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Brief of Tests

Tests were performed on the stack of the brick kiln as per
EPA Federal Register methods for particulate matter,sulfur di-
oxide and flouride emissions for stationary sources.

The tunnel kiln is a continuos operation where the green
product is loaded on cars that travel through the various heat
zones and discharge as a finished product at the other end. The
kiln is heated with natural gas with the proudcts of combustion
and the emissions from the curring process discharging to a refract-
ory stack via induced draft fan. The samples were extracted from
the stack above the roofline.

Results (See tables 1,2 & 3)

A) The particulate emission rate was 5.04 pounds per hour.

B) The sulfur dioxide emission rate was 22.6 pounds per hour.

C) The flouride emission rate was 1.86 pounds per hour or

55.50 milliérams per cubic mete _

D} The process weight rate quﬁEiEfszounds per hour.

Test Methods ' ) o ¢

A twelve point traverse was selected for the thirty five inch

square brick stack as per method 1. Each point was sampled for
five minutes for a total test time of 60 minutes. (See figure 1)
The CO, and O3 analysis were conducted by an orsat flue gas
analyzer from an integrated sample taken at the test ports to pro-
vide data for method 3.

Method 5 was used to determine the particulate guantity, moi-
sture determination by method 4 and gas velocity by method 2 using
a Research Aprliance Corp. "Stacksamplr".

Method 6 was used for the determination of sulfur dioxide.
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Particulate Test Procedures

The probe, filter and glassware was assembled and leak tested in
our lab before transporting to the job site. Three sets of equipment
were used, At the job site a preliminary pitot traverse was
performed to select the proper nozzle size. The nozzles were
" measured with an inside vernier caliper and micrometer calibrated
with a one inch micrometer standard.

The first and second impingers were filled with 100 ml of dis-
tilled water and the 'Drierite” columns were connected just prior
to elevating the probe into position.

After leak testing the apparatus at 10 inches of mercury the
probe was inserted at the first sample point to start the test.

The isokinetic sampling rates were determined using a portable
desk top computer programmed to calculate the proper & H setting at
the flue gas temperature, pressure, density and the assumed moisture
along with the temﬁerature, AP and an assumed A H of the test
module. The sampling rate ( A H) can bée determined in less than 5
seconds using this technique.

The apparatus was leak tested after the test was completed at a
vacuum exceeding that encountered during the test.

The moisture content was determined from the amount of condensate
collected in the impingers and the difference of the tare and gross
weight of the "Drierite" desicant column. The desicant column was
weighed on an Ohaus 5 Kg electronic toploader balance to the nearest
tenth gram.

The filter media was dried in a desicator at room temperature to
dryness before tare and gross weighing on a Stanton CL4D analytical
balance.

The probe liner, nozzle, cyclone bypass and front half of the
filter holder were washed with acetone and brush after testing and
evaporated to dryness at room temperature in 500 ml beakers. The
beakers were dried and tare weighed prior to sample evaporation
and gross weighed after allowing the samples to desicate to dryness.
These weights were accomplished with the Stanton Balance.

The contents of the impingers were measured by weighing the
three impingers and contents before and after testing. The total
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moisture was determined by adding net weight of the impingers
to the net weight of the drierite column.

The integrated gas sampler was started at the beginning of the
method 5 test with about two cubic foot of gas collected in the
tedlar bag at the end of the test. The sampling rate was maintained
constant during the test by maintaining a constant reading on the
rotometer.

The orsat analysis was performed on the gases contained in the
bag shortly after the test was completed.

Sulfur Dioxide Test Apparatus

A schematic of the test apparatus is shown in figure 4. The
gases were drawn through a heated pyrex probe with a fiberglass wad
attached to the sampling end of the probe. The probe was connected
to-the impinger train where it first passed through a midget bubbler
containing 15 ml of 80% isopropyl alcohol. A wad of glass wool was
packed in the top of the bubbler to collect any acid mist carryover,
The gases then passed through two midget impingers,each containing
15 ml of 3% hydrogen peroxide solution followed by an empty midget
impinger to collect the carryover from the preceeding impingers,

The midget bubbler and impingers were contained in an ice bath to
condense acid and water vapor. After leaving the dry trap the gases
passed thfough a "Drierite"” column containing about 500 grams of
"Drierite” via rubber hose to remove the remaining water vapor.

The dry gas was transmitted to the module through "polyflow" tubing.
In the module the gas was moved through the system by a leakless
air pump connected to the rotometer to measure the gas flow rate
and a Rockwell type "S" dry test meter to measure the gas volume.
The dry test meter was equipped with a thermometer located in

the top half of the gas meter to measure the temperature of the

meter. The gas from the meter was discharged to the atmosphere.

Sulfur dioxide test procedures

Two method 6 runs of twenty minute duration comprised one test.
A single point near the center of the duct using one of the
method 5 sample ports was used for the sample location.

The sample train was leak checked using a calibrated vacuum

gage. The vacuum gage was connected to the inlet of the sample
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train and the system was brought to a ten inch mercury Qacuum and
held for one minute before starting the test. After the test was
completed the system was purged for fifteen minutes at the same
flow rate using a seperate vacuum pump and rotometer. After purging
the system, the contents of the midget bubbler were discarded and
the contents of the midget impingers along with the washings were
placed in a marked polyethylene bottle., The samples were titrated
at our . Alliance lab as per EPA Federal Register methods using
barium perclorate titrant and thorin indicator. The barium per-
clorate was standardized against a purchased .01 normal sulfuric
acid standard. The dry gas volumetric flow rate (Q-CFH) from method
5 was used to calculate the pounds per hour of sulfur dioxide
emission.
Flouride emissions test appdratus and procedures,

The apparatus was the same as the method 5 apparatus except

the probe liner and nozzle were made of one piece construction as
shown in figure 5. A teflon coated filter back-up and a Watman™
No.1 filter were used in place of the fiberglas filter and fritted
glas back-up plate.

The preparation of the sample train was identical to the method
S train.

The sampling procedure was the same as the method 5 procedure.

The cleanup differed from the method 5 cleanup by using dis-
tilled water instead of acetone.

The filter was placed in the contents of the probe wash combined
with the impinger contents and impinger wash. The total volume of
the combined sample was measured and a distilled water blank of the
samé volume with a filter included was transported to another lab
for analysis. The analysis were performed as per method 13B.

Miscellaneous

The raw data and calculations are shown in appendix I and the

Intent to Test Notification is shown in Appendix II.

-

Submitted by
w—‘———-—-

Ernest L.Kolm
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Method 13B was used for flouride emissions.
Particulate Test Apparatus (See figure 2)

The dust laden gases were passed through a pyrex lined probe
and heated glass cyclone separator bypass followed by a four inch
filter holder containing Gelman Type A-E fiberglass filter media.
The gases leaving the filter were cooled in a series of three
impingers packed in ice. The first and third impinger were the
modified Greenburg-Smith type and the second one was a standard
Greenburg-Smith. The First and second impingers were filled with
100 ml of distilled water with the third one used as a dry trap.
After leaving the dry trap, the gases passed through a "Drierite"
column containing about 500 gramé of calcium sulfate (CaS04)
desicant to remove the remaining water vapor. The dry gas passed
through the hose portion of the umbilical cord to a Research
Appliance Corp. model 2343 "Stacksamplr" module. In the module
the gas was moved through the system by a leakless air pump to a
rockwell 175-S dry test meﬁer. The dry test meter exhausted to a
calibrated orifice to measure the flow rate of the gases passing
through the sampling apparatus, A type "S" pitot tube was attached
to the sheath of the heated probe to measure the velocity head of
the flue gases near the tip of the probe nozzle. The orifice pressure
taps and the pitot tube were connected to a Dwyer dual 10 inch
combination inclined well type manometer. One half of the manometer
measured the orifjce differential ( A H) and the other -half measuréd
the flue gas velocity head ( A P).

The temperature of the flue gas was measured by a type "K"
thermocouple connected to a PyroMation digital temperature indicator.

The CO3 and 0, were measured with a Burrell "Industro" Model
B orsat from an integrated sample taken by withdrawing a constant
flow rate of gas from the stack and injecting it into a Tedlar
bég. This was done by drawing the gas through an in-stack filter
via neoprene tubing to a condenser and condensate collector ahead
of a leakless diaphragm vacuum-pressure pump. The pump discharged
to the rotometer and the Tedlar bag. The apparatus is equipped
witq valves to by-pass the rotometer and bag when cléaring the

sample line as shown in figure 3.
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Tast 1

Dgte . 9/16/93
Time 9:42/11:91
FLOURIDE EMISSIONS

Grains/f3 Dry 3TP ©.02438
Pounds /Hr. 1.8758
STACK GAS CONDITIONS

Temperature -dg. F 583.0
Static Pressure-in H20 @.00
co2 - % 3.4

02 - % 16.4

H20 - % 6.2
Velocity - FPS 37.82
Stack Area - sqr. ft. B.50
Gas Flow - ACFM 19337
Gas Flow (DSTP) CFH 537395

SAMPLE TRAIN CONDITIONS

Pitot Delta P in H20
Orifice Delta P in H20
Temp. Meter -~ dg. F

Gas Volume - CF Dry STP

Barometer - in Hg
Probe Tip Dia. - in.
Isokinetic Var. - %

.222
2.77
89
48.26
29 .08
@.381
81.8

2
9/16/93
11:51/13:@5

@.22395
1.8280

588.09
0.00
3.1

16.6
6.3

37.49
8.50

19073
527140

.214
2.73
121
48 .60
29.08
@.385
97.4

STARK CERAMICS, INC.
EAST CANTON,OHIO
NO.A KILN STACK

COMPILED DATA

3
3/16/93
13:55/15:07

©.02428
1.8872

595.0
.00
3.2

16.6
6.2

38.74
8.50

19757
542883

.228
2.96
185
49.35
29 .08
3.383
97.@

dverasge

0.92420
1.8570

588.7

@ .00

3.2

16.5

8.2

38.92

8.50
19383
535806

Table 2




Test 1

Date 9/16/83
Time 9:42/11:81
PARTICULATE QUANTITY
Grains/f3 Dry STP '?.297375
Pounds/Hr. 5.8452
GASEQUS EMISSIONS

502 Pounds/Hr 280.75
STACK GAS CONDITIONS
Temperature -dg. F - 583.9
Static Pressure-in H20 2.90
coz2 - % 3.4

02 - % 16.4
H20 - % 6.7
Velocity - FPS 39.27
Stack Area - saqr. ft. 8.50
Gas Flow -~ ACFM 20027
Gas Flow (DSTP) CFH 5563572
SAMPLE TRAIN CONDITIONS

Pitot Delta P in H20 237
Orifice Delta P in H20 1.89
Tenmp. Meter - dg. F 83

Gas Volume - CF Dry STP 31.68
Barometer - in Hg 29.98
Probe Tip Dia. - in. @.313
Isckinetic Var. - % 91.4

2
9/16/93
11:51/13:25

@.05182
4.1293

23.82

588.@
2.00
3.1

16.8
6.2

39.45
8.50

20121
556565

.238

1.15
93
32.13
29.08

@.313
92.2

STARK CERAMICS, INC.

