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PREFACE 

The Emission Source Sampling Program d e t a i l e d  i n  t h i s  r e p o r t  
was conducted by Roy F. Weston, I nc .  pursuant t o  a t a s k  o r d e r  
issued by Region V o f  t h e  U n i t e d  S ta tes  Environmental Pro tec-  
t i o n  Agency, conforming to  t h e  terms o f  EPA Contract  No. 68- 
02-0240. M r .  James W. Davison, Ai . r  Sampling Superv isor ,  
d i r e c t e d  the  Weston f i e l d  team s t a f f e d  by t h e  f o l l o w i n g  pe r -  
sonnel : 

A l l a n  R. Daly Robert A. Lyon 

Barry  L. Jackson J e f f r e y  D. O ' N e i l l  

Approved fo r  Roy F. Weston, I nc .  

.. 

P r o j e c t  Manager 
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SUMMARY 

1 The Environmental  P r o t e c t i o n  Agency, Region V , r e t a i n e d  Roy F. Weston, 
I n c .  t o  conduct p a r t i c u l a t e  emiss ion compliance and contaminant removal 
e f f i c i e n c y  t e s t i n g  o f  furnaces a t  t h e  Barmet I n d u s t r i e s ,  I nc .  p l a n t  i n  
U h r i c h s v i l l e ,  Ohio. The t e s t i n g  i nvo l ved  t h e  two scrubbers and t h e  one 
baghouse t h a t  c o n t r o l s  the  emissions from t h e  dross aluminum recovery 
furnaces. The s a l t  recovery washer/dryer o u t l e t  s tack ,  an u n c o n t r o l l e d  
source o f  emiss ions,  was a \ s o  t e s t e d  f o r  compliance. Eng ineer ing  ob- 
s e r v a t i o n s  o f  u n i t  e f f i c i e n c y  and p l a n t  o p e r a t i o n  were i nc luded  i n  t h e  
s tudy ,  a long w i t h  conclus ions and recommendations. 

The sampl ing t r a i n  employed fo r  c o l l e c t i o n  o f  t h e  p a r t i c u l a t e  and gaseous 
contaminants was t h e  EPA Method 5 T r a i n ,  m o d i f i e d  t o  i n c l u d e  an alundum 
t h i m b l e  f i l t e r  ahead o f  t h e  pr imary  f i l t e r ,  p l u s  wet impingement u t i l i z i n g  
impingers c o n t a i n i n g  d i s t i l l e d  water  f o l l o w e d  by impingers c o n t a i n i n g  
5-percent NaOH as approved by t h e  Ohio €PA and EPA Region V .  

P a r t i c u l a t e  mass r a t e  r e s u l t s  o f  t h e  10 t e s t  runs, as d e f i n e d  by €PA 
Method 5 Procedures, a r e  summarized as f o l l o w s :  

Test 
Run Locat i o n  - 

1 Scrubber No. 2 

2 Scrubber No. 2 

3 Scrubber No. 1 

4 Scrubber No. 1 

5 Bag hou s e 

6 Baghouse 

7 Baghouse 

8 D r y e r  

9 D r y e r  . 
10 D r y e r  

'The F i e l d  Support 
A n a l y s i s  D i v i s  i o n  

Pounds/Hour 
I n l e t  O u t l e t  

58.52 ' 56.47 

90.38 97.86 

76.75 36.17 

71.72 44.95 

42.29 4.84 

41.59 4.63 

45.48 3.26 

15.09 - -  

- _  10.03 

8.99 - -  

Percent 
Remova 1 

3.5  

- -  

52.9 

37.3 

80.6 

88.9 

92 .8  

- -  
- -  

- -  

A 1 I owabl e 
P a r t i c u l a t e  

Emissions 
I b s / h r  

9.  I O  

9 .53 

6 .96  

6.57 

7.30 

7.20 

7.70 

2.11 

2.07 

2.42 

Sec t ion ,  A i r  S u r v e i l l a n c e  Branch, S u r v e i l l a n c e  and 

s-1 



I 
The baghouse o u t l e t  s tack  emissions compl ied w i t h  t h e  S t a t e  o f  Ohio A i r  
P o l l u t i o n  Regulat ions concern ing p a r t i c u l a t e  emissions. Both scrubber 
u n i t s  and t h e  u n c o n t r o l l e d  d r y e r  o u t l e t  f a i l e d  t o  meet these requirements.  
V i s i b l e  emission r e g u l a t i o n s  were s a t i s f i e d  by t h e  baghouse o u t l e t  and 
d r y e r  o u t l e t ;  however, bo th  scrubbers had b r i e f  p e r i o d s  o f  non-compliance. 

x 
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Source T e s t i n g  Report 

Barmet I n d u s t r i e s ,  I n c .  
U h r i c h s v i l l e ,  Ohio 

INTRODUCTION 

Barmet I n d u s t r i e s ,  I n c . ,  o f  Akron, Ohio, owns and operates aluminum 
recovery f a c i l i t i e s  a t  t h e  Barmet P l a n t  Number Two i n  U h r i c h s v i l l e ,  Ohio. 
Aluminum dross from a v a r i e t y  o f  sources i s  processed a t  t h i s  p l a n t  i n  
several  r o t a r y  furnaces t o  p r o v i d e  aluminum metal f o r  resa le .  

The emission c o n t r o l  system s e r v i n g  t h e  furnaces inc ludes  two scrubber 
u n i t s  and a baghouse, thus p r o v i d i n g  a t o t a l  o f  t h r e e  s tacks  exhaust ing 
t o  t h e  atmosphere. 
i s  an u n c o n t r o l l e d  emission source. 

The A i r  S u r v e i l l a n c e  Branch o f  t h e  U n i t e d  Sta tes  Environmental P r o t e c t i o n  
Agency Region V d i r e c t e d  Roy F. Weston, Inc.  t o  p r o v i d e  t e c h n i c a l  ass i s tance  
i n  o b t a i n i n g  and ana lyz ing  p e r t i n e n t  i n f o r m a t i o n  concerning a i r  p o l l u t i o n  
emissions from t h e  Barmet p l a n t .  

The s p e c i f i c  o b j e c t i v e s  o f  t h e  program o f  ass i s tance  t o  t h e  Region V o f f i c e  
inc luded:  

I .  

The d r y e r  o u t l e t  s tack  o f  t h e  s a l t  washing o p e r a t i o n  

The de te rm ina t ion  o f  t h e  compos i t ion  and q u a n t i t y  o f  emissions from 
each o f  t h e  f o u r  s tacks  a t  t h e  Barmet p l a n t .  

Approp r ia te  sampling t o  e s t a b l i s h  i f  t h e  s tack  emissions t o  t h e  a t -  
mosphere a r e  i n  compliance w i t h  t h e  Ohio Environmental P r o t e c t i o n  
Agency p a r t i c u l a t e  emission r e g u l a t i o n s .  

An i n v e s t i g a t i o n  o f  t he  p l a n t  process equipment and emission c o n t r o l  
devices t o  p r o v i d e  an assessment o f  t h e  e x i s t i n g  performance, and 
recommendations f o r  emission c o n t r o l  upgrading requ i red  t o  comply 
w i t h  t h e  S t a t e  o f  Ohio r e g u l a t i o n s .  

2 .  

3 .  

- 1 -  
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4. Observat ion and review of  p l a n t  o p e r a t i n g  p r a c t i c e s ,  w i t h  recommen- 
dat ions f o r  p o s s i b l e  improvement. 

5 .  Documentation o f  a l l  t e c h n i c a l  de termina t ions  and observa t ions ,  and 
p r e s e n t a t i o n  o f  t e c h n i c a l  data and exper t  test imony a t  enforcement 
conferences and subsequent l e g a l  procedures.  Prepara t ion  o f  enforce-  
ment a c t i o n  documentation i f  a v i o l a t i o n  o f  t h e  Ohio Environmental  
P r o t e c t i o n  Agency r e g u l a t i o n s  e x i s t s .  

The t e s t  program was s t a f f e d  and superv ised by Roy F .  Weston, Inc. pe r -  
sonnel and was conducted accord ing  t o  g u i d e l i n e s  prov ided by t h e  Ohio EPA 
and EPA Region V .  

The Weston Test  Team was o n - s i t e  d u r i n g  t h e  p e r i o d  o f  October 21 t o  3 1 ,  
1974 t o  per form t h e  emissions sampl ing and t o  ga ther  t h e  p e r t i n e n t  op- 
e r a t i o n s  data and observa t ions .  

A performance e v a l u a t i o n  o f  each o f  t h e  two scrubbers and t h e  baghouse 
requ i red  simultaneous sampl ing o f  t h e  gas stream before  and a f t e r  each 
u n i t  w h i l e  normal o p e r a t i n g  c o n d i t i o n s  were mainta ined.  The Ohio EPA 
e s t a b l i s h e d  t h a t  each t e s t  run i n c l u d e  an e n t i r e  batch c y c l e  o p e r a t i o n  
o f  t h e  furnace o f  i n t e r e s t .  

The gas stream contaminants sampled and analyzed inc luded p a r t i c u l a t e  
m a t t e r ,  hydrogen c h l o r i d e ,  c h l o r i d e s ,  f l u o r i d e s ,  cyanides, aluminum, 
l ead ,  cadmium, and s t r o n t i u m .  A l l  samples were analyzed i n  t h e  Weston 
Labora tor ies ,  West Chester,  Pennsylvania.  

The observa t ions  o f  v i s i b l e  emissions were performed accord ing  t o  EPA 
Method 9 by a c e r t i f i e d  observer .  

Th i s  r e p o r t  presents  t h e  r e s u l t s  o f  t h e  t e s t  program and inc ludes  a d i s -  
cussion o f  t h e  observa t ions  o f  t h e  p l a n t  opera t ions ,  a long w i t h  conclus ions 
and recommendat ions.  

- 2 -  



PROCESS OESCRl  PTI ON 

Barmet I n d u s t r i e s ,  I n c . ,  l oca ted  i n  U h r i c h s v i l l e ,  Ohio, pro- 
cesses aluminum s l a g  o r  dross t o  recover t h e  remaining a lumi-  
num. D i r e c t  f i r e d  r o t a r y  k i l n s  a r e  used t o  m e l t  and recover 
t h e  aluminum. S a l t  (sodium c h l o r i d e )  i s  added t o  t h e  k i l n  t o  
p r o t e c t  t h e  mol ten aluminum sur face  f rom o x i d a t i o n  and t o  a c t  
as a f l u x i n g  agent.  
bers.  
vented through a baghouse. 

Barmet ’s source o f  aluminum s l a g  cou ld  be any of t h e  pr imary 
or secondary aluminum smel ters .  The composi t ion o f  t h e  s l a g  
i s  thus h i g h l y  v a r i a b l e ,  depending on t h e  r e f i n i n g  process 
used, t h e  t ype  o f  f l u x  used, and t h e  q u a l i t y  o f  t h e  aluminum 
be ing  processed. On t h e  average, s l a g  conta ins  about 30- 
percent  aluminum. Barmet i s  a b l e  t o  recover about 90-percent 
o f  t h e  meta l .  A l though t h e  p r o d u c t i o n  r a t e  from t h i s  ba tch  
process v a r i e s  from day t o  day, t h e  average aluminum produc- 
t i o n  i s  approx imate ly  26 tons  per  day. 

The aluminum s l a g  i s  shipped t o  Barmet by r a i l  o r  t r u c k .  The 
s l a g  ranges i n  s i z e  f rom l a r g e  c l i n k e r s  (about 1 - i nch  d iameter)  
t o  ext remely f i n e  powder. There i s  g e n e r a l l y  some scrap m a t e r i a l  
and d i r t  i n  t h e  s lag .  T h i s  m a t e r i a l  has a d i r t y  gray appearance 

charged t o  t h e  k i l n s .  Barmet at tempts t o  segregate t h e  a lumi -  
num s l a g  by source a s  much as poss ib le .  

The aluminum s l a g  i s  recovered i n  t w o  10-foot d iameter  by 10- 
f o o t  long r o t a r y  k i l n s .  A d d i t i o n a l l y ,  t h e r e  a r e  t h r e e  8- 
f o o t  d iameter by 8 - f o o t  long r o t a r y  k i l n s  i n  p lace,  w i t h  room 
f o r  a f o u r t h .  The smal le r  k i l n s  a r e  g e n e r a l l y  used o n l y  t o  
recover  aluminum f rom the d r y e r  ope ra t i on .  A l l  raw s l a g  
process ing occurs i n  t h e  l a r g e r  u n i t s .  Accord ing t o  p l a n t  
personnel ,  t h e  t w o  l a r g e r  k i l n s  and o n l y  one of  t h e  smal le r  
k i l n s  a r e  operated a t  any t ime.  The un insu la ted  k i l n s  a r e  
d i r e c t  f i r e d ;  n a t u r a l  gas i s  t h e  o n l y  f u e l  used. The burners 
a r e  l oca ted  o u t s i d e  of t h e  k i l n s ,  w i t h  t h e  flame d i r e c t e d  i n t o  
t h e  charger  openings so  as t o  impinge on the  s i d e  w a l l  of t h e  
k i  Ins.  

Heat t r a n s f e r  t o  t h e  mol ten bed i s  predominant ly r a d i a n t ,  a l -  
though a d d i t i o n a l  heat  i s  t r a n s f e r r e d  by convec t ion  from t h e  
h o t ,  r o t a t i n g  k i l n  w a l l s .  A l though combustion i s  complete,  
heat losses a r e  l a r g e  due t o  t h e  h i g h  volume of  excess a i r  
drawn through t h e  k i l n .  
seven days a week, on a t h r e e - s h i f t  per  day bas i s .  

Exhaust gases a r e  vented th rough wet scrub- 
A hood system c o l l e c t s  f u g i t i v e  emissions, which a r e  

and i s  s t o r e d  i n  open p i l e s  throughout  t h e  yard u n t i l  i t  i s  I 

The p l a n t  operates 24 hours pe r  day, 
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PROCESS OPERATION 

The s l a g  i s  charged t o  t h e  hot, r o t a t i n g  k i l n s  by means o f  a f r o n t - e n d  
loader w i t h  a spec ia l l y -equ ipped bucket scoop. 
i n t o  t h e  opening a t  t h e  end of  t h e  k i l n .  
8,500 pounds, b u t  t h e r e  i s  no a t tempt  t o  accura te ly  c o n t r o l  process 
weight .  A f t e r  t h e  s l a g  has m e l t e d  down, some a d d i t i o n a l  s l a g  i s  o f t e n  
added. A f t e r  t h e  s l a g  has been charged, about 5,000 pounds of  s a l t  
(sodium c h l o r i d e )  a r e  added t o  t h e  furnace. 
i s  t o  b l a n k e t  t h e  mol ten aluminum sur face  and thereby prevent  o x i d a t i o n  
o f  t h e  meta l .  The s a l t  i s  a l s o  fused a t  o p e r a t i n g  temperatures.  Dur ing  
raw m a t e r i a l  charg ing  and for  about t e n  minutes t h e r e a f t e r ,  l a r g e  
q u a n t i t i e s  o f  h i g h  o p a c i t y  fumes escape f rom t h e  fu rnace and hood area. 

