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. .  

I 

TO. Arch MacQueen 
EPA, RTP, N.C. - MD - l$ 

As discussed I am submitting tes t  d a t a  f o r  the rotary furnaces a t  
Barmet Industries - Rockport, Indiana dross recovery f a c i l i t i e s .  

Attached are copies o f :  
1 )  
conducted April 25-26, 1978. 
2) 
during t h a t  testing. 
3)  
conducted April 5-6, 1979. 
4 )  
on April 5-6, 1979. 

Particulate emission t e s t  resu l t s  for  the "old" baghouses 

Analysis resul ts  of particulate captured on sampling f i l t e r s  

Particulate emission t e s t  resu l t s  for  the "new" baghouses 

The  t r i p  report from the inspector observing the testing 

Barmet replaced a l l  existing rotary furnace baghouse control equip-  
ment w i t h  new bashouses o f  improved design pursuant  t o  a consent 
decree. 

I f  there are any questions concerning t h i s  information please feel 
free t o  contact me a t  (312) 353-2086. 
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Attachments ' 1  

. 
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INTRODUCTEON 

~. :.i. .. - - - ' - - -S ta t ionary  s o u r c e  sampl ing  was ,  performed a t  Barmet Indus-  
e ' \ -  . .  

- t r i e s  in-.Rockport, I n d i a n a ,  on A p r i l  2 5  and 26,  1 9 7 8 .  On A p r i l  

2 5  t h r e e  EPA blcthod 5 t e s t s  were made t o  de t e rmine  t h e  p a r t i c -  

u l a t e  e m i s s i o n s  from Furnace B o f  P l a n t  # I . .  These t e s t s  were 

made. i n  t h e  o u t l e t  s t a c k  l o c a t e d  downstream o f  baghouse # 2 .  

On A p r i l  26 s i m i l a r  t e s t i n g  was performed t o  de t e rmine  

t h e  p a r t i c u l a t e  e m i s s i o n s  from Furnace lP  o f  P l a n t  # 2 .  

t e s t s  were made i n .  t h e  . o u t l e t .  s t a c k  l o c a t e d  downstream o f  . . 

baghouse f l .  A t  t h e  same l o c a t i o n  two Andersen head p a r t i c l e  

s i z i n k  t e s t s  were performed.  

These 

!I 

David S c h u l t z  o f  EPA Region V ,  was on s i t e  on A p r i l  25 

du r ing  t h e  t e s t i n g .  R .  Edwin Z y l s t r a  and R i l l  Dihu, a l s o  from 

EPA Region V ,  were p r e s e n t  and r e a d  v i s i b l e  e m i s s i o n s  on A p r i l  

2 5  and 26. . . .  

The measurements made f o r  s t a c k  gas  f l o w  r a t e  and p a r t i c u -  

l a t e  emis s ions  were made . i n  acco rdance  w i t h . t h e  recommendations 

o f  t h e  Uni ted  S t a t e s  Envi ronmenta l  P r o t e c t i o n  '.Agency. 

The f o l l o w i n g  s e c t i o n s  o f  t h i s  r e p o r t  t r e a t  a summary o f  
1 

r e s u l t s ,  a p r o c e s s  d e s c r i p t i o n ,  and t h e  sampling and a n a l y t i c a l  

p rocedures  used .  



SUMMARY 01: RESULTS 
I 

T a b l e s  1 and 2 on t h e  f o l l o w i n g  pages p r e s e n t  r e s u l t s  

from t h e  p a r t i c u l a t e  erniss ions t e s t s  performed on Furnace B 

and Furnace P r e s p e c t i v e l y .  A l l  v a l u e s  p r e s e n t e d  were d e t e r -  

mined f o l l o w i n g  EPA Method 5 p r o c e d u r e s .  

The average  emis s ion  r a t e  (EPA 5) from Furnace .B was 

35.1 pcunds p e r  hour .  During t h e  t e s t i n g ,  Furnace B was 

charged  a t  an h o u r l y  r a t e  ave rag ing  10,41d pounds p e r  hour .  

According t o  t h e  I n d i a n a  R e g u l a t i o n  A e C '  5 ,  t h e  maximum a l l o w -  

a b l e  emiss ion  r a t e  f o r  t h e  c h a r g i n g  r a t e  s t a t e d  i s  1 2 . 3 8  pounds 

p e r  hour .  

1, 

The ave rage  emis s ion  r a t e  (EPA 5) from Furnace P was 1 4 . 8  

pounds p e r  hour .  During t h e  t e s t i n g ,  Furnace P was cha rged  

a t  an h o u r l y  r a t e  ave rag ing  6525 pounds p e r  hour .  According 

t o  I n d i a n a  Regu la t ion  APC 5 , t h e  maximum a l l o w a b l e  emis s ion  r a t e  

f o r  t h e  c h a r g i n g  r a t e  s t a t e d  i s  9 .05  pounds p k r  hour'. 

In a d d i t i o n  t o  t h e  normaLEPA Nethod 5 p r o c e d u r e s ,  an 

a n a l y s i s  o f  t h e  impinger  w a t e r s  f o r  p a r t i c u l a t e s  w a s  performed.  

Combining t h e s e  r e s u l t s  w i t h  the. r e s u ' l t s  s t a t e d  p r e v i o u s l y ,  t h e  

ave rage  p a r t i c u l a t e  emis s ion  r a t e  (EPA 5 + Impinge r s ) .was  36.2 

pounds p e r  hour  f o r  Furnace i3 and 15 .4  pounds p e r  hour  f o r  

-, 

F;urnace P .  : 

Table  3 p r e s e n t s  t h e  r e s u l t s  f rom Andersen sampl ing  head 

t e s t s  A - 1  and A - 2 .  

a t  t h e  baghouse o u t l e t  s t a c k  i n  l i n e  wit ;h  Furnace P .  

Both t e s t s  were pe r io rmed  on A p r i l  26,  1978 
I 
1 

\ 
2 



' TABLE 1 

1 

ARTICULATES, EPA METHOD 5: I 
45.44 

E a I S S I O N  RATE - 1 LBS/HR 

- _  

27.05 

'ARTICULATFS, FPA MFTBOD 5 + IMPINGERS: 

CATCH - MGRAHS 
282.8 

CONCENTRATION - GR/DSCF* 0.0958 

28.25 
FMISSION RATF - 

LSS/HR 

68 DFG F ,  2 9 . 9 2  I N .  HG 
i 

3 

2 

4 /25 /76  

1 5 6 .  

