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Envisage Environmental Incorporated 

Mr. Philip McGuinness 
Metropolitan Ceramics Inc. 
1201 Millerton Road S.E. 
Canton, Ohio 44707 

I Dear Mr. McGuinness: 

The following report is the result of the particulate, hydrofluoric acid, nitrogen 
oxides, and sulfur dioxide emission evaluation conducted on November 17 & 18, 
1993 at the Metropolitan Ceramics Inc., Canton, Ohio. Testing was performed 
at the exhaust stack serving the # 3 Tunnel Kiln. 

The results are true and accurate to the degree specified in the pertinent sections 
of the Code of Federal Reaulations, in force at the time of testing concerning 
source sampling for the above compounds. 

I am looking forward to answering any questions you may have and assisting you 
in the future. 

I RespectFully submitted, 

Manager, Source sampling 
ENVISAGE ENVIRONMENTAL INC. 

PO. Box 152 Richfield, Ohio 44286 Phone (21 6) 5260990 Fax (216) 5268555 
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INTRODUCTION 

On November 17 & 18, 1993 Envisage Environmental Inc. conducted a particulate, 
hydrofluoric acid, nitrogen oxides, and sulfur dioxide emission evaluation at the Metropolitan 
Ceramics Inc., Canton, Ohio. The testing was performed at the exhaust stack serving the 
# 3 Tunnel Kiln. The operation of the kiln and systems involved were monitored throughout 
the duration of the testing by Metropolitan Ceramics Inc. personnel. 

The purpose of the evaluation was to determine the emission rates from the unit to verify 
compliance with the applicable emission limitations set forth by the Ohio EPA. The Envisage 
testing team consisted of Messrs. Gregory Sinkovich, James Gray, Eric Hevener, Jamie 
Kingsborough, David Donelson, and Terry Campbell. Mr. Philip McGuinness, Metropolitan 
Ceramics, coordinated the testing. The Ohio EPA was also present during the testing and 
was represented by Mr. Rick Miller. 

Results are presented in this report for pounds per hour and grains per dry standard cubic 
foot of emitted particulate, hydrofluoric acid, nitrogen oxides, sulfur dioxide, as well as the 
various velocity, volumetric and temperature measurements associated with these tests. 

Envisage ----- Environmental 
incorporated - 20;;;2,2z2 On04428e 



DESCRIPTION OF PROGRAM 



5 
DESCRIPTION OF PROGRAM 

The testing was conducted at the exhaust stack sewing the # 3 Tunnel Kiln. The emission 
test consisted of three (3) test runs of USEPA Methods 1 - 5, 6C, 7E, and 13. Each of the 
tests were performed over a sixty (60) minute period. Test methods 1-2, 6C and 7E were 
performed on November 17, 1993, and test methods 1-5, and 13 were performed on 
November 18, 1993. 

Particulate and hydrofluoric acid sampling, consisted of twelve (12) sample/traverse points 
being utilized in each of the two (2) ports for a total of twenty four (24) sample/traverse points. 
The samples were withdrawn for two and one half (2.5) minutes at each sample/traverse 
point. Samples were taken from the gas streams isokinetically through a .61 inch noule and 
a five (5) foot Pyrex lined probe. The entire length of the probe was heated and attached to 
a standard EPA Method 1-5 sample train. The hot box temperature was maintained between 
223 and 273 degrees Fahrenheit. Exit gas temperature of the impingers was maintained 
below 68 degrees Fahrenheit with an ice bath. The nozzle, probe and connecting glassware 
were cleaned before testing and at the conclusion of each test run. Leak checks of the pitot 
tube lines and the sample train were all acceptable by EPA regulations. 

Testing for sulfur dioxide was performed in accordance with USEPA Method 6C, Determination 
of Sulfur Dioxide Emissions from Stationary Sources (instrumental analyzer procedure). A 

single representative sampling point was utilized in the gas stream, Samples were withdrawn 
at a constant rate through a heated Teflon sample line. Samples were relayed to a Bovar 
photometric infrared analyzer which performs continuous analysis of sulfur dioxide. 

Testing for nitrogen oxides was performed in accordance with USEPA Method 7E, 
Determination of Nitrogen Oxides Emissions from Stationary Sources. A single representative 
sampling point was utilized in the gas stream, Samples were withdrawn at a constant rate 
through a heated Teflon sample line. Samples were relayed to a Meloy Chemilumenizer which 

performs continuous analysis of total oxides of nitrogen 

I Envlsaae 
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6 
DESCRIPTION OF PROGRAM - continued 

I 
I 

All constant emission monitors were calibrated before and after each sample run with USEPA 

Protocol I calibration gases. 

I 
Flue gas analysis was conducted by drawing an integrated air bag sample and analyzing it 
on a Hays Republic Model 621A "Orsat" Portable Gas Analyzer. The average of these readings 
for each run were used in calculating the emission rates. 

I 
I 

Calibration of the equipment used, including the dry gas meter, temperature measuring 

devices, orifice meter, and the "S" type pitot tube was conducted within 60 days of the test 
date. Copies of the data are included in this report. 

I 
I 
I 

All analytical procedures were performed in accordance with the methods specified in the 
Code of Federal Regulations, Title 40, Part 60, Volume 43. Blanks were collected and 
analyzed on the distilled water, and acetone used in the evaluation. The residue from the 
distilled water was less than could be measured on a 0.1 milligram analytical balance and was 
considered zero. The acetone blank was recorded and incorporated into the results. 

I 
The example equations included in this report uses the figures from Run # 1. 

I 
1 7  Envisage 

Environmental a Incorporated 
~ n ~ 2 ; ; ; 5 2 ~ ~ d  Ohb11288 
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PARAMETER 

TEST RESULTS SUMMARY 

Me t ropo l i t an  Ceramics 

Tunnel K i l n  #3 Exhaust Stack 

P a r t i c u l a t e  Emissions 

Pounds/hour 

Grains/dscf 

NOx Emissions 

Pounds/hour 

Pounds/dscf 

S u l f u r  D iox ide  Emissions 

Pounds/hour 

Pounds/dscf 

H y d r o f l u o r i c  Acid Emissions 

Pounds/hour 

Grains/dscf 

System Flow Rates 

Mois tu re  Content 

Volume percent 

Stack Temperature 

RUN # 1 RUN # 2 RUN # 3 

Envlsage 
Environmental 
Incorporated 
~ R , ~ 9 " 2 ; ~ ~ 5 2 M b e l d ,  Onlo 44286 
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TEST RESULTS 

Metropol i t a n  Ceramics 

Tunnel K i l n  #3 Exhaust Stack 

Symbol 

Time o f  Day 

Gas Volume-dry ,std.  Vmstd 

Condensate Vapor Vol . Vwstd 

Gas Stream Moisture Bws 

Mol .Wt - f lue  gas (d ry )  Msd 

Mol .Wt - f lue  gas (wet) Ms 

Flue Gas V e l o c i t y  Vs 

F lue Gas Vol ume-Actual ACFM 

Flue Gas Volume-Std. DSCFM 

P a r t i c u l a t e  Conc. Cs 

- Probe 

- F i l t e r  

- Hydrogen F luo r i de  

- To ta l  P a r t i c u l a t e  

Emission Rate E 

- Probe 

- F i l t e r  

- Hydrogen F luo r i de  

- T o t a l  P a r t i c u l a t e  

I s o k i n e t i c  Rate I 

U n i t s  

cu. ft. . 

cu. ft. 

vo l  .dec 

l b / l b  mo. 

l b / l b  mo. 

f t / s e c  

cu. ft. 

cu. ft. 

