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SOURCE EMISSION TESTS 

AT 

STARK CERAMICS,INC. 

EAST CA hTON ,OHIO 

N 0 . 3  KILN STACK 

SEPTEMBER 16,1993 

,. 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 t o 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 2 2 . 6  pounds per hour. 

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

55.50 milli~rams per cubic mete. 
-. \ 

D) The process weight rate wa.d.5.842 ounds per hour. 

Test Methods ! <KO. C 

A twelve point traverse was selected for the thirty five inch 
square brick stack as per method 1. Eachpint was sampled for 

five minutes for a total test time of 60 minutes. (See figure 1 )  

The C02 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 Ap~liance Corp. "~tacksamplr". 

Method 6 was used for the determination of sulfur dioxide. 



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 P  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 



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 8 0 %  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 through a "Drierite" column containing about 5 0 0  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 "SWdry 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 



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 Watmanm 

~o.1 filter were used in place of the fiberglasfilter 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 by 

Ernest L.Kolm 



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 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 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 prole 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 orifice differential ( AH) and the otherhalf measured 
the flue gas velocity head ( AP). 

The temperature of the flue gas was measured by a type "Kt' 

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. 



T . e5 t. 
na te 
Time 

FLOURICE EMISSIONS 

Grains/f3 Dry STP 0.02438 
Pounds/tIr . 1.8758 

STACK GAS CONDITIONS 
- - -. - - - - - -. - - - - - - - - - - - 
Temperature -dg. F 583.0 
Static Pressure-in M20 0.00 
CO? - % 3.4 
02 - % 16.4 
H?O - % 6.2 
Velocity - FPS 37.92 
Stack Ares - 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 

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

Table 2 



Test 
Date 
Time 

PARTICULATE QUANTITY .................... 
Grains/f3 Dry STP 0.07375 0.05182 
Pounds/Hr. 5.8452 4.1293 

GASEOUS EMISSIONS ----------------- 
SO2 Pounds/Hr 20.75 23.82 

STACK GAS CONDITIONS .................... 
Temperature -dg. F 
Static' Pressure-in H20 
C02 - % 
02 - % 
H20 - % 
Velocity - FPS 
Stack Area - sqr. ft. 
Gas Flow - ACFM 
Gas Flow (DSTP) CFH 

SAMPLE TRAIN CONDITIONS ....................... 
Pitot Delta P in H20 .237 .238 
Orifice Delta P in H20 1.09 1.15 
Temp. Meter - dg. F 8 3 9 3 
Gas Volume - CF Dry STP 31.68 32.13 
Barometer - in Hg 29.08 29.08 
Probe Tip Dia. - in. 0.313 0.313 
Isokinetic Var. - % 91.4 92.2 

STARK CERAMICS,INC. 
EAST CANTON,OHIO 
NO3 KILN STACK 
COMPILED DATA 

Average 

Table 1 I 



FLOURIDE CONCENTRATION 

Cs = Ft/Vmstp Ft = mg Flouride, VmStp = cubic meters (m3) 

TEST 1 

48.26 Ft3 D~~ X 0.02831 m3/Ft3 = 1.3666 m3 

76.4 mg/1 .3666 m3 = 55.91 mg Flouride/m3 

TEST 2 

48.60 ~t~ 'Dry X 0.02831 m3/Ft3 = 1.3760 m3 

75.6 m9/l .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 Flouride/m3 

AVERAGE OF 3 TESTS = 55.50 m g / d  - 

STARK CERAMICS,INC. 

EAST CANTON ,OHIO 

~0.3 KILN STACK 
COMPIED DATA 

TABLE 3 



AREA = 8 .5  f 2  
EQUIVALENT D I A .  = 35" 
EQUIV.  D I A .  UPSTREAM = 4 . 1  

STARX CERAMICS 





STAINLESS STEEL PROBE 

TUBING 

I C E  
WATER \ I 

CONDENSER 

ORSAT 

\ 
POLYFLOW 
TUBING 

FLOW CONTROL VALVE 

BY-PASS VALVE 

2 . 3  CUBIC FOOT 
TEDLAR BAG 

THREE WAY VALVE 

I PRESSURE-VACUUM PUMP 
f 

PURGE 

INTEGRATED SAMPLER 

1 1  FIGURE 3 



i" 

3 4 

16 " 1 6  5 

15 

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 
6 )  DRIERITE COLUMN. FILLED WITH CALCIUM SULFATE DESICANT 
7 )  UMBILICAL CORD 
8 )  ROTAMETER 
9 )  VACUUM GAGE 
10)VALVE FOR COARSE FLOW ADJUSTMENT 
11 )VALVE FOR FINE FLOW ADJUSTMENT 
1 2  ) OILER 
13 )OIL FILTER 
1 4  ) VACUIJM PUMP 
15)DRY GAS TEST METER 
16)THERMOMETER 

E.P.A. METHOD 6 SO2 SAMPLING TRAIN 

4 3  
FIGURE 4 



HEATED ONE PIECE PROBE LINER/NOZZLE 

FIGURE 5' 



APPENDIX I 



2R NOMENCLATURE 



CSA CO. 
PARTICULATE CALCULATIONS FOR CFR METHOD 5 

Dry Molecular Weight lb/lb-mole 
Hd = 0.44 (tCO2). + 0.32 (%.02) + 0.28 (0N2 + %CO) 

D r y  Gas Volume (standard conditions), ft3 
Vmstd = 17.64VmY(Pbar + AH/13.6)/Tm 

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

Moisture Content (proportion by volume) 
4 0  = vwstd/(vmstd + vwstd) 

Molecular Weiqht of Stack Gas (wet basis), lb/lb-mole 
Hs s Md(1-Bwo) + 18Bw0 

Stack Gas Velocity ft/sec 
vs 8 5 .  4 9 c p ~ P a v g 4 * j T s  (avg /PsMs 

Stack Gas Volumetric Fow Rate (dry.standard conditions), ft3/hr 
QS = 3600(1-BW0) V s A s ( 5 2 8 / ~ s a v g ) ( ~ s 4 / 2 9 . 9 2 )  

Concentration (particulate in gas), lb/f3std dry 
Cs = 2.205 x 10-6 Mn/Vmstd 

Load (particulate in stack gas), lb/hour 
L = QsCs 8 . .  

