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SOURCE EMISSION TESTS 
AT 

STARK CERAMICS,INC. 
EAST CAN!?ON,OHIO 
N0.3 KILN STACK 
SEPTEMBER 1 6,1993 

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 milligrams per cubic mete 
D) The process weight rate wa 5,842 ounds per hour. 

Test Methods <QR0~ c 
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 C 0 2  and 0 2  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 quantity, moi- 
sture determination by method 4 and gas velocity by method 2 using 
a Research Appliance Corp. "Stacksamplr" . 
Method 6 was used for the determination of sulfur dioxide. 
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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 grams 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 2 3 4 3  "Stacksamplr" module. In the module 
the gas was moved through the system by a leakless air pump to a 
rockwell 175-S dry test meter. 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 1 0  inch 
combination inclined well type manometer. One half of the manometer 
measured the orifice differential ( A H )  and the other half measured 
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 C02 and 02 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 
bag. 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 
with valves to by-pass the rotometer and bag when clearing the 
sample line as shown in figure 3 .  

2 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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 A H  setting at 
the flue gas temperature, pressure, density and the assumed moisture 
along with the temperature, A!? and an assumed A H  of the test 
module. The sampling rate ( A H) can be 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 1 5  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 
1 5  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 through 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 vacuum 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 apparatus 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 
5 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 
same 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 11. 

Submitted bv . /- 

Ernest L.Kolm 
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?e5 t, 
Data 
Time 

FLOURIOE EMISSIONS 

1 2 3 Average 
9/16/93 9/16/93 9/16/93 

9:42/11:01 11:51/13:05 13:55/15:07 

Grains/f3 Dry STF 0.02438 
Pounds/fIr . 1.8758 

STACK GAS CONDITIONS 

Temperature -dg. F 583.0 
Static Pressure-in €120 0.00 
co2 - % 3.4 
02 - % 16.4 
H2O - % 6.2 
Velocity - FPS 37.92 
Stack Area - sqr. ft. 8.50 
Gas Flow - ACFM 19337 
Gas Flow (DSTP) CFH 537395 

- - -  

SAMPLE TRAIN CONDITIONS 

Pitot Delta P in H20 ,222 
Orifice Delta P in H20 2.77 
Temp. Meter - dg. F 89 
Gas Volume .- CF Dry STP 48.26 
Barometer - in Hg 29.08 
Probe Tip Dia. - in. 0.391 
Isokinetic Var. - % 91.9 

- - - - - - - - - - .. - - - - - - - _ - - - - 

0.02395 
1.8080 

588.0 
0.00 
3.1 

16.6 
6.3 

37.40 
8.50 
19073 
527140 

.214 
2.73 

101 
48.60 
29.08 

97.4 
0.385 

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

0.02428 0.02420 
1.8872 1.8570 

595.0 588.7 
0.00 a.a0 
3.2 3.2 
16.6 16.5 
6.2 6.2 

38.74 38.02 
8.50 8.50 
19757 19389 
542883 535806 

.220 
2.96 

105 
49.35 
29.08 

97.0 
0.383 

I 
I 

Table 2 
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Test 
Date 
Time 

1 
9/16/93 

9 : 42/11 :01 

PARTICULATE QUANTITY 

Grains/f3 Dry STP 0 .07375  
Pounds/Hr. 5.8452 

GASEOUS EMISSIONS 

SO2 Pounds/Hr 20 .75  

STACK GAS CONDITIONS 

- - - - - - - - -___________ 

-------..._-_______ 

---------_--_--_____ 
Temperature -dg. F 583 .0  
Static Pressure-in- H20 0.00 
c02 - % 3 . 4  
02 - % 1 6 . 4  
H20 - % 6 . 7  
Velocity - FPS 3 9 . 2 7  
Stack Area - sqr. ft. 8 . 5 0  
Gas Flow - ACFM 20027 
Gas Flow (DSTP) CFH 553572 

SAMPLE TRAIN CONDITIONS 

Pitot Delta P in H20 , 237  
Orifice Delta P in H20 1 . 0 9  
Temp. Meter - dg. F 83 
Gas Volume - CF Dry STP 3 1 . 6 8  
Barometer - in Hg 2 9 . 0 8  
Probe Tip Dia. - in. 0.313 
Isokinetic Var. - % 9 1 . 4  

2 
9/16/93 

11:51/13:05 

0 .05182 
4 .1293 

23 .82  

5 8 8 . 0  
0.00 
3 . 1  

1 6 . 6  
6 . 2  

39 .45  
8 . 5 0  

20121 
556565 

.238  
1 . 1 5  

93 
3 2 . 1 3  
2 9 . 0 8 .  
0.313 

9 2 . 2  

3 
9/16/93 

13:55/14:17  

0 .06315 
5 .1344 

23.26 

5 9 5 . 0  
0.00 
3 . 2  

1 6 . 6  
6 . 4  

40.59 
8 . 5 0  

20702 
567866 

, 2 5 1  
1 . 2 2  

97 
34 .39  
29 .08  

9 6 . 7  
0.313 

Average 

0 .06290  
5 .0363  

22; 61 

588 .7  
0.00 
3 . 2  

1 6 . 5  
6 . 4  

3 9 . 7 7  
8 . 5 0  

20283 
559334 

STARK CERAMICS,INC. 
EAST CANTON,OHIO 
N O 3  KILN STACK 
COMPILED DATA 

Table 1 
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FLOURIDE CONCENTRATION 

Cs = Ft/Vm,tp Ft = mg Flouride, Vrn,tp = cubic meters (m3) 

TEST 1 
48.26 Ft3 D~~ ,tp X 0.02831 m3/Ft3 = 1.3666 m3 
76.4 mgl1.3666 m3 = 55.91 mg Flouridefm3 

TEST 2 
48.60 Ft3 D~~ ,tp X 0.02031 m3/Ft3 = 1.3760 m3 
75.6 mgl1.3760 m3 = 54.94 mg Flouride/m3 

TEST 3 

49.35 Ft3 D~~ stp X 0.02831 m3/Ft3 = 1.3974 m3 
77.8 mgl1.3974 m3 = 55.67 mg Flouridelm3 

AVERAGE OF 3 TESTS = 55.50 m g / d -  

STARK CERAMICS,INC. 
EAST CANTON,OHIO 
N0.3 KILN STACK 
COMPIED DATA 

TABLE 3 

8 



EQUIV.  D I A  
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AREA = 8 . 5  f2 
EQUIVALENT D I A .  = 35" 

