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Envisage Environmental Incorporated 

Ceramics U. S. 
10233 Sandyville Road SE 
East Sparta, Ohio 44626 

Dear Mr. Geier: 

The following report is the result of the emission evaluation conducted August 
11, 1993 at the above facility. On this date a total of three, one hour test runs 
were conducted to determine the particulate, sulfur dioxide, nitrogen oxides, 
and hydrogen fluoride emissions of the #5 Fast Fire 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 the tests 
concerning source sampling. 

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

Respectfully submitted, 

Sr. Project Leader 
ENVISAGE ENVIRONMENTAL INC. 

PO. Box 152 Richlield. Ohio44286 

.. .,. 

Phone (216) 526-0990 Fax (21 6) 5268555 
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On August 11, 1993, Envisage Environmental Inc. conducted a particulate, 
sulfur dioxide, nitrogen oxide, and hydrogen fluorides emission evaluation at 
the US Ceramic Tile Company, East Sparta, Ohio. The testing was performed 
at the #5 Fast Fire Kiln exhaust stack. 

- ~ 

L.? 

The purpose of the evaluation was to determine the emission rates of the 
above compounds from the unit to determine compliance with OEPA 
regulations. The Envisage testing team consisted of Messrs. Greg Sinkovich, 
Todd Aderholt, David Donelson, Eric Hevener, and Patrick Saavedra. The 
Ohio Environmental Protection Agency was represented by Mr. Andy Pasko. 
Mr. William Geier, US Ceramic Tile Company, coordinated the testing. 

.. . 

Results are presented in this report for pounds per hour of emissions as well 
as various velocity, volumetric, and temperature measurements associated with 

3 
INTRODUCTION 

these tests. 
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The testing was conducted at the #5 Fast Fire Kiln Exhaust stack. The emission test 
consisted of three (3) test runs at each location of USEPA Methods 1 - 5, 6, 7E, 13A. 
Each of the three tests were performed over a sixty (60) minute period. 

The particulate and fluorides samples were taken from the gas stream isokinetically. 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. 

The sulfur dioxide sampling was conducted using an EPA Method 4 sampling train with 
the following solutions; impinger #1 contained 100ml. of 80% IPA, impingers 2 & 3 
contained 3% hydrogen peroxide. The gas stream was sample at a constant rate for sixty 
(60) minutes. Analysis was performed by the barium-thorin titration method. 

The nitrogen oxides sampling consisted of a nitrogen oxides chemiluminescent, model 
NA 510-2 monitor. Calibration of the monitor was conducted using EPA traceability 
protocol 1 gases. Calibration is conducted before and after each test run. 

Leak checks of the pitot tube lines and the sample train were all acceptable by EPA 
regulations. 

Flue gas analysis was conducted by drawing an integrated air bag sample and analyzing 
it for C02, 02, and CO 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. 

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. 

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 all of the reagents used in the evaluation. 

The example equations included in this report uses the figures # ~ ~ ~ ~ ~ ~ ~ e n t a l  
Incorporated 
P O  80, 152 ~~cn?**l ona 442W 
Pmns l2r6) 52- 
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US Ceramics 

East Sparta, Ohio 

#5 Fast  F i r e  K i l n  Exhaust 

P a r t i c u l a t e ,  N i t rogen  Oxides, S u l f u r  Diox ide,  and Hydrogen F l u o r i d e s  

Emission Eva lua t i on  

Conducted - August 11, 1993 

PARAMETER RUN B 1 RUN # 2 RUN # 3 

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

Pounds/hour 0.0706 0.0792 0.0582 0.0694 

Grains/dscf  2.22E-03 2.61E-03 1.85E-03 

Hydrogen F l u o r i d e s  Emissions 
HF 

Pounds/hour 0.1218 0.1035 0.0467 0.0907 
~3 /v 

Grains/dscf  3.83E-03 3.41E-03 1.48E-03 -- 
, DOE! , a 0  9 , 05; . 997 

S u l f u r  D iox ide  Emissions 
SO2 

Pounds/hour 0.0913 0.0887 0.1164 0.0989 

PPM 2.47 2.51 3.17 

N i t rogen  Oxides Emissions 
NOx 

Pounds/hour 0.3809 0.3795 0.3843 0.3815 

P PM 14.33 14.95 14.58 

System Flow Rates 

Feet/second 

ACFM 

DSCFM 

Mois tu re  Content 

Volume percent  

Sample Loca t i on  Temperature 

I Degrees Fahrenhei t  320 Envlsggg 
Environmental 
Incorporated ;;z21g5w Ohlo 442W 
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US Ceramics 

#5 Fast  F i r e  K i l n  Exhaust 

P a r t i c u l a t e ,  N i t rogen Oxides and Hydrogen F l u o r i d e s  Emission Eva lua t i on  

DATE: August 11, 1993 Symbol U n i t s  RUN # 1 RUN # 2 RUN # 3 

Time o f  Day 

Gas Vol ume-dry, s td .  Vmstd 

Condensate Vapor Vol. Vwstd 

Gas Stream Mois tu re  Bws 

Mol .Wt - f l ue  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 Volume-Actual ACFM 

Flue Gas Volume-Std. DSCFM 

P a r t i c u l a t e  Conc. C s 

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

- Hydrogen F luo r i des  

- NOX 

Emission Rate E 

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

- Hydrogen F luo r i des  

- NOX 

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

cu. ft. 37.47 

cu. ft. 2.38 

v o l  .dec 0.0596 

l b / l b  mo. 28.92 

l b / l b  mo. 28.27 

f t / s e c  20.51 

cu. ft. 6,040 

cu,  ft. 3,707 

Envisage 
Environmental 
incorporated 
~ ~ 0 , ~ ; ~ ; ~ ~  OniO 14286 
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US Ceramics 

#5 Fast  F i r e  K i l n  Exhaust 

P a r t i c u l a t e ,  N i t rogen  Oxides and Hydrogen F luo r ides  E m i  s s i  on Eva1 u a t i o n  

DATE: August 11, 1993 Symbol U n i t s  RUN # 1 RUN # 2 RUN 1 3 

12 Normal i ty  o f  Ba(C104)2 N meq/ml 0.0100 ' 0.0100 0.0100 

13 Volume o f  s o l u t i o n  Vsl n m l  250.0 190.0 250.0 

14 Volume a l i q u o t  t i t r a n t  Va m l  5.00 5.00 5.00 

15 Volume Ba(C104)2 Blank Vtb m l  0.0 0.0 0.0 

16 Volume 8a(C104)2 Sampl V t  m l  0.43 0.58 0.55 

17 Concentrat ion SO2 Cs02 1 b /sc f  4.10E-07 4.18E-07 5.28E-07 

18 Concentrat ion SO2 PPM P P ~ V  2.47 2.51 3.17 

19 Emission Rate SO2 Eso2 1 b/hr  0.0913 0.0887 0.1164 

Envlsage 
Envlronmental 
Incorporated 
LZ;;f5- h.4421 
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SAMPLE P O I N T  
LOCATION DIAGRAM 



ta ce F m 
P o i n t  # - - - - - - - Di;slae war? - - - - - - - - - - - - -  

1 29.0 inches 
2 28.0 inches 
3 26.5 inches 
4 24.7 inches 
5 22.5 inches 
6 19.3 inches 

t a  ce  F m 
p o i n t  - - - - - - # - 'I;s~ae war? - - - - - - - - - - - - -  

7 10.7 inches 
8 7.5 inches 
9 5.3 inches 
10 3.5 inches 
11 2.0 inches 
12 1.0 inches 

Envisage 
Environmental 
Incorporated 

onio r . 2 ~  



SAMPLING TRAIN 
DIAGRAM 



EPA METHOD 5 PARTICULATE 
SAMPLE TRAIN 

TEMPERATURE SENSOR 

J 



EPA CONSTANT EMISSION MONITOR 
SAMPLE TRAIN 

STACK WALL 

. . 
OAS AUALYLfR 



LABORATORY SECTION 
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US Ceramics 

#5 Fast F i r e  K i l n  Exhaust 

P a r t i c u l a t e ,  N i t rogen  Oxides and Hydrogen F luo r ides  Emission Eva lua t ion  