EAST CANTON,OHIO
NO3 KILN STACK
COMPILED DATA

3
9/16/83
13:55/14:17

. 2.28315
5.1344

23.28

585.0
g.00
3.2

16.6
6.4

49.59
8.50

20722
567866

.251
1.22
97
34.39
29.08
@.313
968.7

Average

0.06290
5.0363

22.61

S =3

1

Wik o
FL RS

39.77
8.50@
20283
559334

Table 1

i
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FLOURIDE CONCENTRATION

Cs = Ft/Vmétp Ft = mg Flouride, Vmgyp = cubic meters (m3)

TEST 1

48.26 Ft3 pry gtp X 0.02831 m3/Ft3 = 1.3666 m3
76.4 mg/1.3666 m3 = 55.91 mg Flouride/m3

1}

TEST 2

48.60 Ft3 pry gtp X 0.02831 m3/Ft3 = 1.3760 m3
75.6 mg/1.3760 m3 = 54.94 mg Flouride/m3

TEST 3
49.35 Ft3 pry gtp X 0.02831 m3/Ft3 = 1.3974 m3
77.8 mg/1.3974 m3 = 55.67 mg Flouride/m3

AVERAGE OF 3 TESTS = 55.50 mg/m3

STARK CERAMICS,INC.
EAST CANTON,OHIO
NO.3 KILN STACK
COMPIED DATA

TABLE 3

]
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) HEATED PYREX LINED PROBE., END PACKED WITH QUARTZ WOOL
) MIDGET BUBBLER., TOP PAKED WITH GLASS WOOL
) MIDGET IMPINGERS. EACH FILLED WITH 15 ml OF HpO02 (3%)
) MIDGET IMPINGER. DRY TRAP
) ICE BATH

) DRIERITE COLUMN, FILLED WITH CALCIUM SULFATE DESICANT
) UMBILICAL CORD
) ROTAMETER

) VACUUM GAGE
O)VALVE FOR COARSE FLOW ADJUSTMENT
1)VALVE FOR FINE FLOW ADJUSTMENT
12)0ILER

13)0IL FILTER
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15)DRY GAS TEST METER

16 )THERMOMETER

E.P.A. METHOD é S0, SAMPLING TRAIN

12 FIGURE 4
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METHOD 5
COMPUTER NOMENCLATURE

SYMBOL , DESCRIPTION UNITS

VM, FT METER VOLUME CUBIC FEET

Pb, IN.H20 BARCMETER INCHES MERCURY

£LH, IN H20 ORIFICE DIFFERENTIAL INCHES WATER

PMA , IN Hg ABSOLUTE METER PRESSURE INCHES MERCURY

™, °F METER TEMPERATURE ‘ DEGREES FARENHEIT

T8, F STACK TEMPERATURE ‘ DEGREES FARENHEIT

PG, IN H20 STACK STATIC PRESSURE INCHES WATER

PSA, IN Hg ABSOLUTE STACK PRESSURE INCHES MERCURY

P, PITOT COEFFICIENT DIMENTIONLESS

vAP, IN H20 AVERAGE SQUARE ROOT OF AP INCHES WATERZ

$C02 CARBON DIOXIDE PERCENT

302 OXYGEN : ' PERCENT

C0 CARBON NONOXIDE . PERCENT

N2 NITROGEN PERCENT

MD MOLECULAR WEIGHT DRY DIMENTIONLESS

VLC, ML - VOLUME OF CONDENSATE MILLILITERS

AS, FT2 STACK AREA SQUARE FEET

MN, MG . TOTAL PARTICULATE CATCH WEIGHT MILLIGRAMS

0, MIN TEST TIME MINUTES

DN, IN NOZZLE DIAMETER INCHES

AN, FT2 NOZZLE AREA SQUARE FEET

L, #/HR EMISSION RATE POUNDS PER HOUR

I, % ISOKINETIC VARIATION PERCENT

WMSTP, FT3 METER VOLUME @ STANDARD TEMP. & PRESS. (DRY) CUBIC FEET

VWSTP METER VOLUME @ STANDARD TEMP. & PRESS. (WET) CUBIC FEET

BWO% MOISTURE PERCENT

MS MOLECULAR WEIGHT @ STACK CONDITICNS - DIMENTIONLESS

VS, FT/SEC STACK .VELOCITY FEET PER SECCND

QS, FT3/HR STACK GAS FLCW CUBIC FEET PER HOUR

Ccs, #/scr EMISSICN RATE "LB./DRY F3 @ STP

C'"s,GR/SCF EMISSION RATE GRAINS/DRY F3 @ STP
. 14
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CSA CO.
PARTICULATE CALCULATIONS FOR CFR METHOD 5

Dry Molecular Weight 1lb/lb-mole '
Md = 0.44 (3C02). + 0.32 (%03) + 0.28 (%N + %CO)

Dry Gas Volume (standard conditions), f£t3
Vmstd = 17.64VY(Ppapr + AH/13.6)/Tq

Volume of ¥Water (standard conditions), ft3
Vwstd = 0.04707 Viq

Moisture Content (proportion by volume)
Buo = Vwstd/{(Vmstd + Vwstd)

Molecular Weight of Stack Gas (wet basis), lb/lb-mole

Stack Gas Velocit ft/sec
Vs = 85.49Cp avg~STs(avg)/PgMg

Stack Gas Volumetric Fow Rate (dry standard conditions), ft3/hr
Qs = 3600(1-Byg} VgAg(528/Tgavg)(Pg,/29.92)

Concentration (particulaﬁe in gas), lb/fl3g.q dry
Cs = 2.205 x 10-% M /Vastd

Load (particulate in stack gas), lb/hour
L = QSCS ’ 4 . -

Concentration {particulate in gas), grains/f3 . g dry
C"g =0.0154M Ynetd

Isokinetic Varijation, &
I =100Tg(0.002669V)e + (V¥/Tp)(Ppar + AH/13.6))/600VgPgA,

15 " )7
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ANALYSIS REVIEWED AND APPROVED BY

<0.5 mg/Sample

21 -~

¢ ACCREDITED BY THE AMERICAN INDUSTHI‘AL HYGIENE ASSOCIA.TION .

AMERICAN ANALYTICAL LABORATORIES, INC. Fg- 1
e ——————— S,
INDUSTRIAL HYGIENE AND ENVIRONMENTAL SCIENCES WORK ORDER #: 93-09-229
840 S. MAIN STREET SAMPLES RECEIVED: Cc9/17/93
AKRON, OHIO 44311-1516 ANALYSIS REPORTED: 09/27/93
(216) 535-1300
REPORT ISSUED TO:
Ernie Kolm
WORK ID: Flouride Analysis CSA Company
Custom Stack Analysis
. P.O. BOX 3750
SAMPLED BY: Client Alliance, Ohioc 44601
SAMPLE TYPE: Water/Air )
SAMPLE ANALYSIS REPORT
SAMPLE ID DATE COLLECTED
AAL LAB #
PARAMETER (S} RESULT(8) UNITS METHOD(S)
SC Test 1 09/16/93
9309229-01
Total Flouride Emmissions 76.4 mg/Sample EPA 13B
SC Test 2 09/16/93
9309229-02
Total Flouride Emmissions 75.6 mg/Sample EPA 13B
SC Test 3 09/16/93
9309229-03 :
Total Flouride Emmissions 77.8 mg/Sample EPA 13B
SC Blank 1 09/16/93
9309229-04
Total Flouride Emmissions <0.5 mg/Sample EPA 13B
SC Blank 2 09/16/93
9309229-05
Total Flouride Emmissions <0.5 mg/Sample EPA 13B
SC Blank 3 09/16/93
9309229-06
Total Flouride Emmissions EPA 13B

A2

e o i e e e —-




CSA (O, DATA SHEET (METHOD )

TESTNO. | PLANT Sowmen Ceanmics DATET /16 /93
LOCATION M &% )/ L w Sriack BY Sr Ad
BARCMETER(PR) 2 4. 08 AMBIENT TEMP ASSUMED MOISTURE "Y' 1,00/ |
HMOUDULE Nogrgg\ PROBE NO. (-2 FILTER NO, X HEATER NO, % NOZZLE DIA.
TEST | METER | METER QOND | FILTER | STACK | STACK [ VACUUM | ORIFICE | VEL | TIME | e
FOINT VOLUME | TEMP(Tm) | TEMP | HEATER | TEMP | PRESS.| "Hg 11,0 HEAD
{vm) IN |our] °F | TeMP°F | °F(Ts)| (Ps) H)Y (Pm)l AP)
] 222, l¢ecltsés {0 | g %86 | o == 1 L5 AT-|a as
V(2380 12 [¢7 a5\ o) 3= 1.7 B 47
2 12293174 170 | So= A <77 ) 3= WO 241 S
3 luan 3 1ed | 221948 | 2oy | %M [o) % will KA 238 T
q (2347 1%% (24 |ety | 2aga %27 0 o a.\ ‘Ul p
{ 27 13% |72 tda |2t 1932 Q 3= <4 Vit
1 w7 139 174 |34 2% ] SWR i L= .9 W& 1 g
2 Jauc.e- |lan 130 |55 25 | SRO 2 - - . \q N
b ap o G\ 1321 S% [3so S\ 3- AN ALY S
Holzas, Ay WS ) 2oy 8% 2 L e !
» Jads6 9 %S [ s7 350 s | ! 34 % T
| Jadg. A~ 184 126G | 3¢ | 3852, | S3) 3= R A7 )4l ]
= j3ep.% 6% %71 5% ]asy | SRA 2= A ICHERY
3 I3>8 |67 199 | S% | 250 St oo 3 A7 1561
{ lass.@ 1ag vy [S% | 2% 58S 3 LY 2R ot
N
(Mm) 33,5 {§1517%.0
AVERAGE FES AEEE | RRKRIX | 5 53 %) MAX 4 | l.o% -t37 | o MINUTES
INTEGRATED GAS SAMPLE AVG [No= 501 OONDENSATE COLLECTED
as)) | 2.4 3¢ | FINAL INITIAL TOTAL
07— /6. v /Gy | LRIERITE 973,12 F61.4 . é.l
[ae) IMPINGER 1424 108 42 ,
FILTER WT PROBE WASH WT | IMPINGER WASH WT GRAND TOTAL 4.5
GROSS .g/5¢ 119, 6354 L LEAK RATE @ & "Hg=C v}
TARE 6 786 1y Y. 6byv [ = STACK AREA (As) ¥.5 f£
NET ./3&S 0133 AVG SQ RT D P . 4¥10
TOTAL PARTICULAT WT {(Mn) _ 15/.7 Mg |
22 2M




E.P.A. METHOD 5

DATA INPUT

Pb,In Hg Barometer ----~—-—m e 29.08
VM. ft3 Meter Volume 33.5
~H.In H20 Orifice Differential--——==cr—mmmmccmua_ 1.09
PG,In H2@ Stack Static Pressure @

m.F Meter Temperture -—-——-—moecmmmmmmem e 83

Ts.,F Stack Temperture 583

CP Pitot Coefficient -—-==----rocmmmmmm e .84
~oomoPoIn H2@  Average Square Root Of Delta P L4870

