of the portion of the Raleigh-
Durham plant which is relevant in this project. This has been prepared based
on a drawing labelled "Plant 613 Flow Diagram® provided by Martin Marietta.
The transfer point tested is circled and joins Streams 10 and 11.

Rock blasted from various locations in the quarry is trucked to a
primary crusher located in the quarry pit. A large surge pile in the quarry
pit is used to provide a steady flow of stone to the plant processing
equipment located adjacent to the quarry. A conveyor is used to deliver the
stone to the vibrating screen above the secondary crushers. Martin Marietta
monitors the stone feed rate from the quarry by means of a Toad cell type
weigh belt scale near the discharge end of this conveyor. This instrument is
used as the indicator of plant production rates. MNormal production rates
range from 400 to 600 tons per hour.

The vibrating screen serving the secondary crushers removes fine
material produced during blasting or during primary crushing. These fines are
conveyed to a separate storage pile and are sold as product. Typical fines
levels are estimated at 80 tons per hour by Martin Marietta personnel.

Two cone-type secondary crushers reduce the size distribution of the
material received from the surge pile., Stone leaving the secondary crushers
ranges in size from 6 inches to relatively small particles. The material from
both secondary crushers discharges onto a conveyor leading to the transfer
point tested and then to the tertiary crusher inlet. The tertiary crusher
discharge stream also discharges onto this conveyor (now labelled stream 10).
Following the tertiary crusher discharge, the main feed conveyor (stream 10)
contains all of the plant production with the exception of the fines discharge
stream discussed earlier. The quantity of this stream exceeds the total plant
throughput rates monitored using the weigh belt feeder on the conveyor leading
to the secondary crusher due to the recycle of oversized material separated by
the Deister screens.

The main feed conveyor stream passes through the tested transfer point
and delivers the stone to the top of the structure housing the Deister
vibration screens and the Omnicone tertiary crusher. The stone flow to the
Deister screens and tertiary crusher js termed "closed circuit" since
oversized material and incomglete1y screened fines can recirculate through the
Deister and tertiary crusher®. The plant operates approximately 200 days per
year. Total production quantities per year are approximately 1,000,000 tons.

2.2 FUGITIVE DUST CONTROL
Wet suppression is used for fugitive dust control of the transfer point.

There are water spray nozzles located on the exit conveyor underneath the
transfer point. There are also spray nozzles located at the exit of the
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tertiary crusher (beginning of stream 10), at the top of the stream conveyor
above the Deister screens, and on the discharge chute near the top of the
Deister screens. Not all of these spray nozzles are necessary to maintain wet
conditions. Over wetting of the rock can cause blinding of the lower screen
or blockage of the fines discharge chute underneath the Deister*®. During
these emission tests, the plant experienced no significant screen blinding
conditions.

2.3 SAMPLING AND EMISSION TESTING PROCEDURES
2.3.1 Fugitive Emission Test Approach

Since there is no air poilution control devices on the transfer point,
fugitive emission testing procedures were needed to capture and measure the
PM10 and total particulate emissions. The quasi-stack method appeared to be
the most accurate and practical approach for capturing the fugitive emissions
from the inlet and outlet areas of the transfer point. This approach allowed
isolation of the transfer point from the other fugitive dust sources in the
immediate vicinity. The quasi-stack method required the construction of
temporary enclosures around the inlet and outiet of the transfer point and the
installation of a duct and fan system for gas handling. Since the PMI1O0
emissions are generated primarily by stone-to-stone attrition in the transfer
point and during falling, the use of an enclosure does not significantly
influence the rate of PM1D emissions.

2.3.2 Emission Testing Procedure

The inlet to the transfer point has an area of approximately 1 foot
high, by 3.5 feet wide by 8 feet long it was enclosed with foam insulation to
allow capture of the emissions caused by the stone-to-stone attrition during
movement of the stone. The discharge point of the transfer point is the Tower
conveyor leading to the Deister screens. The actual transfer point was
completely enclosed in a steel chute. The discharge point was enclosed
approximately 8 feet downstream of the transfer point. There are several
water spray nozzles on the downstream side of the transfer point.