UPSTREAM = 4.1 

STARK CERAMICS 
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I 
I INTEGRATED SAMPLER 

FIGURE 3 1 1  
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FLOW CONTROL VALVE 

2.3 CUBIC FOOT 
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1)  HEATED PYREX LINED PROBE. END PACKED WITH QUARTZ WOOL 
2 )  MIDGET BUBBLER. TOP PAKED WITH GLASS WOOL 
3 )  MIDGET IMPINGERS. EACH FILLED WITH 15 m l  OF H202 (3%) 
4 )  MIDGET IMPINGER. DRY TRAP 
5 )  ICE BATH 
61 DRIERITE COLUMN. FILLED WITH CALCIUM SULFATE DESICANT 

I 
I 
I 
I 
.I 

j j  UMBILICAL CORD 
8 )  ROTAMETER 
9 )  VACUUM GAGE 
10)VALVE FOR COARSE FLOW ADJUSTMENT 
11)VALVE FOR FINE FLOW ADJUSTMENT 
12)OILER 
13 ) OIL FILTER 
14)VACUlJM PUMP 
1 5 ) D R Y  GAS TEST METER 
16)THERMOMETER 

E.P.A. METHOD 6 SO2 SAMPLING TRAIN 

I 
1 2  FIGURE 4 



HEATED ONE PIECE PROBE LINER/NOZZLE 
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COMlPUTER NOMENCLATURE 
SYMBOL) DESCRIPTION UNITS 
VM, FT m VOLUME (CUBIC FEET 
Pb. I N . H 2 0  BRRCMFPER INCHES MERCURY &; I N  H20 ORIFICE DIFFERA'TIX INCHES WATER 
PMA A I N  H g  ABSOLUTE MEmR7PRESSURE INCHES MERCURY 

MmER TEMPERARTRE 3M;REEs FARENHEIT mt -F 
E, F STACK TEMP'ERARTRE 
FG, I N  H2O STACK STATIC PRESSURE 

DEGREES FRRENHEIT 
INCHES WATER 

PSA, I N  Hg ABSOLUTE STACK PRESSCTRE INCHES MERCURY 
@, P I r n  COEFFICIENT DIME"ICNLES$ 
G, I N  H20 AVERAGE SCUARE R03T OF A P  INCHES WATER' 
%co2 CARBCN DIOXIDE PERCENT 
$02 OXYGEN PERCENT 
%co CARBCN NCNOXIDE PERCENT 
%N2 NITREEN PERCENT 
MD MOLECLTLAR WEIGHT DRY DIMENPICNLESS 
m , M L  VOLUME OF CENDENSATE MILLILITERS 
As, F r 2  STACK ARFA SWARE FEET 
MN, MG TOTAL P r n I r n T E  c4m WEIGHT MILLIGRAMS 
0, MIN TESP TIME MINUTES 
DN, I N  NOZZLE DIAMFPER INCHES 
AN, ET2 NOZZLE AREA SWARE FEFP 
L, U I H R  EMISSICN RATE PCUNDS PER HOUR 
I, % ISOKINETIC VARIATICN PERCENT 
VMSTP, €773 MFTER-VOLUME @ STANDARD TEMP. & PRESS. (DRY) CUBIC FE!3 
VWSTP I C E R  VOLUME @ STANDARD TEMP. & PRESS. (WET) CUBIC FEFP 
WO% MOIS?URE PERCENT 
Ms MOLECULAR WEIGHT @ STACK CCNDITICNS DIMENTICNLESS 

as, FWHR STACK GAS FLCW I CUBIC FEET PER HCUR 
CS, HlSCF EMISSICN RATE LB./DRY F3 @ STP 
C"S,GRlScF EMISSICN RATE GRAINSIDRY F3 @ STP 

vs, Fr/sEc STACK VELOCITY m PER SECCND 

1 4  
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CSA CO. 
PARTICULATE CALCULATIONS FOR CFR METHOD 5 

D r y  Molecular Weiqht lb/lb-mole 
Md = 0.44 I%COz).t 0.32 (%.02) t 0.28 (%N2 t %CO) 

D r y  Gas Volume (standard conditions), f t 3  
Vmstd = 17.64VmY(Pba, + AH/13.6)/Tm 

Volume of Water (standard conditions), fc3 
VWstd = 0.04707 Vlc 

I-loisture Content (proportion by volume) 
@wo = Vwstd/(vrnstd + vwstd) 

Flolecular Weiqht of Stack Gas (wet basis), lb/lb-mole 
MS = Md(l-Bwo1 t 1 8 6 ~ 0  

Stack Gas Velocity ft/sec 
vs P 0 5 . 4 9 C P 4 P  avg 4 T s  ( avg 1 PsMs 

Stack Gas Volumetric F o w  Rate (dry.standard conditions), ft3/hr 
QS = 3600(1-Bwo) VsAs(528/Tsavg)(P,~/29.92) 

Concentration (particulate in gas), lb/f3,td dry 
Cs = 2.205 x Mn/Vmstd 

Load (particulate in stack gas), lb/hour 

Concentration (particulate in gas), g r a i n ~ / f 3 ~ t d  dry 
c", =0.0154b1nVmstd 

L = Q  scs - 

Isokinetic Variation, % 
I =100T,IO.O02669V1~ + (vmY/T,)(Pbar +AH/l3.6)1/60OVsP~An 

1 5  
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AMERICAN ANALYTICAL LABORATORIES, INC. Pq. 1 

WORK ORDER #: 93-09-229 INDUSTRIAL HYGIENE AND ENVIRONMENTAL SCIENCES 

840 S. MAIN STREET 
AKRON, OHIO 44311-1516 
(216) 535-1300 

SAMPLES RECEIVED: 09/17/93 
ANALYSIS REPORTED: 09/27/93 

REPORT ISSUED TO: 

Ernie Kolm 

Custom Stack Analysis 
P.O. BOX 3750 

SAMPLED BY: Client Alliance, Ohio 44601 

WORK ID: Flouride Analysis CSA Company 

SAMPLE TYPE: WaterfAir 
SAMPLE ANALYSIS REPORT 

SAMPLE ID DATE COLLECTED 
AAL LAB # , 

PARAMETER(S) RESULT (S)  UNITS METHOD ( S )  

