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Site Visit--General Shale, Marion, VA 
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EPA Contract 68-D2-0159, Work Assignment 12 
MRI Project 3612 

Brian Shrager 

Ron Myers 
EPA/EIB/EFMS (MD- 14) 
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Research Triangle Park, NC 27711 

I. PurDose 
-l. - ...- . .. . 

~ U L ~ U Y ~  of tne visit was to evaluate the feasibility of 
emission testing at this site for the purpose of developing 
emission factors for AP-42. 

11. 

111. 

Place and Date 

General Shale 
Plant Nos. 6 and 28 
Rt. 4 .  Box 127 
Marion, VA 24354 

April 15, 1993 

Attendees 

General Shale (General) 

Walt Banyas, Vice President 
Dave McNees 
Mike Whitehead, Environmental Specialist 
Mike Stacy, Superintendent 

Brick Institute of America 

Denis Brosnan 



U. S. Environmental Protection Asencv (EPA) 

Ron Gyers, EIB 

Environmental Testins Svstems. Inc. (ETS) 

Andy Hetz, Senior Project Manager 
Tony Underwood, Project Manager 

c - - 

Midwest Research Institute (MRI) 

Brian Shrager 

IV. Discussion 

The visit began with a brief discussion of plant 
operations, followed by a tour of the facility. Plant operations 
consist of a central crushing, grinding, and screening operation, 
a reclaimer, two separate brick forming operations, two 
predryers, and three kilns (two Plant No. 6 kilns, one Plant No. 
2 8  kiln). Plant Nos. 6 and 28  have production capacities of 
30 million and 50 million bricks per year, respectively. The 
grinding room operates 12 hours per day, 5 days per week, and the 
kilns operate continuously. The raw material used to make the 
brick is classified as Rome Shale and is both mined on site and 
trucked in from local sites. The raw material typically has a 
moisture content of about 15 percent by weight. 

Figure 1 presents a process flow diagram for the plant. 
Raw material from a graded storage pile is fed to the primary 
crusher by front-end loaders. The primary crusher is located in 
a metal building that is open at the front and partially open on 
both sides. The building is approximately 30 feet high by 
40 feet wide and would be difficult to enclose. From the primary 
crusher, the material is conveyed to the grinding room, which is 
a large metal building that is completely enclosed and has one 
exhaust fan (not operating during visit) located near the top of 
the building walls. Grinding room operations include a scalping 
screen, two pan grinders, six vibrating screens, a hammermill, 
and several material transfer points and conveyors. Emissions 
from several of the processes are ducted to a fabric filtration 
system that is located just outside of the grinding room. Three 
separate ducts enter the fabric filter. In addition, emissions 
from the sand mix and mill rooms are ducted to the grinding room 
fabric filtration system. From the primary crusher, material is 
conveyed to the scalping screen, which allows undersize material 
to bypass the pan grinders. Oversize material from the scalping 
screen is conveyed to the pan grinder, and the material is then 
conveyed to six vibrating screens. Oversized material from the 
screens is conveyed back to the pan grinder or to a hammermill 
for further size reduction, and then returns to the screens. 
Emissions from the grinding room consist of particulate matter 
(PM) . 
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The grinding room product is conveyed to the reclaimer 
Because the building e a t e d  adjacent to the grinding room. 

conveyor discharge point in the storage building is located 
approximately 13 meters (m) (40 feet [ftl) above the ground, it 
is likely that fugitive dust emissions from this process are 
greatest when material is first deposited in the storage pile 
(i.e., until the storage pile is built up to a height that 
approaches the conveyor discharge height). The reclaimer loads 
the material onto conveyors that lead to the Plant No. 6 and 
Plant No. 28 mill rooms. 

In each mill room, the material is conveyed to a pug mill, 
where it is mixed with water. The material is discharged from 
the pug mill directly into a vacuum chamber. The vacuum chamber 
de-airs and compacts the material. Next, the material is 
continuously augered through a die. This is referred to as the 
"stiff extrusion process." The material is extruded into a 
column, textured, and wetted. As the extruded material is 
conveyed to the cutting section, it may be coated with sawdust 
and other materials, such as iron oxide and manganese dioxide, to 
vary the desired finish and color of the brick. The column is 
then cut into bricks, which are stacked on cars for loading into 
the predryer. For aesthetic purposes, many of the unfired bricks 
are tumbled to produce brick with rounded, imperfect edges. 

Plant No. 6 is not considered typical of the industry 
because the kilns are very small. For this reason, Plant No. 6 
operations are not suitable for testing and will not be discussed 
further. 

After cutting, the bricks are stacked into "cubes" on the 
kiln cars. On average, each,car carries 5,760 bricks (Plant 
No. 2 8 ) .  From the stacking area, the bricks are transported to 
the predryer, which is heated with air from the cooling section 
of the kiln, and maintains a temperature of about 43OC (110OF). 
The predryer has four tracks for kiln cars and is about 76.2 m 
(250 ft) long. From the predryer, the cars are transported to 
Kiln No. 28 for firing. 

Kiln No. 2 8  is a tunnel kiln that includes a drying 
section, firing section, and a cooling section. The drying 
section is 45.7 m (150 ft) long; the firing section is 53.7 m 
(176 ft) long; and the cooling section is 46.0 m (151 ft) long. 
The kiln is fired with low-sulfur, low-ash coal, and also uses 
twelve natural gas burners to facilitate coal combustion. The 
drying section is heated with waste heat from the kiln section. 

The unfired bricks enter the kiln at the rate of one car 
every 45 minutes (minimum time), and the entire drying/firing/ 
cooling cycle takes about 24 hours to complete. The air 
temperature in the tunnel kiln ranges from approximately 204OC 
(400'F) at the beginning of the drying section to 1004OC (1840OF) 
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in the firing section. The kiln temperature is controlled 
automat ice1 y . - 

serves the firing section, and one stack serves the drying 
section. According to plant personnel, the exhaust system is 
designed to isolate emissions from the drying and firing 
processes, and it is unlikely that emissions from these two 
processes intermingle. There are no emission control devices on 
either of the two stacks. The kiln stack is equipped with 
sampling ports, but the ports are not large enough to accomodate 
some of the sampling equipment that would be required if the kiln 
were tested. Emissions from the kiln are likely to be PM, sulfur 
dioxide, nitrogen oxides, carbon monoxide, fluorides, and other 
inorganic and organic compounds from combustion or vaporization 
from the bricks. 

ash.coa1 that is stored in an open shelter. Ground-level screw 
conveyors convey the coal to a hammermill where it is ground and 
is pneumatically conveyed first to screens, then to a cyclone, 
and into a storage hopper. Emissions from the coal processing 
system are controlled by.a fabric filtration system. Coal 
recovered by fabric filtrytion is conveyed to the storage hopper. 
From the hopper, the coal-enters a negative pressure enclosed 
system that feeds the kiln. A venturi system draws the coal into 
the kiln as needed. 

V. Conclusions 

-- 
Emissions from the kiln are ducted to two stacks--one stack 

The coal that is used to fire the kiln is a low-sulfur low- 

The sources being considered for testing are the grinding 
room and the kilns. The grinding room appears typical of the 
industry. However, it would be difficult to test PM and PM-10 
emissions from the grinding room because four ducts would have to 
be tested simultaneously and the emissions leaving the building 
via the exhaust fan would also have to be quantified. 

Testing of the kiln/dryer emissions from Kiln No. 2 8  should 
be relatively straightforward. However, the sampling ports would 
have to be modified in order to test the kiln, and the dryer 
stack would require installation of sampling ports. 

Most of the roads at General are paved and fugitive 
emissions from the unpaved roads are controlled by wet 
suppression. Therefore, fugitive dust emissions from roads are 
assumed to be minimal. 
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Date: May 3, 1993 

Subject: Site Visit--General Shale, Marion, VA 
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. Purwose 

The purpose of the visit was to evaluate the feasibility of 
emission testing at this site for the purpose of developing 
emission factors for AP-42. 

11. Place and Date 

General Shale 
Plant Nos. 6 and 28 
Rt. 4, Box 127 
Marion, VA 24354 

April 15, 1993 

111. Attendees 

General Shale (General) 

Walt Banyas, Vice President 
Dave McNees 
Mike Whitehead, Environmental Specialist 
Mike Stacy, Superintendent 

Brick Institute of America 

Denis Brosnan 



U. S. Environmental Protection Asencv (EPA) 

Ron Myers, EIB 

Environmental Testins Svstems. Inc. (ETS) 

Andy Hetz, Senior Project Manager 
Tony Underwood, Project Manager 

Midwest Research Institute (MRI) 

Brian Shrager 

IV. Discussion 

The visit began with a brief discussion of plant 

operations, followed by a tour of the facility. Plant operations 

consist of a central crushing, grinding, and screening operation, 

a reclaimer, two separate brick forming operations, two 

predryers, and three kilns (two Plant No. 6 kilns, one Plant No. 

28 kiln). Plant Nos. 6 and 28 have production capacities of 

30 million and 50 million bricks per year, respectively. The 

grinding room operates 12 hours per day, 5 days per week, and the 

kilns operate continuously. The raw material used to make the 

brick is classified as Rome Shale and is both mined on site and 

trucked in from local sites. The raw material typically has a 

moisture content of about 15 percent by weight. 

Figure 1 presents a process flow diagram for the plant. 

Raw material from a graded storage pile is fed to the primary 

crusher by front-end loaders. The primary crusher is located in 

a metal building that is open at the front and partially open on 

both sides. The building is approximately 30 feet high by 

40 feet wide and would be difficuit to enclose. From the primary 
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crusher, the material is conveyed to the grinding room, which is 

a large metal building that is completely enclosed and has one 

exhaust fan (not operating during visit) located near the top of 

the building walls. Grinding room operations include a scalping 

screen, two pan grinders, six vibrating screens, a hammermill, 

and several material transfer points and conveyors. Emissions 

from several of the processes are ducted to a fabric filtration 

system that is located just outside of the grinding room. Three 

separate ducts enter the fabric filter. In addition, emissions 

from the sand mix and mill rooms are ducted to the grinding room 

fabric filtration system. From the primary crusher, material is 

conveyed to the scalping screen, which allows undersize material 

to bypass the pan grinders. Oversize material from the scalping 

screen is conveyed to the pan grinder, and the material is then 

conveyed to six vibrating screens. Oversized material from the 

screens is conveyed back to the pan grinder or to a hammermill 

for further size reduction, and then returns to the screens. 

Emissions from the grinding room consist of particulate matter 

(PM) . 

The grinding room product is conveyed to the reclaimer 

building located adjacent to the grinding room. Because the 

conveyor discharge point in the storage building is located 

approximately 13 meters (m) (40 feet [ftl) above the ground, it 

is likely that fugitive dust emissions from this process are 

greatest when material is first deposited in the storage pile 

(i.e., until the storage pile is built up to a height that 
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approaches the conveyor discharge height). The reclaimer loads 

the material onto conveyors that lead to the Plant No. 6 and 

Plant No. 28  mill rooms. 

