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Date: September 2, 1992

Subject: Site Visit--Pine Hall Brick Company
Review and Update of Mineral Products Industry Sections
of Chapter 8, AP-42
EPA Contract 68-D0-0123; MRI Project 9711-30

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
emiggion factors for AP-42.

ITI. Place and Date

Pine Hall Brick Company
Plant Nos. 3 and 4
Box 836 Lindsey Bridge Road
Madison, NC 27025
July 21, 1992
III. Attendees
Pine Hall Brick Compan Pine Hall
John Dowdle, Vice President of Production

U. 8. Environmental Protection Agencg EPA

Ron Myers, EIB
John Brown, EMB
Roy Huntley, EMB

Midwest Research Institute (MRT)

Brian Shrager
Richard Marinshaw




IV. Discussion

-y =

Mr. Myers explained the purpose of the visit, described the
ongoing revisions to AP-42, and outlined the test program being
conducted by the Emission Inventory Branch (EIB) to develop new
emission factors for inclusion in AP-42. Following this
discussion, Mr. Dowdle led the group on a tour of the facility.

The Pine Hall facility consists of a central crushing,
grinding, and screening operation and two separate brick forming
and firing plants (Plant No. 3 and Plant No. 4). Each plant has
two kilns. Plant No. 3 has a production capacity of
88,000 bricks per day, and plant No. 4 has a capacity of 120,000
bricks per day. The facility operates 8 hours per day, 5 days
per week. The raw material used to make the brick is classified
as a triassic shale and is mined onsite. The moisture content of
the raw material is approximately 11 percent.

Figure 1 presents a process flow diagram for the plant.
The raw material is fed to a primary crusher by front-end
loaders. The crusher is located in a small two-story building
located on the side of a hill. The top story is open on one side
to allow access by the front-end loaders. The bottom story is
open to allow access to the crusher and to provide an outlet for
the crushed material. The emissions from the crushing operation
consist of fugitive particulate matter (PM} that is emitted by
the crusher itself, by front-end loader traffic, and by the
transfer of material from the front-end loaders to the crusher.
From the crusher, the material is transferred by conveyor to a
storage area, which consists of a covered building with open
sides to allow access to front-end loaders. Because the conveyor
discharge point is located approximately 10 meters (m) (30 feet
[(ft]) above the ground, it is likely that fugitive dust emissions
are high 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).

Front-end loaders transfer the crushed material from the
storage piles to hoppers. From the hoppers, the material is
transferred by conveyor to a building that encloses the grinding
and screening operations. In this building, the material is
first screened for size. Oversize material is conveyed to a pan
crusher that is open on the top, then returned to the vibrating
8creens. Undersize material is transferred by conveyor to
storage piles in an adjacent building.

Bay doors on one end of the screening and grinding building
allow access by front-end loaders. The building is ventilated by
means of roof vent and five axial fans located near the top of
the building’s walls. The roof vent and fans create an induced
draft, which enters through the bay doors and exits through the
roof vents; air movement into the bay doors was noticeable at the
time of the visit. Emissions from the screening, grinding
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(hammexrmill), and materials transfer operations consist of
fugitive PM. Visible emissions were observed from all of these
operations, but were not visible at the exit points of the vent
gystem.

From the storage piles, the material is conveyed to the
forming areas (both plants have forming buildings), where the
material is milled, extruded, and cut to size. Because water is
added to the material to increase the moisture content before
forming, PM emissions from the forming process are negligible.

After forming, the bricks are stacked by front-end loaders
into "cubes" on pallets. From the stacking area, the bricks are
trangported to the tunnel kilns and are loaded onto railroad cars
by forklift.

Plant No. 4

The tunnel kilns include a drying section, firing section,
and a cooling section. The kilns are about 120 m (400 £t) long
and are fired with sawdust. The drying section is heated with
waste heat from the cooling section.

The unfired bricks enter the kiln on railroad cars and are
fired for about 37 hours. The air temperature in the tunnel kiln
ranges from approximately 204°C (400°F) at the beginning of the
drying section to 1093°C (2000°F) in the firing section.

The sawdust used for firing the kilns first is dried from
about 50 percent moisture to less than 10 percent moigture in a
rotary dryer. The dryer is heated by exhaust gases that are
vented from one or both kilns. From the dryer, the sawdust is
recovered by means of a cyclone and then transported by screw
conveyor to the kilns. The exhaust gases from the cyclone pass
through a positive pressure baghouse and are emitted to the
atmosphere.

Each kiln has one stack, which is not equipped with
sampling ports. Emissions from the kilns are likely to be PM,
fluorides, and products of combustion.

Plant No. 3

The tunnel kilns include a drying section, a firing
section, and a cooling section. The kilns are about 120 m
(400 ft) long and are fired with sawdust. The drying section is
heated with waste heat from the cooling section.

The unfired bricks enter the kiln on railroad cars and are
fired for about 37 hours. The air temperature in the tunnel kiln
ranges from approximately 204°C (400°F) at the beginning of the
drying section to 1093°C (2000°F) in the firing section.
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A gas-fired flash dryer currently is used to dry the
sawdust for plant No. 3. Pine Hall recently installed a
fluidized bed dryer for drying the sawdust. However, at the time
of the visit the fluidized bed dryer had not yet been put into
operation. Exhaust gases from the kilns will be used to heat the
fluidized bed dryer. The dried sawdust is recovered by means of
a cyclone and then transported by screw conveyor to the kilns.

Each kiln has one stack, which is not equipped with
sampling ports. Emissions from the kilns are likely to be PM,
fluorides, and products of combustion.

V. Conclusions

With the exception of the tunnel kilns and sawdust dryers,
emiggions from all sources at Pine Hall are fugitive in nature.
Most of these fugitive sources (crushing, screening, grinding,
forming, stacking, and materials handling and storage operations)
are enclogsed. The primary crusher could be tested for PM
emissions, but traffic from front-end loaders into and out of the
crusher building could present problems. It would be difficult
to isolate emissions from the fugitive scurces in the screening
and grinding building from one another. Because the building has
few openings and a noticeable air flow from the bay doors to the
roof vents, testing the entire building is feasible, however.
Also, enclosing the crushing/grinding and screening operations in
one building appears to be typical of the industry.

Testing plant No. 4 kiln stacks would be relatively
gtraightforward. Although sampling ports would have to be
installed, the duct from the kiln stack to the sawdust dryer is
easily accessible and of adequate length for testing. By
gampling the kiln exhaust (before the sawdust dryer) and the
sawdust dryer exhaust, the dryer emissions could be calculated
from the difference in the two measurements. Kiln and sawdust
dryer emissions controlled by the baghouse could also be
measured, although modifications to the baghouse outlet would be
required. Baghouses, however, do not appear to be typical
control devices in the brick industry.

Because of the ongoing conversion from a flash sawdust
dryer to a fluidized bed sawdust dryer, it may not be practical
to test plant No. 3 kiln and dryer emissions.

Front-end loader traffic on unpaved roads appeared to be a
significant source of PM emissions. In addition, PM emissions

- from storage piles are likely to be significant.
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The purpose of the visit was to evaluate the feasibility of
emission testing at this site for the purpose of developing
emisgion factors for AP-42.

IT. Place and Date

Pine Hall Brick Company
Plant Nos. 3 and 4
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Pine Hall Brick Company (Pine Hall)

John Dowdle, Vice President of Production

U. S. Environmental Protection Agency (EPA)
Ron Myers, EIB

John Brown, EMB
Roy Huntley, EMB

Midwest Regearch Institute (MRI)

Brian Shrager
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IV. Discussgion
Mr. Myers explained the purpose of the visit, described the
ongoing revisions to AP-42, and outlined the test program being
conducted by the Emission Inventory Branch (EIB) to develop new
emission factors for inclusion in AP-42. Following this

discussion, Mr. Dowdle led the group on a tour of the facility.

The Pine Hall facility consists of a central crushing,
grinding, and screening operation and two separate brick forming
and firing plants (Plant No. 3 and Plant No. 4). Each plant has
two kilns. Plant No. 3 has a production capacity of
88,000 bricks per day, and plant No. 4 has a capacity of 120,000
bricks per day. The facility operates 8 hours per day, 5 days
per week. The raw material used to make the brick is classified

as a triassic shale and is mined onsite. The moisture content of

the raw material is approximately 11 percent.

Figure 1 presents a process flow diagram for the plant.

The raw material is fed to a primary crusher by front-end._mesdﬁopahﬂl
fwo story Jscaked o1
loaders. The crusher is located in a smallAbuildinghggatAis open
“The top story

front-end loader traffic, and by the transfer of material from

the front-end loaders to the crusher. From the crusher, the
material is transferred by conveyor to a storage area, which

consists of a covered building with open sides to allow access to
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front-end locaders. Because the conveyor discharge point is
located approximately 10 meters (m) (30 feet [ft]} above the
ground, it is likely that fugitive dust emissions are high when
material is first deposited in the sgtorage pile {(i.e., until the
gtorage pile is built up to a height that approaches the conveyor

discharge height).

Front-end loaders transfer the crushed material from the
storage piles to hoppers. From the hoppers, the material is
transferred by conveyor to a building that encloses the grinding
and screening operations. In this building, the material is
first screened for size. Oversize material is conveyed to a
pan crusher that is open on e top,

ghemmerfidd, then returned to the vibrating screens. Undergize

material is transferred by conveyor to storage piles in an

adjacent building.

Bay doors on one end of the screening and grinding building

allow access by front-end loaders. The building is ventilated by
and Five axial . and fans

means of/grve roof ven/@ég&eh fan?. The roof ventg/create an

ocated neor the dop of the buildings walls .
induced draft, which enters through the bay doors and exlt%

through the roof vents; air movement into the bay doors was
noticeable at the time of the visit. Emissions from the
screening, grinding (hammermill), and materials transfer

operations consist of fugitive PM. VISibl¢ em'ssions were obsecved fram all

of Hhese operations, bot were not visible at the exit points of fhe vent system,

From the storage piles, the material is conveyed to the

forming areas (both plants have forming buildings), where the
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material is-milled, extruded, and cut to size. Because water is
added to the material to increase the moisture content before
forming, PM emissions from the forming process are negligible.
After forming, the bricks are stacked by front-end loaders
into "cubes" on pallets. From the stacking area, the bricks are
transported to the ;unnel kilns and are loaded onto railroad cars

by forklift.

Plant No, 4

The tunnel kilns include a drying section, firing section, .
and a cooling section. The kilns are about 120 m (400 ft) long
and are fired with sawdust. The drying section is heated with

waste heat from the cooling section.

The unfired bricks enter the kiln on railrocad cars and are
fired for about 37 hours. The air temperature in the tunnel kiln

ranges from approximately 204°C (400°F) at the beginning of the

drying section to 1093°C (2000°F) in the firing section

4o less thon poefce"+

V moistvre
The sawdust used for firing the kilns first is dried'in a

rotary dryer. The dryer is heated by exhaust gases that are
vented from one or both kilns. From the dryer, the sawdust is
recovered by means of a cyclone and then transported by screw
conveyor to the kilns. The exhaust gases from the cyclone pass

through aAbaghouse and are emitted to the atmosphere.
,?osHI ve pressvire
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Each-kiln has one stack, which is not equipped with
sampling ports. Emissions from the kilns are likely to be PM,

fluorides, and products of combustion.
Plant No. 3

The tunnel kilns include a drying section, a firing
section, and a cooling section. The kilns are about 120 m
(400 ft) long and are fired with sawdust. The drying section is

heated with waste heat from the cooling section.

The unfired bricks enter the kiln on railroad cars and are
fired for about 37 hours. The air temperature in the tunnel kiln
ranges from approximately 204°C (400°F) at the beginning of the

drying section to 1093°C (2000°F) in the firing section.

A gas-fired flash dryer currently is used to dry the
sawdust for plant No. 3. Pine Hall recently installed a
fluidized bed dryer for drying the sawdust. However, at the time
of the visit the fluidized bed dryer had not yet been put into
operation. Exhaust gases from the kilns will be used to heat the
fluidized bed dryer. The dried sawdust is recovered by means of

a cyclone and then transported by screw conveyor to the kilns.

Each kiln has one stack, which is not equipped with
sampling ports. Emissions from the kilns are likely to be PM,

fluorides, and products of combustion.
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V. Conclusions

With the exception of the tunnel kilns and sawdust dryers,
emissions from all sources at Pine Hall are fugitive in nature.
Most of these fugitive sources (crushing, screening, grinding,
forming, stacking, and materials handling and storage operations)
are enclosed. The primary crusher could be tested for PM
emissions, but traffic from front-end loaders into and out of the
crusher building could present problems. It would be difficult
to isolate emissions from the fugitive sources in the screening
and grinding building from one another. Becausge the building has
few openingé and a noticeable air flow from the bay doors to the
roof vents, testing the entire building is feasible, however,
Also, enclosing the crushing/grinding and screening operations in

one building appears to be typical of the industry.

Testing plant No. 4 kiln stacks would be relatively
straightforward. Although sampling ports would have to be
installed, the duct from the kiln stack to the sawdust dryer is
easily accessible and of adequate length for testing. By
sampling the kiln exhaust (before the sawdust dryer) and the
sawdust dryer exhaust, the dryer emissions could be calculated
from the difference in the two measurements. Kiln and sawdust
dryer emissions controlled by the baghouse could also be

modificatiens 1o the baﬁ)muse outlet would be reguired.

measured, althoughvﬁaghousegmdo not appear to be typical control
howe v2 3
devices in the brick industry. &
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Because-of the ongoing conversion from a flash sawdust
dryer to a fluidized bed sawdust dryer, it may not be practical

to test plant No. 3 kiln and dryer emissions.

Front-end loader traffic on unpaved roads appeared to be a
significant source of PM emissions. In addition, PM emissions

from storage piles are likely to be significant.
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Subject: Site Visit--Pine Hall Brick Company
Review and Update of Mineral Products Indugtry Sections

of Chapter 8, AP-42
EPA Contract 68-D0-0123; MRI Project 9711-30

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
emigsion testing at this site for the purpose of developing
emission factors for AP-42.

IT. Place and Date

Pine Hall Brick Company
Plant Nos. 3 and 4

Box 836 Lindsey Bridge Road
Madison, NC 27025

July 21, 1992

ITI. Attendees

Pine Hall Brick Company (Pine Hall)

John Dowdle, Vice President of Production

U. S. Environmental Protection Agency (EPA)

Ron Myers, EIB
John Brown, EMB
Roy Huntley, EMB

Midwest Research Ingtitute (MRI)

Brian Shrager
Richard Marinshaw




IV. Discussion

Mr. Myers explained the purpose of the visit, described the
ongoing revigions to AP-42, and outlined the test program being
conducted by the Emission Inventory Branch (EIB) to develop new
emission factors for inclusion in AP-42. Following this

discussion, Mr. Dowdle led the group on a tour of the facility.

The Pine Hall facility consists of a central crushing,
grinding, and screening operation and two separate brick forming
and firing plants (Plant No. 3 and Plant No. 4). Each plant has
two kilns. Plant No. 3 has a production capacity of
88,000 bricks per day, and plant No. 4 has a capacity of 120,000
bricks per day. The facility operates 8 hours per day, 5 days
per week. The raw material used to make the brick is classified
as a triassic shale and is mined onsite. The moisture content of

the raw material is approximately 11 percent.

The raw material is fed to a primary crusher by front-end #’ig,q-&@
tws shra g el &

loaders. The crusher is located in a small,building, thatfis open
ﬁ{}.p‘” ¥, /s 0/3'4 7‘0
on one side to allow access by the front-end loaders.n The) =2fnv zccess 1o

particulate matter (PM) that is emitted by the crusher itsel Zefecia/

front-end loader traffic, and by the transfer of material from
the front-end loaders to the crusher. From the crusher, the
material is transferred by conveyor to a storage area, which

consists of a covered building with open sides to allow access to
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N\ o ¢ front-end loaders. Because the conveyor discharge point is
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A f located approximately 10 meters (m) (30 feet [ft]) above the

v ground, it is likely that fugitive dust emissions are high &hen
material is first deposited in the storage pile (i.e., until the
storage pile ig built up to a height that approaches the conveyor

§ discharge height).

Front-end lcaders transfer the c¢rushed material from the
\ \J’ storage piles to hoppers. From the hoppers, the material is
N transferred by conveyor to a building that encloses the grinding
3'
\} and screening operations. In this building, the material is
@“ firgt screened for size. Oversize material is conveyed to a
\ ~ Py ernshen whiehis opEmn v FAe f./
hammermill, then returned to the vibrating screens. Undersize

material is transferred by conveyor to storage piles in an

adjacent building.