SAMPLE TRAIN # 1 

RUN # 1 RUN # 2 RUN # 3 

0927 1046 1222 
1013 1150 1327 

43.18 43.39 43.18 

2.85 3.07 2.88 

0.0620 0.0661 0.0625 

30.01 30.03 30.01 

29.27 29.23 29.26 

8.91 8.89 9.11 

10,493 10,477 10,734 

6,928 6,916 7,160 

Envisage 
Environmental 
incorporated 
~~~~X52C,"ll$ Ohio 44288 



TEST RESULTS 9 A 

M e t r o p o l i t a n  Ceramics 

Tunnel K i l n  #3 Exhaust Stack 

Symbol 

Time o f  Day 

1 Gas Stream Mois tu re  

2 Mol .Wt- f lue gas (d ry )  

3 Mol .Wt - f lue  gas (wet) 

4 F lue  Gas V e l o c i t y  

5 F lue  Gas Volume-Actual 

6 F lue  Gas Volume-Std. 

7 Concentrat ions.  

- N i t rogen  Oxides 

- S u l f u r  D iox ide  

8 Emission Rate 

- N i t rogen  Oxides 

- S u l f u r  D iox ide  

Bws 

Msd 

Ms 

vs 

ACFM 

DSCFM 

C s 

E 

Constant Mon i to r  Sampling 

U n i t s  RUN # 1 RUN # 2 RUN # 3 

0927 1046 1222 
1013 1150 1327 

vol.dec 0.0643 0.0651 0.0491 

l b / l b  mo. 30.01 30.03 30.01 

l b / l b  mo. 29.24 29.24 29.42 

f t / s e c  10.02 10.02 10.22 

cu. ft. 11,803 11,805 12,034 

cu. ft. 8,228 8,218 8,577 

I Envisaae 
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SAMPLE POINT LOCATIONS - - - - - -  - - - - -  - - - - - - - - -  11 

Me t ropo l i t an  Ceramics 
Canton, Ohio 

# 3 Tunnel K i l n  Exhaust 

I n s i d e  Diameter = 
* 

60 inches 
* 
* 

* 

* 

P o i n t  # - - - - - - - 
1 
2 
3 
4 
5 
6 

58.7 inches 
56.0 inches 
52.9 inches 
49.4 inches 
45.0 inches 
38.6 inches 

Po in t  # - - - - - - - 
7 
8 
9 
10 
11 
12 

s t a  ce F m 
' i n s l i e  war? - - - - - - - - - - - - -  

21.4 inches 
15.0 inches 
10.6 inches 
7.1 inches 
4.0 inches 
1.3 inches 

[I Envlsage 
I Envlronrnental 

Incorporated 
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Sampl i n g  Time 

Barometr ic  Pressure 

S t a t i c  Pressure 

Stack Pressure 

Gas Meter Volume 

Stack Area 

Nozzle Diameter 

Meter Temperature 

Stack Temperature 

V e l o c i t y  Head 

O r i f i c e  Pressure 

Carbon d i o x i d e  

Oxygen 

LABORATORY SUMMARY SHEET 

Metropol i t a n  Ceramics 

Tunnel K i l n  #3 Exhaust Stack 

Symbol 

t 

Pb 

pg 

Ps 

Vm 

A 

Dn 

U n i t s  

minutes 

i n .  Hg 

i n .  HZ0 

i n .  Hg 

cu. ft. 

sq. ft. 

dec. i n .  

degrees F 

degrees R 

degrees F 

degrees R 

i n .  HZ0 

i n .  HZ0 

% 

% 

SAMPLE TRAIN # 1 

RUN # 1 RUN # 2 RUN # 3 

60.0 60.0 60.0 

28.78 28.78 28.78 

-0.02 -0.02 -0.02 

28.78 28.78 28.78 

45.06 45.83 45.79 

19.63 19.63 19.63 

0.61 0.61 0.61 

72.1 78.6 80.1 

532.1 538.6 540.1 

261.5 258.5 253.8 

721.5 718.5 713.8 

0.134 0.134 0.138 

1.55 1.56 1.06 

8.4 8.5 8.4 

16.5 16.5 16.4 

13 Carbon monoxide CO % 0.0 0.0 0.0 

14 N i t rogen  N2 % 75.1 75.0 75.1 

15 P i t o t  C o e f f i c i e n t  CP 0.84 0.84 0.84 

16 Water Co l l ec ted  V l  c m l  60.6 65.2 61.2 

Sample Weight: Mn 

17 - Probe 
18 - F i l t e r  
19 - Hydrogen F l u o r i d e  

[ Envisage , Environmental 
Incorporated 
PO. BOX 152 Richfield. Ohio44286 
mons 12,s) 52MIJBO 



1 Sampling Time 

2 Barometr ic Pressure 

3 S t a t i c  Pressure 

Stack Pressure 

4 Stack Area 

5 Stack Temperature 

6 V e l o c i t y  Head 

7 Carbon d i o x i d e  

8 Oxygen 

9 Carbon monoxide 

10 N i t rogen 

11 P i t o t  C o e f f i c i e n t  

12 Sample Weight: 

- N i t rogen Oxides 

- S u l f u r  Diox ide 

LABORATORY SUMMARY SHEET 

Met ropo l i t an  Ceramics 

Tunnel K i l n  #3 Exhaust Stack 

Symbol 

t 

Pb 

pg 

Ps 

A 

U n i t s  

minutes 

i n .  Hg 

i n .  HZ0 

i n .  Hg 

sq. ft. 

degrees F 

degrees R 

i n .  HZ0 

% 

% 

% 

% 

PPM 

PPM 

Constant Moni tor  Sampling 

RUN # 1 RUN # 2 RUN # 3 

60.0 60.0 60.0 

28.78 28.78 28.78 

-0.02 -0.02 -0.02 

28.78 28.78 28.78 

19.63 19.63 19.63 

221.7 222.0 217.6 

681.7 682.0 677.6 

0.155 0.155 0.159 

8.4 8 .5  8.4 

16.5 16.5 16.4 

0.0 0.0 0.0 

75.1 75.0 75.1 

0.84 0.84 0.84 

[ Envisaae 
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ANALmlCAL 7850 nus PmwaT. UIivELAND. o m  44125 ' N 6 L SERVICES, t31e1 447-1550 FAX: "9 447" 

I OUALITI. M~~TFRIALS G ENVIRONMENTAL TESTING SINCE 194' 

I,  I 

~ k v i s a ~ e  Envlronmentel, Inc. Date: 15 December 1 993 
. Box 152 Report#: 12073-33E I 

hWd, OH 33286 Lab#: 17OTI-17082 i 
PO#: I 

I 
I 

Auld ludllterl 

-0 

A&": Frank Hezoucky 

i 
I 

I 
1 

Envlsaae Descrintiorl HvdrofiuorlC Acid (mC1/11 

I 250 ml 380.6 

/ 2 255 ml 360-0 

I 
I 
I 

We certlfy the above analysis to be the true resub 

I 

I 



LABORATORY SHE-T 

1 COMPANY h r / 7 R o  CERflhic.~ 

I D A E  //-19- ? -? 
LOCATION C\, o 

I 
I I 2 

' , Y Y  
3 I 
I 67 I I 

F~NAL d m 0 6  a c r  0 0  d r 0  
IN I~AL d o o , o o  d oo.ab 200 06 

= I  55 I '3 
SiUCA GEL 

FINAL agi.9 . a 4 / , c  0 2  9d.0- 
INITIAL 3C?/,J . .dJ I , , ?  d L? 1x3 ,. 

l6.b 1 16.2 ) l . ~  
PARTlCULATE \b \?I I \ 

PROBE 
FINAL ,ffi.71(~7 \%.z\27 ik5.-?3(a& 
INITIAL 20s / / o  /3&-L- 

NET 

n L x R  @OO d + 7-5- 3 752 
FINAL 
INITIAL 

1 ~ 4 4  &417 t16-1.W 
1 kf? * b l \4 1 &\50 

NET 

IMPINGERS 
FINAL 
INITIAL 

NET 



1 I1 Z II 3 I L  
ACTUAL 1 NET ( ACIX-XL ( NET I ACrrjXL ( T I A-AGE 1 

CO? I S16 1x6 I f . T I f 3 I  tK> i Ig~q  I 
0, 1 25-1 l16,(1 2 I /  2 3 0  1/60< I 
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- . 
C:ntr¶L Uni: (Metar 30x1 .-..-- -,"-;.-en: ?e.:g-.ti.,, 

E x i s a g e  5vironmonta.l inc 
E . + n d e r r o n  Samplers 
- Remanuasrazed 9.A.C. 

'4 5.2 .1 .  - - ?emanuLxc-.us~d R.A.C. - 5.I.I. Spac ia l  Design 

?:pingars - par sample t:oin ( each  nec changsd i x  each test -1 

i r ~ b s s  length Lining t j j e s  

A 5.Z.L. - E.Z.I. - - 3 7  

- Z.Z.1. 
- E.E.I. - E.E.I. 

om.ga w i n e e z *  - 
m.m EleeLris  

X ~ l u k e  51 