Figure 2-2. shows a view of the transfer point.

The enclosure had a one foot diameter outlet duct which ran
approximately 35 feet to the ground, it was used as a combined sample point
for both the inlet and outlet of the transfer point. The one foot diameter
duct upon reaching the ground turned 90° via an elbow and was then increased
to a two foot diameter duct, to allow use of a two foot diameter SCR driven
tubeaxial fan. The air flows from the combined enclosure were set by
adjusting the variable speed DC motor of the tubeaxial fan installed on the
outlet duct. Figures 2-2. and 2-3. show views of the inlet and outlet of the
transfer point prior to the construction of enclosures. Figure 2-4. shows a
view of the transfer point inlet and outlet after the installation of the
enclosure. The combined gas flow from the inlet and outlet enclosures was
controlled by a Dayton Model 3C411 24 inch, 2 HP direct current (DC) driven
tubeaxial fan. This variable speed fan was set at the gas flow rate necessary
to maintain a slightly negative static pressure within the enclosure.




C. 1. List any APCD parameters (supplied in the test report) below.
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Run 2

Run 3
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C. 1. List any APCD parameters (supplied in the test report) below,

Parameter

Units

Run 1

Run 2

Run 3
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D. Emission Data/Mass flux Rates/Emission Factors

Vaiues reported
Test ID |Parameter Units Run 1 Run 2 Run 3 Run 4
Stack temperature
Moisture
Oxygen

Volumatric flow, actual

Volumetric flow, standard

Percent isokinetic

ICapacity:

Circle: Production or feed rate

Poliutant concentrations:

Pollutant mass flux rates:




FILENAME: TRANSPT2.WQ1

P

METHOD 201A DATA .
. D. Emission Data/Mass Flux Rates/Emission Factors '
b Values reported
i fTestID Parameter Units Run 1 Run 2 Run 3 Run 4
i 1 |Stack temperature Deg F 42 45 38
{  [oRY Moisture % 15 0?? 1.3
: [TRANSFE |Oxygen % 20.9 20.9 20.9
. POINT Volumetric flow, actual actm 896 897 893
F” © {M201A Volumetric flow, standard dscfm 933 937 Q38
to Isokinetic variation % 90.2 108.6 107.2
i Circle: Production or feed rate TPH 608 608 608
i |Capacity:
. " |Pollutant concentrations: includes adjustment for ambient concentration
r PM-10 mg/DSCF 14.7 12.4 16.0
b - % OF FILTERABLE PM % 4.52% 3.64% 4.59%)
o Pollutant mass flux rates:
- PM-10 o lb/hr 1.81 1.53 1.99
poo FILTERABLE PM Ib/hr 40.1 421 43.3
i Emission factors:
prae PM-10 Ibfton 0.00298 0.00252 0.00327 0.00292
{,_ i FILTERABLE PM Ibfton 0.0659 0.0692 0.0713 0.0688
i{“_ - Values reported
t _._[TestlD _ |Parameter Units Run 1 Run 2 Run 3 Run 4
P 2 |Stack temperature DegF 42 38 38
L weT Moisture % 1.2 0.8 0.9
. TRANSFE | Oxygen % 20.9 20.9 20.9
POINT Volumetric flow, actual acfm 896 892 892
’I'“ T IM201A | Volumetric flow, standard dscfm 939 943 943
A Isokinetic variation % 111.6 114.2 112.1
i“ ~ [Circle: Production or feed rate TPH 584 604 542
7 [|Capacity:
;T " Poliutant concentrations: includes adjustment for ambient concentration
"— ~- e I PM-10 mg/DSCF | 0.0885274 | 0.1223399 | 0.0902046
- % OF FILTERABLE PM % 71.6% 67.6%) 41.5%
%—-—» «+| — =--—- |Poliutant mass flux rates:
r wofl - ae e IPM-10 Ib/hr 0.0110 0.0153 0.0113
B ~- - |FILTERABLE PM Ib/hr 0.0154 0.0226 0.0271 .
yeseeemsns| o - e | EMission factors: '
. [PM-10 Ib/ton 1.88E-05 | 2.53E-05 | 2.08E-05| 2.16E-05
S—— .. |FILTERABLE PM Ib/ton 2.63E-05 | 3.74E-05 | 5.00E-05 | 3.79E-05
i e - !
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METHOD 5 DATA

Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
3 [Stack temperature Deg F 38 45 44
DRY Moisture % 0.7 0.8 0.9
TRANSFE |Oxygen %
POINT Volumetric flow, actual acfm 891 912 883
M5 Volumetric flow, standard dscim 937 945 916
Isokinetic variation % 100.4 98.8 98.4
Circle: Production or feed rate TPH 608 608 608
Capacity:
Pollutant concentrations: includes adjustment for ambient concentration
FILTERABLE PM |mg/DSCF | 140.0 | 3272 3469
Pollutant mass flux rates:
FILTERABLE PM {ib/hr | 17.4 | 40.9 | 42.0 |
Emission factors:
FILTERABLE PM [lbfon | 2.85E-02]| 6.73E-02| 691E-02| 0.0550
Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
4 |Stack temperature Deg F 42 34 37
WET Moisture % 0.8 0.6 0.7
[TRANSFE {Oxygen %
POINT Volumetric flow, actual acfm 955 1005 1026
M5 Volumetric flow, standard dsctm 1001 1073 1076
Isokinetic variation % 100 100.4 99.1
Circle: Production or feed rate TPH 596 604 542
Capacity:
Pollutant concentrations: includes adjustment for ambient concentration
FILTERABLE PM [mg/DSCF | 0.256 | 0.097 | 0.614 |
Pollutant mass flux rates:
FILTERABLE PM [1b/hr | o0.0339| o00138] 0.0874 |
Emission factors:.
FILTERABLE PM [lbfon | 5.69E-05| 2.28E-05) 1.61E-04 | 8.03E-05
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Reviewer: Briaw Surcer
Review Date: 2/9/94

Background Intormation

Facility nama: \/U' tan Materials G?wwnw
Location: Bristol | Jennessee '
Source category: _Crvohod Stone (! fmeSTLOﬂ@)
Test date: __june [4-16, 1993

Test sponsor: EM&@A
Testing contractor: _£agRolY

Purpose of test: Detfermme W'}a €missSions

' Pollutants measured (includc test method and indicate

if valid): PM-io - Methd Z0i1A

/’n/ y e K iqs{'em
A4 i ﬁ;gs “mounted o ool :#ﬁgﬁ Wfa.ﬂaw aF

Procass overview: Attach a process description and a
block diagram. .Identify processes tested with letters
from the beginning of the alphabet (A, B, C, etc...)
and APC systems with letters from the end of the
alphabet (V, W, X, etc...). Also identify test
locations with Arabic numerals (1,2,3,)...)..:Using the

ID symbolu from the diagram,- complet. tha table. below. -

'l'e¢ = - Process -
D Proosss (4] | Uncontrolled Comlld | APCD (eontmllod emissions only)
Ser\M e ID e -
’rerhmr _ 0 .| Type
! f C (‘051\('/ Ow L) - A 1< !'O'AW;SA‘I( . ¢ Mml r”
: Shorthead o (D:
2 |rertiacy A o Typs:
Croshes (Cone) > 1,07 woisture 1 Model #:
: ”/'Tf’ te Deck v 1D: ]
4 % | Vibmtrs & . i Type:
Screen R 14 I.o/ moistue Model #:
| R . ;
| 4 | Vb & |- iy Type:
Sercen ‘ > 1.0% wipistoe | Model #:
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Process Information

1. Provide a brief narrative description of the process

and attach process flow diagram. (Note:

If the process

description provided in the test report is adequatae,

attach a copy here.)