Bay doors on one end of the screening and grinding building

allow access by front-end loaders. The building is ventilated by
7{.\“ Wf‘ﬂf

o
means of &Sixe roof venes 3 fans¥ The roof vent%'create:an
locakts b iu-i/a,ffljp walls.

induced draft, which enters throu %é"%ﬁy doors and exits
through the roof vents; air movement into the bay doors was
noticeable at the time of the visit. Emissions from the
screening, grinding (hammermill), and materials transfer

, , . - Canrisss erveol Lro
operations consist of fugitive PM. V.s,//" I$5i0a 57 wert observed
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From the storage piles, the material is conveyed to the

forming areas (both plants have forming buildings), where the
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material is milled, extruded, and cut to size. Because water is
added to the material to increase the moisture content before
forming, PM emissions from the forming process are negligible.
After forming, the bricks are stacked by front-end loaders
into "cubes" on pallets. From the stacking area, the bricks are
transported to the tunnel kilns and are loaded onto railroad cars

by forklift.

Plant No. 4

The tunnel kilns include a drying section, firing section,
and a cooling section. The kilns are about 120 m (400 ft) long
and are fired with sawdust. The drying section is heated with

waste heat from the cooling section.

The unfired bricks enter the kiln on railroad cars and are
fired for about 37 hours. The air temperature in the tunnel kiln
ranges from approximately 204°C (400°F) at the beginning of the

drying section to 1093°C (2000°F) in the firing section.

Jrr‘:' ’&’f d::::b

The gawdust used for firing the kilns first is driedﬁin a
rotary dryer. The dryer is heated by exhaust gases that are
vented from one or both kilns. From the dryer, the sawdust is
recovered by means of a cyclone and then transported by screw
conveyor to the kilns. The exhaust gases from the cyclone pass

pa sitive Frarrvee
through aﬁbaghouse and are emitted to the atmosphere.

r,a;’
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Each kiln has one stack, which is not equipped with
sampling ports. Emissions from the kilns are likely to be PM,

fluorides, and products of combustion.

Plant No. 3

The tunnel kilns include a drying section, a firing
section, and a cooling section. The kilns are about 120 m
(400 ft) long and are fired with sawdust. The drying section is

heated with waste heat from the c¢ooling section.

The unfired bricks enter the kiln on railroad cars and are
fired for about 37 hours. The air temperature in the tunnel kiln
ranges from approximately 204°C (400°F) at the beginning of the

drying section to 1093°C (2000°F) in the firing section.

A gas-fired flash dryer currently is used to dry the
gawdust for plant No. 3. Pine Hall recently installed a
fluidized bed dryer for drying the sawdust. However, at the time
of the vigit the fluidized bed dryer had not yet been put into
operation. Exhaust gases from the kilns will be used to heat the
fluidized bed dryer. The dried sawdust is recovered by means of

a cyclone and then trangported by screw conveyor to the kilns.

Each kiln has one stack, which is not equipped with
sampling ports. Emissions from the kilns are likely to be PM,

fluorides, and products of combustion.




V. Conclusions

With the exception of the tunnel kilns and sawdust dryers,
emiggsions from all sources at Pine Hall are fugitive in nature.
Most of these fugitive sgources (crushing, screening, grinding,
forming, stacking, and materials handling and storage operations)
are enclosed. The primary crusher could be tested for PM
emissions, but traffic from front-end loaders into and out of the
crusher building could present problems. It would be difficult
to isolate emissions from the fugitive sources in the screening
and grinding building from one another. Because the building has
few openingé and a noticeable air flow from the bay doors to the
roof vents, testing the entire building is feasible, however.
Also, enclosing the crushing/grinding and screening operations in

one building appears to be typical of the industry.

Testing plant No. 4 kiln stacks would be relatively
straightforward. Although sampling ports would have to be
inatalled, the duct from the kiln stack to the sawdust dryer is
easily accessible and of adequate length for testing. By
sampling the kiln exhaust (before the sawdust dryer) and the
sawdust dryer exhaust, the dryer emissionsg could be calculated
from the difference in the two measurements. Kiln and sawdust
dryer emissions controlled by the baghouse c%]?dwwﬁe,eﬁ”‘cﬂf

w0l Bezd may fo M b 25 bonse ow 77

measured, althoughngaghouse§ do not appear to be typical control
braeper a.
/

devices in the brick industry.
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Because of the ongoing conversion from a flash sawdust
dryer to a fluidized bed sawdust dryer, it may not be practical

to test plant No. 3 kiln and dryer emissions.

Front-end loader traffic on unpaved roads appeared to be a
significant source of PM emigsions. In addition, PM emissions

from storage piles are likely to be gignificant.
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MIDWEST RESEARCH INSTITUTE
ENVIRONMENTAL ENGINEERING DEPARTMENT
SUITE 350

401 HARRISON OAKS BLVD.

CARY, NC 27513

Telephone: (919) 677-0248

Facsimile: (918) 677-00865
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FEB-24-1993 ©9:28 FROM EIB 919-541-8584 TO MRI CARY NC P.B1i-@9

Off|cc of Air Quality Planning & Siandards ITNVENTORY
U.fi. Bovirmnenental Protective Agency ’
Regparch Yriangle Park, NC 27711 BRANCH

To: |
A T

b
% From: i
4

m/m /"173,%_. B -_6"f/j'55"/7

-Reference:

. Message: e S S
? /%’/\4, &3 i“ZL Betrzan oo fer féfw/@('
Frow 17 %Lmz? ﬁfz// /5{"“0/ [es 7~

This fax was beat fron; 919/541-0634. If yoo ¢id Do ecive all
the pegex, ar ff there is axoblem with the cansmissijjo. plesse
ctact the following pexito:
Name, /

J

AR
Phone No?




[FEB-24-1993 @9:28 FROM EIB 919-541-0684 _ TO MRI CARY NC  P.B2-89

EMIABIONS DATA SUMMARY - PINE HALL BRICK -~ OCT. 26 - NOV. 7, 1992
PLANT NO. 4

PROCESS SAMPLES
Grinding-sSeéreening Soil (12 samples):
Range; ¥ > 20 mesh — 23.2 to 42.7
Range; % < 20 > 200 mesh — 51.4 to 71.2
Range; % < 200G mesh - 3.4 to 5.9
Overall average; ¥ > 20 mesh - 31.2
overall average; % < 20 > 200 mesh - 62.9
Overall average; < 200 mesh -~ 4.5 -
_Range; 3 moisture - 13.0 to 14.2
Overall average; % moisture - 13.4

Dried sawaAust (24 zamples):
Range; % > 20 mesh - 59.7 to 81.5
Range; % < 20 > 200 mesh - 18.3 to 40.1
Range; % < 20( mesh - .0034 to .028
Overall average; > 20 mesh - 72.9
OQverall average; < 20 > 200 mesh - 27,2
Overall average; < 200 mesh ~ 0.012
Range; % moisfjure -~ 1.8 to 4.4
Overall averaqe; % moisture - 2.7

NING S2 205 4on [ n

PMm Method 201 (6 ﬁamples)
Range; 1b/hr - 0.1623 to 0.4561 ug/M3 - 1.7 E3 to 4.2E3
Overall average; lb/hr - 0.2404 ug/M3 -~ 2.3E3

Total Filterable Pyrticulate (6 samples)
Range; lb/hr -~ 1.68% to 3.905 ug/M3 - 16.9E3 to 36.3E3
Overall average; lb/hr - 2.566 ug/M3 - 25.1E3

Ambient Background PM,, (2 samples):
Range; ug/M3 - 53.6 to 64.4
Overall average: ug/M3 - 59.0

Ambient Background TSP (2 samples):
Range; ug/M3 - 8l1.4 to 126.7
Overall averajge; ug/M3 - 104.1

PRIMARY CRUSHER SAMPLES

Ambient Inside PM,, (3 samples):
Range; ug/M3 + 354.2 to 609.9
Overall averaie; ug/M3 - 584.6

Ambient Ingide TSP (3 samples):
Range; ug/™M3 - 1115.3 to 1598.5
Overall averayge; ug/M3 - 1356.9

Inlet Air Flow (4 spamples):
Range; cfm - ~2.99 to 13.04
Overall averaje; cfm - 7.04
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iplet and dual 4ryer cyclone outlets)

Toetal Fluorides Method 13B (3 samples):
Range; lb/hr - 0.257 to 0.802
overall average; 1lbf/hr - 0.576

Hydrogen Fluoride Nethod 26 (3 samples):
Range; lb/hr - 3.59 to 11.04
Overall averaqge; 1lb/hr - 7.97

Particulate Method 5 (3 samples): -
Range: lb/hr - 4.82 to 5.64
Overall average; lb/hr - 5.10

PM,, Method 201A-Includes condensible particulate (3 samples):
Range; lb/hr = 7.97 to 8.68
Ooverall averaqe; lb/hr - 8.41

condensible Particulate Method 202 (3 samples):
Range: lbfhr « 4.22 to 5.14
Overall average; lb/hr - 4.80

Particle Size Andeyson Impactor (3 samples):
overall averade;

Aerodynanmic Dﬂameter - microns $ < Diameter
Stage 1 17.2 85.7

2 16.2 80.4

3 10.1 72.8

4 6.8 68.0

5 3.8 62.9

6 1.7 58.9

7 1.0 57.9

8 0.53 50.6

Trace Metals Multiple Metals Train (3 samples):
(< below detegtion limit)

Metal Range; lb/hr Average: lb/hr
antimony <L.2E-4 to 2.0E-4 <1l.5E-4
Arsenic 7.5E-4 to 9.5E-4 8.7E-4
Beryllium n.1E~6 to 1.8E-5 1.2E-5
Cadmium L.6F-4 to 4.8E-4 2.9E-4
Chromiun P.2E-4 to 1.2E-3 8.9E-4
Lead 2.9E-3 to 8.0E-3 S.5E-3
Manganese 1.7E-2 tao 6.2E-1 2.1E-1
Mercury 5.0E~-5 to 2.5E-4 1.7E-4
Nickel 3.6E-4 to 7.8E-4 5.8BE-4
Phosphorus 1.9E-2 to 3.1EFE=-2 2.4E-2
Selenium 3.7E-4 to 2.0E-4 9.5E-4

CO Emissions Method 10 (CEM):
Range; lb/hr =~ 43.74 to 62.26
Overall average; lb/hr - 54.12
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NO, Emissions Method 7E (CEM):

Range; 1lb/hr - 5.55 to 9.04
Overall average; lb/hr - 7.29

Total Hydrocarbons Method 25A (CEM):

Range; 1lbfhr +~ 0.72 to 0.81
Overall average; 1lb/hr - 0.78

Methane & Ethane Inptegrated Bay (GC analysis):

VOST

All samples below the GC detection limit of 152 ppmdv for
methane and 4% ppmdv for ethane.

Emissions Metlhod 0030 (18 samples):
Targeted VOST found; (< below detection limit)

Compound Average lb/hs
Chloromethane 1.14E-2
Bromomethane 8.60E~4
Methylene chlpride 1.25E-4
Trichlorofluojomethane 9.64E~5
Iodomethane 3.39E-3
Benzene 8.60E~3
Acetone 6.55E-3
Carbon disulfde 2.71E-4
Acrylonitrile <3.63E-4
2-Butanone <1.11E-4
Toluene 1.75E-3
Ethylbenzene 1.42E-4
O—-Aylene 9.64E~5
M/P-Xylene 4.81E-4

Semi-VOST Emissionp Method 0010 (3 samples):

Targeted Semi~VOST found; (< below detection limit}

Compound Average lb/hr
Phenol <1.20E-3
Naphthalene <5.70E-3
Dimethlyphthalate <1.70E-4
Dibenzofuran <2.51E-4
pi-n-butylphthalate <1.01E-4

bis (2~ethylhejiyl)phthalate 4.77E-4
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gutlet A:

Total Fluorides MEthod 13B (3 sanples):

Range; lbs/hr - 1.34 to 2.36
overall average; lb/hr - 1.74

Hydrogen Fluoride Method 26 (3 samples}):

Range; 1lbj/hr « 0.329 to 3.094
Overall average; lb/hr - 1.54

Particulate Method 5 (3 samples):
Range; lb/hr - 2.19 to 3.07
Overall average; lb/hr - 2.49

MRI CARY NC

P.85-69

PM,, Method 201A-Includes condensible particulate (3 samples):

Range; lb/hr - 2.05 to 4.12
overall average; lb/hr - 2.80

Condensible Particuylate Method 202 (3 samples):

Range; lb/hr -~ 0.26 to 1.48

- N TN
Overall average: lb/hr - $.58

Particle Size Andeyson Impactor (4 samples):

Overall average;
Aerodynamic Diameter - microns

Stage 1 16.9
2 15.9
3 10.0
4 6.7
5 3.8
6 1.8
7 1.1
8 0.63

% < Diameter

99.7
99.6
99.6
99.5
95.7
89.7
64.0
31.2

Trace Metals Multiple Metals Train (3 samples):

(< below detpction limit)

Metal Range; lb/hr

Antimony <P.7E-5 to- 2.8E-5
Araenic 2_-.0E~4 to 2.6E-4
Berryllium 1.4E-6 to 8.8E-6
Cadnium 5.8E~5 to 1.5E-4
Chromium L.5E~4 to 6.8E-4
Lead 1.1E~4 to 2.4E-3
Manganese 2.6E~3 to 6.4E~3
Marcury 5.1E~S5 to 1.3E-4
Nickel 1.2E~4 to 4.5E-4
Phosphorus <g.7E-3 to 7.0E-3
Salanium d.3E~4 to 4.6E-4

CO Emissions Methad 10 (CEM):
Ranga; lb/hr - 19.09 to 28.91
overall average; lb/hr - 25.57

Averagej lb/hr
<2.7E-%
2.3E-4
4.2E-6
9.7E~5
3.7E-4
1.2E-3
4.3E-3
S.4E-5
3.0E-4
<6,2E-3
4 .5E~§
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NO, Emissions Method 7E (CEM):
Range; 1lbfhr -« 1.85 to 3.00

Overall average; lb/hr - 2.73

Total Hydrocarbons Method 2ZbA (CEM):

Range; lb/hr -~ €.29 to 2.26

Overall average; lb/hr -~ 1.51

Methane & Ethane Integrated Bag {GC analysis):

VGsT

All samples below the GC detection limit of 152 ppndv for

methane and 4§ ppmdv for ethane.

Emissions Metljod 0030 (18 samples):
Targeted VOST found; (< below detection 1iimit)

Compound Average lb/hr
Chloromethane 1.04E-2
Bromomethane 3.78E-4
Methylene chloride 8.19E-4
Tricholorflucirsnsthiane <1.353E-4
Iodomethane 1.81E-3
Benzene 4.08E-3
Acetone 7.67E-3
Carbon disulfide 1.31E-4
Acrylonitrile <1.46E-4
2-Butanone <2.16E=-3
Toluene 3.91E~3
Ethylbenzene 8.63E-5
O=-Xylene 6.64E-5
M/P-Xylene 2.96E-4

Semi=-VOST Emissions Method 0010 (3 samples):

Targeted Semi~VOST found;

(< below detection limit)

Compound Averaqe lb/hr
Phenol <9_.74E-4
Naphthalene <1.92E-8
Dimethylphthalate <1.92E-8
Dibenzofuran <1.92E-8
Di-n-butylphthalate <l.64E-4
bis(2-ethyulhpxyl)phthalate <2.21E~4
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Outlet B:

Total Fluorides Mefhod 13B (no samples):
Range; lb/hr -
Overall average; ib/hr -

Hydrogen Fluoride Jlethod 26 (3 sauples):
Range; lb/hr - 0.014 to 2.384
Overall averajye; lb/hr - 1.53

Particulate Method S (3 samples):
| Range; lb/hr ~ 19.39 to 20.98
1 Overall averajje; ib/hr - 20.10

MRI CARY NC  P.@7-@9

| PM,, Method 201A-In¢ludes condensible particulate (3 samples):

Range; lb/br =~ 1.92 to 3.04
Overall averapge; lb/hr - 2.54

Condensible Particulate Method 202 (3 samples):

Range; 1lb/hr ~ 0.19 to 0.51
Overall average; lbfhr - 0.36

Particle Size Andeyson Impactor (3 samples):

Overall average;
Aerodynamic Diameter ~ microns

Stage 1 17.1
2 l16.1
3 10.1
4 6.8
5 3.8
6 1.8
7 1.1
8 0.65

% < Diameter

86.7
79.0
72.7
70.1
69.3
68.8
68.3
54.7

Trace Metals Multiple Metals Train (3 samples):

(< below detection limit)

Metal Range; 1b/hr
Antimony <7.1E-5 to 3.1E-5
- . Arsenic - 9.8E-5 to 1.8E-4
Barryllium <1.S5E-6 to 2.3E-6
Cadmiurm 2.6E-4 to 2.8E~-4
Chromium 2.4E-4 to 6.8E~-4
Lead 3.9E-5% to 2.1E-13
Manganese 3.4E-3 to 3.8E~3
Mercury 4.0E-5 to 1.6E-4
Nickel 2.0E-4 to 3.7E-~4
Phosphorus <7.1E-3 to 9.1E-3
Seleniun 1.7E-4 to 4.7E-4

€O Emissions Methad 10 (CEM):
Range; lb/hr - 22.84 to 29.59
Overall avergge; lb/hr -~ 236.33

Average; lb/hr
<5.8E-5
1.3E~-4
<1 .8E-6
2.7E-4
4.4E-4
g.8F-4
3.6E-3
8.7E-5
2.8E-4
<7.8E-3
3.4E-4
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NO, Emissions Method 7E (CEM):
Range; lb/hr « 2.35 to 3.01
Overall average; lbfhr - 2.67

FROM EIB 919-541- 2684

TO

Total Hydrocarbons Methed 25A (CEM):

Methane & Ethane lltegrated Bag (GC analysis):

VOST

Semi-VOST Emissioni Method 0010 (3samples):
Targeted Semi-VOST found;
Compound

Range; lb/hr

« 0.79 to 1.24
Overall average; lb/hr - 1.00

MRI CARY NC

P.B8-69

All samples below the GC detection limit of 152 ppmdv for
methane and 4{ ppmdv for ethane.