DATE: August 11, 1993 Symbol U n i t s  RUN # 1 RUN # 2 RUN # 3 

1 Sampling Time t minutes 60.0 60.0 60.0 

2 Barometr ic Pressure Pb i n .  Hg 28.85 28.85 28.85 

3 S t a t i c  Pressure Pg i n .  HZ0 -0.05 -0.05 -0.05 

Stack Pressure Ps i n .  Hg 28.85 28.85 28.85 

4 Gas Meter Volume Vm cu. ft. 41.21 39.51 40.81 

5 Stack Area A sq. ft. 4.91 4.91 4.91 

6 Nozzle Diameter Dn dec. i n .  0.375 0.375 0.375 

7 Meter Temperature degrees F 101.5 109.0 120.0 

Tm degrees R 561.5 569.0 580.0 

8 Stack Temperature degrees F 320.0 320.0 319.0 

Ts degrees R 780.0 780.0 779.0 

9 V e l o c i t y  Head A P i n .  H20 0.292 0.280 0.285 

10 O r i f i c e  Pressure *H i n .  H20 1.15 1.05 1.10 

11 Carbon d i o x i d e  C02 % 1 .O 1.0 1.1 

12 Oxygen 02 % 19.0 19.0 19.0 

13 Carbon monoxide CO % 0.0 0.0 0.0 

14 N i t rogen N2 % 80.0 80.0 79.9 

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  50.5 51.9 33.1 

Sample Weight: Mn 

17 - P a r t i c u l a t e  4 0.0054 0.0060 0.0043 

18 - Hydrogen F l u o r i d e s  mg 9.31 7.84 3.45 

19 - N i t rogen  Oxides PPm 14.33 14.95 14.58 



LABORATORY SUMMARY SHEET 

US Ceramics 

#5 Fast  F i r e  K i l n  Exhaust 

S u l f u r  D i o x i d e  Emission Eva lua t i on  

DATE: August 11, 1993 Symbol U n i t s  RUN # 1 RUN # 2 

1 Sampling Time t minutes 60.0 60.0 

2 Barometr ic  Pressure Pb i n .  Hg 28.85 28.85 

3 S t a t i c  Pressure p9 i n .  H20 -0.05 -0.05 

Stack Pressure Ps i n .  Hg 28.85 28.85 

4 Gas Meter Volume Vm cu. ft. 39.97 41.28 

5 Stack Area A  sq. ft. 4.91 4.91 

6 Meter Temperature degrees F  87.5 102.4 

Tm degrees R 547.5 562.4 

7 O r i f i c e  Pressure "H i n .  H20 1.21 1.21 

8 Carbon d i o x i d e  C02 % 1.0 1.0 

9 Oxygen 02 % 19.0 19.0 

10 Carbon monoxide CO % 0.0 0.0 

11 N i t rogen N2 % 80.0 80.0 

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

Water C o l l e c t e d  m l  14.4 13.1 

13 Gas Volume-dry,std. Vmstd cu. ft. 37.28 37.48 

14 Condensate Vapor Vol .  Vwstd cu. ft. 0.68 0.62 

15 Gas Stream Mo is tu re  Bws v o l  .dec 0.0179 0.0162 

16 Mol .Wt - f l ue  gas ( d r y )  Msd l b / l b  mo. 28.92 28.92 

17 Mol .Wt- f lue gas (wet) Ms l b / l b  mo. 28.73 28.75 

RUN # 3 

60.0 

28.85 

-0.05 

28.85 

40.96 

4.91 

108.6 

568.6 

1.21 

1.1 

19.0 

0.0 

79.9 

0.84 

17.3 

36.79 

0.81 

0.0217 

28.94 

28.70 



PLANT U.S. Ceramics  

DATE. Augus t  11, 1993 

I RUN NO. 1 

CASE NO. 48 

CONTAINER 
NUMBER 

WEIGHT OF PARTICULATE COLLECTED 

FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

936 0.6031 0.6015 0.0016 FILTER 

N/A N/A N/A N/A IMPINGERS 

Z 
51 100.3324 100.3286 0.0038 PROBE 

* 
C o r r e c t e d  f o r  Acetone B l a n k  

VOLUME OF L IQUID WATER COLLECTED 

IMPINGER S IL ICA GEL 
VOLUME WEIGHT 

(m l )  ( 9 )  

FINAL 245 236.7 

I N I T I A L  200 231.2 

NET L IQUID COLLECTED 4 5 5.5 

TOTAL NET VOLUME 50.5 

C o n v e r t  w e i g h t  o f  w a t e r  t o  volume b y  d i v i d i n g  
w e i g h t  i n c r e a s e  b y  d e n s i t y  o f  w a t e r :  

I n c r e a s e  g - - - - - - - - - - - -  
( 1  g/ml)  

= Volume Water,  ml Envlsage 
Envlronmental 
Incorporated 6 ;Rmz;;;52E h b  44288 



PLANT U.S. Ceramics 

DATE August 11, 1993 

RUN NO. 2 

CASE NO. 64 

* 
Corrected f o r  Acetone Blank 

CONTAINER 
NUMBER 

802 

N/A 

94 

* 
Convert weight  o f  water t o  volume by d i v i d i n g  
we igh t  inc rease by d e n s i t y  o f  water:  

WEIGHT OF PARTICULATE COLLECTED 

VOLUME OF LIQUID WATER COLLECTED 

Increase g - - - - - - - - - - - -  = 
( 1 g/ml) 

Volume Water, m l  
Envlsage 
Envlronmentel 
Incorporated m P I  P O X  152 RlcNllsld MID442S 
Rgn. 12161 52M1880 

FINAL WEIGHT 

0.5912 

N/A 

101.5882 

FINAL 

INITIAL 

NET LIQUID COLLECTED 

TOTAL NET VOLUME 

TARE WEIGHT 

0.5903 

N/A 

101.5831 

IMPINGER 
VOLUME 

(mi 1 
245 

200 

4 5 

51.9 

SILICA GEL 
WEIGHT 

(9) 

238.1 

231.2 

6.9 

WEIGHT GAIN 

0.0009 

N/A 

0.0051 

FILTER 

IMPINGERS 

i_ 

PROBE 



PLANT U.S. Ceramics 

DATE August 11, 1993 

RUN NO. 3 

CASE NO. 8 1 

* 
Cor rec ted  f o r  Acetone Blank 

CONTAINER 
NUMBER 

830 

N/A 

411 

- 
Conver t  we igh t  o f  water  t o  volume by d i v i d i n g  

WEIGHT OF PARTICULATE COLLECTED 

VOLUME OF LIQUID WATER COLLECTED 

we igh t  i nc rease  by d e n s i t y  o f  wa te r :  I 

FINAL WEIGHT 

0.5871 

N/A 

100.0740 

FINAL 

IN IT IAL  

NET LIQUID COLLECTED 

TOTAL NET VOLUME 

Inc rease  g - - - - - - - - - - - -  
( 1  

= Volume Water, m l  
Envisage 
Environmental 
Incorporated m PO. h x  732 RicMieU.ao442S6 
PMns 12161 32- 

TARE WEIGHT 

0.5865 

N/A 

100.0703 

IMPINGER 
VOLUME 

(ml )  

230 

200 

30 

33.1 

SILICA GEL 
WEIGHT 

(9 )  

234.3 

231.2 

3.1 

WEIGHT GAIN 

0.0006 

N/A 

0.0037 

FILTER 

IMPINGERS 

J. 

PROBE 





AblVTICAI MATERIALS LABORATORY I . . - a  .L 

7650 H U B  PARKWAY, CLEVELAND, O H I O  44125 
PHONE: (216) 447-1550 FAX: (216) 447-0716 IKVICES 

SINCE 1945 
Division of Rexham Industries Corp. r -- -- 

Envisage Environmental 
il j i;, 

Date: 26 August 1993 
6940 Mil ler Rd. I 2 - 7.::. Report#: 08243-4 
Brecksville, OH 44141 ! I  Lab#: 1 1436-1 1438 

-. 
I .- . . PO#: 

Attn: Frank Hezouc k y L_ 

> 
i Client Description: Liquid J/N 93-1745 

I 
Pam& Sinple ID sanpk ID Wk ID 
Units in mg/l 

Run #1 Run #2 Run #3 

..;L ANALYTICAL SERVICES CERTIFIES THE ABOVE ANALYSIS TO BE THE TRUE RESULTS ON THE D E S ~ T E D  SAMPLES.- ,+ 
1 

L. REPORTING OFFICER 
The information and data in this repon are rendered under the conditions outllned in ..Terms and Conditions'' appesrinp an the r e v e ~ ; e W ' t ' ' a '  



EMISSION SAMPLING 
EQUIPMENT SPECIFICATIONS 
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Equipment and Spccifications 
Tcst Refcrencc Mcthods 

Control Unit(mc1cr box) 

- Envisage Environmental Inc. 
XAndersen Samplcn - 
- Remanufactured RAC - DuPont Constant Row Pumps 

Sample Box 

X EEI - 
- Remanufactured RAC 
- EElSpccial Design 

lmpingcn - pcr sample train (cach set changed for  each tcst run) 

X EEl - 
X EEI - 

Probcs length 

- EEI 
X EEI - 
- EEI 
- EEI 
- EEI 
- EEI 
- EEI 
- EEI 
- EEI 

Temperaturn Sensors 

- Omega Enginccring 
- Therma Electric 

X Fluke 51 - 
- Fishcr Scientific 
- Fisher Scientific 

P x s u r e  Gaugcs 

X D y e r  Incline Manometer - - Dvyer Magnchelic 
- D y e r  Magnchelic 
- D y e r  'VTubc Manomctcr 
- D y c r  'U'Tubc Manometer 
- Dwycr Micmtector (micro-manomctcr) 
- Davis Ucctmmanomctcr 