% C02 Carbon Dioxide —-——=————;m-r—rmm e - 3.4

% 02 ~ Oxygen i6.4

% N Nitrogen ——=—-—— e e 80.2
YCL,M1 Volume Of Condensate 48.5
AS.ft2 _Stack Area -~--—-——— e - 8.5

MN, Mg Total Particulate Catch Weight 151.7
@.Min Test Time -=----———— e 6@
DN, In Diameter Of Nozzls .313
RESULTS

Pma.In Hg Absolute Meter Pressure —-----——-—---ocou———- 29.186
PSA,In Hg Absolute Stack Pressure 29.@8
MD Molecular Weight Dry Gas ~w-----csememmumnomana 29.20
MS Molecular Weight @ Stack Conditions 28 .45
VMSTP,.ft3 VM Standard Temp.& Press. Dry ~—-——----—-—---=~—-—- 31.88
VWSTP, f+3 VM Standard Temp.& Press. Wet 2.28
BWO,% Moisture -———-——-- - e e 6.72
I1.% Isokeinetic Variation 91 .43
VS, ft/%ec Stack Velocity --~—-————--———= e m e 39.27
QA,ASCFM Stack Gas Flow (Actual) 20027
QS, ft3/HR Stack Gas Flow {(Dry STP) ~-------—=r-ccc=e—— 553573
L.8/Hr Emission Rate 5.85
CS.#/5CF Particulate Emission ~~-—-—-—-—----vc-or—ocoaoo—-—- 1.0558Q88E~-@%
C""S,Grn/SCF Particulate Emission Q.87375

STARK CERAMICS
EAST CANTON OH
NO 1 KILN STACK
9/16/93

TEST 1




CSA (O, DATA SHEET (METHOD 5)

TESTNO. 2 PLANT Sheol ( erowmic S DATE %ig/as
LOCATION N o 3 ®W\w  Slack BY Am
BAROMETER{ PR} aa. B  AMBIENT TEMP ASSUMED MOISTURE "Y'r'(.oﬂ
MOUDULE NO."343) PROBE NO. - "FILTER NO. {1 HEATER NO. 4 NOZILE DIA
[TEST | METER | METER COND [ FILTER | STACK | STACK | VACURM | ORIFICE | VEL | TIiE | <
FOINT| VOLUME | TEMP(Tm) | TEMP | HEATER | TRM® | PRESS.| “Hg "H,0 | HEAD Fe
{vm) IN Jour| °F | TeMP°F | °F(Ts)| (Ps) 1P} AP}
\ T 19k 16 | <% | 2So <%l [o] O 1.6 '
{ 2500 180 %G | SR | as) X 4] Q Aa ﬁ\\'li‘
D 10y, 2 18% | %7 134 | 3e) 890 " St L. 9 MO b en
3 1363\ lage 17 [Lee | w<% | tan. o g 2 PEREEYS
q |363.0) 499 [9% 16S | gy | san =4 | 2.9 wll X
A s g A 4 oo | <o I Y O 4
L - AW A TN T 2% S8 = Lo AR 24
PR b [ANAY Qs 12 q | LY 2S A . 10 0 =Y :L% 2.6
R 1377, 0 jacolAgl S8 | any <a Q ' Y A AL | ~¢
o JAA A Tealan] T |3so 4 b .2 36| 78
1@ A (GG 1AQ S | >9 | SaC. o+ =N 2| HE
1 12%2.6 Jyga jay [S® a<o Lt ! - & A | .So
> |248. ) oy fanm [ Se | 354 - ERE VO J7 1 €%
3 1387 8 [wh|AG [ | 39 38 ! = .3 AG 300
U o??% G (Al 16O |49y | 87 _‘ 177 Lo FIET
i ,
[
(Wm) 24 .6 196.5 {92, 1
AVERAGE q~ Akkk | kxwxkx | o gg o MAX 1 |\, IS A8 60 MINUTES
INTEGRATED GAS SAMPLE ~_ AVG [No=#0.3 CONDENSATE COLLBCTED
[&e)) 34 2,4 - FINAL INITIAL TOTAL
0y~ 1C, 6 16, | IRIERITE av¢ .7 0.7 5.0
e8] IMPINGER  2Ho. 1L oo o 1
FILTER WT PROBE WASH WT' ~ | IMPINGER WASH WT (RAND TOTAL Y5.1%
GROSS 17167 My ,.H010 N, LEAK RATE @8\8 "Hg=<.0%
TARE .67%% 118 3901 =T STACK AREA (As} £ 5 f<
NET ,o9:* Lo ld AVG SQ RT AP .+1§%3
TOTAL PARTICULAT WT (Mn) /1 2&,¢ |




»

DATA INPUT

Pb.In Hg

VHM.ft3
JH,In H20

PG,In H2@

Tm,F

Ts.F

CP
P, In H2O

% CO2

% 02

% N

VCL . M1

AS ., ft2

MN,Mg

P,Min

DN.In

RESULTS

YMSTE, f+3
VWSTP, ft3
BWO . %

I1.%

V5. ft/Sec

QA , ASCFM

Q5, ft3/HR
L.#/Hr
CS.,#8/53CF
C""5.Grn/SCF

STARK CERAMICS

E.P.A. METHOD 5

Barometer ~==----v=--crmm e

Meter Volume

Orifice Differential--=—-=---—-s-emouon——

Stack Static Pressure

Meter Temperture ----c—--—-—m-wmow o

Stack Temperture

Pitot Coefficient ----~---vommmmee e

Average Square Root Of Delta P

Carbon Dioxide —--~~-----memmmmm oo

Oxygen

Nitrogen ---------—---—-——--—— -
Volume Of Condensate
Stack Area - --—-~---—--------m-—- e

Total Particulate Catch Weight

Test Time -----------co-ocmmmmm e m e -

Diameter Of HNozzle

Absolute Meter Pressure —-—-—-—-=——--wa—eue——-

Absolute Stack Pressure

Molecular Weight Dry Gas =-—~-——-me-—-—-o—-—-

Molecular Weight @ Stack Conditions

VM Standard Temp.& Press. Dry -—-—-=-=--------

VM Standard Temp.& Press. Wet

Moisture --=------=-------m—rommme -

Isokeinetic Variation

Stack Velocity -----------------v---momo oo

Stack Gas Flow (Actual)

Stack Gas Flow (Dry STP) -—-——-v--cscooo———-

Emission Rate

Particulate Emission ------------------~-—-

Particulate Emission

EAST CANTON OH
NO 1 KILN STACK

9/16/93
TEST 2

. 29.16

29.08
29.186
28.47
32.13
2.13
5.21
92.23
39.45
2@12z

556565

4.13

7.419186E-06

@.a5182




CSA CO. DATA SHEET {METHOD 5)

TEST NO. 3 ' PLANT SO | (ese e S DATE 9., /51
LOCATION NE 3 Rlen  Sheck BY Am ]
BARCMETER { Pr) 2A.08 AMBIENT TEMP ASSUMED MOISTURE Y hoor
MOUDULE NG, e~ PROBE NO. _FILTER NO. 9 HEATER NO.(s WOZZLE DIA. %
TEST | METER | METER QOND | FILTER | STACK [ STACK | VACUQM | CRIFICE VEL | TIME | /(%
{POINT! VOLUME | TEMP(Tm) | TEMP | HEATER | TEMP | PRESS. "Hg "0 | HEAD
{vm) IN JoUT ) °F | TEMP®F | °F{Ts)| (ps) PP )

Lol 200 7 Tee % _lasa  isan Q > T LO L 5S
L 12ad, S O\ |7 Jeny Taeae [ <ad [+ Lo 20 1Y .09

2 129061146 {37 |G [ msy Sa - X 1.4 Y e

ZAN I N YN E N N NG Sk 1.4 Y 10
¢ 13080 1> {a) 236 349 S4_ 9 LY 1<

{ O 1A Jaa 1y |92 SR == 1.8 KA A

i 306 . % Tvaa 8™ [ fal ASH 3RS 3 - v 8 Yy 27

2 1309, 8 Jion]ay e~ 2% 2 I 5AR 3= - 9 Ay -
2131 Y Jred A Joos Jasy T3 3~ Ly Sl 27

4 1~as- S J1es ey Jm | acs sag N S TR ] u

! 5.5 Jloo |&4S |Gy [ sy 544 23 VA 2E Ny -4
1338 > [ved]a¢ SR I 2%Aa [=a9 3 A 22 1 x3
e 13207 [ws]a7 [ 5% 23> | 3473 ¥ Yot AN 24 L7

> (3247 e (a7 ] 3% RSQ Sa 3 - AR N La
4_122%3.0 Jwl [ax [ S% [ s So o H- ) RS V7

298,
1005 | AY,

;TD;AG?ET ‘3 ooqu 2:2 RAk | Awkwik | Tq g o MAX X {,v~ .25 | ¢0 MINTE
INTEGRATED GAS SAMPLE AVG [No=Fgo. % CONDENSATE CDLLECTED

Q07 3.2 3. | = FINAL INITIAL TOTAL

07— /¢ 6 6.4 | LRTERITE Fe e, 9¢9.7 2.4

8.9)] IMPINGER 241, 3 1o6 1.3
FILTER WT PROBE WASH WT ~ | IMPINGER WASH WT GRAND 'I'rgr;i 4; 7 -
GROSS Y ¥1 ¥ 164, {610 S LEAK RA \ "Hg= .o
TARE 68 1+ 69,3534 TR STACK AREA (AS) €2
NET .]1o19 L0396 AVG SQ RT &P . 5007
TOTAL PARTICULAT WT (Mn) (MH1.0 Mg |

28 _ QJ/




DATA INPUT

Pb.,In Hg
VM, £t3
LH.In H20
PG.In H20
Tm.F

Ts.F

CcPp

o P,In HZ20
% CO2

% 02

% N
VCL.M1
AS,ft2
N, Mg
@,Min
DN.In

RESULTS

Pma.In Hg
P54, In Hg
MD

MS
VYM3TP,ft3
VWSTFP,£ft3
BWO,%

I1.%

VS, ft/Sec
QA ,ASCFM
RS, ft3/HR
L,#/Hr
Cs,#/35CF
C°"5,Grn/SCF

STARK CERAMICS

E.P.A. METHOD 5

Barometer --------mm e

Meter Volume

Orifice Differential-----------meconono

Stack Static Pressure

Meter Temperture -------—---cmmmeoo—--

Stack Temperture

Pitot Coefficient --—-—-—-—-—-momm o

Average Square Root 0Of Delta P

Carbon Dioxide --=-—-----—-cwmu

Oxygen

Nitrogen ---—-=—=—=—=—-————ccme -

Volume Of Condensate

Stack Area ---------—------cm-————— -

Total Particulate Catch Weight

Test Time -----=-ro-eme e m e

Diameter Of Nozzle

Absolute Meter Pressure =--=-=-==-ec—-—-ee--

Absolute Stack Pressure

Molecular Weight Dry Gas ----=--=---=--—---~

Molecular Weight @ Stack Conditions

VM Standard Temp.& Press. Dry ----=---- =

VM Standard Temp.& Press. Wet

Moisture ----------------c-——-mwmmo o

Isokeinetic Variation

Stack Velocity ---------""-""--"oo -

Stack Gas Flow (Actual)