Emmissions Mefhod 0030 (18 samples):
Targeted VOST found;

Conpound
Chloromethane
Bromomethane
Methylene chlgride

Trichlorof luoyomethane
Todomethana

Benzene
Acetone

Carbon disulfide
Acrylonitrile
2—-Butanone

Toluene

Ethylbenzene

O0-Xylene

M/P-Xylene

Phenol

Naphthalene
Dimethylphthalate
Dibenzofuran

Di-n-butylphtitalate

bis(2-ethylheyyl)phthalate

1.22E-2
<4.26E-4
2.07E-4
<8.35E-5
2.28E-3
§.23E-3
9.64E-3
1.75E=-4
<2.12E-4
<1.88E-3
3.30E-3
8.27E~5
1.80E-4

7.58E=-4
<1l.95E-8
<]l.95E=8
<1.95E-8
9.98E~5
2.10E-3

(< below detection limit)
Average 1lb/hr

(< below detection limit)
Average lb/hr
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EBBEIQELBIE_ENQEHQLlﬂ%j&Q!I_EQEEEAEIEQ
Ambient PM,, (15 sajjples):

Eazst boundary;
Range; ug/M3 -~ 9.6 to 45.1
Overall averaye; ug/M3 -~ 26.0

West boundary;
Range; ug/M3 - 9.1 to 51.3
Overall average; ug/M3 - 30.9

Ambient TSP (17 sapples): -
Fast boundary;

Range; ug/M3 -~ 13.6 to 140.4

Overall averaye; ug/M3 - 61.5

West boundary;

Range; ug/M3 - 7.8 to 85.6
Overall averagye; ug/M3 -~ 45.6

10T P RS
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L MIDWEST RESEARCH INSTITUTE
# Suite 350
401 Harrison Oaks Boulevard

Cary, North Carolina 27513-2412
Telephone (919) 677-0249
FAX (919) 677-0065

Date: March 2, 19931

Subject: Draft Test Report for Pine Hall Brick
Review and Update Remaining Sections of Chapter 8
(Mineral Products Industry) of AP-42
EPA Contract 68-D2-0159, Work Assignment 012

MRI Project 3612
From: Richard Marinshaw W c:é
To: Ron Myers

EPA/EIB/EFMS (MD-14)

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

We have reviewed the draft test report prepared by ETS, Inc.
for the emission test conducted at the Pine Hall Brick (Pine
Hall) plant in Madison, North Carolina. The following paragraphs
summarize our comments on the report.

1.1 Summary of Test Program, page 1, second paragraph.

The primary reasons for selecting Pine Hall were (1) the
facility was identified by the North Carolina Brick Association
as being representative of sawdust-fired brick manufacturing
plants, and (2) the grinding, sawdust drying, and brick firing
(kiln) operations were configured in such a way that facilitated
emission testing.

1.2 Key Personnel, page 2.
Brian Shrager’s name is misspelled.
2.0 PROCESS DESCRIPTION AND SAMPLING LOCATIONS, page 2.

Emissions from storage operations were not covered by the
test.

3.3.2.3 alytical Changes a oblems, page 6.

The statement in paragraph 2 of this section--that several
of the values for the semivolatile samples had to be estimated--
seems to pertain also to the VOST samples, based on the data
presented in Appendix B.6.1. In addition, the method used and
the basis for making these estimations should be explained more
clearly. Finally, the summary tables, such as Table 3.4.2-16,




wi

should be footnoted accordingly. In doing so, it may be
appropriate to differentiate between pollutant emission rates for
which a few of the sample catches were estimated, such as acetone
for sawdust dryer inlet Run 1, and emission rates for which all
sample catches were estimated, such as benzene for sawdust inlet
Run 1, or ethylbenzene for sawdust inlet Run 2.

In a related matter, it appears that for the VOST data if
any of the six sample catches were below detection limit for a
specific test run, the emission rate in the summary tables, such
as Table 3.4.2-16, is reported as below detection limit.
However, in some cases, such as for o-xylene for sawdust dryer
inlet Run 1, only one of the sample catches was below detection
limit. In such cases, it may be appropriate to assume a value,
such as one-half the detection 1limit, for that single catch and
present the resulting emission rate, footnoted accordingly.

3.4.1.3 Process Sampling, page 8.

Process samples were collected from the conveyor at the exit
of the grinding building, not from the floor of the grinding
room.

3.4.2.7 THC Emissions, page 9.
The total hydrocarbon emission data are reported (in this

paragraph and throughout the report) as carbon. ‘Should these
emission concentrations and rates be reported as methane?

4.1.1 Ambient Particulate Matter (PM and PM, - Hi-Vol

The anemometer recordings for the crusher building should be
provided somewhere in the report. Also, the crusher emission
rate based on the anemometer readings should be provided.

Tables 3.4.2-) to 3.4.2-3

The particulate data should be labeled as "filterable
particulate."

Tables 3.4.2-4 to 3.4.2-6

Since the new format for presenting PM data in AP-42
separates the condensible organic and condensible inorganic PM,
should the organic and inorganic fractions of the condensible
data be presented here (and elsewhere in the report)?

cc: John Brown, EMB (MD-19)




PINE HALL BRICK

SUMMARY OF METHOD 13 TOTAL FLUORIDES TESTS

CONCENTRATION
RUN mg/SCF lbs/hr
- Vonye e o e e e — [
1F1 0.0680 0.290 >oWSRL S na N STIIN
2F1 0.0650 0.160
3F1 0.0770 0.190
1E 0.0153 0.072
2E 0.0290 0.140
3E 0.0490 0.270

note: F-sawdust dryer outlet
E-sawdust dryer inlet

Analytical sample information

Sample L total mg mg/L

______ _ o2 _2 ‘E

1F1 .884 7.4 8.4 ¥

2F1 .657 5.3 8.0

3F1 .981 3.4 3.5 oy ‘
3AF1 .329 3.3 10.1 Licesss 2.7 Z -
1E 1.043 1.9 1.8 - . S

2E .782 2.7 3.4 R L

2AE .546 1.7 3.1 ( ., 5 e e
3E .954 3.6 3.8 na A U et ISk
3AE .306 21.4 70.0




PINE HALL BRICK M-201 TEST SUMMARY

PM10 TOTAL PARTICULATE
RUN NO. DATE MG/DNCM GR/DCF % TOTAL  MG/DNCM  GR/DCF

1 D1 10/27/92 2.1 .00094 7.8 26.7 .01166
1l D2 " 4.2 .00185 11.6 36.3 .01584
2 Dl 10/28/92 1.8 .00077 10.1 17.8 .00777
2 D2 " 2.2 . 00097 13.0 l16.9 .00736
3 D1 " 1.7 .00072 5.9 28.6 .01284
3 D2 " 2.0 .00088 8.9 24.4 .01064
OVERALL AVERAGES

2.33 -00102 9.55 25.1 .01102
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START
DATE TIME

10/27/92 7:28
10/28/92 7:36
10/29/92 7:42
11702792 8:32
11/03/92 7:38
11/04/92 7:00
11/706/92 7:15
11/06/92 16:15

START
DATE TIME

10/27/92 7:28
10/28/92 7:26
10/29/92 7:34
11/02/92 8:30
11/03/92 7:30
11704792 7: 5

11/06/92 7:15 -

11/06/92 16:16

2-01,92 11:17

" DURATION FILTER INITIAL WT FINAL WT

HH: MM
8:19
8:34
7:59
8:56
9:14
8:20
8:48

16:48

DURATION
HH: MM

8:20
8:41
8:04
5:02
8:58
8:1%
8:30
16:16

FAX 7032650131

ETS INC.

PINE HALL WEST END TSP

NUMBER
23391
23187
23175
23621
23617
23180
23644
23632

" PINE HALL WEST END PM10
INITIAL WT FINAL WT
GMS

FILTER
NUMBER

23392
23188
23183
23622
23174
23181
23645
23631

GMS
4.3724
4.4354
4.3568
4.4331
4.4333
4.4339
4.2133
4.3849

GMS
4.3532
4.4500
4.4186
4.4588
4.4226
4.4422
4.2329
4.3711

GMS
.3895
.4700
.4053
.4545
4627
.4576
2214
.3946

o B B s B B

4.3759
4.4770
4.4465
4.4705
4.4392
4.4586
4.2403
4.3812

=== EML/EPA

NET WT
GMS

0.0171

0.0346

0.0485
0.0214
0.0294
0.0237

FLOW
CFM

36.48
42.05
41.81
41.53
40.84
43.18

0.0081 ™41.30

0.0097

NET WT
GMS

.0227
L0270
.0281
.0117
.0166
.0164
.0074
.0101

o O O O O O O O

43.83

FLOW

CFM
40.00
40.00
40.00
40.00
40.00
40.00
40.00
40.00

CONCEN.
UG/M3

33.
56.
85.
34.
45,
38.
13,

bt
-

W —~ W v O o O M~

b

CONCEN.
UG/M3 -

40.
45,
51.
19.
27.
29.

W W W - W

002




o s o e b s g ant bt

] e T PR P P

11:18

START

DATE
10/27/92
10/28/92
10/29/92
11/02/92
11/03/92
11/04/92
11/05/92
11/06/92
11/06/92

TIME
7:44
6:42
7:10
8:00
8:10
6:45
7:08
7:00
16:43

START

DATE
10/27/92
10/28/92
10/29/92
11/02/92
11/03/92
11/04/92
11/05/92
11/06/92
11/06/92

TIME
7:44
6:38
7:05
8:05
g:08
6:45
7:05
7:05
16:48

FAX 7032650131

DURATION FILTER
HH:

MM NUMBER
8:30 23393
9:12 23191
8:21 23186
9:50 23624
8:00 23620
8:55 23182
8:15 23176
9:25 23629

16:32 23633

PINE HALL EAST END PMIO

DURATION FILTER

HH:MM  NUMBER
8:3¢ 23389 4.
VOIDED - FLOW RATE
8:16 23184 4
9:38 23625
VOIDED - FLOW RATE
9:01 23626
B:14 23177
9:17 23630
16:26 23634

PINE HALL EAST END TSP
INITIAL WT FINAL WT

4.

GMS
3872

4.4834

F R S T

INITIAL WT FINAL WT

4.

4.

4
4.
4

.3918
.4721
.4504
.3921
.4308
. 4989

L3944

ETS [INC.

GMS
4.3646
4.5345
4.4357
4.4308
4 4855
4.4185
4.4394
4.5926

§.4216

GMS GMS
3629 4.3745
INCONSISTENT
.4538 4.4791
4781 4.4844
INCONSISTENT
4929 4.5050
4550 4.4646
4768 4.5039
4072 4.4212

>y EML/EPA

[=t]
o)
(o} ]
-~
[ o]

NET WT
GMS

0.0116

0.0253
0.0063

0.0121
0.0096
0.0271
0.0140

FLOW
CFM

37.
.46
40.
43.
.27
.60
.28
.73

41

58

52
42

-
f

-
. 10

FLOW
CFM

40.

40.
40.

40.
40.00 .

00

00
00

00

40.00
40.00

CONCEN.
UG/M3

13.
78.
76.
25.
64.
41.
15.
140.

.9 M oW o o P+ B« )

n>
r
~a

¥
N
o

CONCEN.
UG/M3

19.9

45.1
906

19.8
17.2
43.¢
12.%
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PINE HALL CRUSHER TSP

ore™ e WA SR R T L i
11/02/92 7:00 VOIDED - FILTER NOT CENTERED IN SAMPLER ‘
11/03/92 6:55 8:16 23618 4.4654 5.3970 0.9316 41.52 1598.5
11/04/92 6:40 ° 8:16 23179 4.3957 5.0626 0.6669 42.60 1115.3

PINE HALL CRUSHER PM10

e ™ e U RER I TN T T

11/02/92 7:00 8:27 23627 4.4861 ~  4.6894  0.2033 =40.00 354.2 ]
11703792 6:50 8:14 23619 4.4670 4.7787 0.3127 40.00 559.2 3-3“f
11/04/92 6:45  8:21 23178  4.4408 4.7867 0.3459 40.00  609.9 55
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i 10/27/92 7:00 8:17 2339% -4.3663 4.4083 0.0430 37.55 81.4
' 10/28/92 7:08 9:38 23190 4.4571 4.5406 0.0835 40.30 126.7

PINE HALL GRINDING BUILDING PM19

START DURATION FILTER INITIAL WT FINAL WT NET WT FLOW  CONCEN.
DATE  TIME HH:MM NUMBER  GMS GMS GMS  CFM  UG/M3 -
~ ~f
10/27/92 7:00  8:19 23390  4.3464 4.3828 0.0364 40.00 64.4 (777
10/28/92 7:00  9:37 23189  4.4153  4.4503  0.0350-40.00 53.6 -
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the Outlet B meterbox. These changes are not expected to affect
the results.

3.4 Presentation of Results

3.4.1 Crushing, Grinding and Storage Operation Sampling

3.4.1.1 Ambient Sampling: Ambient particulate sampling was
conducted in order to determine background particulate
concentrations at the plant boundaries and at the air intake to
the grinding building. To determine particulate emission rates
from the grinding building, the ambient particulate
concentrations at the air intake vents are important. Ambient PM
and PM,, measurements were made at the grinding building air
intake location coinciding with EMB exhaust duct testing for
particulates. Table 3.4.1-1 shows the average concentration for
the ambient PM and PM,, at the specified locations. The field
and laboratory data for the ambient monitoring is contained in
Appendix B.12.

The following observaticons are made:

1) The ambient particulate concentrations at the grinding
building are approximately two times greater than the ambient
concentrations at the plant boundaries.

2) The ambient PM,, at the grinding building was
approximately 57% of the total PM concentration.

3) The fenceline particulate concentrations varied
considerably from day to day. There was reasonable correlation
between the "upwind" and "downwind" stations. The average
“d7w?wind" PM was 61.5 ug/m’. The average "upwind" PM was 45.6
ug/m’.

The average “"downwind" PM,, was 26.0 ug/m’. The average "upwind"
PM,, concentration was slightly higher at 30.9 ug/m’.

Ambient particulate monitoring was also performed at the
crusher building in order to determine emissions of PM and PM,,
resulting from the crushing operation. The monitors were
suspended from the roof joist of the crusher building and
operated during the day during the normal hours while the crusher
was operating. The average PM concentration was determined to be
1357 ug/m’ and the average PM,, concentration was 585 ug/m’.

These are averages of two consecutive days of sampling.

3.4.1.2 (NOTE: The results of the EMB sampling at the

)
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grinding building should be incorporated here).

3.4.1.3 Process Sampling: Process samples of soil from the
grinding room floor were collected for sieve and moisture
analyses. The data for the sieve and moisture analyses is
contained in Appendix B.ll. The sjieve analysis was consistent
for three of four samples collected. The fourth sample showed a
greater amount of larger (> 20 mesh) particles. The average of
the three consistent samples was 27.5% compared to 42.5% for the
apparent outlier. The mid-range (< 20 > 200 mesh) average for
the three consistent samples was 66.5% compared to 52.0% for the
apparent outlier. All four soil samples had comparable
composition of fine particles (< 200 mesh). The average of the
four samples was 4.5%. Moisture analyses for the four soil
samples ranged from 13.0% to 14.2%.