Chemicals and Reagents 

- 
X Silica Gel - 
X S t o p m k  Grraw - 
- Acctonc 
- 5% Sodium Hydroddc 

2 foot 
3 foot 
5 f w t  
3 f w t  
7 foot 

10 foot 
12 foot 
IS foot 
24 fool 

Equipmcnt Dcsigation 

Control Unit X's MB 08 & 09 
Cnnlrol Unit#'s rMB 01 - 02 
Contml U n i t e s  MB03 - 07 
Contml U n i t e s  MBOl - 05 

3 Modified Smith Greenburg type 
1 Smith Grncnburg type 

lining l p c  

SS, PYREX. QUARTZ 
SS, PYREX QUARTZ 
SS, PYREX QUARTZ 
SS, PYREX QUARTZ 
SS, PYREX, QUARTZ 
SS. PYREX QUARTZ 
SS, PYREX, QUARTZ 
SS, PYREX, QUARTZ 
SS, PYREX, QUARTZ 

Equipmcnt Designation 

PY 01 - 05 
Mcrcury in Glass 
Bimetallic 

Oil, 0 - 10 in. water 
Magnctic/Mcchnical 0 - l in. water 
Magnctic/Mechnical 0 - 10 in. watcr 
Mercury. 36 inches 
Watcr. 72 inchcs 
Watcr. 0 - 10 inches of watcr 
Electric, .W1 - ,100 in. water 

Dcionbed/Distillcd 
Reagent Grade (<O.Wl% midual) 
6 - 16 Mesh 
Acetone insoluble &heat resistant 
Reagent Gradc 
Mixed 

LFs! c ~ , ~ ~  Envisage 
Environmental 
Incorporated 
PO. mi 152 AICIIML oni~ r r z e  
Phone 12>61 52- 



Equipment and Specifications 
Test kfcrence Methods 

Control Unit (mctcr box) 

-Envisage Environmental Inc. 
XAndcrscn Samplen - 
- Rcmanufacrurrd RAC 
-DuPont Constant Flow Pumps 

Samplc Box 

X EEl - 
- Rcmanufacturrd RAC - 
- EElSpecial Design 

lmpingcn -pe r  sample tmin (cach u t  changed for each tcst run) 

X EEl - 
X EEI - 

- EEI 
X EEl - 
- EEI 
- EEl 
- EEI 
- EEl 
- EEI 
- EEI 

- Omcga Engineering 
- Thcrmo Electric 

XFluke 51 - 
- Firhcr Scientific 
- Fisher Scientific 

X D y e r  Incline Manomctcr - 
- Daycr Magnchclic - D y e r  Magnehclic 
- D y e r  'U'Tube Manomctcr 
- D y c r  'U'Tubc Manometer 
- D y e r  Microtcctor (micr~manomcter) 
- Davis Elcctromanomctcr 

Chemicals and Rcagcnts 

X Watcr - 
XAcctonc - 
XSilica Gcl - 
X S t o p k  Greaw - 
- Nitric Acid 
- .1 N Sulfuric Acid 
- Mcthylcnc Chloride 
- 5% H N 4  / 10% yo, - SQdivm Hydmddc 
- KMNO,/Sodium Hydroxide 

length 

2 fmt  
3 foot 
5 fmt 
7 f w t  

10 f m t  
12 f m t  
IS f m t  
24 f m t  

Equipment Designation 

Control Unit X's ME08 &09 
Control Unit #'r MB 01 - 02 
Control Unit #'r MB03 - 07 
Control Unit #'s MB 01 - 05 

3 Modified Smith Grcenburg rype 
1 Smith Grccnburg rype 

lining lypc 

SS. PYREX, QUARTZ 
SS, PYREX QUARTZ 
SS, PYREX QUARTZ 
SS, PYREX QUARTZ 
SS. PYREX QUARTZ 
SS. PYREX QUARTZ 
SS, PYREX QUARTZ 
SS. PYREX QUARTZ 

Equipmcnt Designation 

PY 01 & 02 
PY 03 - 08 
PY 01 - 05 
Mcrcury in Glass 
Bimetallic 

Oil, 0 - 10 in. aatcr 
Magnctic/Mcchnical 0 - 1 in. aatcr 
Mapctic/Mechnical 0 - 10 in. aatcr 
Mercury, M inches 
Water, 72 inchcs 
Water, 0 - 10 inches of watcr 
Elcrtric. .W1 - .1W in. watcr 

Dcionizcd/Distilled 
Reagcnt Gradc (c0.001% residual) 
6 - 16 Mcsh 
Acetone insoluble &heat resistant 
Reagcnt Gradc 
Reagcnt Gradc 
Rcagcnt Gradc 
Rcagcnt G n d e  
Rcagcnt Grade 

fB&T::Z. Envlsaae :.: Fw.* --- 
*"a ~nvlronmental 

Incorporated 
PO. b r  152 Ricliald. Ohio 442s 
Rme 1 2 r 6 1 5 ~  



FIELD DATA SHEETS 
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CALIBRATION SECTION 



CALIBRATION FREOUENCY 

The frequency of calibration is dictated by the Code of Federal Realations, 
Volume 42, Number 160, ~u,&t 18, 1977. The regulations state that you 
must "use methods and equipment which have been approved by the 
Administrator to calibrate the orifice mete:, pitot tube, dry gas merer, and 
probe heater. Recalibrate after each test". 

Tne methods of calibration are determined from "maintenance, Calibration, 
and Operation of Isokinetic Source Sampling Equipment," published by the 
U.S.EPA Office of h r  Program Publications APTD-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 DLAME7ZR CALIBRATION 

I.D. of nozzles are checked immediately prior to and immediately following 
the stack test. If the prior deviation exceeds i . 0 0 1  inches on an average or 
+ .002 inches maximum, the nozzle is reworked. - 

BAROMETER C.4LTBRATIOh' 

The aneroid barorne:ers used by Envisage are calibrated to our mercury in 
glass barometer which is NBS traceable. Calibration occurs before and after 
0 

each field use. 

Envisage 
Environmental 
incorporated - P O  801 152 R#snf*ld 01110 11288 
Pmns (216) 52h09P3 



METER BOX CALIBRATION 

Mete r  Box Number: RAC #6 - - - - - - - - - - - - - - - - - - -  
C a l i b r a t i o n  Date :  June 29, 1993 . . . . . . . . . . . . . . . . . . . .  

D e l t a  H ("H) i n .  HZ0 

Pres.Barometer (Pb) i n .  Hg 

Vol .Meter Box ( V  ) cu.  ft. m 
Vo l .Tes t  Me te r (V t )  cu.  ft. 

0 
Temp. M e t e r  Box (T,) F 

0 
R 

Temp. T e s t  M e t e r  (T t )  OF 

0 
R 

Time (t) minu tes  

METER FACTOR ( Y )  

- Average 1.00 - - - - - -  
METER COEFFICIENT ("H@) 1.448 1.451 1.449 1.448 

- Average - - - - - -  1.45 



I THERMOCOUPLE CALIBRATION 
44 I 

I DATE: J u l y  6 ,  1993 I 
Type: K 1 ow Med i urn H igh  Average 

Sensor # Reading R e f  Reading R e f  Reading R e f  D e v i a t i o n  



METER BOX CALIBRATION I 
Meter Box Number: Anderson #1 - - - - - - - - - - - - - - - - - - -  
C a l i b r a t i o n  0ate:June 29,1993 . . . . . . . . . . . . . . . . . . . .  