In each mill room, the material is conveyed to a pug mill, 

where it is mixed with water. The material is discharged from 

the pug mill directly into a vacuum chamber. 

de-airs and compacts the material. Next, the material is 

continuously augered through a die. This is referred to as the 

"stiff extrusion process." The material is extruded into a 

column, textured, and wetted. As the extruded material is 

conveyed to the cutting section, it may be coated with sawdust 

and other materials, such as iron oxide and manganese dioxide, to 

vary the desired finish and color of the brick. 

then cut into bricks, which are stacked on cars for loading into 

the predryer. For aesthetic purposes, many of the unfired bricks 

are tumbled to produce brick with rounded, imperfect edges. 

The vacuum chamber 

The column is 

Plant No. 6 is not considered typical.of the industry 

because the kilns are very small. For'this reason, Plant No. 6 

operations are not suitable for testing and will not be discussed 

further. 

After cutting, the bricks are stacked into "cubes" on the 

kiln cars. On average, each car carries 5,760 bricks (Plant 

No. 2 8 ) .  From the stacking area, the bricks are transported to 

the predryer, which is heated with air from the cooling section 



6 

of the kiln, and maintains a temperature of about 43OC (110OF). 

The predryer has four tracks for kiln cars and is about 76.2 m 

(250 ft) long. From the predryer, the cars are transported to 

Kiln No. 28 for firing. 

Kiln No. 28 is a tunnel kiln that includes a drying 

section, firing section, and a cooling section. The drying 

section is 45.7 m (150 ft) long; the firing section is 53.7 m 

(176 ft) long; and the cooling section is 46.0 m (151 ft) long. 

The kiln is fired with low-sulfur, low-ash coal, and also uses 

twelve natural gas burners to facilitate coal combustion. The 

drying section is heated with waste heat from the kiln section. 

The unfired bricks enter the kiln at the rate of one car 

every 45 minutes (minimum time), and the entire drying/firing/ 

cooling cycle takes about 24 hours to complete. The air 

temperature in the tunnel kiln ranges from approximately 204OC 

(400°F) at the beginning of the drying section to 1004OC (1840OF) 

in the firing section. The kiln temperature is controlled 

automatically. 

Emissions from the kiln are ducted to two stacks--one stack 

serves the firing section, and one stack serves the drying 

section. According to plant personnel, the exhaust system is 

designed to isolate emissions from the drying and firing 

processes, and it is unlikely that emissions from these two 

processes intermingle. There are no emission control devices on 
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either of the two stacks. The kiln stack is equipped with 

sampling ports, but the ports are not large enough to accomodate 

some of the sampling equipment that would be required if the kiln 

were tested. 

fluorides, and products of combustion. 

Emissions from the kiln are likely to be PM, S*A, Y % ,  e@, 

The coal that is used to fire the kiln is a low-sulfur low- 
/-- - 

ash coal that is stored in an open shelter. (A. owl decoy is used 
/ \ - 
to keep pigeons out of the shelter. Ground- level screw -4L 
y -  

conveyors convey the coal to a hammermill where it is ground and 

is pneumatically conveyed first to screens, then to a cyclone, 

and into a storage hopper. Emissions from the coal processing 

system are controlled by a fabric filtration system. Coal 

recovered by fabric filtration is conveyed to the storage hopper. 

From the hopper, the coal enters a negative pressure enclosed 

system that feeds the kiln. A venturi system draws the coal into 

the kiln as needed. 

V. Conclusions 

The sources being considered for testing are the grinding 

room and the kilns. The grinding room appears typical of the 

industry. However, it would be difficult to test PM and PM-10 

emissions from the grinding room because four ducts would have to 

be tested simultaneously and the emissions leaving the building 

via the exhaust fan would also have to be quantified. 
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Testing of the kiln/dryer emissions from Kiln No. 2 8  should 

be relatively straightforward. However, the sampling ports would 

have to be modified in order to test the kiln, and the dryer 

stack would require installation of sampling ports. 

Most of the roads at General are paved and fugitive 

emissions from the unpaved roads are controlled by wet 

suppression. Therefore, fugitive dust emissions from roads are 

assumed to be minimal. 

A1205 - 2 /CBI 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Office of Air Quality Planning and Standards 
Research Triangle Park, North Carolina 2771 1 
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Mr. Walt Banyas 
Vice President 
General Shale 
3211 North Roan Street 
Johnson City, Tennessee 37601 

Dear Mr. Banyas: 

Enclosed are drafts of two trip reports covering visits by 
Mr. Ron Myers of the U. S. Environmental Protection Agency (EPA) 
and Mr. Brian Shrager of Midwest Research Institute (MRI) to the 
General Shale facilities in Marion, Virginia, and Johnson City, 
Tennessee. We would appreciate your reviewing the reports for 
any errors or omissions. You may return the enclosed copies of 
the reports with your written comments if you wish. Copies of 
the final versions of the reports incorporating your comments 
will be sent to you for your records. Because these reports will 
eventually become a part of the public record, we want to portray 
your operations as accurately as possible. The custody receipts 
for the trip reports are also enclosed. Please sign and date the 
forms to acknowledge receipt of the reports and return a copy of 
the forms to the Document Control Officer, Emission Standards 
Division (MD-13). Research Triangle Park, NC 27711. 

If you believe that disclosure of any specific information 
contained in the trip reports would reveal trade secrets or other 
confidential information, you should clearly identify the 
specific information. If EPA determines that there is a need to 
disclose such information, we will need, at that time, the 
following to support your claim: 

undesired disclosure of the specific information to others; 
1. Measures taken by General Shale to guard against 

2 .  The extent to which the specific information has been 
disclosed to others and the precautions taken in connection 
therewith; 

3 .  Pertinent confidentiality determinations, if any, by 
other Federal agencies (furnish a copy of any such determination, 
or reference to it, if available); and 



‘C’ p c3 

2 

4. Whether General Shale asserts that disclosure of the 
specific information would be likely to result in substantial 
harmful effects on General Shale’s competitive position and, if 
so, what those harmful effects would be, why they should be 
viewed as substantial, and an explanation of the causal 
relationship between disclosure and such harmful effects. 

Any specific information subsequently determined to 
constitute a trade secret will be protected under 18 U . S . C .  1905. 
However, all emission data will be available to the public. 

We respectfully request that you submit your review comments 
on the trip reports by June 11, 1993. If you concur with the 
information contained in the reports, we would appreciate a 
letter to that effect. In addition, please indicate in your 
letter or use the attached forms to indicate whether the reports 
are considered nonconfidential, partially confidential, or fully 
confidential. If we do not receive a response by June 11, 1993, 
the reports will be considered to be nonconfidential and 
accurate. 

Again, we appreciate the cordial reception and information 
provided by Generai Shaie. The information you supplied will be 
most helpful to us. If you have any questions, please call 
Mr. Myers at (919) 541-5407 or Mr. Shrager of MRI at 
(919) 677-0249. 

Sincerely, 

David Mobley, Chief 
Emission Inventory Branch 
Technical Support Division 

2 Enclosures 

OAQPS/TSD/EIB:RMyers, rm 455B, 4201 Bldg., 541-5407, MD-14 
(MRI/RMarinshaw/LKaufman/677-0249/05/06/93) 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Office of Air Quality Planning and Standards 

Research Triangle Park, North Carolina 2771 1 

Mr. Walt Banyas 
Vice President 
General Shale 
3211 North Roan Street 
Johnson City, Tennessee 37601 

Dear Mr. Banyas: 

Enclosed are drafts of two trip reports covering visits by 
Mr. Ron Myers of the U. S. Environmental Protection Agency (EPA) 
and Mr. Brian Shrager of Midwest Research Institute (MRI) to the 
General Shale facilities in Marion, Virginia, and Johnson City, 
Tennessee. We would appreciate your reviewing the reports for 
any errors or omissions. Yo1.1 may return the enclosed cnpies ne 
the reports with your written comments if you wish. Copies of 
the final versions of the reports incorporating your comments 
will be sent to you for your records. Because these reports will 
eventually become a part of the public record, we want to portray 
your operations as accurately as possible. The custody receipts 
for the trip reports are also enclosed. Please sign and date the 
forms to acknowledge receipt of the reports and return a copy of 
the forms to the Document Control Officer, Emission Standards 
Division (MD-13), Research Triangle Park, NC 27711. 

If you believe that disclosure of any specific information 
contained in the trip reports would reveal trade secrets or other 
confidential information, you should clearly identify the 
specific information. If EPA determines that there is a need to 
disclose such information, we will need, at that time, the 
following to support your claim: 

undesired disclosure of the specific information to others; 

disclosed to others and the precautions taken in connection 
therewith; 

1. Measures taken by General Shale to guard against 

2 .  The extent to which the specific information has been 

3. Pertinent confidentiality determinations, if any, by 
other Federal agencies (furnish a copy of any such determination, 
or reference to it, if available); and 
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4. Whether General Shale asserts that disclosure of the 
specific information would be likely to result in substantial 
harmful effects on General Shale’s competitive position and, if 
so, what those harmful effects would be, why they should be 
viewed as substantial, and an explanation of the causal 
relationship between disclosure and such harmful effects. 

constitute a trade secret will be protected under 18 U.S.C. 1905. 
However, all emission data will be available to the public. 

We respectfully request that you submit your review comments 
on the trip reports by June 11, 1993. If you concur with the 
information contained in the reports, we would appreciate a 
letter to that effect. In addition, please indicate in your 
letter or use the attached forms to indicate whether the reports 
are considered nonconfidential, partially confidential, or fully 
confidential. If we do not receive a response by June 11, 1993, 
the reports will be considered to be nonconfidential and 
accurate. 

Any specific information subsequently determined to 

Again, we appreciate the cordial reception and information 
provided by General Shale. The information you supplied will be 
most helpful to us. If you have any questions, please call 
Mr. Myers at (919) 541-5407 or M r .  Shrager of MRI at 
(919) 677-0249. 

Technical Support Division 

2 Enclosures 
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Date: April 27, 1993 

Subject: Site Visit--General Shale, Johnson City, TN 
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. Puruose 

The purpose of the visit was to evaluate the feasibility of 
emission testing at this site for the purpose of developing 
emission factors for AP-42. 

11. Place and Date 

General Shale 
Plant No. 10 
102 South Broadway 
Johnson City, TN 

April 16, 1993 

111. Attendees 

Walt Banyas, Vice President 
Dave McNees 
Mike Whitehead, Environmental Specialist 
Buddy Archer, Superintendent 

Brick Institute of America 

Denis Brosnan ,? 
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U. S. Environmental Protection Asencv (EPA) 
. 