3.4.2 Sawdust Drier Sampling: The sawdust drier was
sampled at the inlet and two outlets simultaneously. The inlet
of the sawdust drier is the outlet cf the kiln. The sawdust
drier outlet splits to feed two identical cyclones. The outlet
of each cyclone was tested. The test log for all sawdust drier
testing is contained in appendix A.0.

3.4.2.1 PM, PM,, CPM Emissions and Particle Sizing:
Method 5 particulate testing was combined with the multiple

metals sampling. The total particulate emissions for the inlet
averaged 0.0557 grains per dry standard cubic foot corrected to
7% 0, (gr/dscf @ 7% 0,). The total particulate emissions for the
cyclone outlets averaged 0.0636 gr/dscf @ 7% 0, for outlet A and
0.5630 gr/dscf & 7% 0, for outlet B. The high particulate
concentrations for outlet B are consistent over 3 runs performed
over two days. A comparison of the metals analyzed from the same
runs do not show correspondingly high values for the cyclone
cutlet B. Tables 3.4.2-1, 3.4.2-2 and 3.4.2-3 contain summaries
of the detailed data contained in Appendix B.1.

PM,, was sampled simultaneously at the sawdust drier inlet
and outlets using Method 201A. Method 202 was used to measure
the condensible particulate matter (CPM). These runs were
performed together over two sampling days. The PM,, emissions
for the inlet averaged 0.0928 gr/dscf @ 7% 0,. The PM,, emissions
for the cyclone outlets averaged 0.0722 gr/dscf € 7% O, for
outlet A and 0.0596 gr/dscf € 7% O, for outlet B. The CPM for
the inlet averaged 57%. The CPM for the cyclone outlets averaged
16.7% for outlet A and 14.0% for outlet B. Tables 3.4.2-4,
3.4.2-5 and 3.4.2-6 contain summaries of the detailed data
Contained in Appendix B.2.
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Particle size distribution was determined on samples
collected simultaneously on the dryer inlet and two outlets using
Anderson impactors. The data for each run is shown in Figures
3.4.2-1, 3.4.2-2 and 3.4.2-3 and detailed data is contained in
Appendix B.10.

3.4.2.2 <Trace Metals Emissions: Trace metal sampling was
performed together with total particulate sampling. Tables
3.4.2-1, 3.4.2-2 and 3.4.2-3 contain summaries of the detailed
data contained in Appendix B.i. The trace metal emissions were
in agreement within a factor of 2 of the mean from run to run
except for a high manganese on the inlet run 3 (IN-MM/TSP-R3).
This result was voided due to suspected backhalf contamination by
permanganate. Samples were analyzed for antimony, arsenic,
beryllium, cadmium, chromium, lead, manganese, mercury, nickel,
phosphorous and selenium. Detectable quantities of all of the
metals were present in one or more of the sample runs.

3.4.2.3 (NOTE: Total fluorides results should be
incorporated here).

3.4.2.4 Hydrogen Fluoride Emissions: The hydrogen fluoride
emissions were inconsistent and highly variable. The inlet
concentrations ranged from 118 to 281 ppmdv € 7% O,. The outlet
A concentrations ranged from 27 to 194 ppmdv @ 7% 0,. The outlet
B concentrations ranged from 1.0 to 159 ppmdv € 7% O,. Tables
3.4.2-7, 3.4.2-8 and 3.4.2-9 contain summaries of the detailed
data contained in Appendix B.S.

3.4.2.5 CO Emissions: Carbon monoxide emissions were :
monitored instrumentally (Method 10) throughout the sawdust drier
test program. The averages for CO are contained in the summary
tables for each wet method test series. The CQO concentration at
the inlet averaged 450 ppmdv. The CO concentration at the outlet
averaged 342 ppmdv for outlet A and 345 ppmdv for outlet B.
Detailed data for CEM testing is contained in Appendix C.0.

3.4.2.6 NOx Emissions: Nitrogen oxide emissions were
monitored instrumentally (Method 7E) throughout the sawdust drier
test program. The averages for NOx are contained in the summary
tables for each wet method test series. The NOx concentration at
the inlet averaged 34.4 ppmdv. The NOx concentration at the
outlet averaged 22.7 ppmdv for outlet A and 22.0 ppmdv for outlet
B. Detailed data for CEM testing is contained in Appendix C.0.

3.4.2.7 THC Emissions: Total hydrocarbon emissions were
monitored instrumentally (Method 25A) during the VOST and semi-
VOST sampling. THC emissions averaged 14.%0 ppmdv as carbon at
the inlet, 45.39 ppmdv as carbon at outlet A and 32.64 ppmdv as
carbon at outlet B. The results show a significant increase in

9
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THC emissions following the sawdust drier. Tables 3.4.2-10,
3.4.2-11 and 3.4.2-12 contain summaries of the detailed data
contained in Appendix C.0.

Methane and ethane samples were collected as integrated bag
samples during the VOST and semi-VQST sampling. These samples
were analyzed by gas chromatography in the laboratory. The _
samples were all below the detection limit of 40 ppmdv for ethane
and 152 ppmdv for methane for all inlet and outlet samples except
Run 2 on outlet A (OA-M1B8-R2) which gave a value of 9223 ppmdv
for methane. Tables 3.4.2-13, 3.4.2-14 and 3.4.2-15 contain
summaries of the detailed data contained in Appendix B.9.

3.4.2.8 VOC Emissions: VOST samples were analyzed for
chloromethane, bromomethane, methylene chloride, chloroform,
trichlorofluoromethane, icdomethane, carbon tetrachloride,
trichloroethene, benzene, tetrachloroethene, acetone, carbon
disulfide, acrylonitrile, 2-butanone, 1,1,1-~-trichloroethane,
vinyl acetate, 2-hexanone, toluene, ethylbenzene, styrene, o-
xylene, and m-/p-xylene using Method 0030. Detectable guantities
of chloromethane, bromomethane, methylene chloride,
trichlorofluoromethane, iodomethane, benzene, acetone, carbon
disulfide, acrylonitrile, 2-butanone, toluene, ethylbenzene, o-
xylene, and m-/p-xylene were found in one or more of the sample
runs. Tables 3.4.2-16, 3.4.2-17 and 3.4.2-18 contain summaries
of the detailed data contained in Appendix B.6.

3.4.2.9 SVOC Emissions: Semi-VOST samples were analyzed
for phenol, naphthalene, 2-methylphenol, dimethylphthalate,
dibenzofuran, di-n-butylphthalate and bis(2-ethylhexyl)phthalate
and were scanned for compounds on the list of 189 Hazardous Air
Pollutants (HAPs) using Method 0010. Detectable quantities of
phenol, naphthalene, dimethylphthalate, dibenzofuran, di-n-
butylphthalate, bis(2-ethylhexyl)phthalate were found in one or
more of the sample runs. Tables 3.4.2-19, 3.4.2-20 and 3.4.2-21
contain summaries of the detailed data contained in Appendix B.7.

3.4.2.10 Process Sampling: Process samples of sawdust were
collected for sieve and moisture analysis. Eight samples of
dried sawdust were taken on successive days. One sample
represented the wet feed sawdust. The data for the sieve and
moisture analyses is contained in Appendix B.1ll. The sieve
analysis was consistent for all nine samples collected. The
sawdust samples showed a greater amount (73.6%) of larger (> 20
mesh) particles. The mid-range (< 20 > 200 mesh) average for
all samples was 26.3%. Less than 0.1% of the composition of all
of the samples consisted of fine particles (< 200 mesh). The wet
sawdust had a moisture content of 47.2%. The average of the
eight dried sawdust samples was 2.7% moisture.

10




TABLE 3.4.2-1: SUMMARY OF PARTICULATE AND METALS EMISSIONS: SAWDUST DRVEL

RON I.D. IH-MM/TSP-R1 IN-MM/TSP-R2 IN-MM/TSP-R3 AVERAGE
DATE 11/04/92 11/05/92 11/05/92
TIME STARTED 19:40 09:28 13:25
TIME ENDED 22:41 11:53 15:50

SAMPLING PARAMETERS

Metered Voluma - dcf 74.087 83.040 76.204 717.7717
Corrected Volume - dscf 73.648 82.184 74.533 76.789
Total Teat Time - min 120 120 120 120
% Isokinetics 102.3 99.8 100.5 100.9

GAS PARAMETERS

Gas Temperature - oOF 496.9 494.6 495.0 495.5
Oxygen - % 15.5 16.1 16.1 15.%
Carbon Dioxide - % 4.9 4.8 4.6 4.8
Moisture - % 7.97 6.52 7.37 7.29

GAS FLOWRATE

Velocity - ft/sec 58.50 65.49 60.11 61.36
Actual Volume - acfm 55826 62490 57357 58558
Standard Vvolume - dscfm 28005 32033 28862 29634

PARTICULATE EMISSIONS

Concentration - gr/dacf 0.0201 0.0206 0.0196 0.0201
Conc. - gr/dscf @ 7% 02 0.0514 0.0595 0.0561 0.0557
Mass Rate - lb/hr 4.82 5.64 4.84 5.10
METALS EMISSIONS — lb/hr

w2 Antimony <7.558-05 <7.37B-0S 7.4BE-D5 <7.47E-05
Arsenic 5.17E-04 5.58E-04 4.90E-04 5.22E-04
Beryllium 3.02E-06 3.09E-06 7.17E-06 4.43E-06
Cadmium 4.33E-05 1.08E-04 1.93E-04 1.15E-04
Chromium 2.67E-04 3.25E-04 4.52E~-04 3.48E-04
Lead 2.03E-03 1.05E-03 3.05B-03 2.04E=03
Manganese 6.61E-03 6.79E-03 5.99E-01 2.04BE-01
Mercury 1.65E-04 9.02E-05 2.45E-04 1.678-04
Nickel 1.28E-04 2.49E-04 4.0BE-04 2.62E-04
Phosphorus 6.74E-03 1.09E-02 8.20E-03 8.62B-03
Selenium 6.89E-04 1.61E-04 1.94E-04 3.48B-04
CO_EMISSIONS
conc. - ppadv 453.23 401.98 369.35 408.1%
Mass Rate - lb/hr 55,36 56.16 46.50 52.67

NOx EMISSIONS
Conc. - ppmdv 34.12 39.39 34.02 35.84
Mass Rate - lb/hr (NO,) 6.85 9.04 7.03 7.64




TABLR 3.4.2-2: SUMMARY OF PARTICULATE AND METALS EMISSIONS: SAWDUST DRUNEZ “7u0 -

RUN I.D.
DATE

TIME STARTED
TIME ENDED

SAMPLING PARAMETERS

Metered Volume - dcf
Corrected Volume - decf
Total Test Time - min
% Isokinetics

GAS PARAMETERS

Gas Temperature - oF
Oxylgen - %

Carbon Dioxide - %
Moisture - %

GAS FLOWRATE
Velocity - ft/sec

Actual Volume - acfm
Standard Volume - dscfm

Concentration - gr/dscft
Conc. - gr/dacf @ 7% 02
Mass Rate - lb/hr

METALS EMISSIONS - 1b/hr

Antimony
Argenic
Beryllium
Cadmium
Chremium
Lead
Manganese
Mercury
Nickel
Phoaphorus
Selenium

CO _EMISSIONS
conc. - ppmdv
Mass Rate = lb/hr

NOx EMISSIONS
Conc. - ppmdv
Mase Rate - 1lb/hr (NO,)

OA-MM/TSP-R1 OA-MM/TSP-R2 QOA-MM/TSP-R3 AVERAGE

11/04/92
19:40
22:41

81.477
78.602
120
102.7

18¢c.9
17.2

12.22

44.78
24634
17170

0.0150
0.0564
2.21

<4.33B-05 <4
1.39E-04 1
8.67E-07 <8
3.44E-05 5
1~ 47E-04 2
9.20E-04 4
1.06E~03 1
1.34B-04 8
1.77B-04 1
<4.32E-03 1
1.71E-04 1

11/05/92
09:29
11:53

80.045
77.167
120
103.3

190.8
17.1
3.4

11.3

43.91
24157
16756

0.0153
0.0563
2.19

.28E=-05
-56E-04
. 62E-07
.98E-05
.40E-04
.07E-04
«4SE-03
«62E-05
-93E-04
.67E-03
.59E-04

360.91
26.38

26.86

3.22

11/05/92
13:25
15:50

83.415
80.166
120
104.1

194.2
17.2
3.3

11.85

46.11
25365
17273

0.0207
0.0780
3.07

<4.13E-0S
1.75E-04
3.14E-06
2.28E-05
5.27E-05
6.01E-0Q5
4.45E-03
6.10BE=-05
6.30E-05
<4.14E-03
1.58E-04

349.77
26.35

19.91
2.46

81.646
78.645
120
103.3

188.6
17.2
3.4

11.81

44.93
24719
17066

0.0170
0.0636
2.49

<4,25E-05
1.57E-04
<1.62E=-06
3.90E-05
1.46E-04
4.62E-04
2.33E-03
9.39E-05
1.44E-04
«<3.38E-03
1.63E-04

352.53
26.24

23.72
2.90
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TABRLE 3.4.2-3: SUMMARY OF PARTICULATE AND METALS EMISSIONS: SAWDUST 7

™y

DO

RUN I.D. OB-MM/TSP-R1 OB-MM/TSP-R2 OB-MM/TSP-R3 AVERAGE
DATE 11/04/92 11/05/92 11/05/92

TIME STARTED 19:40 09:28 13:25

TIME ENDED 22:41 11:53 15:50

SAMPL ING PARAMETERS

Metered Volume - dcf
Corrected Volume - decf
Total Teat Time - min

% Isckinetics

GAS PARAMETERS

Gas Temperature -~ oF
Oxygen - %

Carbon Dioxide - %
Moisture - %

GAS FLOWRATE

Velocity - ft/sec
Actual Volume - acfm
Standard Volume - dscfm

PARTICULATE EMISSIONS
Concentration ~ gr/dsct

Conc. - gr/dscf @ 7% 02
Maas Rate - lb/hr

METALS EMTISSTONS - 1b/hr

Antimony <4.
Arsenic S.
Beryllium 8.
Cadmium 9.
Chromium 7.
Lead 7.
Manganese 1.
Mercury 1.
Nickel 1.
Phosphorus 3.
Selenium S.

CO _EMISSIONS
Ccnc. - ppmdv
Mass Rate - 1lb/hr

NOx EMISSIONS
Conc. - ppudv
Mass Rate - lb/hr (as NO,)

75.403
75.053

102.0

180.6
17.3
3.3
11.77

42.73
23505
16507

0.1370
0.5247
19.39

19E-05
19E-05
73E-07
40E-0S
$1E-0S5
39E-04
48E-03
39E-04
21E-04
00E-03
70E-0S

345.7%

24.8%

19.85
2.38

72.906
72.342
120
101.1

181.5
17.3
3.3
10.56

40.99
22551
16044

0.1465
0.5625
20.14

<4.40E-05
1.32B-04
<8.80E-07
1.07E-04
2.54E-04
2.78E-04
1.98E-03
1.58E-0%
1.47E-04
<4.41E-03
1.75g-04

352.00
24.63

23.73
2.73

72.615
70.768
120
101.8

180.1
17.3
3.2
11.25

40.37
22208
15598

0.1554
0.6019
20.78

3.15E-05
9.BOEB-05
<8,.75E-07
9.45E-05
1.36E-04
1.37E-05
1.20E-03
3.62B-05
1.48E-04
<4.28B-03
1.30E-04

335.80
22.84

25.14
2.81

73.641
72.721
120
101.6

180.8
17.3
3.2
11.20

41.36
22754
ieo4s

0.1463
0.5630
20.10

<3.91E-05
1.07E-04
<8.76E-Q7
9.84E-05
1.56E-04
3.43E-04
1.55E-03
6.35E-05
1.39E-04
<3.89E-03
1.21E-04

344.52
24.12

22.91
2.63
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TAHLE 3.4.2-4: SUMMARY OF PM10 AND M202 RESULTS:

RON I.D.
DATE

TIME STARTED
TIME ENDED

SAMPL.ING PARAMETERS

Metered Volume - dcf
Corrected Volume - dscf
Total Test Time - min

% Isokinetics

D50

GAS PARAMETERS

Gas Temperature - oF
Oxygen - %

Carbon Dioxide ~ %
Moisture - %

GAS FLOWRATE

Velocity - ft/mec
Actual Volume - acfm
Standard Volume - dscfm
PM DISTRIBUTION

% Filterable
% Condensible

PARTICULATE EMISSIONS

Concentration - gr/dscft
Maas Rate -~ lb/hr

CO EMISSIONS

Conc. - ppadv
Mass Rate - lb/hr

NOox EMISSIONS

Conc. - ppmdv

Mass Rate - lb/hr (as NO,)

IN-M201A-R1 IN-M201A-R2 IN-M201A-R3

11/03/92
16:54
19:3¢

59.176
58.972
131.25
114.8
9.59

486.0
15.63
4.8
6.66

49.89
47604
24714

40.04
59.96

0.0405
8.57

405.75
43.74

31.32-

5.55

11/04/92
10:15
12:55

56.140
56.639
125.5
95.5
9.58

492.0
5.7
4.9
6.35

60.58
57812
29814

41.81
58.19

0.0340
8.68

478.80
62.26

3?.20.. .