De l ta  H ("H) i n .  H20 0.5 1.0 3.0 5.0 7.0 

P r e s . B a r o m e t e r ( P ) i n . H g  29.45 29.45 29.45 29.45 29.45 
b 

I Vol .Meter Box ( V  ) cu. ft. 
m 

4.880 6.966 12.192 15.961 18.674 I 
Vol.Test Meter(Vt) cu. ft. 4.768 6.736 11.823 15.266 17.779 

0 
Temp. Meter Box (T ) F 

m 
88.0 95.7 100.7 106.9 110.2 

0 
R 548.0 555.7 560.7 566.9 570.2 

Temp. Test Meter  (Tt) OF 78.0 78.0 78.0 78.0 78.0 
0 

R 538.0 538.0 538.0 538.0 538.0 

Time ( t )  minutes 10.0 10.0 10.0 10.0 10.0 I 
I METER FACTOR (Y) 0.994 0.996 1.003 0.995 0.992 I 

- Average 1.00 - - - - - -  
METER COEFFICIENT ("H@) 1.250 1.236 1.193 1.179 1.210 

- Average 1.21 - - - - - -  

Envisage 
Environmental 
Incorporated 
;s7;9;;;;5E" "'"42'" 



"5" TYPE PITOT TUBE CALIBRATION 

46 
"S" Type P i t o t  Tube (Probe) 4 302 - 3 ft Probe 

C a l i b r a t i o n  Date: J u l y  6, 1993 

/ s t d  
C - C  - - - - - - - 

P s t d  / 
^P 

v P (EPA Equation 2 - 2 )  

where: 

C = C o e f f i c i e n t  of Type S p i t o t  tube,  dimensionless 
P 

C = C o e f f i c i e n t  o f  Standard P i  t o t  Tube (0.99), dimension1 ess 
s t d  

^P = V e l o c i t y  head measured by  standard p i t o t  tube, inches H 0 
s t d  2 

"P = V e l o c i t y  head measured by  Type s p i t o t  tube, inches H 0 
P 2 

A P 
s t d  

- - - - - - - - - - - - -  
S ide  A 0.23 

S ide  B 0.23 

S ide  A 0.46 

S i d e  B 0.46 

S i d e  A 0.82 

S i d e  B 0.82 

Average - 0:84 - - - - - - - - - -  



/%&%%A1 RCO Airco Special Gases 
2009 Bellaire Avenue 
Royal Oak 
Michigan 48C67 47 
Telephone: 313-399-8020 
Fax: 313-399-2912 

CERTIFICATE OF ANALYSIS - EPA PROTOCOL,GW MIXTURE 
CUSTOMEX: Weldineho~rsp T n r .  

CYLINDER + :  LL11263 CERTIFICATION DATE: 8-10-92 
CYLINDEX PRESSURE: 2000osi~ EXPIRATION DATE: 2-10-93 
WBORATORY: Roval Oak. MI REFERENCE # :  503490 

BALANCP GAS: Nitroeen - 

G W  ANALYZER: 
MAKE: Beckman MODEL: 951a SERIAL$:01006&8 
PRINCIPAL: Chemiluminescence 
LAST MULTIPQINT CALIBRATION DATE: 

MIXTURE 
COIQONENT 

R=REFERENCE STANDARD Z=ZERO GAS S=SAMPLE GAS 

1ST ANALYSIS: DATE ANALYST MK 
1)z 00.0 R 95.1, s L7.6 CONC (1) 8.65??m 
2)R 95.2 Z 00.0 S 47.6 CONC (2) 8.64- 
3 )  R 95.1 S 47.4 Z 00.0 CONC (3) 8.6OnPm 

A n  C O W  8.6-8.97nnm UOx 

ACTUAL MIXTURE NIST SRM 
CONCFNTXATION I NO. 

2ND ANALYSIS: DATE ANALYST MK 
1) z 00.0 R 9L. 9 s L7.6 CONC (1) 8.6hnnm 
2) R 94.8 Z 00.0 S ~ 7 . 7  CONC (2) 8.5qWrn 
3) R 94.7 S L2.7 Z 00.0 CONC(3) 8.60nnrn 

AVE CONC-ox 

THIS CALIBRATION STANDARD HAS BEEN CERTIFIED VERSUS EPA TRACEABILITY 
PROTOCOL NO. 1, PROCEDURE G1, AND ANALYSES PERFORMED PER SECTION 3.0 .4 .  

CERTIFIED CONCENT'R?CUON: 8.620~111 NO: 8.96~- NOY in o ha&e 

APPROVED BY h I 

Nitric oxide 

NIST SRM 
SERIALS 

A member of The BOC Grovp 

8.67- 7679a 

NIST SRM 
CONC. 

FF28616 1 9 . 3 ~ ~ m  1 



Airco Special Gases 
2009 Bellaire Avenue 
Royal Oak 
Michigan 48067 

Telephone: 313-399-8020 
Fax: 313-399-2912 

CERTIFICATE OF ANALYSIS - EPA PROTOCOL GAS MIXTURE 
CUSTOMER: Weldinghouse Inc. 

CYLINDER # :  LL10329 CERTIFICATION DATE: 3-27-92 
CYLINDER PRESSURE: 2OOOpsio EXPIXATION DATE: 9-27-93 
LABORATORY: Roval Oak, MI REFERENCE # :  479299 

BALANCE GAS: Nitrooen 

GAS ANALYZER: 

MIXTURE 
COMPONENT 

Nitric oxide 

YXYE: geckman MODEL:- SERIU# : 01006 
PRINCIPAL: 

8 
Chemiluminescence 

LAST MULTIPOINT CALIBRATION DATE: - - 

NIST S2M 
NO. 

1684b 

ACTUAL MIXTURE 
CONCENTMTION 

80upm 

R=REFERENCE STANDARD Z=ZEXO GAS S=SAMPLE GAS 

1ST ANALYSIS : DATE - - ANALYST MU 
1) z 00.0 R 9L.9 S 78.0 CONC (1) 7 8 . 0 ~  
2) R 9L.q Z 00.0 S 78.0 CONC (2) 78.0 
3 )  R 9h.9 s 78.0 z 00.0 CONC (3)- 

AVE CONC 7 8 . 0 ~  ~ 0 / 7 8 . 3 ~ 0 ~  

NIST SRM 
SERIAL# 

CLM2161 

2ND ANALYSIS: DATE 1-77-97 ANALYST MK 
1) 00.0 5 . 0  s 78.1 CONC (1) 78.0nnm 

. .  2) R 9b.9 00.0 S 78.0 CONC (2) 7 8 . 0 ~ ~ ~  
3) R 9b.9 S 78.0 200.0 CONC(3)78.0nnm 

AVE CONC 78. f l w ~ o x  

THIS CALIBRATION STANDARD HAS BEEN CERTIFIED VERSUS EPA TRACEABILITY 
PROTOCOL NO. 1, PROCEDURE GI, AND ANUSES PERFORMED PER SECTION 3.0.4. 

NIST SRM 
CONC . 

94.9oum 

CERTIFIED CONCENTRATION: 78.0ppm NO: 78.3pom NOx in nitroaen balance 

. APPROVED BY b \ C 
L .  

LABORATORY R 

A m-kr of Tho BOC Group 



EMISSION SAMPLING 
NOMENCLATURE 



SAMPLING NOMENCLATURE 50 

Cross sectional area of stack or duct, ft.' 

Cross sectional area of noule entry plane, fL2. 

Water vapor in gas stream, proportion by volume. 

Nomograph correction factor, dimensionless. 

Concentration of particulate matter in gas stream, dry basis-corrected to 
standard conditions, gr/dsd. 

Nominal diameter of probe noule entry plane, in. 

Particulate Emission Rate, Ib./hr. 

Average pressure differential across orifice, in. of YO.  

Orifice meter calibration factor, in. of YO. 

Percent of isokinetic sampling, %. 

Pitot tube constant, 85.49 ft./sec. 

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

Total amount of particulate matter collected, g. 

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

Molecular weight of water, 18 lb./lb.-mole. 

Barometric pressure, in. of lj.,. 

Pressure differential from gas stream to atmosphere, 
(static pressure) in. of 40. 

Absolute gas stream pressure, (Pb, + Pg/13.6) in. of lj.,. 

Absolute pressure at standard conditions, 29.92 in. of H,. 

Density of water, 0.0022 lb./ml. 
Envlsage 
Environmental m Incorporated 
$z2;;;52% ma 4.286 



SAMPLING NOMENCLATURE - continued 

Average of the square roots of the velocity head readings, in. of 40. 

Volumetric flow rate at gas stream conditions, A.C.F.M. 

Dry volumetric gas flow rate corrected to standard conditions, D.S.C.F.M. 

Ideal gas constant, 21.85 in. of %-f?/ OR-lb.-mole. 

Total sampling time, minutes. 

Average dry gas meter temperature, O R .  

Average absolute gas stream temperature, O R .  

Standard absolute temperature, 52Ef rankine. 

Volume of water collected in impingers and silica gel, ml. 

Volume of gas sample measured at meter box (meter conditions), ft? 

Volume of gas sample measured at meter box (corrected to standard 
conditions), ft?. 

Average gas stream velocity, ft./sec. 

Volume of water vapor in gas sample (standard conditions), f t3.  

Specific gravity of mercury (%). 

= Percent by volume of C02 in gas stream (dry basis). 

Percent by volume of O2 in gas stream (dry basis). 

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

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

Envisage 
Environmental 
Incorporated 
E"3.;;;52E onovl2BB 



EMISSION SAMPLING 
CALCULATIONS 



1) Volume of dry gas sampled through meter box at standard conditions, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(EPA Equation 5-1) 
Where: 

Volume of gas sample mea ured at meter box (corrected to 3 
standard conditions), ft . 
Volume of gas s m le measured at meter box (meter 

g p  
conditions), ft . 
Standard absolute temperature, 528' Rankine. 

0 
Average dry gas meter temperature, R. 

Barometric Pressure, in. Hg. 

Average pressure differential across orifice, in. H20. 

Specific gravity of mercury (Hg). 