Stack Gas Flow (Dry STP) --c--ememmm—ee—-

Emission Rate

Particulate Emission ----—-—---=-v--m---

Particulate Emission

EAST CANTON OH
NO 1 KILN STACK

8/16/93
TEST 3

27

29.17
29.08
29.18
28.46
34.39
2.34
6.37
96.75
42.59°
20702
567866
5.13
9.041635E-06
Z.96315

29




CSA CoO.
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST No___ | A PLANT _Jymear CerMHmics DATE ?j/a /41
LOCATION /g Kicn Srmck BY _AA Sf Ay mP
Vm Tmi ROTOMETER TIME Pb 2908
fe2 (78 ¢o Y [044}
1L .93¢% o HR
b 3, 198 @9 $3
ey, | T2 ran
(63.717 7Y \ N 03
i/
\/ Vmged = Ky Y(Vm){Pb)/(Tm)
vm |.0% 9§ avg &%

Vmseq = 17.64 (948 ) (1039 )(24.0% )/ (460 +6¢ ) = L1007

_| 18t TITRATION | 2Rd TITRATION | 3td TITRATION | AVERAGE | Vi, TITRATION
vt I 104 (1.4 =

Csojy = Concentration of sulfur dioxide - 1lb/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg
Tm = Temperature of meter - ©OF
Va = Volume of sample aloguot - ml

vm Volume of gas at meter temperature and pressure - £3
Vmgrqg = Vm corrected to standard temperature and pressure - £3
vsoln = Total volune of sample scolution - ml

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless

17.64

7.061 X 10-6

K1
K2




METHOD 6

N= NORMALITY OF BARIUM PERCHLORATE TITRATE

VT= :VOLUME OF TITRANT. ML

VTB= VOLUME OF TTTRANT FOR BLANK, ML

VA= VOLUME OF ALQUOT SAMPLE, ML

VM= VOLUME OF GAS SAMPLE FROM METHOD 5,VM(DSCF)
VSOLN=- TOTAL VOLUME OF SAMPLE SOLUTION, ML

QS= DSCF/HOUR FROM METHOD 5 CALCULATION

DSCF= DRY STANDARD CUBIC FOOT

MM= 1,000,000

WHEN MMBTU/HR = 1, THEN LB/MMBTU = LB/HR

SULFUR DIOXIDE CONCENTRATION = S0z LB/DSCF = S2

Nz .2096
VT= 11.4
VTB= 5|

VA= 20

VM= 1.7
V30LN= 109
QS= 563572

MMBTU/HR= 1
S2= (.OQ0B7@61 x N x (VT-VTB) x VSOLN)/VM x VA)= 3.836922E-@5 LB 502/DS5CF

SO PPM= 6.237 x MM x S2 = 231.635
SOz LB/MMBTU= QS x 52 / MMBTU/HR = 21.24912 = LB/HR

STARK CERAMICS

EAST CANTON OH

NO 1 KILN STACK

9/16/93 y

TEST 1A 290 3//




CSA CO.

EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET
TEST NO__ {12 PLANT _ Sv#aic Ceanmies pATE 9 /16 [ %)
LOCATION M& /it Srpecr

BY _+ela/c A4l
vm Tmi ROTOMETER TIME Pb 19 0¢

FEN 1Y 7 3.9 Fida

16, qulﬁ 7 g \

1Y L& 5

1o “t vy 83
e .464g 25

Vmgeg = Kj Y{vm)(Pb)}/(Tm)
vm 98 avg ¥P '

Vistd = 17.64 (,99Q¢ )(.92¢ )(2%08 )/(460 +80 ) = _, 8¢ 2

15t TITRATION | 20d TITRATION | 34 TITRATION | AVERAGE Vi, TITRATION
vl 9. s Qe q. < 9.3 -0

(AFID Ay TesT! |
Ay T
15 Plun
21y o2 2o
<

Csoj = Concentration of sulfur dioxide - lb/dry standard cubic foot
N = Normality of barium perchlorate titrant

.Pb = Barometric pressure - inches Hg

Tm = Temperature of meter - OF

Va = Volume of sample alogquot - ml

vm = Volume of gas at meter temperature and pressure - £3

Vmgrq = Vm corrected to standard temperature and pressure - £3
Vsoln = Total volune of sample solution - ml
Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless
17.64

Ky = 7.061 X 10-6

%70 . . | 7;7 ,,279#J ;



METHOD 6

N= NORMALITY OF BARIUM PERCHLORATE TITRATE

VT= VOLUME OF TITRANT, ML .

VTB= VOLUME OF TITRANT -FOR BLANK, ML

VA- VOLUME OF ALQUOT SAMPLE, ML

VM= VOLUME OF GAS SAMPLE FROM METHOD S, VM(DSCF)
VSOLN= TOTAL VOLUME OF SAMPLE SOLUTION, ML

GS= DSCF/HOUR FROM METHOD 5 CALCULATION

DSCF= DRY STANDARD CUBIC FOOT

MM= 1,000,009

WHEN MMBTU/HR = 1, THEN LB/MMBTU = LB/HR

SULFUR DIOXIDE CONCENTRATION = SOz LB/DSCF = S2

Nz .O0096
VT= 3.5
VTB= %)

VA= 20

VM= .88
VSOLN= 12@
Q5= 551572

MMBTU/HR= 1
52= (.00007061 x N x (VT-VTB) x VSOLN)/VM x VA)= 3.658883E-65 LB 502/DSCF

SO PPM= 6.€37 x MM x S2 = 220.8867
S0z LB/MMBTU= QS x S2 / MMBTU/HR = 2@.25455 = LB/HR

STARK CERAMICS
EAST CANTON OH
NO 1-KILN 5TACK

RLE - 51 | 53

|




TEST NO A PLANT S7mere Co s o im e ¢
LOCATION &  [iepw STAck

CSaA Co.
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

DATE 9/14/9)

vm Tmi ROTOMETER TIME Pb 24,0¢%
[Eel L uS A 3 s 1y st
;B?.otﬂ 79 [\ a)

145,483 54 U

4=

Vm .8Y¥ avyg 19

Vistd = 17.64 (,42¥ )(,933 )(20%)/ (460 +19 )

a  «1%¢

1St TriTRATION | 2nd TITRATION | 3¥d TITRATION AVERAGE

_BY ek AU Koy

VMged = Ky Y{(Vm)(Pb}/(Tm)

\D-S \0.§

o, o

Vp_TITRATION

Csop = Concentration of sulfur dioxide - lb/dry standard cubic

N

Pb
Tm
Va
Vm
Vm

= Normality of barium perchlorate titrant

Barometric pressure - inches Hg

Temperature of meter - ©F

Volume of sample aloquot - ml

Volume of gas at meter temperature and pressure - f3

std = Vm corrected to standard temperature and pressure - f3

Vsoln = Total volune of sample solution - ml

Vb
Y

Ky
K2

= Volume of titrant used for blank - ml
= dry gas meter calibration factor - dimensionless
= 17.64 '

7.061 X 10-6

foot

-



METHOD 6

N= NORMALITY OF BARIUM PERCHLORATE TITRATE

VT= VOLUME OF TITRANT, ML

VTB= VOLUME OF TITRANT FOR BLANK, ML

VA= VOLUME OF ALQUOT SAMPLE, ML

VM= VOLUME OF .GAS SAMPLE FROM METHOD 5,VYM(DSCF)
VSOLN= TOTAL VOLUME OF SAMPLE SOLUTION, ML

QS= DSCF/HOUR FROM METHOD 5 CALCULATION

DSCF= DRY STANDARD CUBIC FOOT

MM= 1,000,200

WHEN MMBTU/HR = 1, THEN LB/MMBTU = LB/HR

SULFUR DICXIDE CONCENTRATION = SO2 LB/DSCF = S2

N= .2096
VT= 18.5
VTE= @

Va= 20

VM= .7986
VSOLN= 109
QS= 556565

MHMBTU/HR= 1
S2:= (.900@7@61 x N x (VT-VTB) x VSOLN)}/VM x VA)= 4.470785E-@5 LB S02/DSCF
SO PPM= 6.037 x MM x S2 = 269.9013

SOz LB/MMBTU= QS5 x S2 / MMBTU/HR = 24.88282 = LB/HR

STARK CERAMICS
EAST CANTON OH

NO 1 KILN STACK ' .
9/16/83 :;//




CSA CO.

EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET
TEST NO__2 8B PLANT _S7ARK Ceoammice DATE 9/7¢/$1
LOCATION L& Kien Sqrumcw BY. 4k Hy Gr P

vm Tmi ROTOMETER TIME Pb 29.0f

(68.,49%) g3 3.7 "Llav

leS.713 gS \ 23

BYCEE 37 N Yo

O A e B Y Y -8 ‘ v

Lo, Noy 40 ’ L M

Vigtd = K¢ Y(Vm)(Pb)/(Tm)

vm . 1| avg 81

Vmgrq = 17.64 (iﬁ1? O A% ) (raieX )/ (460 +87 ) = Fo

\

1St TITRATION | 2nd TITRATION | 3td TITRATION | AVERAGE | v, TITRATION
vt {04 1.5 10,9 1 1o -

Csojz = Concentration of sulfur dioxide - 1b/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg

Tm = Temperature of meter - OF

Va = Volume of sample aloguot - ml

vm = Volume of gas at meter temperature and pressure - £3

Vmgtg = Vm corrected to standard temperature and pressure - £3
Vsoln = Total volune of sample solution - ml

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless

Kq 17.64
Ky = 7.061 X 10-8

N B 314 S _,,3(0 J




METHOD 6

N= NORMALITY OF BARIUM PERCHLORATE TITRATE

YT= VOLUME OF TITRANT, ML

VTB= VOLUME OF TITRANT FOR BLANK, ML

VA= VOLUME OF ALQUOT SAMPLE, ML

VM= VOLUME OF GAS SAMPLE FROM METHOD 5,VM(DSCF)
V3OLN= TOTAL VOLUME OF SAMPLE SOLUTION, ML

Q5= DSCF/HOUR FROM METHOD 5 CALCULATION

DSCF= DRY STANDARD CUBIC FOOT

MM= 1.200.200

WHEN MMBTU/HR = 1, THEN LB/MMBTU = LB/HR

LA+ED . Ava SO
f
-1-'

24,89 + 22.15% o H
T *

SULFUR DIOXIDE CONCENTRATION = S0O2 LB/DSCF = S2

N= . 0096
YT-= 1.4
VTB= 1]

VA= 20

VM= .862
VSOLN= 10@
QS= 556565

MMBTU/HR= 1
S2= (.P90@B7061 x N x (VIT-VTB) x VSOLN)/VM x VA)z 4.088155E-05

SO PPM= 6.237 x MM x S2 = 246.8623

SO0z LB/MMBTU= QS x S2 / MMBTU/HR = 22.75881 = LB/HR

STARK CERAMICS
EAST CANTON OH
NO 1 KILN STACK
9/16/93

TEST 2B

393

LB S0:2/DSCF




CSA Co.
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST NO__ > & PLANT S3d4fRk CeEamrmew o DATE F [ii /)
LOCATION__ W% [Kivw Srmex | BY 4bi Gf g M
Vm Tmi ROTOMETER TIME Pb 29.0f