- F i s h e r  S c i e n t i f i c  - F i s h e s  S c i a n t i f i c  

P r e s r u r o  Gauges 

& o v e r  ~ n c l l n a  uanmnetar 
W e 8  Mapahe l i e  

a ~ w s r  Uagnahmlis 
D y e r  "U" Tube b u o m a t a r  - - D y e r  -U" Tub. Manornotar 

D q e r  Microtector (Micro 

Chemicals and Rea8.nt.r 

Stopcock Gceaa. 

3 r o o t  
5 f o o t  
3 r o o t  
7 f 3 0 t  
10 f 3 0 t  
U zooc 
15 Loot 
26 toot 

SS, PFZ<, QUdRfZ. m L C N  
SS, P E < .  TZ7-CN 
SS. P m .  W - C N  
SS. P F . 3 ,  rt:7rss 
SS. Pm. i5Lf.Y 
SS. P Z < .  Ex.CN 
5s. 1HiLC.Y 

PY- 01 h 02 
PY- 03 - 08 
PY- 01 - 02 - 03 - 04 - 05 

O i l ,  0 - 10 i nch  water 
Magnstic/Uschanical  0 - 1 inch water 
HagnatielHechanisaL 0 - 10 inch rater 
Uarcuzy. 36 inches  
Ha te r .  72 insher  

Elanm.tar1 Hacsr. 0 - l inches  of water 

Deioniradl Disti l l .d 
R e a g m t  Grade (<O.OOlZ r.ridual1 
6 - 16 M.,h 
Acstona- Insoluble & Eeat Res i s t an t  

I] Envlsage , Envlronmen.ta1 
Incorporated 
~ ~ ; ~ 5 2 ~ ~  onio 44286 
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CALIBRATION SECTION 



C.4LIBRATION FREQUENCY 

The frequency of calibration is dictated by the Code of Federal Rerxlations. 
Volume 42, Number 160, Au@st IS, 1977. The regulations state that you 
must "use methods and equipment which have been approved by the 
Administrator to calibrate the orifice meter, pitot tube, dry gas meter, and 
probe heater. Recalibrate after each test". 

The methods of ca!ibration are determined from "maintenance, Calibration, 
and Operation of Isokinetic Source Sampling Equipment," published by the 
U.S.EPA Office of Air Program Publications MTD-0576. Per the above 
listed regulations, the equipment was checked after the stack test and values 
of Y, Cp(Test), and nozzle diameter had not appreciably changed from the 
acceptable tolerances. 

NOZZLE DIAiLIETER CALIBRATION 

I.D. of nozzles are checked immediately prior to and immediately following 
the stack test. If the prior deviation exceeds+.001 inches on an average or 
+ ,002 inches maximum, the nozzle is reworked. - 

BAROMETER CALIBRATION 

The aneroid barometers used by Envisage are calibrated to our mercury in 
glass barometer which is NBS traceable. Calibration occurs before and after 
each field use. 



THERMOCOUPLE CALIBRATION 

DATE: September 30, 1993 

Type: K 1 ow Medium High Average 

Sensor # Reading Ref Reading Ref Reading Ref Dev ia t i on  

I Envlsaae 
L-;-;' ~ n v l r o ~ m e n t d  

Incorporated 
~ ~ ~ 2 ; ~ f 5 2 ~ ~  01110 44286 



"S" TYPE PITOT TUBE CALIBRATION 

"S" Type Pitot Tube (Probe) # 501 - 5 ft Probe 

Calibration Date: September 30, 1993 

/ 
"P 

/ std 

(EPA Equation 2-2) 

where: 

C = Coefficient of Type S pitot tube, dimensionless 
P 

C = Coefficient of Standard Pitot Tube (0.99), dimensionless 
std 

"P = Velocity head measured by standard pitot tube, inches H 0 
std 2 

"P = Velocity head measured by Type S pitot tube, inches H 0 
P 2 

"P 
std 

Side A 0.23 

Side B 0.23 

Side A 0.46 

Side B 0.46 

Side A 0.82 

Side B 0.82 

Average - 0.84 - - - - - - - - - -  

Envisage 
I , . , . , Environmental 

Incorporated 
~ , " , " ~ 2 ; , " : , ~ ~ C  Or70 442% 



GRASEBY, 32 

ANDERSEN 

CONTROL UNIT CALIBRATION 
(English Units) 

Metering System 
Ideniiiication: 5 4  3 - 795- 

Barometric pressure, Pb= 2239 in. Hg Model Number 78 -BDB 

Calculations 

Time 
o 
min 

3781) 

6-33 
q , s O  

A H  
in. H20 

Y = Ratio o f  reading of wet test meter to dry test meter; tolerance 
for individual values f 0.02 from average. 

Dry gas 
meter 
volume 

Vm 
f t 3  

37/73 
37 / 8-4 

57/75 

Orifice 
manometer 
setting 
A H  
in. H20 

1 .o 
2.0 

4.0 

Temperatures 

1 .o 
2.0 

4.0 

Average 

AH@ = Orifice pressure differential that equates to 0.75 c f r n  of air 
@ 68 O F  and 29.92 inches of mercury, in. H20; tolerance 
for  individual values k0.20 from average. 

Spirometer 
(wet meter) 
gas volume 

vw 
i t 3  

5 

5 
5 

Spiromeier 
(wet meter) 

'$ 

VwPb (Im t 460) 

p i. &!- (t, t 460) 
vrn [ 13.61 

GRASEBY ANOERSEH 
4801 NLTON INOUSTRUL BLVO. ARINTA. G I  30336-ZOOS. USA 

Calibrated by: 404 691 1910 TAX: 404 691 6315 
loll Free: 800 241 6898 

0.03 17 A H [(iw t v 4 0 )  8 ] 
Pb(to t 460) 

/.o 8 
I .  0 1  

/,00 
1, 00 

7 5 3 -  

7270 1 /L/ I Pt L~'/,s 
7G.+ 4(1/tslrL/ u 

Drv Gas Meter  

/, 76 
/, r3 

/ a  35- 

1, '7/ 

Inlet 
t i  
"F 

Ouilet 

to 
O F  

Average 

t ~ F  



EMISSION SAMPLING 
NOMENCLATURE 



- A - CTOSS S C C ~ ~ O E ~  area of scacli or duct, ii.'. 

4, = Cross szcriond are3 of nozzle eany place, ft.'. 

B, - - IVarer vapor k ;ox srrea,, proporton by volume. 

Nornogrqh correc:ion facror, dirneosionless. 

Conce~raticn of parricdare matter in gas stream, dry basis-ioriec~ed to 
standard cordidons, gr/dscf. 

Nomica1 dime:er of probe nozzle entry plane, in. 

Panicdate Enission Rare, lb./hr. 

Average pressure differenid across orifice, in. of H,O. 

Orific: mete: cdibration faczor, in. of H20. 

Percenr of isoknedc sampling, %. 

Pirot tube conscant, 85.49 ft./sec. 

h40lecular weight of gas, dry basis, lb./lb.-mole. 

M, = Total amount of particdate matter collected, g. 

M, = Molecular weight of gas, wet basis, Ib./lb.-mole. 

hl& = Molecular weizhr of water, 18 lb./lb.-moIe. 

P,,, = Barometric pressure, in. of H,. 

p, 
= Pressure diiEerential kern gas stream to atmosphere, 

(static pressure) in. of &O. 

PS = Absolute gas stream pressure, (P,,, + P,/U.6) in of H, 

P,, = Absolute pressure at standard conditions, 29.92 in. of H, - 
- . 

= Density of water, 0.0022 lb./ml. pw Envlsage 
Environmental 
Incorporated 
~ ~ ~ q : 2 ; $ 5 2 ~ ~ ! ~ .  Ohlo 44986 



SJ.4IPLIXG 4'0hE?iCL.;\TLRE - continued 

