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I. SUMMARY 

I -. . . . -  On May 23, 1994 ' .  - .. . .: . .  . . . ,,. :-.-- . ., 

,I conducted fluoride and particulate emissions tests for annual 
I compliance certification at _. 

. - . ..--A 
I I 

I The source tested was the Monoporosa Roller Kiln 
- - operating under 

I The tests were conducted by I-& and- of 

. .- . with the assistance and 
I . . 

i I 
cooperation of employees of 

1 A summary of the fluoride and particulate test results is 

shown in Table 1. The average fluoride emission rate was 0.198 

lb/hr, 'less than the maximum allowable emission rate of 3.0 lb/hr. 

The average particulate emission rate was 0.0048 gr/dscf, less than 

the maximum allowable emission rate of 0.03 gr/dscf.- No visible 

emissions were observed during the one hour test;conducted on 

April 14, 1994 (previously submitted). , During the test, the kiln 

was processing green tile at the normal production rate of 2.5 tons 

per hour. 

All emission rates were determined according to the procedures 

. . prescribed by the --  - - - -.. - . . - - - -. . . -. . 1 

and the tested source was found to be in compliance with 

applicable emission standards. 



3 I hereby certify that these results are true and correct and 

I were obtained by the procedures and methods described herein. a ,,, 

I 
Respectfully Submitted; 



TABLE 1 

TEST SUNNATION 

PLANT: .,, 

SOURCE: MONOPOROSA KILN 

PARAMETER: PART.&FLUORIDE 

DATE: 5-23-94 

RUN . SANPLE FLOWRATE WATER STACK I S 0  ' PARTICULATE FLOURIDE 
NO. VOL. CONTENT TEMP. KINETIC ENISSIONS ERISSIONS 

(DSCF) (ACFM) (DSCFM) ( % )  (deo F )  ( % )  ( g r / d s c f ) ( l b / h r )  ( I b / h r )  

Average 9305 4732 6.86 513 96.2 0.0048 0.19 0.198 , 

X ALLOWABLE 0.0300 3.000 

X A l l o w a b l e  emiss ions p e r  P e r m i t  No. 



11. SOURCE DESCRIPTION 

.: . is a ceramic tile manufacturing plant 

operating a Sacmi brand monoporosa roller kiln. The kiln is direct 

fired using natural gas. The kiln has two stacks, one located at 

the tile discharge end of the kiln and one at the tile feed end of 

the kiln. During the test, all emissions were routed through the 

stack located at the tile feed end of the kiln. The damper on the 

stack at the tile discharge end of the kiln was observed to be 

closed during emission testing. 

The tested stack was 24.8 inches in diameter with two ports 90 

degrees apart. The sampling port locations were 4.6 stack 

diameters upstream and approximately 4.8 stack diameters downstream 

from disturbances in the exhaust flow. A diagram of the stack is 

shown in Figure 1. 



2 4 . 8  inch ~ i a r n e t e r  s t a c k  

Sampling Point 

Distance From 
Stack W a l l  ( Inches)  

* Note: P o i v t s  
1 & 10 Relocated 

, t o  1 .0"  From 
Stack Wall. 

FIGURE 1 

I....... . dNOPOROSA ROLLER K I L N  
SAMPLING P O I N T  LOCATION 



111. METHODS AND PROCEDURES 

The modified Method 13B sampling train was assembled as shown 

in Figure 2 for each fluoride/particulate test. A five foot probe 

with a heated stainless steel liner was used for all test runs. 

Stack temperature measurements were conducted at each point during 

sampling. 

The first and second impingers were each charged with 100 ml 

of distilled, deionized water; the third was dry; and the fourth 

was filled with known weight- of indicator-grade silica gel. 

Crushed ice was placed around the impingers during sampling to 

maintain the temperature of the gas leaving the last impinger below 

68'~. 

A heated glass microfiber filter in a glass filter holder was 

placed between the probe and the first impinger. 

Leak tests were performed on the sampling train before and 

after each sampling run by blocking the nozzle inlet. No leakages 

were observed at vacuum levels at or exceeding those experienced 

during sampling. 