Concentration (particulate in gas), g r a i n ~ / f 3 ~ ~ ~  dry 
C", ~ 0 . 0 1  54MnVmstd 

Isokinetic Variation, % 
I 1 1  00Ts10.002669V1c + (v,Y/T,) (pbar + AH/13.6) )/60BVsPSAn 
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1,' 

AhlERICAN ANALYTICAL LABORATORIES, INC. pg. 1 

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

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

WORK ID: Flouride Analysis 

SAMPLED BY: Client 
SAMPLE TYPE: Water/Air 

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

REPORT ISSUED TO: 

Ernie. Kolm 
CSA Company 
Custom Stack Analysis - 
P.O. BOX 3750 
Alliance, Ohio 44601 

SAMPLE I D  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 138 

S C  Test 2 09/16/93 
9309229-02 

Total Flouride Emissions 75.6 mg/Sample EPA 138 

S C  Test 3 09/16/93 
9309229-03 

Total Flouride Emissions 77.8 mg/Sample EPA 138 

sc Blank 1 09/16/93 
9309229-04 

Total Flouride Emissions <0.5  mg/Sample EPA 138 

SC Blank 2 09/16/93 
9309229-05 

Total Flouride Emmissions <O.S mg/Sample EPA 13B 

S C  Blank 3 09/16/93 
9309229-06 

Total Flouride Emissions <0.5  mg/Sample EPA 138 

ANALYSIS REVIEWED AND APPROVED BY 

2 1  - 
ACCREDITED BY THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION 

a3 



CSA (13. DATA SHEET ( ~ 0 0  5 )  



E.P.A. METHOD 5  
DATA INPUT 
- - - - - - - - - -  

P b .  I n  Hg 
VM.ft3 
2H. I n  H20 
PG. I n  H20 
Tm.F 

% C02 
% 02 
% N 
V C L .  M 1  
AS. f  t 2  
M N .  Mg 
0.  Min 
D N ,  I n  

RESULTS 
- - - - - - - 

Pma.In Hg 
PSA, I n  Hg 
MD 
MS 
VMSTP. f  t 3  
VWSTP. f t 3  
BWO, % 
I . %  
VS. f t / S e c  
Q A ,  ASCFM 
QS , f  t3/HR 
L .  U / H r  

Barometer ................................... 2 9 . 0 8  
Meter Volume 3 3 . 5  
o r i f i c e  ~ i f f~~~~t i~ l - - - - - - - - - - - - - - - - - - - - - - - - -  1 . 0 9  
S t a c k  S t a t i c  P r e s s u r e  0 
M e t e r  Temper ture  ............................ 83 
S t a c k  Temper tu re  
p i t o t  C o e f f i c i e n t  ........................... 583 

. 8 4  
Average S q u a r e  Root O f  Delta P ,4870 
Carbon Dioxide  .............................. 3 . 4  
Oxygen 1 6 . 4  
Nitrogen .................................... 8 0 . 2  
Volume O f  Condensa te  4 8 . 5  
S tack  Area .................................. 8 . 5  
T o t a l  P a r t i c u l a t e  C a t c h  Weight 1 5 1 . 7  
T e s t  T i rne  ................................... 60  
Diameter O f  Nozzle , 3 1 3  

A b s o l u t e  Meter P r e s s u r e  ..................... 29 .16  
A b s o l u t e  S t a c k  P r e s s u r e  29 .08  
M o l e c u l a r  Weight Dry Gas .................... 29 .20  
Molecu la r  Weight @ S t a c k  C o n d i t i o n s  28.45 
VM S t a n d a r d  Temp.& P r e s s .  Dry --------------- 3 1 . 6 8  
VM S t a n d a r d  T e m p . &  P r e s s .  Wet 2 . 2 8  
~ ~ i ~ t ~ ~ ~  -------'---------------------------- 6 . 7 2  
I s o k e i n e t i c  V a r i a t i o n  9 1 . 4 3  
S t a c k  V e l o c i t y  ............................. 39 .27  
S t a c k  Gas Flow ( A c t u a l )  20027 
S t a c k  Gas Flow (Dry STP) .................... 553573 
Emiss ion  R a t e  5 . 8 5  
P a r t i c u l a t e  Emiss ion  ........................ 1.055898E-'25 
P a r t i c u l a t e  Emiss ion  0 . 0 7 3 7 5  

STARK CERAMICS 
EAST CANTON OH 
NO 1 K I L N  STACK 
9/16/93  
TEST 1  



CSA CD. DATA SHEJZl' (MFIHCU 5 )  



E.P.A. METHOD 5 
DATA INFUT 
- - - - - - - - - -  

Pb. In Hg 
VM.ft3 
H. In A20 

PG. In I120 
Tm,F 
Ts.F 
CP 

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

RESULTS - - - - - - - 

Pma . In Hg 
PSA, In Hg 
MD 
MS 
VMSTF, f t3 
VWSTP. f t3 
BW0 . % 
I.% 
VS. f t/Sec 
QA, ASCFM 
QS, f t3/HR 
L. t t i H r  
CS . U/SCF 
C' 'S. Grn/SCF 

Barometer ................................... 29.08 
Meter Volume 34.6 
Orifice Differential------------------------- 1.15 
Stack Static Pressure 0 
Meter Temperture ............................ 93 
Stack Temperture 508 
pitot Coefficient 
Average Square Root Of Delta P ,4883 
Carbon Dioxide .............................. 3.1 
Oxygen 16.6 
Nitrogen .................................... 80.3 
Volume Of Condensate 45.2 
Stack Area .................................. 8.5 
Total Particulate Catch Weight 108.1 
Test Tirne ................................... 60 
Diameter Of Nozzle ,313 

Absolute Meter Pressure 
Absolute Stack Pressure 29.08 
Molecular Weight Dry Gas .................... 29.16 
Molecular Weight @ Stack Conditions 28.47 
VM Standard Temp.& Press. Dry --------------- 32.13 
VM Standard Temp.& Press. Wet 2.13 
moisture .................................... 5.21 
Isokeinetic Variation 92.23 
Stack Velocity ............................. 39.45 
Stack Gas Flow (Actual) 20122 
Stack Gas Flow (Dry STP) . . . . . . . . . . . . . . . . . . . .  556565 
Emission Rate 4.13 
Particulate Emission ........................ 7.4191868-06 
Particulate Emission 0.05182 