. 0 ey
T .2
.. P
i .
A g
‘v'u
.0"_ [
I N
oy
=3
- \
2
. Wt
o
p Aty B
i I St LT
o h e FIs .
. CUTInGEE
1™ » & e
o ¥ T R
T, ) -
P 4 . oy -
P, * PR B N -
e VY. . .
» - v
iad { bed 4 (.:-“sf'
- . e
- *"'j : SV ‘223.' N
e i
T . ; ) .
£ :.;’!5.1' L Il
o PR .
Y. h ‘4{.“ yt H
* .. Ples
. . e
- W bl L e hd
. — —— R X
. r LI
! Y
* . o is Lt
W TE
. i
1o . o B
N " 1 HEEW $.="L
L o . -
i b i e ’ ' R AT
. A~ L B
. f o ! < . e
. . i o i
P . - . .
- . - v
- * e
" N R B
.-
- s - PR
- 1
- v e
"
‘l
] \ - .
-
, o e
RN
- 1 NI yooy .
yereor SEREA S
r - Iy
R
Sae-
v >
e
2 S i

- N




Fo P, S
CEE i

#.o5- W% - 9.0 PLANT AND SAMPLING LOCATION DESCRIPYION

2.1 PROCESS DESCRIPTION AND OPERATION

A 4.5 shorthead cone type tertiary crusher was tested at the Bristol,
Tennessee plant. This receives the oversize stone from a 8’ x 20’ triple deck
vibrating screen downstream from the secondary surge pile and 4.25’ standard
crusher. The stone is feed to the tertiary crusher by means of a conveyor.
The stone is discharged into a feed hopper which serves the 4.5’ shorthead cone
crusher {equipment number 5 in Figure 1). There were very limited free fall
distances from the feed conveyor to the feed hopper to the shorthead crusher.
The crusher discharges the crushed stone onto a conveyor leading to the 8’ X

20’ vibrating screen.

The inlet to the shorthead crusher was defined as the discharge of the
feed "hopper to the shorthead crusher vessel. This area, having a height of
approximately 4 feet above the platform, was enclosed with galvanized steel
flashing to allow capture of the PM10 emissions caused by the stone-to-stone
attrition during movement of the stone. The gas velocities around the layers
of .stone were maintained at gas flow rates equivalent to 1 to S mph.

The discharge point of the shorthead tertiary crusher is the same
conveyor that feeds the'8’ X 20’ vibrating screen. The discharge point is
enclosed approximately-4 feet upstream and downstream of the shorthead
discharge point. The discharge of the shorthead crusher was defined as the
total enclosure surrounding the conveyor underneath the crusher.

The vibrating screen at the Bristol, Tennessee plant of Vulcan Materials
Company consists of one 8’ x 20'- triple deck screen (equipment number 4 in
Figure 1). This screen receives stone from the conveyor underneath the 4.5’
shorthead crusher and the 4.25’ standard crusher as seen in Figure 1. The
vibrating screen source was defined as the 8 foot wide, 20 foot long open,
sloped surface above the upper screen deck. There is approximately a.l2 inch
freeboard above the upper screen to reduce wind entrainment of dust. The area:
traversed as part of this test program was the sloped surface parallel to the
top of the freeboard.

The stone flow to the vibrating screens and the 4.5’ crusher is termed
"closed circuit® since oversized material containing some fines adhering to the
surface can recirculate through the vibrating screen and 4.5’ crusher until the
stone is crushed small enough to fall through the vibrating screen. The
oversized material remaining on the top screen goes to the inlet of the 4.5/
crusher. The total quantity of oversized material entering the 4.5’ crusher
was .approximately 280 tons per hour. The stone feed rates to the vibrating
screen was approximately 425 tons per hour.
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Figure 1. Simplified Process Flowchart




by Entropy using dried stone. The size distribution data is provided in Table

#-1 and Table 8-4.