7.95

11/04/92
14:12
16:49

58.603
$8.246
129.7S
98.8
9.63

503.2
15.4

6.05

§9.01
56312
28690

47.09
52.91

0.0324
7.97

485.13
60.71

35.73
7.34

SAWDUST DRYER INLET.

AVERAGE

57.973
57.952
128.83
103.0
9.60

493.7

15.6

4.9
6.3

56.49
53909
27739

42.98
§7.02

0.0356
8.41

456.56
55.57

34.75
6.94




TABLE 3.4.2-5: SUMMARY OF PM10 AND M202 RESULTS: SAWDUST DRYER OUTLET A.

RUN I.D. OA-M201A-R1 OBA-M201A-R2 OA-M201A-R3 AVERAGE
DATE 11/03/92 11/04/92 11/04/92
TIME STARTED 16:54 10:15 14:12
TIME ENDED 19:27 12:42 16:45

SAMPL.ING PARAMETERS

Metered Volume - dcf 52.652 46.381 56.995 52.009
Corrected Volume - dscf §2.724 47.097 55.901 51.907
Total Test Time - min 120.9 117 135.1 124.33
* Isokinetics 112.2 101.6 99.1 104.3
D50 ' 8.97 9.41 9.21 9.20

GAS PARAMETERS

Gas Temperature - oF 186.9 185.9 183.7 185.5
Oxygen - % 17.55 17.0 17.3 17.3
Carbon Dioxide - % 2.6 3.5 3.2 3.1
Moisture - % 10.93 11.50 11.48 11.30

GAS FLOWRATE

Velocity - ft/sec 43.35 44.54 47.01 44.97
Actual Volume - acfm 23848 24502 25861 24737
Standard Volume - dscfm 16845 17177 18099 17374

M DISTRIBUTION

% Filterable 88.37 97.2% 64.15 83.27
% Condensible 11.63 2.71 35.85 16.73

PARTICULATE EMISSICNS

Concentration - gr/dscf 0.0155 0.0139 0.0266 0.0187
Mass Rate - lb/hr 2.24 2.05 4.12 2.80

CO EMISSIONS

Conc. - ppadv 259.80 385.83 337.84 327.82
Mass Rate - lb/hr 19.09 28.91 26.67 24.89

NOx EMISSIONS

Conc. - ppmdv 15.33 24.09 22.40 20.61
Mass Rate - lb/hr (as No,) 1.85 2.96 2.90 2.57




TABLE 3.4.2-6: SUMMARY OF PM10 AND M202 RESULTS: SAWDUST DRYER OUTLET

RUN I.D.
DATE

TIME STARTED
TIME ENDED

SAMPLING PARAMETERS

Matered Volume - dcf
Corrected Volume - dscf
Total Test Time - min

% Isokinetics

D50

GAS PARAMETERS

Gas Temperature - oF
Oxygen = %

Carbon Dioxide - %
Moisture - %

GAS FLOWRATE
Velocity - ft/sec

Actual Volume - acfm
Standard Volume - dscfm

PM DNISTRIBUTNTON

o ar e e h ke bk S o e

% Filterable
% Condensible

PARTICULATE EMISSIONS

Concentration - gr/dscf
Maass Rate - lb/hr

CO _EMISSIONS

Conc. - ppmdv
Mass Rate - lb/hr

NOx EMISSIONS

Conc. - ppmdv

Mase Rate - lb/hr (as NO,)

0B-M201A-R1 OB-M20]JA-R2 OB-M201A-R3

11/03/92
16:54
19:24

45.427
44.870
114.1
94.3
0.00

176.2
17.08

3.41
11.19

45.78
25181
18067

83.23
16.77

0.0196
3.04

338.85
26.70

19.04
2.46

11/04/92
10:15
12:55

65.889
66.492
146.7
108.6
0.00

178.5
17.08
3.38
9.37

45.18
24852
18081

90.03
9.97

0.0124
1.92

375.25
29.59

20.29
2.63

11/04/92
14:12
16:41

50.230
50.122
127.9
92.8
0.0

179.2
17.12

3.40
11.02

46.90
25801
18311

84.71
15.29

0.0170
2.67

367.27
29.33

22.97
3.01

AVERAGE

53.849
53.828
129.57
98.6
0.00

178.0
17.09

3.39
10.53

45.95%
25278
18153

85.99
14.01

0.0163
2.54

360.46
28.54

20.77
2.70

=
-




TABLR 3.4.2-7: HF DATA AND RESULTS:

RUN NUMBER IN-M26-R1
DATE 11/02/92
START TIME 13:11
END TIME 15:28

SAMPLING DATA

Initial Meter Volume -~ 1 2158.380

Final Meter Volume - 1 2278.440
Net Meter Volume - 1 120.060
Average Meter Temp., = F 77.4
Barometric Pres. - in.Hg 29.48
Avg., Meter Pres. - in.W.C. 1.0

Meter Cal. Factor - Gamma 1.0047
Corr. Meter Volume -~ dscf 4.132
Oxygen - %dv 15.22
GAS FLOWRATE DATA
Velocity - ft/sec 54.90
Actual Volume - acfm 52390
Standard Volume - dscfm 27292
LABORRTORY DRTR
Pluoride Analysis
Total Liguid Volume - ml 40.0
Fluoride Conc. - mg/liter 252.0
HF EMISSIONS
Concentration - ppudv 109.071
Conc. - ppmdv @ 7% 02 266.916
Concentration - mg/dacm 90.731
Mass Rate - lb/hr 3.275

EPA METHOD 26: SAWDUST DRYER INLET.

IN-M26-R2 IN-M26-R3 AVERAGE
11/02/92 11/03/92
17:33 09:15
19:42 11:32
2289.670 2411.150 2286.400
2409.690 2531.190 2406.440
120.020 120.040 120.040
79.4 80.0Q 78.9
29.57 29.72 29.59
1.0 1.0 1.0
1.0047 1.0047
4.128 4.145 4.135
14.46 15.5% 15.09
55.55 51.22 £3.89
53009 48878 51426
27249 25509 26683
40.0 33.0 37.7
300.0 127.0 226.3
129.977 45.209 94.752
280.540 118.343 221.933
108.122 37.6Q7 78.820
11.036 3.593 7.968




TABLE 3.4.2-8: HF DATAR AND RESULTS: EPR METHOD 26: SAWDUST DRYER OUTLET A.

RUN NUMBER OR-M26-R1  OA-M26-R2  OA-M26-R3
11/02/92 11/02/92 11/03/92

START TIME 13:11 17:33 09:15

END TIME 15:28 19:42 11:32

SAMPLING DATA

Initial Meter Volume - 1 211.050 457.060 716.460
Final Meter Volume - 1 453.850 714.760 1092.400
Net Meter Volume - 1 242.800 - 257.700 375.940
Average Meter Temp. - F 64.3 65.3 68.0
Barometric Pres. - in.Hg 29.46 29.57 29.72
Avg. Meter Pres. - in.W.C. 1.0 1.0 1.0
Meter Cal. Factor - Gamma 1.0007 1.0007 1.0007
Corr. Meter Volume - dscf 8.525 9.065 13.225
Oxygen - %dv 16.79 16.65 17.76

GAS FLOWRATE DATA

Velocity ~ ft/sec 42.15 41.12 41.96
Actual Volume - acfm 23185 22622 23081
Standard volume - decfm 17478 16774 17029

LABORATORY DATA
Fluoride Analysis

Total Liquid Volume - ml 40.0 40.0 40.0
Fluoride Conc. - mg/liter 105.0 300.0 45.8

HP EMISSIONS

Concentration - ppmdv 22.028 £9.190 6.19%4
Conc. - ppmdv @ 7% 02 © 74.499 193.587 27.420
Concentration - mg/dscm 18.324 49.238 5.153

Mass Rate - lb/hr 1.200 3.094 0.329

AVERAGE DATE

461.523
753.670
292.147
65.9
29.58
1.0

10.272
17.07

41.74
22963
17094

40.0
150.3

29.138
98.502
24.238

1.541




TARLE 3.4.2-9: HF DATA AND RESULTS:

RUN NUMBER OB-M26-R1
DATE 11/02/92
START TIME 13:11
END TIME 15:28
SAMPLING DATA

Initial Meter Volume - 1 455.560
Final Meter Volume - 1 702.150
Net Meter Volume - 1 246.590
Average Meter Temp. - F 73.2
Barometric Pres. -~ in.Hg 29.48

Avg. Meter Pres. - in.W.C. 1.0

Meter Cal. Factor - Gamma 1.0009
Corr. Meter Volume - decf 8.521
Oxygen - %dv 16.81
GAS FLOWRATE DATA
Velocity - ft/sec 35.79
Actual Volume - acfm 19690
Standard Volume - dscfm 15377
LABORATORY DATA
Fluoride Analysis
Total Liquid Volume - ml 40.0
Fluoride Conc. - mg/liter 1.4
HF EMISSIONS
Concentration — ppmdv 0.294
Conc. - ppmdv @ 7% 02 0.999
Concentration - mg/dscm 0.244
Mass Rate - lb/hr 0.014

EPA METHOD 26:

OB-M26-R2
11/02/92
17:33
19:42

703.230
956.900
253,670
75.7
29.57
1.0
1.0009
B.753
16.64

38,62
21243
15734

40.0
238.0

48.635
158.691
40.457
2.384

OB-M26-R3
11/03/92
09:15
11:32

955.120
1198.630
243.510
BS.6
29.72
1.0
1.0009
8.291
16.91

38.55
21209
16346

40.0
200.0

43.145
150.304
35.890
2.197

SAWDUST DRYER QUTLET =,

AVERAGE

704.637
952,560

247,923 °
768.2
29.59
1.0

8.522
16.79

37.65
20714
15819

40.0
146.5

30.691
103.331
25,531
1.532




TABLE 3.4.2-13

SUMMARY OF ETHANE AND METHANE EMISSIONS
-~ SAWDUST DRYER INLET -

RUN I.D. IN-M18-R1 IN-M18-R2 IN-M18-R3 AVERAGE
DATE 11/06/92 11/06/92 11/07/92
TIME STARTED 11:37 17:42 09:02
TIME ENDED 15:19 21:02 13:12

GAS PARAMETERS"

Gas Temperature - oOF 502.3 494.8 498.5 498.6
Oxygen - % 16.42 16.0 16.3 16.3
Carbon Dioxide - % 4.5 4.3 4.4 4.4
Moisture - % 5.60 4.43 5.79 5.27

GAS FLOWRATE

Velocity - ft/sec 54.94 55.78 57.83 56.18
Actual Volume -~ acfm S2427 53228 55184 53613
Standard Volume - dscfm 26998 27968 28623 27863

ETHANE EMISSIONS

ctongc. - ug/ml < 0.050 < 0.080 < 0.050 < 0.050
Conc. - ppm < 40.012 < 40.012 < 40.012 <40.012
Conc. - mg/m3 < §0.000 < 50.000 < 50.000 <50.000
Mass Rate - lb/hr < 5.056 < 5.238 < 5.361 < 5.218
METHANE EMISSIONS

Conc. - ug/ml < 0.101 < 0.101 < 0.101 < 0.101
Conc. - ppm <151.469 <151.469 <151.469 <151.469
Conc. - mg/m3 <101.000 <101.000 <101.000 <101.000
Mass Rate - lb/hr < 10.214 < 10.581 < 10.829 < 10.541

(*) Gas flowrate data was taken from IN-M0010-R1,R2, and R3, respectively.




TABLE 3.4.2-14

SUMMARY OF ETHANE AND METHANE EMISSIONS
- SAWDUST DRYER OUTLET A -

RUN I.D. OA-M18-R1 OA-M18-R2 OA-M18-R3 AVERAGE
DATE 11/06/92 11/06/92 11/07/92
TIME STARTED 11:37 17:32 09:02
TIME ENDED 15:19 21:02 13:12

GAS PARAMETERS"

Gas Temperature - oF 185.7 185.5 186.0 185.7
Oxygen - % 16.97 17.2 17.2 17.1
Carbon Dioxide - % 3.5 3.4 3.4 3.4
Moisture -~ % 9.67 10.5 9.51 9.90

GAS FLOWRATE

Velocity - ft/sec 44.93 45.00 45.21 45.05
Actual Volume - acfm 24718 24755 24869 24781
Standard Volume - dscfm 17689 17558 17918 17722

ETHANE EMISSIONS

Conc. - ug/ml < 0.050 < 0.050 < 0.050 < 0.050
Conc. - ppm < 40.012 < 40.012 < 40.012 <40.012
Conc. - mg/m3 < §0.000 < 50.000 < 50.000 <50.000
Mass Rate - lb/hr < 3.313 < 3.288 < 3.356 < 3.319
METHANE EMISSIONS

Conc. - ug/ml < 0.101 6.150 < 0.101 < 2.117
Conc. - ppm <151.469 9223.083 <151.469 <3175.340
Conc. - mg/m3 <101.000 6150.000 <101.000 <2117.333
Mass Rate - lb/hr < 6.692 404.468 < 6.779 < 139.313

{*) Gas flowrate data was taken from OA-MOO10-R1,R2, and R3, respectively.




RUN I.D.
DATE

TIME STARTED
TIME ENDED

GAS PARAMETERS"

Gas Temperature - oF
Oxygen - %

Carbon Dioxide - %
Moigture - %

GAS FLOWRATE
Velocity - ft/sec

Actual Volume - acfm
Standard Volume - dscfm

ETHANE EMISSIONS

Conc. - ug/ml
Conc. « ppm

Conc. - mg/m3
Mass Rate - lb/hr

METHANE EMISSIONS

Conc. - ug/ml
Conc. - ppm

Conc. - mg/m3
Mass Rate - 1lb/hr

TABLE 3.4.2-15

SUMMARY OF ETHANE AND METHANE EMISSTIONS
- SAWDUST DRYER OUTLET B -

OB-M18-R1 OB-M18-R2 0B-M18-R3 AVERAGE

11/06/92 11/06/92 11/07/92

11:37 17:32 . 09:02

15:19 21:02 13:12
181.9 182.3 182.3 182.2
17.19 17.5 17.3 17.3
3.3 3.2 3.2 3.2
6.46 8.46 8.05 7.65
41.11 42.17 38.98 40.75
22612 23200 21443 22419
16895 16954 15821 16557
< 0.050 < 0.050 < 0.050 < 0.050
< 40.012 < 40.012 < 40.012 <40.012
< 50.000 < 50.000 < 50.000 <50,000
< 3.164 < 3.17% < 2.9863 < 3.101
< 0.101 < 0.101 < 0.101 < 0.101
<151.469 <151.469 <151.469 <151.469
<101.000 <101.000 <101.000 <«101.000
< 6.392 < 6.414 < 5,985 < 6£.2684

(*) Gas flowrate data was taken from OB-M0010-R1,R2, and R3, respectively.




