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3612-03-01 i 350
401 Harrison Qaks Boulevard
Cary, North Carolina 27513-2412
Telephone (919) 677-0249

FAX (918) 677-0065

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. 8. Environmental Protection Agency
Research Triangle Park, NC 27711

I. Purpose

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

II. Place and Date

General Shale
Plant Nog. & and 28
Rt. 4, Box 127
Marion, VA 24354
April 15, 1893
ITII. Attendees
General Shale (General
Walt Banyas, Vice President
Dave McNees
Mike Whitehead, Environmental Specialist
Mike Stacy, Superintendent
Brick Institute of America

Denis Brosnan
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U. s. Envifonmental Protection Aqency {(EPA)

—

Ron Myers, EIB

Envirenmental Testing Svstems, Inc. (ETS)

Andy Hetz, Senior Project Manager
Tony Underwood, Project Manager

Midwest Research Institute (MRI)

Brian Shrager
IV. Discugsion

The visit began with a brief discussion of plant
operationsg, 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 S0 million bricks per vear, regspectively. The
grinding room operates 12 hours per day, 5 days per week, and the
kilns operate continuocusly. 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 wvisit) 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
gystem that is located just outside of the grinding room. Three
geparate ducts enter the fabric filter. 1In 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
screeng 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
building located adjacent to the grinding room. Because the
conveyor discharge point in the storage building is located
approximately 13 meters (m) (40 feet [ft]) above the ground, it
ig 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
continuocusly 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. 28).. 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 43°C (110°F).
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 204°C
{400°F) at the beginning of the drying section to 1004°C (1840°F)
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in the firing section. The kiln temperature is controlled
automaticadly.-

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
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.

The coal that is used to fire the kiln is a low-sulfur low-
ash.coal that is stored in an open shelter. Ground-level screw
conveyors convey the coal to a hammermill where it is ground and
ig 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
emigssions 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. 28 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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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. Purpose
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.

II. Place and Date

General Shale
Plant Nos. 6 and 28
Rt. 4, Box 127
Marion, VA 24354
April 15, 1993

ITTI. Attendees

General Shale (General)

Walt Banyas, Vice President

Dave McNees

Mike Whitehead, Environmental Specialist
Mike Stacy, Superintendent

Brick Institute of America

Denig Brosnan
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U. 8. Environmental Protection Agency (EPA)
Ron Myers, EIR

Environmental Testing Systems, 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
éonsist of a central c¢rushing, grinding, and screening operation,
a reclaimer, two separate brick forming operations, two
predryers, and three kilns (two Plant No. é 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 ig 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
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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 hammerm%ll,
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
gscreen ig conveyed to the pan grinder, and the material is then
conveyed to six vibrating screens. Oversized material from the
gcreeng 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 [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
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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 méterial is discharged from
the pug mill directly into a vacuum chamber. The vacuum chamber
de-airs and compactg 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 manganesge dioxide, to
vary the desired finish and color of the brick. The polumn ig
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
operationsg 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. 28). From the stacking area, the bricks are transported to

the predryer, which is heated with air from the cooling section
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of the kiln, and maintains a temperature of about 43°C (110°F)}.
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
gection, 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 204°C
(400°F) at the beginning of the drying section to 1004°C (1840°F)
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 emigsion 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. Emissions from the kiln are likely to be PM, Sd&f W.(,c&

fluorides, and products of combustion.

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

———
ash coal that is stored in an open sgshelter. (ééhgﬁ} decoy is used 2

to keep pigeons out of the sh;1£;£:> 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
gsystem 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
gsystem that feeds the kiln. A venturi gystem 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 emiggions from Kiln No. 28 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.

Al1205-2/CBI
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Facilty Name: Bedgral Hale

Address: K- 4 fox [17
Manbn, Va Z4354

walt Banyas (615)182-455!1
Facility Contact: .Mike Sfac? (703) 783-3150

Telephone: (703) 783-3150

Date and Time: 4’/"5/ 9% _i1i90 am

Ceneral Shale

Attendees:ﬂ&iﬁﬁ{+ suﬁdn*eﬂden’f’
Mike phhitehead, Envirnmenta| Speciplist
Dave MCN@‘;,,

walt bangas,
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E;S - Andg( Hete 1 Sr. Boject Mj"
7’0»7 UAJW/ Pfd}-o..* /"—jf-
EpA' ROH M ers
MAT - Lo Shmge- ) |
Directions to Facility: Z-40 &) fo 52 N (winston Salem) HTTTN fo T-8l Seuth.
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T MAY 6 1993

| SED ST, -

"-S.n ®, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2 uz . ' . .
S vy 3 Office of Air Quality Planning and Standards
iMd, Research Triangle Park, North Carolina 27711

L
4t ppot «

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 copieg 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:

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

2. The extent to which the apecific 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, 1if available); and




2

4, Whether General Shale asserts that disclosure of the
gspecific¢ 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. 193065.
However, all emission data will be avallable 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. 1In 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 General Shale. The information you supplied will be
most helpful to us. If you have any questionsg, 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)
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Office of Air Quality Planning and Standards
Research Triangle Park, North Carolina 27711
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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,
Tennegsee. We would appreciate your reviewing the reports for
any errors or omissiong. You may return the enclosed copieg 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 27711l.

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:

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

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
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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.

Any specific information subsequently determined to
constitute a trade sgecret will be protected under 18 U.S.C. 1905.
However, all emisgssion 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 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 Mr. Shrager of MRI at
(919) 6€77-0249,

Technical Support Division

2 Enclosures
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MIDWEST RESEARCH INSTITUTE
Suite 350

401 Harrison Oaks Boulevard

Cary, North Carolina 27513-2412
Telephone (919) 677-0249

FAX (919) 677-0065

'Site Vigit--General Shale, Johnson City, TN

Review and Update Remaining Sections of Chapter 8

of AP-42,

EPA Contract 68-D2-0159, Work Assignment 12

Date: 1993

Subject:
(Mineral Products Industry)
MRI Project 3612

From: Brian Shrager

To: Ron Myers
EPA/EIB/EFMS

(MD-14)

U. S. Environmental Protection Agency
Regsearch Triangle Park, NC 27711

I. Purpose

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

IT. Place and Date

General Shale

Plant No. 10

102 South Broadway

Johnson City, TN
April 16, 1993

IIT. Attendees
General Shale_ {(General

Walt Banyas,
Dave McNees

Vice President

Mike Whitehead, Environmental Specialist
Superintendent

Buddy Archer,

Brick Instituﬁe.of America

Denisg Brosnan
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U.. 8. Envifonmental Protection Agency {(EPA)

Ron-ﬁyers, EIB
Environmental Testing Systems, Inc. (ETS)

Andy Hetz, Senior Project Manager
Tony Underwood, Project Manager

Midwest Research Ingtitute {(MRT)

Brian Shrager
IV. Discusgion

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

trucked in from local sites. The raw material typically has a
moisture content of between 10 and 15 percent by weight.

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 c¢rusher, 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 further 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
approximately 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 "gtiff
extrusion process." The material is extruded in two continucus
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 degired 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 kilng, and maintain a
temperature of about 38° C (100° F). The predryers for Kilns A
and B are 30.5 m (100 ft) and 33.7 m (110.5 ft) 1long,
respectively. From the predryers, the cars are transported to
kilns A and B for firing.

