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SECTION 1

INTRODUCTION

Section III of the Clean Air Act of 1970 charges the Administrator of
the U.S. Environmental Protection Agency (EPA)} with the responsibility of
establishing federal standards of performance for new stationary sources
which may significantly contribute to air pollution. When promulgated,
these standards of performance for new stationary sources are to reflect
the degree of emission limitation achievable through application of the
best demonstrated emission centrol technology.

EPA's Office of Air Quality Planning and Standards (OAQPS) selected
the Chatham Brick and Tile Company at Gulf, North Carolima, as a site for
an emission test program. The test program was designed to provide a por-
tion of the emission data base required for new source performance standards
(NSPS) for the process associated with the production of clay bricks. The
Chatham Brick and Tile Company's manufacturing plant produces clay bricks
for the building brick industry. The clay bricks are fired in twoe sawdust-
fired kilns (Harrop Kilns Nos. 1 and 2). The two kilns are operated 24-hr
a day and 7 days a week. The two kilns are located in one building and are
parallel to each other.

The purpose of the testing program was to obtain particle size distribu-
tion data and CC0, measurements of the kiln emissions. Results of measurements
contained in thi§ report were performed during times of normal operation of
the production process.

Emissions sampling was conducted on the kiln exhaust stack and waste
heat exhaust stack associated with each of the two Harrop Kilns. The pro-
duction rate of fired bricks from each of the two kilns during sampling was
approximately 5 tons/hr; or 10 tons/hr total.

Midwest Research Institute's (MRI's) Work Assignment No. 42 from EPA
required one particle size distribution test from each of the two kiln ex-
haust stacks. Information from Chatham Brick and Tile Company personnel
prior to the initiation of testing indicated that one of the two kilns was
not fired exclusively with sawdust. The Harrop Kiln No. 1 on the west side
of the kiln building was periodically "flashed” with natural gas in conjunc-
tion with the sawdust fuel. The east kiln (Harrop Kiln No. 2) was exclusively
sawdust~-fired during the field test. In concurrence with the EPA technical
manager, the particle size distribution test on the Harrop Kiln No. 1 (west
side) kiln exhaust stack was omitted. Instead, two particle size distribu-
tion tests were conducted on the Harrop Kiln No. 2 (east side) kiln exhaust
stack. Each test was conducted at a different traverse point location.




The measurement program was conducted August 19, 1980. A copy of MRI's
Work Assignmnt and Technical Directives is included in Appendix F.

The sequence of events performed during this sampling program are pre-
sented in Table 1-1 (Summary Log for Sampling Matrix).

The following sections of this report cover the summary of results (Sec-
tion 2), process description and operation (Section 3), location of sampling
points (Section 4), sampling and analytical procedures (Section 5), and ap-
pendices (Section 6). The appendices present copies of all field and labora-
tory data sheets, computer reduction of test data, and results of laboratory
analyses.
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SECTION 2

SUMMARY OF TEST RESULTS

The results of the testing program conducted at Chatham Brick and Tile
Company are presented in Tables 2-1 through 2-3.

CARBON DIOXIDE EMISSION TEST DATA

The results of the eight CO, emission tests are presented in Table 2-1.
The percent 0,, CO, and N_,, and %ry molecular weight (1b/1b-mole) of the
stack gas are also presenfed.

PARTICLE SIZE DISTRIBUTION TEST DATA

The results of the two particle size distribution tests at the Harrop
Kiln No. 2 (east) kiln exhaust stack have been summarized in Tables 2-2 and
2-3. The results are shown graphically in Figures 2-1 and 2-2.
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TABLE 2-2, ANDERSEN MARK III CASCADE IMPACTOR SAMPLING
PARAMETERS AND RESULTS - HARROP KILN NO, 2

(EAST) KILN EXHAUST STACK, RUN NO, 1

INFUT DATA FOR FILE RUN1

TEST DATE - £8-19-80 % HWATER= 7.3

FROJECT % - 4448-L42 % CAREON DIOXIDE= 2437

TEST SITE - CHATHAM EBRICHR &TILE CO. 7% CAREDN MONOXIDE= @

RUN ID - DNE % DXYGEN= 17.%
ANDERSEN IMFPACTOR

STACK TEMFERATURE= 315.06 DEGREES F. SAMFLING TIME= 0.0 MIN.

EAR. PRESSURE= 29.70 INCHES HG FRESSURE DROF= 0.00 INCHES HG

STATIC PRESSURE= ~0.34 INCHES HZD SAMFLER TEMF. = 315.0 DEGREES F.

AVE. DELTA F= 0.5 INCHES H20 FARTICLE DENS= 1

PITOT COEFF.= B4 METER VDL.= 38,245 CUBIC FEET

METER TEMF.= 181.5 DEGREES F. DELTA H= 1.3 INCHES HZ0

PROEE DIA.= 0.25 INCHES

CALCULATED RESULTS

SAMFLE V0OL.-DRY STD.= 35.893 CU. FT7. DRY HMOLECULAR WT.= 29.10

SAMPLE VOL.-WET STD.= 3B.719 CU. FT. WET MOLECULAR WT.= 28.2%9

STACK VELODCITY= 2777.0 FT./MIN, % ISOHINETIC= 100.9

ROZZLE VELOCITY= 2802.7 FT./MIN, SAMFLING RATE-ACTUAL= [.?5% CU.

LOADING= 004289 GRAIN/SCF WEIGHT CORRECTION= 0.080 MG.

LOADING(DRY )= 004826 GRAIN/SCF MASS COLLECTED= 10.740 MG.

STAGE # 0 1 2 3 4 S 6 7

FINAL WT 458.649 446.67 453.96 442.09 452.85 4%53.646 450.21 437.37
(MG

TARE HWT 454,98 444.55 4T1.42 440,57 452,39 453.31 449.95  437.04
(MG)

NET W7 i.58 Z.0% 2,484 1.44 b.38 .27 0.18 0.2%5
(MG} CORRECTED

FRACTION 14.468 18.96 2Z2.86 13,38 3.53 2.51 1.67 2.32
< 0OF 707TAL

Cum., % 14.48 33.464 D&.01 4% .89 73.42 75.923 77460 79.93
WITH FILTER

FRACTION 18.37 23.72 28.40 146.74 4,42 3.14 2.09 2.91

% WITHOUT FILTER

Cum, % 18.37 42.0%9 70.70 87 .44 ?1.8¢& ?5.06 ?7.0%9 100.06C

WITHOUT FILTER

JET VEL. 74 137 2z29 378 &73 1528 2966 o932
(CM/SEC)

DS0 SIZE 11.57 7421 4.87 3.31 2.11 1.04 0.63 0.41
(MICRONS)

DM/DLOGD 6.083%46 0.00577 0.00341 0.00078 0.0003% 06.00033 0.0005S
(GRAINS/SCF)

GEC MEAN ?.13 5.93 4,02 2,64 1.48 0.81 0.51
(MICRONS)

FARTICLE S.4D+04 1.2D+405 1.1D+0% 3.46D+04 2.90+04 5.0D+04 1.,.3D+05
COUNT !

FT/MIN

FILTER
S76.0%

547 .81
2.16
20,07

108.00

<0.41




TABLE 2-3.

ANDERSEN MARK III CASCADE IMPACTOR SAMPLING

PARAMETERS AND RESULTS - HARROP KILN NO, 2
(EAST) KILN EXHAUST STACK, RUN NO, 2

ca.