Absolute pressure at standard conditions, 29.92 in. Hg 

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

"H = 1.15 in. H20 

P - - 
bar 

28.85 in. Hg 

Envlsage 
Envlronmental 
Incorporated 
p&";*;;;5G0 OOiD U288 



2) Volume o f  water  vapor c o l l e c t e d  a t  s tandard  c o n d i t i o n s ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

54 

(EPA Equation 5-2) 

Where: 

3 
'w(std) 

= Volume o f  water  vapor i n  gas sample (s tandard  cond i t i ons )  ft . 

"1 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 .  

P 
W 

= Dens i t y  o f  water, 0.0022 lb /ml .  

M 
W 

= Mo lecu la r  weight  o f  water, 18 lb / lb -mo le .  

R 
3 0 

= I d e a l  gas constant ,  21.85 i n .  H g - f t  / R-lb-mole. 
0 

Ts td  
= Standard abso lu te  temperature, 528 Rankine. 

'std 
= Absolute pressure a t  s tandard cond i t i ons ,  29.92 i n .  Hg. 

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



3) Moisture content of ga; stream, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B = . . . . . . . . . . . . . . . . . . . . . . .  'w(std) 
ws 

'm(std) + "w(std) 

(EPA Equation 5-3) 

Where: 

B = Water vapor in gas stream, proportion by volume. 
WS 

= Volume of water vapor in gas sample (standard conditions) ft 3 
'w(std) 

'm(std) 
= Volume of gas sample mea ured at meter box (corrected to 3 standard conditions), ft . 

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

Envisage 
Environmental 
Incorporated 
W : q ; : , 5 2 5 z  On0111W 



. . .. . . ,. . 

.. : 

4) Dry Molecular Weight of gas i n  gas s t ream,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

56 

Md 
= 0.440 (%C02) + 0.320 ( W 2 )  + 0.280 (%N2 + %CO) 

( E P A  Equation 3-2)  

Where: 

Md 
= Molecular weight of  gas ,  d ry  b a s i s ,  lb/ lb-mole.  

0.440 = Molecular weight of C02 d iv ided  by 100. 

0.320 = Molecular weight of  O2 d iv ided  by 100. 

0.280 = Molecular weight of  N o r  C O  (same f o r  both compounds) 
d iv ided  by 100. 2 

% C02 = Percent  by volume of  CO i n  gas  stream (dry  b a s i s ) .  
2 

% 0 = Percent  by volume of  0 i n  g a s  s t ream (dry  b a s i s ) .  
2 2 

% CO = Percent  by volume of  CO i n  gas  s t ream (dry  b a s i s ) .  

% N2 = Percent by volume of  N i n  g a s  stream (dry  b a s i s ) .  
2 

Example: R u n  1 - - - - - - - - 

I 
I = 28.92 lb/ lb-mole - - - - - - - 

Envlsage 
Environmental 
Incorporated - ;;A4;;;= On. 44286 



M - - 
S 

28.92 ( 1 - 0.0596 ) + 18 ( 0.0596 ) 

= 27.200 + 1.074 

- - 28.27 1 b/l b-mole - - - - - - - 

, 

I 

5) Molecular Weight of  gas  i n  gas  s t ream,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

57 

M 
S = Md ( I - 8  w.5 ) .I. Mw ( B w S )  

(EPA Equation 2-5)  

Where: 

M = Molecular weight of  gas ,  wet b a s i s ,  lb/ lb-mole.  
S 

Md = Molecular weight o f  gas ,  d r y  b a s i s ,  lb/ lb-mole.  

B = Water vapor i n  gas  s t ream,  propor t ion  by volume. 
WS 

M 
W 

= Molecular weight of  water ,  18 lb/ lb-mole.  

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

Md 
- - 28.92 1 b/l b-mole 

B = 
WS 

0.0596 



6) Average Gas Stream velocity, . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(EPA Equation 2-9) 

Where: 

v- = Average gas stream velocity, ft/sec. 
5 

K = Pitot tubeconstant, 85.49 - - - -  
P sec 

C = Pitot tube coefficient, dimensionless. 
P 

" P = Average of th square roots of the velocity head 
avg readings, ( \ 5 ) ( in.H-0 ) .  

L 

T 0 
= Average absolute gas stream temperature, R. s 

P = Absolute gas stream pressure,(Pbar + P /13.6) in.Hg. 
S a - 
'bar = Barometric Pressure, in. Hg. 

P = Pressure differential from gas stream to atmosphere, 
9 (static pressure) in.H 0. 

2 
M = Molecular weight of gas, wet basis, lb/lb-mole. 
S 

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



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

Where: 

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

A  = Cross sec t i ona l  area o f  s t a c k  o r  duct ,  ftL 

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

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

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

Q = ( 4.91 ) ( 20.51 ) 60 

- - 6,040 ACFM - - - - - - - - - -  

Envisage 
Envlronmentai 
Incorporated 
PO BOX 152 Ris le ld  On4011286 
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8) Volumetr ic  Flow Rate a t  Standard Cond i t ions ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Where: 
(EPA Equat ion 2-10) 

Qsd 
= Dry vo lume t r i c  gas f l o w  r a t e  c o r r e c t e d  t o  s tandard 

cond i t i ons ,  S.C.F.M. 

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

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

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

A 
2  

= Cross s e c t i o n a l  area o f  s tack  o r  duct ,  ft . 
0 

'std 
= Standard abso lu te  temperature, 528 Rankine. 

T  
0 

= Average abso lu te  gas stream temperature, R. 
s 

P = Absolute gas stream pressure, (Pbar t P /13.6) in.Hg. 
S 9  

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

P = Pressure d i f f e r e n t i a l  f rom gas stream t o  atmosphere, 
g  ( s t a t i c  p ressure)  in.H20. 

'std 
= Absolute pressure a t  s tandard cond i t i ons ,  29.92 i n .  Hg. 

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



9) Gas Stream ~ a r t i c u l a t e c o n c e n t r a t i o n ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(EPA Equation 5-6) 

Where: 

C = Concentration of particulate matter in gas stream, dry 
S 

basis-corrected to standard conditions, gr/dscf. 

M = Total amount of particulate matter collected in probe wash n 
and on filter, g. 

"m(std) 
= Volume of gas sample mea ured at meter box (corrected to 3 standard conditions), ft . 



....',. 
i 

10) Particulate Emission   ate, . . . . . . . . . . . . . . . . . . . . . . . . .  

62 
- 

1 pound - - - - - - - - - - - - - -  - 1  1 ;  60 minutes 
Qsd 

- - - - - - - - - - - - -  
s 1 -  7000 grains - 1 hour 

Where: 

E = Particulate Emission Rate, lb/hr. 

Qsd 
= 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 - - - - - - - - 



11) Percent o f  I s o k i n e t i c  sampling, . . . . . . . . . . . . . . . . . . . . . .  - - - - - - -  

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

n  
Where: 

s s (EPA Equat ion 5-7 

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

T 0 
= Average abso lu te  gas stream temperature, R. 

s  
3 

K3 
= Constant,  0.002669 i n . H g - f t  / m l  -OR. 

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

V = Gas sample volume measured a t  meter box (meter c o n d i t i o n s ) ,  ftJ. 
m 

T  
0 

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

'bar 
= Baromet r 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 .  H20. 

t = T o t a l  sampl ing t ime,  minutes. 

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

P  = Abso lu te  gas stream pressure, in.Hg 
S 

D = Nominal d iameter  o f  probe nozz le  t i p ,  inches.  
n  

A 2  
= Cross s e c t i o n a l  area o f  nozz le ,  ft . 

n  

Example: Run 1  - - - - - - - - 
T - - 0 

780.0 R "H - - 
S 

1.15 in .H 0 
2  

- - 50.5 m l  t - 
vl c 

- 60.0 min. 

v - - 41.21 ft3 V - - 
m S 

20.51 f t / s e c  - 

A = 0.0007669 f tz P - - 28.85 in.Hg 
n ba r  



3 Incorporated 1 

;.:* 

. . 

. .. 

. .. 

. . 

, 

. ....,...,..,, , v.,.,, .~ ,~,,......~,.,,,., 2 , . , > . . : . , .  .. . . ~. . . .  . 

Gas Stream Hydrogen ~ l u o r i d e  Concentrat ion,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

64 

15.43 gr . /g  

- - 
M 

n  - - - - - - - - - 
- 'm(std) - 

(EPA Equat ion 5-6) 

Where: 

C = Concent ra t ion  o f  HF m a t t e r  i n  gas stream, d r y  
S 

bas i s - co r rec ted  t o  s tandard cond i t i ons ,  g r /dsc f .  

M 
n  

= T o t a l  amount o f  HF ma t te r  c o l l e c t e d  

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

standard c o n d i t i o n s ) ,  f t  . 

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

M = 
n  

0.0093 

'm(std)' 
37.48 ft3 

C - - 15.43 -0.0093- 
s  I --ji:ii- I 

= 0.0038 g r /dsc f  - - - - - - - - 



HF Emission Rate, . . . . . . . . . . . . . . . . . . . . . . . . .  