T y p i c a l  m e l t  t ime  i n  t h e  l a r g e  k i l n s  i s  about f o u r  hours.  M e l t  t ime  
i n  t h e  smal le r  k i l n s ,  p rocess ing  aluminum f rom t h e  d rye r ,  i s  about t w o  
hours. A l though t h e r e  i s  no i n s t r u m e n t a t i o n  a v a i l a b l e ,  t h e  temperature 
o f  t h e  mol ten aluminum and s a l t  was r e p o r t e d  t o  be i n  t h e  range of  
1,300° t o  1,600°F., However, h i g h e r  temperatures can be expected a t  
var ious  p o i n t s  i n  t h e  furnace,  p a r t i c u l a r l y  on t h e  f lame w a l l  and l i p  
p o i n t s  on which t h e  f lame d i r e c t l y  impinges. Exhaust gases escape 
through t h e  r e a r  opening i n  t h e  k i l n  t o  a s tack,  which u l t i m a t e l y  
c a r r i e s  t h e  gases t o  t h e  wet washers. 

A t  t h e  end o f  t h e  m e l t  t ime ,  t h e  k i l n s  a r e  stopped. A t a p  h o l e  i n  t h e  
base i s  opened and t h e  heav ie r  aluminum i s  tapped i n t o  i n g o t s  o f  about 
1,000 pounds each. 
and t h e  k i l n  i s  ready f o r  another  charge. 

The curved scoop f i t s  
The t y p i c a l  s l a g  charge i s  

The purpose o f  the s a l t  

The mol ten s a l t  and s l a g  i m p u r i t i e s  a r e  then  tapped 

The s a l t  and s l a g  i m p u r i t i e s  a r e  fur ther  processed i n  a separate area 
o f  t h e  p l a n t  t o  recover  a d d i t i o n a l  aluminum. 
s a l t / s l a g  m i x t u r e  have been s t o c k p i l e d  throughout t h e  p l a n t .  

The s o l i d i f i e d  s a l t / s l a g  i s  c o a r s e l y  broken by a wreck ing b a l l .  
m a t e r i a l  i s  charged t o  a cont inuous,  co-cur ren t  r o t a r y  hydro-ex t rac tor .  
The s a l t  and o t h e r  s o l u b l e  m a t e r i a l s  (magnesium c h l o r i d e )  a r e  d i s s o l v e d  
and washed away. The washer i s  equipped w i t h  l i f t i n g  f l i g h t s ,  thus 
considerable,  a g i t a t i o n  occurs.  
a l s o  removed w i t h  t h e  water .  Separa t ion  o f  t h e  washwater and f i n e s  
f rom t h e  l a r g e r  p ieces  o f  aluminum i s  c a r r i e d  ou t  i n  a v i b r a t i n g  screen, 
u s i n g  a four-mesh screen. The o v e r s i z e d  m a t e r i a l ,  p r i m a r i l y  chunks o f  
aluminum, a r e  d r i e d  i n  a c o u n t e r - c u r r e n t ,  g a s - f i r e d  r o t a r y  d r y e r .  Fuel 
i n p u t  i s  t w o  t o  t h r e e  m i l l i o n  B tu  per hour.  Water vapor and combustion 
products  a re  vented through a s t a c k  on t h e  feed end o f  t h e  d r y e r .  

Large q u a n t i t i e s  o f  t h i s  

The 

F i n e s  generated by t h i s  a g i t a t i o n  a r e  
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The impure aluminum recovered i n  t h i s  opera t ion  i s  remelted and f u r t h e r  
processed i n  the  small r o t a r y  k i l n  described above. The suspended 
'sol ids  i n  the  wastewater a r e  thickened and removed; the  water i s  then 
discharged t o  a s e t t l i n g  pond. 

F igure  1 i l l u s t r a t e s  the aluminum recovery process, along w i t h  the  
fume c o l l e c t i o n  system. 
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EMISSION CONTROL SYSTEMS 

Three systems a r e  used a t  Barmet to  c o n t r o l  emissions t o  t h e  atmosphere 
from s l a g  process ing  equipment. Two v i r t u a l l y  i d e n t i c a l  systems c o l l e c t  
and c lean  most o f  t he  combustion gases from t h e  k i l n s .  The t h i r d  system 
inc ludes hoods over  t h e  f r o n t  end o f  t h e  k i l n s ;  these hoods a r e  then 
vented through a baghouse. 

Scrubber No. 1 

Scrubber and vent system No. 1 ( F i g u r e  2) c o l l e c t s  t h e  combustion produc ts  
from K i l n s  D ,  E ,  and F. Only K i l n  F was i n  o p e r a t i o n  d u r i n g  the  t e s t  
p e r i o d ,  a l though t h e  f l u e s  from t h e  o t h e r  two k i l n s  were a t  l e a s t  p a r t i a l l y  
open. The k i l n  i s  vented through a l a r g e  v e r t i c a l  f l u e .  The back end o f  
t h e  k i l n  i s  tapered t o  f i t  i n s i d e  a c i r c u l a r  opening c u t  i n t o  t h e  f l u e .  
There i s  a l s o  an opening a t  t h e  base o f  t h e  f l u e  t o  admit  a d d i t i o n a l  a i r .  
Furnace F i s  equipped w i t h  a f u l l  hood. The exhaust gas f l u e  a l s o  has an 
opening i n s i d e  t h e  top o f  t h e  hood t o  remove a d d i t i o n a l  gas. 

The th ree  f l u e s  combine a t  a v e r t i c a l  man i fo ld ,  which a l s o  serves as a 
re lease  vent i n  t h e  event o f  an e x p l o s i v e  r e a c t i o n  i n  t h e  k i l n .  The ex- 
haust gases then e n t e r  a Research -Co t t re l l  f looded d i s c  v e n t u r i  scrubber.  

Th is  scrubber has a movable o r i f i c e  p l a t e  which can be ad jus ted  t o  main- 
t a i n  requ i red  pressure  drop a t  v a r i o u s  a i r  f l o w  ra tes  o r  t o  o b t a i n  va r ious  
pressure  drops a t  t he  same gas f l o w  r a t e .  To change t h e  area ,  a d i s c  
l oca ted  i n  a c o n i c a l  s e c t i o n  o f  t h e  scrubber i s  r a i s e d  o r  lowered, thus 
changing the  clearance between t h e  pe r ime te r  o f  t h e  d i s c  and t h e  converging 
w a l l s  o f  t h e  scrubber.  The v a r i a b l e  t h r o a t  area has a 2O:l r a t i o .  The 
narrow opening and t h e  convergent and d i ve rgen t  sec t i ons  above and below 
t h e  d i s c  c r e a t e  t h e  v e n t u r i  e f f e c t .  

The scrubb ing  l i q u i d  i s  in t roduced t o  t h e  system a t  t h e  top  cen te r  o f  t h e  
d i s c  and f lows across t h e  d i s c  and th rough t h e  annu lar  opening, where i t  
contac ts  t h e  gas. Water f l o w i n g  across  t h e  d i s c  loosens t h e  fo rmat ion  o f  
depos i t s  from t h e  d i r t y  gas and p r o v i d e s  u n i f o r m  d i s t r i b u t i o n  o f  t h e  scrub- 
b i n g  l i q u i d .  I n  t h i s  system, a d d i t i o n a l  water i s  a l s o  in t roduced i n  t h e  
approach duct t o  quench t h e  hot  gases and t o  p r o v i d e  a d d i t i o n a l  sc rubb ing  
1 i q u i d .  

A l l  of t h e  scrubb ing  l i q u i d  leaves t h e  u n i t  e n t r a i n e d  i n  t h e  c lean gas 
stream. An ad jacen t ,  c y c l o n i c  m i s t  e l i m i n a t o r  i s  used t o  separa te  the  
m i s t  from t h e  c lean gas. An induced d r a f t  f a n  discharges t h e  cleaned 
gases through a s t e e l  s tack.  A garden hose i n j e c t s  a d d i t i o n a l  f r e s h  
water i n t o  t h e  gas stream j u s t  b e f o r e  t h e  fan .  
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The separated m i s t  d r a i n s  from t h e  m i s t  e l i m i n a t o r  in to  a 500-gal lon 
c o n i c a l  t h i c k e n e r .  The c l a r i f i e d  l i q u i d  over f lows i n t o  a smal l  head 
tank,  which s u p p l i e s  t w o  250-gal lon-per-minute ( ra ted )  c e n t r i f u g a l  pumps, 
which r e t u r n  t h e  l i q u i d  t o  t h e  d i s c  and approach spray o f  t h e  scrubber .  
A s imp le  f l o a t  s w i t c h  c o n t i n u o u s l y  adds makeup water  t o  t h e  head tank  
as requi red.  
a l k a l i n e  scrubbing l i q u i d .  
r e h a b i l i t a t e d .  
u n i f o r m  l i m e  s l u r r y  t o  t h e  s e t t l i n g  tanks.  

P e r i o d i c a l l y ,  s ludge i s  d ra ined f rom t h e  bottom o f  t h e  s e t t l i n g  tank. 
The sludge i s  e i t h e r  d ischarged on t h e  ground o r  i s  pumped t o  a smal l  
pond on Barmet 's p r o p e r t y .  

Scrubber No. 2 

The second scrubbing system ( F i g u r e  3) c o l l e c t s  gases from furnaces A ,  
B ,  and C .  (Only A and B u n i t s  were i n  p l a c e  d u r i n g  t h e  t e s t s .  The f l u e  
from furnace C was blanked a t  t h e  man i fo ld . )  System No. 2 i s  v i r t u a l l y  
i d e n t i c a l  t o  System No. 1 descr ibed above, w i t h  t h e  except ion  o f  t h e  
s p e c i f i c  t y p e  o f  v e n t u r i  scrubber  used. The v e n t u r i  on System No. 1 
was a s tandard convergent t y p e  w i t h  a wet ted  w a l l  approach. The u n i t  
appeared t o  be a M i k r o - A i r e t r o n  v e n t u r i  scrubber,  a l though a l l  name- 
p l a t e s  and o t h e r  markings had been l o s t  and t h e r e  a r e  many such scrub- 
be rs  a v a i l a b l e .  The No. 2 scrubber i s  a l s o  a d j u s t a b l e  f o r  va r ious  f l o w  
r a t e s  o r  pressure  drops by moving a b l o c k  a l o n g  t h e  l e n g t h  o f  t h e  v e n t u r i  
t h r o a t .  A d d i t i o n a l  water  was a l s o  added t o  t h e  ductwork approach o f  t h i s  
scrubber .  

Baqhou se 

The t h i r d  system prov ides  v e n t i l a t i o n  o f  t h e  hot gases and contaminants 
from t h e  f r o n t  (charg ing  and drawing) end o f  t h e  k i l n s .  T h i s  system i s  
i l l u s t r a t e d  i n  F i g u r e  4. 

K i l n s  A and E a r e  equipped w i t h  hoods e n c l o s i n g  t h e  e n t i r e  u n i t .  
hood i s  approx imate ly  12 by 20 f e e t .  The vent  connect ion t o  t h e  baghouse 
i s  a t  t h e  t o p  f ront  o f  t h e  hood. Exhausted a i r  i s  vented t o  a m a n i f o l d  
running across t h e  roof of t h e  b u i l d i n g .  A d d i t i o n a l  a i r  i s  a l s o  exhausted 
t o  t h e  wet washers ( through a s l i t  i n  t h e  opening i n  t h e  f l u e ) ,  i n s i d e  t h e  
hood. These hoods a r e  equipped w i t h  doors which cover  t h e  f r o n t  openings. 
The door i s  opened pneumat ica l l y  to  p e r m i t  raw m a t e r i a l  charges. 

K i l n s  B ,  C , D and E a r e  equipped w i t h  hoods cover ing  o n l y  the  charg ing 
end o f  t h e  u n i t .  Open area i s  about 10 f e e t  by 4 f e e t .  The r e a r  o f  t h e  
hood extends near  t h e  body of  t h e  k i l n .  The hood has a f r o n t  opening t o  

Lime i s  manual ly added t o  t h e  s e t t l i n g  tank  t o  m a i n t a i n  an 
A separa te  l i m e  s l u r r y  tank  i s  c u r r e n t l y  be ing  

T h i s  m e c h a n i c a l l y - a g i t a t e d  system w i l l . p r o v i d e  a more 

2 ; F  
The 

1 

'SDace f o r  Furnace C i s  a v a i l a b l e ;  however, t h e  u n i t  i s  n o t  i n  p lace.  
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perm i t  raw m a t e r i a l  charging. These sma l le r  hoods a r e  no t  equipped w i t h  
doors. The vent connect ion a t  t h e  top  o f  t h e  hood extends t o  t h e  mani- 
f o l d  on t h e  r o o f .  

The hood exhaust gas i s  d i r e c t e d  to a baghouse. A t  one t ime an ambient 
a i r  b leed system was used t o  cool  t h e  gas. Th is  s i g n i f i c a n t l y  reduced 
hood exhaust volume, but  has been rep laced w i t h  an evapora t i ve  c o o l i n g  
system manufactured by Sonic Corpo ra t i on .  
a t o m i z a t i o n  t o  spray zero t o  s i x  g a l l o n s  pe r  minu te  o f  water i n t o  t h e  
h o t  gas stream. 
a t u r e  measurement, t y p i c a l l y  about two g a l l o n s  pe r  minu te .  

The exhaust gas then en te rs  a Dracco Mark I I  baghouse. The u n i t  was 
purchased used, and most i n f o r m a t i o n  has been ob ta ined  from F u l l e r  Company. 
The baghouse i s  f u l l y  i n s u l a t e d  w i t h  u re thane foam; i t  i s  a shaker type,  
d i v i d e d  i n t o  t h r e e  independent s e c t i o n s .  Each s e c t i o n  con ta ins  288 bags 
(864 t o t a l ) .  Bags a r e  approx imate ly  f i v e - i n c h  diameter by 1 1  f e e t ,  7 
inches long, w i t h  a ne t  area o f  13.9 square f e e t  p e r  bag. The gross area 
o f  t h e  baghouse i s  12,000 square f e e t ;  bag c o n s t r u c t i o n  i s  woven p o l y e s t e r .  

Th i s  system employs son ic  

The spray r a t e  i s  a u t o m a t i c a l l y  c o n t r o l l e d  i n  temper- 

The baghouse s t r u c t u r e  i s  t y p i c a l  o f  shaker types,  i . e . ,  t h e  i n l e t  duct 
branches e n t e r  t h e  t h r e e  modules th rough t h e  hoppers. F i l t r a t i o n  i s  
from t h e  i n s i d e  t o  t h e  o u t s i d e  o f  t h e  bag. The f i l t e r  gases leave t h e  
top  o f  t h e  baghouse i n  i n d i v i d u a l  ducts which combine t o  a s i n g l e  duct 
running t o  t h e  fan.  The th ree  o u t l e t  ducts have been equipped w i t h  mech- 
anized b u t t e r f l y  va lves  t o  i s o l a t e  t h e  modules f o r  c lean ing .  However, 
t h e  v a l v e  d r i v e ,  and p o s s i b l y  even t h e  v a l v e  i t s e l f ,  has been removed. 
The combined duct runs t o  an induced d r a f t  f an ,  which discharges t o  t h e  
atmosphere through a s t e e l  s tack .  

Was her/D r y e r  P rocess 

There i s  no a i r  p o l l u t i o n  c o n t r o l  equipment used a t  t h e  d r y e r  o r  r e l a t e d  
opera t i ons .  The washer/dryer o p e r a t i o n  i s  i l l u s t r a t e d  i n  F i g u r e  5. 