RUN I.D.
DATE

TIME STARTED
TIME ENDED

TABLE 3.4.2-16

- SAWDUST DRYER INLET -

IN-VST-R1
11/06/92
11:37
15:0S

VOLATILE ORGANIC EMISSIONS - 1lb/hr

Acetone
Acrylonitrile
Benzena

Bromomethane
2=butanone

Carbon Digulfide
Carbon Tetrachloride
Chloroform
Chloromethane
Ethylbenzene
2-Hexanone
Iodomethane
Methylene Chloride
M-/p-zylene

O~-xylene

Styrene
Tetrachloroethane
Toluene
1,1,1-trichloroethane
Trichlorcethene
Trichlorofluoromethane
Vinyl Acetate

3.94E-03
4.43E-04
9.60E-~-03
5.62E-04
< 3.23E-04
2.66E-04
< 4.94E-06
< 4.94E-06
1.50B-02
2.20E-04
< 4.94E-06
2.66E-03
1.72E-04
4.23E=04
< 1.39E-04
< 4.94E=06
< 4.94E-06
2.058-03
< 4.94E-06
< 4.94E-06
1.17E~-04
< 4.94E-06

IN-VST-R2
11/06/92
17:42
20:47

2.79-03
3.46E-04
9.50E-03
7.44E-04
5.05E-06
3.32E-04
5.05B-06
5.05E-06
1.68E-02
1.07E-04
5.05B-06
3.64E-03
6.90B-05
1.85B-04
5.97E-05
1.17E-05
5.05E-06
1.08E-03
5.05B-06
5.05E-06
7.75E-05
5.05E-06

A A

IN-VST-R3
11/07/92
09:02
12:27

1.29-02
3.00E-04
6.70E-03
1.19E-03
5.13E-06
2.15E=04
5.13E-06
5.13E-06
2.30E-03
1.00E-04
5.13E-06
3.88E-03
1.33E-04
8.35E-04
9.00E-05
5.13E-06
5.13E-06
2.14E-03
5.13E-06
5.13E~-06
9.50E-05
5.13E-06

SUMMARRY OF VOLATILE ORGANICS EMISSIONS

AVERAGE

6.55E-03
<3.63E~-04
8.60E-03
B8.32E-04
<1.l11E-04
2.71E-04
<5.04E-06
<5.04E-06
1.14E-02
1.42E-04
<5.04E-06
3.39E-03
1.25E-04
4.81lE-04
9.64E=05
<7.27E=06
<5.04E=-06
1.75E~-03
<5.04E-06
<5.04E-06
9.64E~0S
<5.04E-06




RON I.D.
DATE

TIME STARTED
TIME ENDED

TABLE 3.4.2-17

- SAWDUST DRYER OUTLET A -

OA-VST-R1
11/06/92
11:47
16:38

VOLATILE ORGANIC EMISSIONS - 1b/hr

Acetone
Acrylonitrile
Benzene

Bromomethane
2-butanone

Carbon Disulfide
Carbon Tetrachloride
Chloroform
Chloromethane
Ethylbenzene
2-Hexanone
Iodomethane
Methylene Chloride
H-/p-xylene

O-xylene

Styrene
Tetrachloroethane
Toluene
1,1,1-trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate

5.96E-03
< 7.39E-05
3.87E-03
3.27E-04
1.03E-03
1.07E-04
< 3.30E-06
< 3.30E-0&
8.41E-03
8.16E-05
< 3.30E-=06
1.558-03
2.59E-04
4.64E-04
7.60E=05
3.30E-06
3.30B-06
3.91E-03
1.89E-05
3.30E~D6
1.51E-04
3.30E-06

A A

AANAA

OA-VSY-R2

11/06/92
17:34
21:42

6.15E-03
1.48E-04
4.24E-03
3.38E-04
6.53B-04
1.35E-04
3.258E-06
3.25g-06
1.12E-02
6.73E-05
3.25E~-06
1.83B-03
1.768-03
1.68E-04
4.77E=05
3.25E~06
3.25E-06
4.00E-03
3.25E-06
3.25E-06
9.15B-05%
3.25E-06

OA-VST-R3
11/07/92
09:02

12: 47

1.09E-02
2.18E-04
4.128-03
4.70E-04
4.79E-03
1.50E-04
3,33E-06
3.33E-06
1.16E-02
1.10E-04

< 3.33E-06

2.07E-03
4.41E-04
2.56E~-04
7.56E-05

< 9.28E-06
< 3.33E-06

3.82E-03

< 3.33E-06
< 3,33E-06

1.56E-04

< 3,33E-06

SUMMARY OF VOLATILE ORGANICS EMISSIONS

AVERAGE

7.67E=-03
1.46E-04
4.08E-03
3.78E-~04
2.16E-03
1.31E-04
3.29E-06
3.29E-06
1.04E-02
8.63E-05
3.29E-06
1.81E-03
8.19E-04
2.96E-04
6.64E-05
5.28E=06
3.29E-06
3.91E-03
8.50B=06
3.29E-06
1.33E-04
3.29B-06




RON I.D.
DATE

TIME STARTED
TIME ENDED

TABLE 3.4.2-18

- SAWDUST DRYER OUTLET B -

O0B-VST-R1

11/06/92
11:47
16:37

VOLATILE ORGANIC EMISSIONS - 1b/hr

Acetone
Acrylonitrile
Benzene
Bromomethane
2-butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorcoform
Chloromethane
Ethylbenzene
2-Hexanone
Iodomethane
Methylene Chloride

M-/p-xylans

O-xylene

Styrene
Tetrachloroethane
Toluene
i,1,1-trichlorocethane
Trichlorocethene
Trichlorofluoromethane
Vinyl Acetate

9.61E-03
2.21E-04
6.12B-03
4.35E-04
1.44E-03
1.80E-04
3.108-06
3.10E-06
1.29E-02
1.19E-04
3.10E=-06
2.19E-03
2.07E-04
2.26E~04
7-.16E-05
8.52E-05
3.10B-06
3.52E-03
3.10E-06
3.10B-06
1.05E-04
3.10E-06

OB-VST-R2
11/06/%52
17:32
21:46

9.478-03
2.03B-04
4.99E-03
3.73B-04
1.59E-03
1.63E-04
3.09E~06
3.09E-06
1.02B-02
6.89E-05
3.09E-06
2.17E-03
3.45E-04
1.47E-04
4.65E-05
1.04E-04
3.09E~06
2.93E-03
1.198-05
3.09E-06
5.84E-05
3.09E-06

OB-VST-R3
11/07/92
09:05
12:45

9.83E-03
2.13E-04
4.59E-03
4.69E-04
2.60E-03
1.81E-04
2.87E-06
2.87E~06
1.35E=-02
6.00E-05
2.87E-06
2.41E-03
6.79E-05
1.66E-04
4.56E-05
2.62E=-05
2.B7B-06
3.44E~-03
2.87E-06
2.87E-06
8.71E-05
2.87E-06

SUMMARY OF VOLATILE ORGANICS EMISSIONS

AVERAGE

9.64E-03
<2.12E-04
5.23E-03
<4.26E-04
<1.88E-03
1.75E-04
<3.02E-06
<3.02E-06
1.22E-02
8.27B-05
<3.02E-06
2.26E-03
2.07E-04
1.80E-04
5.46E-05
<7.18E-05
<3.02E-06
3.30E-03
<5.97E-06
<3.02E-06
<8.35E-05
<3.02E-06




TABLE 3.4.2-19

SUMMARY OF EMISSIONS FOR SEMIVOLATILE COMPOUNDS

RUN I.D.
DATE

TIME STARTED
TIME ENDED

SAMPLING PARAMETERS

Metered Volume - dcf
Corrected Volume - dscf
Total Test Time - min

% Isokinetics

GRS PARAMETERS

Gas Temperature - oF
Oxygen - %

Carbon Dioxide - %
Moisture - %

GAS FLOWRATE
Velocity - ft/sec

Actual Volume - acfm
Standard Volume -~ dscfm

- SAWDUST DRYER INLET -

IN-M0010-R1 IN-MOOl0-R2 IN-MOO010-R3

SEMIVOLATILE EMISSIONS (1lb/hr)

Bis(2-ethylhexy)phthalate
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
2-methylphenol
Naphthalene

Phenol

CO_EMISSIONS

Conc. - ppadv
Mass Rate - lb/hr

NOx EMISSIONS

Conc. - ppodv
Mass Rate - lb/hr (as NO,)

AAA

11/06/92 11/06/92
11:37 17:42
15:19 21:02

104,311 105.158
105.646 108.272
180 180
101.5 100.4
502.3 494.8
16.42 16.0
4.5 4.3
5.6 4.43
54.94 55.78
52427 53228
26998 27968
6.49E-04 4.68E-04
5.81E-04 1.73E-04 <
3.38B-08 < 3.428-08
3,38E-08 3.04E-04 <
3.38E-08 < 3.42B-08 <
1.71E-02 < 3.42E-08 <
3.38E-08 3.18E-03
433,13 474.74
51.00 57.91
39.36 26.47
7.61 5.30

11/07/92
09:02
13:12

108.266
111.242

100.8

498.5
16.3
4.4
5.79

57.83
55184
28623

3.13E-04
3.40E-08
5.10E-04
3.40E-08
3.40E-08
3.40E-08
4.36E~04

493.83
61.65

32.00
€6.56

AVERAGE

105.912
108.387

100.9

498.6
16.3
4.4
5.27

56.18
53613
27863

4.77E-04
<2.51E~04
<1l.70E-04
«<1.01B-04
<3.40E-08
<5.70E-03
<1.20B-03

467.23
56.86

32.61
6.49




TABLE 3.4.2-20

SUMMRRY OF EMISSIONS FOR SEMIVOLATILE COMPOUNDS
- SAWDUST DRYER OUTLET A -

RUN 1.D. QA-MO010-R1 OA-MOO10-R2 QA-M0O010-R3
DATE 11/06/92 11/06/92 11/07/92
TIME STARTED 11:37 17:32 09:02
TIME ENDED 15:19 21:02 13:12

SAMPLING PARAMETERS

Metered Volume - dcf. 120.273
Corrected Volume - dscf 120.642
Total Test Time - min 180
% Isckinetics 102.0

GAS PARAMETERS

Gas Temperature -~ oF 185.7
Oxygen - % 16.97
Carbon Dioxide - % 3.5
Moisture - % 9.67

GAS FLOWRATE

Velocity - ft/sec 44.93
Actual Volume - acfm 24718
Standard Volume - dscfm 17689
SEMIVOLATILE EMISSIONS {lb/hr)

Bis(2-ethylhexy)phthalate 3.44R-04
Dibenzofuran < 1.94E-08
Dimethylphthalate < 1.94E-08
Di-n-butylphthalate 3.63E-04
2-methylphenol < 1.94E-08
Naphthalene < 1.94E-C8
Phenol < 1.94E-08

CO EMISSIONS

Conc. - ppmdv 325.22
Mass Rate - 1lb/hr 25.09

NOx EMISSIONS

Conc. - ppmdv 23.78
Mass Rate - lb/hr (as NO,) 3.01

AAMAAAAMA

120.5583
121.676
180
103.6

185.5
17.2
3.4
10.51

45.00

Tec
2-‘-;44

17558

1.91E-08
1.91E-08
1.91E-08
1.91E-08
1.91E-08 <
1.51E-08 <
1.33E-03

AA

353.45
27.07

24.11
3.03

121.899
123.588
180
103.1

186.0
17.2
3.4
9.51

45.21

2456%
17918

3.21E-04
1.92E-08
1.52E-08
1.28E-04
1.92E-08
1.92E~08
1.59E-03

AAAAAAA

349.382
27.34

23.24
2.98

AVERAGE

120.9508
121.969
180
102.9

185.7
17.1
3.4
9.90

45.05
24781
17722

2.21E=-04
1.92E-08
1.92E-08
1.64E-04
1.92E-08
1.92E-08
9.74E-04

342.83
26.50

23.71
3.01




e >

TABLE 3.4.2-21

SUMMARY OF EMISSIONS POR SEMIVOLATILE COMPOUNDS
- SAWDUST DRYER OUTLET B -

RUN I.D.
DATE

" TIME STARTED

TIME ENDED
SAMPLING PARAMETERS

Metered Volume - def
Corrected Volume - dacf
Total Test Time -~ min

% Isokinetics

GAS PARAMETERS

Gas Temperature - oF
Oxygen - %

Carbon Dioxide -~ %
Moisture - %

GAS FLOWRATE
Velocity - ft/aec

Actual Volume - acfm
Standard Volume - dacfm

O0B-M0O010-R1 OB-M0O010-R2

SEMIVOLATILE EMISSIONS (1b/hr)

Bis({2-ethylhexy)phthalate

Dibenzofuran
Dimethylphthalate
Di-n=-butylphthalate
2-methylphenol
Naphthalene

Phenol

CO EMISSIONS

Conc. = ppmdv
Mags Rate -~ 1lb/hr

NOx EMISSIONS

Conc. - ppmdv

Mass Rate - lb/hr (as NO,)

11/06/92 11/06/92
11:37 17:32
15:19% 21:02

110.613 113.298
111.720 115.140
180 -180

98.9 101.5
181.9 182.3
17.19 17.5
3.3 3.2

6.46 8.46
41.11 42.17
23612 23240
16895 16954
8.94E-04 4.49E-03
2.00B-08 < 1.95B-08
2.00B-08 < 1.95E-08
3.82B-05 8.63E-05
2.00B-08 < 1.95B-08
2.00E-08 < 1,95E-08
5.86E-04 9.24E~04
313.89 341.50
23.13 25.25
24.84 21.78
3.01 2.65

<
<

<
<

OB-M0O010-R3
11/07/92
09:02

13:12

107.111
10s9.810
180
103.8

182.3
17.3
3.2
8.05

38.98
21443
15821

9.08E-04
1.91E-08 <
1.91B-08 <
1.75E-04
1.91E-08 <
1.91E-08 <
7.67E-Q04

338.45
23.35

20.58
2.33

AVERAGE

110.341
112.223
180
101.4

182.2
17.3
3.2
7.65

40.75
22419
16557

2.10E-03
1.95E-08
1.95E-08
9.98E-05
1.95E-08
1.95E-08
7.59E~04

331.28
23.91

22.40
2.66
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. R . Post Office Box 13260
Brick Association Gresnsboro, NC 27415-3290

Of ' Telephone 919/273-5666
dINorth Carolina Teiephons
. : . Park Center Bullding
April 3, 1993 324 W. Wendover Ave,, Suite 210

Greensboro, NC 27408
Mr-. Ron Mvyers,

Environmental Protectiopn Agency
T2 T.W. Alexander Drive

4201 Building

Mail Drop 14&

Research Triangle Park, NC 27711

Re: Partial rvresponse to Pine Hall Brick emissions test
Dear Mr. Myers:

The following is a2 partilal response by the North Carclina
brick industry vegarding the €PA Draft Test Final Report and
Emissions Factors as supplied to us by you on March 23.

This report is partial hecause of our need to evaluate the
Appendix volumes priar fto further comment on emission
factors for particulate matter. These documents have Deen
sent to Dr. Denis Brogman at Clemson University for study
and comment on our behalf.

1. We ask for vyour assjistance in interpreting the results
from the "Trace Metals Multiple Metals Train' contained in
the subject report. In particular, our information ig that
the method used in this test would include any metals held
on a molecular level within sawdust particulates. In other
words, the emission was primarily sawdust which contained
the metals.

1t is my informatipn. that 1t is possible using the
multiple metals train to distinguish between metals
contained within particiulates and metals which pass through
the filter and are captured in the flow train. On
discussing this matter with ETS, we find that such
distinctions were not made at Pine Hall.

Please previde us with your interpretation of the Pine
Hall results with respect to metals. We suggest
clarification in the fimnal report vreflecting that
interpretation.

2. We believe a summary table is in arder for the crusher
building (reference to pp. 7 - B) in the main body of the
report for clarity.

3. The word "unigue" uai page 1, paragraph 2, line 3, with

respect to Pine Hall is objectionable. Pine Hall was an
"advantageous test sitel but the plant and raw material are
"typical™ for a sawdust coperation and naot “unique." The

word unigue could be copstrued as justification to apply

other factors to everytﬁpdy else. Bmcx
1
. q

SmigTe than you Enk

"
4
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Page &
Mr. Ron Mvyers
April 5, 1993

10
4. With respect te paragraph 3.4.1.2, we calculate the PM
tp average 0.001021 rather than G.001022 gr/dscf. While
this is a small difference, EPA should use conventional
rules on rounding.

5. With respect to paragraph 3.4.1.3, the word “"soil™ should
be replaced with the term "brick raw material' or “clay”.

Use of the term "soil" fan cause confusion for fului v users
of the report.

&. In paragraph 3.4.282.3, the third sentence should be
clarified to read”...1.3% to 2.36 at the one outiet tested.”
In the fifth sentence, "since” is misspelled.

7. In paragraph 3.4.2.%, we believe the EPA should clarify
3¥ the corrected Method EBoA published in the Federal
Register of February 26, 1993, was used or {f the older or
uncarvrected method was used. In essernce, we want to krnow if
the data is valid per thne February 2&th publication. I¥ the
data is wvalid, wnhy not give the emission rate ot 3.07 lb/bhr
{1.54 Dutiet A + 1.93 Outlet B} for clarity.

8. We are confused abcut about the number given tor
"Flourides." You give a dryer outlet of 6.19 1b/s/ton, and
our calculation for Method 26 1s 0.176 1bhston. Please
clarity as tg the test method used and 1ts basis.

9. We are concerned abwout the rounding of numbers for
sgveral factors to the highest level. Nitrogen Dioxide:
your number is 0.4 our calculations show 0.31. We believe

vyou may have left a © out of the mangangse number. VYours
reads ©,005. Shouldn't it read 0.00047

10. Please explzain the phenocl number of <1x10-q We cannotk
=ge how any Mumber can pe estimatedt from the datl.

Further comments shoulcd be forthcoming shortly. In the
meantime, we appreciate peing able to forward these
guestions to you and look forward to your response.