WATER=
CARBON
CAREON
OXYGEN=

4
A
4

ANDERSEN IMFACTOR

INFUT DATA FOR FILE RUN2

TEST DATE ~ 8-19-B0

FROJECT & - 4448-L42

TEST SITE - CHATHAM EBRICK &TILE

RUN ID - TWO

STACK TEMPERATURE= 317.0 DEGREES F.
EAR. FRESSURE= 29.70 INCHES HG
ETATIC FRESSURE= ~0.34 INCHEE HZC
AVE. DELTA P= 0.5 INCHES
PITOT COEFF.= .84

METER TEMF.=
FROBE DIA.=

SAMPLE WVOL.-DRY STD.= 4.4614 CU. FT. DRY MOLECULAR WT.= 29.10

SAMPLE VOL.-WET STD.= SB.91S CU. FT. HWET MOLECULAR WT.= 28,29

STACH VELOCITY= 2841.7 FT./7MIN. ¥ ISOKINETIC= 100.3

NOZZLE VELDCITY= 28S0.4 FT./MIN. SAMPLING RATE-ACTUAL= 0.972 CU. FT/MIN

LOADING= +004473 GRAIN/SCF WEIGHT CORRECTION= o.08C MG.

LOADING(DRY)= 005041 GRAIN/SCF MASS COLLECTED= 17 .840 MG.

STAGE # 0 1 2 3 4 ] é 7 FILTER

FINAL WT 443.53 425.11 447.49 429.15 43B.70 424.3&8& 443.39 424.54 943.73
(MG}

TARE WT 441,40 423.01 443.45 427,18 438.02 423.31 442.5% 423.47 E3%.0%
(MG

NET WT 2.05 2.02 3.94 1.8%9 0.60 0.%97 0.76 .99 4,60
(MG} CORRECTED

FRACTION 11.49 11.32 22.20 10.59 3.36 Z.494 9.26 9.55 25.78
% OF TOTAL

CumM. % 11.49 22.81 a%.01 S5.61 S8.97 64.41 68.67 74,22 100.00
WITH FILTER

FRACTION 15.48 15.26 29.91 14,28 4.53 7.33 S.74 7.48

% WITHOUT FILTEK

CuM. X% 15.48 30.74 &0.65 74.92 79.46 84.78 ?Z.52 100.0C

WITHOUT FILTER

JET VEL. 75 140 233 389 684 145% 3017 6033
{(CM/SED)

D36 SIZE 11.48 7.15 4.84 3.2 Z.10 1.03 0.62 0.41 <0.41
(MICRONS)

DM/OLOGD 0.00258 0.00611 0,00294 6.000B1 0,00082 0.,00090 0.00144
(GRAINS/SCF)

GEDQ MEAN ?.06 S.88 3.9%9 2.62 1.47 0.80 0.58 <0.50
({MICRONS?} .

FARTICLE 3.5D+04 1.3D+05 9.1D+04 3.8BD+04 6,%D0+04 1.4D+05 3.5D+05

COUNT

SAMPLING TIME=
FPRESSURE DROF=

SAMFLER TEMF. = 3

. 7.3
DIOXIDE= 2.37
MONOXIDE= O

i7.9
20.0 HMIN.

0.00 INCHES HG
17.0 DEGREES F.

HZ0 FARTICLE DENS= 1
HETER VOL.= S58.230 CUBIC FEET
DELTA He= 1.4 INCHES HZ0

160.5 DEGREES F.

s
.

0

F
-

INCHES

CALCULATED RESULTS
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Figure 2-1. Andersen Mark III Cascade Impactor particle
size results: particulate diameter versus
percent weight less/greater than stated
size - Harrop Kiln No. 2 (east) kiln ex-
haust stack, run Nos. 1 and 2.
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versus particulate diameter - Harrop Kilm No. 2
(east) kiln exhaust stack, run Nos. 1 and 2.




SECTION 3

PROCESS DESCRIPTION AND OPERATION

Chatham Brick and Tile operates two building brick kilms which were
rebuilt in 1951 and 1954 and have a total production capacity of 61,952
cored bricks per day. The firm produces standard-size cored and solid
building brick with various surface finishes and textures as well as custom
brick on special order.

PROCESS DESCRIPTICN

Figure 3-1 shows the main steps of the manufacturing process at Chatham
Brick and Tile Company and also indicates sampling locations during the test-
ing program.

A belt conveyor carries the clay from the stockpile to the pug mill
where sawdust and water are added until the mix contains about 23% sawdust
and 4% water. The mix then moves through the deaerating section of the pug
mill to remove any air bubbles and is extruded onto a conveyor in a con-
tinuous column through an appropriate die to obtain the desired size and
shape. A cutting machine slices the column into individual bricks; odd-
sized and otherwise defective bricks are returned by another conveyor to
the pug mill for remixing. The unfired (green) bricks continue on a con-
veyor to the automatic hacker for stacking onto the kiln cars. Each kiln
car holds 2,816 standard (3-1/2 in. x 8 in. x 2-1/4 in.) bricks. The loaded
kiln cars are then moved to a holding area to await drying and firing in
the kiln.

Chatham Brick has two tunnel kilns comprised of a drying section, a
firing section, and a cooling section. Both kilns are 111 m (364 ft) long
and are each equipped with 64 dual fuel burners which may use either No. 2
fuel o0il or natural gas. In addition, a pneumatic system can feed sawdust
to 38 alternative burners for firing. Due to rising fuel costs, the firm
uses natural gas and oil solely for custom finishes on special orders.
Sawdust is trucked in from local mills and stockpiled. Conveyors move the
sawdust to a dryer and then to the fuel distribution system for firing at
the rate of approximately 10 to 13.5 tons/day per kiln.

At full capacity, a kiln car is moved into the kiln drying section every
1-1/2 hr (16 cars per day) for solid brick and every hour and 5 min (22 cars
per day) for cored brick. Hot air for drying is drawn from the cooling sec-
tion of the kiln and used to reduce the moisture content of the brick to
less than 1%. The cars are pushed from the drying section to the firing
section, where the bricks are fired at about 1000°C (1830°F); the cars then
proceed to the cooling section and from there to an automatic dehacker for
restacking the bricks into marketable bundles which are stored outside to
await shipment.

10
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PROCESS OPERATIONS

The purpose of this test program was to determine the particle size
distribution of emissions from a sawdust-fired building brick kiln.

Each kiln has two stacks, one exhausting the drying section (north stack),
and one exhausting the firing section (south stack). An Orsat analysis was
performed twice on each stack of both kilns. Kiln No. 1 (west kiln) was
fired with gas due to a custom order requiring the brick to be manufactured
as customary 15 years ago to obtain a special surface finish. Kiln Neo. 2
(east kiln) was fired exclusively with sawdust; a particle size analysis
was performed on the stack from the firing section by means of an Andersen
impactor. In addition, the moisture content of the exhaust gas stream from
this stack was determined by EPA Method 4.

The kilns at Chatham Brick and Tile Company are equipped with flowmeters
to monitor oil and gas flows and thermocouples to measure temperature. When
firing with sawdust, the temperature reading controls the sawdust feed rate,
however, no provisions exist to accurately measure the feed rate.

On August 19, 1980, process monitoring began at 10:45 AM; testing began
shortly after 10:45 AM and was concluded at 11:;00 PM. The kiln operators
reported that there had been no process upsets, and the operation had been
normal. During the day of the test, kilm No. 2 had a throughput of 16 cars,
i.e., production of 45,056 standard cored bricks. This reduced production
rate, down from 61,952 cored bricks per day, was due to a slow down in the
building industry.

The average temperature was 1000°C (1830°F) which is the same as during
full production. The reduced production was not believed to significantly
affect the particle size distribution since -kiln temperatures, and thus,
sawdust firing rates, during the testing were in the normal ranges.

12




SECTION 4

LOCATION OF SAMPLING POINTS

This section presents detailed descriptions of the sampling locations
used for the measurement of CO, emissions and particle size distributiomn.
Each test location is discusse% separately.

A generalized overview of the kiln building complex is presented in
Figure 4-1. Figure 4-2 presents a flowsheet of the brick making and kiln
firing process at Chatham Brick and Tile Company. Heated air from the brick
firing zone in the kilns is recycled back to the brick drying zone. Excess
heated air recycled to the drying zone is exhausted to the atmosphere through
a waste heat exhaust stack located at the north end of each of the kilns.
Heated air from the brick firing zone that is not recycled to the drying
zone, is exhausted to the atmosphere through a kiln exhaust stack at the
southern end of each of the kilns (Figure 4-1). No emission control equip-
ment presently exists on any of the four kiln building exhaust stacks.