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



CSA a. DATA SHEET (MFMCO 5 )  



DATA INPUT 

Pb. In Hg 
VM,ft3 
H . I n H 2 0 

PG. In H20 
Tm.F 

VCL . M1 
AS. f t2 

DN. In 

RESULTS - - - - - - - 

Pma . In Hg 
PSA, In Hg 
MD 
M S 
VMSTP. f t3 
VWSTP, ft3 
BWO , % 
I.% 
VS, f t/Sec 
QA. ASCFM 

E.P.A. METHOD 5 

Barometer ................................... 29.08 
Meter Volume 37.3 
Orifice Differential-------------------------l,22 
Stack Static Pressure 0 
Meter Temperture - - - - - - - - - - - - - - - - - - - - - - - - - - - -97  
Stack Temperture 595 
Pitot Coefficient 
Average Square Root Of Delta P .5007 
Carbon Dioxide 
Oxygen 16.6 
 it.^^^^^ 80.2 
Volume Of Condensate 49.7 
Stack Area 
Total Particulate Catch Weight 141.0 
Test Time - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -60 
Diameter Of Nozzle ,313 

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

Absolute Meter Pressure 
Absolute Stack Pressure 
Molecular Weight Dry Gas .................... 
Molecular Weight @ Stack Conditions 
VM Standard Temp.& Press. Dry --------------- 
VM Standard Temp.& Press. Wet 
Moisture .................................... 
Isokeinetic Variation 
Stack Velocity ............................. 
Stack Gas Flow (Actual) 
Stack Gas Flow (Dry STP) .................... 
Emission Rate 
particulate Emission ........................ 
Particulate Emission 



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

TEST NO / PLANT TTARI< C F A N M ~ C ~  DATE 9 / -  / * / g 3  

LOCATION N2 Ktchl 3 7 4 ~ ~  BY M G f & h ?  

C s o ~  = C o n c e n t r a t i o n  o f  s u l f u r  d i o x i d e  - l b / d r y  s t a n d a r d  c u b i c  f o o t  
N = N o r m a l i t y  o f  ba r ium p e r c h l o r a t e  t i t r a n t  
Pb = Barometric p r e s s u r e  - i n c h e s  H q  
Tm = T e m p e r a t u r e  o f  meter - OF 
Va = Volume o f  s a m p l e  a l o q u o t  - m l  
vm = Volume o f  g a s  a t  meter t e m p e r a t u r e  a n d  p r e s s u r e  - f 3  
Vrnstd = Vm c o r r e c t e d  t o  s t a n d a r d  t e m p e r a t u r e  a n d  p r e s s u r e  - f 3  
Vsoln = T o t a l  v o l u n e  o f  s ample  s o l u t i o n  - m l  
Vb = Volume o f  t i t r a n t  u s e d  f o r  b l a n k  - m l  
Y = d r y  g a s  meter c a l i b r a t i o n  f a c t o r  - d i m e n s i o n l e s s  
K1 = 17 .64  
K2 = 7.061 X 10-6  

TITRATION 1 2 4  TITRATION I 3 3  TITRATION I AVERAGE I Vb TITRATION 
1 1 .  L( I f .  4 1 rr*r - 

0 



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 = I, THEN LB/MMBTU = LB/HR 

SULFUR DIOXIDE CONCENTRATION = SO2 LB/DSCF = S2 
N = ,0096 
VT= 11.4 
VTB= a 
VAs 20 
VM= 1 .a07 
VSOLN= 100 
QS= 553572 
MMBTU/HR= 1 

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



CSA CO. 

EPA METHOD 6 (SULFUR D I O X I D E )  DATA AND CALCULATION SHEET 

TEST NO / /3 PLANT S ' y d ~ l C  C ~ R ~ + I C S  D A T E ? / l b / 9 )  

LOCATION /t, L S7 /f c r  BY &<&f 

Cso2 = 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 
Vrn = 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 = 17.64 
K 2  = 7 . 0 6 1  X 1 0 - 6  

I 1% TITRATION 1 2"d TITRATION 1 3Td TITRATION AVERAGE Vb TITRATION 

v Y, s '=is 7 *- Ci, c . O  
- 



METHOD 6 

N= NORMALITY OF BARIUM PERCHLORATE TITRATE 
VT= VOLUME OF TITRANT. ML 
VTB= VOLUME OF TITRANTFOR 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 MMBTU/HR = 1, THEN LBIMMBTU = LB/HR 

SULFUR DIOXIDE CONCENTRATION = SO2 LB/DSCF = S2 
N = ,0096 
VT= 9.5 

~ 2 =  (.@0807061 x N x (VT-VTB) x VSOLN)/VM x VA)= 3.6508838-05 LB S02/DSCF 

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



CSA CO. 
EPA METHOD 6 (SULFUR D I O X I D E )  DATA AND CALCULATION SHEET 

TEST NO 20 PLANT Sr-fite CSY 4 r rc 1 DATE 9 / 1 6 / 9 1  

LOCATION KJ2 / ( I L W  J-7 d c y  
B Y 4 W  NP 

Cso2 = C o n c e n t r a t i o n  o f  s u l f u r  d i o x i d e  - l b / d r y  s t a n d a r d  c u b i c  f o o t  
N = N o r m a l i t y  of bar ium p e r c h l o r a t e  t i t r a n t  
Pb = Barometric p r e s s u r e  - i n c h e s  Hg 
Tm = T e m p e r a t u r e  o f  meter - OF 
V a  = Volume o f  s ample  a l o q u o t  - m l  
Vm = Volume o f  g a s  a t  meter t e m p e r a t u r e  and  p r e s s u r e  - f 3  
Vmstd = Vm c o r r e c t e d  t o  s t a n d a r d  t e m p e r a t u r e  and p r e s s u r e  - f 3  
Vsoln = T o t a l  v o l u n e  of sample  s o l u t i o n  - m l  
Vb = Volume o f  t i t r a n t  u s e d  f o r  b l a n k  - m l  
Y = d r y  g a s  m e t e r  c a l i b r a t i o n  f a c t o r  - d i m e n s i o n l e s s  
K1 = 17.64  
K 2  = 7.061 X 10-6 