Kiln B is not considered typical of the industry because it
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 ig
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 ig heated with waste heat from the kiln
section. '

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 204°C (400°F) at the
beginning of the drying section to 1010°C (1850°F) in the firing
section.
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Emissioens 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 thesge two
processes 1nterm1ngle There are no emission control devices on
either of the two stacks. In addition, the stacks are not
equipped with sampling ports. Emissgions from the kiln are likely
to be PM, sulfur dioxide, nitrogen oxidesg, carbon monoxide,
fluorides, and other inorganic and organic compounds from
combustion or vaporization from the bricks.

V. Conclugions

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 bulldlng can be attributed to the primary
c¢rusher,

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.

o .

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

Al1205-1/CBI







Cary, North Carolina 27513-2412
Telephone (919) 6770249
FAX {919) 677-0065

L Copy | of 3 MIDWEST RESEARCH INSTITUTE

: 4601-01-01 Suite 350

M R | 401 Harrison Oaks Boulevard
.-——-—/’

Date: April 7, 19%4

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

From: Brian Shrager

To: Ron Myers
TSD/EIB/EFMS (MD-14)
U. S. Environmental Protection Agency
Research Triangle Park, N.C. 27711

I. Background

Source testing was conducted at 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
(80,) 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.

II. Emissjon Testing

Figure 1 provides a process flow diagram with the sampling
points identified. Production begins at the grinding room, 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 gystem
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 A2)
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 18). 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 18), volatile HAP’s (Method 0030--VOST), semi-
volatile HAP’'s {(Method 0010--modified Method 5), hydrogen
fluoride (Method 26), total fluorides, metals and PM (Method 0012
modified for PM), PM-10 and condensible PM (Methods 201A and
202), particle sizing (Andersen impactor}, CO (Method 10), CO,
(Method 3A), SO, (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 uged 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.

III. Process Operations During Testing

The first set of tests was conducted at the grinding 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 obsgerved several times during testing. During each
observation, plant pergonnel 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




TABLE 1. RAW MATERIAL PROCESSING RATES (GRINDING ROOM)

Material processed —|

Test date Time Mg/hr (tons/hr)
7-27-93 Daily 54.0 (59.5)

TABLE 2. BRICK PRODUCTION RATES (KILNS)

r Test date Kiln A production rate, Mg/hr (tons/hr)

07-28-93 6.24 (6.88)
07-29-93 6.07 (6.58)
07-30-93 6.24 (6.88)
07-31-93 6.07 (6.58)

TABLE 3. AVERAGE COAL AND GAS CONSUMPTION RATES

|| Test date Kiln A coal consumption, Mg/hr (tons/hr) Kiln A gas consumption, m>/hr (f%/hr) “
“ 07-28-93 . 0.28 (0.31) 44.74 (1,580) “
|| 07-29-93 0.29 (0.32) 44.74 (1,580) .
“ 07-30-93 0.28 (0.31) 44.74 (1,580)
H 07-31-93 0.29 (0.32) 44.74 (1,580)

TABLE 4. KILN FIRING ZONE TEMPERATURES--DAILY RANGES AND

AVERAGES
Kiln A firing zone temperature range, Kiln A firing zone average
Test date . *C(ChH temperature, °C (°F)
07-28-93 954-1027 (1750-1880) 999 (1830)
07-29-93 963-1027 (1765-1880) 999 (1830)
I 07-30-93 963-1027 (1765-1880) 999 (1830)
07-31-93 963-1024 (1765-1875) 999 (1830)
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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
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.

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.

A0108-1\CBI
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FIELD NOTEBOOK

MIDWEST RESEARCH INSTITUTE
ENVIRONMENTAL ENGINEERING DEPARTMENT
SUITE 350

401 HARRISON OAKS BLVD.
CARY, NC 27513
Telephone: (818) 677-0249
Facsimile: (319) 677-0085

: l ' ISSUED TO: Brian Shmvae/
l SUBJECT._(Crenera!l Shale ’ﬁ‘{p MAptes- Johnson Ch‘y’,- TA

MRI PROJECT NO.: _2612-03- 00
MRi CBI Pending No.:
EPA CBI Pending No.:

Declassified/Released:
(CDCO initial/date)




Facility Name: _Genecal Shale

Address: {02 Soukh 6rdm'lwau|{
“punson Ct‘\-\.{ ‘,/r N 1140\

wait Banyas  (615) 28274661
Facility Contact; Buddy Amhe __(415) 926-9432

Telephone: (615) 926-9432

Date and Time: ZAY- 16,1937 §:30 am_

Gewnerel Shale:
Attendees: Wit bmhga& , Dave_McNees Mite wmfm&,ﬁdﬂy Archer

Deneis B osnap- Boick Assoc.
ETS: AnJL{ Heh'l/rﬂ% Underusao &
£ Ko ﬂ%@rs
MrT : Brion ﬂfujef