Each sampling run consisted of 20 points, 10 points through 

each of two ports. Each point was sampled for three minutes, 

giving a total test time of 60 minutes per run. 



r At the end of each run, the volume of water collected in the 

first three impingers was measured and the silica gel in the fourth 

impinger was weighed to the nearest 0.5 gram to determine the 

volume of water collected. The impinger contents and a deionized 

I 
distilled water rinse of the impingers and connecting glassware up 

to the filter were collected in a sample storage container for 

subsequent laboratory analysis. The filter bell, probe and nozzle 

h were rinsed with acetone and collected in a separate sample bottle 

for subsequent particulate analysis according to EPA Method 5 

procedures. 

h upon completion of the gravimetric analysis ofthe particulate 

1 sample, the particulate residue in beakers, the filters, as well as 

CI the impinger, samples collected plus a blank sample of distilled 

I 
I water, acetone residue blank and an unused filter were analyzed for 

I total fluorides by ;, Inc. The analyses were 
I 

performed using a specific ion electrode procedures as described in 

I EPA Method 13B. 
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APPENDIX A 

TEST DATA AND CALCULATIONS 



SUNNARY OF TEST DATA 

1 I 

P l a n t :  

Source:  NONOPOROSA KILN 

Emission:PART.&FLUORIDE 

RUN 1 

Tes t  Date:  5-23-94 

Tes t  I n t e r v a l :  0920-1021 

T e s t  Time. min.: 60 

S t a c k  Area. sq. ft.: 3.353 

N o z z l e  D iame te r .  in.: 0.263 

B a r o m e t r i c  P ressu re .  i n .  Hq.: 30.10 

A b s o l u t e  S t a c k  P ressu re ,  in.  HQ.: 30.14 

Volume L i q u i d  C o l l e c t e d .  ml . :  52.2 

S t a c k  N o i s t u r e  (measured v a l u e ) .  % 7.5 

S t a c k  M o i s t u r e  ( s a t u r a t e d  v a l u e ) ,  % 5362.2 

S t a c k  Gas Temperature,  deq F: 512 

Sample Volume. DSCF: 

Gas V e l o c i t y .  FPS: 

Gas F l o w r a t e .  ACFN: 

Gas F l o w r a t e .  DSCFN: 

P a r t i c u l a t e  C o l l e c t e d .  mq: 
b 

A c i . d ' N i s t  C o n c e n t r a t i o n .  lb/DSCF: 

E m i s s i o n  Rate .  l b / h r :  

P e r c e n t  I s o k i n e t i c .  %: 

RUN 2 

5-23-94 

1100-1202 

60 

3.353 

0.27 

30.10 

30.13 

49.1 

6.7 

5291.3 

510 

32.3180 

45.994 

9253 

4728 

0.010 

4.82E-03 

0.20 

96.1 

RUN 3 

5-23-94 

1213-1314 

60 

3.353 

0.263 

30.10 

30.13 



CALCULATIONS 

PLANT: 
SOURCE: NONOPOROSA KILN 
PARANETER:PART.&FLUORIDE 
DATE: 5-23-94 

RUN NO. 1 
CD= 0.84 
Y= 1.012 
Dn= 0.263 inches 
An= 3.773E-04 sa. f t .  
Pb = 30.10 i n  Ha 
PS = 30:14 i n  ~q 
As = 3.353 59. f t .  
Time= 60 min 
V m  = 30.800 DCF 
Vm(COR)= 30.800 DCF 
dH= 0.93 i n .  HZ0 
Tm= 545 deq R 
Ts= 972 deq R 
Vlc= 52.2 m l .  
SQRTdPavq= 0.6044 
I n =  0.0093 mq 
F= 11.50 mq 

30.4222 DSCF 
2.4586 SCF 
0.0748 

53.62 
29 assumed 

28.1775 
46.4296 FPS 

4726 DSCFN 
. 9341 ACFN 

95.4 % 
0.0047 q r / dsc f  

0.191 l b / h r  
0.2363' l b / h r  

2 
0.84 

1.012 
0.27 i nches  

3.976E-04 sq. f t .  
30.10 i n  Hq 
30.13 i n  Hq 
3.353 59. f t .  

60 min 
32.943 DCF 
32.943 DCF 

1.06 i n .  HZ0 
549 deq R 
970 deq R 

49.1 m l .  
0.6000 
0.0101 mq 

10.50 mq 

32.3180 DSCF 
2.3126 SCF 
0.0668 

52.91 
29 assumed 

28.2654 
45.9945 FPS 

4728 DSCFN 
9253 ACFI 
96.1 % 

0.0048 q r / d s c f  
0.195 l b / h r  

0.2031 l b / h r  

3 
0.84 

1.012 
0.263 inches 

3.773E-04 sq. ft. 
30.10 i n  Hq 
30.13 i n  Ha 
3.353 5.9. f t .  