TITRATION I 2nd TITRATION 1 3G TITRATION I AVERAGE I Vj, TITRATION 
\ o , s  - 1 0 . 5  1 101 S 0 



N= KORMALITY OF BARIUM PERCHLORATE TITRATE 
VT= VOLIIME 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) 
VSOLNz 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 = SOz LB/DSCF = S2 
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)= 4.4707858-05 LB SOZ/DSCF 

STARK CERAMICS 
EAST CANTON OH 
NO 1 KILN STACK 
9/16/93 
TEST % 24 



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

TEST NO 2 8 PLANT S ~ A R K  C C A M - I C C  DATE 9/16 / c  1 

LOCATION L I ( !  - * St H CK B Y & Z W G ~ ~  

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 = 17.64 
K 2  = 7.061 X 10-6 

I 1% TITRATION 1 2"d TITRATION I 3' TITRATION I AVERAGE I Vb TITRATION 
Vt 

I 

1 o . q  \ O . S  1 0 8 9  \Dl.( 
- 
0 



METHOD 6 

N= NORMALITY OF B A ~ I U M  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 = SO2 LB/DSCF = S2 
N = ,0096 
VT= 191.4 
VTB= 0 
VA= 20 
VM r ,862 
VSOLN- 100 
BS= 556565 
MMBTU/HR- 1 

~2~ (.@OD07061 x N x (VT-VTR) x VSOLN)/VM x VA)= 4.089155E-05 LB SOz/DSCF 

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



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

TEST NO 3 a PLANT S ? * R K  C F . ~ ~ ( . - J C ? ;  DATE 4 I $ )  
LOCATION m% \ ( l r u  S 7 e c ~  BY-GfhdW 

Cso2 = Concentration of 'sulfur dioxide - lbldry 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  
Vmstd = Vm corrected to standard temperature and pressure - f 3  
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 10-6 

TITRATION I 2"d TITRATION 1 3 r d  TITRATION I AVERAGE I Vb TITRATION 
r ,  4 3 1  0 9 , o  9 o 

- 



N= NORMALITY OF BAEIUM 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 

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

SULFUR DIOXIDE CONCENTRATION = SO2 LB/DSCF = S2 
N= ,0096 
VT = 9 
VTB= 0 
VA= 30 
VM- ,8789 
VSOLN= 100 
QS= 567866 
MMBTU/HR= 1 

SO: LB/MMBTII= QS x S2 / MMBTU/HR = 19.70863 = LB/HR 

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



CSA CO. 
EPA METHOD 6 (SULFUR D I O X I D E )  DATA AND CALCULATION SHEET 

TEST NO 3 I3 PLANT S ~ ~ A I C  C C ~ I J I I I I C S  DATE 7/16/97 

LOCATION mk /-?t c .u S 7 , q c ~  BY A % ~ W  

C s o ~  = C o n c e n t r a t i o n  o f  s u l f u r  d i o x i d e  - l b f d r y  s t a n d a r d  c u b i c  f o o t  
N = N o r m a l i t y  o f  ba r ium p e r c h l o r a t e  t i t r a n t  
Pb = B a r o m e t r i c  p r e s s u r e  - i n c h e s  Hg 
Tm = T e m p e r a t u r e  o f  meter - OF . 
Va = Volume o f  s ample  a l o q u o t  - m l  
Vm = Volume o f  g a s  a t  m e t e r  t e m p e r a t u r e  and p r e s s u r e  - f 3  
VmStd = Vm c o r r e c t e d  t o  s t a n d a r d  t e m p e r a t u r e  and p r e s s u r e  - f 3  
Vsoln = T o t a l  v o l u n e  o f  sample  s o l u t i o n  - m l  
Vb = Volume o f  t i t r a n t  u sed  f o r  b l a n k  - m l  
Y = d r y  g a s  meter c a l i b r a t i o n  f a c t o r  - d i m e n s i o n l e s s  
K1 = 1 7 . 6 4  
K 2  = 7 . 0 6 1  X 1 0 - 6  

I 1& TITRATION 1 2"6 TITRATION I 3 r d  TITRATION I AVERAGE I Vb TITRATION 
9 ,  L 8 ~ 6  V - 1 S .  c 

- 
0 



METHOD 6 

. N= NORMALITY OF BARIUM PERCHLORATE TITRATE 
VT= VOLllME OF TITRANT. ML - - . . . . - 
VTBr VOLUME OF TITRANT FOR BLANK. ML 
V A =  VOLUME OF ALQUOT SAMPLE, ML 
VM:: VOLUME OF GAS SAMPLE FROM METHOD 5,VMcDSCF) 
VSOLN= TOTAL VOLUME OF SAMPLE SOLUTION, ML 
BS- DSCF/HOUR FROM METHOD 5 CALCULATION 
DSCF- DRY STANDARD CUBIC FOOT 
MM.7 1.008.000 

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

SULFUR DIOXIDE CONCENTRATION = SOz LB/DSCF = S2 
N= ,0096 
VT = 8.6 
VTB- 0 
VAr 20 
VM= ,6175 
VSOLN= i a0 
QS = 567866 
MMBTU/HR= 1 

S2= (.00007061 x N x (VT-VTB) x VSOLN)/VM x VA)= 4.720294E-05 LB SOz/DSCF 

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



F L o v h ~ n F  
CSA a3. . DSITA SHEET (METHOD 5 ) 



FLOURIDE 

DATA INPUT 
- - - - - - - - - -  

Pb. I n  IIg 
VM.ft3 
' -H.  I n  H20 
PG. I n  H20 
Tm.F 
T s . F  
CP 
-. P. I n  H20 
% C02 
% 02 
% N 
V C L .  M 1  
AS. f  t 2  
MN, Mg 
0, Min 
DN,In 