18( _ .
“Directions to Facility: 845 fo~ @L/ Pohusow Ci%v) ; uwa./ww Eyrt
Left af Hwy w21, pr © 2% (E,jﬂ\t flawb 21 21
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GENERAL SHALE PRODUCTS CORPORATION
N, ¥. 06 | N0 OF [ Mo oF | ki | o T
CAR CAR DECK BRICK | BRICK | CARS | SCHEDULE | (N KILN | WEEKLY
( ' LOCATION | LENGTH WIDTH WIDTH WIOE | PER CAR | IN KILN | (MINUTES) | (HOURS) | CAPACITY
Sy Y Worion =6 (O] 7-5.9/16% [ ¥-1.327 T 5.0/ 4 1,284 3.4 43,5 4.2 599,702
o [Knoxvilie - 7A- 9'-§" 6'-10.1/2* | =434 | -8 | 3,576 | 347 60.0 T "34.7 | 600,768
Knoxville - 78 §'-6" 17 71" 8- | 380 | 398 35.0 23.2 I,105,920
Flohnson City — 10A -6 . 1 E-10.1/2" | 6 -4.3/4" 8.1 3% | N5 | 640-.1" 356 | 588 4207
Johnson Cily.— 108 96" =-m 71" 8 3,840 .2 5.2 30.9 71",]55
[Louisvilie - 14K 9°-2" o1 o 15-0.0/2 |- 6 | 3006 | 33.0 .| 59.1. |- 32.6° |1512.698 %
Louiaville - 148 9’6" SR 7'-1* 8 3,936 1 9.8 56.0 3.1 708, 480
1Kingsport - 15+ 9’6" 7'-5* 6'-10.1/2" T 8 4,108 [ -31.0 65,1 ~ 1 _ 3.6 | 636,077 -
Huntsviller— 16 9’5" 5'—4.7/8" 410" 3 2,688 | 439 35.0 5.8 774,144
[ Mooresville — 20 9'-g" 8-1* 24T w0 3,968 60.1 33.6 1.7 35.7 - 11,180,400
Glosgow ~ 21 92" 5°-9v 5°-2.1/2" 6 2,880 | 28.3 45.0 2.2 [ 645,120
Tuarion - 28 - 1wz [ i3 10°-9* 12 | 5,70 | 377 45.0 - | 4.2 [V,70,240°
Kingsport - 29 W3 | o 12704 18 10,240 | 24.7 84.0 33,9 [1.220,800
[Atlanto - 304 - 107-2* TS, 691/ 8 J.3810 { 515 430 17 370 | 891,063 ¢
Atlanta - 308 10 2" 75" 6°-9.1/2" 8 3,810 17515 430 37.0 | 89,083
fAtlonla =310 - 12'=5" 0-8. /27 T 2075 24 10,080 | 38.1 59.8 [~ 38.0 [1,699,104
Mooresville - 52 10'-0" -3 10°-9¥ 12 5,79 | 32.0 72.0 384 811,440
[Corbin - 33A. - 10°-10% 117" 11" 12 554 | 332 7.0 ] 398 | 7761607
Corbin ~ 33§ 10°-10" =7~ 11" 12 5,54 | 33.2 72.0 | 398 | 776,160
ERoancke = 358 94, | 6-10.1/2 [ 6434 | 8 3,840 | 239 1 6007 1.."29.97 | 645,120
Roanoke - 358 9747 6-10.1/2" | 6'-4.3/4" 8 3,840 | 299 0.0 1.9 645,120
{Rooncke - 36 -. . - 12°-5" 15"~ 14°-7* 18 ] 602 | 31.3 §0.0° T 313 11,161,716
Somerset - 37A 9'-1.1/2 | 733/ 6’5" ] 3.840 | 3.2 43.0 28.1 900,167
[Somerset™= 370 | 9'-1.3/2" | 7°3.3/% [ g8 | 380 1 39.7 43.0 T-. 20 900,167
@) - THO KILNS JUNE, 1989
~ INCLUDES 79°-6" VESTIBULE
( : TOTAL LENGTH OF KILN
DRYER EXHAUST [RECIRCULATING] PREMEAT [FIRE ZONE|FLASHING]  COOLING
. TOTAL
YEAR LENGTH
LOCAT i ON BUILT OF KILN . -
fMorion - 6 -~ [1950 L R 260" -] 19"-9" | SB'-9" [°G°6* I . 103°-10° |249'-5°
Knoxvilie - 7A 1952 130°-0" 327 60"—6" 29'-0" 1 50"~ T10°%" 1350~ 324°—6"
Kroxyille =78 JT0R4 | .~ 13007 . || ST 530 [ 624 ) 281" |28 L [T 6°
Jdohnson City - TOA] 1954 130" 9 287" 786" 29°-0" | 50'—4% | 10°§" 930" 298'-6*
FHohrson City = 108 1966 130" 0" B-10" 601 T 0t | S [ I r | - |35 -0
Lovisville - 14& | 1958 137" 3 -7 416" 30°-0" t 56°-8" | 16°-0" 124°-8" 303°-0"
fouisvitle - 148 (1963 || .. 130" -~ 29" 72'-6%-. | 530" | 67 4F Tap o1 | o283 3787 6"
Kingsport - 15. 1959 130"-0 41°-5" 65°-3" 30°-0* [ 59'~4 [0’ 88' -0~ 294°-6" -
Muntzvitle =78 [Ga7 || . 288°5" T L R R Tl G T s T | RIS A - -
Mooresvitie - 20 | 1969 150" -0 29" 4" 86'-3" 58'-0" | 96°-10" [ 240" 257" 511°'0"
WGlosgow-- 21 ; 1958 139" 6" 337107 AT T 0" | T 1 16°0° | Be 6t~ |l25a e
Marion - 28 - 1973 1500 25° 0" 36" ~6" 440" | 48'-0" [ 220" 151" -§" 327'-0"
{Kingsport - 28 1973 (.. 1830~ -3 g’ 0" R N K O AT =L 362° 6"
Atlenta - 304 1964 |14 trocks ot 186°—0"| 58° <§" 48°-B" 101°-2" | 65'-1" | 23°-9" 225'=11%  |{523"-4"
. {Atianta~ 3087|1969 |[§ tracks ot 125°0"| 58" 9" 49" 100°-2" | 6i'-6" | 23°-9% | S 2297 6" - - 1|523 4"
Atlanta - 31 1875 [[2 trocks of 300°-0"] 17" 8" 53’ =3¢ 216’ ~10" 24107 160° 5" 473" 0"
Mooresyitie — 32 11587 152" MWom -6 [ 7o | 206" [ .. 17— 320°0*
Corbin ~ 33A 1873 3923 380" 380" -0 | 850" [ 21'-g" 135 -4 350°-0"
. [Corbin = 338 - 5 | 1986 |12 trocks ot 196'0°| 26°6 48°-3 | 68°-3" | 976 | 9'8% | 109" ||360° 07
Rounoke - 354 1954 1374 447 47" 00" | 584" | 156" 880" 796"
"Roancke - 358 1955 137 REY 59 7=~ 30'0" | 60'-8~ | 152" 82" 796 .
Rognoke =36 197312 irocks ot 225°6"|60° 11|  T4'-§" 155'-3* 373 61°-1" 88’ 0"
Somerset = J7A | 1965 125° 0" 28°-2 [ 500" 5¢-0* | 64’8~ | 26°7" 124" 357° 6% |
_ Somerset - 378 1965 125° 0" 28°=2" 50°-0" 540" | 64'-B% | 26°-7" 124"-1* 357°-8"




!

MIDWEST RESEARCH INSTITUTE

Project No.
Subject

Date/Time

Page l

of L0




\
i

Page — of

Bk it Aupical

oxcegt ks pee “rylled” (dropped ~ 12" /’ t» cwpke wocy (00K,

Mixing, cpow od (acort 45 mil) mon Pmmﬂ_&‘

; |\
M | o pﬂﬂflm@r‘: \ }

Room |020| \/
— /
e
”/ v pplie8 by o hesh eochongin
omd ke coolive section
- tadl
oo Kilns A o B (KM aMrecanQS(hﬁinAmoM)

70 mlmtg SchedN .  com rim F4 wn

J Hawve & burne~s to 'ch, {rao @ b e
& Pfa 8£L end.. ~

Filn A hag smale exhasT 4o & p?rv:?_-;&cqm’\

Kih A hos sg'p&ﬂie g!(élﬁ!’.’ﬁt &E £;2=" I&a};é UV
215 M%MQQ stnok<

?\/'n‘[m A 1 /h{{)imﬂ

-




MIDWEST RESEARCH INSTITUTE

Project No. Date/Time Page 2_.of 10_

Subject

SEYRLTRRN: o

V-3

202,

Sredrargorn
rakesor §aee

SITTIRE- S

PP YOTS S

O ST SO S
{ ¥ I

v des BaseE et vt v e v s
: : PR H

b
aoifrtee

o Erraig ey

e,

242,
[

e

.

vt G G ted e e

H

rdoZpracitre

[ Fr R

QEOves: 9

e 814 : AR s A AA L
3 ¥ T - P

F¥es

Lessdien.

i

DT A




-

Tl N N N N N T N O a A N BN T B EE B B EE =l

Page —_ of




MIDWEST RESEARCH INSTITUTE

Project No.