166,40 7€ 3.5 131%s

66,07 o Yoo

T2} gL ' os

| 61,05y SY o

(I P 8S . \f ts

. . i ’

Tow ™l Vmged = K1 Y(Vm)}(Pb)/(Tm)

vm (%8 avg £

Vmsta = 17.64 (LYY )(.¥67 )( TN )/(460 + ®L ) = _, 518

st
_ 1 1St TITRATION 2nd prTRATION | 3£d TITRATION [ AVERAGE | Vi, TITRATION
vt §.4 N .0 < )

Csop = Concentration of sulfur dioxide - lb/dry standard cubic foot
N = Normality of barium perchlorate titrant
Pb Barometric pressure - inches Hg

Tm = Temperature of meter - OF
Va = Volume of sample alogquot - ml
vm = Volume of gas at meter temperature and pressure - £3

Vmgrg = Vm corrected to standard temperature and pressure - £3
Vsoln = Total volune of sample solution - ml

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless

17.64

7.061 X 10-6

K4
K2




METHOD 6

N= NORMALITY OF BARIUM PERCHLORATE TITRATE

VT= VOLUME OF TITRANT. ML

VTB= VOLUME OF TITRANT FOR BLANK, ML

VA= VOLUME OF ALQUOT SAMPLE, ML

VM= VOLUME OF GAS SAMPLE FROM METHOD 5,VM(DSCF)
VSOLN= TOTAL VOLUME OF SAMPLE SOLUTION, ML

QS= DSCF/HOUR FROM METHOD 5 CALCULATION

DSCF= DRY STANDARD CUBIC FOOT

MM= 1,000,000

WHEN MMBTU/HR = 1, THEN LB/MMBTU = LB/HR

SULFUR DIOXIDE CONCENTRATION = 80z LB/DSCF = S2

N= . 0098
VT= 9

VTB= 5]

VA= 20

VM= .8789
VSOLN= 109
QRS= 567866

MMBTU/HR= 1

2= (.00007@61 x N x (VT-VTB) x VSOLN)/VM x VA)= 3.470648BE-85 I[B S0O:2/DSCF

~
fa

S0 PPM= 6.@37 x MM x S2 = 2@9.523
S0z LB/MMBTU= QS x S2 / MMBTU/HR = 19.7@863 = LB/HR

STARK CERAMICS
EAST CANTON OH
NO 1 KILN STACK
9/16/93

TEST 3A

37 37




CSA CO.
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST NO 23 D PLANT 70 A Cctrimrcs DATE 7/7¢/9%
LOCATION A0F ftrcw SrIAcx BY 359 Griadf P
vm Tmi ROTOMETER TIME Pb 2% OF
1¢7.27 ?s .o 142
160 | §7 127
WLl tel g8 Ty
V6L LT g < 137
1e1.93%%- | 4D 1492
Vingtd = Kg{ Y(Vm)(Pb)/(Tm)
vm . be! avg %%
Vmgeg = 17.64 (.ay YO 80T ) (2R¥) /(460 + 88 ) = Lb6irs

15t TITRATION [ 20d TITRATION | 34 TITRATION | AVERAGE. Vi, TITRATION
Vil . 4 B6 - B. 6 T s

Csoy = Concentration of sulfur dioxide - lb/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg

Tm = Temperature of meter - OF -

Vva = Volume of sample aloquot - ml _

vm = Volume of gas at meter temperature and pressure - £3

Vmgrg = Vm corrected to standard temperature and pressure - £3
Vsoln = Total volune of sample solution - ml

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless

K1 = 17.64

Ky = 7.061 X 10-6



METHOD 6

N= NORMALITY OF BARIUM PERCHLORATE TITRATE

VT= VOLUME OF TITRANT, ML

VTB= VOLUME OF TITRANT FOR BLANK, ML

VA= VOLUME OF ALQUOT SAMPLE, ML

VM= VOLUME OF GAS SAMPLE FROM METHOD 5, VM(DSCF)
VGOLN= TOTAL VOLUME OF SAMPLE SOLUTION, ML

Q@3- DSCF/HOUR FROM METHOD 5 CALCULATION

D5CF- DRY STANDARD CUBIC FOOT

MM= 1,200,200

WHEN MMBTU/HR = 1, THEN LB/MMBTU = LB/HR

3A + 38 a.q Tesrd
by 9

19709 ¢+ 26.208 . ay,16Flun
by

SULFUR DICXIDE CONCENTRATION = SOz LB/DSCF = 82

N:= . 2998
VT= 8.8
VTB= 10

VA= 29

VM= .8175
VSOLN= ieg

QRS 567866

MMBTU/HR= 1
S2= (.000@87261 x N x (VT-VTB) x VSOLN)/VM x VA)=z 4.720294E-25 LB S0:2/DSCF

SO PPM=- 6.037 x MM x S2 = 284.9641

SOz LB/MMBTU= QS x S2 / MMBTU/HR = 26.82494 = LB/HR

STARK CERAMICS
EAST CANTON OH
NO 1 KILN 3TACK

4t 5 4




Flownipn&E

CSA 0. .DATA SHEET (METHOD 5)

TESTNO. | - PIANT S7anie Cepmumres DATE 7/16/9)
LOCATION A 2] i Sypmex BY.ACE Wit A
BAROMETER (Pg) 29.084 AMBIENT TEMP ASSUMED MOISTURE "Y'l se
MOUDULE NO.T2s35 PROBE NO. | @ ' FILTER NO. | HEATER NO.7 NOZZLE DIA. 39] |}y
TEST | METER | METER COND | FILTER | STACK | STACK | VACUIM | ORIFICE | VEL | TIME
IFOINT] VOLUME | TEMP(Tm) | TEMP HEATER ( TEMP PRESS.| "Hg "1i20 HEAD
(vm) | IN [OUT] °F | TEMP°F | °F(Ts)| (Ps) ) (em)l AP .
I lohd Jer |35 | 4o T 50 [2) 7+ T AL | iy
\ (es:r]19 611 5x [ =€, 3 .03 22 75
I 169 | 86 |6 % | S22 53 e+ t, % N ¥
4 ttd e [ g v S 150 R 2.9 - 37
Mottt Sgl e | o4y Mg I ' 3,0 YRR
| t1.2] % | g ] Wk 2 4g S+ I WE NI
\ 1e.80 ax] 19| T4 2 So g tet P )
L fa~l, hj foL] 8x] §5¢ kT Q- N 19 2L
pj t2q. ) o4 g5] S 2 S P LX) Rl 3t
Y BN ETEET: L5, R 3.5 3 S
’ BEIESYEIERIET 233 1Y Al ' 34 ST
| P da 0 v | g8 | Sa LS , K 3or s Y
T (oI ltef gl se [ 4 ! VN 2l e 71
> I YU 11| 92 5S¢ G hid 14~ 1.7 ! 5¢
o 1 52,40 yne | g1 S €] Lo o 1 9 e |.zy[hiel
[ ] "I J
)
‘:-
i
—
N\ .
)
(vm) St .6 lag.L | ¥p.| !
AVERAGE ‘ g dodeded | dedededeokok SR o MAX ta, | 2,91 LItL| ¢ MINUTES
INTBGRATED GAS SAMPLE |~ AVG [ No= Fo.v CONDENSATE COLLECTED
0> T EX FINAL | INITIAL TOTAL
Oy Coot 'V 16:* | IRIERITE 9731.9 q6Y4.9 .0
a8 ) IMPINGER 3 Sy 3ee 59,90
FILTER WT PROBE WASH WT IMPINGER WASH WT GRAND TOTAL &R
CGROSS ). 4 e : - LEAK RATE @ 1o "Hg=<& o}
TARE A A=’ STACK AREA (As) §. 5 f< |
NET AVG SQ RT AP , W16

TOTAL_PARTICULAT WT (Mn) 76,4 HF Mg ]

40
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DATA INPUT

FLOURIDE

Pb.In lig Barometer ----—-——m - 29.08

VM, ft3 Meter Volune 51.6
~H,In H20 Orifice Differential------~---—=-c-o-- 277
PG,In H20 Stack Static Pressure %]

Tm.F Meter Temperture --—--—-—--—=wecemmmaooo— 89

Ts.,F Stack Temperture 583

Cp Pitot Coefficient ~————=--rrmcmmmcmcuaa .84

- _.P,In H2@ Average Square Root Of Delta P . 4707

% CO2 Carbon Dioxide --=----=--remmmmm e 3.4

% 02 Oxygen 16.4

% N Nitrogen =—=—=—==———mccmme e e - 80 .2

VCL .Ml Volume Of Condensate 68

AS.ft2 Stack Area ~-------mermmee e 8.5

MN, Mg Total Fluorine Weight 76.4
@,Min Test Time --~-—=—--—mcmmmm e - <1%]

DN, In Diameter Of Nozzle . 391
RESULTS

Pma,In Hg Absolute Meter Pressure --—---—-—-—-—-------~ 29.28
P5A,In Hg Absolute Stack Pressure 25.048

MD Molecular Welight Dry Gas -—----=-=--cc-eu-- 29,209

MS Molecular Weight @ Stack Conditions 28 .50
VMSTP,£t3 VM Standard Temp.& Press, Dry ---=------- 48 .26
VW3TP,£t3 VM Standard Temp.& Press. Wet j.2e
BWO,% Moisture -—-+—~ccmmemr e 8.22
1.% Isokeinetic Variation 91.95
Vs, ft/Sec Stack Velocity -—-==—-+—=c—mmmmm e = w-=-  37.92

QA ASCFM Stack Gas Flow (Actual) 19338
QS,ft3/HR Stack Gas Flow (Dry STP) --——=r-——mvroecmne—- 537395
L.#/Hr Emission Rate 1.88
Cs,#/5CF Fluorine Emission ----——--=-—-——-cmemcmccccca- 3.49058E-96

STARK CERAMICS

EAST CANTON OH
NO 1 KILN STACK

9/16/93
TEST 1
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’ v Feounneé
CSA CO. DATA SHEET (METHOD 5)

TESTNO. & - PIANT S7?7rHRi¢ CTEMe ¢ DATE 9//4/ay
LOCATICN ey Kie an Stmex BY .dgtecrag
BARCMETER (Pp) %9.0¢  AMBIENT TEMP ASSUMED MOISTURE "Y' ea

MOUDULE NO. 033 PROBE NO. 2 @ ~FILTER NO. — HEATER NO. § NOZZILE DIA 343 1§
TEST | METER | METER QOND | FILTER | STACK | STACK | VACUUM | ORIFICE | VEL | TIIE
FOINT| VOLUME | TEMP(Tm) | TEMP | HEATER | TRMP | erESS.| "Hg “1i,0 | HEAD

(Vm) IN _[OUT| °F | TEMP°F | °F(Ts)| (Ps) | ) (Pm)} Ap)