SC Test 1 
9309229-01 

Total 

SC Test 2 
9309229-02 

Total 

sc Test 3 
9309229-03 

Total 

SC Blank 1 
9309229-04 

Total 

SC Blank 2 
9309229-05 

Total 

SC Blank 3 
9309229-06 

Total 

09/16/93 

Flouride Emmissions 76.4 mq/Sample EPA 13B 

09 116 193 

Flouride Emmissions 75.6 mgfSample EPA 13B 

09/16/93 

Flouride Emmissions 77.8 mq/Sample EPA 13B 

09 / 16/93 

Flouride Emmissions < 0 . 5  mq/Sample EPA 13B 

09 / 16 193 

Flouride Emmissions < 0 . 5  mq/Sample EPA 13B 

09 116 193 

Flouride Emmissions < 0 . 5  mg/Sample EPA 13B 

ANALYSIS REVIEWED AND APPROVED BY ,*???/S 

ACCREDITED BY THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION 
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DATA INPUT 
----.-----_ 

Pb.In Hg 
VM.ft3 
2.H. In H20 
PG.In H20 
Tm.F 
Ts, F 
CP 
- ---P, In H20 
% c02 
% 02 
% N  
VCL, M1 
AS.ft2 

0, Min 
DN, In 

RESULTS 

MN , Mg 

Pma. In H g  
PSA, In Hg 
MD 
MS 
VMSTP , f t3 
VWSTP, ft3 
BWO, % 
I . %  
VS, ft/Sec 
QA, ASCFM 
QS, ft3,"R 
L, U / H r  
CS, U/SCF 
C ' ' S , Grn/SCF 

STARK CERAMICS 
EAST CANTON OH 

E.P.A. METHOD 5 

Absolute Meter Pressure ..................... 29.16 
Absolute Stack Pressure 29.08 
Molecular Weight Dry Gas .................... 29.20 
Molecular Weight (3 Stack Conditions 28.45 
VM Standard Temp.& Press. Dry --------------- 31.68 
VM Standard Temp.& Press. Wet 2.28 

6.72 
Isokeinetic Variation 91.43 

39.27 
Stack Gas Flow (Actual) 20027 
Stack Gas Flow (Dry  STP) .................... 553573 
Emission Rate 5.85 
Particulate Emission ........................ 1.0558988-05 
Particulate Emission 0.07375 

Moisture _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Stack Velocity _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

NO 1 KILN STACK 
9/16/93 
TEST 1 

23 
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DATA INPUT - - - - - -__-_ 

Pb.In Hg 
VM,ft3 
L:H, In H20 
PG. In H20 
Tm.F 
Ts,F 
CP 
-. ..... .---.-:cLp, In H20 
% c02 
% 02 
% N  
VCL , M1 
AS, f t2 
MN , Mg 
0, Min 
DN. In 

RESULTS 
- - - - - - - 

Pma, In Hg 
PSA,In Hg 
MD 
MS 
VMSTP, f t3 
VWSTP, ft3 
BWO I % 
I.% 
VS , f t/Sec 
& A ,  ASCFM 
Q S ,  f t3/HR 
L, #/Hr 
CS, #/SCF 
C. 'S.Grn/SCF 

E . P . A .  METHOD 5 

Absolute Meter Pressure ..................... 29.16 
Absolute Stack Pressure 29.08 
Molecular Weight Dry Gas .................... 29.16 
Molecular Weight @ Stack Conditions 28.47 
VM Standard Temp.& Press. Dry - - - - - - - - -1- - - - - -  32.13 
VM Standard Temp.& Press. Wet 2.13 

6.21 
Isokeinetic Variation 92.23 

39.45 
Stack Gas Flow (Actual) 20122 
Stack Gas Flow (Dry STP) .................... 556565 
Emission Rate 4.13 
Particulate Emission ........................ 7,4191863-06 

Moisture _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Stack Velocity _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Particulate Emission 0.05182 

STARK CERAMICS 
EAST CANTON OH 
NO 1 KILN STACK 
9/16/93 
TEST 2 
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E.P.A. METHOD 5 

Pb.In Hg 
VM.ft3 
.LH, In H20 
PG.In H20 
Tm,F 
Ts,F 
CP 

% c02 
% 02 
% N  
VCL , M1 
AS, ft2 

0, Min 
DN, In 

RESULTS 

...:.-.--;Ip, In H20 

MN I Mg 

- - - - - - - 

Pma,In Hg 
PSA,In Hg 
MD 
MS 
VMSTP, ft3 
VWSTP, f t3 
BWO,% 
I . %  
VS , f t/Sec 
QA, ASCFM 
Q S ,  ft3/HR 
L, #/Hr 
CS, R/SCF 
C-’S,Grn/SCF 

Absolute Meter Pressure ..................... 29.17 
Absolute Stack Pressure 29.08 
Molecular Weight Dry Gas .................... 29.18 
Molecular Weight @ Stack Conditions 28.46 
VM Standard Temp.& Press. Dry --------------- 34.39 

6.37 
Isokeinetic Variation 96.75 
Stack Velocity _____-______----------------- 40.59 
Stack Gas Flow (Actual) 20702 
Stack Gas Flow (Dry STP) .................... 567866 
Emission Rate 5.13 
Particulate Emission ........................ 9.0416358-06 
Particulate Emission 0.06315 

VM Standard Temp.& Press. Wet 2.34 
Moisture, ___________________--------- - - - - - - - -  

STARK CERAMICS 
EAST CANTON OH 
NO 1 KILN STACK 
9/16/93 
TEST 3 

2 1  , 
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TITRATION 1 2!%! TITRATION I 3rd TITRATION I AVERAGE 
/ I ,  I f .  I I i t Y  

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

TEST NO / A PLANT J 7 # = 4 R I <  C . F A d h I C 5  DATE 9 / /L-  1 9 3  

LOCATION iU_O K I L U  S 7 4 c K  BY M+&rn? 

Vb TITRATION - 
0 

Tm 

C S O ~  = 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 aloquot - ml 
Vm = Volume of gas at meter temperature and pressure - f3 
VmStd = Vm corrected to standard temperature and pressure - f3 
Vsoln = Total volune of sample solution - ml 
Vb = Volume of titrant used for blank - ml 
Y = dry gas meter calibration factor - dimensionless 
K1 = 1 7 . 6 4  
K2 = 7.061 X 

2 8  
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METHOD 6 

. .  , .  