Date/Time Page i _of 10

Subject

o : orod o :
A TRY- PETS FUNE U IUPRE SURE-CUIT. UM SPURTRSTOCREVT (EPAT PIEISEICCRERE RIS FRCH.EPRT SRR SPTP BER-ee
H T oo H T TR Lo

A

e

o

S P

seed o i

U SR O N

b dags

FYTT I
G e

R A T

foee




;llulllll'lll.l.!lllllJ

Page —_of — _




MIDWEST RESEARCH INSTITUTE

Project No. Date/Time

Subject

A AR AT AR RS AR S A AR e

SR CERY

e

=i anandhaniast Sana e o sa

Page 4__of 10_

B s e RV NS (TRES

PR PERINRT: RYRE O

s

e

Ot s,

VT PRLY PR )

e adherat g

e

H H 1 N :

Eore

ot Sevs

oty e it

sodav i rdasvassdvsaiviad oo b

erieas

AR LCILE L LRI SRETE

a

TTCCRRRETE SRS




Page — of




MIDWEST RESEARCH INSTITUTE

Project No. Date/Time Page 2_of 10

Subject

FRULE- RPN VRNY. ANAARARAR AL A e

emiAvLaE S T anad s et s b aann Sy

STt Spes S

! -
AR AR A e A A AR A A 0
A A

iy

e

H
¢ £
: N § i
H § E 3 H
R i 3 R} 3
3 ¥ + 2 z
i - <+ >
i : H N
sk 3 3 =3 : < 3
ERE L 13 R i
Troaiaed s 5 3 2
H H EIR H LR 3
E H H
3 % i

S Erand

Sarrionrierads

i

s adaandeandan A s Laniess qras o

RN AR VEL VOV o




Page —— of —




MIDWEST RESEARCH INSTITUTE

Project No. Date/Time Page .& _of 10
Subject

N
SRLAPRE- DR DU S

i vandrssadaninaniinades apaas fhranedas dansdresaisasdians dnadvnd

fovwin

IR

YT

vrekitederon oot banroim s

.

vt

H
5
3

re,

avedping
roekion

oo

o
o

ana ool asons

ercgeas

rang

TR VEREATEY

asiiaar
ST IR P SR NN RO S

i

2
b
3

e




ME ME BN NN BN B I BN BN BN BN SN BN BE S IS EE B W

Page — of




MIDWEST RESEARCH INSTITUTE

Project No. Date/Time Page Z_of 10
Subject

-

.

STVLTIPY NIy JUA I

2o

cifrea

£

P snnria,

crces
irodona s
g
cerinan
ceniers.

AR BN R A

ST PR SRR WOt

mnhanasines,




M WS EE BN AN BV W BN M BN BN EE B ES S B WE MR BE

Page — _of ____




MIDWEST RESEARCH INSTITUTE

Project No.
Subject

Date/Time Page .5_of 10

A
b .

N . B 3
e ganesh e

Qeaneien

APU NP CPNE SRR IR O

[N
5N

O

mr e e,

re

toeb i

s errieas,

r2 g amsdrons

sl

P

e rrans

[ESUR PPTE-JS FIP Y

faensane

RS S VY

i
LA 3
ALAT LS H RS AR AR R . . o




4|_I_I.-Il-..l..l..l_.ll-l_.|..l..l|l...l.l..l4

Page ——_of




MIDWEST RESEARCH INSTITUTE

Project No. Date/Time Page .2__of _10

Subject

R

PRI AP S OPOT TORP- STEE S EIV- T POV PPPE-AOTeL DY PN

s siadaseatnaniungrasdanai i s s

g

o

N

EYPR PITE SN

N R N

s
ereiv

vav.

$ors
s

AN

veedroniierd oo

asriars

sprars rsarSeardorrs

TPYLIVPE. YOS
e e
PRV FERN PRI

TIP R

acbang

S

Semne

N R AN SRNNL TVRE R ST

3 i I T T }
§ i i : :
H H




*lll-lllllllll.llllllJ

Page — of ___




MIDWEST RESEARCH INSTITUTE

Project No.

Subject

¥ 5

s egneandanaiana di el v g e
T A T [

B

EREURIRURE RUOR: PRNE-PUPT- SRR SRR NS

fasifnes

i ndasiage

Date/Time. Page 10 of 10

TRV FLIR FYEY IS

et a

0

E I A
RS SUTERTRNE AN I . SAe. NN EERN- PERE IR T Seny

vodprrs

edocreipersion
el

b e

[ S-S
e
e eraen

3
i

ranstanadan

Graes

d

e

e

srnbrenfeendian,.

vt

5

mmiam e erdectonne g PR PITIPRRNRIN tove: SR

R TR AR ROt SRNE-JERRE Pt S




aIIIIIIIIIIIII_IIlIII‘

Page — _of ___




. e g i
.::%,;* ,f,:i, L
.

GENERAL SHALE/) °

P. 0. BOX 3547 C.R.5. / EXECUTIVE AND GENERAL OFFICES; JOHNSON CITY, TENNESSEE 37602 / PHONE: AREA CODE 515 2824661 FAX 615 282.8767

August 2, 1993

Mr. Brian L. Shrager
Midwest Research Institute
401 Harrison Qaks 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.

Sincerely,

Dave MCN;;;;;lﬁhh

Environmental Specialist
bl

Enclosure

A/SS56




DAILY BURNING REPORT--- JOHNSON CITY PLANT NO. 10

Date 7/3// 73
A-KILN B-KILN
Green Cors 8:00 A M. 23 S
Kiln Schedule 6 & TE oo~
Cars Burned L, 2 4 /T
Brick Burned TS fifsa (i) 72540
.Car Count 3376 f8vo
Coal J5y s & /30 46 s
Gas Y LY/ A 580 a7
CWA - 3.2,
Void Area
IRS
Kiln Car Brg. Temp /iins), S5 77
/(w}/r/éo;Z/m y . 4!

NOTE i Tt

T’(Lopuc-r, o r—

BT

Th, -T2 2 4.25 “BS5.e€a.

773

PLANT /¢’ kN A DATE 7/3//7 3
e —— —— g rd
Therm 7 Cost
BTU's Therms Cost of Total Per M
COAL . /5.3 2
/)/(/'5’6 # @ "7/’ Y?L a 2 2'.?'7(":/"'} 22 62 _7,3.7 @ ../E{ z /Therm = $_,:l>é «-2 ‘Z {_ﬁy—y Q/. V__;
100,000
OIL
gal. @ 140,000 = = @ /Therm = §
100,000
PROPANE
gal, @ 91,600 = = @ /Therm = §
100,000
ATURAL GAS . P - ) -
FEO CF. @ 1,040 = 355747 2 35Y @, 35V itherm = §7C 7 /3 / Y
100,000
'/2{ ¢ Avg. Cost Per Therm 4/
Costs: e ‘5"0'2' y !
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The air pollution control equipment at the Johnson City plant
consists of a pulse-jet type baghouse that services the crushing,
screening and storage building. The baghouse is a Wheelabrator-
Prye Ultra-Jet Aire Filter No. 115/Model 108 that has the following

operating parameters:

Gas Volume (acfm): 17,000

Gas Temperaturé: 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-o02. Polyester, Dou-Density felt bags

Bag-Dimenslons: 6-inches 1I.D. by 108-inches long.

The sampling at the bottom of the baghouse wi{ll occur during
the projected 8-hour sampling of the baghouse outlet duct. The
proposed calculation procedure will consist of using only the
average bottom dust collection, the average of the 3 total
particulate catch from the duct sampling runs and the averaqe of 3
runs of ambient air gsampling in order t¢ complete the mass balance

around the crushing, screening and storage operation.
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1.0 INTRODUCTION
1.1 S8UMMARY

The U.S. Environmental Protection Agency (EPA), Office of
Air Quality Planning and Standards (OAQPS), Emission 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
studypto develop emission factors for the coal-fired kiln
operations used by brick manufacturing facilities. The Emission
Measurement Branch (EMB) of OAQPS will coordinate the emission
measurement activities at this plant. ETS Incorpcrated (ETS
Inc.) and EMB personnel will conduct the ambient and source
measurements. Personnel. from Midwest Research Institute, Inc
(MRI) will collect samples of the process materials and obtain
process data during testing.