98.4 

35270. 

44813.  

.a 45.54 

. .  

526 .3  

0 .1780 

55.02 

537.2 

0 .1817  

56.16 

! 

? 

I 
i 

3 

4/25/78 

1 2 4 .  

99 .7  

38259.  

45246. 

49 .36  

226.8 

0 .0703 

23.20 

, ' 237.3 

0 .0740  

24 .28  
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TABLE 2 

SUMMARY OF RESULTS, PARTICULATE EMISSIONS 

PLANT $ 2 ,  FURNACE P ,  BAGHOUSF $1 OUTLET 
1 

NUMBFR 4 

ITE 4 /2  6 /18  

'ArK TEMPERATURE,  DFG. F 202 .  

KENT I SOK I N ET I C  1 0 2 . 7  

'ACK FLOW RATE . ' 1 1 5 1 9 .  
SCFM* D R Y  

'ACK FLOiJ RATE 1 5 5 2 7 .  
ACFM, WET 

ILUME OF GAS SAMPLED 40 .23  
i C F *  DRY 

LRTICULATES, EPA METHOD 5: 

CATCH - MGRAMS 484 .8  

CDNCENTRATI3N - GR/DSCF* 0 .1854  

1 8 . 3 0  EMISSION RATE - 

- .. . .  

. -~ LBS/HR 

IRTICUL~TES, EPA NETHOD 5 + IMPINGERS: 

CATCH - 'MSRAHS 4 8 8 . 9  

CONCENTRATION - GR/DSCF* 0 . 1 8 6 9  

EMISSION RATE - 18.45  
,' LBS/HR _- 

68 DEG F ,  29 .92  I N .  HG 

5 

4 / 2 6 / 1 8  

202 .  

1 0 2 . 6  

1 2 3 1 7 .  

1 6 4 2 1 .  

4 4 . 8 6  

333 .4  

0 .1145  

1 2 . 1 4  

348 .8  

0 .1197  

1 2 . 7 0  

. I  
, .  

i 
1 '  

I 
1 

.. 9c 

4 

6 

4 / 2 6 / 7 8  

1 8 8 .  

sa. s 
1 2 0 5 6 .  

1 5 6 6 1 .  

4 2 . 9 4  

3 7 6 . 4  

0 . 1 3 5 3  



1 5 . 0  

9.4 

.6 .3 

4 . 4  

2 .8  

1 . 4  

0 . 8 7  

0.59 

9 6 . 0  

84 .8  

79 .4  

74.2. 

62 .0  

5 1 . 7  

29.4 

1 1 . 8  

1 

I 

Tes t  A-2- 

Aerodynamic 
Diameter  
Microns 

I .  

1 5 . 5  

' 9 .6  

. 6 .4  

4 .5  

2.8 

1 . 5  

.' ' 0 . 8 8  

0 . 6 1  

Cumulative P e r c e n t  
Less Than 

S t a t e d  S i z e  - 

96.4 

8 7 . 9  

8 1 . 4  

76.8 

54 .3  

3 9 . 1  

32 .2  

1 9 . 2  

. .  
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’! , PROCESS DESCR1I”I’ION AN11 OI’ERATION 

Barmet I n d u s t r i e s  i.n Rockport ,  I n d i a n a  i s  a Dross  Recovery I 

F a c i l i t y .  Barmet h a s  a v a i l a b l e  f o r  o p e r a t i o n  n i n e  r o t a r y  f u r n a c e s ,  

bu t  o n l y  s i x ’ a r e  i n  o p e r a t i o n  a t  any one t ime.  The f u r n a c e s  can 

be e i t h e r  o i l  o r  g a s  f i r e d .  During t h e  t e s t i n g ,  gas  was u s e d .  

Each f u r n a c e  i s  manual ly  cha rged  w i t h  d r o s s  o b t a i n e d  from 

primary aluminum smelters and s a l t  which a c t s  a s  a f l u x i n g  

agen t .  

and t a p p i n g ,  l a s t s  f o u r  hour s .  S i x  f u r n a c e s  a r e  o p e r a t e d  twenty-  

f o u r  hour s  a d a y .  

Each h e a t  p e r i o d ,  which i n c l u d e s  charging, f l u x i n g ,  
. ,  4 

Th’e g a s e s  f rom t h e  f u r n a c e s  a r e  drawn th rough  a w a t e r  s p r a y  

e v a p o r a t i v e  c o o l e r  and a baghouse by  an  induced  d r a f t  f a n  b e f o r e  

p a s s i n g  th rough  t h e  o u t l e t  s t a c k  and  i n t o  t h e  a tmosphcre .  

Each f u r n a c e  h a s  a second s t a c k  c a l l e d  t h e  emergency ex- 

h a u s t  s t a c k .  When e i t h e r  t h e  baghouse o r  t h e  induced  d r a f t  f a n  

is  n o t  i n  o p e r a t i o n ,  a n a t u r a l  d r a f t  c a u s e s  t h e  g a s e s  f rom t h e  

fu rnace  t o  p a s s  d i r e c t l y  t o  t h e  a tmosphere  th rough  t h e  emergency 

exhaust  s t a c k .  When t h e  baghouse i s  i n  o p e r a t i o n ,  a damper c loses  

of f  t h e  emergency s t a c k .  F i g u r e  I. shows t h e  p r o c e s s  a i r  f low 

schemat.ic as desc;ibed above. 

/’ 

During t h e  t e s t i n g  on Furnace B ,  a n o t i c e a b l e  amount o f  

f u g i t i v e  e m i s s i o n s  was l e a k i n g  o u t  of t h e ,  f u r n a c e  and  t h e  w a t e r  

sp ray  e v a p o r a t i v e  c o o l e r .  

P ,  a n o t i c e a b l e  amount o f  f u g i t i v c  e m i s s i o n s  was l e a k i n g  o u t  of  

t h e  f u r n a c e .  