Cordially,

Pote. P bt d
Fetgfh%. Cieslak

General Manager

cc: Shannon vogel
NC D.E.M.
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DRAFT
d3002-4/971130
08/20/92 1

Date: August 20, 1992

Subject: Recommendation for Emissions Testing at Pine Hall Brick
Company, Madison, North Carolina
Review and Update of AP-42 Chapter 8, Mineral Products
EPA Contract 68-D0-0123; MRI Project 9711-30

From: Richard Marinshaw

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

I. Basis for Selection

Pine Hall Brick Company (Pine Hall) plant located in
Madison, North Carolina, is recommended for emissions testing for

the following reasons:

1. Process operations at the plant are typical of a

gawdust-fired brick manufacturing plant;

2. The building in which the screening and grinding
operations are located is easily enclosable, thereby lending

itself to testing; and

3. The exhaust ducts from the kiln and sawdust dryer
(Plant No. 4) are easily accessible and are of sufficient length

for isckinetic testing.
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IT. Facility Description

See confidential trip report for facility description.

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 sawdust-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 particulate matter (DM},
hydrogen fluoride, total hydrocarbons, volatile hazardous air
pollutants (HAP’s), semi-volatile HAP’s, carbon monoxide (CO),
carbon dioxide (CO,) and nitrogen oxides (NOx) from the various
processes associated with brick manufacturing. 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.




TABLE 1. SUMMARY OF PROCESSES TO BE TESTED

Sampling
Process Paoint Pollutant Test method
vehicle traffic A PM material sample
PM-10 material sample
primary crushing B1/B2 PM (filterable) 5
PM-10 201/201a
storage piles C1 PM material sample
PM-10 material sample
C2 PM material sample
PM-10 material sample
PM exposure profiling
PM-10 exposure profiling |
screening & grinding D PM f{filterable) 5
PM-10 201/201a
firing E total hydrocarbons 25a
volatile HAP’s 0030 (VOST)
semi-volatile HAP’s 0010 {modified 5)
' hydrogen fluoride 26
metals 0012 (multi-metal) -
PM (filterable) 5
PM-10 (filterable) 201/201a
PM-10 {condensible) 202
CO 10
NOx 7E (instrument)
CcO2 3A
sawdust drying F total hydrocarbons 25a
volatile HAP's 0030 (VOST)
semi-volatile HAP's 0010 (modified 5)
hydrogen fluoride 26
metals 0012 (multi-metal)
PM (filterable) 5
PM-10 (filterable) 201/201a
PM-10 (condensible) 202
CO 10
NOx 7E (instrument)
CO2 3A




MINING | CRUSHING e STORAGE [——7—#=I SCREENN ! STORAGE MIXING
' ' (pug ma)
i l 5 i
: GRNONG | ! EXTRUDING
|
SHPPNG COOLNG FRING DRYING STACKING e CUTTNG
I—— {Iin)
1
sowdust E hot gases
aysl SAWDUST SAWDUST
s RECOVERY -
emissions g ———— (cydgne) DRYNG -} STORAGE

SAMPLUNG POINTS

A UNPAVED ROADS

B1: PRIMARY CRUSHER

B2 CRUSHER HOPPER

C1: CRUSHED MATERIAL STORAGE PILES
C2: FINISHED MATERIAL STORAGE PILES
D: SCREENING & GRINDING BUILDING

E: KN EXHAUST

F: SAWDUST DRYER/CYCLONE EXHAUST

FIGURE 1. SAMPLING POINTS FOR PINE HALL BRICK PLANT
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Bulk material samples will be taken from unpaved roads,
which are denoted by Sampling Point A in Figure 1. These samples
will be analyzed for silt and moisture content, which can then be
used with the predictive emiggion factor equations in Chapter 11

of AP-42 for estimating PM and PM-10 emissions from these

sources.

For the primary crushing operation (Sampling Point B),
filterable PM and PM-10 emissions will be measured using
temporary total enclosures (TTE's). A TTE will be constructed
around the hopper that feeds the crusher, and a second TTE will
be .constructed around the crusher itgelf. The TTE procedure was
originally developed to characterize fugitive VOC emission
sources, and the criteria established in Method 30 were developed
for that application. Care must be taken to assure that
objectives that form the basis of these criteria are achieved
when the method is applied to a fugitive PM source. In
particular, emissions from PM scurces are likely to be influenced
substantially by air flow disturbances in the vicinity of the
emission point and settling may have a substantial effect on
measured emissions if the enclosure has dead spots.

Conséquently, the natural draft openings or forced air make-up
gystems must be designed to provide minimal air disturbances on
emiggsion points. Also, they should be designed to provide a
general air flow pattern that "sweeps" air through'the enclosure
toward the exhaust stream in a manner that limits the potential

for settling within the enclosure. Finally, because the sources
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to be measured at this facility are located in the vicinity of
other fugitive PM sources, the test protocol must account for the

background PM concentrations created by these other sources.

Methods 5 and 201/20la will be used to quantify emissions
from this primary crushing. Nine runs of each sampling train

will be conducted.

Bulk material samples also will be taken from storage piles
(Sampling Points C1 and C2) of c¢rushed material (primary crusher
product} and finished material. These samples will be analyzed

for silt and moisture content. I

t3

using exposure profiling to characterize PM and PM-10 emissions
from the deposit of finished material onto storage piles
(Sampling Point C2) also must be assessed. The exposure
profiling method requires steady state wind conditions across the
source being tested. Because the finished product storage piles
are enclosed in a building, it may not be possible to meet this
requirement for sampling the storage piles. In addition, because
emissions are likely to be a function of drop height, a
parametric analysis will be necessary to characterize emissions
as the storage pile builds up {and the drop height decreases).

If feasible, PM and PM-10 emissions from the finished product

storage piles will be measured by exposure profiling.

The screening and grinding operations are contained in the

same building (Sampling Point D). Filterable PM and PM-10
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emissions from these sources (in the aggregate) will be measured

by enclosing the building and sampling the exhaust using

Methods 5 and 201/20l1la, respectively.

The brick firing kiln exhaust (Sampling Point E) and
sawdust rotary dryer exhaust (Sampling Point F) will be sampled
for several pollutants, including total hydrocarbons (Method
25A), methane, ethane, nonmethane nonethane hydrocarbons,
volatile HAP's (Method 0030--VOST}, semi-volatile HAP'’s (Meﬁhod
0010--modified Method 5), hydrogen fluoride (Method 26/26R),
metals (Method 00l12--multi-metals train), PM (Method 5 front half
and back half). PM-10 (Methods 20172012 and 202), CC {Method 1i0),
CO, (Method 3A), and NO, (Method 7E--instrument analysis).
Sampling of the sawdust dryer will be conducted at the ocutlet of
the sawdust recovery cyclone. Sampling ports must be installed
on both the kiln and sawdust dryer exhaust ducts. Three runs of
eaéh gsampling train will be conducted on both the kiln and the
sawdust dryer. Sampling of kiln emigsions and sawdust dryer
emissions must be conducted simultaneously for each particular
type of pollutant or sampling train. For example, volatile HAP
emiggions must be sampled from both the kiln exhaust and sawdust

dryer exhaust simultaneously.

The samples collected uging 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,
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cadmium, arsenic, nickel, manganese, beryllium, lead, selenium,

antimony, phosphorus, and mercury.

The Method 0030 (VOST) and Method 0010 (modified Method 5)
gamples should be analyzed to quantitate emissions of those HAP's
that are likely to be detected in the sample and for which the
methods have been validated. Table 2 ligts those compounds
detected using these two methods to test emissions from a wood
flake dryer at a waferboard plant (EMB Report 91-WAF-02). The
table also indicates which of the compounds have been validated.
The samples should also be analyzed to screen for the other
compounds listed in Table 2 for which the metheds have not beer

validated.

The attachment provides the source sampling and analysis

schedule for the proposed test program at Pine Hall.

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:
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TABLE 2. TARGET COMPOUNDS EMITTED BY KILN AND SAWDUST DRYER

Compound Validated?

Method 0010 (modified method 5)

phenol yes
2-methy1phenolh

naphthalene yes
dimethylphthalate

dibenzofuran

di-n—butylphthalateb
bis (2-ethylhexy)phthalate

Method 0030 (VOST)

chloromethane yes
bromomethane yes
methylege chloride yes
acetone

carbon disulfide

chloroform yes
trichlorofluoromethaneP yes
acrylonitrile

iodomethane yes

2-butancne
1,1,1-trichloroethane
carbon tetrachloride yes
vinyl acetate
trichloroetheneP yes
benzene ves
2 -hexanone®
tetrachloroethene yes
toluene
ethylbenzene
styrene
o-xylene

m- /p-xylene

Agource: EMB Report 91-WAF-02
PNot a listed HAP
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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 analysisg. Contact: Ellen
Streib at 541-7834.

VI. Responsibility of MRT

Prior to testing, a representative of MRI will maintain
cloge 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 and
sawdust dryer temperatures. Testing may be conducted only while
the process being tested is operating normally. Due to the
number of gampling trains required it is expected that the entire

test program at Pine Hall will take several weeks to complete.

VII. Coordination

Continued coordination will be required among the EMB

project officer, the EIB work assignment manager, the testing
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contractor, and MRI personnel prior to and during testing.
Coordination with Pine Hall personnel is equally important.

Mr. John Dowdle, is the main facility contact (telephone:

[919] 548-6007).

Attachment

d3002-4/971130
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Figure 1. Sampling points for Pine Hall Brick Plant.
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B919 541 1038

Pine Hall

EML/EPA d002/003

BRICK MANUFACTURING TESTING FOR EMISSION INVENTORY

Brick - Madison, NC

SUGGESTED EMB TEST SCHEDULE AND PERSONNEL REQUIREMENTS

NOTE:

This schedule is based on collecting 2 minimum of four'

simul)taneous particulate and three simnltaneous f£luorides runs at
respectlve sampling points. The minimum anticipated sampling tlme‘
is 2 hours per run but may be 4 hours or more depending on loadlng.
Sampling site constraints require 5 people for collection.

EGR Team Leader-Roy Huntley Fluorides Team Leader-Frank Clay f
Test scheduled for Oct 26-30.
Stand~-by tester: Terry Harrison.

DAY NoO. PERSONNEL ACTIVITY
1 anm: Brown Depart EML travel to Madison, NC. |
Clay Inspect test sites.
Set up recovery laboratory.
pm: Huntley Depart EML, travel to Madison, NC. :
McCrackan Set up testing equipment at sampllng
Ricks points D, E, and F.
Segall Perform prellmlnary test preparatlons-_
Shea Prepare trains for particulate, ok
PM10, and total fluorides tests.
~ Brown Assist as needed. ,
Clay Data reduction. o
|
2 am: Huntley-Ricks Two simultaneous EGR runs at D1/D2. |
McCrackan-Shea X
Segall/McAlister Sample recovery. :
pn: Huntley-Ricks Two simultaneous EGR runs at D1/D2 §
McCrackan-Shea ;
Segall/McAlister Sample recovery. :
Brown Assist as needed. !
Clay Data reduction.
3 am: Huntley-Ricks Two simultaneous EGR runs at Dllbz-'
McCrackan—-Shea . -
Segall/McAlister Sample recovery.
iﬁm: . Buntley-Ricks Two simultaneous EGR rﬁns at Di/D2.

.

.MeCrackan-Shea
Segall/McAlister
Brown ‘
Clay

Contingency EGR Smpllng at D1/02-.
Sample recovery.-

Assist as needed. ’

. Data reduction.
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DAY PERSONNEL ACTIVITY
4 am: Clay, Ricks, Three simultaneous M=-13 runs at E, énd,
Shea, Harrison F1/F2. ‘ ‘
Segall/McAlsiter Sample recovery.
pm: Clay, Ricks, Three simultaneous M-13.runs at E énd‘
Shea, Harrison F1l/F2. -
Segall/McAlister Sample recovery.
Brown Assist as needed.
Clay Data reduction. :
Shea Make training video as convenlent
S am: Clay, Ricks, Three simultaneous M-13 runs at E 'and
Shea, Harrison F1/F2. e
Segall/McAlister Sample recovery.
pm: Clay, Ricks; Contlngency M-13 sampling at E, .and
~ Shea, Harrison F1/F2. -
Segall/McAlister Sample recovery. JLJW.¢¢“"mhM
‘ . Sampling personnel return to EML :
Brown Assist as needed. !
Clay Data reduction. Cs
Make training video as convenlent-_.

Shea

Recover samplxng equipment, prepare
samples for shipment for analysis.
Prepare mobile laboratory for returq-

Return to EMI..
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s SEP-17-1992 @9:400 FROM 4B 915-541-0584 TO MRI CARY NC  P.dl-82

TECHNICAL DIRECTIVE NO.2

Date September 3, 1992

Task Title Brick Manufacturing for Emission Factors

ESD Project No.
Contractor ETS Inc.

Contract Number 68D200290 WA # 2
Task Manager John Brown
Verbal Directions Given To Mike Visneski

Subject~ Emissions testing at Pine Hall Brick in Madison, NC

Directive:

Prepare sampling sites at the primary crusher
building. arinding cperaticns building, sawdust dryer inlet, and
sawdust cyclones outlets. Conduct emissions tests for total
suspended particulates and PM10 at the primary crusher and at
designated background ambient locations. Conduct emissions tests
for total particulates, PM10, particle sizing, hydrogen fluoride,
€O, HOx, total hydrocarbons, non-methane hydrocarbons, methane,
ethane, multiple metals, and kiln and gawdust dryer targeted
compounds for VOST and Semi-VOST. Analyze all emissions sampled
and additional fluorides samples.

cc: John McKenna J.W. Brown
Contractor Project Manager Task Manager, EMB
Mike Visneski Peter Westlin
Contractor Task Manager ‘ Section Chief, EMB

E4d McCarlevy
Contract Project Officer, EMB

OPTIONAL FORM 89 (7-90) T A
FAX THANSMITTAL |sowms> 2
Zﬁ§£::§;}47ﬁﬁéa"::1n/%%7f'ﬂ2;pb*”

DemJMmM ﬁ ne

,v

Fav & L4 Fax &

NSN 7540 M-317-7388 095 101 GENERAL SERVIGCES ADMINISTRATION
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B SEP-17-1392 @9:41 FROM EIB 919-541-8684 TG MRI CARY NC P.82-/82

WORK ASSIGNMENT #2¢ Brick Manufacturing for Emission Factars
SUGGESTED TEST METHODS

LOCATION POLLUTANT IEST _YETEOD
Primary Crusher T8F Anbient Hi~Vol Samplexr
PM-10 : Ambient Hi-Vol Sampler
Grinding 3ldg. PSP /PM-10" -EPA - Method 201/2023 &€ ¢ fo
Background:
TSP Ambient Hi-Vol Sampler
BM~-10 Ambiont Hi-Vol Sampler

(8iave and Moisture
Analyaes on Proceas

Material)
Storage Bldg. (Sieve and Moisture
Analyses on Proceas
Material)
All Dryer Locations TSP/MMTS EPA Method 5 w/MMTS
(3 locations) PM-10 EPA Method 201A/202
simultaneocusly) Part. Sizing Andersen Impactor
Flucridaes™ EPA Method 138
HP EDPA Method 26
co EPA Maethod 10
NO, EPA Method 7E
Organics
TRC EPA Method 25A
CH, Bag Sample/GC Analysis
C,H, Bag Sample/GC Analyais
vosT" Method 0030
SVOST ™" 35

o

Sampling and Analysis by EPA
", Sampling by EPA with Analysis by ETS
- ™  Additional Analysis fox the 189 HAPS

¢

f
Eq ‘J_ﬁs Contract 0z-ess- USEPA Contract S60DI00ZY

TOTal P A2
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DRAFT SOURCE TEST PLAN FOR BRICK MANUFACTURING

1.0 INTRODUCTICN

This source test plan describes the scope of emission
testing required to provide data to characterize emigsions of
particulate matter, PM-10, metals, fluorides, and volatile
organic compounds (VOC’s) from the brick manufacturing process.
The emissions test results will be used to update emission
factors for Section 3 of Chapter 8 -- Mineral Products Industr
of EPA's Compilation of Air Pollutant Emission Factors (AP-42).
The emission factors developed for AP-42 can then be used by
persons working in air pollution control to prepare emissions
inventories.

The manufacture of brick and related products, such as clay
pipe and some types of refractory brick, involves the mining,
grinding, screening, and blending of the raw materials, and the
forming, cutting, drying, and firing of the final product.

After mining, the clay is crushed to remove stones, stirred,
and then screened to segregate the material by particle size.

The resulting product is then mixed with water, usually in a pug
mill, and then formed into brick. The wet bricks are then dried
before firing. Typically, the dryer uses waste heat from the
kiln.