EPA/EIB and the Brick Institute of America have considered

the General Shale Brick Plant located in Johnson City, Tennessee
£0 be Grme—ei_the—tws gomdldiden warnrasantimes this tvna of brieck

—asm  wesw —

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

Air sampling at the crushing and screening operations will
be performed simultaneously for particulate matter (PM)} and
particulate matter less than or egqual to ten microns (PM,,) at
the baghouse ocutlet. Background ambient air sampling for PM and
PM,, will be conducted around the crushing, screening and storage
buklding and at "upwind" and "downwind" plant boundary
locations. Process materials from the grinding and screening
operations along with the baghouse catch will be sampled and
analyzed for molsture and sieve size.

Source sampling at the XkXiln will be performed on both the
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, PM,,, condensible
particulate matter (CPM), particle sizing, multipke metals,
hydrogen fluoride (HF), sulfur dioxide (80,), nitric oxides
(NO,), and carbon monoxide (C0O). Table 1.1-1 lists the metals to
be quantified in the test program.

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 1.1-2 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 Brick (Johnson
city, Tennessee)

METAL

_ .~ ——————

antimony v
arsenic
beryllium -

cadmium

S

chromium
lead v
manganese - -
mercury .
nickel ~
phosphorus -
selenium v

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

. ——————————— ——————____

COMPOUND (VALIDATED)

chloromethane
bromomethane
methylene chloride
chloroform

trichlorofluoromethane’

COMPOUND (NOT VALIDATED)

acetone”

carbon disulfide
acrylonitrile
2-butanone

1,1,1-trichloroethane

iodomethane vinyl acetate
carbon tetrachloride 2-hexanone’
trichloroethene’ toluene
benzene ethylbenzene
tetrachlorcethene styrene
o-xXylene
_ L m-/p-xylez:r

"ot a listed HAP.
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TABLE 1.1-3: Targeted Semiveolatile Compounds for Johnson City
Brick (Johnson City, Tenessee¢).

COMPOUND (VALIDA'I_'ED) COMPOUND (NOT VALIDATED)

phenol 2-methylphenol”

naphthalene dimethylphthalate
dibenzofuran
di-n=-butylphthalate’

Q&E(z-ethylhexy)phthalate

*Not a listed HAP.

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

1.2 TEST PROGRAM PERBONNMEL

The key parsonnel who coordinated the test program and their
rhone numbers are:

- ETS8 Inc. Project Manager, Ted Handel 703/265~0004
EIB Tachnical Coordinator, Ron Myers

EMB Field Test Coordinator, John Brown 919/541-0200
General Shale Contact, Walt Banyas 615/282=-4661
- MRI Process Moniter, Bryan Schrager

Figure 1.2 is an organizational schematic for this test
program. Names, titles and phone numbers of a the responsible
individuals are included in this figure.
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Figure 1.2:

Organizational Schematic for the Test Program at

Johnson City Brick (Johnson City, Tennessee).
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2.0 PROCRSE DEBCRIPTION

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

Emigsions from the following operations will be studied:

(1) raw material crushing and screening operations.
(2) brick drying process within the kiln.
(3) brick tiring process within the kiin.

The general lay-out of the Johnson City Plant is show in Figure

LB s B

2.1 Raw Material crushing, Screening and storage oﬁération

A simplified process schematic for the raw material crushing
and screening operation is given in Figure 2.1-1.

The raw material (shale) is kept in a covered storage pile.
From 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 crushed shale is
conveyed to a series of four 4' by S5' Leahy vibrating screens.
The oversize material may be sent either back to the pan grinder
or to a Pasco Claypactor. The Claypactor is a type of hammer

“"mill 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 cperations.

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

(1) at the baghouse outlet gas duet.
(2) at the baghouse particulate catch.

Uncentrolled emissions from the entire crushing and screening
operations will be determined from the sum of the baghouse

2=1
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Figure 2.1~1:t Schematic of the Crushing, Screening and Storage
Operation.

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. - In addition,
the "panthouse!" exhaust fans and sand and crushed shale
conveyors will be turned-off before sampling. The particulate
emigsions of the crushing and screening building will be sanmpled
for PM and PM;, at the baghouse outlet gas duct. Sampling of the
dust discharge at the bottom of the baghouse will -be conducted
for total mass and particle size. Background ambient PM and PM,,
monitoring will also performed at "upwind" and "downwind" plant
fenceline locations. Process material will be sampled by MRI at
the crushing and screening building for sieve and moisture
analyses.

2,2 MNixing 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 fead
hoppers that service twin lines of brick extruding eguipment.
The extruding egquipment for each line consists of a J.C. Steele

2=3
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pug sealar and a J.C. Steele extruder, Water and sand are mixed
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.l1l for lcading on to the trays of the kiln trucks. A
Transport Point No.l is located just before the predryer ¢f each
kiln. Since this procedure produces very little dust; therefore
sampling of this operation is unnecessary.

2.3 Kiln Operation

The Johnson City plant has two tunnel kilns labeled A and B.
Each kiln is separated intc four sections:

{1) the predryer.

{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 draws heated air
from the coocling section located at the end of the tunnel kiln.
The combustion zone exhaust stack is located at the beginning of
the combustion zone and draws air through the combustion 2zone.

2.4 Pollutien Control Desoription

INSERT BAGHOUSE INFPORMATION HERE
(TC BE SUPPLIED BY GENERAL SHALE)

@0o15 -
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3.0 TEBT PROGRAM
3.1 oObjectives

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

The specific objectives of the test program for the Johnson
City Brick Plant are as follows:

(1) Measure the following emissions for the crushing,
grinding, and storage coperation:

- Particulate Matter
- PHw

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

- Total Hydrocarbons
= Methane
- Ethane

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

- Particulate Matter

- PM,,

- Condensible Particulate Matter
- Multiple Metals

- Hydrogen Chloride

- Hydrogen Fluoride
-———Tatal Fluorides——

- carbon Monoxide

- sulfur Dioxide

- Nitrogen Oxides

-~ - '+ Total Hydrocarbons .. - .-
- Methane

- Ethane

- Volatile Organics Jernee
- Semivolatile Organic;tj a??mdbuuﬂ w, féL

3.2 Test Matrix

Table 3.2-1 presents the sampling and analytical matrix for
measuring emissions from the crushing, ¢grinding, and storage
operations. Table 3.2-2 and Table 3.2-3 presents the sampling
and analytical matrix for emissions measurements from the dryer
exhaust

@el16 -
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Table 3.2-11 Test Matrix for Crushing, Screening and Storage
Operations at Johnson City Brick (Johnson City,

Tennessee) .
Mininum
Sampling Sampling No. of Sample Time Analytical
Location Pollutant Method Runs (minutes) Method
Baghousé PH/PN,, MZ01A 3 variable Gravimetric®
outlet
I
Plant background Ambient 3 variable Gravimetric®

Boundary PM Hi-Vol?

background Ambient 3 variable GravimetricP

PM Hi=Volb

Storage
Building (process material sampled by MRI)
Baghouse
catch {process material sampled by MRI)

:40 CFR 50, Appendix B
40 CFR 50, Appendix J

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

Minimum
Sampling Sampling No. of Sample Time
Analytical
Location Pollutant Method Runs (minutes) Method
Dryer Exhaust methane Mi8° 3 60 GC”
Stack (CH,.)
ethane - Mas® 3 60 GeP
THC M252° 3 60 FIA
(CEM) (M25R)2
Note: Gas Chromatograph (GC).