L ikewise ,  d u r i n g  t h e  t e s t i n g  on Furnace  

I 

i 
i 
i 

Tab le  4 p r e s e n t s  t h e  f u r n a c c  char!:ing r n t c s  obse rvcd  d u r i n g  
9\ t e s t s  1-[I. T h i s  d a t a  was p rov idcd  by Rormct p e r s o n n e l .  
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TABLE 4 . .  

1 

DATE HEAT P E R I O D  FURNACE CHARGING RATE 
I_ 

3 
.. (pounds p e r  hour)  

10,266 

10,721 

6,409 

6,678 

B 

B 

4-25-78 12:OO - 4:OO PM 
4-25-78 4.00 -12:OO PM 

4-26-78 12:OO - 4:OO PEIl 

4-26-78 4 : O O  - 8:OO PM 

, P  

P 
I. 
t 

A weighted ave rage  f o r  t e s t s  1 - 3  and t e s t s  4-6 lgas c a l c u l a . t e d . b a s e d  

on t h e  amount of time sampled d u r i n g  each  h e a t  p e r i o d .  The 

average c h a r g i n g  r a t e  was 10,410 pounds p e r  hour  f o r  t e s t s  1 - 3  

and 6525 pounds p e r  hour  f o r  t e s t  4-6. 

.. 

J ' '  

. . .  

' 1. <I/ ._,' 

1 i , .b ~G.1 
I 

, 
/ 

'I 
r 

/ 

i 



FIGURE 1. 

' TO ATMOSPHERE 
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STACK 

I 
DAMPER 

FURNACE u- (CLOSED D U R I N G  TESTING) 

PROCESS A I R  FLOW SCHEKATJC AND SAMPLING LOCATION; 
F U R N A C E ~ B  OR P 
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. r  '. 'SAMPLING A N D  ANALYTICAL PROCEDUIES 

A l l  sampl ing  a n d , a n a l y t i c a l  p r o c e d u r e s  used were t h o s e  

recommended by t h e  Uni ted  S t a t e s  Envi ronmenta l  P r o t e c t i o n  Agency. 

Complete d e t a i l s  o f  t h e  equipment  and p r o c e d u r e s  used  a r e  d e s c r i b e d  

i n  Appendix E ,  which i s  e x t r a c t e d  from t h e  F e d e r a l  R e g i s t e r ,  

August 1 8 ,  1977. . 
The number and l o c a t i o n  o f  t h e  sampl ing  p o i n t s  u sed  on  A p r i l  

25,  1978 a t  p l a n t  F 1  were d e t e r m i n e d . f o l l o w i 1 g  t h e  p r o c e d u r e s  

s p e c i f i e d  i n  Method 1. 

i n t o  36 e q u a l  areas: One sampl ing  p o i n t  was p o s i t i o n e d  a t  t h e  

c e n t r o i d  o f  each  e q u a l  a r e a  ( s e e  f i g u r e  2 ) .  Each p o i n t  was 

sampled f o r  two minu tes  f o r  a t o t a l  t e s t  t ime o f  7 2  minu te s  

f o r  e'ach run .  

The s t a c k  c r o s s  s e c t i o n  was d i v i d e d  

. .  

An i d e n t i c a l  sampl ing  s t r a t e g y  was a p p l i e d  on A p r i l  26,  

1978 f o r  sampl ing  a t  p l a n t  F 2 .  T h i r t y - s i x  p o i n t s  .were sampled 

f o r  two minu tes  e a c h  f o r  a t o t a l  t e s t  time o f  72 minu te s  f o r  

e a c i .  run.  
11 

Andbrsen t e s t  A - 1  was pe r fo rmed  a t  po i& 6 on t r a -  

v e r s e  a x i s  A .  h d e r s e n  t e s t  A - 2  was made a t  p o i n t  6 , 0 n  t r a v e r s e  

a x i s  B. See f i g u r e  3 f o r  t h e  sampl ing  l o c a t i o n  schemat i c .  
,' 

I 
V e l o c i t y  measurements were made a c c o r d i n g  t o  Method 2 .  The 

molecu la r  weight  o f  t h e  s t a c k  g a s e s  was de termined  f o l l o w i n g  t h e  

p rocedures  o f  Method 3. Method 5 was u s e d  f o r  p a T t i c u l a t e  emis- 

s i o n s  d e t e r m i n a t i o n s .  I n  a d d i t i o n  t o  s t a n d a r d  a n a l y t i c a l  p r o -  

cedures  s p e c i f i e d  i n  Method S , . b a c k - h a l f  a n a l y s i s  o f  t h e  imp inge r  

.watcr catches for  p a r t i c u l a t e s  was perfornicd.  D e t a i l s  o f  a11 p r o -  

cedures  used  a p p e a r  i r ?  Appendix E .  
pc 

. .  

9 
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SECTION C-C 

I- 71" . 

T SAMPLING PORT: 

C 

L 

I 

- 

1 0 
A 

> .  - 

1.35 ' 

25' 

.-  $OM FAN 

I 

A 

SAMPLING POINT 
NUMBER 

1 
2 
3 
4 
5 
6 
7 '  

c a 
9 
10 
11 
12 
13 

> 14 

16 j 

18 1 

, 
15: 

17 i 

FIGURE 3, STACK DIMEf.ISIONS & SAMPLING JOINT LOCATIONS, 

FURNACE P, BAGHNSE #1 OUTLET 

DISTANCE FROM 
INSIDE WALL . 

1.0" 
3.1 
5.3 
7.7 

10.4 
13.3 
16.7 
21.0 
27.1 
43.9 
50.0 
54.2 
57.7 
60.6 
63.3 
65.7 
67.9 
70.0 
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TABLE 3 
:&, , 

'y' 

.. , 
DXOSS ANALYSIS (units unknown) 

TRACE ELEMENT 
SAMPLE # Si Fe cu Mn Mg Cr Ni Zn Ti 
R.50B4163 0.13 0.60 0.070 0.65 0.61 0.012 0.007 0.028 0.022 
R. 5OB4 190 0.20 0.62 0.074 0.66 0.63 0.013 0.007 0.028 0.021 

Be 
0.0001 
0.0000 

Na Ca 
0.0014 0.0011 
0.0016 0.0012 

Certain o f  the elements analyzed are relatively high in amount. 
include iron (Fe), Manganese (Mn) and magnesium (Mg). 
the dross, large amounts of salt (NaC1) are used in the process. 