N- NORMALITY OF BARIUM PERCHLORATE TITRATE 
VT=,flOLUME OF TITRANT. ML 
VTB= VOLUME OF TTTRANT 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 
QS- DSCF/HOUR FROM METHOD 5 CALCULATION 
DSCF= DRY STANDARD CUBIC FOOT 
MM= 1.000.000 
WHEN MMBTUIHR = 1, THEN LB/MMBTU = LB/HR 

SULFUR DIOXIDE CONCENTRATION = SOz LB/DSCF = S2 
N= ,0096 
VT- 11.4 
VTB- 0 
VA= 2 0  
VM= 1.007 
VSOLN.: 100 
QS= 553572 
MMBTU/HR= 1 

S2-  (.0@007061 x N x (VT-VTB) x VSOLN)/VM x VA)= 3.836922E-05 LB SOz/DSCF 

SO PPM= 6.037 x MM x 52 = 231.635 

SO2 LB/MMBTU= QS x S2 / MMBTU/HR = 21.24012 = LB/HR 

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

,._ 
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Cs02 = 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 aloquot - m l  
Vm = Volume of gas at meter temperature and pressure - f3 
Vm,td = Vm corrected to standard temperature and pressure - f3 
Vsoln = Total volune of sample solution - m l  
Vb = Volume of titrant used for blank - ml 
Y = dry gas meter calibration factor - dimensionless 
K1 = 17.64 
K2 = 7.061 X 10-6  
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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- i90a0,000 
WHEN MMBTU~HR = I ,  THEN LBIMMBTU = LBIHR 

SULF[JR DIOXIDE CONCENTRATION = SO2 LB/DSCF S2 
N= .0096 
VTz 9.5 
VTa= 0 
VA= 20 
VM= .08 
VSOLN= 1 a0 
QS = 550572 
MMBTU/HR= 1 

S2-  (.0@007061 x N x (VT-VTB) x VSOLN)/VM x VA)= 3.6588838-05 LB S02/DSCF 

SO PPM= 6.037 x MM x S2 220.0867 

SO2 LB/MMBTlJ= QS x S2 / MMBTU/HR 20.25455 = LE/HR 

STARK CERAMICS 
EAST CANTON OH 
NO 1 KILN STACK 
9/16/93 
TEST 1B 3 1  
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CSA CO. 
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET 

TEST NO PLANT S 7 A R K  C t F W C ,  L? I C  I . DATE q / f 6 / 9 )  

LOCATION uz /c, L w  n a c IC BY &/yf #fp 

(Tm) 

TITRATION I 2& TITRATION I 3& TITRATION I AVERAGE I Vb TITRATION - 
1 0 . 5  \ D n s  0 

Csoz = 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 aloquot - m l  
vm = volume of gas at meter temperature and pressure - f 3  
Vmstd = Vm corrected to standard temperature and pressure - f 3  
Vsoln = Total volune of sample solution - ml 
Vb = Volume of titrant used for blank - m l  
Y 5 dry gas meter calibration factor - dimensionless 
K 2  = 7 . 0 6 1  X 10-6 
K1 = 1 7 . 6 4  

j.2 
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METHOD 6 

N= SORMALITY OF BARIUM PERCHLORATE TITRATE 
VT- VOLUME OF TITRANT, ML 
VTB= VOLtJME OF TITRANT FOR BLANK. ML .., 

V A ~  VOL~JME-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 MMBTUIHR = 1, THEN LB/MMBTU = LB/HR 

SULFUR DIOXIDE CONCENTRATION = SOz LB/DSCF 52 
N= ,0096 
VT= 10.5 
VTB= 0 
VA 20 
VM=. ,796 
VSOLN- 100 
QS 556565 
MMBTU/HR= 1 

S2= (.00007061 x N x (VT-VTB) x VSOLN)/VM x VA)= 4.470785E-05 LB SOZ/DSCF 

SO PPM= 6.037 x MM x S2 = 269.9013 

SO2 LB/MMBTU= QS x 52 / MMBTU/HR = 24.88282 = LB/HR 

STARK CERAMICS 
EAST CANTON OH 
NO 1 KILN STACK 
9/16/93 
TEST m 2 A  3 3  
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11s TITRATION TITRATION I 3 d  TITRATION 
Vt ( 0 , l t  \ b . S  I 0 9 Y  

AVERAGE 1 Vb TITRATION - 
lo lq  0 

C s 0 2  = 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 aloquot -,ml 
Vm = Volume of gas at meter temperature and pressure - f3 
Vrnstd = Vm corrected to standard temperature and pressure - f3 
Vsoln = Total volune of sample solution - ml 
Vb = Volume of titrant used for blank - ml 
Y = dry gas meter calibration factor - dimensionless 
K1 = 1 7 . 6 4  
K2 7.061 X 

3 ‘4 
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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 MMBTUIHR = 1 ,  THEN LBIMMBTU = LB/HR 

SULFUR DIOXIDE CONCENTRATION = SO2 LB/DSCF S2 
N- , 0 0 9 6  
VT- 1El. 4 
VTB= 0 
VA= 2 0  
VM= . 8 6 2  ~ ~~ 

VSOLN= 100 
QS= 556565 
MMBTU/HR= 1 

S2= ( . 0 0 0 0 7 0 6 1  x N x (VT-VTR) x VSOLN)/VM x VA)= 4 . 0 8 9 1 5 5 8 - 0 5  LB SOz/DSCF 

SO PPM- 6 . 0 3 7  x MM x S2 = 2 4 6 . 0 6 2 3 ,  

SO2 LB/MMBTU: QS x S2 / MMBTU/HR = 2 2 . 7 5 8 8 1  = LB/HR 

STARK CERAMICS 
EAST CANTON OH 
NO 1 KILN STACK 
9/16 /93  
TEST 2B 

3 5  
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CSA CO. 
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET 

TEST NO 3 PLANT S?*IRIL C F L H  - I D A T E ? / ~ ~ / ~ h  
LOCATION WE I < I l U  S'IWCU BY&Q?b#M 

- 
gt 4 91 0 ? t o  9 0 

Cs02 = 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 = VolLme of sample aloqbot - m l  
vm = Volume,of gas at meter temperature and pressure - f3 
Vmstd = Vm corrected to standard temperature and pressure - f 3  
Vsoln = Total volune of sample solution - m l  
Vb = Volume of titrant used for blank - m l  
Y = dry gas meter calibration factor - dimensionless 
K1 = 17.64 
K2 = 7.061 X l o d 6  