^ p ,  = Averas. of ike s q u r e  roots of the ve!ociy~ head readings, k. of H,O. 

Q - - Volumerric ;low rare at gas sirem conditions, AC.F.&I. 

Qrid = Dry v o l u n e ~ i c  gas Bow rare corieced to standud condizioz, D.S.C.F.3I. 

R - - Ideal gas constant, 21.55 in. of H,-f,"/ OR-ib.-mole. 

t - - Total samplhg time, minutes. 

T m  
- - Average dry g3s mere7 te~perarure ,  OR. 

Ts 
- - Average absolute gzs sneam ternpermre, OR. 

Stmdard absolute temperarure, 528' rankine. 

Volume of water collec~ed in impingers and silica gel, ml. 

Volume of gas sample measured at  meter box (meter condidons), ki. 
. . 

Voiurne of gas sample measured at  meter box (corected to aandard 
conditions), k3. 

Average gas stream velocity, ft./sec. 

Volume of water vapor in gas sample (standard conditions), k3. 

Specific gravity of mercury WJ. 

= Percent by volume of CO, in gas stream (dry basis). 

Percent by volume of 0, in gas stream (dry basis). 

Percent by volume of CO in gas stream (dry bask). 

Percent by volume of N, in gas stream (dry basis). 

I Envlsaae 



EMISSION SAMPLING 
CALCULATIONS 



1) Volume o f  d r y  gas sampled through meter box a t  standard cond i t ions ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 

(EPA Equation 5-1) 
Where: 

'm(std) 
= Volume o f  gas sample mea ured a t m e t e r  box ( co r rec ted  t o  3 

standard c o n d i t i o n s ) ,  f t  . 
V = Volume o f  gas s  mple measured a t  meter box (meter 

m 3 
cond i t i ons ) ,  ft . 

0 

Ts td  
= Standard absolute temperature, 528 Rankine. 

T  
0 

= Average d ry  gas meter temperature, R. 
m 

'bar 
= Barometr ic Pressure, i n .  Hg. 

"H = Average pressure d i f f e r e n t i a l  across o r i f i c e ,  i n .  H 0. 2 
13.6 = S p e c i f i c  g r a v i t y  o f  mercury (Hg). 

'std 
- Absolute pressure a t  standard cond i t ions ,  29.92 i n .  Hg. 

Example: Run 1 - - - - - - - - 

= 
'bar 

0 
532.1 R 

1.55 i n .  H20 

28.78 i n .  Hg 

[ Envisage 
Environmental 

L-..-L Incorporated 
-0 80' 152 R c n l c d  O n 0  44lM 
Dnma 2161 r 2 m W  



I 

(EPA Equation 5-2) 

2) Volume o f  water vapor c o l l e c t e d  a t  standard cond i t ions ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
3 

'w(std) 
= Volume o f  water vapor i n  gas sample (standard cond i t i ons )  ft . 

vl c 
= Volume of water c o l l e c t e d  i n  impingers & s i l i c a  ge l ,  m l .  

P = Dens i ty  o f  water, 0.0022 lb /ml .  
W 

M = Molecular  weight o f  water, 18 lb / lb-mole.  
W 

R 
3 0 

= Idea l  gas constant,  21.85 i n .  H g - f t  / R-lb-mole. 
0 

T s t d  
= Standard absolute temperature, 528 Rankine. 

Ps td  
= Absolute pressure a t  standard cond i t ions ,  29.92 i n .  Hg. 

Where: 

Example: Run 1 - - - - - - - - 

I Envlsaae 



I 
3) Moisture content  o f  gas stream, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
1 

B = Water vapor i n  gas stream, p r o p o r t i o n  by volume 
WS 

B = . . . . . . . . . . . . . . . . . . . . . . .  'w(std) 
ws 'm(std) t 'w(std) 

(EPA Equation 5-3) 

I 

.l 

'w(std) 
= Volume o f  water vapor i n  gas sample (standard cond i t i ons )  ft . 

Where: 

= Volume o f  gas sample mea ured a t  meter box (cor rec ted  t o  3 vm(std) standard cond i t ions)  , ft . 

1 Example: - Run - - - - - 1 - - 

I 
[I Envlsage 

nvlronmental 

PO. Box 152 Riclisld. Ohb 41288 

I 
Phone (216) 52- 



4) Dry Molecular  Weight o f  gas i n  gas stream, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Where: 

0.440 (%CO ) + 0.320 (%02) + 0.280 (%N2 t %CO) 
2 

(EPA Equat ion 3-2) 

Molecular  weight  o f  gas, d r y  basis,  l b / l  b-mole. 

Molecular  weight  o f  C02 d i v i d e d  by 100. 

Molecular  weight o f  O2 d i v i d e d  by 100. 

Molecular  weight  o f  N2 o r  CO (same f o r  both compounds) 
d i v i d e d  by 100. 

Percent by volume o f  C02 i n  gas stream ( d r y  b a s i s ) .  

Percent by volume o f  O2 i n  gas stream ( d r y  bas i s ) .  

Percent by volume o f  CO i n  gas stream ( d r y  bas i s ) .  

Percent by volume o f  N2 i n  gas stream (d ry  bas i s ) .  

Example: Run 1 - - - - - - - - 

= 30.00 1  b / l  b-mol e  - - - - - - - 



5) Molecular  Weight o f  gas i n  gas stream, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(EPA Equation 2-5) 

Where: 

M = Molecular  weight  o f  gas, wet bas is ,  lb/lb-mole: 
s 

Md 
= Molecular  weight  o f  gas, d r y  basis ,  lb / lb -mo le .  

B = Water vapor i n  gas stream, p r o p o r t i o n  by volume. 
WS 

M = Molecular  weight o f  water, 18 lb / lb-mole.  
W 

30.00 1 b / l  b-mole 

0.0620 

29.26 1 b / l  b-mol e - - - - - - - 

Example: Run 1 - - - - - - - - 

Md 
= 

B = 
WS 

[ Envlsage , Environmental 
Incorporated 
~~n~:;s2cOl;ld. Obio.4286 



6) Average Gas Stream Ve loc i t y ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I Where: 

I v 
C 

= Average gas stream v e l o c i t y ,  f t / s e c .  

(EPA Equat ion 2-9) 

- 
K = P i t o t  tube constant,  85.49 - - - -  
P sec - 

C = P i  t o t  tube c o e f f i c i e n t ,  dimensionless. 
P 

A P = Average o f  t h  square r o o t s  o f  t he  v e l o c i t y  head 
av9 readings, ( \ ) ( in.H20 ) .  7 

0 T 
S 

= Average absolute gas stream temperature, R. 

P = Absolute gas stream pressure, ( P  t P /13.6) in.Hg. 
s  ba r  g 

'bar 
= Barometr ic  Pressure, i n .  Hg. 

P = Pressure d i f f e r e n t i a l  f rom gas stream t o  atmosphere, 
9 ( s t a t i c  pressure) in.H 0. 

2  
M = Molecular  weight o f  gas, wet basis ,  1  b/lb-mole. 

S 

Example: Run 1 - - - - - - - - 

P 
s = P + P /13.6 = 28.78 + 

b a r  g 
-0.02 /13.6 = 28.78 in.Hg 

M = 
S 

29.26 1 b / l  b-mole 

[I Envisage 
Environmental 
incorporated 
~~~0X~~f5X~;ld 010 44288 