65 
- 

E - - 1 pound - - - - - - - - - - - - - -  - I  I: 60 minutes 
Qsd 

- - - - - - - - - - - - -  I -  7000 grains - s 1 hour I I 
Where: 

E = HF Emission Rate, lb/hr. 

Qsd 
= Dry volumetric gas flow rate corrected to standard 

conditions, S.C.F .M.  

C = Concentration o f  H F  matter in gas stream, dry 
5 basis-corrected to standard conditions, gr/dscf 

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

Envisage 
Environmental 
incorporated 1 En%2;z5= C+n 44288 

b 7  



Gas Stream Sulfur dioxide Concentration (ppm), . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66 

PPM = - - - - - - - - 11 !::: - 1  x 10 6 Cso2 - 

Where: 

PPM = Concentration of sulfur dioxide emissions, ppmV. 

Cso2 = Concentration of sulfur dioxide, dry basis corrected 
to standard conditions, lb/dscf. 

M.V. = Molar volume at standar conditions of 68' Fahrenheit and !I 
29.92" Hg, 0.849531 ft /mole. 

M.W. = Molecular weight of sulfur dioxide ( 64.0628 g /453.59 g/lb ) ,  
0.141235 lb/mole. 

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

C = 4.1E-07 1 b/dscf 
S02 

PPM = - - - - - - - - - -  4.lE-07 I] ~:~:~~:: - I  x 1 0  6 
- 

= 2.47 ppmV - - - - - - - 

Envisage 
Environmental 
Incorporated - E;4;;;;52!d 0.0 4.286 

, , f- 



Gas Stream Sulfur dioxide Concentration (lb/dscf), . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( Vt - Vtb - - - - - -  N 11 ';in -I 
C - = K2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SO- . . 

Z 

Where: 

v 
m(std) (EPA Equation 6-2) 

(so2 = Concentration of sulfur dioxide, dry basis corrected to 
standard conditions, lb/dscf. 

-5 
K2 

= Constant, 7.061 x 10 lb/meq. 

Vt 
= Volume of barium perchlorate titrant used for the sample, 

ml (average of replicate titrations). 

Vtb 
= Volume of barium perchlorate titrant used for the blank, ml. 

N = Normal i ty of barium perchlorate ti trant, mill iequivalents/ml . 
V = Total volume of solution in which the sulfur dioxide sample 
sl n 

is contained, ml. 

V = Volume of a1 iquot titrated, ml . 
a 

'm(std) 
= Volume of gas sample mea ured at meter box (corrected to 3 

standard conditions), ft . 

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



. .. :.',>~:-5<.5,~&';p,I;:~:>,..:~. ;,>: >.....;<:<,:,::;.?.,.:\. :, . . ~ 

Sul fu r  d ioxide  Emission Rate, 
68 

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

- 
- - 60 minutes 

E - - - - - - - - - - - - -  
S02 

Qsd 1: 1 hour - 

Where: 

E s ~ 2  = S u l f u r  Dioxide Emission Rate,  l b / h r .  

Qsd 
= Dry volumetr ic  gas flow r a t e  c o r r e c t e d  t o  s t anda rd  

c o n d i t i o n s ,  S.C.F.M. 

I 
= Concentrat ion of s u l f u r  d iox ide ,  d r y  b a s i s  co r rec t ed  

t o  s tandard  c o n d i t i o n s ,  l b / d s c f .  

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

Qsd 
= 3,707 SCFM 

Envisage 
Environmental 
incorporated '1' P o m ~ 2 ; ; ; 5 2 ~  0"" a'" 



- r Di schai;e :o 
Source Treatqent :;orb 

Sol id ';last? i)i sposal Facil i t7  - 
Hazardous !last? Dispsal  isci1i:y - 

r u r  m e  use unl 

) Date 2eceiv.d 

", . . - -  - - -  -... 
' / i h e c k - ~ ~ ~ r o ~ r i a t e  %ox(es) - ., 
- Air Dl scharge 

OHIO EilVIROEiI4E1ITAL PROTECTIOI4 AGENCY 
Application for  P e m i t  t o  In s t a l l  

?TI Application No. /3 - ?q2- 

Romany Ceramics 
App1 i c s n t ' s  :lame 

P. 0. Box 338 
>!ailing .Address 

East Sparta Stark . Ohio 44626 216-866-5531 
Ci ty County S t a t e  Zip Code Tel ephone ;lunbe r 

Glen E .  Johnstone o r  Je f f rey  L. Dicken EPA Coordinator 21 6-866-5531 
?%-son t9 cantzct j:ta;;ie a n d  T i t l e  and Telephone Number) 

Southwest area o f  Building 301 of the  Romany wall t i l e  plant 
Lscation o i  i'roposzd Faci l i ty  ( S t a t e  the locat ion as canoletel y and jjrecisel y a s  possible)'  

10233 Sandyville Road S. E 

East Sparta Pike Stark 44626 
City or  Township b u n t y  Zip Code 

3253 
Stzndard industrial  Classification Code 

3irections:  A P e n i t  to In s t a l l  i s  required f o r  new or  modified source of pol lut ion 
under the provisions of WC 2ule 3745-31. An application cannot be considered 
cZplete unless a l l  applicable questions a r e  anwered and the required i n foma t ion  
has k e n  submitted. This appl ica t ion  must be signed i n  eccordance with Q4C b l e  
3745-31-04(3) o r  i t  cannot be accepted. , 

%plicants  fo r  p e n i t s  involving a i r  enissions o r  wastewater treatment f a c i l i t i e s  
n i l 1  be required to pay a p e n i t  t o  i n s t a l l  fee  a s  show i n  Section 3745.11(8) and 
(C) of the Ohio Xevised Code. This fee  is payable f i f t e en  days. a f t e r  t he  da t e  of 
f inal  issuance of the pewi t .  

Name of new or  modified source o r  f a c i l i t y :  r//5 Fast Fire Kiln 

Product of new o r  modified source/faci l i ty :  Ceramic wall t i l e  . - 

Ui 11 the proposed source/faci l i ty  involve 'any of the  following: Check-al.1;-that- apply. 
, . r: : :,: ,: 

A. x Air Discharge - 
8. - Wastewater Treatment Works 
C. - Solid Waste Disposal Fac i l i t y  
D. - Hazardous Uaste Disposal' Fac i l i ty  - 
*Example: "The source will be constructed on a 20 Acre p lo t  to be located on Franklin 

Township Road No. 17, approximately 1 k  miles north of the in te rsec t ion  of 
S t a t e  Route 99 and Franklfn Township 'Road No. 17." 

EPA-3150 7/  



OHIO ENVIRONMENTAL PROTECTION AGENCY 

INSTALLAT ION SCHEDULE 

TO ACCOMPANY APPL ICATION FOR PERMIT TO INSTALL  

T H I S  FORM CONSTITUTES PART OF THE APPL ICAT ION OF: 

F A C I L I T Y  M M E :  Romany C e r a m i c s  

ADDRESS: 1 0 2 3 3  S a n d v v i l l e  R o a d  S. E.,  E a s t  S p a r t a ,  O h i o  4 4 6 2 6  

FOR A PERMIT TO I N S T A L L  THE FOLLOWING A I R  CONTAMINANT SOURCE: 

IDENTIF ICAT ION:  #5 F a s t  F i r e  K i l n  

DESCRIPTION: Gas  f i r e d  r o l l e r  h e a r t h  k i l n  a p p r o x i m a t e l y  1 2 0 '  long 

THE INSTALLATION OF THE ABOVE A I R  CONTAMINANT SOURCE I S  PLANNED TO FOLLOW THE T I M E  
SCHEDULE DESCRIBED BELOW: 

DATE - 
1. EQUIPMENT ORDERED - - - - - - - - - - - Ju ly  1 9 9 2  

2. COMMENCE CONSTRUCTION - - - - - - - - - M i d - O c t o b e r  1 9 9 2  

4. PERFORMANCE TESTING - - - - - - . . - - - - ~ e b r u a r y  1 9 9 3  



Under OAC 3745-31-04, These s ignatures  sha l l  const i tute  personal affirmation t h a t  
a l l  statements o r  asser t ions  of f a c t  made i n  the application a re  true and complete, 
ccmply f u l l y  w i t h  applicable s t a t e  requirements, and shal l  subject the signatory 
t o  l i a b i l i t y  under applicable s t a t e  laws forbidding f a l s e  or misleading statements. 

Seotember 17. 1992 
Date 

Vice President of Manufacturing 
T i t l e  

10233 Sandyville Road S.E., P .  0. Box 338,.East Sparta, Ohio 44626 
Address 

For Wastewater Signature of General Contractor or  Agent Date 
Treatment Plants: . Performing i n s t a l l a t i o n ,  i f  selected. 