As indicated in the wet stone had near negligible levels of

dust in the less than 75 micron size range.

y

TABLE 8-1. PARTICLE SIZE DISTRIBUTIONS
FOR DRY RUNS

Fraction of Sample in Specified Range

§ize Range Test 1,2,3
Dry

> 37.5 Nillimeters 0
> 19,0 Millimeters 0.280
> 4.75 Mill imeters 0.358
> 2,00 Millimeters 0.255
> 150 Microns 0.083
> 75 Microns 0.009
> 38 Microns 0.0086

Bottom Pan 0.009

TABLE 8-2. PARTICLE SIZE DISTRIBUTIONS
FOR WET RUNS
Fraction of Sample in Specified Range
Size Range Test 1, Test 2,3
Wet Wet

» 37.5 Millimeters 0 0
» 19.0 Millimeters 0.150 0.354 '
> 4,75 Millimeters 0.313 0.279 i
> 2.00 Millimeters 0.372 0.205 .
> 150 Microns 0.145 0.121
> 75 Microns 0.011 0.015
> 38 Microns 0.005 0.016

Bottom Pan 0.006 0.011

19
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C. L. List any APCD parameters (supplied in the test report) below.

% Mo) v

2. Include any additional information (such as capture techniques for fugitive systems) and
descriptions of the air pollution control systems (uss 2 separate page if necessary).




D. Emission Data/Mass Flux Rates/Emission Factors

Test ID

Paramaeter

Units

Run 1

Run 2

Run 3

Run 4

Stack temperature

Moisture

Oxygen

- .
Velumastric fiow, aclual

Volumetric flow, standard

Percent isokinetic

Capacity:

Circle: Production or feed rate

Poliutant concentrations:

Pollutant mass flux rates:

Emission factors:

Values reported



-

mwune FILENAME: LIMESTN2.WQ1
3.0 Emission Data/Mass Flux Rates/Emission Factors

— Values reporied
. —— JTest ID Parameter Units Run 1 Run 2 Run 3 Run 4
1 -~ 1 |Stack temperature Deg F 72 72 72

- —fDRY Moisture % 2.24 2.44 2.36
f~ JCRUSHER| Oxygen % 20.9 20.9 20.9

S Volumetric flow, actual actm 1615 1616 1615

N Volumetric flow, standard dscfm 1490 1488 1489

Isokinetic variation % 107.5 104.4 104.5
—_ [Circle: Production or feed rate TPH 325 325 325
iCapacity:

e Pollutant concentrations:

L PM-10 mg/DSCF 3.04 4,71 6.68

- % OF FILTERABLE PM % 29.09% 20.7% 17.4%
F‘“"‘ 7 Pollutant mass flux rates:
- PM-10 Ib/hr 0.599 0.927 1.316
! FILTERABLE PM % 2.07 4.48 7.56
e Emission factors:
" PM-10 Ib/ton 0.00184 | 0.00285 ] 0.00405 | 0.00291
- FILTERABLE PM % 0.00636 0.0138 0.0233 | 0.0145
i
[ Values reported
— " [Test ID  |[Parameter _ Units Run 1 Run 2 Run 3 Run 4
| 2 |Stack temperature Deg F 70 71 71
- WET Moisture % 1.74 2.1 1.96
-—-=ICRUSHER| Oxygen % 20.9 20.9 20.9
aiahe Volumetric flow, actual actm 1643 1418 1418
F—- s Volumetric flow, standard dscfm 1529 1319 1320
O Isokinetic variation % 102.3 111.2 108.2
;;_____“ Circle: Production or feed rate TPH 234 285 285
L. - |Capacity:
l!_,, N Poliutant concentrations:
- PM-10 mg/DSCF 1.919 1.387 1.069
Lo % OF FILTERABLE PM % 38.5%| 43.4%] 49.1%
e Pollutant mass flux rates:
I PM-10 Ib/hr 0.388 0.242 0.187
S FILTERABLE PM % 1.01 0.558 0,380

o Emission factors:
3 PM-10 Ib/ton 0.00166 0.000849 | 0.000655 | 0.00105
C FILTERABLE PM % 0.00431 | 0.00196 | 0.00133 | 0.00253




Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
3 | Stack temperature Deg F 71 71 71
DRY Moisture % 1.7 271 2.56
SCREEN |Oxygen % 209 20.9 209
Volumetric flow, actual acfm 561 563 562
Volumetric flow, standard dscfm 522 518 519
Isokinetic variation % o8 100.2 98.4
Circle: Production or feed rate TPH 419 419 419
Capacity:
Pollutant concentrations: values reduced by ambient PM-10 concentration
PM-10 mg/DSCF 1.01 2.37 5.04
% OF FILTERABLE FM % 21.1% 7.8%) 16.0%]
Pollutant mass flux rates:
PM-10 Ibfhr 0.0697 0.162 0.346
FILTERABLE PM % 0.331 2.08 2.16
Emission factors: screen size factor of 40 applied to factors
PM-10 Ibfton 0.00666 0.0155 0.0330 0.0184
FILTERABLE PM % 0.0316 0.199 0.206 0.146
Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
4 | Stack temperature Deg F 72 80 76
WET Moisture % 2.07 2.53 2.48
SCREEN |Oxygen % 20.9 20.9 20.9
Volumetric flow, actual acfm 597 637 634
Volumetric flow, standard dscfm 552 580 582
Isokinetic variation % 91.7 87.3 86.3
Circle: Production or feed rate TPH 435 415 415
Capacity:
Pollutant concentrations: values reduced by ambient PM-10 concentration
PM-10 mg/DSCF 0.336 0.105 0.0862
% OF FILTERABLE FM % 7.9% 19.6% 15.1%
Pollutant mass flux rates:
PM-10 Ib/hr 0.0245 0.00806 0.00664
FILTERABLE PM % 0.311 0.0411 0.0439
Emission factors: screen size factor of 24 applied to factors
PM-10 Ib/ton 0.00226 | 0.000776 | 0.000640 | 0.00122
FILTERABLE PM % 0.0286 0.00396 0.00424 0.0123
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Emission Test Report Review Checklist=--short Form

-

Background Information

Reviewver:

o ever: RN ?%GER -
" Review Date: _2/9/% _

Vdean Materials éw.panq

1. Facility name.
Location. ﬂfamml/e 7/ Enné 5564
2. Source cétecjory' Q‘ush&( Stone / /«me:»?‘onc)
3. Test date:. _(June 7-10 /993 :
4.  Test sponsor: /SEPA / MG
S. Testing contractor: “EnTRopY
6. Purpose of test: De‘ferm"ne PM 10 -emissiens.
7. Pollutants measured (include test ‘method - and indicate
ir valid) - PM-10 ¢ EPA Method 2o | o
@,h —Stack” n.h._n.ﬂzsl\&(
8. .Process overview' At.tach a process description and'a.

‘block diagram .

from the haginning of-the alphabet (A, B, C, etcii ). et
and APC gystems with' letters from tha end of the - -

alphabet

(V, W, X, etc...).

‘Also identify test:
locations with Arabic numerals (1,2,3, ...).

ID ‘symbols" fron the diagram, cémplete the tablc below.

Emissions tested
Proces: D Uncontrolled ” | Controlied . | APCD (controlied emissions only)
Sectiars a T v, ] | |
vsh; ' (‘:l'o% i Rios
C.rvs mj maiee Model #:
7 | 7ectia Yy A 1T ,/\/ - '[l't;;a:
Crvshing (510 “Moisioe)| Moget o
s - \/ e e 1D: o
5 5{,@1«“\) :g C((.o °/o.m.ol«.:1'w«=‘1 L?d:l r
ety

Using the

omends .

i e

Identify processes tested with letters:. ..
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Process Information 3
1. Provide a brief narrative description of the process

and attach process flow diagram. (Note: If the process

description provided in the test report is adequate,

attach a copy here.)
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2.0 PLANT AND SAMPLINE LOCATION DESCRIPTION

2.1 PROCESS DESCRIPTION AND OPERATION

A 5.5’ Shorthead, conical type tertiary crusher was tested at the
Maryville, Tennessee plant. This receives the oversize stone from a pair of
6’ x 16’ triple deck vibrating screens downstream from the secondary surge
pile. The stone is feed to the tertiary crusher by means of a conveyor
(stream number 17 in Figure 1). The stone is discharged into a feed hopper
which serves a vibrating feeder above the 5.5’ shorthead crusher (equipment
number 15 in Figure 1). There were very limited free fall distances from the
feed conveyor to the feed hopper to the vibrating feeder and from the vibrating
feeder to the inlet of the shorthead crusher. The crusher discharges the
crushed stone onto a conveyor (stream number 16 in Figure 1) leading to the 6’
X 16’ vibrating screens.