These 
In addition to 

c 
b. Stack Sampling 

The visible emission evaluations are reported separately; however, it 
. can be stated that the plant emissions were in violation of standards 
during each evaluation completed. 

(1) Grab Samples 

As described earlier, grab samples for particulate were collected 
at two of the baghouses. 
elements contained in the particulate are described in Table 4 
below. The data are uncorrected for blank values. However, only 
those elements showing levels significantly above the amounts 

The results o f  the analysis for trace 

:, contained in the blank filters are reported. 

TABLE 4 

. . .  
. .  GRAB SAMPLES, CHEMICAL ANALYSIS 

CONCENTRATION (ug/m3 ) ,' 

1:. ,. . 1 /:026,000 C 50 * * * .* * * 
Baghouse 82 ' , 2 - 150 * * * * * * 

LOCATION RUN # c1 F1 Na Ca A1 Fe Mn Mg 

Plant C1 
,* . .  

. ,  

3 19,000 5 5 0  * 4 * * * * 
Plant #2 1 12,000 200 * * * * * * 
Baghouse #2 2 14,000 500 * * * * * * 

3 5,000 200 * * * * * * 
- Sample results not reported because sampler malfunctioned 
* Results not reported, reagent blank concentrations could not be deterwined 

3 

. .  



The analytical results of the particulate sample taken below the 
hopper o f  Baghouse #4, Plant 81 are described in Table 5. 

/ 

TABLE 5 

PARTICULATE ANALYSIS, BAGHOUSE CAPTURE 

CONCEXTRATION 
ELEMENT wf g 
Chloride 580 
Fluoride 2.7 
Sodium 350 
Calcium 4.1 
Aluminum 
Iron 
Manganese 
Magnesium 

900 
170 \ 
22 
800 

(3) Contractor Sampling 

A complete description of the stack sampling, including sampling 
location, is contained in a report prepared by the contractor. 
Copies of the report are available from the Enforcement Division, 
Region V. However, as described earlier, the sample filters were 
analyzed for trace elements by CRL. The results of the analysis 

. are contained in Table 6. 

TABLE 6 
- 

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

- : STACK SAMPLING RESULTS, CONTRACTOR 
?/ . .  

1 , . ~- . .  . 

.. . I 

CONCENTRATION (ug/rn3) 1' . . I  
.. . -  - 

SAMPLE RUN c1 F1 

2 180,000 160 
3 38,000 89 
4 65,000 6,100 
5 .. 29,000 3,100 
6 56 ,cOOO 1 ,GOO 

1 -. 103,000 220 

C. Ambient Sampling 

Na 
49,000 
117,000 
20,200 
123,000 
70,900 
35,500 

' 3 '  .. . ". 

Ca 
2,200 
2,000 
1,700 
1,300 
1,300 
2,300 

-. 

A1 
2 14 
65 
124 

1,340 
1,720 
1,130 

e 
Fe 
863 
587 

1,230 
415 
547 
95 

Mn Mg 
15 150 
12 90 
53 80 
32 440 
31 490 
9 370 

. .  

Numerous problems related to service of the network resulted in some 
loss of data. 
to be the major reason for problems which were discovered and corrected 
during the audits performed or only discovered following completion 
of the survey. 
questionable during the first 10 days of the survey because of faulty 
inkpew resulting in incomplete transducer (flow) charts. 
resulted i n  the loss of fiorne data or less assurance in the quality of 

The decision to use inexperienced personnel proved 

Tine sampling for particulate proved to be somewhat 

This 

9 
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, c . more 'of thc early data collected. During the course of the survey, 
mechanical problems with the wind recorder resulted in the loss of 
several days of wind data. Thi.s problem was eventually resolved by 
changing recorders. Following the completion of the study, it was 
discovered that the tape samplers had faulty timers resulting in the 
complete loss o f  COH data at Station C and the partial loss of COH 
data at Station B. The data f o r  Station B for the first eighteen days 
proved to be useable. All data for Station A were correctable. 

(1) High Volume Sampling 

. _  

The suspended particulate data (TSP) for each station are suma- 
rized in Table 7 below. 
described in Appendix B as well as the 24 hour average wind and 
the occurrence of precipitation. Specific to the average wind, 
if the daily average was from the southwest but did not prevail 
for at least six hours, the average fecorded is followed by a 
question mark. If should also be noted that the data on rain- 
fall are as measured at the Evansville airport. Data averages 
are included in Table 7 by station and parameter. In addition, 
the range of the data are presented. The parameters displayed 
are those that had significant concentrations above the filter 
blanks and also had an excellent distribution of concentration 
through the three stations. 