Two types of kilns, the downdraft periodic kiln and the
tunnel kiln, are commonly used for firing brick. The periodic
kiln is a permanent brick structure with a number of fireholes
where fuel enters the furnace. Hot gases from the fuel are drawn
up over the bricks, down through them by underground flues, and
out of the oven to the chimney. In most tunnel kilns, cars
carrying about 1,200 bricks travel on rails through the kilns at
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the rate of one 1.83-meter (6-foot) car per hour. The fire zone
is located near the middle of the kiln and is stationary.

In all kilns, firing takes place in six steps: evaporation
of free water, dehydration, oxidation, vitrification, flashing,
and cooling. Gas, residual oil, coal or sawdust may all be used
for heating. Maximum temperatures of about 1090°C (2000°F) are
used in firing common brick.

Particulate matter is the primary emission in the
manufacturing of brick. Particulate matter may be emitted from
almost all steps in the manufacturing process including crushing
and storage, pulverizing, screening, drying, and firing.
Volatile organic compounds, metals, and fluorides may be emitted
during the drying process and from the kiln during the firing
process.

2.0 DATA REQUESTS

To develop emission factors for the brick manufacturing
process, test data are required to characterize emissions from
the material handling and preparation processes, the drying
process, and the firing of the brick. These data needs include
the following:

1. Measurement of particulate matter emissions, both total
particulate and PM-10, and determination of the particle size
distribution from storage, crushing, and screening operations;

2. Measurement of particulate matter emissions, both total
particulate and PM-10, particle size distribution, volatile and
gemivolatile organic emissions, and metal and fluoride emisgions
from the dryers; and

3. Measurement of particulate matter emissions, both total
and PM-10, particle size distribution, volatile and semivolatile
organic emissions, and metal and fluoride emissions from the
kilns.

3.0 TEST METHODS

Sampling for total particulate matter emissions from
storage, crushing, and screening operations will be conducted
using EPA’s Method 5 sampling train. Both the front and back
halves of the train will be analyzed in order to determine total
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particulate emission rates for these operations. Methods 20la
and 202 will be used in order to determine total PM-10 emissions
(both filterable and condensable) from these operations. Cascade
impaction will be used to determine the particle size
distribution.

For the dryers and kilns, Modified Method 5 (Method 0010)
will be used to determine emission rates for total particulate
matter and for semivolatile organics. Methods 20la and 202 will
be used to determine total PM-10 emissions and a Volatile Organic
Sampling Train (VOST - Method 0030), will be used to determine
emigsions of volatile organics from the dryer and kiln. Cascade
impaction will be used to determine the particle size
distribution. Draft Method 0012 will be used to determine
emissions of metals and EPA Method 13b will be used to determiné
fluoride emissionsg. Table 1 shows the scurces to be testied, the
pollutants emitted from each source, and the test methods to be
used.

4.0 PLANTS TO BE TESTED

Although specific plants to be tested have not yet been
decided upon, test sites will be selected based on the following
criteria:

1. Type of kiln;

Type of fuel used for heating;
Plant size;
Type of emission controls; and

n b W N

Location.

As discussed earlier, there are two types of kilns commonly'
used by the brick manufacturing industry, tunnel kilns and '
periodic kilns. Because the method for firing the bricks is
different for each of these kilng, emigsion levels may also be
different. The current AP-42 emigsion factors indicate that
emission rates for periodic¢ kilns are higher than for tunnel
kilng. Therefore, testing should be done on both types of kilns.

In addition to differences in the types of kilns used,
different fuels are used for heating the kilns. Gas, oil, coal,
and sawdust are all used as fuels. Because the type of fuel used




DRAFT/WP
D3001-2/971130
04/09/92 4

TABLE 1.

SOURCES, POLLUTANTS, AND TEST
METHODS FOR BRICK MANUFACTURING

Particle size distribution

Source Pollutant Test method
Material handling operations Particulate matter (PM) Method 5
(e.g., storage, crushing, screening) (filterable and condensable)
PM-10 (filterable} Method 201a
PM-10 (condensable) Method 202

Cascade impaction

Dryers & kilns

PM (filterable & condensable)
PM-10 (filterable)

PM-10 (condensable)

Particle size distribution
Semivolatile organics

Volatile organics

Metals

Fluorides

Modified Method 5
Method 201a
Method 202
Cascade impaction
Modified Method 5
YOST

Draft Method 0012

Method 13b

may impact both the type of emissions and the emission rate,
testing should be done at facilities using different fuels for
heating.

The size of the plant will also be considered in making
decisions on testing sites. Plant production levels will impact
emissions so larger plants will probably be targeted.

The type of control equipment used by a plant may also be a
factor in selecting a test site. Plants using control equipment
that is typical of that used by the industry will be considered,

but plants using innovative control equipment may also be tested.
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Because a number of trips are required to determine
appropriate test sites, location is an important factor in
selecting test sites. There are 195 brick manufacturing plants
nationwide, with 27 located in North Carolina. Therefore, it is
expected that there will be several appropriate test sites that
require minimal travel. "

Because brick manufacturing is a fairly large industry in
terms of numbers of plants, testing should be done at a minimum
of three plants in order to try and obtain representative test
data. All of the factors discussed above will be considered in
determining the best sites for testing.
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John,

Here is the text of the Work Plan for the testing at Pine
Hall Brick. I still need to update the cost estimates for the
testing.

If you have any questions give me a call.
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1.0 INTRODUCTION

Enigsion factors for the brick manufacturing industry will
be determined for this work assignment. During the course of the
work assignment three brick manufacturing facilities will be
tested. The first facility to be tested will be Pine Hall Brick
located in Madison, Nerth Carcelina. The results ¢f the emissions
testing at Pine Hall Brick will be used to determine the scope of
testing at the subsequent manufacturing facilities. This work
Plan will focus primarily on the emissions testing to be
performed at Pine Hall Brick. ,

Three areas of the manufacturing facility will be tested;
the crushing, grinding, and storage operations, the kilns, and
the sawdust dryers. Sampling at the crushing and grinding
cperations will be for particulate matter (PM), particulate
matter legss than or equal to ten microns (PV,,), condensilble

)+ At the storage and grinding oparations
process material will be sampled and sieve and moisture analyses
will be performed on the material.

Sampling at the kilns and sawdust dryers will be for PM,
PM,,, CPM, particle sizing, multinla metals, tetal fluorides,
hydrogen fluorides, carbon monoxide, nitrogen oxides, total
hydrocarbons, methane, éethane, volatile organics, and
semivelatile oxganics.

The following description of the process and outline of the
test plan are specific to Pine Hall Brick, Additionally, site
modificatione need to he made at Pine Hall Brick before testing
can be initiated. Although the following is site-specific, the
general procedures and test methods are applicable to all the
brick manufacturing facilities that will be tested.

2.0 TECHNICAL OBJECTIVES

(1) Determine emiasion factors for the erushing, grinding,
and storage operations for the brick manufacturing
industries for:

(1) Particulate Matter
(2) PMy,

(2) Determine emission factors for the kiln and sawdust
dryer operations for the brick manufacturing industries
for :

(1) Particulate Matter
(2) PMy,
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3.0 PROCESS DESCRIPTION

The kiln outlete are targeted for test;ng at the three brick
plants., At Pine Hall Brick the kiln outlet is also the sawdust
dryer inlet. In the following the kiln ocutlet is referred to as
the sawdust dryer inlet.

3.1 Sawdust Dryer
A simplified process schematic for the sawdust dryer

operations is given in Figure 3.1-1. This figure also shows the
locations for the emissions testing.

DRYER INLET ! ““ORIEN STORAGE SLLO
(KILN QUTLET) :

TEST LOCATION = gL —
H = 10 ATMOSPHERE

SAWDUET TO  cpmm
ORY STORAGL SO

// Pt i————

CYCLONE OUTLET
TEST LOCATIONS

Figure 3.1-1: 8Sawdust dryer process schematic and emissions
testing locations at Pine Hall Brick.
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The exhaust gases from two kilns are combined into a single
inlet to the sawdust dryer. The kiln exhaust gases and the green
sawdust enter the dryer together., At the opposite end of the
dryer the dried sawdust 1s removed and the gas stream is split
into parallel paths. Each path consists of a cyclone and induced
draft fan. Following the ID fans the two gas streams are
independently introduced into a single baghouse. The gases are
then exhausted into the atmosphere at the top of the baghouse.

The dried sawdust is collected from the end of the dryer,
the cyclones, and the baghouse onto a commen conveyor. The
sawdust is then transported to the dry storage =zile.

The emissions testing for the sawdust drying operations will
be performed at three locations simultanecusly. These locations
are the dryer inlet (which is also the kiln outlet) and both of
the cyclone outlets. The baghouse at Pine Hall Brick is atypical
of sawdust drying operations at a brick manufacturing facility.
Therefore, the exhaust gaszes from the baghouse will not be
tested.

3.2 Crushing, Grinding, and Storage

A simplified process schematic for the crushing, grinding,
and storage operations is given in Figure 3.2-~1., This figure
also shows the locations for the emiszsions testing.

TEST
.—~,_  LOCATIONS

STORMIE ] S ifff' i
A
ChIRAS

Figure 3.2-1: Crushing, grinding, and storage operations process
echematic and emissions testing locations at Pine
Hall Brick.
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The raw material is kept in a covered storage pile. From
this pile the process material is loaded into the primary
crusher. JIn the primary crusher the large piecas of material are
broken apart. From the primary crusher the material is
transported into the grinding building, where it is first ground
and then screened. From the sc¢reening operations the undersized
material isg traneport into the storage building. The material is
kept in the storage building until it ie loaded into the brick
making operatiocns.

Emissions from the primary crusher and the grinding building
will be measured. Process material will be sampled at the
grinding building and at the storage building for sieve and
moisture analyses.

4.0 SITE MODIFICATIONS

In order for the emissions testing to be performed, several
site modifications need to be made. At the sawdust dryer test
porte will need to be installed as well as providing acceegs %o
the test ports. For testing at the grinding building, duct
extensions will need to be fabricated and inetalled and access
provided to the test areas.

4.1 Sawdust Dryer

The following modifications need to be made at the sawdust
dryer inlet:

(1) Install two (2) 6" Test Ports and one (1) 3" Test
Port. The 6" ports must be in the same cross~
sectional plane and at a 90° angle. The 3" port
will be downstream of the 6" ports.

(2) Cut hand rail on existing catwalk and replace with
a chain to allow equipment access to test port.

(3) Erect scaffolding to access the §" test port that
will be facing the ground.

The following modifications need to be made at both of the
sawdust dryer cyclone outlete:

(1) Install two (2) 6" Test Portg and one (1) 3" Test
Port. The 6" ports must be in the same cross-
sectional plane and at a 90° angle. The 3" port
will be downstream of the 6" ports.
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(2) Erect scaffolding to access the tast ports at each
duct.

4.2 Crushing, CGrinding, and Storage

The following modifications need to be made at the primary
crusher:

(1) At the base of the crusher, cover all openings
(except for the doorway) with plastic.

(2) Install pulleys in the roof of the crusher to
suspend the ambient samplers.

The following modifications need to be made at the grinding
building: ‘

(1) Install ductwork from the tweo (2) outlet fans
facing the primary crusher, Each duct will
contaln two (2) 6" Tests Ports at a 90° angle.

(2) Erect scaffolding to access test ports.

(3) Eréct scaffolding between the two inlet fans to
accommodate ambient air samplers.

(4) When setting up for emissions testing, cover ridge
vent and the outlet fan facing the storage area

with plastic.

Since there will be no emissions testing at the storage
building, only sampling of the proceses material, no modifications
need to be made at this location,

5.0 EMISSIONS TESTING

All emissione testing will be performed using EPA approved
test methods and procedures, Additienally, all QA/QC procedures
listed in each method, ae well as those constituting good
laboratory and sampling practices will be followed.

5.1 Sawdust Dryer

Table 5.1=1 lists the pecllutants of interest and the test
methods for each of these pollutants for the sawdust dryer
emissions testing. Tables 5.1-2 and 5.l«3 list the semivolatile
and volatile compounds, respectively, which are of interest for
this emisgsions testing program. Finally, Table 5.,1=4 lists the

5
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metals of interest. These lists are applicable for all three
dryar test locations.

Table 5.1-=1: Pollutants and Test Methods for Emissions
Testing at the Sawdust Dryer.

POLLUTANT TEST METHOD
e A P ——dee

Multiple Metals and \ Method 0012 Mcdified for PBM?
Particulate Matter (PM)

PM,, and Condensible PM Method 201A/202°

‘Particle Sizing Andersen Impactor
Total Fluorides Method 138°
Hydrogen Flueride (HF) Method 25°
Carbon Monoxide (CO) Methed 10°
Nitrogen Oxides (NO,) Method 7E°
Organics
Total Hydrocarbons (THC) Method 25A°
. Methane (CH,) Method 18¢¢
Ethane (C,H,) Method 18°:¢
Volatile Organics Method 0030°®
Semivolatile Organics Methed 0010°

e e e o ————
%40 CFR 51 Appendix M

"Pest Methods for Evaluating Solid Waste, Third Edition, Report sW-844, U.s.

EPA, Office of sSolid Waste and Emergancy Response, washington, DC, 19B6.
‘40 CFR 60 Appendix A
dmethod 18 utilizing an intsgrated bag mample with GC analysis.
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TABLE 5.1=2: Targeted Semiveolatile Compounds for the Sawdust
Dxyer using Method 0010.

| ——  — —— — .~ . . ____ _____ __________]
COMPOUND _(VALIDATED) COMPOUND (NOT VALIDATED)

Phenol 2«methylphenol”

naphthalene dimethylphthalate
dibenzofuran
di-n-butylphthalate’

*Not a listed HAP.

TABLE 5.1-3: Targeted Volatile Compounds for the Sawdust
Dryer uslng Method 0030,

COMPOUND (VALIDATED) ' COMPOUND (NOT VALIDATED)
chloromathane acetone’
bromomethanea carbon disulfide
methylene chloride acrylonitrile
chloroform : 2=butanone
trichlorofluoromethane’ 1,1,l=trichloroethane
iodomethane vinyl acetate
carbon tetrachloride 2=-hexanone’
trichlorcethens’ toluene
benzene ethylbenzene
tetrachloroethene gtyreaene

o=xylene

' m-/p-xylene —

"Not a listed HAP.
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Table 5.1-4: Targeted Metals for the Saw=-
dust Dryer using Method 0012.

METAL
—  —/—  — — — — — —— — ——________ __________ ]

antimony
arsenic
beryllium
cadmium
chromium
lead
manganese
mercury
nickel
phosphorus

seleniunm
. -

A minimum of three valid sampling runs will be performed at
each of the test locationa for each of the test methods. The
test methods utilizing CEMs (Methods 3A, 7E, and 10) will be run
throughout the test program.

The field testing team will consist of one test team
coordinator, one QA/QC officer, one CEM technician, and recovery
and sampling technicians. The number of recovery and sampling
technielans will vary from day to day depending upon the
echeduled testing.

5.2 Crushing, Grinding, and Storage

Emissions testing for the crushing, grinding, and storage
operations will be performed for particulate matter only.
Particulate emizsions will be measured at the primary crusher and
at the grinding building. Because of the difficulty of totally
enclosing the storage building, no emissions testing will be
performed, At the storage bullding the process material will be
sampled and sieve and moisture analyses will be performed on this
material. The process materlal will also be sampled at the
grinding building. The emissions testing will involve both
ambient and in-duct measurements. Table 5.2=1 summarizes the
testing to be performed at the ¢rushing, grinding, and storage
operations.

A minimum of three valid sampling runs will be performed at
each of the test locations for each of the test methods. Each
ambient sampling run at the primary crusher will last eight
hours. The background ambient sampling at the crushing building
will be performed during the in-duct sampling period.

8
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The field test team will consist of one test team
coordinator, one QA/QC officer, and recovery and sampling
technicians. The number of recovery and sampling technicians
will vary from day t¢ day depending upon the acheduled testing.

Table 5.2-1: Pollutants and Test Methods for Emissions
Testing for the Crushing, Grinding and Storage

Operations.
. - —  — — " - —— ]
TEST LOCATION - POLLUTANT TEST METHOD
Primary Crusher Particulate Matter{PFM) Ambient Hi-Vol®

PM,, end—Condensibhie—eM Ambient Hi-Vol®

Grinding Building FM, PNM,,, samd—CEN Method 201/202°
Background PM Ambient Hi-vol®
Background PM,, Ambient Hi-Vol®

(8ieve and Meoisture Analyses on Proc¢eass Material)

(8ieve and Moisture Analyses on Process Material!

840 CFR 50 Appendix B
%40 CFR 50 Appendix J
®40 CFR 51 Appendix M
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Figure 1. Sampling points for Pine Hall Brick Plant.
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