The inlet to the shorthead crusher was defined as the discharge of the
vibrating feeder to the shorthead crusher vessel. This area, having a height
of approximately 6 feet above the platform, was enclosed with galvanized steel
fiashing to allow capture of the PM10 emissions caused by the stone-to-stone
attrition during movement of the stone. The gas velocities around the layers
of stone were maintained at gas flow rates equivalent to 1 to 5 mph.

The discharge point of the shorthead tertiary crusher is the same
conveyor leading from the secondary surge pile that feeds the 6’ X 16’
vibrating screens (stream number 16 on Figure 1). The discharge point is
enclosed approximately 5 feet upstream and downstream of the shorthead
discharge point. The discharge of the shorthead crusher was defined as the
total enclosure presently surrounding conveyor number 16 underneath the
crusher. : :

The vibrating screens at the Maryville, Tennessee plant of Vulcan
Materials Company consists of two parallel 6 x 16 triple deck screens
(equipment numbers 13 and 14 in Figure 1). These screens receive stone from
the conveyor numbered 16 in Figure 1. A spliter is used to proportion the
stone between the two screens. The vibrating screen source was defined as the
6 foot wide, 16 foot long open, sloped surface above the upper screen deck.
There is approximately a 10 inch freeboard above the upper screen to reduce
wind entrainment of dust. The area traversed as part of this test program was
the sloped surface parallel to the top of the freeboard.

The stone flow to the vibrating screens and the 5.5’ crusher is termed
“closed circuit® since oversized material containing some fines adhering to the
surface can recirculate through the vibrating screens and 5.5’ crusher until
the stone is crushed small enough to fall through the vibrating screen. The
oversized material remaining on the top screen goes to the inlet of the 5.5’
crusher. The total quantity of oversized material entering the 5.5’ crusher
was approximately 260 tons per hour. The stone feed rates to the two vibrating
screens were approximately 350 tons per hour or 175 tons per hour per screen.
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TABLE 8-1. PARTICLE SIZE DISTRIBUTIONS
FOR DRY RUNS

Fraction of Sample in Specified Range

Size Range Test 1,2,3
Dry

> 37.5 Millimeters 0
> 19.0 MiTlimeters 0.065
> 4.75 Millimeters 0.280
> 2.00 Millimeters 0.464
> 150 Microns 0.141
> 75 Microns 0.019
> 38 Microns 0.0141 of

Bottom Pan 0.0173 >V

TABLE 8-2. PARTICLE SIZE DISTRIBUTIONS
FOR WET RUNS
Fraction of Sample in Specified Range
Size Range Test 1, Test 2, Test 3,
Wet Wet Wet

> 37.5 Millimeters 0 0 0
> 19.0 Millimeters 0.125 0.050 0.034
> 4.75 Millimeters 0.267 0.420 0.268
> 2.00 Killimeters 0.447 0.405 0.453
> 150 Microns 0.111 0.079 0.175
> 75 Microns 0.020 0.020 0.029
> 38 Microns .- 0.015 g 0.014 2.4 0. 023§4qu4

Bottom Pan 0.016 0.012 3 0.019

20




C. 1. List any APCD parameters (supplied in the test report) below.

Lz N poistye | 7 /.21 Iy .98 1

Unconteo lied 1% poisive | 0.67 .84 0.4
Type of '
APCD:

2. Include any additional information (such as capture techniques for fugitive systems) and
descriptions of the air pollution control systems (use s separate page if necessary).




D. Emission Data/Mass Flux Rates/Emission Factors

Test ID

Parameter

Units

Values reported

Run 1

Run 2

Run 3

Run 4

Stack temperature

Moisture

Oxygen

Volumetric flow, actua!l

Volumetric flow, standard

Percent isokinetic

Circle; Production or feed rate

Capacity.