HARROP KILN NQ. 2 (EAST) KILN EXHAUST STACK SAMPLING LOCATIONS

This exhaust stack is rectangular in shape. A sheet metal rectangular
stack extension with ports was provided by Chatham Brick and Tile Company
for sampling purposes. The stack extension was placed on top of the rec-
tangular brick exhaust stack. The location of the ports used to sample this
exhaust stack is presented in Figure 4-3. View A is from the west side look-
ing east. View B is from the south side looking north.

The five sampling ports are located in a 32-in. long by 29-in. wide
rectangular vertical duct. The distance from the five ports to the nearest
downstream disturbance; which is where the duct is reduced in size above
the exhaust fan, is 286 cm (112.75 in.), or 3.76 duct diameters. The dis-
tance from the five ports to the nearest upstream disturbance; which is the
top of the stack extension, is 66 cm (26 in.), or 0.87 duct diameters.

This sampling location did not meet the "8 and 2 diameter" criterion
for particulate traverses for rectangular stacks as outlined in EPA Refer-
ence Method 1 (Federal Register, Vol. 42, No. 160, Thursday, August 18, 1977).
Since the stack extension contained five sampling ports, nine sampling point
locations were chosen for each port traverse for a total of 45 sampling points.
An average stack gas velocity and temperature location was determined by
EPA Reference Method 2 procedures for selection of the particle size distri-
bution sample point location. Figure 4-4 shows the location of the traverse
points and the sampling points selected for the two particle size distribu-
tion tests. Test No. 1 was conducted at traverse point No. 2-7, port No.
2. Test No. 2 was conducted at traverse point No. 3-3, port No. 3. The
distance of the traverse points from the opening of the sample ports is
presented in Table 4-1.
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Conveyor Storage
L ]
l
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1
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Figure 4-2, Chatham Brick and Tile Company
flowsheet.
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TABLE 4-1,

HARROP KILN NO. 2 (EAST)
KILN EXHAUST STACK SAM-
PLING POINT LOCATIONS

Distance from outside edge
of sample port

Point No. (cm) (in.)
1 4.4 1 3/4
2 13.3 5 1/4
3 22.2 8 3/4
4 31.1 12 1/4
5 40 15 3/4
6 48.9 19 1/4
7 57.8 22 3/4
8 66.7 26 1/4
9 75.6 29 3/4
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Carbon dioxide emission tests were also conducted at this location and
were accomplished using the stack extension and sample peorts as described

above. No specific sample point location or port was utilized for these
tests.

HARROP KILN NO. 1 (WEST) KILN EXHAUST STACK SAMPLING LOCATIONS

This exhaust stack is rectangular in shape and is similar in dimension
to the Harrop Kiln No. 2 (east) kiln exhaust stack. Therefore, the stack
extension used at the Harrop Kiln No. 2 (east) kiln exhaust stack was also
utilized at this sampling location.

No particle size distribution tests were conducted at this location
because this kiln (Harrop Kiln No. 1) was not exclusively fired with saw-
dust. Carbon dioxide emission tests were conducted at this location uti-
lizing the ports and stack extension.

HARROP KILN NO. 1 (WEST) AND HARROP KILN NO. 2 (EAST) WASTE HEAT EXHAUST
STACK SAMPLING LOCATIONS

Both of these exhaust stacks are rectangular in shape. A sheet metal
rectangular stack extension was provided by Chatham Brick and Tile Company
for sampling purposes. The stack extension was placed on top of the rec-
tangular brick exhaust stacks. This stack extension was 40-in. long by 27-in.
wide and contained four sample ports.

The stack extension did not fit properly on the Harrop Kiln No. 1 (west)
waste heat exhaust stack. The stack extension was slightly narrower (approxi-
mately 1 to 2 in.) than the opening of the stack. Since the pressure of
the stack was positive, the improper fit of the stack extension was not con-
sidered to be a significant problem for use in testing this location. The

stack extension did fit properly on the Harrop Kiln No. 2 (east} waste heat
exhaust stack.

No particle size distribution tests were conducted on either of the
waste heat exhaust stacks. Carbon dioxide emission tests were conducted at
each of the waste heat exhaust stacks utilizing the stack extensioen and sam-
ple ports.
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SECTION 5

SAMPLING AND ANALYTICAL PROCEDURES

This section describes the sampling equipment and analytical procedures
used by MRI personnel to conduct and analyze data from the CO, emission and
particle size distribution tests. All sampling equipment use% during the
test was provided by MRI unless otherwise specified.

FEDERAL REGISTER METHODS

Standard EPA methodologies as described in the Federal Register, Vol.
42, No. 160, Part II, Thursday, August 18, 1977, were used for Methods 1,
2, 3, and 4.

EPA METHOD 1 - SAMPLE AND VELOCITY TRAVERSES FOR STATIONARY SOURCES

Sample locations at the Harrop Kiln No. 2 (east) kiln exhaust stack
were determined using the procedures described in Method 1. The field data
are presented in Appendix A. Method 1 determinations were not required for
sampling purposes at the other kiln exhaust stack locations.

The sample port locations at the Harrop Kiln No. 2 (east) kiln exhaust
stack did not meet the Method 1 criteria of eight downstream and two upstream
duct diameters. The five sample ports were located 3.76 duct diameters down-
stream and 0.87 duct diameters upstream from the nearest disturbances. These
measurements did meet the minimum requirements of two downstream and 0.5
upstream duct diameters from the nearest disturbances.

EPA METHOD 2 - DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE
(TYPE S PITOT TUBE)

Velocity measurements were made at the Harrop Kiln No. 2 (east) kiln
exhaust stack using standard Method 2 techniques and equipment. The field
data are presented in Appendix A. The calibration data for the equipment
used for these measurements are presented in Appendix E. Velocity measure-
ments were not conducted at the other kiln exhaust stack locations. Carbon
dioxide emission sampling at these locations did not require velocity mea-
surements.

EPA METHOD 3 - GAS ANALYSIS FOR CARBON DIOXIDE, OXYGEN, EXCESS AIR, AND DRY
MOLECULAR WEIGHT

All CO, emission measurements were made using standard Method 3 pro-
cedures and“equipment. The sample probe was inserted into the stack exten-
sion a sufficient distance to obtain a representative sample. An Orsat

analyzer was used to determine the percent C02, as well as the percent 02,
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CO, N,, and dry molcular weight of the stack gas. The field data are pre-
Sentea in Appendix B.

The equipment used to collect and analyze the samples for these tests
was provided by the Emission Measurement Branch, Emission Standards and En-
gineering Division, U.S. Environmental Protection Agency, Research Triangle
Park, North Carolina. The equipment provided by EPA included a stainless
steel sample probe, diaphragm pumps with flow control and rate meter, inte-
grated gas bags, and an Orsat analyzer. The Orsat analyzer had been charged
with fresh chemicals just prior to the field test.

EPA METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES

The moisture content of the stack gas at the Harrop Kiln No. 2 {east)
kiln exhaust stack was determined using standard Method 4 equipment and tech-
niques. A moisture determination was not required for sampling purposes at
the other kiln exhaust stack locations. The field data are presented in
Appendix A.

PARTICLE SIZE DISTRIBUTION TESTS

Testing for particle size distribution at the Harrop Kiln No. 2 (east)
kiln exhaust stack was done using Andersen cascade impactors. The Andersen
Cascade Impactor (Mark III), classifies particles into eight (8) size ranges.
Figure 5-1 presents a schematic illustration of the Andersen sampling system
in sampling position. Also shown in Figure 5-1 is the vacuum pump and sam-
ple rate indicating manometer used for controlling the sampling.