All data fo r  each.day of sampling are 

TABLE 7 ~ . .  . . .  
SUSPENDED PARTICULATE AND TRACE ELEMENTS, ug/m3 

PARAMETER 
LOCATION CONCENTRATION TSP c1 F1 Na Ca A1 Fe Mn 

A Average 71.9 10.98 0.127 7.1 2.9 0.646 0.578 0.028 0.3 
Minimum 30 1 n.o2 0.40 1.5 0.10 0.08 o.nn9 0.05 
~~~~ .. - .. .. _ _ _  _ _ ~ ~  .... ...._ . . .. 

Maximum 154 67 0.4 3 9 . .  10 2.11 1.73 0.058 1.1 
2nd Maximum 140 39 0.4 27 7.8 1460 1.0 0.054 0.82 
- 

Average 163.5 17.82 0.191 15.3 9.6 1.116 1.26 0.059 1.03 
Minimum 25 2 0.05 0.30 1.6 0.12 0.09 - 0.008 0.04 
Maximum 761 120 1.7 130 39 2.11 3.40 0.160 3.3 

2nd Maximum 369 110 0.4 55 23 2.03 2.63 0.110 2.0 
Average 142.7 30.77 0.282 17.5 6.7 1.281 1.13 0.046 0.84 
Minimum 24 2 0.02 0.2 1.5 0.12 0.17 0.008 0.04 
Maximum 533 164 2.1 80 2.9 3.65 2.80 0.140 2.4 

2nd Maximum 403 120 2.0 78 13 3.59 2.74 0.100 2.3 

The second maximum value is reported for comparison to the air 
quality standard. The interpretation of point source oriented 
network sampling is that a violation of the.standard occurs if 
monitoring data reflect a total of two excursions considering 
all stations in the network. The data for Stations B6C indicate 
violations at the individual stations. 

. .  ' , ,  

\ 
. .  
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May 2 1 ,  1.979 

I n d i a n a  S t a t e  Board of H e a l t h  
1330 14. Michigan S t r e e t  
Xnd iznapo l i s ,  I n d i a n a  46206 

A t t e n t i o n :  M r .  E.F. S t r e s i n o ,  Chief Enforcement Branch 
. . .  A.ir Pol . lu t ion  C o n t r o l  D i v i s i o n  

Reference :  Consent  Decree '  Cause Nunber C-78-314 

Dear Mr. S t r e s i n o :  

Purkuant  t o  t h e  r e f e r e n c e  Consent  Decree,  h e r e w i t h  s c c l o s e d  

and c o l l e c t 5 o n  e f f i c i e n c y  de t e r r o i n a t i o n s  f o r  F l a n t  1 and 
P l a n t  2 baghouses ,  as a g r e e d  your  l e t t e r  of 28 December 1978. 

You w i l l  be pl-eased t o  n o t e ,  as we a r e ,  the resul ts  of t h e  
t e s t s .  

3. . . 

:I 

(I.) du ly  e x e c u t e d  copy of t h e  p a r t i c u l a t e  compliance t e s t s  - 

.. 

. .  -. . 
' Very t r u l y  y o u r s ,  0 

ENCLOSURE: (1) one 

c c :  Mr. T.  Magan 
Kahn, Decs,  Donovan & Kahn 

. .,, 

. .  
. I. - 

I .  

.. ' .  . . .  
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I i . Pi,, ..; ' , ' ROBERT B. JACKO, Ph.D., P.E. 

Olfk. Phon.: 
' ' I  13171 743-1320 . .  

' .  
. .  U n i r d l y  Phone: 

( ~ 1 7 1  4944696 .. . 

Air Pollution Specialid 

May 4 ,  1979 
2530 Shagbark 

W. ldoydi . ,  lndiono 
. 47W6 

. .  

M r .  John A .  Grun igen ,  P l a n t , M a n a g e r .  . .  
. ' . '  B a r m e t  of I n d i a n a ,  Inc.' 

P. 0. Box 66 
I . .  Rockpor t ,  I n d i a n a  47635 

. .  . . .  
. .  . .  . 

. .  . .  
. .  . .  

. .  . 
_ I  

Dear M r .  Grunigen:  

t es t s  and c o l l e c t i o n  e f f i c i e n c y  d e t c r m i . & t i o n s  on P l a n t  2 .  
' A t t a c h e d  are  t h e  r e s u l t s  o f  t h e  p a r t i c u l a t e  compl i ance  

Raghouse 5 and P l a n t  1, Baghouse 1 servLng t h e  aluminum d r o s s  
r e v e r b a t o r y  f u r n a c e s .  

. I  have  a p p r e c i a t e d  t h e  o p p o r t u n i t y  of p r o v i d i n g  t h e s e .  
e n g i n e e r i n g  s e r v i c e s  t o  B a r m e t  and t h a n k  you f o r  t h e  f i n e  
cooperai+ion w e  r e c e i v e d  from t h e  p l a n t  p e r s o n n e l .  

, .  . .  s i i icare iy  y o u r s ,  
, .  . 

. .  . .  wp -. ' : ,  

. .  
, :  

. .  . .  Robert B. J acko  . .  

. .  
i .. 

RBJ:vj 
I ~ .  . 

, : ..~ .:  

. . .  ,I 

. .  

. .  

. .  

. .  . , 

. .  
. .  . .  
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PARTICULATE E M I S S I O N  COMPLIANCE T E S T S  
AND 

BAGHOUSE COLLECTION E F F I C I E N C Y  DETERMINATICN 

A T  
PLANT 2 ,  FURNACE " S " r  

PLANT 1, FURNACE "A" ,  BAGHOUS 

FOR 
BARMET OF I N D I A N A ,  I N C .  

ROCKPORT, I N D I A N A  
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ABSTRACT 

P a r t i c J l a t e  e m i s s i o n  co inpl iance  t e s t s  a t  p l a n t  2 ,  

Baghouse 5 and P l a n t  1, Baghouse 1 a t  t h e  Barmet of Indiana '  

F a c i l i t y  i n  Rockpor t ,  I n d i a n a  shows t h e  p a r t i c u l a t e  mass 

e m i s s i o n s  t o  b e  s u b s t a n t i a l l y ' b e l o w  t h e  a i l o w a b l e  l i m i t .  

Baghouse 5 h a s  a n  a v e r a g e  e m i s s i o n  r a t e  of  1.28 l b / h r  and 

compares t o  1 3 . 3  a l l o w a b l e  a t  a p r o c e s d  we igh t  ra te  of 5.8 

tor is /hr .  

a n d ' i s  s u b s t a n t i a l l y  below t h e  a l l o w a b l e  of 1 6 . 5  l h / h r  a t  

a p r o c e s s  we igh t  r a t e  of 8 . 0  t o n s / h r .  

I. 

Baghouse 1 a v e r a g e  e m i s s i o n  ra te  .is 0.30 l b / h r  