I 
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DESCRIPTION OF SAMPLING TRAIN 

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

The sampl ing t r a i n  designed f o r  t h e  c o l l e c t i o n  of  p a r t i c u l a t e  m a t t e r  
compl ied w i t h  t h e  EPA Region V t a s k  requirement t h a t  t h e  sampl ing be 
accomplished accord ing  t o  EPA and ASME PTC-271; t h e  t r a i n  a l s o  s a t i s f i e d  
t h e  Ohio EPA r e q u i s i t e  f o r  compl iance w i t h  EPA Methods2 

The t r a i n  c o n s i s t e d  o f  a s t a i n l e s s  s t e e l  n o z z l e  connected d i r e c t l y  t o  a 
s t a i n l e s s  s t e e l  h o l d e r  c o n t a i n i n g  a medium p o r o s i t y  alundum th imb le .  
T h i s  p r imary  f i l t e r  assembly was immediately backed-up by a Gelman F i l t e r  
Ho lder  s u p p o r t i n g  a 47-nun Gelman Glass F i b e r  F i l t e r ,  Type A.  An inconel  
probe (48 inches long) f o l l o w e d  t h e  f i l t e r  h o l d e r  and was connected t o  
t h e  f i r s t  o f  s i x  Greenburg-Smith lmpingers by means o f  a s h o r t  l e n g t h  o f  
t e f l o n  tub ing .  

lmpinger Number One was a m o d i f i e d 3  Greenburg-Smith lmpinger connected 
by a g lass  j o i n t  t o  a s tandard t y p e  Greenburg-Smith Impinger.  

Each o f  t h e  f i r s t  t w o  impingers conta ined e x a c t l y  100 m i l l i l i t e r s  o f  d i s -  
t i l l e d  wa te r .  The nex t  two impingers were a l s o  a m o d i f i e d  and s tandard  
t ype ,  and each conta ined e x a c t l y  100 m i l l i l i t e r s  o f  5.0 percent  sodium 
hydrox ide  s o l u t i o n .  A d r y  m o d i f i e d  impinger was n e x t ,  f o l l o w e d  b y  t h e  
f i n a l  m o d i f i e d  impinger charged w i t h  200 grams o f  d r y  pre-weighed s i l i c a  
g e l .  The f i r s t  t w o  impingers remained a t  ambient temperature;  a l l  o t h e r  
impingers were main ta ined i n  a crushed i c e  ba th .  A Research A p p l i a n c e -  
c o n t r o l  console p rov ided a l e a k l e s s  vacuum pump, a c a l i b r a t e d  d r y  gas 
meter ,  a c a l i b r a t e d  o r i f i c e ,  and a p p r o p r i a t e  i n c l i n e d  manometers. The 
sampl ing t r a i n  i s  i l l u s t r a t e d  i n  F i g u r e  6 .  

The p a r t i c u l a t e  captured  by t h e  t h i m b l e  and i n  t h e  sampl ing n o z z l e  s a t i s -  
f i e s  t h e  ASME PTC-27 method requirement for  t h e  p a r t i c u l a t e  ca tch .  The 
a d d i t i o n  o f  t h e  p a r t i c u l a t e  found on t h e  g lass  f i b e r  f i l t e r  t o  t h e  i n i t i a l  
ca tch  represents  t h e  EPA Method 5 p a r t i c u l a t e  sample. The p a r t i c u l a t e  
found i n  t h e  d i s t i l l e d  water  sample from t h e  f i r s t  two impingers was com- 
b ined  w i t h  t h e  preceding p a r t i c u l a t e  va lues,  r e s u l t i n g  i n  t h e  t o t a l  p a r -  
t i c u l a t e  c o l l e c t e d  by t h e  t r a i n .  
t r a i n  a r e  c a l c u l a t e d  s e p a r a t e l y  f o r  purposes o f  t h i s  r e p o r t .  

1 

Mechanical Engineers,  Power Test  Code PTC-27, 1957. 

Z 'Standards o f  Performance F o r  New S t a t i o n a r y  Sources", Federal  R e q i s t e r ,  
Volume 36, No. 247, December 23, 1971. 
3The m o d i f i c a t i o n  cons is ted  o f  s u b s t i t u t i n g  a one-ha l f  i nch  t u b e  opening 
a t  t h e  bottom o f  t h e  impinger i n s e r t  t ube  i n s t e a d  o f  t h e  usual  o r i f i c e  
and p l a t e  o f  t h e  s tandard type.  

1 ,  2, and 5. 

The amounts found by each p o r t i o n  o f  t h e  

& 'Determin ing Dust Concent ra t ion  i n  a Gas Stream", American S o c i e t y  o f  

- 14 - 
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Chlor ides ,  F l u o r i d e s ,  and Meta ls  

Simultaneous sampl ing f o r  c h l o r i d e s ,  f l u o r i d e s ,  cyanides,  aluminum, lead,  
cadmium and s t r o n t i u m  was accompl ished w i t h  t h e  m o d i f i e d  p a r t i c u l a t e  sam- 
p l i n g  t r a i n .  The sample recovery procedures a l lowed analyses o f  i n d i v i d u a l  
samples fo r  d e f i n i t i o n  o f  p a r t i c u l a t e  c h l o r i d e s ,  p a r t i c u l a t e  f l u o r i d e s ,  
and meta ls  f o r  b o t h  t h e  ASME PTC-27 and EPA 5 Methods. (ASME PTC-27 r e -  
s u l t s  a r e  p rov ided i n  a separate repo r t . )  

A n a l y s i s  f o r  h y d r o c h l o r i c  a c i d  was performed on t h e  conten ts  o f  impingers 
one and t w o ,  and a l l  impingers captured  c h l o r i d e s ,  f l u o r i d e s ,  cyanides, 
and meta ls .  

Gas stream v e l o c i t i e s  were measured b y  means o f  a c a l i b r a t e d  "5" t y p e  
p i t o t  t u b e  and i n c l i n e d  manometer. Temperatures were ob ta ined by u t i l i z i n g  
c a l i b r a t e d  thermometers. Gas composi t ion was determined by means o f  s tan-  
dard  o r s a t  a n a l y s i s .  

- 16 - 
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1 TEST PROCEDURES 

Scrubber Number One 

Sample P o r t  Locat ion  

The s e l e c t i o n  o f  t he  scrubber i n l e t  sampling p o r t  l o c a t i o n  was d i c t a t e d  
by the  ductwork c o n f i g u r a t i o n  which d i d  no t  pe rm i t  compliance w i t h  EPA 
Method 1 "D is tance from f l o w  d is tu rbance"  c r i t e r i a .  Two 3- inch  I.D. 
p o r t s  were c u t  i n t o  the  40- inch diameter metal  duct  a t  r i g h t  angles to  
each o t h e r  i n  the  only s t r a i g h t  r u n  o f  duc t  be fo re  t h e  scrubber.  The 
nearest  upstream f l o w  d i s tu rbance  was 44 inches and a downstream bend 
was loca ted  a t  60 inches. T h i s  sampling l o c a t i o n  r e q u i r e d  t h e  maximum 
number o f  sampling p o i n t s  (48). (See F i g u r e  2. )  

The e x i s t i n g  sampling p o r t s  i n  t h e  scrubber No. 1 o u t l e t  s tack  met the  
" e i g h t  diameters f rom a f l o w  d is tu rbance"  r u l e  and p e r m i t t e d  a s i x - p o i n t  
t r a v e r s e  through each o f  two sampling p o r t s  p o s i t i o n e d  a t  r i g h t  angles 
t o  each o t h e r  a t  a p o i n t  i n  t h e  meta l  s t a c k  40 f e e t  from the  nearest  
upstream d is tu rbance  and 60 f e e t  f rom any downstream d is tu rbance.  The 
exact d i s tances  o f  t h e  sample p o i n t s  a long t h e  i n l e t  and o u t l e t  t r a v e r s e  
a x i s  can be found i n  F i g u r e  7. 

P r e l i m i n a r y  Tes ts  

The c ross -sec t i ona l  area o f  t h e  i n l e t  duct  was d i v i d e d  i n t o  12 c o n c e n t r i c  
areas t o  p r o v i d e  24 sample p o i n t s  on each a x i s  f o r  a t o t a l  o f  48 p o i n t s .  
The p r e l i m i n a r y  v e l o c i t y  t r a v e r s e  was accomplished by measuring the  gas 
v e l o c i t y  p ressure  d i f f e r e n t i a l s  u t i l i z i n g  a c a l i b r a t e d  "S"  type p i t o t  
tube and i n c l i n e d  manometer. The p i t o t  tube was p o s i t i o n e d  i n  the  duct  
a t  each o f  t he  48 t r a v e r s e  p o i n t s  for  30 seconds t o  o b t a i n  a cons tan t  
read ing  on t h e  manometer. A s t a t i c  p ressure  was measured t o  c a l c u l a t e  
the  abso lu te  p ressure  i n  t h e  duct .  The gas stream temperature was con- 
f i r m e d  by a metal  d i a l  thermometer compared aga ins t  a c a l i b r a t e d  g lass  
thermometer . 
The o u t l e t  s tack  was d i v i d e d  i n t o  t h r e e  c o n c e n t r i c  areas t o  pe rm i t  s i x  
t r a v e r s e  p o i n t s  on each a x i s  f o r  a t o t a l  o f  12 sampling p o i n t s .  The 
gas v e l o c i t y  was observed i n  a s i m i l a r  manner as were t h e  i n l e t  measure- 
ments. Stack gas mo is tu re  conten t  was measured by wet and d r y  b u l b  
thermometers and was determined from standard psychromet r ic  t a b l e s .  

A summary o f  t h e  r e s u l t s  o f  these t e s t s  can be found i n  Tab le  1 .  
D e t a i l e d  t e s t  da ta  i s  presented i n  Tab le  A-1 o f  Appendix A. 
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TRAVERSE POINT 
NUMBER 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
1 1  
12 

BARMET INDUSTRIES, INC. 

FIGURE7 
SCRUBBER NUMBER ONE 

SAMPLING POINTS LOCATION 

UHRICHSVILLE, OHIO 

DISTANCE FROM 
OUTSIDE PORT (INCHES) 

4 112 
4 314 
5 114 
6 112 
7 314 
8 314 

10 
11 114 
12314 
14 114 
16 112 
19 112 

Y t 
INLET TRAVERSE POINT 

NUMBER 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

TRAVERSE POINT 
NUMBER 

1 
2 
3 
4 
5 
6 

- l a  - 

DISTANCE FROM 
OUTSIDE PORT (INCHES) 

27 112 
30 112 
32 112 
34 114 
35 314 
37 
38 114 
39 114 
40 114 
41 114 
'42 114 
42 112 

I - -  
. . - . . - .  OUTLET 

DISTANCE FROM 
OUTSIDE PORT (INCHES) 

5 
9 112 

16 
34 
40 112 
45 
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Formal Tests 

The s t a r t  o f  each o f  t h e  two t e s t  runs was scheduled t o  c o i n c i d e  w i t h  
t h e  i n i t i a l  cha rg ing  of fu rnace F.  T h i s  l a r g e  ( I O - f t  d iameter)  r o t a r y  
fu rnace was the  o n l y  fu rnace i n  o p e r a t i o n  o f  t h e  t h r e e  u n i t s  se rv i ced  
by scrubber No. 1 ;  however, t h i s  was considered normal o p e r a t i n g  
c o n d i t i o n s .  
f o r  t h e  fu rnace ( f rom i n i t i a l  cha rg ing  t o  tapp ing  o f  meta l )  was from 
t h r e e  t o  f o u r  hours. 
sampling p o i n t s  was chosen t o  a l l o w  sampling throughout the heat.  
Frequent th imb le  and f i l t e r  changes and sampling p o r t  change-overs 
p e r m i t t e d  o n l y  170 minutes o f  sampling f o r  t he  f i r s t  t e s t  run ou t  o f  
t he  230 minutes a v a i l a b l e ,  and 150 minutes of  sampling d u r i n g  the  205 
minute heat f o r  t he  second t e s t  run.  I n  b o t h  instances,  t he  sampling 
cont inued throughout the  e n t i r e  heat  w i t h  b r i e f  stoppages f o r  t h imb le  
and f i l t e r  replacement. Both t e s t s  were stopped immediately a f t e r  t h e  
metal  was tapped. 

Dur ing  sampling, gas stream v e l o c i t i e s  were measured by i n s e r t i o n  o f  
a c a l i b r a t e d  "S" t ype p i t o t  tube i n t o  t h e  duct  ad jacent  t o  the  sampling 
nozz le.  The v e l o c i t y  was observed immediately a f t e r  p o s i t i o n i n g  the  
nozz le  a t  each sampling p o i n t ,  and t h e  sampling r a t e  was ad jus ted  t o  
m a i n t a i n  i s o k i n e t i c  sampling c o n d i t i o n s .  A metal  d i a l  thermometer 
con t inuous ly  measured the  temperature o f  t h e  gas stream. Temperature 
measurements were observed a t  t h e  o u t l e t  o f  t he  impingers and a t  t he  
i n l e t  and o u t l e t  o f  t h e  d r y  t e s t  meter. Tes t  data were recorded f o r  
each sampling p o i n t .  The compos i t ion  o f  t h e  gas stream was monitored 
d u r i n g  each t e s t  by means o f  o r s a t  a n a l y s i s .  

The m a t e r i a l s  charged t o  t h e  process fu rnace d u r i n g  each heat were 
mon i to red  and recorded. A t y p i c a l  charge o f  dross was weighed a t  
1,100 pounds. A s i m i l a r  charge o f  s a l t  weighed 1,000 pounds. A 
n o t a t i o n  was made each t ime e i t h e r  a load o f  dross o r  s a l t  was charged; 
thus,  t h e  t o t a l  process charge d u r i n g  t h e  heat was recorded. A State; 
ment o f  Process Rate was completed f o r  each t e s t  run and i s  a v a i l a b l e  
i n  Appendix G,  Process Operat ions Log. 

An e v a l u a t i o n  o f  t h e  v i s i b l e  emissions from t h e  scrubber o u t l e t  s tack  
was performed for a 30-minute p e r i o d  i n  t h e  second t e s t  run. The 
observa t ions  were conducted by a r e c e n t l y  c e r t i f i e d  observer d u r i n g  a 
p e r i o d  o f  fu rnace charg ing ,  which represented a worst  c o n d i t i o n .  
Table A-9 presents  d e t a i l e d  v i s i b l e  emissions data f o r  scrubber No. 1 .  