I 
I 

I 3 6  
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METHOD G 

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 

WHEN MMBTU/HR = 1, THEN LBfMMBTU = LBfHR 

MM= 1,000,000 

SULFUR DIOXIDE CONCENTRATION = SO2 LB/DSCF = S2 

VT- 9 
VTB= 0 
VA= 2 0  
VM = , 8 7 8 9  
VSOLN- 100 
QS= 567866 
MMBTU/HR= 1 

N- ,0096 

52- ( . 0 0 0 0 ? 0 6 1  x N x (VT-VTB) x VSOLN)/VM x VA)= 3 . 4 7 0 6 4 8 8 - 0 5  I1B S02/DSCF 

SO PPM= 6 . 0 3 7  x MM x S2 = 2 0 9 . 5 2 3  

SO2 LB/MMBTIJ= QS x S2 / MMBTU/HR = 1 9 . 7 0 8 6 3  = LB/HR 

STARK CERAMICS 
EAST CANTON OH 
NO 1 KILN STACK 
9/16 /93  
TEST 3A 3 1  
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CSA CO. 
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET 

DATE ?/lC/'?? 
LOCATION /Vs' / - r  c u . 5 7 ~  C Y  BY - & # ~  
TEST NO 3 D PLANT 3 7 e A f c  C C F k b J - t C r  

- 
g16 - I s.c 0 

Tm 

*: 

csoz = Concentration of sulfur dioxide - lbfdry standard cubic foot 
N = Normality of barium perchlorate titrant 
Pb = Barometric pressure - inches Hg 
Tm = Temperature of meter - OF . 
Va = Volume of sample aloquot - ml 
vm = Volume of gas at meter temperature and pressure - f 3  
Vrn,td = Vm corrected to standard temperature and pressure - f3 
Vsoln = Total volune of sample solution - ml 
Vb = Volume of titrant used for blank - m l  
Y = dry gas meter calibration factor - dimensionless 
K1 = 11.64 
K2 = 7.061 X 

* 3 8  



I 
METHOD 6 

1 N- NORMALITY OF BARIUM PERCHLORATE TITRATE 

1 
I QS- DSCF/HOUR FROM METHOD 5 CALCULATION 
1 

VT= VOLUME OF TITRANT, ML 

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

DSCF- DRY STANDARD CUBIC FOOT 
MM= 1.000.000 

VTBz VOLUME OF TITRANT FOR BLANK, ML 

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

I 
I 
I 
I 
I 

‘L 

SULFUR DIOXIDE CONCENTRATION = SO2 LB/DSCF = S2 

VT= 8.6 
I N= ,0096 

VTB- 0 

VM .6175 
20 

VSOLN- 1 a0 
567866 I ;;;TU/”= 1 

1 s2= (.000@7061 x N x (VT-VTB) x VSOLN)/VM x VA)= 4.720294E-05 LB SOz/DSCF 

1 SO PPM- 6.037 x MM x S2 = 284.9641 

SOz LB/MMBTtJ= QS x 52 / MMBTtJ/HR = 26.80494 = LB/HR 

STARK CERAMICS 
EAST CANTON OH I’ NO 1 KILN STACK 

I TEST 3B 9/16/93 
3 9  
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DATA INPUT 
- - - _ _ _ _ _ _ _  

Pb. In IIg 
VM.ft3 
.iH. In H20 
PG,In H20 
Tm.F 
Ts,F 
CP 

% c02 
% 02 
% N  
VCL , M1 
AS.ft2 

0, Min 
DN,In 

RESULTS 

.... .----..:p, In H20 

MN , Mg 

FLOURIDE 

Pma, In Hg 
PSA, In Hg 
MD 
MS 
VMSTP, ft3 
VWSTP, ft3 
BWO I % 
I . %  
vs , f t/Sl?C 
QA , ASCFM 
Q S ,  ft3/HR 
L, #/Hr 
CS, #/SCF 

Absolute Meter Pressure 
Absolute Stack Pressure 
Molecular Weight Dry Gas 
Molecular Weight @ Stack Conditions 
VM Standard Temp.& Press. Dry 
VM Standard Temp.& Press. Wet 

Isokeinetic Variation 

Stack Gas Flow (Actual) 
Stack Gas Flow (Dry STP) .................... 
Emission Rate 

Moisture 

Stack Velocity _______-____________- -_- - - - - -  

Fluorine Emission _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

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

4 1  

2 9 . 2 8  
29.08 
29.20 

48.26 
3.20 
6.22 
91.95 
37.92 

z a .  50 

19338 
537395 

1. 8a 
3.490588-06 

.- ~ ~ . .  .- . . . . . .  . 
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DATA INPUT 
- - - - -_----  

Pb. In Hg 
VM.ft3 
.iH. In H20 
PG. In H20 
Tm.F 
Ts , F 
CP 

% co2 
% 02 
% N  
VCL, M1 
AS.ft2 
MN I Mg 
0, Min 
DN.In 

RESULTS 

,::.p, In 13.70 

- - - - - - - 
Pma,In Hg 
PSA,In Hg 
MD 
MS 
VMSTP, f t3 
VWSTP. ft3 
BWO , % 
I.% 
VS f t/Sec 
QA, ASCFM 
QS, ft3/HR 
L, U/Hr 
CS, fl/SCF 
C. ' S , Grn/SCF 

FLOURIDE 

Absolute Meter Pressure ..................... 29.28 
Absolute Stack Pressure 29.08 
Molecular Weight Dry Gas .................... 29.16 
Molecular Weight @ Stack Conditions 28.46 
VM Standard Temp.& Press. Dry --------------- 48.60 
VM Standard Temp.& Press. Wet 3.26 

6.29 Moisture -_----______________________________ 
Isokeinetic Variation 97.36 

37.40 Stack Velocity _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Stack Gas Flow (Actual) 1907 4 
Stack Gas F l o w  (Dry STP) 527140 
Emission Rate 1.81 
Particulate Emission ........................ 3.4298233-06 
Particulate Emission 0.02395 

STARK CERAMICS 
EAST CANTON OH 
NO 1 KILN STACK 
9/16/93 
TEST 2 
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DATA INPUT 
--.---_____ 