7 )  Volumetr ic  Flow Rate a t  Gas Stream Condi t ions,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Where: 

Q = Volumetr ic  f l o w  r a t e  a t  gas stream cond i t i ons ,  A.C.F.M. 

2 
A  = Cross sec t i ona l  area o f  s tack  o r  duct ,  ft . 

V = Average gas stream v e l o c i t y ,  f t / sec .  
S 

60 = Conversion f a c t o r  f rom seconds t o  minutes. 

Example: Run 1  - - - - - - - - 

- - 10,494 ACFM - - - - - - - - - -  

I Envlsaae 

Incorporated 
PC&m:,"',,Z; 0 0" 0 '42" 



8 )  Volumetric Flow Rate a t  Standard Condit ions,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Where: 
(EPA Equation 2-10) 

Qsd 
= Dry volumetric gas  flow r a t e  cor rec ted  t o  s tandard 

condi t ions ,  S.C.F.M. 

60 = Conversion f a c t o r  from seconds t o  minutes. 

B = Water vapor i n  gas s t ream, proport ion by volume. ws 
V = Average gas stream v e l o c i t y ,  f t / s e c .  

S 

A 
2 

= Cross sec t ional  a rea  of s t a c k  o r  duct ,  f t  . 
0 

Ts td  
= Standard absolu te  temperature,  528 Rankine. 

T 
0 

= Average absolu te  gas stream temperature, R .  
S 

P = Absolute gas stream p r e s s u r e , ( P  + P /13.6) in.Hg 
s bar g 

'bar 
= Barometric Pressure ,  i n .  Hg. 

P = Pressure d i f f e r e n t i a l  from gas stream t o  atmosphere, 
9 ( s t a t i c  pressure)  in.H 0. 

2 

'std 
= Absolute pressure  a t  s tandard  condi t ions ,  29.92 in .  Hg. 

Example: Run 1 - - - - - - - -  

T = 
0 

S 
721.5 R 

P = P + P  / 1 3 . 6 = 2 8 . 7 8  + -0.02 /13.6 = 28.78 in.Hg s bar  g 

- - 6,929 SCFM - - - - - - - - 

T I  Envisage 
Environmental 1 Incorporated ,>x,. 2, 

F''nz:2f52EhNd Ohla 44266 



9) Gas Stream P a r t i c u l a t e  Concentrat ion,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(EPA Equation 5-6) 

Where: 

C = Concentrat ion o f  p a r t i c u l a t e  ma t te r  i n  gas stream, d r y  
S bas i s - co r rec ted  t o  standard cond i t i ons ,  g r /dsc f .  

M = T o t a l  amount o f  p a r t i c u l a t e  m a t t e r  c o l l e c t e d  i n  probe wash 
n  and on f i l t e r ,  g. 

'm(std) 
= Volume o f  gas sample mea ured  a t  meter box (cor rec ted  t o  3 

standard cond i t i ons ) ,  ft . 

Example: Run 1 - - - - - - - - 

PO. BDi 152 RIChlleld. Onlo 44284 I Ph.". ,,,,, ,- 



1 pound - - - - - - - - - - - - - -  - 1  I:" minutes 
Qsd 

- - - - - - - - - - - - -  I :  1000 grains - s 1 hour I 1 

I 

Where: 

10) Particulate Emission Rate, . . . . . . . . . . . . . . . . . . . . . . . . .  

E = Particulate Emission Rate, lb/hr. 

'sd 
= Dry volumetric gas flow rate corrected to standard 

conditions, S.C.F.M. 

C = Concentration of particulate matter in gas stream, dry 
s basis-corrected to standard conditions, gr/dscf. 

Example: Run 1 - - - - - - - 

- 
Qsd 

- 6,929 ft3 

Envlsage 
I ,a .. , Environmental 

incorporated 
;n30:q;;;252z20 3°C rr2do 



I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -=l-  
6 0 A  V P t 

n s s 
Where: (EPA Equation 5-7 

11) Percent o f  I s o k i n e t i c  Sampling, 

I = Percent o f  I s o k i n e t i c  sampling, %. 

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

T 
0 

= Average absolute gas stream temperature, R. 
S 

3 
K3 

= Constant, 0.002669 in .Hg- f t  / m l - O R .  

vl c 
= Volume o f  water c o l l e c t e d  i n  impingers & s i l i c a  ge l ,  m l .  

7 

- - - - - - -  - - 

V = Gas sample volume measured a t  meter box (meter cond i t i ons ) ,  ftJ. 
m 

T 
0 

= Average d r y  gas meter temperature, R. 
m 

'bar 
= Barometr ic Pressure, i n .  Hg. 

"H = Average pressure d i f f e r e n t i a l  across o r i f i c e ,  i n .  H 0. 
2 

47 

t = To ta l  sampling t ime, minutes. 

V = Average gas stream v e l o c i t y ,  f t / sec .  
s 

100 T 
I - - s 

P = Absolute gas stream pressure, in.Hg. 
s 

D = Nominal diameter o f  probe nozzle t i p ,  inches. 
n 

A 
2 

= Cross sec t iona l  area o f  nozzle, ft . 
n 

- - 
"H + - - - - - -  

'bar 13.6 - - 
t 

K3 V l c  

I 
I 
1 

- v  - 
m - - - -  

T 
m - - 

Example: Run 1 - - - - - - - - 
T = 721.5 OR "H = 1.55 in.H 0 

S 2 
- - 60.6 m l  t - - 60.0 min. 

vl c 
V = 45.06 ft 

3 v - - 
m s 

8.91 f t / sec  

T 532.1 R - - 0 
P - 28.78 in.Hg - 

m 0 s 

I 
I 

I 

A = 0.0020294 ftL P - - 28.78 in.Hg 
n bar  

Envlsage 
Environmental 

( Incorporated 
Em3X:z52x Oh1044286 

721.5 ( L O O  ) I = 

I 

- 

0.002669 ( 60.6 ) t I:--t!iPi--l 1 -  1.55 - 
28.78 t - - - - -  

- - 13.6 - 
60(0 .0020294)  ( 8.91 ) ( 28.78 ) ( 60.0 ) 

I  - 
- - - - - - - - - - - - - - - - -= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -= - -  



9 )  Gas Stream NOx Concentrat ion, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - - - - - 1 Pound - - - - - - - - - - - -  
C - - 
nox 

lo6 
- - - - - - - -= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Where: 

C = Concentration o f  Ni t rogen Oxides (as NOZ) i n  gas 
nox stream, dry  basis a t  standard cond i t ions ,  l b /dsc f .  

ppm = Average concentrat ion o f  NOx as measured a t  detec tor  

MW = Molecular Weight o f  Compound used f o r  comparison 
and/or instrument c a l i b r a r i o n ,  g/g-mole. 

M. V .  = Volume occupied by one mole o f  gas a t  s t a n d a ~ d  cond i t ions  
o f  68' Fahrenheit and 29.92" Hg, 0.849531 f t  /mole. 

Example: Run 1 - - - - - - - - 

PPM = 51.8 ppm 

46.010 1 Pound 
51'8 1 0.849531- 

- - - - - - - - - - - -  
C = 453.59 grams - 
nox 

lo6 

- I - - - - - - - - - - - - - - -= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I Envlsaae 



10) NOx Emission Rate, . . . . . . . . . . . . . . . . . . . .  

E - - C 1: - - - - - - - - - - - - -  601 m;;;Fs - 
nox Qsd nox - 

Where: 

E = NOx Emission Rate, lb/hr. 

Qsd 
= Dry volumetric gas flow rate corrected to standard 

conditions, 5.C.F.M. 

C = Concentration of NOx in gas stream, dry basis, 
nox 

corrected to standard conditions, lb/dscf. 