The t ime  p e r i o d  es t ima ted  f o r  a complete ba tch  c y c l e  (hea t )  

A f i v e - m i n u t e  sampling p e r i o d  a t  each o f  t h e  48 

- 20 - 



Scrubber Number Two 

Sample Por t  Locat ion  

Two 3- inch  I . D .  sampling p o r t s  were r e q u i r e d  f o r  sampling t h e  40- inch 
diameter i n l e t  metal  duct  t o  scrubber No. 2 .  The p o r t s  were p o s i t i o n e d  
i n  t h e  most convenient l o c a t i o n  f o r  sampling i n  a s t r a i g h t  run o f  duc t ,  
w i t h  a d i s t a n c e  o f  4.4 s tack  diameters downstream be fo re  f l o w  d i s tu rbance  
and approximately one s t a c k  diameter f rom an upstream bend i n  t h e  duct .  
T h i r t y - t w o  sampling p o i n t s  were s e l e c t e d  accord ing  t o  EPA Method 1 
procedures. (See F i g u r e  3 . )  

Two e x i s t i n g  sampling p o r t s  i n  t h e  o u t l e t  s tack  from scrubber No. 2 
were s a t i s f a c t o r y  f o r  EPA Method 1 t r a v e r s e  requirements.  The p o r t s  
were c u t  i n t o  t h e  metal  s t a c k  a t  r i g h t  angles t o  each o t h e r  a t  a p o i n t  
33  f e e t  f rom the  nearest  downstream f l o w  d i s tu rbance  and 47 f e e t  f rom 
t h e  s t a c k  o u t l e t .  T h i s  l o c a t i o n  p e r m i t t e d  a s i x - p o i n t  t r a v e r s e  through 
each o f  t he  two p o r t s .  
and o u t l e t  t r a v e r s e  a r e  i l l u s t r a t e d  i n  F i g u r e  8. 

The d i s tances  f o r  t h e  sample p o i n t s  on t h e  i n l e t  

P r e l i m i n a r y  Tests 

The c ross -sec t i ona l  area of  t h e  i n l e t  duct  was d i v i d e d  i n t o  8 c o n c e n t r i c  
areas t o  p rov ide  16 sample p o i n t s  on each a x i s  f o r  a t o t a l  o f  32 p o i n t s .  

The p r e l i m i n a r y  v e l o c i t y  t r a v e r s e  was performed w i t h  a c a l i b r a t e d  "S" 
type p i t o t  tube and i n c l i n e d  manometer by measuring the  pressure  
d i f f e r e n t i a l  a t  each o f  t h e  32 p o i n t s .  Temperature o f  t h e  gas stream 
was measured w i t h  a metal d i a l  thermometer. 

The scrubber o u t l e t  s t a c k  was d i v i d e d  i n t o  t h r e e  c o n c e n t r i c  areas t o  
p r o v i d e  s i x  t r a v e r s e  p o i n t s  on each a x i s  f o r  a t o t a l  o f  12 p o i n t s .  The 
gas v e l o c i t y  and f l o w  was determined by p i t o t  tube and manometer i n  a 
s i m i l a r  manner as t h e  i n l e t  duc t  measurements. Stack gas stream 
mo is tu re  was measured by wet and d r y  b u l b  thermometers. 

Tab le  2 o u t l i n e s  the  r e s u l t s  o f  t h e  p r e l i m i n a r y  t e s t s  a t  scrubber No. 2.  
D e t a i l s  o f  t h e  t e s t s  can be found i n  Table A-2. 

Formal Tests 

The No. 2 scrubber serves furnaces A,  B ,  and C .  Two furnaces were i n  
o p e r a t i o n  d u r i n g  t h e  two t e s t  p e r i o d s .  
r o t a r y  fu rnace and produces approx imate ly  t w i c e  as much metal  per  heat 
as furnace B (8 f e e t  d iamete r ) .  Furnace A ba tch  heats were t h e r e f o r e  
used t o  determine t h e  t e s t  t i m i n g .  
scrubber i n l e t  and o u t l e t  i nc luded  a complete heat o f  Furnace A and 
u s u a l l y  two heats  o f  Furnace B d u r i n g  t h e  same per iod.  

Furnace A i s  a t e n - f e e t  diameter 

Each simultaneous t e s t  o f  t h e  

- 21 - 
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BARMET INDUSTRIES, INC. 
UHRICHSVILLE, OHIO 

FIGURE 8 
SCRUBBER NUMBER ONE 

SAMPLING POINTS LOCATION 

DISTANCE FROM 
OUTSIDE PORT (INCHES) 

4 
5 
6 112 
8 
9 314 

11 314 
14 114 
18 

t Y 

INLET 
TRAVERSE POINT 

NUMBER 
9 

10 
11 
12 
13 
14 
15 
16 

. DISTANCE FROM 
OUTSIDE PORT (INCHES) 

28 
31 314 
34 114 
36 114 
38 
39 112 
41 
42 

OUTLET 

TRAVERSE POINT DISTANCE FROM 

1 4 518 
2 9 318 
3 16 318 
4 35 518 

6 47 318 

NUMBER OUTSIDE PORT (INCHES) 

5 42 5ta 
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Seven and one-hal f  minutes o f  sampl ing a t  each o f  t h e  i n l e t  sampling 
p o i n t s  and t e n  minutes a t  each o u t l e t  p o i n t  p rov ided 180 minutes sampl ing 
t ime  o f  t h e  230-minute hea t  d u r i n g  t e s t  r u n  number one, and 150 minutes 
sampl ing f o r  t e s t  t w o  o f  t h e  a v a i l a b l e  190 minutes o f  the heat  c y c l e .  
Several  t h i m b l e  and f i l t e r  changes consumed t h e  t i m e  d i f f e r e n t i a l .  I n  
b o t h  t e s t s ,  sampling was performed throughout  the  e n t i r e  heat t ime p e r i o d .  

The sampling techniques were s i m i l a r  as those descr ibed fo r  sampling 
o f  scrubber No. 1 .  Temperatures were measured and recorded, and gas 
composi t ion was analyzed by o r s a t  methods. 

The loads o f  dross and s a l t  charges t o  b o t h  furnaces A and B were 
moni tored and recorded throughout  b o t h  t e s t s .  Statements o f  Process 
Rate can be found i n  Appendix G. 

V i s i b l e  emiss ions from t h e  scrubber  o u t l e t  s tack  were observed fo r  a 
30-minute p e r i o d  d u r i n g  run number two. The v i s i b l e  emiss ions were 
observed a t  a d i s t a n c e  i n  t h e  plume where i t  was es t imated t h a t  t h e  
water vapor was d i s s i p a t e d  and o n l y  p a r t i c u l a t e  m a t t e r  was r e s p o n s i b l e  
fo r  t h e  o p a c i t y .  The observa t ions  were performed d u r i n g  furnace 
charg ing.  V i s i b l e  emissions d a t a  i s  presented i n  T a b l e  A-10. 

Baqhouse 

Sample P o r t  Locat ion  

The 34" I . D .  i n l e t  duc t  t o  t h e  baghouse was prov ided w i t h  e x i s t i n g  
?,-inch I . D .  sampl ing p o r t s  l oca ted  s i x  f e e t  be fore  a s p l i t  i n t o  two 
ducts  e n t e r i n g  t h e  baghouse compartments; and f i v e  f e e t  from a down- 
stream f l o w  d is tu rbance caused by a bend i n  the l i n e .  T h i s  l o c a t i o n  
d i c t a t e d  t h a t  t h e  maximum number o f  p o i n t s  be assigned fo r  i n l e t  sam- 
p l i n g .  Twenty-four p o i n t s  on each t r a v e r s e  prov ided t h e  r e q u i r e d  
t o t a l  o f  48 sampl ing p o i n t s .  

The two p o r t s  l oca ted  i n  t h e  baghouse f i b e r g l a s s  o u t l e t  s t a c k  were 
p o s i t i o n e d  o n l y  1.1 s t a c k  d iameters from t h e  s tack  o u t l e t  and 5 d i a -  
meters from t h e  s t a c k  o u t l e t  and 5 d iameters from the e n t r y  o f  t h e  
breeching from t h e  fan. T h i r t y - s i x  t r a v e r s e  p o i n t s  were needed f o r  
proper  sampl ing accord ing  t o  Method One. F i g u r e  4 i l l u s t r a t e s  t h e  
i n l e t  and o u t l e t  sampl ing p o r t  l o c a t i o n s .  The t r a v e r s e  p o i n t  d is tances  
can be found i n  F i g u r e  9. 

P r e l i m i n a r y  T e s t s  

The i n l e t  p r e l i m i n a r y  v e l o c i t y  t r a v e r s e  were performed by p i t o t  t ube  
and manometer by measuring t h e  pressure  d i f f e r e n t i a l  i n  t w o  p o i n t s  
i n  each o f  12 c o n c e n t r i c  areas across t h e  c ross-sec t iona l  area o f  t h e  
i n l e t  duc t  for  a t o t a l  o f  48 measurements. 
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BARMET INDUSTRIES, INC. 
UHRICHSVILLE. OHIO 

FIGURE 9 
BAGHOUSE 

SAMPLING POINTS LOCATION 

TRAVERSE POIN1 
NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 1  
12 

in  

DISTANCE FROM 
OUTSIDE PORT (INCHES) 

4 
4 114 
4 314 
5 314 
6 112 
7 112 
8 112 
9 314 

10 314 
12 114 
14 
16 112 

I 
INLET 

TRAVERSE POINT 
NUMBER 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

TRAVERSE POINT 
NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 

OUTLET I 
DISTANCE FROM TRAVERSE POINT 

OUTSIDE PORT (INCHES) NUMBER 
4 112 10 
5 112 11 
7 12 
8 314 13 

10 112 14 
12 112 15 
14 314 16 
17 314 17 
21 314 18 
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DISTANCE FROM 
OUTSIDE PORT IINCHESI 

23 112 
26 
28 314 
29 
30 112 
31 112 
32 1/2 
33 112 
34 114 
35 
35 314 
36 

DISTANCE FROM 
OUTSIDE PORT (INCHES) 

33 114 
37 114 
40 114 
42 112 
44 112 
46 114 
48 
49 112 
50 112 



Duct s t a t i c  p ressure  was ob ta ined  and t h e  i n l e t  gas stream temperature 
was measured. 

T h i r t y - s i x  t r a v e r s e  p o i n t s  i n  t h e  o u t l e t  s tack  were measured f o r  gas 
v e l o c i t y  u t i l i z i n g  s i m i l a r  techniques. Gas stream mo is tu re  was c a l c u -  
l a t e d  a t  5.0 percent  f rom measurements o f  water in t roduced f o r  gas 
c o o l i n g  and ambient humid i t y .  Temperatures were ob ta ined  and recorded. 
The summary o f  t h e  p r e l i m i n a r y  t e s t s  i s  presented i n  Tab le  3. Tes t  
d e t a i l s  a r e  found i n  Tab le  A-3 o f  Appendix A. 

Formal Tests 

P r i o r  t o  the  s t a r t . o f  each o f  t h e  t h r e e  t e s t  runs, t h e  baghouse was shut 
down and cleaned t o  e s t a b l i s h  s i m i l a r  c o n d i t i o n s  f o r  each t e s t .  

The i n l e t  t o  t h e  baghouse c o l l e c t s  emissions from a l l  furnaces. Three 
u n i t s  ( A ,  B,  F )  were i n  o p e r a t i o n  d u r i n g  the  t e s t i n g  p e r i o d .  
i n i t i a l  cha rg ing  t o  metal  t a p  o f  f u rnace  A was cons idered to  be a ba tch  
c y c l e  which covered a t i m e  p e r i o d  i n c l u d i n g  all charges t o  t h e  o t h e r  two 
furnaces. Each simultaneous t e s t  o f  t h e  scrubber i n l e t  and o u t l e t  i n -  
c luded a complete heat o f  f u rnace  A and F and u s u a l l y  two heats  o f  
furnace B .  

The baghouse i n l e t  was sampled for 5 minutes a t  each sample p o i n t ,  and 
t h e  o u t l e t  was sampled f o r  6 minu tes  per  p o i n t ,  f o r  a t o t a l  t e s t  t ime 
o f  190 minutes of t h e  b a t c h  c y c l e  t i m e  of 205 minutes f o r  t h e  f i r s t  t e s t  
r u n  (Run No. 5) .  

The second t e s t  (Run No. 6) p rov ided  sampling f o r  220 minutes o f  t he  
a v a i l a b l e  230 minutes because no t h i m b l e  o r  f i l t e r  changes were necessary. 
Tes t  Run No. 7 a l lowed 190 minutes o f  sampling ou t  o f  200 minutes t o t a l  
batch t ime. 

The sampling techniques were i d e n t i c a l  t o  t h e  procedures p r e v i o u s l y  
descr ibed. The gas compos i t ion  was analyzed by O r s a t  ana lyzer .  

The loads o f  aluminum dross and s a l t  charges t o  furnaces A, B, and F 
were considered f o r  e v a l u a t i o n  o f  t h e  baghouse performance. The charges 
were monitored t o  each fu rnace and recorded. Statements o f  process r a t e  
f o r  each t e s t  a re  p resented  i n  Appendix G. 

V i s ib le -emiss ion  obse rva t i ons  were made d u r i n g  two pe r iods  o f  baghouse 
o p e r a t i o n .  A r o u t i n e  30-minute o b s e r v a t i o n  o f  the s tack  o u t l e t  where 
the  baghouse was mon i to red  a t  normal o p e r a t i o n  was performed d u r i n g  t h e  
f i r s t  t e s t  pe r iod .  
i n g  c y c l e .  The baghouse i s  shut down d u r i n g  t h e  seven t o  t e n  minute 
shaking and c lean ing  procedure,  and zero  emissions were noted a t  t h a t  
t ime;  however, a b r i e f  p e r i o d  of emiss ions  were noted a t  s t a r t - u p .  
emission t e s t  d e t a i l s  f o r  t h e  baghouse can be found i n  Tab le  A - 1 1  of 
Appendix A. 

The 

A second o b s e r v a t i o n  was conducted d u r i n g  t h e  c lean-  

V i s i b l e  
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Dryer  Out l e t  

Sample Port Locat ion  

The sample p o r t s  were c u t  i n t o  t h e  o u t l e t  s t a c k  o f  t h e  d r y e r  u n i t  a t  a 
s t a c k  h e i g h t  t h a t  p e r m i t t e d  a m i n i m u m  number o f  sampl ing p o i n t s .  The 
nearest  upstream d is tu rbance o f  26 f e e t  and downstream d is tu rbance o f  
8 f e e t  p e r m i t s  a minimum o f  12 sampl ing p o r t s  as o u t l i n e d  i n  EPA Method 
1 .  Two t h r e e - i n c h  I .D.  P o r t s  were p o s i t i o n e d  a t  r i g h t  angles t o  each 
o t h e r  i n  t h e  36 i nch  diameter meta l  s tack.  (See F i g u r e  5.) 

P r e l i m i n a r y  Tests  

The c ross-sec t iona l  area o f  t h e  o u t l e t  s tack  was d i v i d e d  i n t o  t h r e e  con- 
c e n t r i c  areas t o  p r o v i d e  s i x  sample p o i n t s  on each a x i s  for a t o t a l  o f  
12  p o i n t s .  A p r e l i m i n a r y  
v e l o c i t y  t r a v e r s e  was performed accord ing  t o  standard procedures. Stack 
gas temperature and m o i s t u r e  conten t  were measured and recorded. The 
summary o f  p r e l i m i n a r y  t e s t  r e s u l t s  can be found i n  Tab le  4. 

(See F i g u r e  10 fo r  sampl ing po int  d is tances . )  

Formal Tes ts  

Three one-hour t e s t  runs were performed i n  a s i n g l e  day d u r i n g  p e r i o d s  
o f  normal washer/dryer o p e r a t i o n .  

F ive-minute sampl ing a t  each o f  the 12 sampling p o i n t s  p r o v i d e d  60- 
minute t e s t  runs. The sampl ing r a t e s  were mainta ined a t  i s o k i n e t i c  
sampling r a t e s  accord ing  t o  EPA Procedures. 