Pb.In Hg 
VM, ft3 
.::HI In M20 
PG.In H20 
Tm,F 
Ts, F 
CF 

% c02 
% 02 
% N  
VCL .MI 
A S ,  ft?, 
MN , Mg 
0, Mi11 
DN.In 

RESULTS 

- 2, In H20 

- .. - - - - - 

Pma.In Hn 
PSA, In H i  
MD 
MS 
VMSTP , f t3 
VWSTP, f t 3  
BWO I 56 
I .%  
VS, ft/Sec 
QA , ASCFM 
QS , ft3/HR 
L ,  #/Hr 
C S ,  U/SCF 
C*'S,Grn/SCF 

FLOURIDE 

Molecular Weight Dry Gas 29. 
Molecular Weight 0 Stack Conditions 28. 
VM Standard Temp.& Press. Dry --------------- 49 
VM Standard Temp.& Press. Wet 3 
Moisture 6 
Isokeinetic Variation 9 

38. Stack Velocity _ _ _ _ _ _ _ _ _ _ _ _ _ _ L - - - - - - - - - - - - - -  

Absolute Meter Pressure ..................... 29.30 
Absolute Stack Pressure 29.08 

18 
48 
35 
27 
21 
.OO 
74 

Stack Gas Flow (Actual) 15758 
Stack Gas Flow (Dry STP) .................... 542883 
Emission Rate 1.85 
Particulate Emission ........................ 3.47624E-06 
Particulate Emission 0.02428 

STARK CERAMICS 
EAST CANTON OH 
NO 1 KILN STACK 
9/16/93 
TEST 3 
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P l a n t  S-~HPII  C ~ L * - , I C S  Date  9 / 1 6 / 9 1  

Locat ion € fie 7 p* -10 u S t a r t i n g  t i m e  q A *  

P l a n t  p r o c e s s .  B p t c l ~  K I L W  
For  sample  p o r t  and  sample  p o i n t  l o c a t i o n s , s e e  s k e t c h ( s 1  
C a l i b r a t i o n  s h e e t ( s )  a r e  a t t a c h e d .  
GENERAL 

T h e  sample  t r a i n  is a R e s e a r c h  App l i ance  Corp. model 2043 

u s i n g  a O'yv/rry l i n e d  p robe  h e a t e d  t o  z q a  ' , OF. The 
f i l t e r  media i s  h/€ f i 6 F a c L e  5S e n c l o s e d  i n  pyrex  h o l d e r s  

h e a t e d  t o  2 q O  OF. 

1 s t  t o o  r-c D w ,  . ' '  

T h e  i m p i n g e r s  c o n t a i n ;  

2nd l o o  4 D w  
3 r d  €+ ?--} ' 6 t h  ./ 

A d r i e r i t e  coiumn c o n t a i n i n g  Drierite" (ca lc ium s u l f a t e )  i s  used  

f o r  f i n a l  moisture 'removal i n  t h e  imp inge r  t r a i n .  
The c o n t e n t s  o f  t h e  i n p i n g e r s  w i l l  be  used  f o r  m o i s t u r e  d e t e r m i n a t i o n  
and 

The f r o n t  h a l f  g l a s s w a r e  w i l l  be  washed u s i n g  a c e t o n e  and brush  o r  

T h e  back  h a l f  w i l l  be washe.d u s i n g  DqW . : 

::: lT 
---... 

--- 

The t e s t  and a n a l y t i c a l  p r o c e d u r e s  a r e  a s  p e r  l a t e s t  F e d e r a l  R e g i s t e r  
o r  l o c a l  r e q u i r e m e n t .  
€Q-measu-r.ement--.by- m e t  h4d-La-~-Onusi~-~h~-M-SA.-L.i~~., 3 0 0.0 .., .See s k e t c h  . 
C 0 2  and 0 2  measurement  by orsa t  from a n  i n t e g r a t e d  sample .See  s k e t c h .  
O t h e r :  2 p 4  E r H o h  - I €F  S/r(L=fcit( 

CSA CO. , P O  BOX 3750,ALLIANCE,OH 44601-3750 PH(2161525-5119 FAX 525-7908 

4 1  
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STAINLESS STEEL PROBE 

f 

ORSAT 

FLOW CONTROL VALVE 

2 . 7  C U B I C  FOOT 
TEDLAR BAG 

THREE WAY VALVE 

t 
PURGE 

INTEGRATED SAMPLER 

4 '9 FIGURE 3 
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FRONTVIEW .' BACK VIEW 

LEAK CHECKING 
1 )  THE LEVEL OF THE SOLUTION I N  THE P I P E T  WILL NOT BE MANTAINED 
AT I T S  PROPER LEVEL I F  THER I S  A LEAK BETWEEN THE P I P E T  A N D  THE 
MANIFOLD VAVE Oil I N  THE MANIFOLD VALVE.' 
2) THE BURET SOLUTION I S  SET T O  ZERO W I T H  THE LEVELING TUBE. T h e  
LEVELING TUBE I S , R A I S E D  TO ABOUT TWENTY INCHES FOR TWO MINUTES 
TO APPLY PRESSURE TO THE MANIFOLD, VALVES A N D  REMAINING PART OF 
THE SYSTEM. THE LEVELING TUBE I S  RETURNED TO ITS ORIGINAL ZERO 
P O S I T I O N .  I F  THER I S  A LEAK, THE BURET SOLUTION WILL BE ABOVE 
THE ZERO MARK. I T  WILL BE ON THE ZERO MARK I F  THER ARE NO LEAKS. 

THE LEAK CHECK I S  PERFORMED BEFORE EACH G A S  ANALYS,IS OR S E R I E S  OF 
ANALYSIS . 
THE SOLUTIONS P.RE PURCHASED FROM BURRELL CORP. THEY ARE I N  THREE 
OUNCE BOTTLES THAT ARE THE PROPER S I Z E  FOR F I L L I N G  THE P I P E T .  
"DISORBENT" I S  USED I N  THE CONTACT P I P E T  FOR CO . 
"OXORBENT" I S  USED I N  THE F I R S T  AUOTO-BUBBLER P?PET FOR 0 . 
"COSORBENT IS USED I N  THE SECOND AUTO-BUBBLER PIPET FOR c6. 