Pollutant concentrations:

Pollutant mass flux rates:

Emission factors:
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D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

‘HTest ID Parameter Units Run 1 Run2 Run 3 Run 4
1 |Stack temperature Deg F 77 77 77
DRY Moisture % 2.87 3.11 0.87
. fICRUSHER| Oxygen % 20.9 20.9 20.9
Volumetric flow, actual acim 1687 1687 1680
Volumetric flow, standard dscfm 1564 1560 1580
Isokinetic variation % 104.2 103.6 100.3
Circle: Production or feed rate TPH 282 246 267
Capacity:
Pollutant concentrations:
PM-10 mg/DSCF 1.07 1.56 1.31
% OF FILTERABLE PM % 6.2% 4.8% 5.9%
Pollutant mass flux rates:
PM-10 Ib/hr 0.221 0.322 0.276
FILTERABLE PM Ib/hr 3.57 6.71 4.67
Emission factors:
PM-10 Ib/ton 0.000785 0.00131 0.00103 0.00104
FILTERABLE PM ib/ton 0.0127 0.0273 0.0175 0.0191
Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
2 | Stack temperature Deg F 76 78 79
WET Moisture % 215 2.65 252
CRUSHER|Oxygen % 20.9 20.9 20.9
Volumetric flow, actual actm 1645 1653 1616
Volumetric flow, standard dscfm 1541 1529 1510
isokinetic variation % 103 107 104.2
Circle: Production or feed rate TPH 267 228 291
Capacity:
Poliutant concentrations:
PM-10 mg/DSCF 0.247 0.165 0.153
% OF FILTERABLE PM % 12.3% 9.9% 12.6%
Pollutant mass flux rates:
PM-10 Ib/hr 0.0503 0.0334 0.0306
FILTERABLE PM Ib/hr 0.409 0,337 0.243
Emission factors:
PM-10 Ib/ton 0.000189 | 0.000148 | 0.000105 | 0.000147
FILTERABLE PM Ibfton 0.00153 0.00148 | 0.000833 0.00128




Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Run4
3 |Stack temperature Deg F 78 78 78
DRY Moisture % 257 2.74 2.66
SCREEN |{Oxygen % 20.9 20.9 20.9
Volumetric flow, actual acfm 604 604 604
Volumetric flow, standard dscfm 561 560 560
Isokinetic variation % 103.1 102.8 103
Circle: Production or feed rate TPH 171 166 160
Capacity:
Pollutant concentrations: values reduced by ambient PM-10 concentration
PM-10 mg/DSCF 0.65 0.68 0.6
% OF FILTERABLE PM % 27.5% 7.7%] 6.5%;
Pollutant mass flux rates:
PM-10 ib/hr 0.0482 0.0504 0.0444
FILTERABLE PM ib/hr 0.175 0.654 0.684
Emission factors: screen size factor of 24 applied to factors
PM-10 Ib/ton 0.00677 0.00728 0.00667 0.00691
FILTERABLE PM Ibjton 0.0246 0.0946 0.103 0.0739
Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
4 |Stack temperature Deg F 78 78 81
WET Moisture % 2.05 2.62 2.25
SCREEN |[Oxygen % 20.9 20.9 20.9
Volumetric flow, actuai acfm 596 597 617
Volumetric flow, standard dscim 557 553 576
Isokinetic variation % 93.5 105.1 90.1
Circle: Production or feed rate TPH 206 168 176
Capacity:
Pollutant concentrations: values reduced by ambient PM-10 concentration
PM-10 mg/DSCF 0.0688 0.0543 0.047
% OF FILTERABLE PM % 15.3% 18.3% 11.5%
Pollutant mass flux rates:
PM-10 ib/hr 0.00507 0.00397 0.00358
FILTERABLE PM Ib/hr 0.0331 0.0217 0.0311
Emission factors: screen size factor of 24 applied to factors
PM-10 Ib/ton 0.000591 | 0.000567 | 0.000488 | 0.000549
FILTERABLE PM Ib/ton 0.00386 0.00310 0.00425 0.00374