60 min 
32.002 DCF 
32.002 DCF 

0.93 i n .  HZ0 
554 deq R 
977 deq R 

45.3 m l .  
0.6025 
0.0097 mq 

7.62 mq 

31 . I041 DSCF 
2.1336 SCF 
0.0642 

56.22 
29 assumed 

28.2939 
46.3280 FPS 

4742 DSCFN 
9320 ACFN 

. 97.2 % 
0.0048 qr/dscf 

'.. 0.196 l b / h r  
0.1536 l b / h r  
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6-Jun-1994 
Page 1 

fi Sample Identif isation: 

I Impinger solution/Filter 113 

I Run 1, Monoporoson kiln 
I 

i Date Received: 
I 

i Laboratory Number: 

I 

0 CERTIFICATE OF ANALYSIS 

I Method Parameter Result Units 

1 4OCFR Part 60 App.A Method 138 
I _ _ _  Total Fluoride in Solution & Filter 11.5 mg 

Volume of Solution 

JUN 9 \994 



: 

I Report For: 

6-Jun-1994 
Page 1 

Ij Sample Identification: 

I Impinger solution/Filter 114 

II Run 2 .  Monoporoson kiln 

I 

i Date Received: 
I 

Laboratory Number: i I 

CERTIFICATE OF ANALYSIS 

Parameter Result Units 

40CFR Part 60 App.A M ethod 13B 
Total Fluoride in solution & Filter 10.5 mg - ~ 

.Volume of Solution 
. . Y : -'? . . 



. .~ - 
Report For: - - 

-- - - I 

. - 

6-Jun-1994 
Page 1 

Sample Identification: 

Impinger solution/Filter 115 attn: m- 
Run 3, Monoporoson kiln - -  - 2 7 -  

Date Received: 27-May-1994 

Laboratory Number: 

CERTIFICATE OF ANALYSIS 

Method Parameter Result Units 

40CFR Part 60 App.A Method 13B 
Total Fluoride in Solution & Filter 7.62 m9 

EPA 
Volume of Solution 387 r n ~  



i ' .,y. 

I :  - 'Report For: 

1 - Impinger solution/Filter 116 

fi Run -- - . -  4, Blank 

> -  ~. : 
; :' 

Date Received: 27-May-1994 
I Z . . 

, Laboratory Number: 
. . 

6-Jun-1994 
Page 1 

attn: 1-b 

- ~ 

\ 
.It, i:.. .:....... -, . -. i.. 

I .  ; .: ' ' . . 
. , CERTIFICATE OF ANALYSIS 

. . . .  
~ a ~ a m e t e r  Result Units . - .  

App.A Method 13B 
Total Fluoride in Solution & Filter 0.004 mg 

volume of Solution 100 mL 
- .  , .. 

. . 
.: 

.. - .  
= . . . ; , . . 

. . 
!?. . ~ 

... . . .  
,' . 

. .  

. . . 
.... 

. ... 



APPENDIX B 

VISIBLE EMISSION TEST REPORT 





APPENDIX C 

PROCESS WEIGHT STATEMENT 



PROCESS RATE STATEHENT 

L l S  , , ,  , COHPANY: . , n 

SOURCE: Honoporosa Kiln 

DATE: May 23,1994 

RUN NO. 1 0920 -/aZ/ 

R U N  NO. 2 -/Zaz 

M/ddPzPur%' fl,+d&z& 
TITLE 

R - /< - 9Y 
DATE 

R . .  

'PROCESS RATE 

Y928 &ikp 



APPENDIX D 

., CALIBRATION DATA 
. ,@ 



I SUMMARY OF EQUIPMENT CALIBRATION 

....................................................................... I ~ q u i p m e n t  Ca l ib .  D a t e  P l a c e  Method R e s u l t s  ....................................................................... 

I NOzzle "A 

05/23/94 On-Site 3 measurements Dn=0.274 
w/ v e r n i e r  c a l i p e r  

4 Nozzle $9. 05/23/94 I t  Dn=0.263 

I P i t o t  Tube P-1 03/15/91 - EPA Method 

I P i t o t  Tube P-5 03/24/95 II Cp=0/84 

Meter Console 01/17/94 - W e t  T e s t  Meter Y=1.012 

I - H@=1. 929 

I Post-Test  Check 05/31/94 W e t  T e s t  Meter Y=O. 999 

Thennocoup& 03/18/94 Cor rec t  to 4 ( conso l e  - +I% 



TYPE S P I T O T  !TUBE INSPECTION DATA FORM 

! 

K yes  
. . . . P i t o t  tube  assembly l e v e l ?  no 

P i t o t  tube  openings damaged? - yes (explain b e l o w )  ,)C no 

,529 ', 579 

al 
- 2 (< lo0) ,  p1 = O.<" ( < S o ) ,  = /" ( < I o ~ ) . , .  a 2  - 

.-  ezA ( < 5 0 ,  
$2 - 

. . .  