Pma ,111 Hg 
PSA. I n  H g  
MD 
M S  
VMSTP , f t 3  
VWSTP, f t 3  
BW0.4, 
I . %  
VS, f  t / S e c  
Q A ,  ASCFM 
QS. ft3/HR 
5 .  U/Hr 
C S ,  U/SCF 

Barometer ................................... 2 9 . 0 8  
Meter Volume 5 1 . 6  
O r i f i c e  D i f f e r e n t i a l - - - - - - - - - - - - - - - - - - - - - - - - -  3 . 7 7  
S t a c k  S t a t i c  P r e s s u r e  0 
~~t~~ ~~~~~~t~~~ 89 
S t a c k  Temper tu re  583 
p i t o t  coefficient  .84  
Average S q u a r e  Root O f  D e l t a  P  ,4707 
Carbon Dioxide .............................. 3 . 4  
Oxygen 1 6 . 4  
Nitrogen .................................... 8 0 . 2  
Volume O f  Condensa te  68  
s t a c k  A~~~ 8 . 5  
T o t a l  F l u o r i n e  Weight  7 6 . 4  
T e s t  Tirne ................................... 60  
Diameter  O f  Nozzle  .391  

A b s o l u t e  Meter P r e s s u r e  ..................... 
A b s o l u t e  S t a c k  P r e s s u r e  
Molecu la r  Weight Dry Gas .................... 
M o l e c u l a r  Weight  @ S t a c k  C o n d i t i o n s  
VM S t a n d a r d  Temp.& P r e s s .  Dry 
V M  S t a n d a r d  Temp.& P r e s s .  Wet 
M o i s t u r e  
I s o k e i n e t i c  V a r i a t i o n  
Stack V e l o c i t y  
S t a c k  G a s  Flow ( A c t u a l )  
S t a c k  G a s  Flow (Dry STP) .................... 
Emiss ion  Rate 
F l u o r i n e  E m i s s i o n  ........................... 

STARK CERAMICS 
EAST CANTON OH 
NO 1 K I L N  STACK 
9/16/93 
TEST 1 



.. F L U ~ A , ~ ~ F  
CSA CO. DATA SKEEl' (KEXHdD 5 )  , , 



PLOURIDE 

DATA INPUT 
- - - - - - - - - -  

Pb.111 Hg 
VM. f t3 
.H. In H20 
PG. In H20 
Tm.F 
Ts. F 
C P 

. P .  Ill H20 
% CO2 
% 02 
% N 
VCL. M1 
AS. f t2 
MN . Mg 
0. Min 
DN. In 

RESULTS - - - - - - - 

Pma ,111 Hg 
PSA, In Hg 
MD 
M S 
VMSTP, f t3 
VWSTP. f t3 
BWO. % 
I.% 
VS . ft/Sec 
QA, ASCFM 
QS. ft3/HR 
L, U/Hr 
CS, U/SCF 
C"S,Grn/SCF 

Barometer ................................... 29.08 
Meter Volume 53.1 
Orifice Differential-------------------------" L .  73 
Stack Static Pressure 0 
Meter Temperture ............................ 101 
Stack Temperture 588 
pitot Coefficient --------------------------- .84 
Average Square Root Of Delta P ,4628 
Carbon Dioxide .............................. 3.1 
Oxygen 16.6 
Nitrogen .................................... 80.3 
Volume Of Condensate 69.3 
Stack Area .................................. 8.5 
Total Particulate Catch Weight 75.6 
Test Tirne ................................... 60 
Diameter Of Nozzle ,385 

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 
Moisture .................................... 6.29 
Isokeinetic Variation 97.36 
Stack Velocity ............................. 37.40 
Stack Gas Flow (Actual) 19074 
Stack Gas Flow (Dry STP) 527140 
Emission Rate 1.81 
particulate ~ ~ i ~ ~ i ~ ~  ........................ 3.429823E-06 
Particulate Emission 0.02395 

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



I J y p  ~ u . G & -  F L O U R I O ~  
CSA 03. DATA SKEFP (METHOD 5 )  



FLOURIDE 

DATA INPUT 
------..--- 

I n  H20 
In H20 

Tm.F 
Ts. F 
CF 

- .I>.  In H20 
% C02 
% 02 
% N 
VCL. MI 
AS,ft2 
MN . Mg 
d,Min 
DN. In 

RESULTS 
- . . - - - - - 

?ma. In Hg 
PSA, In Hg 
MD 
M S 
VMSTP. ft3 
VWSTP. f t3 
BW0.96 
I.% 
VS, f t/Sec 
QA. ASCFM 