The process charg ing  r a t e  was determined by weighing t h e  amount o f  
aluminum recovered d u r i n g  each one-hour t e s t .  
q u a n t i t y  o f  wet metal  d e l i v e r e d  t o  t h e  d r y e r  from t h e  s a l t  washing 
opera t ion .  Statements o f  Process Rate  were prepared f o r  each t e s t  and 
a r e  found i n  Appendix G .  

The s t a c k  emissions plume was n e g l i g i b l e  because of  ve ry  l o w  s t a c k  gas 
f l o w .  A 30-minute p e r i o d  o f  v i s i b l e - e m i s s i o n  o b s e r v a t i o n  was at tempted 
fo r  o p a c i t y  e v a l u a t i o n  of the l i g h t  wispy plume. 
can be found i n  Table A-12. 

D e t a i l e d  t e s t  da ta  f o r  t h e  t e s t  runs performed on t h e  t w o  scrubber u n i t s ,  
t h e  baghouse, and t h e  d r y e r  o u t l e t  can be found i n  Tables A-5 through 
A-8  o f  Appendix A.  
t e s t  l o g  o u t l i n i n g  t e s t  dates and t imes i s  presented as Appendix E .  

T h i s  approximates t h e  

V i s i b l e  emissions da ta  

F i e l d  d a t a  sheets  a r e  prov ided i n  Appendix B .  A 

, 
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BARMET INDUSTRIES, INC. 

FIGURE 10 
DRYER OUTLET STACK 

SAMPLING POINTS LOCATION 

UHRICHSVILLE. OHIO 

TRAVERSE POINT 
NUMBER 

1 
2 
3 
4 
5 
6 

DISTANCE FROM 
OUTSIDE PORT (INCHES) 

4 112 
8 114 

13 112 
28 114 
33 314 
37 112 
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ANALYTICAL PROCEDURES 

Sample Recovery 

A c o n s i s t e n t  procedure was employed f o r  sample recovery .  Two persons 
were assigned t h e  t a s k  o f  c l e a n i n g  an e n t i r e  sampling t r a i n ,  sample 
recovery, and cha rg ing  the  t r a i n  f o r  t h e  next  t e s t  run.  Both  o f  t he  
two man sample recovery teams had t h e  r e s p o n s i b i l i t y  f o r  t h e  same t e s t  
t r a i n  ( i n l e t  o r  o u t l e t )  f o r  all ‘ t e s t  runs. The sample recovery  proceeded 
i n  t h e  f o l l o w i n g  manner: 

1 .  The t o t a l  l i q u i d  i n  impingers one and two was measured and p laced 
i n  a po l ye thy lene  con ta ine r  (Sample 1 ) .  

2 .  The impingers, connectors,  t e f l o n  tub ing,  inconel  probe, and back- 
h a l f  o f  t h e  f i l t e r  ho lde r  were washed w i t h  d i s t i l l e d  water i n t o  
Sample 1. 

3 .  100 m i l l i l i t e r s  o f  Sample 1 were p laced  i n  a separa te  po l ye thy lene  
con ta ine r  and preserved by t h e  a d d i t i o n  o f  10N sodium hydrox ide  t o  
pH 11.0 f o r  cyanide a n a l y s i s  (Sample 1 - A ) .  

4. The t o t a l  l i q u i d  (sodium hyd rox ide  s o l u t i o n )  i n  impingers t h r e e  and 
f o u r  was measured and p laced i n  a po lye thy lene  c o n t a i n e r .  The 
impingers and g lass  connectors were washed w i t h  d i s t i l l e d  w a t e r  
i n t o  the  con ta ine r  (Sample 2 ) .  

5 .  The g l a s s  f i b e r  f i l t e r  was removed from t h e  ho lde r  and rep laced i n  
t h e  o r i g i n a l  con ta ine r  ( p e t r i  d i s h ) ,  a long w i t h  any loose p a r t i c u -  
l a t e  and f i l t e r  fragments (Sample 3 ) .  

6 .  The back-ha l f  o f  t he  th imb le  h o l d e r  p reced ing  t h e  f i l t e r  was washed 
w i t h  d i s t  i I l e d  water i n t o  a p o l y e t h y l e n e  con ta ine r  (Sample 4). 

7. The alundum th imb le  was removed from the  ho lder  and p laced i n  t h e  
o r i g i n a l  c o n t a i n e r  (Sample 5 ) .  

8. The nozz le  was brushed and washed w i t h  d i s t i l l e d  water i n t o  a 
po l ye thy lene  c o n t a i n e r  (Sample 6 ) .  

9.  The s i l i c a  ge l  was removed from t h e  l a s t  impinger and immediately 
weighed t o  t h e  neares t  0.1 gram. 
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Particulate Analysis 

A 100-ml portion of the impinger sample (Sample l), the filter holder 
wash sample (Sample 4) ,  and the nozzle wash sample (Sample 6 )  were each 
evaporated to dryness in tared beakers by means of a steam bath. 
sample of the distilled water was carried through the evaporation pro- 
cedure as a blank. 
thimble (Sample 5) were desiccated for 24 hours and weighed to a 
constant weight. 

The weight of the material collected in the alundum thimble plus the 
nozzle wash residue weight represents the particulate catch according 
to Method ASME-PTC 2 7 .  The addition to the previous value of the weight 
of the particulate captured on the filter, plus the thimble holder wash 
residue weight, provides the particulate matter weight collected 
according to EPA Method 5 procedures. The total particulate catch for 
the sampling train includes the residue weight of the impingers sample 
(Sample 1). All final weights are adjusted by the corresponding values 
of the appropriate blanks. Laboratory analyt'ical reports are located 
in Appendix D .  

The particulate matter collected in the alundum thimble was extracted 
with several portions of hot distilled water and was combined with the 
reconstituted nozzle wash sample residue. The analyses performed on 
this combined sample represent the contaminants present in the particu- 
late phase for the ASME-PTC 27 method catch. 

The accumulation of particulate on the glass fiber filter was extracted 
in a similar manner and combined with the filter holder wash residue 
sample. The addition of the analytical values for the particulate con- 
taminants found in this sample to the previous results provides the 
analyses for each contaminant according to EPA Method 5 procedures. 
The analyses performed on these samples include chlorides, fluorides, 
aluminum, cadmium, lead, and strontium. 

A portion of the impinger sample (Sample 1)  was analyzed for hydrogen 
chloride concentration. The preserved portion of the impingers sample 
(Sample 1-A) was combined with an aliquot of Sample 2 (the impingers 
sodium hydroxide solution) and analyzed for cyanides. The reconstituted 
residue from Sample 1 was combined with the remainder of Sample 2 for 
the following analyses: chlorides, fluorides, aluminum, lead, cadmium, 
and strontium. These contaminant quantities found in the impinger 
section of the sampling train provide the gaseous-phase measurements 
and when combined with the particulate phase concentrations 
represent the total concentration of each contaminant collected during 
the test run. 

A 

The glass fiber filter (Sample 3 )  and alundum 
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Hydroqen Ch lor ides  

The a n a l y t i c a l  procedures used t o  measure t h e  emissions o f  hydrogen 
c h l o r i d e s  have been pub l ished b y  Los Angeles County, C a l i f o r n i a  i n  
t h e  Source T e s t i n q  Manual. The procedure i nvo l ves  t i t r a t i o n  w i t h  
sodium hydrox ide.  

The emiss ion r a t e  o f  hydrogen c h l o r i d e s  i s  determined from an a n a l y s i s  
o f  t h e  d i s t i l l e d  water i n  t h e  f i r s t  t w o  impingers (Sample 1 ) .  A sample 
o f  t h i s  water  i s  t i t r a t e d  w i t h  s tandard 0.1 N sodium hydrox ide s o l u t i o n  
t o  the  methyl  r e d  endpoint .  The q u a n t i t y  o f  standard base used i s  
recorded and expressed as m i l l i e q u i v a l e n t s .  The c o n c e n t r a t i o n  and 
emiss ion r a t e  o f  hydrogen c h l o r i d e s  (as HCI) i n  t h e  sample gas a r e  
c a l c u l a t e d  w i t h  the  express ions:  

and 

where: 

CHC, = hydrogen c h l o r i d e  c o n c e n t r a t i o n ,  p a r t s  pe r  m i l l i o n  by volume. 

m3 

MHC, = emiss ion r a t e  o f  h y d r o c h l o r i c  a c i d ,  pounds per  hour.  

f l  

= m i l l i e q u i v a l e n t s  o f  s tandard  sodium hydrox ide used f o r  
t i t r a t i o n  o f  an a l i q u o t  o f  Sample 1 .  

= a l i q u o t  f a c t o r :  r a t i o  o f  t o t a l  impinger s o l u t i o n  volume t o  
a l i q u o t  volume taken f o r  a n a l y s i s .  

VT 

Q = . s t a c k  gas f l o w  r a t e ,  s tandard  c u b i c  f e e t  per  minute. 

= volume o f  s t a c k  gas sampled, standard c u b i c  f e e t .  

C h 1 o r  i des 

The c h l o r i d e  analyses have been performed by the Mercur ic  N i t r a t e  Method 
as descr ibed i n  Standard Methods for t h e  Examinat ion o f  Water and Waste- 
water,  1 3 t h  E d i t i o n .  The procedure i nvo l ves  t i t r a t i n q  c h l o r i d e  ions 
w i t h m e r c u r i c  n i t r a t e  because of t h e  fo rmat ion  o f  s o l i b l e ,  s l i g h t l y  
d i s s o c i a t e d  mercur ic  c h l o r i d e .  
zone i n d i c a t e s  t h e  endpo in t  of t h i s  t i t r a t i o n  by fo rmat ion  o f  a p u r p l e  
complex w i t h  the  excess mercur ic  ions.  

I n  t h e  pH range 2.3 t o  2.8, d iphenylcarba-  
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F I uor  i des 

The f l u o r i d e  analyses have been performed u s i n g  a s p e c i f i c  i o n  e l e c t r o d e  
as descr ibed i n  Standard Methods f o r  t h e  Examinat ion o f  Water and Waste- 
-, 1 3 t h  E d i t i o n .  The e l e c t r o d e  i s  designed t o  be used w i t h  a s tandard 
calomel re fe rence e l e c t r o d e  and a pH meter hav ing  an expanded m i l l i v o l t  
sca le.  F l u o r i d e  c o n c e n t r a t i o n s  a r e  determined by c o r r e l a t i n g  a m i l l i v o l t  
reading and a c a l i b r a t i o n  curve  developed through t h e  use o f  known samples. 

Cyanide 

The cyanide analyses have been performed u s i n g  a d i s t i l l a t i o n  and c o l o r i -  
m e t r i c  method as descr ibed i n  Standard Methods fo r  t h e  Examinat ion o f  
Water and Wastewater, 13th E d i t i o n .  The procedure i nvo l ves  d i s t i l l a t i o n  
o f  t h e  sample i n  t h e  presence of  s u l f u r i c  a c i d  which r e a d i l y  conver ts  
s imp le  cyanides i n t o  HCN. The convers ion  i s  hastened i n  t h e  presence 
o f  magnesium and mercur ic  s a l t s ,  wh ich  a i d  i n  reducing t h e  fe r rocyan ides  
and f e r r i c y a n i d e s .  

F o l l o w i n g  d i s t i l l a t i o n ,  t h e  cyan ide  i s  conver ted t o  cyanogen c h l o r i d e ,  
C N C l ,  by r e a c t i o n  w i t h  chloramine-T. A f t e r  t h e  r e a c t i o n  i s  complete,  
t h e  C N C l  forms a b l u e  dye on t h e  a d d i t i o n  o f  a pyr id ine-pyrazo lone 
reagent .  The i n t e n s i t y  o f  t h e  c o l o r  i s  then measured on a spect ro-  
photometer, and t h e  c o n c e n t r a t i o n  i s  determined from a s tandard curve.  

A I  umi num 

The aluminum analyses have been performed by t h e  Atomic Absorp t ion  Method 
as descr ibed i n  Standard Methods for t h e  Examinat ion o f  Water and Waste- 
-, 13th E d i t i o n .  The process i n v o l v e s  a tomiz ing  a sample a t  h i g h  
temperature f lame i n t o  a monochromator, and onto a d e t e c t o r  t h a t  measures 
t h e  amount o f  l i g h t  absorbed. Because each m e t a l l i c  element has i t s  own 
c h a r a c t e r i s t i c  a b s o r p t i o n  wavelength, a source lamp composed o f  t h a t  
element i s  employed, making t h e  method r e l a t i v e l y  f r e e  o f  s p e c t r a l  o r  
r a d i a t i o n  i n t e r f e r e n c e s .  The amount absorbed i n  t h e  f lame i s  p r o p o r t i o n a l  
t o  t h e  c o n c e n t r a t i o n  o f  t h e  element i n  t h e  sample. 

Lead 

The lead analyses have been performed by the  Atomic Absorp t ion  Method as 

- 

descr ibed i n  Standard Methods fo r  t h e  Examinat ion o f  Water and Wastewater, 
13th E d i t i o n .  The a n a l y t i c a l  procedure i s  i d e n t i c a l  t o  t h a t  used for  
t h e  aluminum d e t e r m i n a t i o n  

Cadmium 

The cadmium analyses have been performed by t h e  Atomic Absorp t ion  Method 
as descr. ibed i n  Standard Methods for  t h e  Examinat ion o f  Water and Waste- 
-, 13th E d i t i o n .  .The a n a l y t i c a l  procedure i s  i d e n t i c a l  t o  t h e  pro-  
cedure used for  t h e  aluminum determinat ion .  
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S t  r o n t  i um 

The s t r o n t i u m  analyses have been performed by the  Atomic Absorp t ion  
method as  descr ibed i n  Standard Methods f o r  t h e  Examination o f  Water 
and Wastewater, 1 3 t h  E d i t i o n .  The a n a l y t i c a l  procedure i s  i d e n t i c a l  
t o  t h e  procedure used for the  aluminum de te rm ina t ion .  
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SUMMARY OF TEST RESULTS 

Scrubber Number One 

The summary o f  t e s t  r e s u l t s  p r o v i d i n g  t h e  p a r t i c u l a t e s  measured i n  t h e  
i n l e t  and o u t l e t  gas streams of  scrubber number one can be found i n  
Table 5 .  The t e s t  r e s u l t s  a r e  r e p o r t e d  for  t h r e e  p o i n t s  i n  t h e  sampling 
t r a i n .  The i n i t i a l  va lues i n d i c a t e  t h e  p a r t i c u l a t e  c a t c h  up t o  and i n -  
c l u d i n g  t h e  f i l t e r  (Test  Method EPA 5 ) .  The nex t  da ta  p r o v i d e s  t h e  t o t a l  
p a r t i c u l a t e  c a t c h  i n c l u d i n g  t h e  impinger p o r t i o n .  P a r t i c u l a t e  concentra- 
t i o n s  a r e  expressed i n  g r a i n s  p e r  d r y  standard c u b i c  f o o t  ( g r / d s c f )  and 
g r a i n s  pe r  a c t u a l  c u b i c  f o o t  ( g r / a c f ) .  The p a r t i c u l a t e  emiss ion r a t e s  
a r e  presented i n  pounds pe r  hour ( I b s / h r )  and pounds pe r  ton ( I b s / t o n )  

ib* o f  charge. 9 /'h (?xi4" Averaging t h e  r e s u l t s  o f  t h e  t w o  t e s t  runs i n d i c a t e s  !-%average concentra- 

A3,b average w a s a c 3 )  g r / d s c f .  The i n l e t  gas stream average mass emission p,'$,p 
t i o n  o f  p a r t i c u l a t e  m a t t e r  i n  the i n l e t  gas stream of.!?*3gr/dscf as r 

'.' * 'lo measured b y  t h e  EPA 5 ca tch .  The o u t l e t  gas stream p a r t i c u l a t e  emiss ion 

r a t e s  were measured a t  74.24 I b s / h r  and 35.13 Ibs / ton .  Corresponding t o  

c 

% 
EPA 5 procedures,  t h e  o u t l e t  average mass emiss ion r a t e s  were 40.56 
Ibs /h r  and 19.34 Ibs / ton .  Tab le  6 prov ides  t h e  summary o f  t e s t  r e s u l t s  
f o r  b o t h  p a r t i c u l a t e  and gaseous contaminants.  Each f r a c t i o n  i s  i t em ized  

T o t a l  contaminant c o n c e n t r a t i o n s  a re  t h e  sum of t h e  p a r t i c u -  
gaseous f r a c t i o n s .  A l l  r e s u l t s  a r e  expressed i n  micrograms 

I. 