Example: Run 1 - - - - - - - - 

- 
Qsd 

- 8,245 ft3 

C = 
nox 

6.185 x lb/dscf 



CHART RECORDINGS 
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STACK TEST 
OBSERVATION REPORT 

METROPOLITAN INDUSTRIES 
15 76 0 5  1149 PO06 

NOVEMBER 17 & 18, 1993 

t 
On the above date, I arrived at Metropolitan Industries, located at 1201 Millerton Rd. SE on the outskirts 
of Canton, to observe a stack test on a new 150' stainless steel stack for P006. This source is the #3 
tunnel kiln for the tile "firing". At that time, the #3 tunnel kiln was the only kiln connected to the stack. 
The #I & #2 kilns are scheduled to be connected to the stack some time in December of 1993. The 
ductwork is run to the current #1 & #2 kiln emission stacks, but the final connections have not been 
made. These ductwork extensions were sealed off from the outside air (at this time since not connected) 
by valves installed for such a purpose as to isolate each kiln exhaust, if necessary. These valves were 
in the closed position during all testing. The testing was to be done by Envisage Environmental Inc. The 
weather on November 17, was cold and rainy. In fact, tornado warnings were issued for Stark County. 
Because of the conditions, it was determined to postpone the particulate and Hf portion of the test, and 
to run only that for SO,, NO, and CO. The rest of the parameters would be done on the 18'. My 
contacts were Mr. Philip McGuinness of Metropolitan, and Eric Hevener &James Gray of Envisage on 
the 17', and Greg Sinkovich of Envisage on the 18'. My job was to observe the test runs and to conduct 
VE observations utilizing Method 9. 

The information obtained from Philip McG. concerned the P006 source. The maximum temperature in 
the peak compartment was running at 1150°C. The feed rate was set at 90% capacity (36 cars per day). 
That is 40 minutes per car. Each car contained 1.848 Tons of tile products. At 90% capacity, that is 
66.528 TID. 100% would be 73.92 TID These-tiles were of the same consistency for the entire test - 
40% clay and 60% shale. This particular mixture is called a "250" mix. Tile samples were collected 
by Philip McG. to correspond to the SO, testing. Such tiles were collected ahead of time to correspond 
to the cars. Once it was calculated which cars were in what position at a particular time during the 
testing, those tile samples were pulled for composite testing. (At the current time, all composite sample 
tests are run by Stark Ceramics, with intermittent sample checks done by NSL for cross checking. I 
received a year to date printout of all the composite sampling that h a .  been done, and the results of the 
tests. See the attached printout.) Philip McG. also informed me that Envisage was asked by 
Metropolitan to include two more parameters in their testing, just to document that Metropolitan does not 
have a problem with them. Those two parameters are VOC and Pb. The VOC was to be run with the 
other gases, and the Pb would be tested for by a separate sampling train at the time of the Particulate and 
Hf testing. While talking with Philip McG., be informed me (when he saw the PO06 copy of PTI 
conditions and STC's 1 had with me) that there was a typo and mistake made, and of which Dan Scbiltz, 
of our oftice, had already submitted a modification to OEPA for. On page 4 of Application No. 15-883, 
14.25 lbs SO,/yr should read *52.77 lbs S02/hr or 19.26 lbs S0,lhr. The * was to denote combined 
emissions from P004, PO05 and P006. 

My observations on the 17h consisted of watching only one run on the gas sampling end of the test. 
VOC, NO,, SO, and CO were all checked by utilizing CEM's (continuous emission monitors). The SO, 
and CO used strip charts for recording results. The VOC and NO, recordings were done by hand, every 
minute. I observed the equipment being calibrated using EPA Protocol 1 gases. Each run was conducted 
for one hour, with the standardized gases being run after each run to verify the results. Since I only 
observed the first run, I can only account for what I saw during that time period. Everything appeared 
scientifically correct, to my knowledge, with the exception of what I observed concerning the S 4  CEM 
operation. It appeared that this unit was sensitive to pressure flow of gas through the unit. This is 
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understandable, and it appeared that all precautions were taken as to control the amount of gas flowing 
through the unit. All gas samples were feed pumped into a glass manifold which had an excess flow port 
at the end. A line was run from this manifold to the SO, CEM and another pump was installed after the 
CEM in order to pull the sample through the machine at a steady rate. This setup appeared fine. 
However, what did not make sense was that the CEM indicated that the standard SO, sample readings 
could be altered by changing the Protocol 1 gas tank regulator setting.(?) As the pressure increased, the 
concentration increased. After working with the unit to initially calibrate it, the sampling was done and 
then the standards run through the unit again. However, the regulator was moved in the process of 
checking the standards instead of leaving it set as it was during the calibration process. In my own 
personal opinion, this should invalidate the test for SO,. The following information is what I recorded 
concerning the standard checks and a quick, visual average of the readings (in ppm) during the stack 
testing: 
POLLUTANT AVER. TEST RDG. STD. J STD. J - STD. 
CO = 4 702 704 200 192 97.1 83 
so, = 22 827 815 447.7 ? 
NOx - 60 88.1 89 49.48 48.5 
VOC - 10 800 750 56 = 50 
Results will have to be looked at in order to make a final determination. 

My observations on the 18th consisted of doing VE readings on the emissions from the 150' stack while 
the PO06 source was operating at 90% capacity. All dampers were observed being checked to assure they 
were closed. This test period was to determine particulate, Hf and Pb emission levels, if any. During 
this testing period, Envisage appeared to have some problems with getting a correct stack temperature 
and flow rate. Originally, their instruments showed no flow velocity and a stack temperature of about 
150°F. Metropolitan checked their stack exhaust temperature at the source and indicated that they were 
emitting exhaust about 300°F. Without Metropolitan making any adjustments, Envisage kept working 
and eventually established a stack temperature of about 256°F and a a p  (velocity indicator) of .02" 
(H,O). This made sense because the source (P006) is a long way from the stack (about 264'). Before 
starting, the temperature and velocity were lost again, but Greg Sinkovicb was able to re-establish 
readings. The first two runs were done during periods in which the background for the VE's was a 
grayish sky. By the third run, the sky had cleared to a blue background. It is assumed that the readings 
during the third run are more representative of the emissions from the source. Especially since a 
continuous flow of emissions could be detected while standing directly below the stack before and 
between the first two runs. Leak check observations could not be made by myself because all equipment 
was on the stack platform, about 75' above the ground, and in which a safety harness was essential in 
order to climb the stack ladder. Other than the noted problems, everything else appeared to be 0.k. 

[&#A ick L. Miller 

Staff Field Inspector 



Eiv(iSSiON DATA FQk COMPLIANCE TEST i i/i 7/92 & i i/iWBB TK#B 

PRODUCTION CLAY/SHALE SAMPLES FOR SULFUR DETERMINATION 

CAR #'s FROM END OF ZONE 6 TO START OF ZONE 2 

TEST 1 48.194.183.5.152.30.105.73.173.91.41.9.20.82.21. 
TEST 2 5.152.30.105.73.173.91.41.9.20.82.21.81.83.4.130. 
TEST 3 152.~.105.73.173.91,41.9.20.82.21.81.83.4.130.107. 