2 a, e =  / Y = . -  . 

z = A s i n y =  0 . 0 3 6 5 c n  (.in.); <0.32 an (<1/8 i n . ) ,  . . 

w = A sin e = 6',.9/83 c m  ( i n . ) ;  (-08 cn (<1/32 in.) 

gAeT i L.. Comments : /IYPX ' ,$>R, 
c, = d . g +  

c a l i b r a t i o n  r e s i r e d l  Y e s  { no 

NIL UU 

! 1.1 . c s l  . 

Pitot tube I.D. Number: y- t 
i Inspection Date: 

Inspected By: 
- .  . 



. . 
n2~ s PITOT TUBE INSPECTION DkTA FORM 

.. 

yes (e-lzin below) $, . no 

- 17Q (i3.1 

. - . .  

z = A s i I L y  = 

w = A.siz € = 

coirasats : 

c 2 ~ ~ ~ r z t i o E  r5+:=<? yes 

,L>::Z ?A< 

mTL: , 

I  
8-5:x ?A.C 

o.4, n 1 0 . 5 5  a 
(I,,' I".)  1x8 U I - I  (:I 

(=I  
Pitot tube I.D. Nvober: 

-__. - .-- 
A# 

( 1 1  

1 9 1  



DGH Calibration 

control BOX NO. : 0 SDGH : 

Barometer ('Hg): 29.990 Ys: 0.9980 

.............................................................................. 
*Hd Net SDGN Net DGH SDGH DGH DGH DGN Time Vacuum 

Volume . Volume Temp In Out Avg. Setting Y dHa 
('H20) (ft3) (ft3) ( F) ( F) ( F) ( F) (min) ('Hgl ("H20) 
[ dHd I [Vsl [Vdl Its1 [tdl 
.............................................................................. 

0.50 5.706 5.634 67.0 67 67 67.0 15 3 1.010 1.9247 
1.00 8.115 8.000 68.0 68 70 69.0 15 3 1.012 1.9068 
1. 50 10.591 10.424 68.0 72 76 74.0 16 3 1.022 1.8962 
2.00 12.896 12.829 68.0 73 77 75.0 17 3 .1.012 1.9215 
2.50 12.596 12.555 68.0 74 78 76.0 15 3 1.010 1.9564 
3.00 13.765 13.714 68.0 74 78 76.0 15 3 1.009 1.9658 

.............................................................................. 
1.012 1.929 

dHd RANGE CRITERIA ..................................... 
........................... I I  Thermocouple Check I  I 
0.069 <0.1SnH20 I  I  I  I  

I I EEC-2: .7S F = 535 R I I  
I  I ASTN: 68 F = 528 R I  I  
I  I  I  I  
I  I  DIFFERENCE % : 0.09 I  I  
I  I  I  I 
..................................... 

Y=~Vs*Ys~Pbar*(td+46O)l/[Vd+~Pbar*(dHd/l3.6~~*~ts+460~1 h ' dHa=IPb(O. 0317*dH/ (td+4SOl (tr.460) *TimelVrlA2. 

1 SDGH= Standard ~ r ~ :  Gas Heter 



- 
i 

Recheck of Orifice and DGM Calibration 

Technician: m 
Control Box No. :- SDGM: 30593 

Barometer ("Hg): 30.010 Ys: 0.9990 

Monoporosa Kiln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AHd Net SDGM Net DGM SDGM DGM DGM DGM Time Vacuum 

Volume Volume Temp In Out Avg. Setting 
("H20) (ft3) (ft3) ( F) ( F) ( F) ( F) (min) ("Hg) 
CdHdl C Vs I C Vd I Ctsl Ctdl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................... 
Y(1)= 0.994 1 I  Thermocouple Check I I  

I  I  I I  
Y(2)= 1.003 1 1  EEC-2 83.33 F = 543. R l  l 

I  I  - ASTM: 81 F = 541 R I  I 
Y(3)= 1.001 1 1  I  I 

I  I  DIFFERENCE: 0.43% I  I 
Y(avg)= 0.999 1 I  I  I ..................................... 

Y=CVs*Ys*Pbar*(td+46O)l/CVd*(Pbar+(dHd/l3.6))*(t~+460)1 
SDGM= Standard Dry Gas Meter 





APPENDIX E 

CHAIN OF CUSTODY 





Consulting 

LETTER OF TRANSMITTAL 

TO-- A i r  Section 

GENTLEMEN: 
WE ARE SENDING YOU Attached Fermit Applications Report Review Fees 

Shop Drawings Prints . Plans Samples 0 Specifications 

THESE ARE TRANSMllTED as checked below: 

For approval & For Your use 

COAES 

1 

. . 

As requested 

REMARKS 
If you have any questions,  lease c a l l  me a t  

NO DESCRlPnON 

Annual compliance t e s t  conducted on the Monoporosa K i l n  located a t  the 
abdves;nefer6nced f a c i  1 i t y  on May 23, 1994. 

* 
. . 