/. per c u b i c  meter. V i s i b l e  emiss ion r e s u l t s  for  the  scrubber number one 
o u t l e t  s t a c k  can be found i n  T a b l e  A-9, Appendix A.  E 
Scrubber Number Two 

Table 7 summarizes t h e  t e s t  r e s u l t s  o f  t h e  p a r t i c u l a t e  sampl ing o f  t h e  
"I' v i n l e t  and o u t l e t  gas streams of  scrubber  number two. The average p a r t i -  

c u l a t e  c o n c e n t r a t i o n  f o r  t h e  t w o  t e s t  runs (based on t h e  EPA 5 ca tch )  
was 0.5273 g r a i n s  p e r  d r y  s tandard  c u b i c  f o o t  a t  t h e  i n l e t  and 0.5066 
g r / d s c f  i n  t h e  o u t l e t  gas stream. The average mass emiss ion r a t e  was 
measured a t  74.45 Ibs /h r  i n l e t  _ _  and 77.._17 !bs/hr a t  t h e  o u t l e t .  Average 
EPA 5 pounds pe r  con-o fcharge a t  t h e  inlet was 20.63- and a t  t h e  o m  - 21 41 Tab le  8 summarizes p a r t i c u l a t e  and gaseous contaminants measured 
a t  t h e  i n l e t  and t h e  o u t l e t  o f  scrubber  number two.  Tab le  A-10, Appendix 
A, c o n t a i n s  t h e  v i s i b l e  emiss ion r e s u l t s  a t  scrubber number two o u t l e t  
s tack .  

Baqhouse 

P a r t i c u l a t e  r e s u l t s  for  t h e  t h r e e  baghouse t e s t  runs a r e  presented i n  
Tab le  9. Average EPA 5 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  t h e  e n t e r i n g  gas 
stream was measured a t  0.4218 g r / d s c f .  
c e n t r a t i o n  was 0.0294 g r / d s c f .  
I bs /h r  i n l e t  a n d ( 4 2 l b s / h r  measured a t  t h e  o u t l e t .  

E 

O u t l e t  average p a r t i c u l a t e  con- 
Average mass emiss ion r a t e s  were 43.123 

~ -- B '-/ 
8.35 pounds pe r  
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t o n  o f  charge was t h e  average mass r a t e  o f  p a r t i c u l a t e  m a t t e r  i n  t h e  
i n l e t  gas stream and 0.84 I b s / t o n  was found i n  t h e  e x i t  gas stream. 
Average p a r t i c u l a t e  removal r a t e  was 90.2 percent .  EPA 5 ( p a r t i c u l a t e  
contaminants) and impinger c a t c h  (gaseous contaminants) f r a c t i o n s  a r e  
l i s t e d  separa te ly  i n  Tab le  10. The sum o f  these two f r a c t i o n s  g i ves  
t h e  t o t a l  contaminants found i n  t h e  i n l e t  and o u t l e t  gas streams. 
V i s i b l e  emiss ion r e s u l t s  f o r  t h e  baghouse exhaust stream a r e  presented 
i n  Tab le  A-11,  Appendix A.  

Dryer  O u t l e t  

Three p a r t i c u l a t e  runs were made a t  t h e  d r y e r  o u t l e t .  R e s u l t s  of these 
t e s t s ' a r e  summarized i n  Tables 11 and 12. Average EPA 5 p a r t i c u l a t e  
emiss ion c o n c e n t r a t i o n  was measured a t  0.4917 g r /dsc f .  The t o t a l  c a t c h  
was q u a n t i f i e d  a t  0.4931 gr/dsff-average. 
p a r t i c u l a t e  emiss ion r a t e s  are.l l .3730r EPA 5 c a t c h q n d  11.40 fo r  t h e  
t o t a l  catch.  Average pounds p e r  ton charge arer29.38,for ,--- EPA 5 c a t c h  
and 29.46 f o r  t o t a l  catch.  P a r t i c u l a t e ,  gaseousland t o t a l  contaminants 
a r e  shown i n  Tab le  12 fo r  each t e s t .  V i s i b l e  emiss ion r e s u l t s  a r e  

Average pounds pe r  hour 

presented i n  Tab le  A-12, Appendix A. -1- 7 
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D I S C U S S I O N  OF TEST RESULTS 

The S t a t e  o f  Ohio A i r  P o l l u t i o n  Control Board Regu la t ions  concern ing 
p a r t i c u l a t e  m a t t e r  emissions f rom i n d u s t r i a l  processes (EP-11-11) pro- 
v i d e  t w o  a l t e r n a t e s  for  t h e  purposes of de termin ing  t h e  maximum a l l o w a b l e  
mass r a t e  o f  p a r t i c u l a t e  m a t t e r  i n  pounds per hour ( former r e g u l a t i o n s  
AP-3-11 and AP-3-12). The r e g u l a t i o n s  d i c t a t e  t h a t  i n  a l l  cases t h e  more 
s t r i n g e n t  o f  t h e  two requi rements s h a l l  apply  where b o t h  a r e  termed 
a p p l i c a b l e .  

F i g u r e  I I  o f  r e g u l a t i o n  EP-11-11 i s  a p l o t  o f  t h r e e  curves r e l a t i n g  t h e  
u n c o n t r o l l e d  mass r a t e  o f  emiss ions t o  t h e  maximum a l l o w a b l e  mass r a t e  
o f  emissions o f  p a r t i c u l a t e  m a t t e r  i n  pounds per  hour .  Curve P-2 of 
F i g u r e  I I  i s  a p p r o p r i a t e  f o r  areas o f  t h e  S t a t e  des ignated as p r i o r i t y  
I I  areas. Barmet I n d u s t r i e s ,  Inc. ( U h r i c h s v i l l e ,  Tuscarauas County, 
Ohio) i s  c l a s s i f i e d  by t h e  r e g u l a t i o n s  as a p r i o r i t y  I I  area and, there-  
f o r e ,  s u b j e c t  t o  t h e  l i m i t s  d e f i n e d  by curve  P-2. 

The a l t e r n a t e  means o f  d e t e r m i n i n g  compliance i s  p rov ided by Table I o f  
Sec t ion  AP-3-12. T h i s  t a b l e  i n d i c a t e s  a l l o w a b l e  p a r t i c u l a t e  emiss ion 
r a t e s  based on process we igh t  r a t e s .  

V i s i b l e  emissions compliance i s  d e f i n e d  under t h e  Ohio r e g u l a t i o n s  
(AP-3-07), 
p e r i o d s  a r e  presented as p a r t  o f  these r u l e s .  

Scrubber Number One 

The degree o f  emiss ion o p a c i t y  and v i s i b l e  emiss ion t i m e  

4 The p a r t i c u l a t e  m a t t e r  l oad ing  i n  the i n l e t  gas stream t o  scrubber 
j b I . ? -  number one was measured a t  76.8 pounds pe r  hour d u r i n g  Tes t  No. 3 and 

a t  71.7 Ibs /h r  f o r  Test  No. 4. These va lues a r e  c a l c u l a t e d  f r o m  t h e  
p a r t i c u l a t e  c a t c h  as d e f i n e d  by EPA Method 5 t e s t  procedures. 

/ \ ’ - tFXve P - Z Z g y m t h e  .- - a l l o w a b l e  mass r a t e  o f  emissions d u r i n g  t e s t  
t h r e e  was 11.9 Ibs /h r .  Based on process weight  r a t e s ,  Table I permi ts  
o n l y  7.0 Ibs /h r .  The a c t u a l  t e s t  measurement o f  t h e  p a r t i c u l a t e  m a t t e r  
i n  t h e  scrubber s t a c k  emissions i n d i c a t e d  38.7 Ibs /h r ;  t h e r e f o r e ,  t h e  
mass emiss ion r a t e  was cons iderab ly  h i g h e r  than t h e  r a t e  a l lowed by t h e  
more s t r i n g e n t  o f  t h e  t w o  c r i t e r i a  o f  t h e  r e g u l a t i o n s .  The Tes t  No. 4 
measurement o f  o u t l e t  emissions of 45.0 I b s / h r  o f  p a r t i c u l a t e  m a t t e r  was 
a l s o  w e l l  above t h e  l i m i t s  s e t  b y  t h e  r e g u l a t i o n s .  

The average p a r t i c u l a t e  removal e f f i c i e n c y  o f  scrubber number one was 
determined by t h e  t w o  t e s t s  t o  be 45.1 pe rcen t .  

V i s i b l e  emiss ion da ta  suggests t h a t  scrubber number one was i n  non- 
compliance f o r  3.5 minutes d u r i n g  t h e  30-minute observa t ion  pe r iod .  
S t a t e  and Federal  r e g u l a t i o n s  concern ing  v i s i b l e  emissions p r o h i b i t s  
s t a c k  emiss ion o p a c i t i e s  o f  20 percent  or  g r e a t e r  f o r  more than t h r e e  
minutes i n  any 60-minute p e r i o d .  

PJb’  
\o  

Accord ing 
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Scrubber Number Two 

The maximum a l l o w a b l e  mass r a t e  o f  emissions p e r m i t t e d  by F i g u r e  I I  
(based on the  u n c o n t r o l l e d  mass r a t e  o f  p a r t i c u l a t e  measured a t  t h e  
number t w o  scrubber i n l e t )  was found t o  be 9.1 Ibs /h r  for Test No. 1 
and 13.0 Ibs/hr for  Test  No. 2. The a l l o w a b l e  emission r a t e  ob ta ined 
from Tab le  No. 1 was 10.0 I b s / h r  f o r  Tes t  No. 1 and 9.5 Ibs /h r  for  Test 
No. 2. Therefore,  t he  most s t r i n g e n t  emiss ion r a t e  for  Test  No. 1 was 
9.1 I b s / h r ,  and 9.5 I b s / h r  for  T e s t  No. 2. Tes t  No. 1 i n d i c a t e d  t h a t  
scrubber number two exceeded the  p a r t i c u l a t e  emiss ion r e g u l a t i o n  by 
more than s i x  t imes t h e  l i m i t  (56.5 I b s / h r ) ;  d u r i n g  Test  No. 2,  i t  was 

E s s e n t i a l l y ,  no 
removal efficie.0.c-y e x i s t e d  fo,y,s,c,cubbe.r,n,umber two d u r i n g  t h e  t w o  tLs& 

. '  i n  v i o l a t i o n  . t o , a n  even g r e a t e r  degree (97.9 I b s / h r ) .  

p-. 

The v i s i b l e  emissions were i n  noncompliance 3.75 minutes o f  t he  30-minute 
o b s e r v a t i o n  pe r iod .  

Baghouse 

The u n c o n t r o l l e d  mass emiss ion r a t e s  fo r  the  baghouse ( i n l e t  measurement), 
based on the  p a r t i c u l a t e  each d e f i n e d  by EPA t e s t  Method F i ve ,  was 42.3 
Ibs /h r  for  Test No. 5,  41.6 I b s / h r  f o r  Test  No. 6, and 45.5 I b s / h r  f o r  
Tes t  No. 7. App ly ing  these va lues t o  curve P-2 o f  F i g u r e  I I  of  t h e  
r e g u l a t i o n s ,  t h e  maximum a l l o w a b l e  mass emission r a t e  a r e  found t o  be 
7.3 I b s / h r ,  7.2 I b s / h r  and 7.7 I b s / h r ,  r e s p e c t i v e l y .  U t i l i z i n g  t h e  
corresponding process weight  r a t e s ,  t h e  f o l l o w i n g  maximum a l l o w a b l e  mass 
emiss ion r a t e s  were ob ta ined from Table 1 :  10.9 I b s / h r  f o r  Test No. 5 ,  
13.1 Ibs /h r  for Test  No. 6, and 13.3 I b s / h r  f o r  Test  No. 7. I n  all 
t h r e e  t e s t  t he  baghouse o u t l e t  p a r t i c u l a t e  emissions compl ied w i t h  t h e  
r e g u l a t i o n s  (4.8 I b s l h r ,  4.6 I b s / h r ,  3.3 I b s / h r ) .  

The baghouse p a r t i c u l a t e  remova.1 e f f i c i e n c i e s  a re  c a l c u l a t e d  at 88.6 
percent ,  88.9 percent  and 92.8 pe rcen t .  A t  no t ime were t h e  baghouse 
o u t l e t  emissions i n  v i o l a t i o n  o f  t h e  S t a t e  o f  Ohio o r  Federal  v i s i b l e  
emissions r e g u l a t i o n s  d u r i n g  t h e  p e r i o d s  o f  observa t ion .  

Dryer  O u t l e t  

Table 1 o f  t h e  Ohio r e g u l a t i o n s  was used t o  determine t h e  a l l o w a b l e  mass 
emission r a t e  o f  p a r t i c u l a t e  from t h e  d r y e r  o u t l e t  s tack.  The process 
weight  r a t e  for  Test  No. 8 was 0.372 tons/hr ,  y i e l d i n g  an a l l o w a b l e  
p a r t i c u l a t e  emiss ion r a t e  o f  2.1 Ibs/hr .  Test  No. 9 prov ided a process 
weight  r a t e  o f  0.360 tons/hr  which p e r m i t s , a n  emission r a t e  o f  2.1 Ibs /h r ,  
and 2.4 Ibs /h r  for  Test  No. 10 based on a charge r a t e  o f  0.455 tons/hr .  
The d r y e r  o u t l e t  s tack  p a r t i c u l a t e  emissions exceeded t h e  l i m i t s  i n  each 
t e s t  (15.1 Ibs /h r ,  10.0 Ibs /h r ,  9.0 I b s / h r ) .  

V i s i b l e  emissions were i n  compliance w i t h  t h e  r e g u l a t i o n s  d u r i n g  t h e  
observa t ion  pe r iods .  
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While high pH does not appear to be a critical factor in the operation 
of these wet scrubbers, their control of pH appeared adequate. pH of 
the absorbent would only be a critical factor if large quantities of 
chlorine were used. 
cessors, but no chlorine fluxing or demagging is practiced at Barmet. 