Company 

Address 

SEP 2 I 1932 



f 5  FAST FIRE KILN 

Glazed ceramic wall tile 

Materials 
A.  Bright Glazes 

Glaze Frits 
Wollastonite 
A400 Nepheline Syenite 
Flint 
Zinc Oxide 
Superpax (Zircon) 
Ball Clay 
Soapstone 
Inorganic Pigments 

B. Matte Glazes 
Glaze Frits 
Ball Clay 
Talc 
Barium Carbonate 
Dolomite 
Nepheline Syenite 
Zinc Oxide 
Flint 
Alumina 
Superpax 
Inorganic Pigment 

New installation 

Yes 

There should be no air contaminants 

Yes 

None 

...__,____._-I -.-.. . . . , ; < :a ;: : ' -. 
Equipment will be assembled in house of commercial cbmpbngntl- , / ,  ,,._ ___._ parts g d  . 
fabrications ; ; - ( !  

: , - ,  



KILN . , '  

APPENDIX A. PROCESS 
. . .. 

.PROCESS DATA 

1.  Name of process Fast  F i re  Line 

2. End product of t h i s  process Ceramic wall t i l e  

3. Primary process equipment Roller hearth ki ln  - 
Your i den t i f i ca t i on  Fast Fire  1/5 Year Ins ta l led  1992-93 

4. Manufacturer Romany Ceramics Make or  Model 

5. Capacity of equipment ( lbs . /h r ) :  Rated 2250 Max. 2250 

6. Method of exhaust vent i la t ion:  S t a c k  ' [I ' Window fan  [I Roof vent .. .. 
[] Other,  describe 

Are there mu1 t i p l e  exhausts? [I yes. . No 

OPERATING DATA 

7. Normal operating schedule: 24 hrs. /day, 7 days/wk., 5 0  ' wks./year. 

8.  Percent annual production ( f in i shed  un i t s )  by season: 
Winter 25 Spring 25 Sumer  25 Fall 25 

9. Hourly production r a t e s  (1 bs.) : ~ v e r a g e  2250 Maximum 2250 

10. Annual production ( i nd i ca t e  u n i t s )  18,900,000 
Projected percent annual increase  i n  production 

11. Type of operation:. ] Continuous [I Batch 

12 .  I f  batch, ind ica te  Minutes per  cycle Minutes between cycles  

13. Materials used i n  process: 

14. A PROCESS FLOW DIAGRAM MUST B E  INCLUDED WITH THIS APPENDIX. Show entry  and e x i t  points  
of a l l  raw mater ia ls ,  intermediate products, by-products and f inished products. Label 
a1 1 materials  including a i rborne contaminants and other waste . . . materials .  . Label the 
process equipment and control  equipment. . - 

Amount ( l b s . / h r . )  

2250 

L i s t  of Raw Materials  

Talc 1 
Clay 1 
Wollastonite ) 
Pyrophyllite 1 
Water 1. 

- 

(continued on reverse side) SED 2 . : :?:., - 

Principal Use 

T i l e  Body 

EPA 3100 



? r e n i s e  N o .  / / / 
: : o u r c e  NO. 7 
? ~ p l i c a t i o n  NO.,-/- A P P E N D I X  B; 

( B o i l e r s ,  H e a t e r s ,  a n d  S t e a m  G e n e r a t o r s )  

1 .  , ? a n u f a c t u r e r  Romany Ceramics ( I n  House) X o d e l  So. R H K  

2 .  Your  i d e n t i f i c a t i o n  ' //5 F a s t  Fire. Kiln - Y e a r  I n s t a l l e d  1992-93 

3 .  I n p u t  c a p a c i t i e s  ( l o 6  aTU/hr .  ) : X a t e d  Max. !<or ria 1 
O u t p u t  c a p a c i t i e s  ( l b s .  - s t e a n / h r .  ) : X a t e d  .Ya x . !;orma1 
R o t e :  I n d i c a t e  u n i t s  i f  d i f f e r e n t  t h a n  a b o v e .  . . ~ 

4 .  P e r c e n t  u s e d  f o r :  S p a c e  h e a t  4 P r o c e s s  5 Po,-.er 4 

52 x : , s . / y e a r  3 .  1 J o r n a l  O p e r a t i n g  s c h e d u l e :  24 h r s . / d a y ,  7 days / i ;k .  ,- 

5 .  T y p e  of f u e l s  f i r e d :  O ~ o a l  80 i 1 Q : < a t u r a l  g a s  
0 i.:ood LPG g o t h e r ,  S p e c i f y .  . . . . 

- . Type  o f  d r a f t :  O h ' a t u r a l  I n d u c e d  F o r c e d  

3 .  C o m b u s t i o n  M o n i t o r i n g :  0 ° 2  0 z c k e  

COAL FI3SD UNITS 
? .  T y ~ e  o f  f i r i n g :  8 :and-? i r s d  U U n d e r f e e d  s k o k z r  O T r a 7 ; ? l i n g  c r a t e  

C h a i n  g r e t e  O ~ s r e a d e r  s t o k e r  O C Y c l c c e s  
O ? u l v e r i z ~ d - d r ~  b o t t o a  
O ? u l v e r i z e d - ; . e  t b o t t o n  
n o t h e r ,  s c e c i f y  

I .  F l y  a s h  r e i n j e c t i o n :  0 y e s  0 So 

OIL FI3ED UNITS 

I .  T y p e  of o i l :  0 2 0 . 2  0 ~ 0 . 6  D o t h e r ,  s p e c i f y  

! 2 .  A u t o m i z a t i o n  O i l  p r e s s u r e  O ~ t e a m  p r e s s u r e  a compressed a i r  
3 o t a r y  c u p  m o t h e r ,  s p e c i f y  

3 .  O i l  p r e h e a t e r :  a y e s ,  Temp.- O F  0 R O  

: : s r a t i o n  o f  a n  a i r  c o n t a m i n a n t  source w i t h o u t  a n  e f f e c t i v e  p e r m i t  t o  o p e r a t e  is 
2 r o h i b i t e d  p u r s u a n t  t o  3 7 0 4 . 0 5  O h i o  X e v i s e d  Code.  - EPA-3101 

i,::. :;. ' - ,.. . ; :: 1 . 
l l i . , ,  



STACK DATA 

16. Your  s t a c k  i d e n t i f i c a t i o n  //5 Fast Fire Kiln Exhaust 

17. Are o t h e r  s o u r c e s  v e n t e d  t o  t h i s  s t a c k ?  0 y e s  @I N O  
~f y e s ,  i d e n t i f y  sources 

Xound,  t o p  i n s i d e  d i a a e t e r  d i m e n s i o n  30" 
X e c t a n g u l a r ,  t o p  i n s i d e  d i m e n s i o n s  (L) x  ( W )  

1 3 .  H e i g h t :  Above r o o f  20 f t . ,  a b o v e  g r o u n d  40 . f t .  

- 
2 0 .  E x i t  g a s :  e  370 O- r ,Volume 20564 P-CFM, v e l o c i t y  4000 f t . / m i n .  

2 1 .  C o n t i n u o u s  m o n i t o r i n g  e q u i p m e n t  D y e s  C No 
1f y e s ,  i n d i c a t e  t y p e  , M a n u f a c t u r e r  
Make o r  K c d e l  , P o l l u t a n t ( s )  m o n i t o r e d  

2 2 .  Z m i s s i o n  d a t a :  Z n i s s i o n s  f r o m  t h i s  s o u r c e  a v e  b e e n  d e t e r m i n e d  a n d  s u c h  
d a t a  is  i n c l u d e d  w i t h  t h i s  z p p e n d i x :  d y e s  E !<o 

I f  y e s ,  c h e c k  m e t h o d :  O ~ t a c k  T e s t  O ~ r n i s s i o n  f a c t o r  

C o m p l e t e d  b y  G l e n  E .  J o h n s t o ? ~ , ~ ,  9/17/92 





A u g u s t  1 2 ,  1 9 9 3  

Mr. D a n i e l  J .  S c h i l t z  
C a n t o n  C i t y  H e a l t h  D e p a r t m e n t  
A i r  P o l l u t i o n  C o n t r o l  D i v i s i o n  
4 2 0  M a r k e t  A v e n u e  N o r t h  
C a n t o n ,  O h i o  4 4 7 0 2  FILE 

I kJ 
S u b j e c t :  -- O h i o  EPA P . T . 1  No. 1 5 - 9 9 2  j=l 

C e r a m i c  W a l l  T i l e  K i l n  
D a t e  o f  I s s u a n c e :  M a r c h  2 4 ,  1 9 9 3  

D e a r  Mr. S c h i l t z ;  

I n  a c c o r d a n c e  w i t h  s p e c i a l  t e r m s  a n d  c o n d i t i o n s ,  P a g e  6 ,  
P a r a g r a p h  1 ,  we a r e  h e r e w i t h  s u b m i t t i n g  m o n t h l y  a n a l y s i s  o f  
s a m p l e s  o f  o u r  b o d y  m i x  t a k e n  t o  d e t e r m i n e  s u l f u r  c o n t e n t .  