Flame Ionization Analyzer (FIA).

°40 CFR 60, Appendix A. :
18 of 40 CFR 60, Appendix A using an integrated bag sample for GC analyels.
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Table 3.2-2: Test Matrix for Kilnm A Combustion Zone Exhaust at
Johnson City Brick (Johnson City, Tennessee).
Minimum
Sanmpling Sampling No. of Sample Time
Analytical
Location Pollutant Method Runs (minutes) Method
Combustion- ?H?FHW/ M2014/ 3 120 Gravimetric®
Zone Exhaust M202*
multiple M29° 3 120 ICAP/CVARAS
netals (M29)°
HC1/HF M26® 3 120 IC(M26)°
TF M13B® 3 120, . "MIIBP—
0,/C0, M3aP 3 120 electro-
(CEM) chemical
NDIR(M3A)
co Mig® 3 120 GC/IR
{CEM) (%10)°

Note; Inductively Coupled Argon Plasma Emission Spectoscopy
(ICAP) is the method used to determine all aof the

lieted multiple metals expect mercury.

Ccold Vapor Atomic Absorption Spectroscopy (CVAAS) is
the analytical method used to determine mercury.

Ion Chromatography (IC).
Nondisperive Infared (NDIR).

- Gas Chromatography/Infared (GC/IR).

a40 CFR 51, Appendix M

40 CFR 60, Appendix A

dMla of 40 CFR 60, Ap?endix A using an integrated bag sample fcr GC analyeis
t ng §  Third Edition, Reper: SW-846, U.S.

EPA, Office of Solid Waste and Emergency Regponse, Washington, DC, 19B6.

3-3
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Table 3.2-2: Test Matrix for XKiln A Combustion Zone Exhaust at
Johnson City Brick (Johnson City, Tennessee).
Minimum
Sampling Sampling No. of Sample Time
Analytical
Location Pollutant Method Runs (minutes) Methed
Combustion- RO, — MTEY k) 120 Chemilumi-
Zone Exhaust (CEM) nescence
: : (M7E)®
THC M25A° 3 240 FIA
(CEM) (M25A)°
methane .  Mig® 3 240 GC*
(CH,) ot
ethane M18P 3 240 cee| /7
(C,Hg)
volatile Moo0309 3 120 27
organics
gemi- Moo10° 3 240 2?7
volatile '
organics
Note: Gas Chromatograph (GC).

Flame Iconization Analyzer (FIA).

’40 CFR 51, Appendix M
40 CFR 60, Appendix A
18 of 40 CFR €0, Appendix A using an integrated bag sample for GC analysis
M E ;, Third Bdition, Repor: SwW=-846, 0.3,
EPA, Office of Sclid Waste and Emargency Response, Washington, I2C, 1986.

3-4
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4.0 SAMPLING LOCATIONB

Background and emiassions sampling will be conducted by ETS,
Inc, at: (1) the plant bpoundary 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 MRI.

[}

4.1 Plant Boundarv Line: 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 1 : : g Ambient air sampling
for PM and PM will be conducted around the crushing and
screening bu;&dlng

4.3 Baghouse Outlet Gas Duct: Emissions from the size

reduction, screening and storage area will be sampled at the
outlet to the baghouse for PM and in All the bay and access
doore will ha cleggsed pricr tc u:w»;ug. The test location is
approximately 10' above the ground so scaffolding will need to be
erected. Figure 4.3-1 is a schematic of the proposed sampling
location for the baghouse cutlet duct. The outlet duct is 34" in
diameter and will require 24 sampling peints. Figure 4.3-2 is a
detailed schematic of the outlet duct traverse and sampling
locations.
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Figure 4.3.2-1: Schematic of Baghouse Ducting and Sampling

Location for Johnson City Brick.

4.4 Kiln A Dryver Exhauat Stacgk: Figure 4.4-1 is a schematic of
the proposed sampling location for the Kiln A dryer exhaust
atack. Two €é-inch diameter test ports will need to be installed
for all wet method testing. 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 ¢f straight ducting below and above the
roofline, respectively. Method 1 requires 24 traverse and
sampling points for volumetric flow measurements and partizulate
sampling. Figure 4.4-2 ig a detailed schematic of the trzverse
and sampling locations. Scaffolding to provide access to the
ports will need to be provided.

4.5 Kiln A combustion Zone Exhaust Stack: Figure 4.5~1 is a
schematic of the sampling locations for the rec¢tangular kiln
exhaust stack. The stack is approximately 21" hy 24" in size.

Eoe
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ISTANCE FROM
DINT] X D INSIDE OF PORY
{inchasj
1 2.4 1.00"
2 0.7 2.28
3| s 4.01
4+ 1.7 4.02
5 | 250 8.30
] s8 12.10
? a4 4 21.90
8| 750 25,50
o | a3 27.08
10 an.z2 29.99
11 3 3.72
12 | o709 00t
* Points moved 1-—inch eway from stock wall,
INSIDE STACK DUAMETER 34 in [2.83

RETANES LOSTREOW PR | g i |20 0w

DISTANCE COWNSTREAM FROM )
DISTURBANCE 22 in 108 I:h{

]

Figqure 4.3=-2: Baghouse Duct
oo Sampling and - <.
Traverse Points.

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

These dimensions yield a equivalent diameter of 22%. The test
ports will have to be located in the stack aleng its 138"
disturbance-free length. Approximately 94" of the disturbance
free duct length is above the roof level. Four 6-inch diameter
test ports will need to be installed for all wet method sampling.
Method 1 regquires 24 traverse and sampling peints for volumetric
flow measurements and particulate sampling in a four by #&ix

4-3
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sampling point matrix. A 3-inch diameter port could be installed
for single~point sampling for the instrument analyzer nmethods.
Figure 4.5=2 is a detailed schematic of the traverse and sampling
locations. Scaffolding to provide access to the ports will need
to be provided.

— 30 e
A T
24" ) | 6" Ports
L~
A e
— m O
72lf
3" Port
w7
48”
i 36
, } _

Roof Lins

o
T a

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

4.5 Process Sampling Lecations: . Process samples will be taken
from the crushing and screening operation at the discharge points
of the primary crusher, 384 pan grinder, Pasco Claypactor, and
the Leahy vibrating screens. The collected particulate froa the
bottom of the baghouse will be measured during each gas sampling
run for total particulate and for PM,,. The process sampling
will be conducted by MRI.

4~4
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DISTAMCE FROM
POINT| X 0 | INSIDE OF PORT
{inches)
] 2.1 1.00%
2 8.7 2.01
3| e 3.5¢
4| 177 522
s | 2%.0 7.80
6 | 358 10.68
7 04.4 19,32
8| 750 22,50 1
) 82.3 24.80
10 | saz 26.48
11 | 833 27.99
12 | 979 25.37 4

= Poinls moved 1-inch away from stack wail

| INSIDE STACK DIAMETER AWin | 251
gg}ﬁgh‘g&mm FRON | g4 1n [2.8 LIA
DISTANCE DOWNSTREAM FRQM

IS TURBANGE 24 In |0.8 DA

Figure 4.4-2: 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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Figure 4.5-2: Xiln A Combustion Zone Exhaust Stack Sampling and
Traverse Point Locations.
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9.0 PERSONNEL RESPONSIBILITIES AND TEST SCHEDULE
9.1 Test 8ite Organisation

The key tasks and task leaders are as follows:

Project Management - Ken Appell
Test Program Management - Tony Underwood
Medifications to Facility - Joae Szalay

Sample Recavery - Troy Pryor

9.2 Test Preparations

9.2.1 Modifications to the faciljity: In order for the

emissions testing to be performed, several site medifications
need to be made at the baghouse 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 regquired.