The Andersen impactor was preheated in an oven prior to the sampling
run. The impactor and nozzle were preheated to a temperature sufficiently
higher than stack temperature to prevent condensation in the sample line.
The preheated impactor was transported from the oven to the stack wrapped
in insulation material.

During sampling the flow was adjusted to the predetermined flow rate
as indicated by the manometer monitoring the pressure drop across the im-
pactor orifices. Sampling time for test Nos. 1 and 2 were 60 min and 90
min, respectively. At the conclusion of the sampling period, the impactor
was withdrawn from the stack with a sample continuing to be drawn until the
nozzle cleared the sample port, at which time the vacuum pump was turned
off. The time required to perform this "sampling while withdrawing" was
typically not more than 10 sec and is a negligible portion of the total
sample period. This technique insures that the impacted sample particles
remain in place during the withdrawal period. The field data for the two
test runs are presented in Appendix A.

The collection substrates used for the particle size distribution tests
consisted of the standard slotted, circular glass fiber filters manufactured
by the cascade impactor manufacturer. The filters were tare-weighed and
final-weighed in the field. A portable vacuum desiccation system was used
to condition the filters. A digital electrobalance (Cahn Model 27) was used
to weigh the filters.
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Each set of collection substrates included eight slotted filters and
one unslotted backup filter. Each filter was placed in a separate, marked
square of aluminum foil and folded in half for weighing. The procedures
used for weighing the filters are as follows:

1. Complete sets of filters and their numbered aluminum foil container
were placed in the vacuum desiccation chamber and conditioned under vacuum
for a period of 60 min. A mercury manometer was used to monitor the vacuum
in the chamber. A vacuum of less than l-in. Hg absolute was achieved.

2. The filter sets were removed from the vacuum chamber and placed in
another chamber containing silica gel to prevent moisture accumulation dur-:
ing weighing.

3. A filter and its numbered aluminum foil container was placed on
the balance pan. A period of 30 sec was monitored with a stop watch before
a weight was recorded. Each filter and its aluminum foil container were
weighed one time.

4. The filters and aluminum foil containers were returned to the vac-
uum desiccation chamber and placed under vacuum again for a peried of 15
min.

5. The filters and aluminum foil containers were removed from the
vacuum desiccation chamber and returned to the silica gel desiccation chamber.
The filters and foil containers were weighed a second time, allowing 30 sec
for the balance to stabilize before a weight was recorded.

6. The filters and aluminum foil containers were returned to the vac-
uum desiccation chamber and placed under vacuum for a period of 15 min.

7. The filters and aluminum foil containers were removed from the vacuum
chamber and placed in the silica gel desiccation chamber. The filters and
aluminum foil containers were weighed a final, third time, allowing 30 sec
for the balance to stabilize before a weight was recorded.

Upon completion of each particle size test, the Andersen cascade impac-
tor was held in an upright, vertical position to prevent movement of impacted
particles. Both ends of the impactor were sealed during transportation from
the test site to the field laboratory. The impactor was disassembled and
the sample recovered according to the operation manual provided by the impac-
tor manufacturer. The recovered filter stages were placed in their numbered
aluminum foil containers.

Upon completion of the sample recovery, the filters were final weighed

in the field laboratory according to the procedures previously described in
this section. The results of the weighings are presented in Appendix A.
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SECTION &

APPENDICES

This section of the report presents copies of all field and laboratory
data sheets, computer reduction of test data, results of laboratory analyses,
and sampling equipment calibration data.
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APPENDIX A

ANDERSEN CASCADE IMPACTOR PARTICLE SIZE
DISTRIBUTION TEST DATA

A-1 Andersen Cascade Impactor Particle Size
Size Distribution Test Computer Data
Reduction Results

A-2 Andersen Cascade Impactor Particle Size
Distribution Test Field Data Sheets

A-3 Andersen Cascade Impactor Particle Size
Distribution Test Laboratory Weighing
Data




A-1 Andersen Cascade Impactor Particle Size
Distribution Test Computer Data Reduc-
tion Results
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Andersen Mark III Cascade Impactor Sampling Parameters
and Results - Harrop Kiln No. 2 (East) Kiln Exhaust
Stack, Run No. 1

A-3




INFUT DATA FOK FILE KUN

FT/7MIN

FILTER
570.0%

267 .81
2.16
20.07

100,00

TEST DATE - 8-19-80 v 7%

PROJECT # - 4448-L47 A .37

TEST SITE -~ CHATHAM EBRICH &TILE 0. ya {3 a

RUN ID -~ ONE %OOXYLEN= 17.9

ANDERSIN IMEALTOR

STACK TEMFERATURE= 315.0 DEGREES F. GAMELING TIME= 60,0 MIN,

BAR. FPRESSURE= 29,70 INCHES HEG FRESGUAE DROP= 6.00 INCHES HG

STATIC FRESSURE= -0.34 INCHES HZ0 GAMFLER TEMP. = 315.0 DEGREES F.

AVE. DELTA P= 0.% INCHES H20 EARTIOLE DENS= 1

PITOT COEFF.= L84 METEFR VOL o= 48,345 CUBTC FEET

METER TEME .= 101.% DEGREES F. DELTE H= 1.3 INCHES H20

PROEE DIA,= 0.2% TNCHES

j CALCULATED RESULTS

SAMPLE VOL.-DRY STD.= 3%,893 CU, FT. DRY MOLECULAR WT.= 29.10

SAMELE VOL.-WET S$TD.= 36,719 CU. FT. WET MOLECULAR WT.= 28.29

STACK VELOCITY= 2777.0 FT./MIN., % TSOKINETIC= 100.9 ,

NOZZLE VELOCITY= 2802.7 FT./MIN., SAMPLING RATE-ACTUAL= (0.955 CU.

LOADING= 004289 GRAIN/SCF WEIGHT CORRECTION= 0.080 MG.

LOADING(DRY)= . 004626 GRAIN/SCH MASS COLLECTED= 10.760 MG.

STAGE # 0 1 2 3 4 & é 7

FINAL WT 458.44 446,67 453,94 442,09 452,85 453,66 450,21 437.37
(MB)

TARE WT 454,98 444,55 451,47 440,57  457,3% 453,31 449.95 437,04
(MG)

NET WT 1.58 2,04 2,44 1.44 0.38 27 6,18 0.25
(MG) CORRECTED

FRACTION 14,68 18.94 22.86 12,38 3,53 2.51 Leb7 2.37
% OF TOTAL

CUM, % 14,468 33.64 54,51 69,89 74,42 7%.,93 77 .60 79.93
WITH FILTER

FRACTION 18.37 23,72 28.60 146.74 4,42 3.14 709 2.91

% WITHOUT FILTER .

CUM. % 18.37 42,09 70,70 87.44 91,86 95,00 7.0 100,00

WITHOUT FILTER

JET VEL. 74 137 229 378 673 1626 2944 5937
(CM/SEC)

D50 SIZE 11.57 7.21 4,87 3.31 2,11 1,04 0.63 D.41
(MICRONS) .