P [rs3.2 Jeelse] ¢x | xay ) T 1 2o [l 5

| 151, tadles . o TS 9 2,0 N Te

T |60 Jtov | BE S& LS5 N Lo (L litte

) 1¢é, ! Jlv | &89 | 58 LSD 1R - 3.3 |.ry Gy

“ i o S| S, S¢ | 2 4a la+ 3.5 1. te 0

{ 17hng | Akl &% S ¢ T § ] w6 4T rrs

I 11746 | 184] a2 Sty | asa 3 L& L 14

T 118 [ 1NN Y SL | *3% | i 0 S 29

b 18 L JVvis]8S S| “3o - ) R NS

n [1B86.6 Thvre qy 5 & LY 19" .. .27

P like,a [Oo9Tqul s8] LS ~ | ? 3.u | et hs

I lyst,a 11 8] & 1¢ 151 ¥ 3.v | 2 5o

N a8 [vvg | ey 5 150 ' et 395 [,vy B3

> free,y [1xL] 44 Sy x50 I8t 3, ) R AN

Y 1 w6e.3 [ty [ ce AMF g 3.4 | \xvii2ios

1 33, [

(Wm) S3 .1 (1099|930 :
AVERAGE Y AHRE | REXARK | G 57 © MAX 22 | 2,71 LHY | e MINUTES
INTEGRATED GAS SAMPLE & AVG | No= 503 ~ CONDENSATE COLLECTED

o) A g 1>t [ — FINAL INITIAL | TOTAL

05 f-nd ~ o }6.e | CRIERITE lotl, 1000, L |- ifub

fos) ' IMPINGER 13 S 7.& Jes 51.9 :
FILTER WT PROBE_WASH WT | IMBINGER WASH WT GRAND TOTAL 4 9. 3 |
ROSS : — < LFAK RATE 8 30 ''Hg= <, 01 i
TARE 7T 4 STACK AREA (As) £< | }
NET 77 AVG_SQ RT P , 462y
TOTAL PARTICULAT WT (Mn) 5.6 (KF] Mg] |

e




DATA INPOT

Pb.In Hg
VM, ft3
~H.In H20
PG,In H292
Tm,F

Ts.,F

Ccp

o P, In H28
% CO2

% 02

% N

VCL, M1

AS, ft2

MN, Mg

@.Min

DN.In

RESULTS

Pma,In Hg
PSA,In Hg
MD

M5

VMSTF, ft3
VYWSTP,£ft3
BWO.%

I1.%

VS, ft/Sec
QA ,ASCFH
Q5, ft3/HR
L,#/Hr
CS,#/SCF
C "5,Grn/SCF

STARK CERAMICS

EAST CANTON CH

FLOURIDE

Barometey —c—=—ccm e e — =

Meter Volume

Orifice Differential---—-----w-m—ecme-o-

Stack Static Pressure

Meter Temperture ~=-—-—-=——e-mmemme e~

Stack Temperture

Pitot Coefficient -—-=-recommmcmmm =

Average Square Root Of Delta‘P

Carbon Dioxide -=--=--mmcommm e

Oxygen

Nitrogen ----———~--mcommmm e -
" Volume Of Condensate
Stack Area --—=-cmmmme e e

Total Particulate Catch Weight

Test Time ~----—=--cmommmm e e -

Diameter Of Nozzle

Absolute Meter Pressure ---~—==-—vm--—n--

Abscolute Stack Pressure

Molecular Weight Dry Gas ----=--==-==wu--

Molecular Weight @ Stack Conditions

VM Standard Temp.& Press. Dry ~—--r~-—--~--

VM Standard Temp.& Press. Wet

Moisture -------------m-e—--mee— e

Isokeinetic Variation

Stack Velocity -«~--==-------momonmeem oo

Stack Gas Fleow (Actual)

Stack Gas Flow (Dry STP) ==-==co-mmmenoa

Emission Rate

Particulate Emission --—-——-==-—=-——====----=-

Particulate Emission

NO 1 KILN STACK

9/16/93
TEST 2

43

&

.28
.08
.18
.46
.68
.26

29

97 . 36

a7

3.429823E-26

. 49

19974

527140
1.81

@.22395




N

yPnoGer, Frovriol

CSA 0O, DATA SHEET (METHCD 5)

44

TESTNO. 5 . PLANT S Ark C&ammies DATE ¥ /14
LOCATICHN n & i w Sraex BY £4 A4 Tr alp
BARCMETER(PR) 2 .0t AMBLENT TEMP ASSUMED MOISTURE " 1,00,
HMADULE NO,"1oYy PROBE NO.» & FILTER NO, — HEATER NO. & NOZZLE DTA 333 |tra
TEST | METER METER COND | FILTER | STACK | STACK | VACULM CRIFICE | vEL | TIME
INT| VOLUME | TEMP(Tm) | TEVP | HEATER | TEMP | PRESS. "Hg "i,0 | HEAD
_(vm) IN JOUT| °F | TEMP°F | °F(Ts) (Ps) }Pm)l AP)
l_|[Fee.s | 57 [87 [ S8 | 2% ° Ly 2.9 1 a1 ss
! T'l.olajlgs | 53 23! 1 T 14 |
T 12 e iioefjg) |6 |Lie 1Y 2.4 NE es
3_trra | do | 250 I b 120 10
LAnaa 2 RIS ETENFTEESES 19 3.7 Y ts
il Lyl ljod|an) o LS5L e 2,3 S
\ PR (trfe9J] @o S| Ly + 1y ¢ 27
o232 YA qgel €y 2 HE ) 2.7 .1 3
> tadr 3y a9y ce |25y i Y NN Y
vi Lyl 5] 190 & 250 g+ 1,y Y YL
Vi ayvllnoe | 9] S | aMg L9 3.5 gl
‘ol LMe k|19 [too | £R 50 1S 3¢ L22 B
+ 1 25hy (12y [to) | S & Lo /9 34 R 59y
3 [ 255 8 125103 ] S¥ [ 2o 19+ 1,8 VL5 01
Uojeo,Glianliog| J¥ | 28 20~ 4,2 |.31]t5:09
166.6 '
i+ | 4.0
;&G%HJ m_u. s‘ *kkk | kkkkkk | cq 5§ o MAX1O | .96 229 | 4o W MINUTES
INTEGRATED GAS SAMPLE AVG Ny=89. v CONDENSATE (DLLECTED
QQy x| - FINAL INITIAL TOTAL
Q5™ B 2 te.o | [RIERITE ‘10634, Y 016,12 PR
(@] ' IMPINGER 3 Syl 2 loe 59. %
FILTER WT PROBE WASH WT IMPINGER WASH WT GRAND TOTAL &6 .4
GROSS B e - LEAK RATE @ * 0"Hg=<.0v
TARE —_— STACX AREA (As) f<
NET AVG SQ RT AP w750
TOTAL PARTICULAT WT {Mn) 17, ¢ (M 7] Mg |



DATA INPUT

Pb.In Hg
VM, ft3
.H,In H20
PG.In H2O
Tm,F

Ts.,F

CP

P, In H20

% CO2
% 02

% N
VCL . M1
AS,ft2
MN, Mg
g,Min
DN.In

RESULTS

Pma.In Hg
PSA,In Hg
MD

MS

VMSTP, ft3
VWSTP.ft3
BWO . %

I1.%

vS, ft/Sec
@A ,ASCFM
QS, ft3/HR
L.#/Hr
CS,#/5CF

C""5,Grn/SCF

STARK CERAMICS

FLOURIDE

Barometer -~=——==-mrmmm e e -

Meter Volume

Orifice Differential---=-——-caccmmwc_—-_

Stack Static Pressure

Meter Temperture ---=---+«-—-——c—-oo—

Stack Temperture

Pitot Coefficient --------—mcmmmm—n——

Average Square Root Of Delta P

. Carbon Dioxide -----------ccmmmmmmem

Oxygen

Nitrogen =—=-—--wmm— e e

Volume Of Condensate

Stack Area =——-——------mmrmm e — o

Total Particulate Catch Weight

Test Time ------==-r-meco o mm e mc e m e

Diameter Of Nczzle

Absolute Meter Pressure -~=--=-—-=ceece-=--

Absolute Stack Pressure

Molecular Weight Dry Gas ------—===—----«

Molecular Weight @ Stack Conditions

VM Standard Temp.& Press. Dry --——------

¥M Standard Temp.& Press. Wet

Moisture -~=-=------~-c-rmecn e

Isokeinetic Variation

Stack Velocity -----------7~~~--m-vc---

Stack Gas Flow (Actual)

Stack Gas Flow (Dry STP) --—-=eeeemnnan

Emission Rate

Particulate Emission ----—-—-—-==c---——m=--

Particulate Emission

EAST CANTON OH
NO 1 KILN STACK

9/16/93
TEST 3

43

—————— 29.30

29.08

--------- 29.18

28.48

------ 49 .35

3.27

------ 8.21

97 .00

————— 38.74

19758

------ 542883

1.89

—-—-=l 3.47624E-08

0.02428




Agency Use Only ’ Proposed Tast Date S“"f'f‘;_ 1493
Date Recalved Pre-Test Meeting Deaired? Yeaa [/ o a2

No. Aseigned INTENT TO TEST NOTIFICATION

Premise No.

A,

Facility Information

Hame 5774/(1‘( C o iy S . Address & OOl E frpy.,gcy.gu £57, Encr 04&’0&,0”' e AEL]

Contact Person 5. RIrPER ’7‘”53"1"’”&1 Telephone Hmba(z") Yygg- 12l

Teeating Firm Information

Haae __CSA CO " Address 24385 CFNTER ROAD,ALLIANCE,OH 44601
Contact Person ERNIE KOLM Tnlcpt.u::nc Naber (216) 525-5119

Source Sampling Information: Ideotify all sources and pollutants to be sampled.

Pollutaat to EPA Test Filter Box Humber of Total Time Number of

Source Control Egquipment Monitering Equipment be Tested Method Temperature Sampling Points for Test Run Smmpling Rune
I ) ‘
Bricpu "/"N Mow <. Mo n & P 5 2 [O°F /e Omyrne 3
: ZRuwt i
S D-L (A - 2 = 'Louu':cw en 3

Any modifications to DSEPA Referecacs Mothod(s)? Yea I/ No [ ] ; If yes explain

Sampling Location(s): Iolec [/ / Outler / / * Simultaneous 17 . Will cyclonic flowv check(s) be conducted? Yes [/ / No / /
Fuel Sampling: Coal - Proximate / / Ultimate } / Ocher (apecify)

Emiesion Rate to be calculated using: F-Factor f / Ultimata Coal Analysis [ / - Other (specify)

Are concurrent Hethod 9 readings to be performed? Yes / / No [ /

Sample Tralo Calibration: Al) affected meacuring and metering equipment should be coalibrared within 60 days of .the scheduled tescing.




Plant S-rnApy Céhnmnc: Date 9/;G/q1
Location < aAger Opumyow Starting time 9 Aw=
Plant process. Epici Kiow

For sample port and sample point locations, see sketch(s)
Calibration sheet(s) are attached.