This is the case with many secondary aluminum pro- 

ASSESSMENT OF EMISSION CONTROL 
EQUIPMENT OPERATIONS 

In general, operating practices at Barmet are less than ideal. There are 
no technically-trained people at the operating level and the plant is 
operated with virtually no process control equipment. While this "seat 
of the pants" type of operation produces the desired result--high produc- 
tion at low cost--many of the auxiliaries including pollution control 
equipment do not receive proper attention. The following are specific 
areas in pollution control which appear to merit increased attention. 

Scrubbers 

Venturi Scrubbers 

Data indicates that while the Venturi scrubbers are effective in con- 
trolling gaseous contaminants, particulate emission control is poor. 
The range of efficiencies was 0 to 50 percent. During the stack test, 
both scrubbers operated at a pressure drop of 38 inches. 
emissions in the form of fumes generally contain sizable portions of 
sub-micron particle size material. 

Particulate 

One study of an aluminum smelting operation using salt-cryolite flux 
indicated that all particulates were less than 2 microns and most were 
less than 0.1 micron in particle size (by electron microscope). This 
fume was primarily sodium chloride, as is the case at Barmet. A pres- 
sure drop of 38 inches in  a Venturi scrubber would not be expected to 
control this small particle size particulate material, as is confirmed 
by the data. 

Liquid/Gas Ratio 

A liquid-to-gas ratio of these systems was in the 13 to 15 gallon per 
1,000 cu ft range. This would appear to be adequate for typical Venturi 
scrubbers. 

pH Control 

The acidic gases detected during the test would be adequately scrubbed 
(greater than 90 percent) by water. Nevertheless, personnel at the 
plant regularly checked scrubber pH and added lime accordingly. Only 
once during the testing did we observe acidic conditions in the thickener. 
This condition was corrected shortly thereafter by plant personnel. 
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6 lowdown 

Blowdown f r o m  t h e  th i ckeners  does n o t  appear t o  be adequate. 
was removed manually every two t o  t h r e e  days. 
s ludge s o l i d s  had accumulated t o  the  p o i n t  where the v a l v e  a t  t he  base 
o f  t he  th i ckener  was blocked. Whi le  h i g h  l e v e l s  o f  suspended s o l i d s  i n  
t h e  l i q u i d  does n o t  m a t e r i a l l y  a f f e c t  scrubber e f f i c i e n c y ,  i t  w i l l  
c o n t r i b u t e  t o  p a r t i c u l a t e  d ischarge by any ca r ryove r  f rom t h e  demis te r .  
High suspended s o l i d s  a l s o  inc rease equipment wear and increase the  
p o t e n t i a l  f o r  c logg ing .  

Increased frequency o f  manual blowdown seems in orde r .  A cont inuous 
blowdown o f  the sludge th i ckener  would be i d e a l .  Disposal  o f  t he  
wastewater from t h e  wet washers does n o t  appear a t  a l l  s a t i s f a c t o r y  from 
a water p o l l u t i o n  s tandpo in t ;  however; however, d e t a i l e d  e v a l u a t i o n  of  
t h i s  aspect i s  beyond the  scope o f  t h i s  r e p o r t .  

Sludge 
On one such occasion, 

P a r t i a l  Shutdown 

Only th ree  o f  t h e  s i x  a v a i l a b l e  k i l n s  opera te  a t  any t ime.  U n i t s  no t  
i n  use should be disconnected from the  scrubber duct work. Personnel 
a t  t he  p l a n t  c la imed t h a t  t h i s  has been done, b u t  t h e r e  was s t i l l  a 
d r a f t  be ing  drawn through those u n i t s  no t  i n  use. From a power con- 
sumption and scrubber e f f i c i e n c y  s tandpo in t ,  i t  would be b e t t e r  t o  
reduce t h e  exhaust volume by comple te ly  b l a n k i n g  those u n i t s  not i n  use 
and by a d j u s t i n g  the  Ven tu r i  t o  m a i n t a i n  the  des i red  pressure  drop. 

Even those u n i t s  which were i n  o p e r a t i o n  a l lowed i n f i l t r a t i o n  o f  con- 
s i d e r a b l e  tramp a i r  through openings i n  the  duct  work. I f  t h i s  excess 
a i r  were t o  be e l i m i n a t e d ,  t h e  scrubbers cou ld  be operated a t  a h ighe r  
p ressure  drop and g rea te r  p a r t i c u l a t e  scrubb ing  e f f i c i e n c y ,  w i t h  no 
i nc rease i n  power consumption. 

Genera 1 Maintenance 

I n  genera l ,  equipment maintenance was adequate; d e s p i t e  t h i s  e f f o r t ,  
however, equipment was i n  poor c o n d i t i o n ,  due p r i m a r i l y  t o  the  extremely 
c o r r o s i v e  environment. 

Baqhouse/Hoodinq System 

V e n t i l a t i o n  

By f a r  t h e  l a r g e s t  short-coming o f  t h e  baghouse system was i n s u f f i c i e n t  
a i r  volume t o  p r o p e r l y  v e n t i l a t e  t h e  hooded area over the  f r o n t  p o r t i o n  
o f  the k i l n .  Considerable a i r  must be withdrawn from t h e  hood t o  s imp ly  
overcome the  buoyant f o r c e s  o f  h o t  a i r  b e f o r e  v e n t i l a t i o n  o f  the  area 
can a c t u a l l y  occur.  Whi le  i t  i s  c e r t a i n  t h a t  t h e  hood system and bag- 
house reduce some o f  t h e  f u g i t i v e  emissions, i t  cannot be considered 
h i g h l y  e f f e c t i v e .  

- 49 - 



Visua l  emissions a re  apparent around the  hood area a t  a l l  t imes d u r i n g  
produc t ion .  
about 10 minutes f o l l o w i n g  a charge o f  e i t h e r  s a l t  o r  dross t o  t h e  k i l n .  
Poss ib le  reasons f o r  i n s u f f i c i e n t  exhaust volume a r e :  

These emissions a re  p a r t i c u l a r l y  heavy f o r  a p e r i o d  o f  

1 .  

2 .  

3 .  

4. 

5. 

Poor Desiqn - Par t  o f  t h e  problem may be a s imple design e r r o r  
i n  s i z i n g  the  hood and t h e  exhaust fan.  

A i r / C l o t h  R a t i o  and Pressure Drop - Based on i n l e t  a i r  volume, 
t h e  a i r  t o  c l o t h  r a t i o  i s  1 . 3 6 : l .  T h i s  i s  r e l a t i v e l y  low, even 
f o r  %:baker t ype  baghouse. 

t o  c l o t h  r a t i o .  Pressure drop across t h e  baghouse dropped t o  
o n l y  4.5 inches a f t e r  a c l e a n  c y c l e ,  and re tu rned  t o  5.0 inches 
w i t h i n  30 minutes.  I t  i s  l i k e l y  t h a t  t h e r e  i s  cons iderab le  
b u i l d u p  on the  bag f i l t e r  sur face ,  thus r e s u l t i n g  i n  h i g h  pressure  
drops, excess ive  r e s i s t a n c e ,  and reduced a i r  f l o w .  

Leaks - There i s  s i g n i f i c a n t  a i r  leakage i n t o  the  c o l l e c t i o n  
system. There i s  a d isc repancy  o f  about 35 percent  between 
i n l e t  and o u t l e t  a i r  volumes a t  t h e  baghouse. Care fu l  examin- 
a t i o n  o f  the baghouse s t r u c t u r e  and duct work connect ing  t h e  bag- 
house t o  the  f a n  i n d i c a t e d  a cons ide rab le  number o f  leaks, 
s u f f i c i e n t  t o  account f o r  t h i s  discrepency. A l l  o f  these leaks 
were on t h e  "clean" s i d e  o f  t h e  f i l t e r  and thus  s i g n i f i c a n t l y  
reduced t h e  a i r  volume drawn through the hood and the  baghouse. 

There was a i s 0  a s i z a b l e  number o f  leaks i n  t h e  duc t  work con- 
n e c t i n g  t h e  hood t o  the  baghouse. These were e v i d e n t  when t h e  
baghouse was shut down for c lean ing .  Such leaks would a l s o  
reduce the  e f f e c t i v e n e s s  o f  t h e  hood system. 

Hoods Not i n  Use - Two o f  t h e  t h r e e  hoods were no t  i n  use. There 
was s t i l l  cons ide rab le  a i r  b e i n g  drawn th rough these hoods f o r  
no u s e f u l  purpose, a l t hough  o p e r a t i n g  personnel  had i n d i c a t e d  
these hoods were blocked. Hoods no t  i n  use should be blanked a t  
t he  m a n i f o l d  t o  avo id  excess ive  i n f i l t r a t i o n .  

Poor D i s t r i b u t i o n  - The m a n i f o l d  s e r v i n g  a l l  hoods runs across 
t h e  r o o f  o f  t he  b u i l d i n g .  A l l  duc ts  from t h e  hood connect 
d i r e c t l y  t o  t h e  man i fo ld .  There i s  no p r o v i s i o n  f o r  m a i n t a i n i n g  
un i fo rm d i s t r i b u t i o n  f rom each hood. There fore ,  hoods a t  
furnaces A and B go t  f a i r  t o  good v e n t i l a t i o n ,  w h i l e  t h e  hood 
over furnace F i s  v i r t u a l l y  s tagnant .  

A t  t h e  same t ime ,  t h e  pressure  drop 
the  f i l t e r  c l o t h  was 5 inches -- h i g h  f o r  t h i s  low a i r  
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C I ean i ng 

With shaker t y p e  baghouses, i t  i s  necessary t o  shut down a module f o r  
c lean ing .  A t  Barmet, t h e  f a n  i s  shu t  o f f  and t h e  e n t i r e  baghouse i s  
c leaned a t  one t ime.  B u t t e r f l y  va lves  o r i g i n a l l y  i n s t a l l e d  to  p e r m i t  
p a r t i a l  ( l / 3 )  shutdown have been removed. Dur ing  t h e  10-minute c lean-  
i n g  c y c l e ,  t h e r e  i s  no v e n t i l a t i o n  from t h e  hoods. There a re  s i g n i f i c a n t  
v i s i b l e  emissions from t h e  hood area and from leaks i n  t h e  duc t  work 
d u r i n g  t h i s  p e r i o d .  

We were adv ised by o p e r a t i n g  personnel  t h a t  t h e  baghouse was c leaned 
t w i c e  pe r  8-hour s h i f t .  
observed t h a t  t h e  baghouse was c leaned o n l y  once i n  t h e  morning (we 
were g e n e r a l l y  i n  the p l a n t  fo r  12 hours) .  
c leaned more f r e q u e n t l y  t o  reduce pressure  drop t o  a m i n i m u m .  
modular shut-down arrangement would pe rm i t  automat ic  shut-down and 
c l e a n i n g  by u s i n g  a p r e s e t  t i m e r .  

Dur ing  a bag c l e a n i n g  o p e r a t i o n ,  t h e  hoppers a t  t h e  base of t h e  baghouse 
were open and t h e  dus t  a l lowed to  f a l l  t o  t h e  ground. F o r t u n a t e l y ,  
much o f  t h e  d u s t  had agglomerated; however, t h e r e  was s t i l l  s i g n i f i c a n t  
re-ent ra inment  o f  dus t  f i n e s  i n t o  t h e  atmosphere, as a f u g i t i v e  dus t .  
There appeared t o  be no adequate d i sposa l  method for  t h e  c o l l e c t e d  dust .  
The p i l e s  o f  dus t  remained u n t i l  washed away by r a i n  o r  e n t r a i n e d  b y  
t h e  wind. Our a n a l y s i s  i n d i c a t e s  t h a t  t h e  dust  c o l l e c t e d  was p r i m a r i l y  
s a l t  (sodium c h l o r i d e ) .  Ra in  would leach much o f  t h i s  s o l i d  and c o u l d  
c r e a t e  a s i g n i f i c a n t  groundwater problem. Since t h e  dus t  i s  p r i m a r i l y  
s a l t  and has been agglomerated t o  some ex ten t ,  i t  would seem p o s s i b l e  t o  
reuse t h e  c o l l e c t e d  s a l t  i n  t h e  k i l n .  I f  i t  cannot be reused, t h e  d u s t  
should be c o l l e c t e d  i n  a manner wh ich  w i l l  p r o h i b i t  re-ent ra inment  t o  
t h e  atmosphere, and then disposed of  p r o p e r l y .  

E a r l y  i n  t h e  t e s t i n g  program, however, we 

Bags should d e f i n i t e l y  be 
A 
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ASSESSMENT OF E M I S S I O N  CONTROL 
IMPROVEMENT REQUIRED 

We have been asked to comnent on modifications necessary to meet the Ohio 
air pollution regulations. The three areas currently in violation are: 
process emissions from the kiln, fugitive emissions from the hood, and 
fugitive emissions from raw material stock piles and handling. 

Process Emissions 

It is obvious from the data collected that the particulate emissions from 
the Venturi scrubbers are in violations of Section 3-12 of the regulations. 

As discussed earlier, the scrubbers are operating at 38 inch w.g. pressure 
drop. With significant portions of sub-micron fume, a considerably higher 
pressure drop would be necessary to improve efficiency. Pressure drops 
of 50 to 60 inches would likely be necessary to obtain satisfactory 
scrubber performance, if then. 
ficant increase in energy input, and the existing blowers and possibly 
duct work would not be adequate. A prequench of hot gases well before 
the scrubber will result in condensation around the small particule size 
fume. with improved scrubber efficiency. The advantage to continue use 
of wet scrubbing would be control of gaseous pollutants. At the 38-inch 
pressure drop, acidic gases, the primary gaseous pollutant, was 
effectively controlled. 

A second alternative is the use of dry collection (i.e., baghouses) to 
control the particulate emissions from the kiln. Such system is currently 
being installed at Barmet. The system is to consist of six Torit modular 
baghouses with a combined filter area of 8, 148 square feet. 
continuous, post cleaning types, using feItedr&olpster bags. 
units currently in place will service one lO-'&diameter kiln (furnace C). 
A sonically-atomized water spray will be used to cool the gases to less 
than 250'. 
2 0 , 0 0 0 ,  the air/cloth ratio will be on the order of 2.5:l. This is a con- 
servative figure for pulse jet cleaning baghouses. 
obtained at the existing baghouse, we are of the opinion that this new 
system will result in a significant reduction in particulate emission 
from the process. 
as "state of the art" in fume control. If the new system does not meet 
the Ohio regulations, it is highly unlikely that any alternate would. 

The dry system is not without its shortcomings. 

1 .  Gaseous Pollutants - The baghouse will not control gases, such as 

This pressure drop would require a signi- 

These are 
The six 

Estimating the gas volume at that temperature to be about 

Based on test results 

There are those who would define dry filter collection 

the acidic gases found during stack testing. However, the Ohio 
regulations do not specifically restrict emissions o f  this material 
from industrial sources. Its presence, however, should not be 
ignored. 
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2 .  Corros ion  - The combinat ion o f  s a l t ,  a c i d i c  gases, and water  from t h e  
gas c o o l i n g  system w i l l  r e s u l t  i n  an ext remely c o r r o s i v e  atmosphere 
i n  t h e  baghouse. T h i s  w i l l  be a s i g n i f i c a n t  problem d u r i n g  per iods  
o f  shut-down when condensat ion and o t h e r  f o r m s  o f  m o i s t u r e  a re  l i k e l y  
t o  accumulate i n  t h e  baghouse s t r u c t u r e .  Ex tens ive  c o r r o s i o n  o f  t h e  
baghouse s t r u c t u r e  was e v i d e n t  i n  t h e  e x i s t i n g  Dracco u n i t ,  and was 
probab ly  t h e  cause o f  t h e  many a i r  leaks.  I t  would be adv isab le  t o  
thorough ly  l i n e  t h e  i n t e r i o r  o f  t h e  baghouse t o  r e s i s t  such c o r r o s i o n .  
I n s u l a t i o n  should a l s o  be i n s t a l l e d .  