$.2.i.i Daghouse Outiet puct: The following modifications
need to be made to the baghouse outlet duct:

(1) 1Install 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.

(2) Construct access to all sampling locations.

$.2.1.2 Kiln A Dryer Exhaust Stack: The following
modifications need to be made at the Kiln A dryer exhaust stack:

(1) 1Install two (2) 6" test ports and one (1) 3" test
" port. The 6" ports must be ih the same cross- ~° = 7
sectional plane and at a 90° angle.

e
(2) Construct access -both the three test ports.
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9.2.1.3 in A Brick-F xhaust Stack: The following
modifications need to be made at the Kiln A brick-firing exhaust
stack:

(1) 1Install four (4) 6" test ports and one (1) 3" test
port. The 6" portas must be in the same cross-
sectional plane and at a 90° angle.

-0
{(2) Construct access-be%h the three test ports.

9.2.3 Ambient Monitoring Sites: Three ambient moniteoring
locations will be chosen during the preliminary site visit.
Construction and installation of the ambient monitors and their
associated platforms will be performed by ETS personnel the week
prior to testing.

9.2.4 gServices Provided by Facility: The Plant will
provide 110v power to all test locations. The Plant will alsc
provide 480 single phase powar for the ETS mokile laboratory to
be located in close proximity to the kiln dryer and combustion
Zone exnaust stacks.

9.2.5 BSample Recovery Areag: The ETS mobile laboratory
will be utilized for sample recovery. The sample recovery area
will be located in an area as free as possible from ambient dust
contamination.

9.3 Test Personnal Responsibilities

ETS personnel will arrive at the plant about 1 hour before
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. Pre-test
procedures will be performed at all test locations. CEMS

. equipment will calibrated and checked to verify that the systems
are functioning properly. Table 9-1 lists the proposed test
schedule.
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Brick test program.
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TEST SAMPLING SAMPLING SPECIAL # OF “
DAY LOCATION METHODS REQUIREMENTS RUNS
1 TRAVEL 1-4 SET-UP 1
AND PRELIM. GRINDING ROOM PRE-LIM
SET~UF
T;_ GRINDING ROOM | 1-4, 201a TBD; 201A AND 3 1-HR
(Al) HI=-VOL IS RUNS, 1
SIMULTANEOUS 8-HR RUN
2 TRAVEL AND i-4, 18, TBD, SET-UP AT 1 PRE-
SET-UP & 25a DRYING EXHAUST LIM
: STACK
3 BRICK DRYING | 1-4, 18, TBD; MOVE TO 3 1-HR
() & 25a KILN EXHAUST RUNS
STACK
3 BRICK FIRING 1-4 SETUP FOR ALL 1 PRE-
(D) ORGANICS AT LIM
SET=-UP KILN EXHAUST
4 BRICK FIRING 1-4, 18, 25A, | ALL ORGANICS 2 OF “
EXHAUST (D) Q06l0, & 0030 SAMPLING; 150 EACH; 4.
. DSCF ON 0010; BR RUNS
120L ON 0030
5 BRICK FIRING 1-4, 18, 25a, | FINISH ORGANICS 1 OF
EXHAUST (D) 0010, & 0030 ) EACH; 4.
HR RUNS
5 BRICK FIRING 1-4, 26, & 29 | START TESTS FOR 2 OF
EXHAUST (D} CEMS (3A, &C, | TSP/METALS CEMS EACH; 2
7E, 10) AND HF HR RUNS
6 BRICK FIRING 1-4, 26, & 29 | FINISH CEMS, 10F
EXHAUST (D) CEMS (3A, 6C, | TSF/METALS, AND EACH; 2
7E, 10) HF HR RUNS
6 BRICK FIRING | 1-4, CEMS PM10 AND CPM 3 OF
EXHAUST (D) 201A/202 TESTS EACH; 1
KK KUNS
TRAVEL NA NA
7 DISMANTLE AND | NA NA
TRAVEL
* Vost sampling (M0010 and M0030) will consist of three two~hour
runs.
Table 9-1. Proposed daily test schedule for the Johnson City
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* DALY BURNING REPORT--- JOHNSON CITY PLANT NO.10

ATTACHMENT 2

ik INEMTIALE 728N
SUBJECT T0 CONFIBENTIALTY CLAR: Date 13
A-KILN B-KILN
Green Cors 8.00 AM. 4o N 7
Kiln Schedule Tl 7l pan
Cars Burned 2% 19
Brick Burned gsg Y 72940
Car Count 73724, (-\,(/‘(\ r%*# A¥40
e P
Coal [Stog 12714
Gas %000 SFoLV
CWA 4.0 2%
Void Area 27.¢ 2.3.5
IRS AR (7.5
Kiln Car Brg. Temp Aoo” 400
) -
/i’ S 36 130/ 361
K ST, SI12E ERUNAENTS | Acquatr cowmT - 77, ard
+f VS E N 417/&“@@6&“" “wT. - s, 25 Vs
RUEEN SIZE BUENED WT. - 4.25 L1gS
TONS PRoDVCED - 77) 5 4-8 x 4,2,5 -:-zooo =
PLANT [ RKILN A DATE 7-2%-%3
Therm % Cost
BTU's Therms Cost of Total Per M
COAL o
[Slodt @ _[4.47¢ = 218%Fo = 215 @ {62 /Therm = $3¢4.13 4. 4.4
100,000
0IL
gal. @ 140,000 = = @ /Therm
- 100,000
PROPANE
gal, @ 91,600 = = @ /Therm =
100,000
NATURAL GAS
3J00UC.F. @ 1,040 = 37572000 = ¥ 5 @ Jt2./Therm = § M4p2Y /5.4 /o4
- 100,000 _
Tl ¢ Avg. Cost Per Therm
Costs > S-E’ 1S
Coal Per Ton Per Therm Total Therms - #94 ‘Total Cost
011 Per Gal, Per Therm ' Y
Propane Per Cal, Per Therm Total Brick Bumed §§ 411 $ S "% Cost Per M
Nat.Cas Per MCF Per Therm
Total Therms/M Brick Burned 30.]
Bt/ 13335 bd fun, 777 Rri 824
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Atlack eat3

-8 N PRMEIRE
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Green Cars 8:00 AM. 4¥ 73
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Car Count 337¢ wl.l 3Z4
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Gas 3Fs0p 38 00p
CWA 2. % 2.3
Void Area /3R 231
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Kiln Cor Brg. Temp oo Foo®
[067 /4,25 12382 /3.cv
4 STH. S|1TE EguvsLe~TS 7 ks o C_Gd_)'—"“- - 74,272
HH AUt Bomne= C FEe e oot ) U & T !
" PLANT O KILN ﬁ DATE ~7-29-33
Therm 7 Cost
BTU's Therms Cost of Total Per M
COAL
1523 # @ 44T = 220584 = 2205 @ .|Z/Therm = $3S7.2 4.4 437
100,000 —_—
0IL
gal, @ 140,000 = = @ /Therm = $
e 100,000
PROPANE
gal, @ 91,600 = = @ /Therm = §
100,000
NATURAL CAS _ i}
%00 C.F. @ 1,040 = 3952000 = 33< @3S5 /Therm = $/40.%% ;5. 1.7
R 100,000
Yl ¢ Avg, Cost Per Therm
Costs: 24 4.4
Coal Per Ton Per Therm Total Therms o $497, ' Total Cost
011 Per Gal. Per Therm
Propane Per Gal. Per Therm Total Brick Burned 81699 $6°Y Cost Per M
Nat.Gas Per MCF Per Therm
Total Therms/M Brick Burned SL.7
Pl LSS asiy 34 BYW 74
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MIDWEST RESEARCH INSTITUTE