GENERAL

The sample train is a Research Appliance Corp. model 2043
using a AyRpey lined probe heated to _29s OF. The
filter media is A/E Fracaces ¢¢ enclosed in pyrex holders
heated to 250 OF.
The impingers contain;
1st oo wf Do 4th —_ Dl
2nd Jog WL Deu sth \\_,/'/
jrd éfun'wuy gth ,4*’"~d— T~

A drierite column cbntaining Drierite® (calcium sulfate) is used
for final moisture removal in the impinger train.

The contents of the inpingers will be used for moisture determination
ang —— ————

The front half glassware will be washed using acetone and brush or
e —

The back half will be washed using D.wo .

The test and analytical procedures are as per latest Federal Register
or local requirement. '
Co-measurement..by-methad-10 10A using the MSA Lira 3000. See sketch.
COz and 07 measurement by orsat from an .integrated sample.See sketch.
Other: S PA W ETHELY (o ~ S&E& SNETet

CSA CO.,PO BOX 3750,ALLIANCE,OH 44601-3750 PH(216)}525-5119 FAX 525-7908

47 o ,{D




8b
Wi O O=3 O Lo e

/92 8INIT

(e S T
fpvvu L L T L L WL WL N L S L L e )

b b b pd
O R~ ONA
et St N st St

20)
21)

Probe

i

-

1 ﬁ_
Lnu

|
|

“ 19 f-’j7 - ___"JI ’—|
. L. :
17 |
l

. p —J
Cyclone Bypass |, E| +* ~*+* 2 8
Particulate FilefNL- — —

Impingers (Greenburg-Smith)

Drierite Column

Thermometer 6 6

Check Valve 16 B s o 11 9
Umbilical Cord ;

Vacuum Gauge
Course -Flow ~
Adjust Valve
Fine Flow Adjust Valve
Oiler .

Vacuum Pump

Filter

Dry Gas Meter

Orifice Tube

Incline Manometer
Solenoid Valves

Pitot

Thermocouple

12

13 21

Potentiometer . 13 c.S 4. Co
MODIFICATION OF R.A.C. SAMPLE TF

USING DRIERITE COLUMN IN PLACE C
IMPINGER DESICANT




STAINLESS STEEL PROBE

~

STACK

NEQOPRENE TUBING

FILTER

ICE
WATER
Uleazi e
CONDENSER | 7| _ =31 "
e C?:—‘) Y
cled="4
<o I S B
{‘p 'P -:
"4 ’ POLYFLOW
TS FERE TUBING
ORSAT
‘K\\\\$\[Jﬁ, ROTOMETER

N
S~

2.3 CUBIC FOOT
TEDLAR BAG I

THREE WAY VALVE

PURGE

INTEGRATED

49

FLOW CONTROL VALVE

t>£;BY-PASS VALVE

PRESSURE-VACUUM PUMP

SAMPLER

FI1GURE 3 63



j N

\\ PIPETS
W SRR S
i

BN

e L

N

ALTAIMING BUSHING
VALYE KENOU

2
>/

(
[©
TIYLEY

INDUITAG YALYYE

L

TN

. LEVELING
4/ TUBE
r— L —— 2 BURET
FRONT VIEW -

BACK VIEW

+ LEAK CHECKING '

) THE LEVEL OF THE SOLUTION IN THE PIPET WILL NOT BE MANTAINED
AT ITS PROPER LEVEL IF THER IS A LEAK BETWEEN THE PIPET AND THE
MANIFOLD VAVE OR IN THE MANIFOLD VALVE..

2) THE BURET SOLUTION IS SET TO ZERO WITH THE LEVELING TUBE. The
LEVELING TUBE IS RAISED TO ABOUT TWENTY INCHES FOR TWO MINUTES
TO APPLY PRESSURE TC THE MANIFOLD, VALVES AND REMAINING PART OF
THE SYSTEM. THE LEVELING TUBE IS RETURNED TO ITS ORIGINAL ZERO
POSITION, IF THER IS A LEAK, THE BURET SOLUTION WILL BE ABOVE
THE ZERO MARK. IT WILL BE ON THE ZERO MARK IF THER ARE NO LEAKS.

THE LEAK CHECK IS PERFORMED BEFORE EACH GAS ANALYSIS OR SERIES OF
ANALYSIS, .

THE SOLUTIONS ARE PURCHASED FROM BURRELL CORP. THEY ARE IN THREE
OUNCE BOTTLES THAT ARE THE PROPER SIZE FOR FILLING THE PIPET.
"DISORBENT" IS USED IN THE CONTACT PIPET FOR CO,.

"OXORBENT" IS5 USED IN THE FIRST AUOTO-BUBBLER PfPET FOR 0,.
"COSORBENT IS USED IN THE SECOND AUTO-BUBBLER PIPET FOR ca.

THE BURREL MODEL B "INDUSTRO" ORSAT GAS ANALYZER

50 3




T T T
¢ 30— 34t PROBE (3-tin WARKU?) S 300 |- 41, PROBE (10-nin WARHUP)  —]
wf ad
€ 0| S 250 b L
% =
£ INLET, 250 ©F Sl ’
0.

5 8 INLET, 25 °F
=150 | —_ japt’ |} —
w o
E 00 INLET AMBIENT, __| S INLET AMBIENT
=1 86 °F e 0°F |
2 50 f— INLET, 150 OF o Sl INLET, 150 °F _
=
pd'] S A S T T N B | ~ 0 I I Y O N I

0 » ® © 80 0 ) 40 &0 2

POWERSTAT SETTING, % PONERSTAT SETTING, %

150 350
N T T T . T T T
° 30 L 541 PROBE (10-min WARMUP) &;300 L I PROBE (15-min WARMUP) -
[

Sl S0 [
& &
w Q.
s 200 |—. o B0 —
3 INLET, 250 ©F b INLET, 750 °F
= 19— — rEL S —_
e s BIENT.
30— . ém — 0OF  —
g o INLET, 150 OF g 5 INLET, 150 OF
o h— — p—
a. r

') I I N T S T ol 1§ 1 1 1 i |

0 ) ") 8 8 0 ] 0 ] 1]

_ PONERSTAT SETTING, % PONERSTAT SETTING, 3

[
a

g

B
I

PROBE OUTLET TEMPERATURE, ©F
8

R

7-1t PROBE (15-nin NARMUP)
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CSA 0O, DATA SHEET (METHOD 5)

TEST NO. PLANT DATE
LOCATICN BY
BARCMETER ( P ) AMBIENT TEMP ASSUMED MOISTURE tyt
FOUDULE NQ. ™ FPROBE NO. " FILTER NO, HEATER MO, NOZZLE DIA,
TEST | METER METER CQOND | FILTER | STACK | STACK | VACUUM | ORIFICE | VEL | TIFE
FOINT) VOLUME | TEMP{Tm) | TEMP HEATER | TEMP | PRESS. "Hg "nzo HEAD
{vm) IN |our | °r | TEMP°F | °F(Ts)| (ps) ) (em) ©3P)

;VW'E;.AGB KAkKk | Akkkki MAX, . MINUTEY
INTEGRATED GAS SAMPLE AVG | No= QONDENSATE (OLLECTED

0, = FINAL TNITIAL TOTAL
05— RIERITE

e IMPINGER

FILTER WT PRCBE WASH WT IMPINGER WASH WT GRAND TOTAL _

GROSS : ‘ LEAK RATE @ Hg=
TARE STACK_AREA (As) ££
NET AVG 5Q RT O P

TOTAL PARTICULAT WT (Mn) Mg |

02
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HEATED PYREX LINED PROBE. END PACKED WITH QUARTZ WOOL
MIDGET BUBBLER. TOP PAKED WITH GLASS WOOL

MIDGET IMPINGERS. EACH FILLED WITH 15 ml OF H,03 (3%)
MIDGET IMPINGER. DRY TRAP

ICE BATH

DRIERITE COLUMN., FILLED WITH CALCIUM SULFATE DESICANT
UMBILICAL CORD :

ROTAMETER

VACUUM GAGE

VALVE FOR COARSE FLOW ADJUSTMENT

VALVE FOR FINE FLOW ADJUSTMENT

OILER

YOIL FILTER

)VACUUM PUMP

JDRY GAS TEST METER

YTHERMOMETER

E.P,A, METHOD 6 SO, SAMPLING TRAIN

03 ” 7 - FIGURE 1



C.S.A. CO.
EPA METHOD 6 (SULFUR DIOAIDE)
_ DATA AND CALCULATION SHEET
TEST NO. PLANT DATE

LOCATION ° BY
Vm Tmi Tmo  ROTOMETER TIME Pbar
' Vmstd = KqY _EETgE_
T . " ( )
m m Vmstd = 1?-6 ( ) (L&D + T

1St TITRATION | 2ndTITRATION | 3¥d DITRATION| AVERAGE ||Vb TITRATICN

Vi '"_1

( VSOln) )
_ (Vt - Vvb)(N) ‘YT Va_
Csog =K Vmsta C
=.00007061 ( ~ ) )( ‘ =
= { ) = Lb/f3DSTP
S0z (PPH) = (Cs05)(6.037)(10%) =
S0, Lb/ Hr . ={ £3/Hr DSTP)( Csop) __ _
Csop = Concentration of sulfur dioxide -~ lb/dry standard cubic foot

i Normality of barium perclorate titrant

Pbar = Barometric pressure - inches Hg
Tmi = Temperature at meter inlet - ©°F
Tmo = Temperature at meter outlet - ©OF
Tm = Average meter temperature -OF
Va = Volume of sample aliquot titrated - ml
Vmm = Dry gas volume as measUred at meter - def
Vm{std) = Vm corrected to standard conditions - dscf
Vsoln = Total volume of sample solution - ml
Vt = Average volume of titrant used for sample aligquot - ml
Vbé= Volume of titrant used for blank - ml
Y = Dry gas meter calibration factor
i\l = 17,64 Ko = 7.061 X 10~

= 4 57




_ C.8.A. Co.
STACKSAMPLR CALIBRATION SHEET

Customer Order No,

Date _6/11/93 Serial No._2031 RAC QOrder No.

Pump_QK Pump 0il_QK Clean Quick Disconnects_YES

Manometers_QK Dry Test Meter_QK Thermometers_QK

Lights_0OK Electrical Check_QK Variac_QK

Vacuum Gauge_QK Leak Check @ 27  "Hg Vacuum_NQO LEAKS

Remarks _PRESSURE CHECK @ 9"H20 - NO LEAKS

Barometer (Pb) _29,11

K N DH CFw CFd Twu ITd OTd TD t H Y

2158 P368 g.5 5 5.18 €8 80 5 78 12.78 1.848 0.3938
9317 Q2737 1.0 5 R.12 68 85 81 83 9.@5 1.838 1.802
PR34 1478 2.0 19 1¢.33 68 ap 86 88 12.88 1.845 1. 000
L1268 2490 4.0 1¢ 13 .38 68 88 11%] g8g 9.14 1. 844 1.891
19g2 L4310 6.0 10 10,28 [o15] 92 99 a1 T.47 1.848 1. pad
2538 5888 8.4 12 18.25 68 98 91 94 .48 1.851 1203

Tolerances H=1.8-1.84-2.1 , Y=-0.99-1 4d-1.91

H=({K/(Pb(OTd+46@) ) )*(((Tw+d6&)t)/CFw)}2

Y:(CFw Pb (Td avg.+46@))/(CFd (Pb+N) (Tw+46d))

DH= QOrifice pressure drop - in. H20

CFw= Volume wet test meter - £3

CFd= Volume dry test meter - £3

Tw= Temp. wet test meter

ITd= Inlet temperature dry test meter

OTd= Outlet temperature dry test meter

Td avg.= Average temperature dry test meter

t=z Time - minutes

Pb=Barometer press.