Ron Myers, EIB 

Environmental Testins Svstems. Inc. (ETS) 

Andy Hetz, Senior Project Manager 
Tony Underwood, Project Manager 

Midwest Research Institute (MRI) 

Brian Shrager 

IV. Discussion 

Upon arrival, the group began a tour of the facility, which 
consists of a central crushing, grinding, and screening 
operation, a central brick forming operation, two predryers, and 
two kilns (A and B). The plant has a capacity of 60 million 
bricks per year. The grinding room operates 9 hours per day, 
5 days per week, and the kilns operate continuously. The raw 
material used to make the brick is classified as shale and is 
C L U L K ~  in from iocai sites. The raw material typically has a 
moisture content of between 10 and 15 percent by weight. 
L.-..7.-. 

Figure 1 presents a process flow diagram for the plant. 
Production begins at the grinding room, which is a large metal 
building that has three bay doors, two exhaust fans (not 
operating during visit) located near the top of the building 
walls, two exit doors, two doors that lead to the raw material 
storage building and conveyor system, and a large opening that 
allows trucks to access the hopper that feeds the primary 
crusher. The raw material is dumped by truck into the hopper 
that feeds the primary crusher, which is located in the grinding 
room along with a pan grinder, five vibrating screens, a 
hammermill, and several material transfer points and conveyors. 
Mr. Banyas stated that all of the bay doors and other doors could 
remain shut during testing. However, the truck access opening 
must remain open during grinding room operation. Emissions from 
the crusher, grinder, and screens are ducted to a fabric 
filtration system that is .also located in the grinding room. 
Dust collected in the fabric filter is transferred to the 
conveyor that leads from the primary crusher to the pan grinder. 
From the primary crusher, material is conveyed to the pan 
grinder, which furth'er reduces the size of the material. From 
the pan grinder, the material is conveyed to five vibrating 
screens. Oversized material from the screens is conveyed back to 
the pan grinder or to a hammermill for further size reduction, 
and then returns to the screens. Emissions from the grinding 
room consist of fugitive particulate matter (PM). 

The grinding room product is conveyed to the material 
storage building located adjacent to the grinding room. Because 
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the conveyor-discharge point in the storage building is located 
approximateTy 10 meters (m) (30 feet [ft]) above the ground, it 
is likely that fugitive dust emissions from this process are 
greatest when material is first deposited in the storage pile 
(i.e., until-the storage pile is built up to a height that 
approaches the-conveyor discharge height). Material from the 
storage building is conveyed to the mill room. 

In the mill room, the material is conveyed to a pug mill, 
in which the material is mixed with water to raise the moisture 
content of the material. The material is discharged from the pug 
mill directly into a vacuum chamber. The vacuum chamber de-airs 
and compacts the material. Next, the material is continuously 
augered through dies. This is referred to as the "stiff 
extrusion process." The material is extruded in two continuous 
parallel columns, the outside of which is textured and wetted. 
As the extruded material is conveyed to the cutting section, it 
may be coated with sawdust and other materials, such as iron 
oxide and manganese dioxide, to vary the desired finish and color 
of the brick. The columns are then cut into bricks, and are 
stacked on cars for loading into the predryer. For aesthetic 
purposes, many of the unfired bricks are tumbled to produce brick 
with rounded, imperfect edges. 

After cutting, the bricks are stacked into "cubes" on the 
kiln cars. On average, each car carries 3,736 bricks (Kiln A). 
From the stacking area, the bricks are transported to one of two 
predryers, which are heated by a combination of a heat exchanger 
and air from the cooling section of the kilns, and maintain a 
temperature of about 38O C (100' F). The predryers for Kilns A 
and B are 30.5 m (100 ft) and 33.7 m (110.5 ft) long, 
respectively. From the predryers, the cars are transported to 
kilns A and B for firing. 

has a single exhaust for firing and drying. For that reason, 
Kiln B is not a good candidate for testing and will not be 
discussed further. Kiln A is a tunnel kiln that includes a 
drying section, firing section, and a cooling section. The 
drying section is 39.6 m (130 ft) long; the firing section is 
62.8 m (206 ft) long; and the cooling section is 28.3 m (93 ft) 
long. The kiln is fired with low-sulfur, low-ash coal, and also 
uses eight natural gas burners to facilitate coal combustion. 
The drying section is heated with waste heat from the kiln 
section. 

Kiln B is not considered typical of the industry because it 

The unfired bricks enter the kiln at the rate of one car 
every 70 minutes, and the entire drying/firing/cooling cycle 
takes about 34 hours to complete. The air temperature in the 
tunnel kiln ranges from approximately 204OC (400OF) at the 
beginning of the drying section to 10IO°C (185O0F) in the firing 
section. 
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Emissions from the kiln are ducted to two stacks--one stack 
serves the - firing section, and one stack serves the drying 
section. According to plant personnel, the exhaust system is 
designed to isolate emissions from the drying and firing 
processes, and it is unlikely that emissions from these two 
processes cntermingle. 
either of the two stacks. In addition, the stacks are not 
equipped with sampling ports. Emissions from the kiln are likely 
to be PM, sulfur dioxide, nitrogen oxides, carbon monoxide, 
fluorides, and other inorganic and organic compounds from 
combustion or vaporization from the bricks. 

There are no emission control devices on 

V. Conclusions 

The sources being considered for testing are the grinding 
room and the kilns. It appears feasible to test PM and PM-10 
emissions from the grinding room. The grinding room appears 
typical of the industry, although many plants house the primary 
crusher separately from the screening and grinding operations. 
However, it may be possible to determine how much of the total 
emissions from the building can be attributed to the primary 
crusher. 

Testing of the kiln/dryer emissions from Kiln A should be 
relatively straightforward. However, sampling ports would have 
to be installed in the kiln and dryer stacks or ducts. 

Most of the roads at General are paved and fugitive 
emissions from the unpaved roads are controlled by wet 
suppression. Therefore, fugitive dust emissions from roads are 
assumed to be minimal. 

Al205-l/CBI 
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From: 
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401 Harrison Oaks Boulevard 
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Telephone (919) 6770249 
FAX (919) 677-0065 

April 7, 1994 

Test Completion Notice: General Shale Plant No. 10 
Johnson City, Tennessee 
Review and UDdate of AP-42 ChaDter 8, Mineral Products 
EPA Contract- 68-D2-0159, Work Assigninent 
MRI Project 4601-01 

Brian Shrager 

Ron Myers 
TSD/EIB/EFMS (m-14) 
U. S .  Environmental Protection Agency 
Research Triangle Park, N.C. 27711 
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I. Backsround 

Source testing was condncted a.t General Shale Products 
Corporation (General Shale) Plant No. 10, Johnson City, 
Tennessee, from July 26 through 31, 1993. The purpose of this 
testing program was to obtain data to characterize emissions from 
a typical coal-fired brick manufacturing plant. Specifically, 
the primary objectives of the test were to quantify emissions of 
particulate matter (PM), PM-10, metals, hydrogen fluoride, total 
hydrocarbons, methane, ethane, volatile hazardous air pollutants 
(HAP'S), semivolatile HAP's, carbon monoxide (CO), sulfur dioxide 
(SO2) and nitrogen oxides (NO,) from the most significant sources 
associated with brick manufacturing. Emission factors will be 
calculated based on the emission data and the process rates 
recorded during the testing program. 

11. Emission Testinq 

Figure 1 provides a process flow diagram with the sampling 
points identified. Production begins at the grinding rosm, which 
is a large metal building that houses a primary crusher, a pan 
grinder, five vibrating screens, a hammermill, and several 
material transfer points and conveyors. The grinding room has 
three bay doors, two exhaust fans (not operating during testing) 
located near the top of the building walls, two exit doors, two 
doors that lead to the raw material storage building and conveyor 
system, and a large opening that allows trucks to access the 
hopper that feeds the primary crusher. With the exception of the 
truck access opening, all of the bay doors and other doors 
remained shut during testing. Emissions from the crusher, 
grinder, and screens are ducted to a fabric filtration system 
that is also located in the grinding room. Dust collected in the 
fabric filter is transferred to a conveyor that leads from the 
primary crusher to the pan grinder. Emissions from the grinding 
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room consist of fugitive particulate matter (PM). Controlled 
filterable PM and PM-10 emissions from the grinding room were 
measured at the fabric filter exhaust stack (Sampling Point Al) 
using Methods 5 and 201, respectively. During the stack tests, 
timed samples of the fabric filter discharge (Sampling Point nZ) 
were collected in order to estimate uncontrolled PM emissions 
from the grinding room operations. 

During each grinding room test run, bulk material samples 
were collected from the grinding room conveyor that conveys the 
finished material to storage (Sampling Point B). The samples 
will be analyzed for silt and moisture content. 

The exhaust from the drying section of Kiln A (Sampling 
Point C) was sampled for total hydrocarbons (Method 25A) and. 
methane and ethane (Method le). The exhaust from the firing 
section of Kiln A (Sampling Point D) was sampled for several 
pollutants, including total hydrocarbons (Method 25A), methane 
and ethane (Method la), volatile HAP'S (Method 0030--VOST), semi- 
volatile HAP'S (Method 0010--modified Method 51, hydrogen 
fluoride (Method 26). total fluorides, metals and PM (Method 0012 
modified for PM), PM-3.0 and cnndenn3,hl.e PM [Method~l 2Ol.A and 
202). particle sizing (Andersen impactor), CO (Method lo!, C02 
(Method 3A), SO2 (Method 6C--instrument analysis) and NO, 
(Method 7E--instrument analysis). Three runs of each sampling 
train were conducted on the kiln exhaust. Samples of pulverized 
coal were..collected daily for.sulfur.and ash .content analyses 
(Sampling Point E). 

Throughout the one week testing period, an ambient air 
sampler was used to sample background PM and PM-10. The sampler 
was placed at a site between the grinding room and the kiln, 
adjacent to an unpaved road. Plant personnel provided sufficient 
water on the road to limit dust emissions caused by vehicles 
passing by the monitor. 

111. Process ODerations Durins Testing 

The first set of tests was conducted at the Srinding room, 
which housed all of the screening and grinding operations. The 
process rate was calculated using the number of truck loads 
dumped into the primary crusher, the average size (in cubic 
yards) of a truck load (historical), and the average weight of a 
cubic yard of material. The process rate for the grinding room 
during testing is shown in Table 1. The grinding room operations 
were observed several times during testing. During each 
observation, plant personnel indicated that the process was 
operating normally. 