S imul t aneous  t e s t s  u p  and downstream of t h e  baghouses  

, . i . n d i c a t z  . ve ry  h i g h  c o l l e c t i o n  e f f i c i e n c i e s  € o r  p a r t i c u l a t e s  

of 9 8 . 9 4 %  f o r  haghouse 5 and 9 9 . 7 6  f o r  baqhouse 1. 

. .  . .  
. .  

. 

. .  
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I NTRODUCTION 

a i  

On A p r i l  5 t h  and 6 t h ,  1.979 a s e r i e s  of. p a r t i c u l a t e  - .. 1 
e m i s s i o n  t e s t s  were performed b o t h  ups t r eam and downstream 

of  Baqhcuse 5 and 1 serv ing  aluminum d r o s s  r e v e r b a t o r y  

f u r n a c e s  " S "  ana  "A" a t  p l a n t  2 and 1 r e s p e c t i v e l y  a t  B a r m e t  

of I n d i a n a  i n  Rockpor t ;  I n d i a n a .  The tests i n c l u d e d  EPA 

p a r t i c u l a t e  e m i s s i o n  comp1,iance tes ts  a t  t h e  baghouse o u t l e t s  

and p a r t i c u l a t e  m t s s  f l o w  r a t e  d e t e r m i n a t i o n s  ups t r eam of  

t h e  baghouse.  The haghouse o u t l e t  p a r t i b u l a t e  conip l iance  

t e s t s  were t h e n  compared t o  I n d i a n a  APC 5 f o r  a l l o w a b l e  

e m i s s i o n s  and t h e  ups t r eam t e s t s  were used t o  compute 

c o l l e c t o r  e f f i c i e n c y .  

- 

I. i 

i 

? 
~ 

; 
7, 

I !  - . . 5, 

'i 
. .  

! 
i 
! PROCESS AND FACILITY DESCRIPTION 

._ 
. .  

1- 
I 

Approximate ly  e q u a l  amoun t s  o f  N a C l  and aluminum d r o s s  I 
j '  

i 
' .  i are  c h a r g e d  t o  r e v e r b a t o r y  f u r n a c e s .  The f i n e  p a r t i c u l a t e s  1 

! i 

. .  
. .  

i: 
1 . .  

i n  t h e  ex  a u s t  g a s e s  from t h e  f u r n a c e s  a r e  c o l l e c t e d  i n  a n  

. induced d r a f t  hood system;.cooled a f t e r  p a s s i n g  t h r o u g h  a 
! 

s e r p e n t i n e  - f r e e  ' c o n v e c t i o n  h e a t  exchanger  and' removed i n  

a baghous'e f i l t e r .  The N a C l  i s  used  a s  a f l u x i n g  a g e n t  t o  

ass i s t  i n  s e p a r a t i n g  i m p u r i t i e s  f rom t h e  aluminum c o n t a i n e d  

i n  t h e  skim. 

I. 

0 .  . .. 
! 
i 

The baghouses  arc equipped  w i t h  Nomex f i l t e r  m a t e r i a l  

I and a r e  c l e a n e d  w i t h  a s h a k e r  sys tem.  

thermocoup1.e~  s e n s e  t h e  i n l e t  g a s  t e m p e r a t u r e  and a c t i v a t e  

To p r o i t e c t  t h e  b a g s ,  

L. I 
9 

.1 

I 

. !  

, 



.. 
;in ambient  .air  dam2er I.ocatod j u s t  u p s t r e a n  of t h e  baghouse .  

Under normal oper;lt.iOn. t h e  nmbient  a i r  dampers are  c l o s e d .  

\. . SA!4Pl,ING PROCEDURE AND HARDWARE 
.....,.. 

.. . . .  .-._ L,., ,_.- -... -. 

Baghbuse ' O u t l e t  Compliahce T e s t s  
\ 

-, . . ,_ 
. .- - . 

T!ie p a r t i c u l a t e  cdmpl i ance  tes ts  used  t h r o u g h o u t  t h e s e  

t e s t s  were i n  a c c o r d a n c e  w i t h  t h o s e  s p e c i f i e d  i n ' f e d e r a l  

R e g i s t e r ,  V o l .  3 6 ,  number 2 4 7  of  December 23, 19.71  e n t i t l e d  

"Envi ronmenta l  P ro tec t ion  Agency - S t a n d a r d s  of Per formance  

for New S t a t i o n a r y  Sources" and r e v i s i o n s  publ i sh 'ed  i n  t h e  

August 18, 1 9 7 7  F e d e r a l  R e g i s t e r ,  p a r t  11. 

t r a i n  used  t o  e x t r a c t  t h e  p a r t i c u l a t e  samples  i s  shown i n  

F i g u r e  l. 

The s a m p l i n g  

'! A g lass  l i n e d  p r o b e  was used  f o r  a l l  tests. 

The baghocse  has e i g h t  o u t l e t  d u c t s .  T h e r e f o r e ,  t h e  

o v e r a l l  s ampl ing  s t r a t e g y  w a s  t o  d e t e r m i n e  t h e  p a r t i c u l a t e  

c o n c e n t r a t i o n  i n  one  o f  t h e  d u c t s  and s i m u l t a n e o u s l y  measure 

t h e  t o t a l  gas.flow e n t e r i n g  t h e  ccnwIon i n l e t  baghcuse  d u c t .  

The p r o d u c t  o f  t h e  p a r t i c u l a t e .  c o n c e n t r a t i o n  and t o t a l  bag- 

house v o l u m e t r i c  g a s  f l o w  r e s u 1 . t ~  i n  t h e  e m i s s i o n  ra te  o f  

I 

p a r t i c u l a t e s .  

o f  H e a l t h  A i r  P o l l u t i o n  D i v i s i o n  s e l e c t e d  t h e  o u t l e t  d u c t  t o  

be sampled j u s t  p r i o r  t o  t h e  tes ts  and o b s e r v e d  a l l  t e s t i n g  

M r .  A Sunder l and  of t h e  I n d i a n a  S t a t e  Board 

a long  w i t h  Mr. John  C o n n e l l  o f  Region 5 EPA. Pr icr  to 

t e s t i n g  t h e  spec i f i c  sampl ing  s t r a t e g y  g u i d e l i n e s  were 

o b t a i n e d  i n  w r i t i n g  from M r .  P a u l  Dubenctzky,  C h i e f  o f  Source 

Sampling a t  ' t h e  I n d i a n a  S t a t e  Dozrd of H e a l t h  and t h e  a c t u a l  

2 %  
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.I . .  , .  