DIAL THERMOMETER CALIBRATION ICE WATER BOILING WATER

Precision Lab Thermometer 33 211

Meter Thermometers ITd 32 0Td 33 ITd 211 0Td 211

Impinger Outlet Thermometer (1) 32 211

(2) 33 - 211

NBS TRACABLE FROM FACTORY. 2 UNITS CALIBRATED AGAINST EACH OTHER(PyroMation)
ALL THERMOCOUPLES ARE CALIBRATED BY OVEN FROM 120 TO 500°F AGAINST A CHS
LAB THERMOMETER (No. 227-934). ANY THERMOCOUPLE THAT IS MORE THAN 2°F

FROM STANDARD IS DISCARDED.




i2.5.A4. Co.
STACKSAMPLR CALIBRATION GHEET

Customer _Yrder No.___.

Date 8/12/93 Serial No._2031 RAC QOrder No.

Pump_ QK Pump 0il_CHG Clean Quick Disconnects_YES
Manometers_CHG FLUID _ Dry Test Meter_QK Thermometers SEE BELOW
Lights_QK Electrical Check_ 0K Variac_QK

Vacuum Gauge_QK Leak Check @ 27" "Hg Vacuum_NQ LEAKS

Remarks _PRESSURE CHECK @ 9" H20 - NO LEAKS
Barometer (Pb) _29.13

K N DH CFw CF4d Tu ITd OTd TD t H b4
L2158 D368 8.5 5 5.07 12 82 7€ 79 1z 8@ 1.871 2.998
L2317 2737 1.8 5 5.@7 12 88 8@ 83 9.@8 1.881 1.004
H634 L1479 2.0 18 190.24 72 89 86 g8 12.91 1.88¢ 1.201
L1268 .2497 4.0 19 ig. 19 72 B8 85 86 9.11 1.876 P.999
1992 431¢ 6.8 19 16.18 12 91 88 219] 7.46 1.877 1.001
., o536 5880 8.0 10 18,15 Te 94 39 92 6.47 1.879 1.992
Telerances H=1.6-1.84-2.1 , ¥Y=2.99-1.020-1.01 -
. hoo&’)
H=(K/(PHb(OTd+46E) ) y*(( (Tw+462)t)/CFw)2 N ool
Y=(CFw Pb (Td avg.+460))/(CFd (Pb+N) (Tw+460))
DH= Orifice pressure drop - in. H20 [ 21
CFuwz Volume wet test meter - £3
CFd- VYolume dry test meter - £3
Twz Temp. wet test meter
ITd- Inlet temperature dry test meter
0Td= Outlet temperature dry test meter
Td avg.=- Average temperature dry test meter
t= Time - minutes
FPb-Barometer press.
DIAL THERMOMETER CALIBRATION ICE WATER BOILING WATER
Precision Lab Thermometer 33 33 211
Meter Thermometers ITd 33 0Td =8 ITd 210 0OTd 210
Impinger Outlet Thermometer (1) 33 211
(2) 33 210
C G D S

NB3> TRACARLE FROM FACTORY. 2 UNITS CALIBRATED AGAINST EACH OTHER(PyroMation)
ALL THERMOCOUFPLES ARE CALIBRATED BY OVEN FROM 100 TO S@@°F AGAINST A CHMS
L23 THERMOMETER (N>. 227-934). ANY THERMOCOUPLE THAT I3 MORE THAN *2°F

FROM STANDARD IS DISCARDED.
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STARK CERAMICS (3C) -
STACK TEST OF SEPTEMBER 16, 1993
15 76 06 0014

A compliance test was done on kiln No. 3 on September 16, 1993 by CSA (Ernie Kolm). The
parameters evaluated were particulates, SO, and HF. Audit samples for SO, were given to Ernie for
analysis.'

It took about 1'% hours to get an hour’s VE readings because of the time it took to transfer the testing
probe and equipment to different testing traverses.

The manufacturing of ceramic bricks entails the following sequence of operations:

1. Compounded clays are processed through extruder dies for specific shape bricks. There is 5-6%
moisture in the extruded bricks.

2. The freshly extruded bricks are set on a conveyor that transports the brick to a pigment spray
area where the raw bricks are coated on one side with an aqueous mixture of color pigment.

3. The freshly sprayed bricks are loaded by hand on numbered cars that ride on rails. These
numbered cars are next pushed into dryers where they remain for 55 hours at 180°F. In the
dryer, the moisture content of the sprayed bricks very slowly diminishes to less than 1%.

4, From the dryer the car of bricks goes into the kiln preheater where the temperature is raised to
500°F over a 32 hour period. In the preheater are 16 cars from beginning to end. From the exit
of the kiln preheater, the bricks enter into kiln No. 3 at about 450°F.

5. In the kiln (No. 3) 37 cars are there at all times but very slowly moving through different
temnperature zones from 450°F up to 2050°F then down to 400°F at the kiln exit. The exposure
time in the kiln is 73 hours from entrance to exit.

The testing period covered from 9:30 a.m. to 3:06 p.m. All VE readings observed were 5% except one
2ero.

All the car identification tags scheduled for movement into the preheater and kiln were examined for the
presence of any reburns on the cars. None indicated the presence of any reburn material on any car.

Bricks on several cars on tracks waiting to go into the preheater were closely examined. The bricks were
dry but not hard. Those that had come out of the kiln and were cooling down were dry but very hard
and the color pigment shiny and hard.

In the kiln control room on the table is a record of all cars in the kiln and exactly where they are located
in the kiln. The kiln has a multiplicity of temperature zones from 450°F to 2050°F and down to 400°F.
Instruments there provide a temperature digital readout anywhere in the kiln,

A record was made of the last 16 cars in the kiln (those put in the Kiln last) on September 14, 1993 and
the 16 cars in the preheater awaiting a turn to enter the kiln from the preheater. The same segments of
data were collected on September 15, 1993 for the kiln and preheater.




On September 16, 1993, the day of the test, an inventory was made of those car numbers that were in
the kiln. All cars that were supposed to be in the kiln were there. All number sequences of cars in the
kiln were exactly what they were supposed to be based on car numbers recorded from September {4 and
15, 1993.

Surinder is providing CSA with the weight of all bricks coming out of the kiln during the 9:30 a.m. -
3:06 p.m. test period.

Photographs taken in April of emissions coming from the plant were reviewed with Surinder. He said
they were coming from a clay loading dock area and that other emissions noted were probably in a
baghouse area by the C plant. One of the photographs showed a blue haze in the area of the No. 3 kiln
stack. Surinder made no comment regarding the blue haze., This agency did request a compliance test
for kiln No. 3 because of the blue haze observed in the discharge area of that stack. The test was run
to quantify the SO, and HF released from the stack. A blue haze is indicative of the presence of SO, or
HF. The test will reveal the concentration of both gaseous parameters and the quantity released per hour,

The area where aqueous color glaze is sprayed on bricks before they enter the dryer was closely
examined. The overspray hits an impigment plate, falls to a collecting trough and is pumped to a slurry
collecting tank in another room.

Next to the slurry impingement plate is an opening to an exhaust duct that leads above the roof, The area
on the roof surrounding the exhaust stack had a layer of clay (gray-white color) on the roof. The
thickness and area of the clay deposits suggested that this accumulation may have been a product of
escaping overspray for an extensive period of time.

Surinder said that there was a set of impingement baffles mounted in the two foot diameter exhaust stack
from the glaze pigment spray area. He said he would provide me with a set of prints which depicted the
stack and the impingement baffles therein. The size fan that pushes air past the baffle plates would be
noted.

The slurry directed from the spraying area goes to a slurry tank from where it goes to a filter press that
squeezes out the water and leaves a damp filter cake for disposal.

The matter of lead pigments being released from the baghouse in the C plant area was mentioned to
Surinder. I suggested that he have a quantitative lead analysis made on these emissions so that a level
of health risk could be established for the emissions from this baghouse. He appeared to resist the
suggestion. He said that any lead would not be in a pure form but in a compound form. 1 reminded him
that the toxicity was stiil there.

1 grink we will have to push more forcefully to get a lead test run from this source.

ANDY MASKO
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SEP— 2—=—935 THU 9126 STARK CERABMICS P .82
di fis INTERNAL MEMORANDUM
Stark Ceramics, Inc. . SPECIAL INSTRUCTIONS -~ WRITE IT DOWN!

9/01/93

;Ken Kenda]l

The resulta of the findinga concerning the dust
collector at C plant are as follows:

1. Maintenance was performed on the dust collector
8/28/93. Dust collector was cleaned and checked for
holes in bags. Everything ok.

2. ‘Approzimately 10:00am 9/01/93, malntenance was

called bocausa of dust collector discharge. logs baghin U’}L"‘r"\\""

3. Shaker mechanism was tested and found to be
operating properly.

4. Reaults of the finding are that theaiockout kay
awiteh was used to shut the syatem down instead of
the stop button. WhHen zZystem is locked out no power
s gsupplied to the shaker mechanism. This cauzed the
bags to be overloaded and function improperly.

5. Conclusions: The supervisor and 5r1nder operator'
were advised to the proper shut down prosaduro.
The duat collector should be shut down properly at
9:00 break, 11:30 lunch and 4:00. Thia will allow
rroper cleaning of the dust collestor bags by the
shaker mechanisam.
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September 23, 1993

Mr. Andy Pasko

Air Pollution Control Engineer

Canton City Health Department

420 Market Ave N

Canton, OH 44702

RE: Stack Test - Kiln #3

Dear Mr, Pasko:

As per your request, I am sending you the process weight sheets corresponding to the kiln cars that
were in #3 tunne) kiln during the stack testing on September 16, 1993. The average, based on 37
kiln cars (#282 through #321), is 11,859 pounds on dry weight basis.

If you have any questions, please call me.

Sincerely,

STARK CERAMICS, INC.

/g’.w,wﬁvg,&w

Surinder K, Maheshwary
Director of Engineering, Maintenance, and QC

SKM/bjb
xc:  Emie Kolm, CSA Co.
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Stark Ceramics, Inc.
September 8, 1994

Mr, Dan Schiltz
Division of Air Pollution Control

Canton City Health Department
218 Cleveland Avenue SW
Canton, OH 44702

RE: August Sulfur % : .

Dear Mr. Schiltz: =

The 12 month rolling average % "S" from Stark's kiln operations are being faxed as per
{nstructions. 1f you have any questions, please call me at 488-1211. Thanks. A

Sincerely,
STARK CERAMICS, INC.
Surlnder K. Maheshw
Director of Enginecring, Maint., & QC
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