The second set of tests was conducted at the exhaust stack 
for the drying section of Kiln A. The process rates for these 
runs were calculated from data that were supplied by the plant, 
and are shown in Table 2. The kiln (drying section) typically 
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- 
Material processed 

Test date T i  Mglhr (to&) 

7-27-93 Daily 54.0 (59.5) 

07-28-93 

07-29-93 

07-10-91 

TABLE 2. BRICK PRODUCTION RATES (KILNS) 

6.24 (6.88) 

6.07 (6.58) 

6.24 (6.88) 

I II Test date Kiln A production rate, M g h  (tonsh) 

07-3 1-93 6.07 (6.58) 

Test date 

07-28-93 0.28 (0.31) 

07-29-93 0.29 (0.32) 

Kiln A coal consumption, M g k  ( tonsh)  Kiln A gas consumption, m 3 h  (ft3h) 

44.74 (1,580) 

44.74 (1,5801 

11 07-30-93 I 0.28 (0.31) I 44.74 (1,580) II 
07-31-93 0.29 (0.32) 44.74 (1,580) 

TABLE 4. IULN FIRING ZONE TEMPERATURES-DAILY RANGES AND 
AVERAGES 

Kiln A firing wne temperature range, 
Test date OC (OF) 

07-28-93 954-1027 (1750-1880) 

07-29-93 963-1027 (1765-1880) 

07-30-93 963-1027 (1765-1880) 

07-31-93 963-1024 (1765-1875) 

Kiln A firing wne average 
temperamre, OC ( O F )  

999 (1830) 

999 (1830) 

999 (1830) 

999 (1830) 
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operates 24 hours per day and no shutdowns or upsets were 
reported during the testing. 

stack. The process rates for these runs were calculated from 
data that were supplied by the plant, and are shown in Table 2 .  
Average coal and supplemental natural gas firing rates (provided 
by the plant) are shown in Table 3. Operating temperatures for 
the kiln were also provided by the plant. Daily kiln (fire zone) 
temperature ranges and averages are shown in Table 4 .  The kiln 
typically operates 24 hours per day and no shutdowns or upsets 
were reported during the testing. 

The third set of tests was conducted at the Kiln A exhaust 

IV. Conclusions 

All processes that were tested operated normally during the 
test runs. Therefore, the data obtained should be representative 
of a typical coal-fired brick manufacturing plant. 

AOlO8-l\CBI 
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P. 0. BOX 3547 C.R S. I EXECUTIVE AND GENERAL OFFICES: JOHNSON CITY. TENNESSEE 37602 i PHONE: AREA CODE 515 282-4661 FAX 615 282.8767 

August 2, 1993 

Mr. Brian L. Shraaer 
Midwest Research institute 
401 Harrison Oaks Boulevard 
Suite 350 
Cary, NC 27513-2412 

Dear Brian: 

Enclosed please find copies of our production reports for July 30 
and 31, along with copies of the daily kiln charts for-July 28-31. 
I believe these are as requested, but if not or you need anything 
further, please let me know. 

We certainly appreciate your part in this project. We look 
forward to the test results and completion of the study which 
should result in good, realistic factors for our industry. 

Sinc rely, 

Dave Environmental A 7  McNees Specialist 

bl 

Enclosure 
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The air pollution control equipment at the Johnson City plant 

consists of a pulee-jet type baghouse that services the crushing, 

screening and storage building. The baghouse is a Wheelabrator- 

Frye Ultra-Jet Aire Filter No. 11S/Model 108 that has the following 

operating parameters: 

Gas Volume (acfm): 17,000 

Gas Temperature: Ambient 

Gas to Cloth Ratio: 8.02 

Flange to Flange Pressure Drop (W.G. ) :  7-inches 

Tubesheet Pressure Drop ( W . G . ) :  6-inches 

Bag-Type: 16-02. Polyester, Dou-Density felt bags 

Bag-Dimensions: 6-inches I.D. by 108-inches long. 

The sampling at the bottom of the baghouse will occur during 

the projected 8-hour sampling of the baghouse outlet duct. The 

proposed calculation procedure will consist o f  using only the 

averaae bottom dust collection, the averaae of the 3 total 

particulate catch from the duct sampling run6 and the averaae of 3 

runs of ambient air sampling in order to complete the mass balance 

around the crushing, screening and storage operation. 
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1.0 IlfTRODUCTION 

1.1 SlJnlmFZY 

The U.S. Environmental Protection Agency (EPA), Office of 
Air Quality Planning and Standards (OAQPS), mission Inventory 
Branch (EIB) is responsible for developing and maintaining air 
pollution emission factors for industrial processes. EIB, in 
collaboration with the Brick Institute of America, is currently 
studying the brick manufacturing industry. The purpose of this 
studynto develop emission factors for the coal-fired kiln 
operations used by brick manufacturing facilities. 
Measurement Branch (EMB) of OAQPS will coordinate the emission 
measurement activities at this plant. ETS Incorporated (ETS 
Inc.) and EMB personnel will oonduct the ambient and source 
measurements. Personnel. iram Hidwest Research Institute, Inc 
( m I )  will collect samples of the process materials and obtain 
process data during testing. 

EPAfEIB and the Brick Institute of America have considered 
the General Shale Brick Plant located in Johnson City, Tennessee 

facility will be tested; 1) the raw material crushing and 
screening operations, 2) the kiln dryer zone, and 3) the kiln 
combustion zone. The testing is tentatively scheduled to occur 
in July of 1993. 

The Emission 

-aam++thia t y p e  of brick 
s of the manufacturing 

Air sampling at the crushing and screening operations will 
be performed simultaneously for particulate matter (PM) and 
particulate matter less than or equal to ten microns (PM,,,) at 
the baghouse outlet. Background ambient air sampling for PM and 
PM, will be conducted around the crushing, screening and storage 
bullding and at 81upwind" and 81downwind1' 
locations. Process materials from the grinding and screening 
operations along with the beghouse catch will be sampled and 
analyzed for moisture and sieve size. 

dryer exhaust stack and the kiln exhaust stack. The dryer 
exhaust stack will be sampled for methane, ethane and total 
hydrocarbons. The kiln exhaust stack will be sampled for 
methane, ethane and for total hydrocarbons PM, PMl,, condenoible 
particulate matter (cPM), particle sizing, multip e metals, 
hydrogen fluoride (HF), sulfur dioxide (SO2),  nitric oxides 
( N O x ) ,  and carbon monoxide (CO). Table 1.1-1 lists the metals to 
be quantified in the test program. 

plant boundary 

- - 
Source sampling at the kiln will be performed on both the 

Additional organic and flouride sampling of the combustion 
zone is anticipated. This testing includes determination of 
total fluorides, volatile organic compounds (VOC) , and 
semivolatile orgaric compounds (SVOC). Tables 1.i-2 and 1.1-3 - 

1-1 
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lists the volatiles and semivolatile organics that are targeted 
in the test program. 

Table 1.1-1: Targeted Metals for Johnson City Briclc (Johnson 
City. Tennessee) 

METAL 

antimony 
arsenic 

beryllium 
cadmium . 
chromium , 

lead w 

manganese ' 
mercury , 
nickel 

phosphorus. 
selenium v 

TABLE 1.1-2: Targeted Volatile Compounds for Johnson City 
Brick (Johnson City, Tennessee). 

COMPOUND (VALIDATED) COHPOVND (NOT VALIDATED) 

chloromethane 

bramomethane 

methylene chloride 

chlorof o m  

tr ichlorof luoromethane" 

iodomethane 

carbon tetrachloride 

trichloroethene' 

benzene 

tetrachloroethene 

- - 

acetone' 

carbon diaulfide 

acrylonitrile 

2-butanone 

i,i,i-trichloroethane 

vinyl acetate 

2-hexanone" 

toluene 

ethylbenzene 

styrene 

o-xylene 

- 

m-/p-xylene 

*sot a listed m P .  

... - 
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TABLE 1.1-3: Targeted Semivolatile Compounds for Johnson City 
Brick (Johnson C i t y ,  Tenessee) . 

COMPOUND (VALIDATED) COMPOUND (NOT VALIDATED ) 

phenol 2-methylphenol’ 

naphthalene dimethylphthalate 

dibenzofuran 

di-n-butylphthalate. 

bis(2-ethy1hexy)phthalate 

*Net a lieted HAP. 

The EPA reference methods used to test for volatiles and 
semivolatile organics have not been validated by the EPA for all 
of the above aompoundo listed. 

1.2 Tg8T PROGRAM PEIIB-L 

The key personnel who coordinated the test program and their 

- ET6 Inc. Project Manager, Ted Handel 7031265-0004 - EIB Teohnical Coordinator, Ron Myers - EMB Field Test Coordinator, John Brown 9191541-0200 - General Shale Contact, Walt Banyas 6151282-4661 
- MRI Process Monitor. Bryan Schrager 

Figure 1.2 is an organizational schematic for this test 

phone numbers are: 

0 

program. Names, titles and phone numbers of a the responsible 
individuals are included in this figure. 

- - - 

_ -  - 
1-3 



I I 

Figure 1.2: Organizational Schematic for the T e s t  Trogram at 
Johnson City Brick (Johnson City, Tennessee). 

- . .  - .- . 



2 . 0  pBOC888 DEBCRIPTIOM 

The Johnson City Brick Plant is located in Johnson City, 
Tennessee and is also known a6 General Shale Plant Number 10. 
The plant encompasses approximately 100 acres and is adjacent to 
the General Shale mines No.1, No.12 and No.16. The Johnson City 
plant has an annuai manufacturing capacity of 60 million bricks 
from its two tunnel-type kilns. 
fuel. Natural gas is used as a secondary fuel and is added to 
the preheater section of the boiler in to increase combustion 
efficiency. Ten to twelve percent of the heat provided to the 
kiln is from natural gas. 

The plant me6 coal as a primary 

Emissions from the following operations will be studied: 

(1) raw material crushing and screening operations. 
(2) 
(3) 

brick drying process within the kiln. 
briok firing process within the kiln. 

The general lay-out of the Johnson city P l a n t  is show in Figure 
2.n-1- 

2.1 ~ a w  Uaterial crushing, Sareening and Storage operation 

and screening operation is given in Figure 2.1-1. 

Prom this pile the shale is loaded into the primary crusher. The 
primary crusher consists of a single roll crusher where the large 
pieces of shale are initially broken apart. From the primary 
crusher, the crushed shale is transported via belt conveyor to 
the 384 pan grinder. From the pan grinder, the crushea shale is 
conveyed to a series of four 4 '  by 5' Leahy vibrating screen6. 
The oversize material may be sent either back to the pan grinder 

The Claypactor is a type of hammer 
m'ill which 'is used for final size reduction of the shale. The 
material exiting the Claypactor is conveyed back to the Leahy 
vibrating screens. The undersized material from the screen is 
conveyed into the storage bins via a reciprocating belt conveyor. 
This material is kept in the storage bins until it is loaded into 
the brick making operations. 

Particulate emissions from the size reduction and screening 
operation will be conducted by sampling the following locations: 

at the baghouse particulate catch. 

A simplified process schematic for the raw material crushing 

The raw material (shale) is kept in a covered storage pile. 

- or to a Pasco Claypactor. 