. .  , .  

nnmber of traverse p o i n t s  and l o c a t i o n  were r ' e ce ived  i n  a 

s k e t c h  from M r .  Dan Hancock also of t h e  I n d i a n a  S t a t e  Board 

of  H e a l t h .  

' 

I 

,.r . 
'\ ' j .  ,*-.... . F i g u r e ' 2  c o n t a i n s  a t o p  view of each  of t h e  bayhouses  -.. ,--- . 

. .  

. .  

.- 

. . .  

Sampled:; I n  each  view t h e  o u t l e t  d u c t  sampled i s  i n d i c a t e d .  
.- -. . .- >..... 

F i g u r e  3 shows t h e  l o c a t i o n  of  t h e  sampl ing  p o r t s  and 

tzaverse p o i n t s  i n  t h e  baghouse  o u t l e t  d u c t .  T h i s  d u c t  

section above  t h e  b o l t  f l a n g e  w a s  f a b r i c a t e d  so th'at once 

one o f  t h e  e i g h t  baghouse  o u t l e t  d u c t s  was s e l e c t e d  f o r  

sampl ing  on t h e  morning of t h e  t e s t s ,  t h i s  s e c t i o n  was b o l t e d  

i n t o  place. T h i s  same d u c t  

T e s t s  Upstream - of  Baghou= 

~ l l l  p a r t i c u l a t e  tests 

i d e n t i c a l  EPA-type sampl ing  

1. 
s e c t i o n  was"used orr b o t h  baghouses .  

u p s t r e a m  of t h e  baghou'se .used  

hardware  a s  was used  f o r  t h e  

baghouse downstream compl i ance  t e s t s  e x c e p t  t h a t  the  p robe  

had i! s t a i n l e s s  steel l i n e r  i n s t e a d  of g l a s s .  The sampl ing  

p l a n e  and t raverse  p o i n t s  l o c a t i o n  are  shown i n  F i g u r e s  4 

and 5 f o r  F u r n a c e  "S" and "A" r e s p e c t i v e l y .  Note t h a t  t h e  

i n l e t  d u c t  c o n f i g u r a t i o n  i s  q u i t e  d i f f e r e n t  fo r  each baghouse.  

A ' t o t a l  of 4 4  t raverse  p o i n t s  w e r e  s e l e c t e d  p e r  I EPA g u i d e l i n e s  

on baghouse 5 F u r n a c e  "S".  

sampl ing  p l a n e  on F i g u r e  5 f o r  baghouse 1 i s  i n  a n  i d e a l  

l o c a t i o n  b e i n g  17 d i a m e t e r s  f r o m  t h e  n e a r e s t  ups t r eam f low 

d i s t u r b a n c e  and 8 d i a m e t e r s  from t h e  n e a r e s t  downstream f l o w  

d i s t u r b a n c e .  A s  a r e s u l t ,  12 t r a v e r s e  p o i n t s  were s e l e c t e d  

for sampl ing  p e r  EPA g u i d e l i n e s .  

Note t h a t  t h e  l o c a t i o n  of t h e  

. . .  

4. 

4 

__ . -., 



g a s  i l e t  , I  
c1 n - 

d u c t s  
s amp 1 e d  

\ 

tl 
il :' 

gas o u t l e t  d u c t s  

P l a n t  2 

Furnace  S 
Baghouse 5 __ 

1 -  

0 

--=++El 0 

. P l a n t  1 

Furnace  A 

Baghouse 1 

, .  " scale:  l'!= 1 9 '  

F i g u r e  2 Top V i e w  of Baghouses  Showing Outlet Ducts  Sampled 

. .  . 
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i 

I w  

, -  I...., .. 
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. .  

h o r i z o n t a l  s a m p l i n g  p l a n e  

p o i n t  d i s t a n c e  p o i n t  d i s t a n c e  
( i n c h e s  ) . ( i n c h e s )  

39.7 
43.7 

1 2.0 
2 3. 6 13 C 

3 5.2 1 4  48.0 
4 7: 0 15 s1.0 
5 8.7 16 53.2 

10.6 17 55.4 
18 57.3 

6 
!I 7 
! 8  15.2 19 59.0 

9 18.0 20 60.8 
10 21.3 21 62.4 

1 2  1, 
i 

5 
1:. 

12.8 

, 
Ft3 
@ 
i?+ . 

11 26, 3 22 63.9 ?. 

I 

flow 

.- I 5. , sampl ing  
f. p l a n e  l o c a t i o n  

F i g u r e  4 Sampling P l a n e  C r o s s - s e c t i o n  and T r a v e r s e  
Location for P l a n t  2 ,  F u r n a c e  S ,  EaghoGse 5 Upstream 
Sample 

P o i n t  
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gas 
flow 

I 

. . .  

I 
. . v e r t i c a l  s ampl ing  p l a n e  

P o i n t  

1 
2 

4 
.5 
6 . .  

" .  3 : 

5.5' d i a  

NORTH 

d i s t a n c e  ( i n c h e s )  

2.9 
9.6 

19.5 
46.5 . .  
56.4 
63.1 

. .  r-- . .  

w-1 , .  

house  
. .  

s amp 1 i n g  
p l a n e  ,' 

35' 

- - I-- g 3 1 .  -451 b lower  ' 

f , r e e  c o n v e c t i o n  ! 
c o o l i n g  columns , .  

i 
I 
I 

F i q u r e  5 Sampling P l a n e  C r o s s - s e c t i 0 n . a  d T r a v e r s e  P o i n t  - 
L o c a t i o n  f o r  P l a n  

Sample 

1 , F u r n a c e  A,Baghouse 1 Upstream k. 
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S i n u l t a n e o u s  Determi .na t ion  of C and Q 
s S 

I 

' i  
On ' e a c h . b a g h o u s e  o u t l e t  d u c t , 3  compl i ance  tests were 

performed d u r i n g  t h r e e  f u r n a c e  h e a t s .  Dur ing  t h e  f irst  

' compl iance  r u n  on e a c h  baghouse ,  a s i m u l t a n e o u s  p a r t i c u l a t e  

t e s t .was  performed ups t r eam of t h e  baghouses  a s  was shown i n  

F i g u r e s  4 and 5.  T h i s  tes t  w a s  used  for  baghouse c o l l e c t i o n  

e f f i c i e n c y  d e t e r m i n a t i o n .  From t h i s  t e s t ,  t h e  t o t a l  t i m e  

ave raged  o v e r - t h e - h e a t  g a s  flow r a t e ,  Qs, t o  t h e  baghouse was 