DM/DLOGD 0.,00396 0.,00577 0.00341 0,00078 0.08035 ¢.00033 0.00055
(ERAINS/SCF)

GED MEAN 9.13 5,93 4,02 ?.64 1.48 0.81 0.5t
(MICRONS)

FARTICLE 5.4D+04 1.2D+05 1.1D+05 3.46D+04 2.9D+04 5.0D+04 1,3D+05
COUNT ' ‘




Andersen Mark T11 Cascade Impactor Sampling Parameters
and Results - Harrop Kiln No. 2 (East) Kiln Exhaust
Stack, Run No. 2

A-5




INFUT DATA FOR F
TEST DATE - 8-19
PROJECT # - 4448
TEST SITE - CHAT
RUN ID - TWO

STACK TEMFERATUR
BAR., FRESSURE=
STATIC PRESSURE=
AVE, DELTA F=
FITOT COEFF.=
METER TEMF .=
PROBE DIA.=

SAMFLE VGL.-DRY
SAMFLE VOL.-WET
STACK VELOCTITY=
NOZZLE VELDCITY=

LOADING=

LDADING(DRY )=

S8TAGE # 0

FINAL WT 443.03
{MG)

TARE WT 441,40
(MG)

NET WT 2.0%
(MG) CORRECTED
FRACTION 11.49

% OF TOTAL
CuM, % 11.49
WITH FILTER
FRACTION 13,48
¥ WITHOUT FILTER
CuM. % 15.48
WITHOUT FILTER
JET VEL. 75
(CHM/SEC)
D50 SIZE 11.48
(MICRONS)
DM/DLOGD
(GRAINS/ECFH)
GED MEAN
(MICRONS)
FARTICLE

COUNT

TLE RUNZ
-8 ¥
42 # O
Hat BRICH ETILE CO. b MONTEOED
b
ANDERDEN TAFATTOR
E= 317.0 DEGREES F. Ay TIMe=
29.70 INCHES HO DFQr e
-6G.34 INCHES HZ24 L TEMF. =
0.% INCAES HZO FarTICLE DENS=
L84 METEERE VOL .=
100.5 DaGREES F. DELTR =
+ 25 INCHES
CALCULATED RESUHTS
5TD.= S4.614 CU. FT. DRY MCLECULAR WT
8TD.= 98,915 Cue FT. WET sl CULAR WT
2841.7 FT./MIN. ¥ THONINETIC=
ZBYU0 .4 FT./MIN. GAMFLIMID RATE~AC

004473 GRAIN/SCE
L005041 GRAIN/BCEF

1 P4
420,11 447,49

423.01 443,45

2.02 3,96
11.32 22,20
22,81 45,01
15.26 29.91
30.74 60,65

140 233
7415 4,84
0.00258 0.00611
9. 06 5. 86

3.5D0+04 1.3D+05

WETGHT
MASS

3 4
439,15 43870
427.18 438,02
1.89 &0
16,599 3436

55,61 G38.97

14,28 #,03
74.92 79.46
385 6484
3.28 2.10

0.00294 0.00081
3,99 2.6l

F.oAD+04 J.020+234

A-6

CORFE

COLLECTED=

OTIO0

VA R
473,321
D.Y7

5. 44

1.032
B,00082
147

6. P00

[
Foe ot
- -y
13 Y
b ¥

17.9

0.0 MIN.
G.006 INCHES HG

317.0 DEGREES F.
1
sg, 220 CUBTC FEET
1.4 INCHES HED
. = Z9.10
. = 2R.29
100.3
TUAL = 0,972 CU. FT/MIN
Mz 0.080 MG,
17.840 MG,

& SILTER
443,35 4249.54  G43.73
442,58 423,47 SaY,. 0D

.76 0.99 4,60

4,26 5455 2E070

68467 74.22 100,04

D74 7 .48

2.92 1o0.00

3017 4033

.62 0.491 0.41

0.80 0.20 0,50

1.40+0% 3.50+0%




A-2 Andersen Cascade Impactor Particle Size
Distribution Test Field Data Sheets
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN o2 _

MRI Project Number 4 bg-)\(L/Q)
Field Dates §-/¥ j}_g:{ 220030

Plant n(E Tile (o

Sampling Locotion £ //a e —Eact
Sampling Date & -7g-
: FIELD CREW
Crew Chief MarK D, Hausen
Testing Engineer | 62 O & (o bb
o

2

e

Engr. Technician

WP

Lab Technician ! MearK D. f&msep\
2 'Geo‘r-j& Cobb

3
Process Engineer |
2
Other ]
2
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PRELIMINARY VELOCITY TRAVERSE
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MIDWEST RESEARCH [INSTITUTE
PRE LIMINARY
MOISTURE DETERMINATION

Run Number 6{\_2_.

Recorded by M DY
Date g"‘lq '—?0

Assisted by Q, C.

NOTE: Same as Run No.

_A. Condensor and/or Silica Gel Method d
Barometric Fressure, Py :w Q?:7 h. Hg
Ll Barometer Location WM
Reading Time% by _md H
O Elevation IW 0001«
Dry Gas Dry Gos tmpinger
Clock Meter |Flowmeter Meter Water Volume
Time Reading(cf) | Sefting Temp (°F) {ml)
Finol 1409 159,92 | «75.5mll1] lod| 236
(351 2704 lof, 46
Initial 1_335 ’Jo?cg 175(-Fm 95 75 clb 3
Difference | 3 ¥muem | Vm =50 //////% We = ZJ__B
Weight (Grams)
Tube No. Final Initial Difference
_I 2248 &(%,.3 6-5
Total Moisture Adsorbed® Wa = é 5
g 2
Meter Pressure, Pp=Pm = d‘@“ﬁ‘f |n Hg
Average Meter Temperature, Tm = 77. 77
Total Weight of Moisture
Collected, Wc + Wa = Wm = 39,5 gm
Moisture Content = 100 = 7, 5 % by Volume
| +l37s PmVm
(Tm+460) Wm

. Wet/Dry Bulb Method

oF
°F

Dry Bulb Temperature
Wet Bulb Temperature

o

Moisture Content (from Ref, Table) % by Volume

. Predetermined Value

% Moisture Basis

MRI - Form P4 (10/72)
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ANDERSEN SAMPLLING CALCULATIONS

plane Chgtham Deick = Tily Co ,
Sampling Location £7n £xhawyt el Cfa.s-(')
T=st No. ne -

pace _§-)9~ 8O

Inicial MPNH

Velocity head at sampling location, in. Hp0 APs . L{S
Stack temperature at sample point, °F Ts 3/5
Barometric pressure, in. Hg Pb a?‘?'-—s‘d
Static pressure in stack, in., Hg '0'3‘-{ Ps
(Pb) + (0.074 x gage pressure, in. Hp0) %
Percent moisture in gas stream by volume % HoO 7,3
Mole fraction, dry gas 100 - % Ha0 ' Mt
100 .cig 7
Molecular wt. dry stack gas, lb/lb-mole Md 5)‘} 03"
(% COy x 0.44) + (% 0y x 0,32) + (% Ny + % CO x 0.28) AT
Molecular wt. stack gas, ib/lb-mole Ms a% 128
(Md) (ME) + 18(1 - Mf) ’
Stack velocity, fpm Vs ) )
[Ts + 460 2775
5,128.8 (Cp) (\/&Ps) Ps x Ms
Calculated nozzle diameter, in. Dnc 183
Fs/Vs
24 % , where Fs = 0,5 to 0.75 ft3/min r°?°?3
Actual nozzle diamecer, in. Dna ,;,250
Assuned meter temperature, °F Tm 105
Isokinetic sample rate, stack conditions, ft3/min Fs 0 q%
B .
Vs (0,00694) (n)(_:.%)
Calculated meter flow rate, ft3/min Fm

460\ /Ps
Fs (Ts+460) (Pb) (ME)

039
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1SOKINETLC PERFURMANCE WORKSHEET

Prant Chollupn Bovehs Tofe G bate _g/7- 52
Sampling Location A /4 rihawst - Eis¥ Inicial ot A
Test Number Jwe.
Isokinetic equation:
01 = 1,039(T52ye+460) (Vmg, o)
Vs(0)(Ps)(ME)(Dn?)
Average stack temperature, °F Ts,y,
8 |3/5
: ) - 5
Meter volume {std), 17.6&(Vm)€9b+‘3h5) TM’ 1ot ' Vmg, 4
13.6 m-,?s,s% W
T b0 _ :
T 25,41
Mole fraction dry gas, 100-% Hy0 Mf qo?
100 . 7
Molecular wt. dry stack gas, lb/lb-mole Md ’
(%0, x 0.44) + (W0, x 0.32) + (%N + %C0 x 0.28) 29,087
Molecular wt. stack gas, lb/lb-mole Ms Jg}azg
(Md) (ML) + 18(1 - ML)
Static pressure in stack, abselute, in. Hg Ps JQ?}
(Pb) + (0.074 x stack gage pressure, in Hp0)
Stack velocity, fpm Vs 5‘
(Ts4460 177
5,128.8 (Cp)(\/APsav%) PsxMs
Total sample time, minuces 6 @a
Nozzle diametoer, inches Dn aRSO
1,030 (315 4 w0 35.993) 9 1