SAMPLES TO NSL SAMPLES TO STARK 
% SULFUR % SULFUR 

TEST 1 0.059 TEST 1 A 0.076 
B 0.072 

TEST 2 0.055 TEST 2 A 0.068 
B 0.07 

TEST 3 0.04 TEST 3 A 0.06 
B 0.076 

AVERAGE 
% SULFUR 



DAILY CLAYISHALE SAMPLES OF 1Ogms TOTAL COLLECTED TO 
REPRESENT THE DAYS PRODUCTION COLOR. ACCUMULATED 
FOR A 7 DAY PERIOD. TO GIVE A COMPOSITE SAMPLE FOR 
TESTING AT STARK CERAMICS FOR CARBON AND SULFUR CONTENT 

s 3.10.93. !MONTHLY AVERAGE SULFUR % NOT TO EXCEED 0.11%5 timid 

E.G. 310 PRODUCTiON COLOR (70% SHALE. 30% CLAY 1 REPRESENTED 

. .. - ~ ~ - ~ - ~  
SAtvlPLE :PRGDUC~O< :-SULFUR ,ETAL/AVER:~/ cheduli Wel ':Vet~tn{ TOTAL ; 
DATES !COLORS ! % I %  % /SULFU$ c . p d  ions /cad~i~n /day  4 plnlday : 
I 71.~11 i 11 n m y  r;su 071 0776 c a s ~  35 2 2 77 64.66 

1 To date Average/ 0.1293  MILO OW 0.1317 
ALL FIGS MIHIGK 0.1 357 

av of avs 
* SAMPLES SENT TO NSL FOR CROSS CHECKS 



DAILY CLAYISHALE SAMPLES OF 10grns TOTAL COLLECTED TO 
REPRESENT THE DAYS PRODUCTION COLOR. ACCUMULATED 
FOR A 7 DAY PERIOD. TO GIVE A COMPOSITE SAMPLE FOR 
TESTING AT STARK CERAMICS FOR CARBON AND SULFUR CONTENT 

E.G. 310 PRODUCTiON COLOR (70% SHALE. 30% CLAY ) REPRESENTED 
BY 7gms SHALE AND Sgms CLAY 

, 70 dato Average1 0.1287 IMILOW 0.128 
ALL FIGS MIHIGH 0.1311 

av of avs 

SAMPLES SENT TO NSL FOR CROSS CHECKS 
SCHEDULE OF 40 c.p.d thru'put 73.92 ton:/day 2.2 Ions average Icar'O.ii4(-1676 !or moicturc conlcn!) 

0.1287% S IS EQUAL TO 69.4486 TONS SO2tKILNWEAR 

0.1311% S IS EQUAL TO 70.7437 TONS SOZlKILN/YEAR 



P a r t i c u l a t e  S a m p l i n g  - O b s e r v a t i o n  C h e c k l i s t  

Date: 7 d // 

Gbserver  ( 4 . 1  : ' %?ik A .  L<,"//e> - C ' K - ~ L  ,/Ah 
_I 

-- ~ 

F a c i l i t y :  -//+-A+ L-,, ,A+, AX- /s 76- o r  / / 4 J  
Source:  7 0 0 6 '  2 . 3  L A ,  ( , % O A < ~ K ~ , ]  
T e s t  F i r m :  - .  

f i r  v,jli r c c t n ~ i  /-me-. A& >7c .. 

Samplin M e t h o d ( s ) :  
K'M 5 C z  5A 53 El: 5D Cl; 5E CI: 5F C3: 8 3 1 :  1 I 17 Cl: 

o t h e r ,  p l e a s e  d e s c r i b e . )  /-J 6 C- 7.C' /o  v / 3 A  

A r e  t h e r e  a n y  , o d i f  i c a t i o n s  t o  t h e  s p e c i f i e d  r e f  ~ r e n c e  m e t h o d  ( s )?  
Y e s  L 3 ;  N o  & I f  y e n ,  p l e a s e  d e s c r i b e  r n o d i f i c a t i e n . )  

D o  t h e  i n l e t  ! i f  a p p l i c a b l e )  a n d  o u t l e t  s a m p l i n g  l o c a t i o n s  m e e t  

the rz i r e m e n t s  c-pecif  i e d  i n H M  l? 
Y e s  !.lo C l  ( I f  no ,  how w a s  ( w e r e )  t h e  l o c a t i o n ( s )  m o d i f i e d  t o  
a l l o w  s a m p l i n g ? )  

I f  i n l e t i o u t l e t  s a m p l i n g  is  b e i n g  p e r f o r m e d ,  a r e  t h e  s a m p l e s  
b e i n g  t a k e n  si m u l t a n e o u n l  y?,& 
Y e s  CI: No C 3  ( I f  n o ,  b e  s u r e  t h a t  t h e  s o u r c e  o p e r a t i n g  
p a r a m e t e r s  a re  t h e  same when t h e y  s w i t c t i  i r o m  o n e  t o  t h e  o t h e r . )  

, . 
. , . . , . . 

I f  c v c l o n i c  f l o w  i s  p r e s e n t  a n d  o t h e r s a m p l ' i h g ' l o c a t i 6 n s  d o  n o t '  
e x i c - t ,  how w i  11 t h e  c-arnples b e  w i t h d i i w n ?  
D i r e c t i o n a l  p r o b e  t e c h n i q u e  CI: A l i g n m e n t  t e c h n i q u e  C I: o t h e r  C I 
( I f  o t h e r ,  p l e a s e  i e s c r i b e .  ) 

. . 
I s  t h e  s a m p l i n g  t r s i n  s e t  up p r o p e r l y ,  i n  a c c o r d a n c e  w i t h  t h e  
r e f e r e  ce method  o r  a s  a g r e e d  upon i n  t h e  p r e - t e s t  m e e t i n g ?  
Y e s  C. d N o  C 3  ( I f  no ,  c o r r e c t  p r o b l e m s  a n d  c o n t i n u e ,  i f  
p o s s i b l e .  ) , . 

Check t o  e n s u r e  t h a t  t h e  s a m p l i n g  e q u i p m e n t  h a s  b e e n  r e c e n t l y  
c a l i b r a t e d  (1. e. bo::, thermometers/thermocoun1~~,. p i t o t  
t u b e s ,  e t c . )  OK 

Type o f  f i l t e r :  
1s t h d f i  1 t e r  a s s e m b l y  p o s i t i o n e d  p r o p e r 1  y? 
Y e s  C : No ( I f  no ,  a d j u s t  a n d  c o n t i n u e ,  i f  p o s s i b l e .  P l e a s e  
n o t e  t h a t  t h e  f i l t e r  may b e  c h a n g e d  d u r i n g  t h e  t e s t  r u n ;  h o w e v e r ,  
i t  i s  recommended t h a t  t h e  e n t i r e  f i l t e r  a s s e m b l y  b e  c h a n g e d . )  



/uoy - 0 J=t l H ./C/P - / d l  
' L/oc ? 7-4- , - - J u  

change  a s a m p l i n g  t r a i n  c o m p o n e n t ,  b e  c u r e  t h e  s a m p l i n g  t r a i n  is 
l e a k - c h e c k e d  a g a i n .  ) 

P e r i o d i c a l l y  r e c o r d  r e a d i n g s  f r o m  t h e  t e s t  f i r m ' s  r aw d a t a  
s h e e t ( s )  t i m e . ,  d e l t a  H, d e l t a  P ,  i n i t i a l  g a s  v o l u m e ,  f i l t e r  
numbers ,  f i l t e r  box t e m p e r a t u r e s ,  e tc .  ) . Qr p h o t o c o p i e s  o f  t h e  
r a w  d a t a  s h e e t s  may b e  r e q u e s t e d  f r o m  t h e  test f  i r m .  ( A t t a c h  t h e  
r e a d i n g s  a n d / o r  p h o t o c o p i e s  t o  t h i s  c h e c k l i s t . )  

Check t o  e n s u r e  t h a t  t h e  s a m p l e  t r a i n  r e c o v e r y  p r o c e d u r e s  a r e  
c o n d u c t e d  p r o p e r l y  ( i .  e . ,  f i l t e r  h a n d l i n g ,  p r o b e  wash,  l i q u i d  
t r a n s f e r s ,  a p p r o p r i a t e  s a m p l e  r e c o v e r y  z o l u t i o n  (s) , r e c o v e r y  o f  
n o z z e l  c a t c h ,  etc. ) . 
b l i  11 t h e r e  b e  a d d i t i o n a l  sampl  i n g  a n d / o r  a n a l y s e s  p e r f  ormed 
( i  .e., p a r t i c l e  s i z e  d i s t r i b u t i o n s ,  b a c k - h a l f  a n a l y s i s ,  H C 1  
a n a l y s  s ,  m e t a l s  a n a l y s i s ,  e tc .  ) ?  Hg 
Y e s  Cd NO C 1  ( i f  y e s ,  p l e a s e  d e s c r i b e . )  < / k d r * r - . f  / L C ) ~ &  hL5) . AJLJ, (/o) Cfi  