(1) at the baghouse outlet gas duct. 
(2) 

Uncontrolled emissions from the entire crushing and screening 
operations w i l l  be determined fromLhe Bum of the baghouse 

2-1 
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Lust plb-up 

Figure 2.1-1: Schematic of the Crushing, Screening and Storage 

particulate catch and the particulate passing through the 
baghouse. The roof vents, windows and conveyor outlets of the 
grinding building will be sealed during sampling. 
the Igpenthouselg exhautat fans and sand and crushed shale 
conveyors will be turned-off before sampling. The particulate 
emissions of the crushing and screening building will be sampled 
for PM and PMI0 at the baghouse outlet gas duct. Sampling of the 
dust discharge at the bottom of the baghousewill-be conducted 
for total mass and particle size. Background ambient PM and PM,, 
monitoring will also performed at "upwind't and Itdownwind*' plant 
fenceline locations. Process material will be sampled by MRI at 
the crushing and screening building for sieve and moisture 
analyses. 

Operation. 

In addition, 

2.2 nixing and Extrusion operation 

The sized shale granules are removed from the storage bins 
and transported on the  mill room feed belt conveyor to the 
texture mixing area. The granules are off-loaded into two feed 
hoppers that service twin lines of brick extruding equipment. 
The extruding equipment for each .- line consists of a J.C. Steele 

2-3 



pug sealer and a J.C. Steele extruder. 
with the slate granules in the extruders to form a thick paste. 
The paste is extruded in rectangular form and the bricks are then 
cut to size. The unbaked bricks are then conveyed to Transport 
Point No.1 for loading on to the trays of the kiln trucks. A 
Transport Point  No.1 is located just before the predryer of each 
kiln. Since this procedure produces very little dust; therefore 
sampling of this operation is unnecessary. 

water and sand are mixed 

2.3 Kiln Operation 

Each kiln is separated into four sections: 
The Johnson city plant ha6 two tunnel kilns labeled A and B. 

(1) the predryar. . 
(2) the dryer. 
( 3 )  the combustion zone. 
(4) the cooling zone. 

Each kiln.has two exhaust stacks. The dryer exhaust stack 
is located at the start of the dryer  zone and it d r a w  heater! a i r  
from the cooling section located at the end of the tunnel kiln. 
The combustion zone exhaust stack is located at the beginning of 
the combustion zone and draw8 air through the cornbuatian zone. 

2.4 Pollution Control neaoription 

Ibl8BRT BAQHOU88 I ~ O R M A T f O b l  HgRB 
(TO BE SUPPLIED BY GENERAL SHALE) 



3 . 0  TEBT PBOoRAll 

3.1 Objeatives 

factors for the brick manufacturing industry. 
The purpose of the test program is to develop emission 

The specific objectives of the test program for the Johnson 

(1) Measure the following emissions f o r  the crushing, 
grinding, and storage operation: 

City Brick Plant are as follows: 

- Particulate Matter 
PMlO - 

( 2 )  Measure the following emissions for the kiln at the 
dryer exhaust stack: 

- Total Hydrocarbons - - Methane - Ernana 

( 3 )  Measure the following emissions for the kiln at the 
brick-firing exhaust stack: 

- Particulate Matter 

- Candensible Particulate Matter - Multiple Metals - Hydrogen Chloride - Hydrogen Fluoride -_ Tnt '1 TJu- - Carbon Monoxide - sulfur Dioxide - Nitrogen Oxides - -  Total Hydrocarbons -- - - Methane - Ethane 

PMlO - 

3--b - volatile Organics - Semivolatile Organics T- .&.&A 

3.2 Test Matrir 

measuring emissions f r o m  the crushing, grinding, and storage 
operations. 
and analytical matrix for emissions measurements from the dryer 
exhaust 

Table 3.2-1 presents the sampling and analytical matrix for 

Table 3.2-2 and Table 3.2-3 presents the sampling 

3-1 



Tab19 3-2-11 Test Matrix for Crushing, Screening and Storage 
Operations at Johnson City Brick (Johnson City, 
Tennessee). 

sampling Sampling NO. of Sample Time Analytical 
Location Pollutant Method Runs (minutes) Method 
baahouse PWPM .A M202A 3 variable Gravimetrica . I" 

OuClet 

background Ambient 3 variable Gravimetric' 
PU Hi-vola 

background Ambient 3 variable Gravimetricb mi b 

Storage 
Building (process material sampled by MRI) 

Baghouse 
Catch (process material sampled by MRI) 
'40 CFR SO, Appendix 8 
b40 CPR SO, Appendix J 

Table 3.2-2: Test Matrix for Kiln A Dryer Exhaust at Johnson 
City Briak (Johnson City, Tennessee). 

Sampling Sampling No. of Sample Time 

Locat ion Pollutant Method Runs (minutes) Method 
Analytical 

Dryer E x h  auet methane MlB' 3 60 GC' 

-ethane 1118' 3 60 GCb 

THC M2 SA' 3 60 FIA 

Stack ccrr,, 

(CEW (M25A)a 

Note: Gas Chromatograph (GC).  
Flame Ionization Analyzer ( F I A )  . 

40 CFR 60, AggeIIdiX A .  B 

%IS o f  40 CFR 60 ,  Appendix A using an integrated bag eample far GC analyeis 
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Table 3.2-2: Test Matrix for Kiln A Combustion Zone Exhaust at 
Johnson City Brick (Johnson city, Tennessee). 

Minimum 
Sampling Sampling NO. of Sample Time 

Locat ion Pollutant Method Runs (minutes) Method 

Combustion- M20lA/ 3 12 0 Gravimetr 1ca 

Analytical 

Zone Exhaust M202' 

multiple M29b 3 120 ICAP/ CVYS 
metals W29) 

HCl/HF W26b 3 120 I C ( l ~ l 2 6 ) ~  

2.1.. ~ M13Bb ... . .~ ..3. . 120,. .~ -.-~-..--Mmb- 

electro- M3Ab 3 120 

(CEMI ehemi ca 1 6 

( C W  ( M l O ) b  

021 c o 2  

NDIR(W3A) 

co m o b  3 12 0 GC/IR 

Note: rnductively coupled Argon Plasma Emission spectoecopy 
(ICAP) is the method used to determine all of the 
listed multiple metals expect mercury. 

Cold vapor atomic Absorption Bpectroscopy (WAAS)  is 
the analytical method used to determine mercury. 

Ion Chromatography (IC). 

Nondieperive Infared (NDIR). 

Qas Chromatography/Infared (GC/IR). 

'40 CFR 51, Amendix U 
b40 CFR 60, A%ndix A 
18 of 40 CFR 60, Ap$ndix A w i n g  an integrated bag sample fcr QC analyeis  

thods for  Ev a,uatF na Sol id  Waste , Third Edition, Report SW-846, U.S. 
EPA, O f f i c e  of S o l i d  Waste and Emergency Response, WaEhingtOn, Dc, 1986.  

-- . 
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Table 3.2-2: Test Matrix for Kiln A combustion Zone Exhaust at 
Johnson C i t y  Brick (Johnson City, Tennessee). 

Sampling 
Minimum 

Sampling No. of Sample Time 
Analytical 
Lacat ion Pollutant Method Runs (minutes) Method 

4 

1 c em1 umi- tombustron- NO, nescenee 
Zone Exhaust ( C W  

(M7E) 

THC M25Ab 3 240 F I A b  
( C V  (M2 5A) 

methane . M U b  3 240 
(a') 

(C&) 
ethane MIEb 3 240 

volatile N0030d 3 120 ?? 
organics 

semi- M O O l O d  3 240 ?? 
volatile 
organics 

Note: Oas Chromatograph (GC). 
Flame Ionization Analyzer ( F I A ) .  

'40 CFR 51. ADDendiX n 
b40 CBR 6 0 ,  ABmndix A 
18 of 40 CFR 60, Appedix A us ing  an integrated bag saqple for GC a n a l y s i s  

Method s ror E v a l u m G o l i d  Waste , Third Edition, Repor: SW-846, U.S. 
EPA, Office of Solid Waste and Bmergency Response, Washington, ZC, 1986. 
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4.0 8 W L I N Q  LOCXCIDIRB 

Background and emissions sampling will be conducted by ETS, 
Inc. at: (1) the plant boundary line, (2) the inlet to the 
crushing and screening building , (3) baghouse outlet gas duct, 
(4) Kiln A dryer exhaust stack, (5) Kiln A brick-firing exhaust 
stack. Process sampling will be conducted by KRI. 

4.1 Plant Boundarv u: Ambient air sampling for PM and PM,, 
will be conducted at two locations along the plant boundary: the 
west boundary line ("upwind") and the east boundary line 
("downwind**) . 
4.2 Crushha and : Ambient air sampling 
€or PM and m3 will be conducted around the crushing and 
screening buiyding. 

4.3 Baahouse Ou tlet Gas Duct : Emissions from the size 
reduction, screening and storage area will be sampled at the 
outlet to the baghouse €or PM and PM,,,. All the bay and access 
floors vill b. n1nec.l ..."ae- &- A . - - - i - -  --- L - - L  .----:  

-AwwcI c s m c ~ ~ , ~ .  LWS C U X I ~  L o C i u L i o n  is 
approximately 10' above the ground so scaffolding will need to be 
erected. Figure 4.3-1 is a achematic of the proposed sampling 
location f o r  the baghouse outlet duct. The outlet duct is 34n in 
diameter ana will require 24 sampling points. 
detailed schematic of the outlet duct traverse and sanpling 
locations. 

Figure 4 . 3 - 2  is a 

.. . 



Figure 4.3.2-L: Schematic of Baghouse Ducting and sampling 
- _ _ L  ,... uucsacvan for johnson City Brick. 

4.4 Kiln A Drver Exhaust S t u  : Figure 4.4-1 is a schematic of 
the proposed sampling location for the Xiln A dryer exhaust 
stack. Two 6-inch diameter test ports will.need to be installed 
for a l l  wet method teeting. A 3-inch diameter port will be 
installed for single-point sampling for the instrumental analyzer 
methods. The stack has an approximate inside diameter of 30" and' 
has 3 '  and 6 '  lengths of straight ducting belohi and above =he 
roofline, respectively. Method 1 requires 24 traverse and 
sampling points for volumetric flow measurements and partizulate 
sampling. Figure 4.4-2 is a detailed schematic of the treverse 
and sampling locations. scaffolding to pr-ovide access to =he 
ports will need to be provided. 

4.5 Kiln A Combus tion Z one Exhaust Sta ck: Fiqre 4.5-1 io a 
schematic of the sampling locations for the rcccangular kiln 
exhaust stack. The stack is approximately 21" by 2 4 "  in size. 

. . . - . .. . . . .  - . . - .,,,. - .  . 
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- .  

Figure 4.3-2: Baghouse duct sampling and traverse points 
locat ions. 

These dimensions yield a equivalent diameter of 2 2 " .  The test 
ports will have to be located in the stack along its 138" 
disturbance-free length. Approximately 9 4 "  of the disturbance 
free duct length is above the roof  level. Four 6-inch diameter 
test ports will need to be installed for a l l  wet method sampling. 
Method 1 requires 24 traverse and sampling points for volumetric 
f low measurements and particulate sampling in a four by six 
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sampling point matrix. A 3-inch diameter port could be installed 
ror single-point sampling €or the instrument analyzer methods. 
Figure 4.5-2 is a detailed schematic of the traverse and sawling 
locations. 
to be provided. 