also measured. Dur ing  t h e  second  a n 3  t h i r d  compl i ance  tests 

a t  t h e  baghouse o u t l e t  d u c t , . u p s t r e a m  @. w a s  d e t e r m i n e d  by 6 
p i t o t  and t e m p e r a t u r e  t r a v e r s e s  u s i n g  t h e  same p r o b e  and 

I 

ha rdware  as used d u r i n g  t h e  f i r s t  ups t r eam p a r t i c u l a t e  t es t  ! 
i 
i 
! 
: run .  Because o f  p o s s i b l e  g a s  f l o w  v a r i a t i o n s  o v e r  t h e  t i m e  

.of t h e  h e a t ,  Qs d e t e r m i n a t i o n s  w e r e  made e a r l y ,  midway and I 

- l a t e  i n  t h e  hea t . .  .Th i s  a s s u r e d  t h a t  t h e  same t i m e  ave raged  

ups t r eam Qs v a l u e  would be  u s e d  w i t h  t h e  same t i m e  ave raged  

downstream C s  value.  

. .  

: 1 
, ! . .  

). i I. 
. .  

I .PRESENTATION AND DISCUSSION O F  RESULTS \ 
. .  

Appendix 1 t h r o u g h  8 c o n t a i n s  t h e  c o n d e n s a t e ,  backwash 

and f i l t t r  w e i g h t s ;  o r i f i c e  p r e s s u r e  d r o p  v a l u e s ;  s t a c k  

t e m p e r a t u r e s ;  v e l o c i t y  p r e s s u r e s ,  sample volumes; and t i m e  

and o t h e r  i m p o r t a n t  tes t  p a r a m e t e r s .  P e r t i n e n t  c a l c u l a t i o n s  

l e a d i n g  t o  t h e  p a r t i c u l a t e  c o n c e n t r a t i o n s ,  and i s o k i n e t i c  

. .  
. ,  

i 

p e r c e n t a g e s  axe a lso i n c l u d e d .  I . 
i 

. .  

9 
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.. 
' Appendix, 9 t .hrough 1 9  c o n t a i r i s  t h e  ups t rea in  Q, d e t e r m i n -  

?I. ' I  

: 11.2 a t i o n s  f o r  t h e  2nd ana  3 rd  c u t l e t  compl iance  r u n s  f o r  e a c h  
t'.l 

k 

$f ' ~ - - + ~ ~ ~ d i . s  i d e n t i f i e d  as .  a n  "ups t r eam"  r u n .  

p 
%+.. ' . , 

baghouse.  The 1st  Qs run '  is i n c l u d e d  i n  Appendix 1 arid 5 

.~ L 
Appendix 20 c o n t a i n s  t h e '  o r i g i n a l  f i e l d  d a t a  s h e e t s .  

P l a n t  2 ,  Fu rnace  " S " ,  Baghouse 5 p a r t i c u l a t e  e m i s s i o n  

t es t  r e s u l t s  are  i n  Table 1. The baghouse  o u t l e t  p a r t i c u -  

l a te  c o n c e n t r a t i o n  r a n g e s  from 2 . 8  x l b / s c f d  ( 0 . 0 0 4 1  

g r a i n s / s c f d )  t o  7.6 x lo-' l b / s c f d  (0.0053 g r a i n s / s c f d )  w i t h  

t h e  c o r r e s p o n d i n g  i n l e t  gas f l o w  r a t e i f r o m  37,600 t o  42,200 

scfm. The a v e r a g e  c o n c e n t r a t i o n  is 5.4 x 1 0  l b / s c f d  (0.0038 -7  

g r a i n s / s c f d )  w i t h  a n  i n l e t  f l o w  o f  39,817 scfm. The 

cor re i sponding  p a r t i c u l a t e  mass e m i s s i o n  r a t e  i s  1 .28  l b / h r  

 and^ i s  w e l l  below t h e  a l l o w a b l e  e m i s s i o n  r a t e  o f  1.3.3 l h / h r .  

.Note a lso t h a t  t he  average i s o k i n e t i c  p e r c e n t a g e  i s  99.7%. 

P l a n t  1, Furnace  " A " ,  baghouse  1 p h r t i c u l a t e  e m i s s i o n  

tes t  results are in T a b l e  2 .  

o p e r a t i n g  nore e f f e c t i v e l y  t h a n  baghouse  5 .  The a v e r a g e  

p a r t i c u l a t e  c o n c e n t r a t i o n  is 3.6 t i m e s  lower  t h a n  baqhouse 5 

and t h e  mass emiss ion  r a t e  i s  4'.3 . .  t imes lower; Note a l so  

from T a b l e  2 t h a t  the  m a s s  e m i s s i o n  r a t e  i s  s u b s t a n t i a l l y  

T h i s  baghouse a p p e a r s  t o  b e  

below t h e  a l l o w a b l e  v a l u e  p e r  I n d i a n a  APC 5. The a v e r a g e  

i s o k i n e t i c  p e r c e n t a g e  i s  105.4%.  

T a b l e  3 c o n t a i n s  t h e  baghouse c o l l x t i o n  e f f i c i e n c y  

f o r  p a r t i c u l a t e s .  The d a t a  c o r r e s p o n d s  t o  t h e  s i m u l t a n e o u s  

t e s t  r u n s  made up and downstream o f  t h e  baghouse.  

10 
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?'a!>le 3 .  UagQouse P a r t i c u l a t e  C o ! . l . e c t i o r ~  Ef f i c i e r i c y  
-- 

P l a n t  2, Furnace  S, 

P l a n t  1, F u r n a c e  A ,  

Baghouse 5 

Baghouse 1 
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1, Plant: 2., Baqhouse 5 and P l a n t  I., Eaghouse I . ,  have c o l l e c t i o n  
1 

I 
e f f i c i . e n c i e s  of 9 8 . 3 4 %  and 9 9 . 7 6 6 ,  r e s p e c t i v e l y .  

SUMMARY 
I 

f 

I 

. .  1 
i 

1. 
f e f f i c i e n c i e s  above 9 8 . 9 % .  i 
t 
i 
i 

(1) P l a n t  2 ,  Baghouse 5 and  P l a n t  1, Baghouse 1 are  

r. s u b s t a n t i a l l y  below t h e  p a r t i c u l a t e  e m i s s i o n  ra te  r e g u l a t i o n  

s p e c i f i e d  i n  I n d i a n a  APC 5. b 

i I  

( 2 )  Both baghouses  a r e  o p e r a t i n g  w i t h  c o l l e c t i o n  
i 
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