T h e  t e s t  d a t a  a t t a c h e d  i s  f o r  t h e  m o n t h s  o f  A p r i l ,  May 
a n d  J u n e  1 9 9 3 .  P l e a s e  n o t e  t h a t  t h e  P . T . I .  ( m o d i f i c a t i o n )  
w a s  i s s u e d  o n  M a r c h  2 4 ,  1 9 9 3 .  I n s t a l l a t i o n  w a s  c o m p l e t e d  
o n  A p r i l  2 8 ,  1 9 9 3 ,  a n d  r e p o r t e d  a c c o r d i n g l y  o n  May 3 ,  1 9 9 3 .  
H e n c e  t e s t  d a t a  f o r  o n l y  A p r i l  t o  J u n e  i n c l u s i v e .  

S h o u l d  y o u  h a v e  a n y  q u e s t i o n s ,  p l e a s e  d o  n o t  h e s i t a t e  t o  
c o n t a c t  m e .  

V e r y  t r u l y  y o u r s ,  

UNITED S T A T E S m A M I C  T I L E  COMPANY 

EPA C o - o r d i n a t o r  

WCGIbas 
E n c l o s u r e s  

10233 Sandyville Rd SE P.O. Box 338 East Spana, OH 44626 216/8665531 . FAX 21618665340 



F A S T  F I R E  K I L N  N 0 . 5  

BODY M I X  S U L F U R  CONTENT 

1 9 9 3  - P P M  % S U L F U R  

A p r i l  8 5  

May  l l o  

J u n e  7 3  

c o p i e s  o f  l a b  r e p o r t s  a t t a c h e d  h e r e t o  



Aq~ia Tech Eitvirorlr~~erltal Lnborntories Inc. 

To: ROMANY CERAMICS 
PO BOX 338 
EAST SPARTA OH 44626 

Attn: JEFF DICKEN 

Client # : I0030 Lab # : 10-93-107208 
Your Sample ID: PRESS ill AS REC'D Login Date : 04/08/93 
Sample Matrix : SOLID Date Reported: 04/20/93 
PO # :  Date Printed : 04/21/93 

COLLECTION INFORMATION 
Date/Time/Bv: 04/07/93 09:OO LOCKER 1 ,, / 

Location : BODY 
Report Approved By: 

Analysis Result Units ~nalyst EPA Date of Run 
Method No. Analysis Number 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10-93-107208 
SULFUR (as S) 85 PPM SRT 04/15/93 04000373 

181 S. MAIN ST. . P.O. BOX 436 . MARION. OH 43301-0436 
PHONE 614-382-5991 . 1-800-783-5991 FAX 614-382-1420 



Aqua Teclr Eirviroirrileittal Laboratories Iitc. 

TO: ROMANY CERAMICS 
PO BOX 338 
EAST SPARTA OH 44626 

Attn: JEFF DICKEN 

Client # : I0030 Lab # : 10-93-110878 
Your Sample ID: PRESS #1 ~ o g i n  Date : 05/18/93 
Sample Matrix : SOLID Date Reported: 05/21/93 
PO #:  Date Printed : 05/21/93 

COLLECTION INFORMATION 
Date/Time/By: 05/05/93 12:00 LOCKER 
1,ocation 

Report Approved By: 
Jeffrey ~.*~mith 

Analysis Result Units Analyst EPA Date of Run 
Method No. Analysis Number 

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

10-93-110878 
SULFUR (as S) 110 PPM SRT 05/20/93 05000450 

181 S. MAIN ST. . P.O. BOX436 . MARION. OH 43301-0436 
PHONE 614-382-5991 1-800-783-5991 FAX 614-382-1420 



Aqua Tech E~rviror~~~terttnl Laboratories Ii~c.  

To: ROMANY CERAMICS 
PO BOX 338 
EAST SPARTA OH 44626 

Attn: BILL GEIER 

Client # : I0030 Lab # : 10-93-112989 
Your Sample ID: PRESS #l (EODY) Login Date : C6/10/93 
Sample Matrix : SOLID Date Reported: 06/17/93 
PO #: Date Printed : 06/17/93 

COLLECTION INFORMATION 
Date/Time/By: 06/04/93 IO:OO LOCKER A / /  / 

Location 
Report Approved By: 

Jeffrey A. Smith ......................................................................................... 

Analysis Result Units Analyst EPA Date of Run 

Method No. Analysis Number ......................................................................................... 
10-93-112989 
SULFUR (as S) 7 3 PPM SRT 06/15/93 06000315 

181 S. MAIN ST. P.O. BOX 436 MARION, OH 43301-0436 
PHONE 614-382-5991 . 1-800-783-5991 FAX 614-382-1420 



APPLICATION NUMBER: 15 76070016P057 

FACKITY NAME: ROMANY CERAMICS INC. 

EQUIPMENT DESCRIPTION: 5 MMBTUIHRNATURAL GAS FIRED CERAMIC TILE KILN 

COMPANY ID: #5 FAST FIRE KILN 

SPECIAL TERMS & CONDITIONS 

1. The following rules of the Ohio Administrative Code establish the applicable emission limitations 
and/or control requirements of this source: 

(This condition in no way limits the applicability of other requirements of the Ohio Administrative 
Code to this source.) 

2. Allowable Emission Limitation(s1 

The emissions from this source shall not exceed the following: 

0.02 lb PMMMBTU 
0.07 lb PM/hour 
0.438 tons PMJyear 
0.02 lb COJMMBTU 
0.07 lb COihour 
0.438 tons COIyear 
0.1 lb NOxiMMBTU 
0.35 lb NOx/hour 
2.19 tons NOx/year 
0.9 lb S0,Ihour 
4 tons SO,/year 

3. The sulfur content of the body mix shall not exceed 0.02% by weight. Monthly analyses shall be 
taken of a representative sample of the body mix to determine sulfur content. A summary of these 
test results shall be submitted in semi-annual reports to the Canton City Health Department, Division 
of Air Pollution Control, 420 Market Avenue North, Canton, Ohio 44702, phone (216) 489-3385. 
The reports shall be submitted by February 15 and August 15 of each year and shall cover the 
previous six (6) calendar months (July through December and January through June, respectively). 

4. The average hourly production rate of this source shall not exceed 2250 lbihour. 

PREPARED BY: DANIEL J. SCHILTZ 

DATE PREPARED: APRIL 6, 1994 
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MEMO: ROMANY CERAMICS (RC) 
STACK TEST - 811 1/93 
15 76 07 0034 - KILN NO. 5 

The subject company recently completed the installation of a new gas fired kiln with their PTI permit in 
hand. A stack test was conducted on this kiln by Envisage Environmental, Inc. as a prerequisite toward 
obtaining a PTO for this kiln (No. 5). 

In view of Ohio EPA's movement toward added concern for fluoride emissions, tests were conducted to 
determine levels for particulates (Method 5), SO, (Method 6), NO, (Method 7E) and fluorides wethod 
13A). 

The staff from Envisage at the test site included: 

1. Greg Sinkovich, crew chief 
2. Pat Saravedra 
3. Eric Hevener 
4. Todd Aderholt 
5. Dave Donelson 

Greg and I each had a walkie-talkie radio for communications during the stack tests. 

Bill Geier, the environmental coordinator from RC, obtained the material process weight rate through the 
No. 5 kiln during the stack test period. The tile processed-through the kiln was 1.26 tonslhr. 

An SO, audit sample from USEPA was given to Greg for audit analysis. He will contact this agency with 
the test results of the audit sample within a week. 

VE readings were taken for three hours. No particulate matter was observed coming from the kiln No. 
5 stack. The other three parameters were gases. 

A fiber glass filter was used in the collection train. The nozzle diameter was ,375". The probe was 
stainless steel with a pyrex liner. Each traverse had 12 test points and sampled 2 %  minutes for a total 
of 60 minutesltest of three tests. 

The sampling train impingers had 100 CC of distilled water in No. 1 100 CC of H,O, in impingers No. 
2 and 3 for converting SO, to sulfates (SO,) and the 4th impinger had 100 grams of silica gel, a 
desiccant. 

The probe and box temperatures were 248"F.k  25" 

The past test leak checks were: 

CFM loss 
No. 1 0 
No. 2 0 
No. 3 0 

Vacuum He" 
7 



The kiln has no control device of any kind thereon for control of those substances tested for on this stack 
test. 

While at the plant, Bill showed me an area at a large bag house which had accumulated several tons of 
particulate matter over several years during the course of particulate transfer from the bag house to a 
collecting - removal source. This area was totally cleaned now. The previous condition was brought to 
Bill's attention during my last plant inspection. 

Bill is a new man on the job of environmental coordinator. He seems to have taken a very positive 
attitude about environmental responsiveness. He said his superiors feel the same way that he does 
regarding EPA concern. 

The tests ran off pretty smoothly without any glitches. 
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