STARK CERAMICS 
EAST CANTON OH 
NO 1 KILN STACK 

~~~~~~t~~ 29.08 
Meter Volume 54.3 
orifice ~iff~~~~ti~l------------------------- 2.96 
Stack Static Pressure VI 
Meter Temperture ............................ 105 
Stack Temgerture 595 
pitot coefficient . 0 4  
Average Square Root Of Delta P ,4780 
Carbon Dioxide .............................. 3.2 
Oxygen 16.6 
Nitrogen .................................... 80.2 
Volume Of Condensate 69.4 
Stack Area .................................. 8.5 
Total Particulate Catch Weight 77.8 
Test Time ................................... 60 
Diameter Of Nozzle ,383 

Absolute Meter Pressure ..................... 29.30 
Absolute Stack Pressure 29.08 
~ ~ l ~ ~ ~ l ~ ~  weight D~~ G~~ 29.18 
Molecular Weight O Stack Conditions 28.48 
VM Standard Temp.& Press. Dry --------------- 49.35 
VM Standard Temp.& Press. Wet 3.27 
Moisture .................................... 6.21 
Isokeinetic Variation 97.00 
Stack Velocity ............................. 38.74 
Stack Gas Flow (Actual) 19758 
Stack Gas Flow (Dry STP) .................... 54288.3 
Emission Rate 1.89 
particulate ~ ~ i ~ ~ i ~ ~  ........................ ' 3.476248-06 
Particulate Emission d ,02428 

9/16/93 
TEST 3 



A I ~ V  U s e  Onlr - - 
Dace Received 
No. k.1gn.d 
P r m l m e  No. 

A. F.cilicy I n f o r u c l o n  

Nms S ~ R K  CC-;CNH,CS Addremm LOD&~~ IP?UAC dS7#~i7, Get O ~ . w o ~ , o t +  4 ~ 7  J O  

~ o n c a c r  Person Su L I N P ~ R  /Y A ~ E J ~ / ~ H ~  Y Telephone ~11.be4 6) 9 g&'- I 

B. Te.cins F i n  I n f o r u r i o o  

wl.8 CSA CO ' Addrum 24785 ROAD. ALLIANCE,  OH 4 4 6 0 1  

~ o n c a c c  ~ a r a o n  E R N I E  KOLM ~ e l e p b d n e  ~ d e r  ( 2 1 6 )  525 -5119  

C. Source S u p l i n g  I n f o r u t i o n :  I d e n c i f r  dl mourcu md p o l l u u n ~ a  Co be  a-pled. . .. 
Pollucanc to LPA Tcmc PFl re r  Box N d c r  of T o t a l  Time Number o f  

Source Concrel EquipoenC Nonicoring E q u l p e n c  b e  Te-crd Hcchod 1-racurc S-plinl Polncm f o r  1c.r Run S p . p l i n ~  dun. -. 
IVY-3 
B ~ e r  I(ILw UOG i. I-.* c PW 5 2 roOf 1 2 C O - . ~ . -  3 

SO, G - 2 
2 U""C J @LO 

~- 

Sampling L o u r i o n ( # ) :  l n l c c  L/ OuClcC ,!-/ Slrulr.neoua i l  U i l l  cyc lon ic  f l w  chcck(s)  be conduccedl Yes L/ No L/ 
Ocher (specify) F u e l  S u p l l n p :  Coal - P r o x h r e  Ll UlCluCe L 1  

hi. . lon Race co be  c.lcul.ced ualnp: F-FmcCOr Ll U l c h C a  Coal Analpmi. U Ocher (apccify)  

 re concurrent nerhod 9 r e a d i n g s  co  be  p e r l o m e d l  Ye* No LI 

D. Sample Train Calibr.tion: A l l  .ffecred munur ing  and metering rquipmmr mhould be cnllbr.ccd within 60 day. o f . t h e  mchedulcd tcmcing. 



plant S - ~ * P V  C e h n s  ~ c s  Date 9 / 1 6 / 9 \  

Location C f i e  r C* -11  - Starting time F 4- 

Plant process BPICK K I L U  
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 & & t r y  lined probe heated to z c e  OF. The 

filter media is d / ~  f18~a-=c? FC enclosed in pyrex holders 

heated to 2 G o  OF. 

The impingers contain; 

1st lob  -q D b  4th / 
2nd 1 0 0 4  D- 5 th ---'. /*./ - 
3 rd Z+---/ 6th -. . 

A drierite column containing Drierite" (calcium sulfate) is used 

for final moisture 'removal. in the impinger train. 

The contents of the inpingers will be used for moisture determination 

and - 
The front half glassware will be washed using acetone and brush or - 
The back half will be washed using D t o  - ,. 

The test and analytical procedures are as per latest Federal Register 

or local requirement. 

C B - w s u . r e m e n t . - b y - m e t h a b l . L L O L ~ - t h e  . . MSA - . . Lira 3000. See sketch. 

C02 and 02 measurement by orsat from an .integrated sample.See sketch. 

Other: p r )  ~ s r w a a  6 - S F F  S ~ 6 7 c r ~ .  

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





. i 
STAINLESS STEEL PROBE 

NEOPRENE TUBING 

ORSAT 

\ 

I C E  
WATER 

CONDENSER 

POLYFLOW 
TUBING 

FLOW CONTROL VALVE 

2 . 3  CUBIC FOOT 
TEDLAR BAG 

THREE WAY VALVE 

t 
PURGE 

INTEGRATED SAMPLER 

- 4 9 
- - 

FIGURE ) 68 



FRONT VIEW .' BACK VIEW 

8 LEAK CHECKINS 
1 )  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. T h e  
LEVELING TUBE IS RAISED TO ABOUT TWENTY INCHES FOR TWO MINUTES 
TO APPLY PRESSURE TO 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 TIIREE 
OUNCE BOTTLES THAT ARE THE PROPER SIZE FOR FILLING THE PIPET. 
"DISORBENT" IS USED IN THE CONTACT PIPET FOR CO . 
M ~ ~ ~ ~ ~ ~ ~ ~ n  IS USED IN THE FIRST AUOTO-BUBBLER PIPET FOR o 

THE BURREL MODEL B "INDUSTRO" ORSAT GAS ANALYZER 



3%. 
I --r-7 33 

oY EO - 3.11 PROBE (3a in  WARKUfi 
ui 

I (4. PROBE ( l o a m  w m M u q  - 
$ 254 

- LT 

22% - 
a 
cc 2m - 3 

3 % "  - 
+ 150 - 
C E l 5 4  - 
w Y 

2 g l W  - $ lW  
- 

0 
W - m 5O - INLET, UO OF 
E i % -  
0. 

- 
I I I I I I I n. 

0  0 I I I I I I I 
0 m (0 60 M 0  m 40 60 I0 

POWERSTAT SETTING, I POWERSTAT S E l l l N t .  5 