THE BURREL MODEL B "INDUSTRO" ORSAT GAS ANALYZER 

5 0  
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3% 

ok 2 0  

= 2% 
w cc 
c 
U 
K e 200 
5 

I50 I- 
Y 

g I W  a 
Y 
m % 

0 
E 
& 

I --l-7 1 

- 
- 

I 
- 
- 
- 
- INLET. 1SoF - 

I I I I  I I  I 
0 m 40 60 ao 

POWERSTAT SETTING, X 

I 

I I I I 3% 

u"300-' w 5 4  PROBE (IOmin WARMUP) , 
8 , 

w = 2% - s cc 
g r n -  
c 
w 
_I 

0 
w 

c 159 - 
zi IM - 

- INLET. 150 OF 5 0 -  
n. 

0 I I I I I 1  I 
0 m UI 60 en 0 20 40 60 80 

POWERSTAT SETTING. % POWERSTAT SETTING. X 

I I 

20 
POWERSTAT SETTING, S 

NOTE: Flow rate held conrtanl a1 0.15: 54% dun@ in llw n t c  has lillle elfecl on pobe lemptralure. 

Figure  1 6  
Probe Temperatures 
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CSA 03. RATA SHEET (METHOD 5 )  

. . .  , . . .,.. 

5 2  
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1) HEATED PYREX LINED PROBE. END PACKED WITH QUARTZ WOOL 
2 )  MIDGET BUBBLER. TOP PAKED WITH GLASS WOOL 
7) MIDGET IMPINGERS. EACH FILLED WITH 15 ml OF H202 (3%)  - 
& )  MIDGET IMPINGER. DRY TRAP 

I Z j OILER 
l 3 ) O I L  FILTER 
14)VACUIJM PUMP 
1 5 ) D R Y  GAS TEST METER 
1 6  )THERMOMETER 

E.P.A. METHOD 6 SO2 SAMPLING TRAIN 

'5 3 FIGURE 1 



C.S.A. C O .  

EPA METHOD 6 (SULFUR DIOXIDE) 

DATA A N D  CALCULATION SHEET 
TEST NO. PLANT DATE 

I 
I BY 

I 
I 
1 
I 

Tm i Tmo ROTOMETER TIME 

I V m s t d  = 17.64 ( I Tn 
I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Pbar  

I lSt TITRATION I 2”dTIT 
V t  

( V t  - Vb)(N) 
V m s t d  c s 0 2  =K2 

Cs02 = C o n c e n t r a t i o n  of  s u l f u r  d i o x i d e  - lb /dry  s t a n d a r d  c u b i c  f o o t  

?bar = B a r o m e t r i c  p re s su re  - i n c h e s  Hg 
Tmi = T e m p e r a t u r e  a t  me te r  i n l e t  - OF 

Tm = A v e r a g e  meter  t e m p e r a t u r e  -0-7 
V2 = Volume of  s a n p l e  a l i q u o t  t i t r a t e d  - ml 
V m  = D r y  g+s volurne as measured a t  meter - dcf  

\ r m ( ~ t . d )  = Vm c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s  - d s c f  

V t  = Average volume o f  titrant used  f o r  sample a l i q u o t  - m l  
Vb& Volume o f  titrant used f o r  b lank  - m l  

i\: = N o r m a l i t y  o f  bar ium p e r c l o r a t e  titrant 

n L R O  = Tempera tu re  a t  me te r  o u t l e t  - OF 

\‘soh = Tot2 . l  volume o f  sample s o l u t i o n  - m l  

Y = D r y  gas meter c a l i b r a t i o n  f a c t o r  
K1 = 17.64 K2 = 7.061 X 10-5 

5 4  



C.S.A. Co. 
STACKSAMPLR CALIBRATION SHEET 

Cus tomer Order  No. 
Date  6 /11/93  S e r i a l  No.-ZXU RAC Order  No. 

Pump QK Pump O i l  OK C lean  Q u i c k  D i s c o n n e c t s l E S  
Manometers OK Dry T e s t  Meter OK T h e r m o m e t e r s i  
L i g h t s  QK Electr ical  Check OK V a r i a c O K  
Vacuum Gauge Q K L e a k  Check @ 27"Hg V a c u u m N O S  

I 
I 
I P - 

Barometer  ( P b )  29.11 

I 
I 
-u DH CFw CFd Tu I T d  O T d  TD t H Y 

LP)317.0737 1.0 M - u 2  u 2 . m  10 1 ~ 7 . 3 3  6 a s a  a6 aa 1 2 . 8 8  1 . a 4 5  1 .@Em .. 68 24970 4 . 0  10 1 0 . 3 0  68 8 8  90 a 9  9 .14  1 .a-J. 
A 9 0 2  4 3 1 0  6 .O I n  10 .28  68  92  90 91 7.47 1 848 1 .m 
-2.536 5880 8 . 0  10 m m  

-u 5 . 1 0  68  8m 75 7 8  1 2 . Z B 1 . 8 4 8 0 . 9 9 8  

T o l e r a n c e s  H - 1 . 6 - L U - 2 . 1  , Y=0.99-L@Ll-1.01 

1 H=(K/(Pb(OTd+460)))*(((Tw+460)t)/CFw)z 
I ' D H =  Or i f i ce  p r e s s u r e  d r o p  - i n .  HZO 

Y = ( C F w  Pb (Td a v g . + 4 6 0 ) ) / ( C F d  (Pb+N) (Tw+460)) 

C F w =  Volume w e t  t e s t  meter - f 3  
CFd= Volume d r y  t e s t  meter - f 3  
T u =  Temp. wet t e s t  m e t e r  
ITd= I n l e t  t e m p e r a t u r e  d r y  t e s t  meter 
OTd= O u t l e t  t e m p e r a t u r e  d r y  t e s t  meter 
Td avg. :  Average t e m p e r a t u r e  d r y  t e s t  meter 
t z  T i m e  - m i n u t e s  
PbzBarometer  p r e s s .  

I 
I 

I.auWm3 - 
P r e c i s i o n  Lab Thermometer 33 211 

Impinger  O u t l e t  Thermometer ( 1) 32 21 1 
Meter Thermometers ITd 32  OTd 3 3  ITd 211 OTd 211 

I (2) 3 3  211 

I M T : : : .  m A L I B R A T E D  AGAINST EACH OTHER(PyroMati0n) 
A L L  THERMOCOUPLES A R E  CALIBRATED BY OVEN FROM 100 TO 500'F AGAINST A CMS 
LA9 THERMOMETER ( N O .  227-934) .  A N Y  THERMOCOUPLE THAT I S  MORE T H A N  +2'F 
FROM STANDARD IS DISCARDED. I 
I 
I 



!:.S.A. Co. 
STACKSAMPLR CALIBRATION SHEET 

Customer --Order No. 1 I j a t e . m / 9 3  S e r i a l  N O . ~  RAC Orde r  No. 