Scaffolding to provide access to the ports will need 

36" I 
! I ! r 1 

Figure 4.4-1:  Schematic of Kiln A Dryer Exhaust Stack. 

- 4.5 -s samlina L- ' 0  : . Process aamples will be taken. 
from the crushing and screening operation at the discharge paints 
of the primary crusher, 384 pan grinder, Pasco Claypactor, and 
the Leahy vibrating screens. The collected particulate fro3 the 
bottom of the baghouse will be measured during each gas saxipling 
run for total particulate and for PM,,. 
will be conducted by MRI. 

The process sampling 

I - - _ _  
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Poinla moved 1-inch away from stock woll. 

Figure 4.1-2: Dryer exhaust stack sampling and traverse 
points. 
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Figure 4.5-1: Schematic of Kiln A Combustion Zone Exhaust Stack. 

.. - .  
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9.0 PER8-L J L B B ~ S I B I L X T I X S  TEST BCBEDULE 

9.1 T e s t  B i t e  Organisation 

The key tasks and task leader6 are a6 follows: 

Project Management - Ken Appell 
Test Program Management - Tony Underwood 
Modifications to Facility - Joe Szalay 
Sample Recovery - Troy Pryor 

9.2 Test Preparations 

9.2.1 m i f  icatio ns to the facility : In order for the 
emissions teatina to be aerformed, several site modifications ~~ 

need to be made at the &house and at both Kiln A exhaust 
stacks. These modifications will be made by General Shale prior 
to the test date with technical assistance provided by ETS, Inc., 
as required. 

: The following modifications r . 2 . i . i  pasnouse ourret Duct 

(1) Install two (2) 6" Test Ports. The 6" ports must 
be in the same cross-sectional plane and at a 90' 
angle. Due to overhead space restrictions along 
the 90" disturbance free section, the ports should 
be placed at 45' angle from the vertical along the 
duct diameter. 

. -  - 
need to be made t o  the baghouse outlet duct: 

( 2 )  construct access to all sampling locations. 

9.2.1.2 a l n  A Diver Exhaus t s t u  : The following 
modifications need to be made at the Kiln A dryer exhaust stack: 

(1) Install two (2) 6" test ports and one (1) 3" test 
. port. The 6" ports must be in the same CTOS6- 

sectional plane and at a goo angle. 

Construct accessi=mth the three test ports. 
-. 

t? 

( 2 )  



9.2.1.3 1 x us Stack: The following 
modifications need to be.made at the Kiln A brick-firina exhaust 

~~ 

etack: 

(1) Install four (4) 6" test ports and one (1) 3" test 
port. The 6" ports must be in the 6ame Cross- 
sectional plane and at a 90' angle. 

7= 
(2) Construct access-hebh the three test ports. 

9.2.3 Ambient M o n i t o r i u t e s  : Three ambient monitoring 
locations will be chosen during the preliminary 
Construction and installation of the ambient monitors and thoir 
associated platforms will be performed by ETS personnel the week 
prior to testing. 

provide llov power to all test locations. The Plant will €1160 
provide 480 single phase power for the ETS mobile laboratory to 
be located in close proximity to the kiln dryer and combustion 
zone exhaust stacks. 

site visit. 

9.2.4 serv ices provid ed bv Fa cilia : The Plant will 

9.2.6 SmD le R-c oven Are= : The ETS mobile laboratory 
will be utilized for sample recovery. 
will be located in an area as free as possible from ambient duet 
contamination. 

The sample recovery area 

9.3 Teat  ~ereoaned Responeibilities 

the start of the first test run on each test day. The test 
program manager will meet with the plant contact and the EPA 
representative to review the daily test objectives. 
procedures will be performed at all test locations. CPIS 

. equipment will .calibrated and checked to verify that the systems 
are functioning properly. Table 9-1 lists the proposed test 
schadu le. 

ETS personnel will arrive at the plant about 1 hour before 

Pre-test 

_ .  
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TEST SAMPLING SAMPLING 
LOCATION "I?HODS 
TRAVEL 

SET:UP 
1-4 
PRELIM. 

2 1 GRINDING ROOM I 1-4, 2OlA 

1-4, 18, 
h 25a I TRAVEL AND 

SET-UP 

BRICK DRYING 1-4, 18, 1 & 25a 

3 BRICX FIRING 1-4 
(D) 
SET-UP 

n - 
4 BRICK FIRING 1-4, 18,  25A, 

EXHAUST (D) 0010, & 0030 

5 BRICK FIRING 1-4, 18. 25a, 
EXHAUST (D) 0010, & 0030 

5 BRICK FIRING 1-4, 26, & 29 
EXHAUST (D) CPIS (3A, 6 C ,  

7E, 10) 

6 BRICK FIRING 1-4, 26, & 29 
EXHAUST (D) CF"3 (3A, 6C, 

7E, 10) . _ _ .  
6 BRICK FIRING 1-4, CEMS 

EXHAUST (D) 2 0 1A/ 2 02 

TRAVEL NA 
7 DISMANTLE AND NA 

TRAVEL 

SPECIAL 
REQUIRPIENTS 
SET-UP 
GRINDING ROOM PRE-LIM 

TBD; 201A AND 3 1-BR 
HI-VOL IS RUNS, 1 
SIMULTANEOUS 8-HR RUN 
TBD, SET-UP AT 1 PRE- 
DRYING EXHAUST LIM 
STACK 

TBD; MOVE TO 3 1-HR 
KILN EXHAUST RUNS 
STACX 

SETUP FOR ALL 1 PRE- 
ORGANICS AT LIM 
KILN EXHAUST 
ALL ORGANICS 2 OF 

DSCF ON 0010; HR RUNS- 
12OL ON 0030 

FINISH ORGANICS 1 OF 

SAMPLING; 150 EACH; 4 

EACH; 4 
HR RUNS' 

START TESTS FOR 2 OF 
TSP/METALS CEMS EACH; 2 
AND HF HR RUNS 

FINISH CEMS, 1 OF 

HF HR RUNS 
TSPIMETALS, AND EACH; 2 

PMlO AND CPM 3 OF. 
- 

TESTS EACH; 1 
I HH HUNS 

NA I 

I NA 

* V o s t  sampling (MOO10 and M0030) will consist of three two-hour 

Table 9-1. Proposed daily test schedule for the Johnson C i t y  

runs. 

Brick t e s t  program. 
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DEPARTMENT LABOR CREW 

NAME HOURS WORKED 

GRINDING ROOM WORKED ___ -/c- 
GRINDER OPERATED . ~. z.2- 

&- 33,= 
GROUND _. __ 322, 

T P r C  
- 

%&+ 

MOISTURE CONTENT 2 4  
SUPERVISOR'S REMARKS: ____ __ 
- -. ._ -__ 
_ _  f -m __ Z--5 8 

-_ . . 

... .  . 
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DAILY BURNlNti REPORT--- JOHNSON CITY PLANT NO. IO 

Void Area 

IRS 

2 z . c  2 3 . :  
j \-.a 17. : 

OIL - gal .  @ 140,000 = P @ /Therm = $ 
100,000 

PROPANE ~~~ ~ 

- g a l .  @ 91,600 = = @ /Therm = $ 
100,000 

NATURAL GAS 

i/'L f c Avg. Cost P e r  Therm 
3 r -  

Coal - Per Ton P e r  Them T o t a l  Therms Z 7 r /  &'Total Cost 
cos ts : 

O i l  __ P e r  Gal, P e r  Therm 
Propane- Per  Gal, P e r  Therm T o t a l  Brick Burned 65-4 L $2 Cost P e r  M 
Nat . Gas- P e r  MCF P e r  Therm 

T o t a l  Therms/M Brick Burned 30.1 





= @ /Therm = $ 
OIL 

g a l .  @ 140,000 = 
100,000 

- 
PROPANE 

ga l .  @ 91,600 = = @ /Therm = $ 
100.000 

- 

I 171 c Avg. Cost Per  Therm 
COS t S  : 24.- $497. +I T o t a l  Coat 

Per Ton - P e r  Them Coal - 
Oil - Per Gal.- Per  Therm 

Per  Therm T o t a l  Brick Burned 8ILq9 $G.op cost Per M Propane- Per G a l  .- 
Nat . Cas- Per  MCF Per Therm 

T o t a l  Therms 

T o t a l  Therms/M Brick Burned 31.7 



. . . .  - 







I 
I 
1 

I 
I 
I 
I 

I 
I 
4 
I 
I 
I 
I 
I 
II 
1 

I 1 

i 

MIDWEST RESEARCH INSTITUTE 

Project No. Datemrne Page L o f  ul 
Subject 

, ., , . . . ..... ..... .., , . 



Page A o f 2 1 1  

. . 

I 
c 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
- 



I 
1 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

MIDWEST RESEARCH INSTITUTE 

Project No. Daterrime Page L o f  ul 
Subject 

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

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



Page 6 of 2[L I 
L! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 



I 
1 
1 
I 
I 
I 
1 
I 
I 
I 
R 
I 
I 
I 
I 
I 
I 
'I 
1 

MIDWEST RESEARCH INSTITUTE 

Project No. Datemrne Page L o f  21L 
Subject 



Page 8 of 2a_ I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

II 
I 
I 
I 
I 
I 
I 
I 

n 



I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
1 

. - .  

MIDWEST RESEARCH INSTITUTE I 
I I Project NO. Datemrne Page L o f  -20- 

I I Subject 

I I 

. . .: 
, , , , ... ., .... ... .... .......... , ... . ..... ... .. ... ,, ,,, . .... , .. .. ... .. . ..... .. .. ., ,, ., ...... ...... 

. .  : . .  , . .  . . .  ... ...... ............. ... ................................. .. ..... ... .......... .... .. 

.. 



Page -LIL o f 2 1 1  I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

I MIDWEST RESEARCH INSTITUTE 

Project No. Datemme Page L o f  21L 

Subject 

. . .  



Page - 12 of - 20 I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

.. 

MIDWEST RESEARCH INSTITUTE 

Project No. Datemrne Page L o f  2 .R  

Subject 

.. . , , , , , .. . . . . . . . . . . . .. ... ... ... . .. .. .. .. . .. .. . . , . ... . .. .. .. .. . .. .. .. .. , . , , , . . . , , , , , .. ... .... .. .., . . . , , , . . , .., , . ..... ....... . .. .. .. , . .. .. . .. .. . .. .. .. . . .. ... ... ... .... .. . ... .. .. . .. .. .. , . .. .. .. .. , , . . . . . . . . . . . . . , , , , . , . . .. . . .. . 



Page -Le of 111 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 

. - .  