Q1790 Y AIH AT (45 2)

160.7%
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN_ .z

MRI Project Number 44/ 5 - j 42
Field Dates ¢- /¢ 4. $-a0- 52
Plant ¢ - S e b -

" <
Sampling Location Kiton Ek g T
Sampling Date ¢. ,c_ o

FIELD CREW

Crew Chief Al Mo s oo
Testing Engineer 1 VA

2

3
Engr. Technician 1

2

3
Lab Technician | 1 44, o coc

2 & .Cndsk

3
Process Engineer |

2
Other ]

2

MRI - Form PO (10/72) A-17




MIDWEST RESEARCH INSTITUTE

Run Number 7,05 PRE LIMINARY Recorded by 1.4
Date ¢ _,5. 2 MOISTURE DETERMINATION Assisted by

NOTE: Same as Run No, 24/<.
‘A, Condensor and/or Silica Gel Method

Barometric Pressure, P = in. Hg
0O Barometer Location
Reading Time by
GO Eilevation
Dry Gas Dry Gas impinger
Clock Meter |Flowmeter Meter  [Water Volume
Time Reading(cf) | Setting Temp (°F) (ml})
Final
initial
[~
Difference Vm = /////////,/é’ We =
Weight (Grams)
Tube No. Final Initial Difference
Total Moisture Adsorbed? Wa =
Meter Pressure, Pp=Pm = in, Hg
Average Meter Temperature, Tm = oF
Total Weight of Moisture
Collected, Wc + Wa = Wm = gm
Moisture Content = 100 = % by Volume
PmVm

| +{375
(Tm+460) Wm

B. Wet/Dry Bulb Method

°F
°F

Dry Bulb Temperature
Wet Bulb Temperature

nu

tl

Moisture Content (from Ref, Table) % by Volume

C. Predetermined Value

% Moisture Basis

MRI - Form P4 (10/72) A-18




ANDERSEN SAMPLING CALCULATIONS

Plant (4 . L A, Date
Sampling Location ’ = — k¢

Test No. ZZW

F-/7=8

Initial M D M

[ Dmks60\ [Ps
L £s (Ts+4+60) (Pb) (M)

Velocity head at sampling location, in. H30 APs - /’/7
Stack temperature at sample point, °F Ts 3/ 7
Barometric pressure, in, Hg Pb ‘,??,7C9
—_0,5%
Static pressure in stack, in. Hg o.3¢ Ps azq 73
(Pb) + (0.074 x gage pressure, in. H70) ‘
Percent moisture in gas stream by volume % Ho0 '7, 3
Mole fraction, dry gas 100 - % Hp0 Mf W
100 '
Molecular wrt, dry s.ﬂr:ack gas, lb/lb—cmole ] Md a?(f’dxf/‘v
(% COp x 0.64) + (% 0y x 0.32) + (% Ny + % CO x 0.28)
Molecular wt. stack gas, lb/lb-mole Ms ‘Qg
(Md) (M) + 18(L - Mf) ol 5.
Stack velocity, fpm Vs
[Ts + 460 939
5,128.8 (Cp) (\’APS) Ps x Ms
Calculated nozzle diameter, in. D, 1180
c
Fs/vVs
24 ¥ 1w, where Fs = 0.5 to 0.75 ft-/min , AR O
Actual nozzle diameter, in. Dn::1 .315-0
Assumed meter temperature, °F Tm ]Oa
Isokinetic sample rate, stack conditions, ft3/min Fs
Dn
Vs (0.00694) (n)(___i) 967
2
Calculared mecer flow rate, fc3/min Fm

647

.9.20
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1S0KINETLC PERFURMANCE WORKSHEET

Plant CM ‘-’t‘{"I [y Ct‘ Date

Sampling Location — St Ethonemt - FasT InitialMOH
Test Number A f DT

lsokinetic equation:

1 ,039(’1"53\,5-%-460) (Vmscd)

"/0 =
. vs(8)(Ps)(Mf){(Dn?)

g /78

Average stack temperature, °F

Ts

avg 3/’7
Meter volume (std), 17.64{vm) j.i".’ﬁ) \)M'ZS"&‘A3 Vg g
3.6 ) a2 1359 o
T4 60 .r P )no-“ﬁ 54,(0'
Mole fraction dry gas, 100-% Hopu ML
927
Molecular wt. dry stack gas, lb/lb-mule Md
(%CU5 x 0.44) + (%0y x 0.32) + (%Ng + %GO x 0.28) 27/087
Molecular wt, stack gas, lb/lb-mole Ms ,5 Q‘i
(Md) (ME) + 18(1 - ML) fi ’
Static pressure in stack, absolute, in. Hg Ps :
(Pb) + (0.074 x stack gage pressure, in H30) ,;IQ-’]}
Svack velocity, f(pm Vs
{TsMbO
5,128.8 (Cp)(\/APsavg) PsxMs QS?}Q
Total sample time, minutes g qa
Nozzle diameter, inches Dn 9350
1,039 (317 v aen( 54 &/ % 1 106,13

Q83D (20 0297 D (XS ?)




ri — nd
o0& |oire 13 RN P
] MIM .Q\V V\U,-WFW .mnh&ﬁJNm C—‘.c\ ﬁ*n.wmw
Orol 777G [0 € W G| © | e N 9Y - §S9) vy
*SoN (utw) swr] pepuy wueldag Jueanyjod (3x04d) uny S JUUWON
ardueg pesdelq aWTL }201D uotied07 SBupydueg

(THT 7-89Ff__"oN wotord

N oS YO U/ £q papaooay QR - D[-2  @3ma

JG&\\\ Q(:mv (.x.c.«.vb\qi.\x.@ uotledso] Jueid \AQWQM&QAU ﬂ\uhmu\\—a Md._Lm S\_G..ivde—\u JueTd

O0T MSVL ONITdWVS




A-3  Andersen Cascade Impactor Particle Size Distribution
Test Laboratory Weighing Data
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ANDERSEN PARTICLE SIZE ANALYSIS

Test No. die Final Weights ¢ 24 - §p Tare Weights §-4#-#0
Date ¥ . ;9 . %u BY (¢ Date ¥-,s o2 BY Goymy Date g .
Time 17 20 Location /) ,ppes 2 Location fpm. 4/ .
Locationghy/f An-ekin i 1eCo. moied abed
Final Tare Sample % of Cumulative
Stage Filter wt wt wt total % of total Dp
No. No. {mg)} (mg) (mg)éj wtE wee/ p
0
20-0 |5y | 95895 | 5K
1
o 4 b Tz | 2,04
2
pr-2 |53 369542 2. 46
3
2:- 3 942 09 #as7| 1.4
l+ - v
- Y APV L mjéfZLiﬁ' 0.“39
S o \Ys3ptlvsaz/| o 2l
6 2/-L \dsp al |49, 951 0. 1%
7
27 437 737|437, 04| 0.5
F
217 8526 0515625/ | 2.0
Total with filter
Total without filter
Note Andersen flow rate =

a/ Includes blank correction.
Ej Value used for calculations.
¢/ Calculations based on total sample weight with filter are entered on first

line; calculations based on total sample weight without filter are entered
on second line for each stage.
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ANDERSEN PARTICLE SIZE ANALYSIS

Test No. 7 &0 Final Weights §- s -5 Tare Weights J /A2
Date .- /5.-¥2 BY fc Date §-as-}2 BY Googm4 Date g £ h
Time Location Qe alc Location Qepen,. A
LOC&tiOl’T&:lé s éﬁl'k‘!l.’, é m:r'l-o-/ Wra tof
Final Tare Sample % of Cumulative
Stage Filter wt wt wt total % of total bp
No. No. (mg) (mg) (mg)ﬁf wee/ wte/ u
0 .
Jv-o0 | Y2531 Jp 2,05
1
Ja-1  Nos i) |#23.0] 1 2.02
2
tt-2 |gy2. 97 |9z 50| 3,94
3 -
14-3 w7728 1. 57
4
rv-o 42k )0 | 428 0 O, 60
> Aye-r i ez s 0.17
6 .
ri-b |43 3T 992,64 0. 76
7 -
rv-7 | .59z 47 0. 99
P ol ve-r |sv2 721537, 4. 40
Total with filter
Total without filter
Note: Andersen flow rate =

a/ Includes blank correctiom.

b/ Value used for calculations.