354. 350 
u 

~ 3 O Q o o 1  541 PROBE ( l o h n  WARMUP) O. 3 m  
J w e 
52% - 5 $ m  Y 

;m- 
C 

P" I- 

c 1% - 
W 5 150 
2 C = 1m - 0' loo 
0 
W 

so- INLET. 150 O F  - 50 
a. 

0 I I I I I I I 0 
0  m a 60 so 0 20 (0 60 I 0  

POWERSTAT IETTIWC. I POREUSTAT SETTING. I 

354 
I I I I I I 

0" IW 7-11 PROBE (1saln WARMUP) 

INLET. 250 OF 

-. 
0 20 10 W 80 

POWERSTAT SETTING. 5 

NOTE: Flow rr le  held conslrnl a1 0.75: 3% J u n l e  in f l m  rate hs l i l l le ellset on pobe lmpralurc. 

F i g u r e  1 6  

Probe Temperatures 



. 
CSA CD. aATA SHEST (METHCO 5 )  



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 
6 j DRIERITE COLUMN. FILLED WITH CALCIUM SULFATE DESICANT 
7 )  UMBILICAL CORD 
8 )  ROTAMETER 
9 )  VACUUM GAGE 
1 0  )VALVE FOR COARSE FLOW ADJUSTMENT 
I I   VALVE FOR FINE FLOW ADJUSTMENT 
1 2  )OILER 
1 3 ) O I L  FILTER 
14  ) VACUIJM PUMP 
15)DRY GAS TEST METER 

E.P.A. METHOD 6 SO2 SAMPLING TRAIN 



C.S.A.  C O .  

E:'A METHOD 6 (SULFUR DIOXIDE) 

DATA AFlD CALCULATION SHEET 
TEST N O .  PLANT DATE 

LOCAT103 , BY- 

Pbar  

Vm Pb Vmstd = K 1 Y  Tm 

I 
. n 1 m  Vmstd = 17.64 ( 1 I&6  

( 1 ( 1 ' -  - 
L o.+  

I lSt TITRATION I ~ ~ I ~ T I T R A T I O N  1 3rd TITRATIONl AVERAGE 1 1 ~ b  TITRkXCN 
V t  I I - 

s o h  1 1 
"1 

Cso2 =K2 
(Vt  - Vb)(N)  ( 'Ya 

. Vmstd 

SO2 Lb/ ~r . = ( f t 3 / ~ r  DSTP) ( Cso, ) . = 

Cso2 = C o n c e n t r a t i o n  o f  s u l f u r  d i o s i d e  - l b /d ry  s t a n d a r d  c u b i c  f o o t  
i< = N o r m a l i t y  of ba r ium p e r c l o r a t e  t i t ran t  

? b a r  = B a r o m e t r i c  p r e s s u r e  - i n c h e s  Hg 
Tmi = T e m p e r a t u r e  a t  m e t e r  i n l e t  - OF 
n ~ c o  = T e m p e r a t u r e  a t  m e t e r  o u t l e t  - OF 

Tm = Average  m e t e r  t e m p e r a t u r e  -O.? 

Ira = Volurne o f  s m p l e  a l i q u o t  t i t r a t e d . -  m l  
I'm = Dry gzs vo lume  as mezsured a t  m e t e r  - d c f  

\'?(st!) = 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  
Vsoln = T o t a l  'volwr,e o f  sample  s o l u t i o n  - m l  

V t  = Average  v o l u n e  of t i t r a n t  used  f o r  sample  a l i q u o t  - m l  
1'b.L Volume o f  t itrant used f o r  b l v i k  - m l  
Y = Dry gas m e t e r  c a l i b r a t i o n  f a c t o r  

K 1  = 1 7 . 6 4  K* = 7.061 X 10-5 

5 4 57 



C.S.A.  Co. 
STACKSAMPLR CALIBRATION SHEET 

Cus tomer  Order  No. 
Da te  6 / 1 1 / 9 3  S e r i a l  N o . B l  RAC Orde r  No. 

Pump OK Pump O i l  OK C l e a n  Q u i c k  D i s c o n n e c t s  YRS 
Manometers  OK D r y  Test Meter  OK Thermometers OK 
L i g h t s  OK E l e c t r i c a l  Check OK V a r i a c  OK 
V a c u u m . ~ a u g e  OK L e a k  Check @ 27"Hg Vacuum NO U S  
Remarks-K ,. @ 9"H20 - LEAKS 

B a r o m e t e r  (Pb) -29.11 

T o l e r a n c e s  H-1 .6 - t84 . -2 .1 -  , Y = 0 . 9 9 - l A & 1 . 0 1  

H=(K/(Pb(OTd+460)))*(((Tu+460)t)/CFw)a 

Y= (CFW Pb (Td a v g .  +460)  ) / (CFd  (Pb+N) (Tw+460) ) 

DH= O r i f i c e  p r e s s u r e  d r o p  - i n .  H z 0  
CFw= Volume w e t  t e s t  m e t e r  - f 3  
CFd= Volume d r y  t e s t  m e t e r  - fa 
T w =  Temp. wet  t e s t  meter 
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  test  meter 
Td a v g . =  Aver sge  t e m p e r a t u r e  d r y  t e s t  meter 
t=  T i m e  - m i n u t e s  
PbzBaromete r  p r e s s .  

IcEJxmR - 
P r e c i s i o n  Lab Thermometer  3  3 21 1  
Mete r  Thermometers  I T d 3 2  O T d 3 3  ITd 211 OTd 211 
I m p i n g e r  O u t l e t  Thermometer  ( 1 )  32 211 

( 2  3 3 211 

DIG- 
NES T R A C A B L E  FROM FACTORY. 2  UNITS CALIBRATED AGAINST EACH OTHER(PyroMati0n) 
A L L  THERMOCOUPLES A R E  CALIBRATED BY OVEN FROM 1 0 0  TO 500'F AGAINST A CMS 
LA9 THERMOMETER (No.  2 2 7 - 9 3 4 ) .  A N Y  THERMOCOUPLE THAT IS  MORE T H A N  f2-F 
FROM STANDARD I S  DISCARDED. 



C.S.A.  Co. 
STACKSAMPLR CALIBRATION SHEET 

Customer - O r d e r  No. 
Date .  8/1?/93 S e r i a l  N o . 3 3 1  R A C  Order  No. 

P u m p X  Pump O i l  CHG Clean  Q u i c k  Disconnects-YES__ - 
Manometers CHG FLUID Dry Test Meter OK Thermometers .SEL.BEL,QL 
L i g h t s  OK E l e c t r i c a l  Check OK V a r i a c  OK 
Vacuum Gauge OK Leak Check @ 27"Hg VacuumAQJdAKS 
Remarks--2 .- r 

Barometer  (Pb) 2 ! ,  

- L A  DH CFw CFd T w 
5 5.07 

L T d - O T d T n H - J  
. a 1 5 8 . 0 3 G 8 0 . 5  8 2 9 1 7  80 1. 
La311_.0737 1.0 5 5.07 
9 6 3 4  1470 9 0 10 10.24 86 88 1 ? &  ~ - - ~  -7286OB839-.ut-.L.004 

J 7 6 8  4.0 10 10.19 7 2 
7 .-, 8 8 _ 8 5 - 3 U A W 3  

" C y 6  
7 L A r L - u m L  
* I  . I .  880 0 10 10.15 9 4 3 9 92 6 . 4 7 U M 2  

T o l e r a n c e s  H - 1 . C - U - 2 . 1  , Y=0.99-lA&1.01 . 
( ; ' o 0 . 9 ~  

H=(~/(Ph(OTdt460)))*(((~~+460)t)/~Fw)z' y s  I, 0 8  1 

D N =  O r i f i c e  p r e s s u r e  d r o p  - i n .  Hz0 k+ = r ,Yg.  
CFw= Volume w e t  t e s t  meter - f a  
CFdr Volume d r y  t e s t  m e t e r  - f 3  