MIDWEST RESEARCH INSTITUTE 
~ 

Project No. Datemme P a g e L o f  2R 

Subject 

.... : .................... 

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

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

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

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



Page -K of 2n- I 
c1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 



I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

MIDWEST RESEARCH INSTITUTE 

Project No. Datemrne Page L o f  20, 

Subject 

. . . ,  

. . :  

.. .. .. . ..... ... ... . ... . 
, , . .............................. ~ ...... ....................... ... ............................. ~ ....................................................................................................... .,................ ..,........... ., 



Page -LB of 711 I 
cl 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
'I 

i 

... 

i 

MIDWEST RESEARCH INSTITUTE 
~~ ~~~ ~~ ~ 

Project No. Datemrne Page &of% 

Subject 

.................................................................................... ................................... ~ ............. . . .  . .  . . . . . .  . . .  :. : . .  . . . . . .  . .  ~. . . . . .  . .  . .  . .  
. . .  . . . . . . .  . .  . . .  . . . .  . .  , : .  , : : ,  . . : . ................................................................................................................................. . ......... ........................................................................................ :..... . .  . . .  

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

. .  . . . I . .  : . .  
. .  . . : . .  . .  

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

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



Page 2[L of 2.L 

. . -_ 

I 
a 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 



MIDWEST RESEARCH INSTITUTE 
Suite 350 

401 Harrison Oaks Boulevard 
Cary. North Carolina 27513-2412 

Telephone (919) 6770249 
FAX (919) 6 7 7 a 6 5  

Date: May 18, 1993 

From: 

To: 

Subject: Recommendation for Emissions Testing at General Shale 
Products Corporation, Johnson City, Tennessee 
Review and Update of AP-42 Chapter 8, Mineral Products 
EPA Contract 68-D2-0152; Work Assignment 12 
MRI Project 3612-03 

Brian Shrager @5 

Ron Myers 

U. S. Environmental Protection Agency 
Research Triangle Park, N.C. 27711 

EPA/EIB/EFMS (MD-14) 

I. Basis for Selection 

The General Shale Products Corporation (General Shale) 
brick plant located in Johnson City, Tennessee, is recommended 
for emissions testing for the following reasons: 

coal-fired brick manufacturing plant; 
1. Process operations at the plant are typical of a 

2. Emissions from the grinding room can be tested; and 

3. The brick dryer ducts and kiln stack are easily 
accessible and are of sufficient length for isokinetic testing. 

‘11. Facilitv DescriDtion 

See confidential trip report for facility description. 

111. RelationshiD of Test Data to DeVelODment of Emission 
Factors 

The purpose of this testing program is to obtain data to 
characterize emissions from a typical coal-fired brick 
manufacturing plant from which emission factors can be developed 
for AP-42. Specifically, the primary objectives of the test are 
to quantify emissions of filterable and condensible particulate 
matter (PM), PM-10, metals, hydrogen fluoride, total 
hydrocarbons, methane, ethane, volatile hazardous air pollutants 
(HAP’S), semi-volatile HAP’S, carbon monoxide (CO), carbon 
dioxide (C02), sulfur dioxide (SO2), and nitrogen oxides (NO,) 
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from the firing section of a coal-fired tunnel kiln, as well as 
total hydrocarbons, methane, and ethane from the drying section 
of the kiln. In addition, PM and PM-10 emissions from the 
grinding room will be quantified. Emission factors will be 
calculated based on the emission data and the process rates 
recorded during the testing program. 

IV. Test Program 

Table 1 summarizes the processes and pollutants to be 
tested and the test methods to be used. Figure 1 provides a 
process flow diagram with the proposed sampling points 
identified. 

Bulk material samples will be taken from storage piles 
(Sampling Point B) of finished material (grinding room product). 
These samples will be analyzed for silt and moisture content. 

Samples of the coal used to fire the kiln will also be 
taken (Sampling Point E), so that the sulfur and ash content of 
the coal can be analyzed. If the plant performs this analysis 

contractor to perform this task. 
coring testing, it .w.iil iiot be iieceasai-y foi- testiiig 

The primary crushing and screening and grinding operations 
are contained in the same building. Filterable PM and PM-10 
emissions from these sources will be measured by collecting the 
dust captured by the baghouse (over a specified time interval), 
performing a particle size analysis on the material collected, 
and simultaneously sampling the baghouse exhaust using Methods 5 
and 201/201a, respectively (Sampling Points A1 and A2). 
Uncontrolled grinding room emissions will be calculated by adding 
the fraction of baghouse dust (collected over the specified time 
interval) less than or equal to 30 microns in aerodynamic 
diameter to the controlled emissions measured at the baghouse 
outlet. 

The exhaust from the firing section of the tunnel kiln 
(Sampling Point D) will be sampled for several pollutants, 
including total hydrocarbons (Method 25a--continuous emission 
monitor [CEMI), methane and ethane (Method 18 or an appropriate 
CEM method that has a detection limit equivalent to that of 
Method 25a), volatile HAP’s (Method 0030--VOST), semi-volatile 
HAP’S (Method 0010--modified Method 5), hydrogen fluoride 
(Method 26/26a), metals (Method 0012--multi-metals train), PM 
(Method 5), PM-10 (Methods 201/201a and 202), CO 
(Method 10--CEM), C02 (Method 3A--CEM), SO2 (Method 6C--CEM), and 
NO (Method 7E--CEM). Sampling ports must be installed on the 
ki?n stack. Three runs of each sampling train will be conducted. 

The exhaust from the drying section of the tunnel kiln 
(Sampling Point C) will be sampled for total hydrocarbons 
(Method 25a), and methane and ethane (Method 18--for 
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TABLE 1. SUMMARY OF PROCESSES TO BE TESTED 

Pollutant Process 

Grinding room 

Test Method 

Storage piles 

Brick drying 

PM (collected by fabric filter) 

PM-10 and particle sizc (collected 
by fabric filter) 

PM (filterable) 

PM-IO 

Brick firing 

timed material sample 

particle size analysis of 
timed material sample 

5 

201l201a 

Coal storage piles sulfur content, ash content 

Sampling point 

AIlA2 

material sample 

B 

C 

D 

E 

raw material moisture content and 
sieve analysis 

total hydrocarbons 

methane, ethane 

total hydrocarbons 

methane, ethane 

volatile HAP's 

semi-volatile HAP's 

material sample 

25a 

18 

25a (instrument) 

18 (or euuivalent) 

0030 N O S T )  

0010 iMM5) 

hvdroeen fluoride I 26 
metals I 0012 (multi-metal) 

PM (filterable) 1 5  

PM-10 (filterable) I ZOIIZOI~ 
PM-10 (condensible) I 202 
co I 10 (instrument) 

so, I 6C (instrument) 

NO.. I 7E (instrument) 

co, I 3A (instrument) 
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determination of nonmethane, nonethane hydrocarbons). If total 
hydrocarbon emissions measured during the first test run are 
insignificant or not detected, additional test runs will not be 
performed. Otherwise, two additional test runs will be 
performed. Sampling ports must be installed on the dryer duct. 

The samples collected using Method 0012 (multi-metals 
train) will be analyzed for those compounds listed as HAP’s under 
Section 112 of the Clean Air Act. These include chromium, 
cadmium, arsenic, nickel, manganese, beryllium, lead, selenium, 
antimony, phosphorus, and mercury. In addition, samples may be 
analyzed for metals not listed as HAP‘s, depending on the 
additional cost. 

The Method 0030 (VOST) and Method 0010 (modified Method 5) 
samples should be analyzed to quantitate emissions of those HAP’s 
for which the methods have been validated. In addition, 
polycyclic organic matter (POM) and HAP’s that have been 
identified as potential pollutants emitted during the combustion 
of coal should be targeted for analysis. 

schedule for the proposed test program at General Shale. 
The attachment prnvides the s ~ n r c e  s;qling and analysis 

V. Oualitv Assurance 

To ensure and document the quality of measurements recorded 
during the testing, performance audits using audit materials 
developed by and available from AREAL should be provided to the 
test contractor. Audits sh,ould only be performed for validated 
compounds. For the test program described in Section IV, the 
following. audit materials are available: 

Test Method Audit Material and AREAL Contact 

Method 0030 (VOST) cylinder gases (PPB concentration) 
to audit both sampling and 
analysis. Contact: Bob Lampe at 
541-4531. 

2 5A 

0012 (metals) 

cylinder gases (PPM concentration) 
to audit both sampling and 
analysis. Contact: Bob Lampe at 

glass fiber filters spiked with Sb, 
As, Be, Cd, Cr, Pb, Mn, Ni, and Se, 
to audit analysis. Contact: Ellen 
Streib at 541-7834. 

541-4531. 
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VI. ResDonsibilitv of MRI 

Prior to testing, a representative of MRI will maintain 
close coordination between the facility, the test contractor, and 
EPA to ensure that all necessary arrangements are made. 

During the testing, representatives of MRI will monitor 
process operating parameters that indicate proper operation and 
that are needed for the development of emission factors, 
including raw material feed/product throughput rates and kiln 
temperature. Testing.may be conducted only while the process 
being tested is operating normally. It is expected that the test 
program at General Shale will take one week to complete. 

VII. Coordination 

Continued coordination will be required among the EMB 
project officer, the EIB work assignment manager, the testing 
contractor, and MRI personnel prior to and during testing. 
Coordination with General Shale personnel is equally important. 
Mr. Walt Banyas is the main facility contact 
(telephone: I63.5! 383-4661 !  . 

Attachment 
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Pro jec t  No. : 36/2-03 (Subtask No.) o0 

Document Name: %arr\flLOP\ TSSTRBST. B R K  

Or ig ina tor :  5 b  
UP I D  No.: 

UP COMMENTS: 

ROUTE: ACT I ON : DATE: COHMENTS : 

I 

- 

DATE TO UP: 5/18 FORMAT: (A EPA -: ( d S i n g l e  OUTPUT: (-) D r a f t  

DESIRED DUE DATE: 5/16 (r) Specia l  (=) Double I Z F i  n a l  
( ) MRI (-1 1 1/2 - ) F i n a l  D r a f t  

F l e x i b l e  (-) (-) Rainbow 
Firm (d) 

PREPARE: (-1 Envelope WP PROOF: (-1 Yes 
OPERATOR'S INITIALS: -* - (-) Label (-) No 

W E N T S :  fv t  ;L) &mid. f lqurs  I and AWachmcn f Q/P ora /fded. 
fl- / v i .  -fable I .  :q %+able &.@I 

ROUTE: ACTION: DATE: COHMENTS : 

2 DATE TO WP: f / / e  FORMAT: ( 4 EPA __ SPACING: ( I / )  S i n g l e  w: (-1 D r a f t  

DESIRED WE DATE: (=) Specia l  Double (7) F i n a l  
(-1 MRI (-) 1 1/2 ( ) F i n a l  O r a f t  

(=) Rainbow 

PREPARE: ( 1 Envelope WP PROOF: ( ) Yes 
l a b e l  (=) No 

W E N T S :  6ufh 03 ckm&b'lS I M  f i rs% lac& 

F l e x i b l e  (-1 
Firm (d 

OPERATOR'S IN11 IALS:  

iI 

W E N T S :  I 

3 

ROUTE : ACTION: DATE: COMMENTS : 

-_ 

DATE TO WP: FORMAT: (-) EPA SPACING: ( 1 S i n g l e  m: (-) D r a f t  

DESIRED DUE DATE: (=) Specia l  (=) Double (-) F i n a l  
( ) MRI (-1 I I / 2  ( 1 F i n a l  D r a f t  

Rainbow F l e x i b l e  ( ) 
F i rm (=) 

PREPARE: ( ) Envelope WP PROOF: ( ) Yes 
OPERATOR'S INITIALS: - (1) Label (=) No 



DOCUMENT CONTROL SHEET Page 2 
Pro ject  NO.: Document name: 

DESIRED W E  DATE: 

OPERATOR'S INITIALS: 

5 

ROUTE : ACTION: DATE : COMMENTS : 

DATE TO WP: F W T :  ( ) EPA SPACING: ( ) S i n g l e  E: ( ) D r a f t  
(-) MRI (-) 1 I /2 (-7 F i n a l  D r a f t  (1) Specia l  (1) Double (-7 F i n a l  DES I RED WE DATE. 