O p t i o n a l  c h e c l : s / v e r i f  i c a t i o n a :  

The test f i r m  may b e  a s k e d  t o  d o  a t e n  ( 1 0 )  m i n u t e  r u n  o n  t h e i r  
d r y  g a s  meter f o r  c a l i b r a t i o n  v e r i f i c a t i o n .  O p e r a t e  t h e  meter a t  
t h e  d e l t a  H s e t t i n g  o b t a i n e d  f r o m  t h e  tes t  f i r m ' s  c a l i b r a t i o n  
s h e e t .  Record  t h e  v o l u m e  c o l l e c t e d ,  t h e  d r y  g a s  meter 
t e m p e r a t u r e  a n d  t h e  b a r o m e t r i c  p r e s s u r e .  C a l c u l a t e  a d r y  g a s  
m e t e r  c a l i b r a t i o n  c h e c k  v a l u e ,  Yc, a s  i o l l o w s :  

'Ic = CO.0319 i T m l 1 / 3  
'i m P b a r  

Where: 

Y c  = d r y  g a s  m e t e r  c a l i b r a t i c n  c h e c k  v a l u e  ( d i m e n s i o n l e s s )  
10 = t e n  m i n u t e  v e r i f i c a t i o n  r u n  

Compare t h e  Y c  v a l u e  w i t h  t h e  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  Y 
t o  d e t e r m i n e  t h a t :  0.97 Y .: Y c  .: 1.03 Y. I f  t h e  Y c  v i i l u e  is n o t  
w i t h i n  t h i s  r a n g e  t h e  m e t e r  s h o u l d  b e  r e c a l i b r a t e d  a n d  i f  
c o m p l e t e d  t h e  r u n  a n d / o r  test s h o u l d  b e  v o i d e d .  

The  test i i r m  may b e  r e q u i r e d  t o  p e r f o r m  a t  l e a s t  o n e  a c t u a l  
m o i s t u r e  d e t e r m i n a t i o n .  ( T h i s  checl :  s h o u i d  b e  p e r f o r m e d  a f t e r  
t h e  First r u n . )  

Measure  or h a v e  t h e  test  f i r m  r e m e a s u r e  t h e  n o z z l e  d i a m e t e r  t o  
v e r i f y  i t ' s  c a l i b r a t i o n .  ( T h i s  s h o u l d  b e  p e r f o r m e d  f o r  e a c h  
n o z z l e  u t i l i z e d . )  



C o n t r o l  E q u i p m e n t  - C o m p l i a n c e  D e m o n s t r a t i o n  C h e c k 1  ist 

E l e c t r o s t a t i c  P r e c i o i t a t o r s  (ESP): 

- 
I ype  ( i .  e . ,  h o t - s i d e ,  c o l d - r i d e ,  e t c . )  : 

Numb~r  o f  c h a m b e r s  ( s e c t i o n s )  : 
Number o f  f i e l d s i c h a m b e r :  
Number a n d  i d e n t i f i c a t i o n  o f  t h e  f i e l d s  o u t  of s e r v i c e  d u r i n s  t h e  - 
t e s t  p e r i o d :  

I n d i c a t e  t h e  s e c o n d a r y  v o l t a g e  a n d  c u r r e n t  f c r  e a c h  o p e r a t i n g  
f i e l d :  

I n d i c a t e  t h e  s p a r k  r a t e  f r o m  e a c h  o p e r a t i n g  f i e l d :  

I n d i c a t e  t h e  E S P ' s  r a p p i n g  s e q u e n c e :  

-- 

I n d i c a t e  t h e  t e m p e r a t u r e  n e c e s s a r y  t o  b r i n g  t h e  ESP o n  l i n e :  

A d d i t i o n a l  i n f o r m a t i o n  or comments :  

F a b r i c  F i l t ~ r  ( b a q h o u s e )  : 

Type of f i l t r a t i o n  ( p u l s e  j ~ t ,  r e v e r s e  . a i r ,  s h a k e r s ,  e tc .  ) :  

Number o f  c o m p a r t m e n t s :  
Number o f  b a g s / c o m p a r t m e n t :  
I n d i c a t e  p r e s s u r e  d r o p :  
I n d i c a t e  o p e r a t i n g  t e m p e r a t u y e :  
I n d i c a t e  t h e  f l o w  r a t e  t o  t h e '  s y s t e m :  
I n d i c a t e  t h e  b a g  c l e a n i n g  s e q u e n c e :  
A d d i t i o n a l  i n f o r m a t i o n  or comments :  
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Permit Allowable 
EPA Source Applicable Mass Emissions and/ 

Source Identification/ BAT Federal and or Control & Usage 
Number Description Determination OAC Rules Requirements 

PS06 Natural Gas Fired Limit of ' 3745-31-05 3 lbs PM/hr 
Tile Tunnel Kiln; Sulfur Content 3745-17-07 13.14 tons PM/yr 
Kiln #3 in Raw Mater- 3745-18-06 (r4.25 ibs SO,/yr 

ials; Limit Of (D) (I) *231.13 tons'S02 yr 
Amount of Raw 3745-17-11 5 lbs NOx/hr 
Materials Used 21.9 tons NO /yr 
In a Day; 2.2 lbs Fluo?ides/ 
Natural Gas hr: 9.64 tons 
Usage; 45 meter 
High Stack For 
Sources P004, 
PO05 and PO06 

* The combined SO2 emissions from P004, PO05 and 

SUMMARY 
TOTAL PERMIT TO INSTALL ALLOWABLE EMISSIONS 

Pollutant 

so, 
P M ~  

NOx Fluorides 

* *  Combined emissions from P004, PO05 and P006. 

PERFORMANCE TEST REOUIREMENTS 

The permittee shall conduct, or have conducted, performance 
testing on the air contaminant source(s) in accordance with 
procedures approved by the Agency. Two copies of the written 
report shall be submitted and signed by the person responsible 
for the test, describing the test procedures followed and. the 
results of such tests. The Director, or an Ohio EPA 
representative, shall be allowed to witness the tests, examine 
testing equipment, and require the acquisition or submission of 
data and information necessary to assure that the source 
operation and testing procedures provide a valid characterization 
of the emissions from the source and/or the performance of the 
control equipment. 



METROPOLITAN INDUSTRIES INC 
Application No. 15-883 
Page 7 of 8 
June 16, 1993 

ADDITIONAL SPECIAL TERMS AND CONDITIONS 

1. The sulfur content of the raw materials (clay and shale) 
used in kilns [#1 (P004), #2 (P005) and X3 (P006)l shall 
not exceed .157% on a monthly weighted average. This limit 
may be adjusted based on the stack test results after 
startup. A weekly analysis of sulfur content taken from 
daily clay and shale samples should be determined. 

At any one time, only two the three kilns can be using a 
100% clay mix with no shale. The third kiln must be using 
a mix with a shale content of at least 40%. 

No more than 79 tons of raw materials shall be used in each 
kiln in any one day. 

The facility shall maintain monthly records which: 

1. list the average sulfur content (percent) of daily clay 
and shale composite samples; 

2. list the clay and sulfur content of mixes used in each 
kiln each day; and 

3. list the daily tonnage of the clay and shale used in 
each kiln. 

These monthly records shall be retained in the facility 
files for at least two (2) years and shall be made 
available for inspection upon request of the Director or 
any authorized representative of the Director during normal 
business hours. 

This facility shall submit quarterly reports to the Canton 
City Health Department, Air Pollution Control Division, 420 
Market Ave North, Canton, Ohio 44702, which summarize: 

1. the monthly weighted average sulfur content of the raw 
materials (clay and shale) used; 

2. the daily clay and shale content of raw material used; 
and 

3. the daily tonnage of the raw materials (clay and shale) 
used in each of the three kilns. 

These quarterly reports shall be submitted by February 15, 
May 15, August 15 and November 15 of each year and shall 
cover the previous calendar quarter. 

2. The stack servicing kiln (P006) will be a minimum of 45 
meters high above the ground. 
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