Suite 350

M RI 401 Harrison Oaks Boulevard
Cary, North Carolina 27513-2412

Telephone (919) 677-0249
FAX (919) 677-0065

Date: May 18, 1993

Subject: Recommendation for Emisgions 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

From: Brian Shrager‘ﬂs
To: Ron Myers
EPA/EIB/EFMS (MD-14)

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

I. Basgis for Selection

The General Shale Products Corporation (General Shale)
brick plant located in Johnson City, Tennessee, 1is 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.

‘IT. Facility Description

See confidential trip report for facility description.

IITI. Relationship of Test Data to Development of Emigssion
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’g), semi-volatile HAP’s, carbon monoxide (CO), carbon
dioxide (C02), sulfur dioxide (SOZ), and nitrogen oxides (Nox)




2

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 emisgions 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. Tesgst 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 sampleg 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
during the testing, it will not be necessary for the testing
contractor to perform this task.

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 Al 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
ocutlet.

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 [CEM]), 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 201/20la and 202), CO
(Method 10--CEM), CO, (Method 3A--CEM), S0, {Method 6C--CEM), and
NO, (Method 7E--CEM). Sampling ports must be installed on the
kifn 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

Process Sampling point Pollutant Test Method
Grinding room Al/A2 PM (collected by fabric filter) timed material sample
PM-10 and particle size (collected | particle size analysis of
by fabric filter) timed material sample
PM (filterable) 5
PM-10 201/201a
Storage piles B raw material moisture content and { material sample
sieve analysis
Brick drying C total hydrocarbons 25a
methane, ethane 18
Brick firing D total hydrocarbons 25a (instrument)
methane, ethane 18 (or equivalent)
volatile HAP’s 0030 (VOST)
semi-volatile HAP’s 0010 (MMS5)
hydrogen fluoride 26
metals 0012 (multi-metal)
PM (filterable) 5
PM-10 (filterable) 201/201a
PM-10 (condensible) 202
cO 10 (instrument)
SO, 6C (instrument)
NO, 7E (instrument)
CO, 3A (instrument)
Coal storage piles E sulfur content, ash content material sample
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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 gamples 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.

The attachment provides the gcource
schedule for the proposed test program at Ge

V. Quality 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. BAudits should 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,

25A 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
Streib at 541-7834.




VI. Respongibility of MRT

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 emissicn 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 pergonnel prior to and during testing.
Coordination with General Shale personnel is egually important.
Mr. Walt Banyas is the main facility contact
(telephone: [615] 282-46£1) .

Attachment
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Date:

Subject:

From:

To:

May 14, 1993

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

Ron Myers

EPA/EIB/EFMS (MD-14)

U. 8. Environmental Protection Agency
Research Triangle Park, N.C. 27711

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.

3.

Emissions from the grinding room can be tested; and

The brick dryer ducts and kiln stack are easily

accessible and are of sufficient length for isokinetic testing.

II. Facility Description

See confidential trip report for facility description.
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III. 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 objectives of the test are

£71fer2b/t vl comdows:bbe

to quantify emissions of,particulate matter (PM), PM-10, metals,
A ﬁ&ﬁtwgfa st
hydrogen fluoride, total hydrocarbons,fvolatile hazardous air

pollutants (HAP’s), semi-volatile HAP’s, carbon monoxide (CO),

carbon dioxide (CO,), sulfur dioxide (SO,), and nitrogen oxides
Pvﬂ%:_— (NOx) from thé_arying and firing sections of a cocal-fired tunnel
Vrﬂoa' 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.

I Bulk material samples will be taken from unpaved roads,

(p&Ji’A:J which are denoted by Sampling Point A in Figure 1. These samples
2
c/fﬂ

\
f 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

Sampling
Process peint Pollutant Test Method
vehicle A PM material sample
traffic .
PM-10 material sample
grinding B1/B2 PM (collected by timed material
room fabric filter) sample
PM-10 (collected by particle size
| ——| fabric filter) analysis of timed
| ] material sample
PM (filterable) 5
PM-10 201/201a
storage c raw material moisture | material sample
piles content and sieve _ﬁd}
Ve analysis |7
brick D total hydrocarbons 25a 1;&5’1
drying
methane, ethane 18
brick E total hydrocarbons 25a
FLoyd e
- b methane, ethane 18
volatile HAP’s 0030 (VOST)
semi-volatile HAP’s 0010 (MM5)
hydrogen fluoride 26
metals 0012 (multi-metal)
PM (filterable) 5
PM-10 (filterable) 201/201a
PM~10 (condensible) 202
co 10 "’;y.»
S0, 6C Cgﬂ
NO,, 7E (instrument)
CO., 3A
coal F sulfur content, ash material sample
storage content
piles
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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. If the plant performs this analysis

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

contractor to perform this task.

The primary crushing and screening and grinding operations
are contained in the same building (Sampling Point D).
Filterable PM and PM-10 emissions from these sources will be
measured by collecting the dust captured by the baghouse (over a
‘sSpecified 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 Bl and B2). 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. 7 , -

(s
N | ﬂ»w;L Ry
(Sampling Point E) will be sam ?ﬂ&a s h
!

including total hydrocarbons (}

(Method 18), volatile HAP’'s (Me




HAP’s (Method 0010--modified Method 5), hydrogen fluoride vg;;i y$P1
(Method 26/26A), metals (Method 0012--multi-metals train), PM. f
(Method 5), PM-10 (Methods 201/20l1la and 202), CO (Method 10), CO2 F

Nt

:Mn)/ (Method 3A), SO, (Method 6C), and NO, (Method 7E--instrument N L
e

‘i'
06
Q)hx&ff—fanaly51s) Sampling ports must be installed on the kiln stack. f

me 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
hﬁ , performed. Otherwise, two additional test runs will 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,
-:i cadmium, arsenic, nickel, manganese, beryllium, lead, selenium,
: antimony, phosphorus, and mercury.
Ty
¢bv{a &F 52

The Method 0030 (VOST) and Method 0010 (Modif sl wradnw e

‘ E-I\M
samples should be analyzed to guantitate emissions A?'“L 30,

-
PR

N?;y&ﬁ The attachment provides the source sampling and analysis

}}r schedule for the proposed test program at General Shale.

HaDs
Xxg for which the methods have been validated. PO
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V. Quality 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,

the following audit materials are available:

gt L

fo ot

4//9“
[

’F 9%ést 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.

25A cylinder gases (PPM concentration)
to audit both sampling and
analysis. Contact: Bob Lampe at

541-4531.
\rd' . . . .
0012 (metals) glass fiber filters spiked with Sb,
MM As, Be, cd, Cr, Pb, Mn, Ni, and Se,

to audit analysis. Contact: Ellen
Streib at 541-7834.

VI. Responsibility 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:

[615] 282-4661).

Attachment
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