Pump OK Pump O i l  CHG C l e a n  Q u i c k  D i s c o n n e c t s - . . U S -  1 M a n G r n e t e r s - C K U U I D  Dry Test  Meter OK Thermometers .SEE_.BELYW 
L i g h t s  OK E lec t r ica l  Check OK Variac OK 
Vacuum Gauge OK Leak Check @ 27’  ’ H g  V a c u u m N O L E A K S  

r -- 1 RemarksmJ-a ._ 

Baromete r  ( P b )  3 . 1 3  

Y=(CFw Pb (Td s v g . + 4 6 0 ) ) / ( C F d  ( P b t N )  (Tw+46(21)) 

I ,9g  DII- Or i f ice  p r e s s u r e  d r o p  - i n .  H z O  I+= 
CFw= Volume w r t  t e s t  meter - f 3  
CFdr Volume d r y  tes t  meter - f 3  

ITd= I n l e t  t e m p e r a t u r e  d r y  test meter 
OTd- O u t l e t  t e m p e r a t u r e  d r y  t es t  meter 
Td a v g . :  Average t e m p e r a t u r e  d r y  t es t  meter 

I 
1 T u =  Temp.  wet t e s t  meter 

I t: T i m e  - m i n u t e s  
Pb=Bsromete r  press 

I 
I RIAL-EECALIBRAm ILz2w3R - 

2 1 1  
ITd 310 OTd 210 

P r e c i s i o n  Lab Thermometer 33  33 
Meter Thermometers  ITd 33  OTd- I Impi nger O u t l e t  Thermometer (1) 33 2 1 1  

( 2 )  33  210 

r c 1 [ALIBRATED AGAINST EACH OTHER(PyroMation) 
A L L  THERMOCOUPLES A R E  CALIBRATED BY OVEN FROM 100 TO 500’F AGAINST A CMS 

I FROM STANDARD I S  DISCARDED. 
L?.D THERMOMETER ( N > .  2 2 7 - 9 3 4 ) .  A N Y  THERMOCOUPLE THAT I S  MORE T H A N  22 -F  

5 6  ‘ 
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STARK CERAMICS (SC) 
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 4 %  
moisture in the extruded bricks. 

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. 

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 %. 

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. 

In the kiln (No. 3) 37 cars are there at all times but very slowly moving through different 
temperature 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. 

2. 

3. 

4. 

5. 

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

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 14 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. I reminded him 
that the toxicity was still there. 

I f l  we will have to push more forcefully to get a lead test run from this source. 



Stark Ceramics, Irtc. 
600 West Church Street 

East Canton, Ohio 44730 
(216) 4-1211 

FAX (216) 48&0333 

FAX TRANSMISSION 
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S E P -  2-93 T H U  9:26 S T F l R K  C E R R W I C S  P -  62/63 
" 

INTERNAL MEMORANDUM 

Static Ccra:nics, Inc. SPECIAL INSTRUCTIONS - WRITE IT DOWN! 

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

i 
." 

C Plant h s t  Collect.or 9/01/93 
. . . . . . . . . . .  .. --. .... - . - . _. . .  

i. Su1,inder Malieshwary . - . . . . . . . . . . .  . _. . .  . - . . . . . . . . .  
Ken Keodall 

........................... . . . . . . . . . .  . . . . . .  -. 

The r e a ~ l t a  of the f i n d i n g a  concerning the dust 

1 .  Maintenance waa performed on the dust c o l l e c t o r  

collectar at C plant are o s  fol lows:  

8/28/93. D u s t  collcctor w a s  cleaned and checked for  
h o l e s  i n  baes. Everything ok. 

called b u c a u m  of dust collector discharge. edv back;h @&v* 

operating pmpc r 1 y . 
Results  of the f inding are that  the 3 ockaut key 
awitoh wa;3 used to shut. the system down instead of 
t.h& stop button. W h  en system is locked out no power 
J.s supplied to the shaker mechanism. T h i s  cauGod tho 
bagJ t.o be overloaded and function improperly. 

. . . .  5 .  Cmcluaions:  The supervisor atld grinder opera tor* 
were advised to the proper shut down proteduro. 
The duaL c o l l e c t o r  should be shut down properly e t  
9:OO hrealr, 11:30 lunch and 4:OO. This  w i l l  a l low 
prornr c lean ing  o f  the duat c o l l e c t o r  bags by the 
shaker mechaniem. 

. .  /_-, . . . .  

2 .  -Ap~l 'oxini~te ly  10: Warn 9/01/93, maintenance waa 

3 .  Shaker nlechanlsa was t e s ted  and found t o  he 
a II ;c. 0.3. 

4 .  

. ,  
,_:. .i ... 

~ .:. .: . . .. 
b J  . .  :. .. . .  . ,  

. . . .  

... 

C # 7 7 r e ~  paw=/ 46- G * . ; d c n g  t4nB i h 7 -  CD/Ieei-o* ---_- ........ ..... ...... ._ . 
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September 23,1993 

hfr. Andy Pasko 
Air Pollution Control Engineer 
Canton City Health Department 
420 Market Ave N 
Canton, OH 44702 

RE: Stack Test - Kiln #3 

Dear hfr. Pasko: 

As per your request, I am sending you the process weight sheets corresponding to the kiln cars that 
were in #3 tunnel 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 cali me. 

Sincerely, 

STARK CERAMICS, INC. 

SKM/bjb 

xc: Ernie Kolm, CSA Co. 
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Stark Ceramics, Inc. 

September 8,1594 

., .. ... i. ' * ,,. . .  1 . .  . .  RE: August Sulfra % 
. . . . .  . ,  . . . .  . . . . . .  . , . . :  . ,  

.I , I 

. . ~  ., : ~ , r 

Dear Mr. Schiltz: 

Tho 12 month rolling average % "S" fmn Stork's kiln operations are being faxed 8s per 
instructions. If you have any questions, please call me at 488-1211. 'zhanks. 

Sinccrcly. 

STARK C E W C S ,  INC. 

.. ,L 
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