F l e x i b l e  ( ) , (=) Rainbow 

PREPARE: (-) Envelope WP PROOF: (-) Yes 
F i r m  (=) 

OPERATOR'S INITIALS: - (-) Label (- ) N o  

I 

6 DATE TO WP: -- FORMAT: (-) EPA SPACING: ( S i n g l e  W-1. f-) D r a f t  

DESIRED WE DATE: (1) Specia l  (1) Double (=) F i n a l  
( 1 MRI (-) I 1/2 ( F i n a l  D r a f t  

r _ )  Rainbow 1. F l e x i b l e  (-) 
I F i r m  (- ) 

PREPARE: (-) Envelope WP PRWF: ( ) Yes 
OPERATOR'S IN I TI A I  S : (- ) Label (1) No 

W M N T S .  

ROUTE : ACT ION DATE: COMMENTS : 

- .. 

___ - 

7 DATE TO WP: FORMAT: (-) EPA SPACING: ( 1 S i n g l e  m: (-) D r a f t  

DESIRED WE DATE: (1) Specia l  (E) Double (-) F i n a l  
( ) MRI (-) I 1/2 ( ) F i n a l  D r a f t  

F l e x i b l e  ( ) (=) Rainbow 
F i r m  

PREPARE: (-) Envelope WP PRWk. ( ) Yes 
OPERATOR'S INITIALS: (- ) Label (1) No 

COCMENTS: I 
ROUTE : ACTION: DATE: COMMENTS : 

I 
c 

I 

COMMENTS: I - 
ROUTE : ACT I ON : DATE : MMMENTS : 

- 
- .. - 

.- - ~- - 



Date: 

Subject : 

From: 

To : 

May 14, 1993 

Recommendation for Emissions Testing at General Shale 
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Brian Shrager 

Ron Myers 
EPA/EIB/EFMS (MD-14) 
U. S .  Environmental Pr ti 
Research Triangle Park, N.C. 27 

I. Basis for Selection 

The General Shale Products Corporation (General Shale) 

brick plant located in Johnson City, Tennessee, is recommended 

for emissions testing for the following reasons: 

1. Process operations at the plant are typical of a coal- 

fired brick manufacturing plant; 

2 .  Emissions from the grinding room can be tested; and 

3 .  The brick dryer ducts and kiln stack are easily 

accessible and are of sufficient length for isokinetic testing. 

11. Facility Description 

See confidential trip report for facility description. 



111. Relationship of Test Data to Development of Emission 

Factors 

The purpose of this testing program is to obtain data to 

characterize emissions from a typical coal-fired brick 

manufacturing plant from which emission factors can be developed 

for AP-42. Specifically, the primary ob'ectives of the test are 

to quantify emissions of particulate matter (PM) , PM-10, metals, 
hydrogen fluoride, total hydrocarbons,f volatile hazardous air 

pollutants (HAP'S), semi-volatile HAP'S, carbon monoxide (CO), 

carbon dioxide ( C O z ) ,  sulfur dioxide (SO2), and nitrogen oxides 

$; /kc 3bh 4 b 
If *e*, &L4 

A,, 
f l  (NOx) from the7drying and firing sections of a coal-fired tunnel -A c/ 

kiln. In addition, PM and PM-10 emissions from the grinding room 

will be quantified. Emission factors will be ca1,ciil.nted hased c!? 

the emission data and the process rates recorded during the 

testing program. 

IV. Test Proaram 

Table 1 summarizes the processes and pollutants to be 

tested and the test methods to be used. Figure 1 provides a 

process flow diagram with the proposed sampling points 

identified. 

Bulk material samples will be taken from unpaved roads, 

which are denoted by Sampling Point A in Figure 1. These samples 

will be analyzed for silt and moisture content, which can then be 

used with the predictive emission factor equations in Chapter 11 

of AP-42 for estimating PM and PM-10 emissions from this source. 



TABLE 1. SUMMARY OF PROCESSES TO BE TESTED 

Process 

vehicle 
traffic 

grinding 
room 

~ 

storage 
piles 

P--- 
brick 
irying 

brick 
Firing 

coal 
storage 
piles 

Sampling 
point 

A 

B1/B2 

------- 

C 

E 

F 

Pollutant 

PM 

PM-10 

PM (collected by 
fabric filter) 

PM-10 (collected by 
fabric filter) 

PM (filterable) 

PM-10 

raw material moisture 
content and sieve 
analysis 

total hydrocarbons 

methane, ethane 

total hydrocarbons 

methane, ethane 

volatile HAP’S 

semi-volatile HAP’S 

hydrogen fluoride 

metals 

PM (filterable) 

PM-10 (filterable) 

PM-10 (condensible) 

co 
so, 
NO, 

co, 
sulfur content, ash 
content 

Test Method 

material sample 

material sample 

timed material 
sample 
particle size 
analysis of timed 
material sample 

201/201a 

material sample 

2 5a 

18 

25a 
18 

0030 (VOST) 

0010 (MM5) 

26 

0012 (multi-metal) 

201/201a 

202 

10 

6C 

7E (instrument) 

3A 

material sample 



Bulk material samples also will be taken from storage piles 

(Sampling Point C )  of finished material (grinding room product). 

These samples will be analyzed for silt and moisture content. 

Samples of the coal used to fire the kiln will also be 

taken (Sampling Point F), so that the sulfur and ash content of 

the coal can be analyzed. 

during the testing, it will not be necessary for the testing 

contractor to perform this task. 

If the plant performs this analysis 

J. 

T 
c 

tb 
\ 
c 

N 

microns in aerodynamic diameter to the controlled emissions 

measured at the baghouse outlet. 
_ -  

The exhaust from the fir 

lz (Sampling Point E) will be Sam 

J W  including total hydrocarbons (F 
Q 

(Method 18), volatile HAP'S (Me 

The primary crushing and screening and grinding operations 

are contained in the same building (Samvlina Point D!. 

Filterable PM and PM-10 emissions from these sources will be 

measured by collecting the dust captured by the baghouse (over a 

specified time interval), performing a particle size analysis on 

the material collected, and simultaneously sampling the baghouse 

exhaust using Methods 5 and 201/201a, respectively (Sampling 

Points B1 and 8 2 ) .  Uncontrolled grinding room emissions will be 

calculated by adding the fraction of baghouse dust (collected 

over the specified time interval) less than or equal to 30 



XL @ 
(Method 26/26A), metals (Method 0012--multi-metals t r a i n ) , T  @% l~ 

HAP'S (Method 0010--modified Method 5 ) ,  hydrogen fluoride 

/ 

(Method 5). PM-10 (Methods 201/201a and 202), CO (Method lo), C02 

(Method 3A), SO2 (Method 6C), and NOx (Method 7E--instrument 
6n 

fiP analysis). G m p l i n g  ports must be installed on the kiln stack. pC.6 
w' Three runs of each sampling train will be conducted. 

The exhaust from the drying section of the tunnel kiln 

(Sampling Point D) will be sampled for total hydrocarbons 

(Method 25a), and methane and ethane (Method 18--for 

determination of nonmethane, nonethane hydrocarbons). If total 

hydrocarbon emissions measured during the first test run are 

insignificant or not detected, additional test runs will not be 

performed. Otherwise, two additional test runs wil.1. he 

performed. Sampling ports must be installed on the dryer duct. 

The samples collected using Method 0012 (multi-metals 

train) will be analyzed only for those compounds listed as HAP'S 

under Section 112 of the Clean Air Act. These include chromium, 

cadmium, arsenic, nickel, manganese, beryllium, lead, selenium, 

antimony, phosphorus, and mercury. 

pd, "PG" 
The Method 0030 (VOST) and Method 0010 (modif Caaf &dkd+U- 

samples should be analyzed to quantitate emissions , A?-UZ* &dIj. 
LO( ' HAP; 

I 
for which the methods have been validated. 

,. 

The attachment provides the source sampling and analysis 

schedule for the proposed test program at General Shale. 



V. 9ualitv Assurance 

To ensure and document the quality of measurements recorded 

during the testing, performance audits using audit materials 

developed by and available from AREAL should be provided to the 

test contractor. For the test program described in Section IV, 

&n+ the following audit materials are available: 

Audit Material and AREAL Contact 

Method 0030 (VOST) cylinder gases (PPB concentration) 
to audit both sampling and 
analysis. Contact: Bob Lampe at 
541-4531. 

2 5A 

I* 
cylinder gases (PPM concentration) 
to audit both sampling and 
analysis. Contact: Bob Lampe at 
541-4531. 

~ 

0012 (metals) glass fiber filters spiked with Sb, 
As, Be, Cd, Cr, Pb, Mn, Ni, and Se, 
to audit analysis. Contact: Ellen q2; if Streib at 541-7834. 

J"' VI. Resuonsibilitv of MRI 
cl 

\ 

Prior to testing, a representative of MRI will maintain 

close coordination between the facility, the test contractor, and 

EPA to ensure that all necessary arrangements are made. 

During the testing, representatives of MRI will monitor 

process operating parameters that indicate proper operation and 

that are needed for the development of emission factors, 

including raw material feedjproduct throughput rates and kiln 

temperature. Testing may be conducted only while the process 

being tested is operating normally. It is expected that the test 

program at General Shale will take one week to complete. 



VII. Coordination 

Continued coordination will be required among the EMB 

project officer, the EIB work assignment manager, the testing 

contractor, and MRI personnel prior to and during testing. 

Coordination with General Shale personnel is equally important. 

Mr. Walt Banyas is the main facility contact (telephone: 

[615] 282-4661). 

Attachment 
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