¢/ Calculations based on total sample weight with filter are entered on first
line; calculations based on total sample weight without filter are entered

on second line for each stage.
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APPENDIX B

CARBON DIGXIDE, OXYGEN, CARBON MONOXIDE, AND
NITROGEN EMISSION TEST DATA

B-1 Field Data Sheets




B-1 Field Data Sheets
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MIDWEST RESEARCH [INSTITUTE

RUN dgre ¥ Tiot

MRI Project Number L/l’l%g“l_ CL'[‘:Z)
Field Dates §~/3 4o & - RO—- 8O
Plant ¢}affiom BricK ¥ T le Co-

Sampling Location £ Exhaust - Fost
Sampling Date §-79-30

_ FIELD CREW
Crew Chief M, Hensea
Testing Engineer 1 6 (obé
2
'3
Engr. Technician 1
2
3
Lab Technician 1
2
3
Process Engineer |
2
Other 1
2
B-3
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MIDWEST RESEARCH INSTITUTE

RUN Auo of Tiere

MRI Project Number “lH g ~L (L/a?.)
Field Dates §-/8 42 s-Ro~ &0 :
Plant( Bricf vTile Co. ‘
Sampling Location &/, Lxhacst —(/¢37
Sampling Date §v9-%5<

FIELD CREW
Crew Chief /Vl . Ha ASEN
Testing Engineer 1 (o, (oéb
2 .
3
Engr. Technician 1
2
3
Lab Technician !
2
3.
Process Engineer 1
2
Other ]
2
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MIDWEST RESEARCH INSTITUTE

RUN e Ydlioo

MR} Project Number 4‘/63“‘).[‘/2)
Field Dates J-)¢ 4, 8B-20-82

Plant ¢ wm Rrick ¥Tie Co.
Sampling Locationduure Aeat Edhgest —4€5T
Sampling Date ~{q~ 50
FIELD CREW

Crew Chief M. Hansen
Testing Engineer 1 G Cobh

2

3
Engr. Technician 1

2

3
Lab Technician |

2

3
Process Engineer 1

2
Other 1

2
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MIDWEST RESEARCH INSTITUTE

RUN gne Yot

MRI Project Number 4‘/68’—L{ 492)

_Field Dates £-/9 o S~20-20

PlontC hothanm Borick ¥ 77de (o

Sampling Tocationg o fe feat EdrgesT — fast
Sempling Date @~ 3D

FIELD CREW

Crew Chief m. %Xl‘z‘ﬂ}'eﬁ
Testing Engineer 1 6 Kééé

2
3
Engr. Technician 1
2
3
Lab Technician |
2
3
Process Engineer |
2
Other 1
2
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APPENDIX C

PROJECT PARTICIPANTS

Midwest Research Institute
Energy and Environmental Analysis, Inc.
Chatham Brick and Tile Company
U.S. Environmental Protection Agency




PROJECT PARTICIPANTS

MIDWEST RESEARCH INSTITUTE

H. Kendall Wilcox, Manager, Field Programs Section - Project Manager

Mark D. Hansen, Associate Environmental Scientist - Project
Engineer/Crew Chief

George R. Cobb, Associate Chemist - Assistant Project Scientist

ENERGY AND ENVIRONMENTAL ANALYSIS, INC.

Armando Sarasua, Envirommental Engineer - Process Engineer

CHATHAM BRICK AND TILE COMPANY
Harold Stewart, Plant Manager

Lecnard Gunter, Assistant Plant Manager

U.S. EPA EMISSION MEASUREMENT BRANCH

Frank R. Clay, Technical Manager
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APPENDIX D

FIELD SAMPLING TASK LOGS

D-1 Andersen Cascade Impactor Particle Size
Distribution Tests

D-2 Carbon Dioxide, Oxygen, Carbon Moncoxide,
and Nitrogen Emission Tests

D-2-1 Harrop Kiln No. 2 (East) Kiln Exhaust
Stack

D-2-2 Harrop Kiln No. 1 (West) Kiln Exhaust
Stack

D-2-3 Harrop Kiln No. 1 (West) Waste Heat
Exhaust Stack

D-2-4 Harrop Kiln No. 2 (East) Waste Heat
Exhaust Stack




D-1 Andersen Cascade Impactor Particle Size
Distribution Tests
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D-2 Carbon Dioxide, Oxygen, Carbon Monoxide,
and Nitrogen Emission Tests

D-5




D-2-1 Harrop Kiln No. 2 (East) Kiln
Exhaust Stack

D-6
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D-2-2 Harrop Kiln No. 1 (West) Kiln
Exhaust Stack

b-8
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D-2-3 Harrop Kiln No. 1 (West) Waste Heat
Exhaust Stack
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D-2-4 Harrop Kiln No. 2 (East) Waste Heat
Exhaust Stack
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APPENDIX E

SAMPLING TRAIN CALIBRATION DATA

E-1 Sample Orifice Calibration
E-1-1 Pretest Calibration
E-1-2 Posttest Calibration

E-2 Nozzle Measurements

E-3 Pitot Tube Calibration




E-1 Sample Orifice Calibration
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E-1-1 Pretest Calibration
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Console No. é

Pagra 2 of 2

CALIBRATION-CRIFICE AND METER

AH and AY

Pﬂ(’eu,

Date 5"/?—80

Operator RcCy
Use This Sample to Test Projrum Once, Artsr Loeding
Answer

1.0 86 28.90 75.3 9.1 ) 1.20

Man, .
Orifice OTd Pb Tw t CFW AII

0.5

1.0

4.0

6.0

2.0 | 745 29067 | 70.7 2,023 | /0O [ 06

Pb(oTY f-‘/éo) C,rw
. Use This Sample to Test Proprram Cnee, Afftor Looding:
hnuv r}

1.0 26,20 H.13 Th.5 137 56 =1, 00 ) 1, ]
Man.
Orifice i CFy T, ITEI 0Ty Py Cry, AY

0,0

1.0
il

6.0

2.0 |X9067 [/0,22X 70,7 |20.5 |79.5 (22067 | (O |OT9Y

Y = CE)CH)(TH,, r4s0)
0 Tolerances C,C’G( (Pé Lt Q‘”‘ )(7:., FY6 o)
AY 0.99 1.00 1.01
AH 1.6 1.84 2.1

MR| - Form (2
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wiTial _ ReS

3 CONSOLE NO. pATE S -/9-&0
RAROMETRIC PRESSURE <X 7. 0€ 7
Time Man.
- M § | Inmches Hy0 CFd CFw 11d oTd T
0
1
Finish 2
Start 3
Total 4
5
Averages — - l—_‘_
v}
1
2
Finish 3
Start 4
Total 5
3 Averages \
0 BT 7 A 20.7
794245 Sec QLO 2 56 73 20,7
/ 3 0(;)\ SO 4 87 7’—{_‘ 70‘ 7
/ Min Finish?/0 &2 6 gR 75 70,7
Start 700.400 8 76 7é 70.7
Total ;0.2 3% 10 78 77 70.7
70,5 | |75 | | 70.7
Averages A e
0
2 ]
4
Finish 6 i
Start 8 E
Total 10 f
Averages ‘

)




Page 1 of 2 pages

RAC CALIBRATION AND CHECKLIST

Date 4 -~/ —~ §0O Console No. & Operator [ c<
Pump___ C /Caued

Pump oil O

Clean quick connects L Valves o<

Manometers odeq/i Ck, oK

Dry test meter Leuk Checds OK

Thermometers { a{}lome. Td Telephones

Lights__ &K Buzzer__ O kK ; Timer and Timer Gears_O &
Electrical check - Amphenol ¢2{(X. 110 v recept.