T w =  Temp. w e t  t es t  meter 
ITdz 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 a v g . ~  Average t e m p e r a t u r e  d r y  t es t  meter 
t=  Time - m i n u t e s  
FbrBarorneter  p r e s s .  

RIAL- uxJAm3 - 
P r e c i s i o n  Lab Thermometer 3 3 33 211 
Meter  Thermometers ITd 33 OTd ITd 910 OTd 810 -~ 

Impinger  O u t l e t  Thermometer (1) 
(2) 

STACK D- 
NBS TRACACLE FROM FACTORY. 2 UNITS CALIBRATED AGAINST EACH OTMER(PyroMation) 
A L L  TlIERMOCOUPLES A R E  CALIBRATED BY OVEN FROM 100 TO 500'F AGAINST A CMS 
L>.9 THERMOMETER ( N - .  227-934). A N Y  THERMOCOUPLE THAT I S  MORE THAN t2'F 
FROM STANDARD I S  DISCARDED. 





. . . . 

Source L ~ r o u r  Storch Dr. w Nonh Arrow 

I ),A VE RECEIVED A COPY OF THESE OPAClTr  OBSERVATIONS CEI?TlFIED BY ME 
SIGKP TURE k /  
,.,,v c I n ~ r r  VFL IL IC IF~  RY - I M T E  





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 I'h 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. 

2. The freshly extruded bricks are set on a conveyor that transports the brick to a pignient 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 cat of bricks goes into the kiln preheater where the temperahlre 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 
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. 

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 rebums on the cars. None indicated the presence of any reburn material on any car. 

Bricks on severat cars on tracks waiting to go into the preheater wereclosely 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 maner 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. 

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



' S E P -  2 - 9 3  T H U  3 - 2 5  S T Q R K  C E R A M I C S  P .  0 1 / 6 3  
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Stark Ceramics, Irtc. 
600 West Church Street 

East Canton. Ohio 44730 
(216) 48&1211 

FAX (2161 488-0333 

FAX TRANSMISSION 
I . 



S E P -  2 - 9 3  T H U  3 - 2 6  S T Q R K  C E R Q M I C S  P.'a2,03 , - 
INTERNAL MEMORANDUM 

S t ~ k  ccra:rli~~, I ~ c .  SPECIAL INSTRUCTIONS - WRITE IT DOWN! 

.................. . .- ............... - _ ............ ... - -. - 
C I ' lant  Du?t Collect,or 

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

" ' ' 

9/01/93 
. - ... - . - . - . 

. . . . . . . . . . . . .  . . . _. . .  _ .. . _ . . . . . .  
Ken Krndall  

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

The result3 of t he  f i nd ings  concerning the  dus t  
c o l l e c t o r  a t  C p l a n t  ore as follows: 

1. Majnt,enonce was performed on the  dust c o l l e c t o r  
8/29/93. Dust c o l l c c t o r  was cleaned and checked f o r  

- - h o l e s  i n  baes. Everything ok. 
.- . . .  . 

2. Approximately 1 0 : O O m  9/01/93, maintenance was 
c a l l e d  bocausu of dust c o l l c c  t o r  discharge.  Lav b 4 ; n  Of&du'** 

a lI:S*qb. 
3. Shaker mechanism was t e s t e d  and found to be 

opera t ing  properly.  

4 .  Results of t h e  f ind ing  are that t he  Hf ockout key 
ewitah was used t o  shut. t h e  eystem downins tead  of 
t.he s t o p  bu t ton .  When system is 10c)red out  no power? 
J.s eupplled t o  the shaker mechanism. This  caused tho 
bags t o  be overloaded and funct ion improperly. 

b 4  5. Cmclusions:  The superv isor  and gr inder  o p o r a t o r r  
were advised to  t h e  proper sllut down proteduro. 
The duat  collecLor ahould be shu t  down progfirly a t  
9:00 hrealr, 11:30 lunch and 4:OO.  This w i l l  al low 
proper c lean ing  of the duet  c o l l e o t o r  bage by the 
shaker rnechaniem. 

?b,,=l f 8 -  GE.;-JLL~ f i n 1  D v s i -  C,//cdT~fl 

I 
- - 

- 1  
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_______-_------------------------------------------------------------------ - - 
DSTE i f  I?.= TEST ---9_-l4--_92 -------------------------------------------- 
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September 23,1993 

Mr. Andy Pasko 
Air Pollution Control Engineer 
Canton City Health Depariment 
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 can that 
were in #3 tunnel kiln during the stack testing on September 16,1993. The avenge. based on 37 
kiln cars ( a 8 2  through #321), is 11,859 pounds on dry weight basis. 

If you have any questions, please call me. 

Sincerely, 

STARK CERAMICS, INC. 
r 
Z;ilL& , 
Surinder K. Maheshwarv 7 
D i o r  of ~n~ineerin~,-~ainkna(~:e, and QC 

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

Mr. Dm Schilk 
Division of Air Pollution ~0~II 'Ol 
Canton Ciry Health DepYtmcnt 
218 Qevchd Avenue SW 
Canton. OH 44702 

RE: August Sulfur % .. ,,,, 
. - .  - 

-. . .  . .  . , 

Dear Mr. Schila: 

Tho 12 month rollin avernge 46 "S" fmm Stork's kiln operations are being faxed as per 
instructions lf you f ave any questions, please call me at 488-1211. Thanks. 

STARK CERAMICS, MC. 
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