Variac

Vacuum gauge Check Thermocouple Switch DI

Leak check at 27 in. Hg - leakage = Less than 0.02 ecmf Z epren CFM

Remarks RS " Yaccwmn 5 fTax

RAW CALIBRATION DATA t = time minutes
Py, = barometric pressure
Py, CF, = volume wet test meter
CFd = volume (RAC) dry test meter
Time - T, = temperature (°F) wet test
I.vlar}. CFw CFd Tw I'I.‘d OTd t .meter _ .
Orifice ITy = inlet temperature (°F) dry
. test meter
0.5 0T; = outlet temperature (°F) dry
test meter
1.0
2.0
4.0
6.0
8.0
-
E-6

MRl - Form CI




o

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date 5"‘ /f’go

Thermocouple number ( ;;n £ é # é

Ambient temperature ~ °C Barometric pressure in. Hg
Calibrator RCS Reference: mercury-in-glass YCS
other _
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature difference,
number {specify) (= == "[-’—-J %
- — )
Zul-€ Jee Fall| 5& T3
Ouﬁt{ ] h 30’2\
~ F -
:‘a ,Lﬂ /Cr waf‘:r g'-c rz\ [ OO ?7
= Oullel ) " 77
Tl y [ AR 122
j "\/C [
| ' /2y
OuTlet '
TuleT 1 /30 (29
{ 1 3 O
OJtlel l
dpyvery 30°C (50°F) for each reference point.
bType of calibration system used.
3 C{(ref temp, °C + 273) - (test thermom temp, °C + 2731]
e ref temp, °C + 100<1.5%.

Quality Assurance Handbook M2-2.10
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E-1-2 Posttest Calibration
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E-2 Nozzle Measurements
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We were unable to locate recent calibration data for the straight sam-
pling nozzles to be used for this work assignment (EPA Contract No. 68-02-
2814, Work Assignment No. 42, MRI Project No. 4468-L(42}) prior to the field
test at Chatham Brick and Tile Company, Gulf, North Carolina, (August 18 to
20, 1980). All nozzles to be used during this work assignment were checked
for damage at MRI prior to the field test. Approximate measurements were
taken in the field and were used to determine the nozzle diameter needed for
the calculated nozzle size required for testing purposes. Subsequent post-
test measurements at MRI yielded the following measurements of the two noz-
zles used for this work‘assignment:

Particle Size Nozzle

Test No. No. Diameter 1  Diameter 2 Diameter 3 Average
1 Al 0.244 in. 0.244 in. 0.244 qin. 0.244 in.
2 A2 0.246 in. 0.244 in. 0.246 in. 0.245 in.




E-3 Pitot Tube Calibration
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MIDWEST RESEARCH INSTITUTE

PITOT TUBE CALIBRATION FORM

i

Pitot Tube Number: /—:"C-V\ = —li s Calibrated by: RCS
{robe A 4 A
Date: é ..6-7? Cpstd= 0‘?9
AP ~ 0.55 or as required
— std =
Flouo Froe ~
side "A" (in. H,0) 7 Side "B" (in. H0) 0
Run No. APgey (AP cp(s) Dev. APged AP(S) Cp(sy | Pev.
Y 0563 0.8l00.327] © |l0.567|0,825(0. 8RN 002
2 0.$650.81110.336]. 001 |0570[0.820[0. 851 .09 |
310,565 10.91000.327| © [0.5700.820 (0. 8451 0o
Averagi Averag:ﬁ
0. 87 0. 8R4
CP"td = Pitot tube coefficient of standavd type pitot tube
N
c (s =C std
pis Pstd AP gy
Dev. = Cp(") - C (must be = 0,01)
’ ¢.,003
Cp(diffcrence) = |AverageA - Average | ~ (must be = 0.01)
i [CP(S} - C (A or B)J O, O0G8 WQM‘/“\
. _ p e .
7 (side A or B) = 1 _):()C:}!‘B 46‘-’/‘8
E-13




APPENDIX F

SCOPE OF WORK

F-1 Copy of U.S. EPA Work Assignment and
Sampling and Analysis Schedule



F-1 Copy of U.S. EPA Work Assignment and
Sampling and Analysis Schedule




LIA COMTHACT
FIORK ASSIGMHMENT 68-02 - 2

OuncrOol -
VIRC N e HIAL PROTECTION AGENTY : .
a | A iidwest_Resparch Insfibute

ASIGRIAZMT 1D

Research Triansle Park. H.C. 27711 . -L/ 2

ALCTNU NI Chian’, [ 5O

YITLE LATE

Source Tesi‘of Brick Kiln ' 13 AUS 13950

b e e

DESCRIPTION . . . . :

" . The Contractor shall perform a _ scurce test inoaccordance
with the basic contract scope of work for the Emission Measurement Branch, and as

set forth in the attached “"Source Sampiing and Ana]y515 Scheduie" zt the following
site:

Company Name: Chatham Brick and Tile
Location: Gulf, North Carolina

Industry: . 8u11d1no srick and Struatura] Clay
Project Mo.: B80-BRK

The Emission Measurement Branch's Technical Manager is Frank Clay

o]

Mail Drop 13, EMB, ESED, OAQPS, Research Triangle Park, Morth Carolina 27711.

. Upon.notification of approva1 of the proposed source test report, the Contractor
shall provide 15 copies of the final report with appendices and 15  copies as a
summary withoul appendices.

L o s ey £ Pt e

All pretest survey, proposed final, and final source test reports and SOTDAT
Data Forms shall be submitted directly to Jd. E, McCartey, Emission Hoasurement Branch
i ESCD, Mail Drop 13, Research Triangle Park, MNorth Carolina 27711,

-

i ey T

A1l samples shall be shipped to: /A
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J LATDH HOAES o e _-—-_—_ﬁk_._:io-g L L ~
| U ounaTiQrd OF WwWRK o _72“ _T_”(_)_n_th‘_'n ' . N
e e e S T T 1 ) T —— —--.———- e (TR S,
{: COMPLE 1O DATE S Septomber 29, 1930 By ) g ; .
L ’ T 015 Co TR A L T
AEOUESTER S SIGNATUAL s 5 ELE N N R
‘ /'/4,-,‘ S (s (9191 _
Frank Clay ESED/EMB 541-5243 &/6/80
¥ AHPRVALT L sppteahle) e LLBIGNA TIRE [, R

m——

‘l_.:rr.-r.ntin:rl ¢ _-_\::“_w\;\” h'\\ Wb \ AN \Q\‘ “j'_\’_ \ & .
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e D — 5/3“ //- /Cl' D R Ve XA
/s

g EE ) Rrar AT T o == = J/L‘—J I/"ﬂﬂ"‘ /%) <. ﬁfﬁf_/l[ = _ F‘/:z /‘5
J T T o
fontRACTING DU RN af;, i LV/JEA/['

.
RN IET

Lol

CONTRALCTORA S~H“>_o._. LA‘QUI{E‘MWE“W,LJ!J:FHW yidl iy —_—
POPREY rdobert Lonaisan T_¥ > -
Al A hu{ (b banager, Contract Depanme LA AD
ER L RTPIIBS
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