3 .  Hiqh Temperature - Gases drawn d i r e c t l y  from t h e  k i l n  w i l l  be con- 
s i d e r a b l y  h i g h e r  i n  temperature than those drawn f r o m  t h e  hood. 
Whi le  t h e  son ic  water  spray appeared r e l i a b l e ,  t h e  planned p o l y e s t e r  
bags would n o t  w i t h s t a n d  t h e  5 O O 0 F  temperatures d i r e c t l y  f rom t h e  
k i l n ,  should t h e  spray system f a i l .  I t  would seem adv isab le  t o  use 
bag m a t e r i a l s  which w i l l  r e s i s t  these h i g h  temperatures. E i t h e r  
Nomex or F i b e r g l a s  should do. Use o f  t h e  spray system w i t h  t h i s  
t ype  o f  bag m a t e r i a l  would be o p t i o n a l .  

The optimum system would be a combinat ion o f  bo th  wet and d r y  c o l l e c t i o n .  
A low pressure drop scrubber such as a s imple packed column c o u l d  be 
used to  c o n t r o l  a c i d i c  gases and reduce gas temperatures t o  l ess  than 
Z O O O F .  I t  i s  l i k e l y  t h a t  water ,  r a t h e r  than a l ime  s l u r r y ,  would be 
adequate t o  control  t h e  a c i d i c  gases p r o v i d i n g  t h e r e  i s  s u f f i c i e n t  blow- 
down; however, wastewater must be n e u t r a l i z e d  b e f o r e  d i s p o s a l .  T h i s  wet 
scrubber would a l s o  s i g n f i c a n t l y  reduce t h e  corros iveness o f  t h e  gases 
by removing t h e  a c i d i c  gases and much of t h e  sodium c h l o r i d e .  
system would have t o  be c o n s t r u c t e d  of c o r r o s i o n - r e s i s t a n t  m a t e r i a l s ,  
most l i k e l y  F i b e r g l a s  r e i n f o r c e d  p l a s t i c .  A f t e r  t h e  wet scrubbers,  t h e  
gases would be reheated t o  reduce t h e i r  percent  s a t u r a t i o n  and then 
cleaned i n  t h e  baghouse. Whi le  f u e l  requirements t o  reheat  t h i s  gas 
volume would add s i g n i f i c a n t l y  t o  t h e  c o s t ,  t h e r e  i s  an a l t e r n a t i v e  a t  
Barmet. Gases drawn f r o m  t h e  hood system c o u l d  be combined w i t h  d i r e c t  
process v e n t i l a t i o n  a t  t h i s  p o i n t  t o  produce a moderate temperature,  
d r y  gas stream t o  be c leaned i n  t h e  d r y  s e c t i o n  o f  t h e  system. 

E l e c t r o s t a t i c  p r e c i p i t a t o r s  have of ten been used t o  c o l l e c t  m e t a l l u r g i c a l  
fume. T h i s  t y p e  equipment has t u r n e d  i n  a n o t a b l y  poor performance i n  
aluminum process ing  p l a n t s ,  due p r i m a r i l y  t o  t h e  c o r r o s i v e  na ture  o f  t h e  
exhaust gases. E l e c t r o s t a t i c  p r e c i p i t a t o r s  should not be considered a t  
Barmet. 

F u g i t i v e  Emissions from t h e  Hood System 

F u g i t i v e  emissions from t h e  hood do not meet the  o p a c i t y  r e g u l a t i o n s .  I t  
i s  q u i t e  p o s s i b l e  t h a t  t h e  combined f u g i t i v e  emiss ion f rom t h e  hooding 
system and m a t e r i a l s  h a n d l i n g  exceed t h e  d i r e c t  process emissions a t  t h i s  
p l a n t .  F o r t u n a t e l y ,  t h e  s o l u t i o n  t o  emiss ion c o n t r o l  a t  t h e  hood i s  
s imple,  i .e. ,  increased, e f f e c t i v e  v e n t i l a t i o n  r a t e .  As i n d i c a t e d  above, 

The 
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leaks in the system significantly reduce the effectiveness of the exist- 
ing system. Even if operated without leaks, it is possible that the 
existing ventilation system is inadequate. We understand that all new 
hoods installed (furnace C) will be the complete coverage type, as now 
exists on furnaces A and 8 .  
complete collection of contaminants escaping from the kiln, it also 
significantly increases the volume of air which must be drawn from the 
hood. With a significantly larger body of hot material within the hood, 
the amount of buoyant air which must be removed is significantly increased. 
As each new furnace is equipped with totally enclosed hoods, the effec- 
tiveness of the system will be further decreased. 
front-end hoods may not provide 100 percent fume capture, they require a 
smaller ventilation volume. 

It is quite likely that additional baghouse capacity will have to 
accompany any increase in ventilation volume. It is unlikely that a 
shaker type baghouse will be effective at air to cloth ratios much 
higher than 2 : l .  Other modifications to improve the operation of this 
system would include valves at each hood to close off those units not 
in use; an improved manifold system should also be included to provide 
more uniform distribution to each of the units in use. The use of high 
temperature bag materials and the elimination of the cooling water would 
also be preferable. It is quite likely that at least part of the build- 
up on the bags reported above is the result of condensation of water 
from the spray system during shutdown. 

Fuqitive Emissions from Materials Handling 

Fugitive emissions from the unloading, handling, and stacking of dross 
presents a potential problem. These fugitive emissions are normally 
dust and volatile materials present in the aluminum dross. Dust emissions 
are readily generated during handling of the dross. These fugitive 
emissions released at ground level may have a significant impact on the 
area surrounding the plant. A s  noted earlier, it is possible that these 
fugitive emissions, especially dust, are as significant as impact as 
those emissions from the stack. When stack emissions have been adequately 
controlled, the impact of these fugitive emissions will be more apparent. 

It is probable that fugitive emissions controls will have to be eventually 
implemented. The obvious control procedure--cannot be readily adapted to 
Barmet operations due to the explosions that occur in the kiln when wet 
dross is charged. Thus, enclosure of the operations area and emission 
collection and control may be necessary. Possible control of fugitive 
emissions is an area for future consideration after implementation of 
control procedures for the primary problem of kiln operation. 

While this hood construction provides more 

While the smaller 
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ABSTRACT AND KEYWORDS 

A b s t r a c t  

Roy F. Weston, Inc. ,  was r e t a i n e d  by €PA Region V t o  conduct 
u n i t  e f f i c i e n c y  and compl iance t e s t s  on t h e  two scrubbers and 
one baghouse c o n t r o l l i n g  the  emission o f  t h e  dross aluminum 
recovery furnaces a t  Barmet I n d u s t r i e s ,  Inc. ,  U h r i c h s v i l l e ,  
Ohio. The d r y e r  o u t l e t ,  an u n c o n t r o l l e d  emission, was a l s o  
tes ted .  Engineer ing observa t ions ,  conc lus ions,  and recommenda- 
t i o n s  were inc luded i n  t h e  program. Only t h e  baghouse compl ied 
w i t h  Ohio EPA source emiss ion r e g u l a t i o n s .  

Keywords 

Aluminum, baghouses, cadmium, c h l o r i d e s ,  cyanide, d ry ing ,  e f f i -  
c iency,  emiss ion t e s t i n g ,  f l u o r i d e s ,  hydrogen c h l o r i d e s ,  main- 
tenance, Ohio, p a r t i c u l a t e s ,  pH, recovery furnaces, sampling, 
scrubbers,  v e n t i l a t i o n ,  V e n t u r i  Scrubbers. 
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April 12, 1979 

' Stack Teat Observation - Barmet Indust*es 
170cc pQg+ PP/ 

ohn.Connel1, Technical Advisor 
cia1 Projects Section 

avid Schulz, Air Enforcement Branch 

Thru: Lficien TOrrez, Chief 
Special Projects Section 

The required stack test was performed on April 5-6, 1979 by 
Robert Jacko of Purdue University. Andysunderland from the 
State of Indiana was also present each day. The northwest 
outlet vent of baghouse #5 for plant 112 was tested on the 
first day and the second outlet vent from the north on the 
east side of beghouse tll for Plant #1 was tested on the second 
day. Each test consisted of three runs: each run was conducted 
for an entire heat from charge to tap. The inlet to both bag- 
houses w r e  tested during the first run for an entire heat. 
Furnace 'S' was exhauahed through baghouse # 5  durkng the first rear 
and furnace ' A '  was exhausted through baghouae #1 during the 
second test. The teat should accurately represent the emissions 
at the time of the tests. 

The roof monitor was observed during the charging of furnace' 
' S I  for the third run on baghouse #5. During most of the operation 
there were no visible emissions: there were a few puffs of appro- 
ximately 5% opacity. I observed the collection hood during the 
charging of furnace 'A '  for run # Z  on baghouse #l. The overall 
hood efficiency was estimated to be 98% but these were occurrencvs 
when I estimated the efficiency to be 80s.  When Questioned about 
the improvement made to the collection hoods, M r .  Grunigan stated 
thab new fiberglass curtains, 65" wide, were placed on furnaces 
C.D,S,T,U and additioanl 40% of curtain was added to fnnnace A. 
These chaqges speared to greatly reduce the emissions from around , 

the front of the furances. 
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'9- 6; 
TO: David S&u?z, Air Enforcement Branch 

Thru: Lucien Torrez, Chief 
special Projects Section 

The required stack test was performed on April 5-6, 1 9 7 9  by 
Robert Jacko of Purdue University. andy Junderland from the 
State of Indiana was also present ea&h day. The northwest 
outlet vent of baghouse 8 5  for plant # 2  was tested on the 
first day and the second outlet vent from the north on the 
east side of baghouse #1 for Plant #1 was tested on the second 
day.: 
for,an entire heat from charge to tap. The inlet to both bag- 
?louses were tested during the first run for an entire heat. 
Furnace ' S '  was exhausted through baghouse #5 during the first $>?* 
and furnace 'A' was exhausted through baghouse #1 during the 
second test. The tesb should accurately represcnt the emissions 
at the time of the tests.. 

Each test consisted of three runs; each run was conducted 

i 
The roof monitor was observed during the charging of furnace 
'S' for'the third run on baghouse 85. During most of the operatioli 
there were no visible emissions: there were a few puffs of appro- 
ximately 5% opacity. I observed the collection hood during the 
charging of furnace ' A '  for run # 2  on baghouse til. The overall 
hood efficiency was estimated to be 98% but there were occurrences 
when I estimated the efficiency to be 9 0 % .  .When questioned about 
the improvement made to the collection hoods, M r .  Grunigan stated 
that new fiberglass curtains, 65" wide, were placed on furnaces 
C,D,S,T,V and additioanl 40" of curtain was added to furnace A. 
These cha'riges appeared to greatly reduce the emissions from around 
the front of the furances. 

i 
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.i It appeared that the visible emissions from the roof monitor and 

the doors of both plants on both days appeared to be greatly 
reduced from my previous visit at the beginning of March. A l s o ,  
the entire area appeared to be much cleaner. There were two 
sources of emission at the plant. New bags were recently put 
into baghouse # I  on plant # 2 ,  which caused emissions of about 
10% opacity. Also there were emissions from the salt piles east 
of the plants when the wind picked up. 
he anticipates that the piles will be worked down during the 
summer because of an increase in capacity.of the Kentucky plant. 

Mr Grunigan stated that 
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’I 



Table A-1 

P r e l i m i n a r y  V e l o c i t y  Traverse 
Scrubber Number One 

Date 

Barometr ic  Pressure,  i n  Hg 

I n l e t  

10/24/74 

30.10 

- 

Moisture,  % by volume 3.0 

Molecular  Weight, Dry Stack Gas 29.0 

Mole F rac t i on ,  Dry Stack Gas 0.97 

Molecular  Weight, Wet Stack Gas 

Stack Area, in. 2 1256 

S t a t i c  Pressure, i n  Hg -0.04 

Stack Pressure Absolute,  i n  Hg 30.06 

28.7 

O u t l e t  

10/24/74 

30.10 

13.0 

29.0 

0.87 

27.6 

1520 

+0.01 

30.09 

Stack  Gas Stack Gas ~. ~ 

Vel c i t y  Vol ume 
? SCFM Traverse i n  H,O (Avq.) Temp. OF. ( / V e l o c i t y  x Temp. OR. FPM 

V e l o c i t y  Head Stack Averaqe 

I n l e t  0.37 425. 17.90 2650. 13490. 

O u t l e t  0.15 125. 9.04 1360. 11420. 

Stack Cond i t ions  

A- 1 

I. 



I 
I 
I 
1: 
I 
t Date 

. 

Tab le  A-2 - 
Pre l  im inary  V e l o c i t y  Traverse 

Scrubber Number Two 

I n l e t  O u t l e t  

10/2 1 /74 10/2 1 /74 

Barometr ic  Pressure,  i n  Hg 

Mois ture,  % of Volume 

Molecular  Weight, Dry Stack Gas 

Mole F r a c t i o n  Dry Gas 

Molecular  Weight, Wet Stack Gas 

2 Stack Area, in. 

S t a t i c  Pressure,  i n  Hg 

Stack Pressure Absolute,  i n  Hg 

." 4 
I# 
1: 

30.45 

3.1 

29.0 

0.968 

28.64 

1256.6 

-0.04 

30.41 

30.45 

10.0 

29.0 

0.901 

27.91 

1735 

+0.01 

30.46 

Stack  Gas Stack Gas 
V e l o c i t y  Head Stack Averaqe Vel c i t y  Vo I ume 

SCFM P 
Traverse i n  H.,O (Avq.) Temp. OF. , /Ve loc i t y  x Temp. OR. FPM 

I n l e t  0.49 405 20.71 3050. 16050. 

8 O u t l e t  0.27 115 12.46 1860. 18970. 

V 1 

Stack Cond i t ions  t 
I 

A-2 
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Table A-3 

P r e l  im ina ry  V e l o c i t y  Traverse  
Baqhouse 

Date 

Baromet r ic  Pressure,  i n  Hg 

Mois tu re ,  % b y  Volume 

I n l e t  

10/27/74 

- 

30.05 

5.0 

Mo lecu la r  Weight. Dry Stack Gas 29.0 

Mole F r a c t i o n  Dry Gas 0.95 

Mo lecu la r  Weight, Wet Stack Gas 28.45 

908 
2 

Stack Area, i n .  

S t a t i c  Pressure, i n  Hg -0.09 

Stack Pressure Abso lu te ,  in  Hg 29.96 

O u t l e t  

10/27/74 

30.05 

5.0 

29.0 

0.95 

28.45 

1809 

+o. 02 

30.07 

Stack Gas Stack Gas 
V e l o c i t y  Head Stack Averaqe Vel pc i t y  ‘Jol ume 

i n l e t  0.40 265 17.03 2510. 11020. 

O u t l e t  0.20 220 11.68 1720. 16060. 

Traverse i n  H20 (Avq.) Temp. F.. [[Velocity x Temp. “R. FPM SCFM 

Stack Cond i t ions .  

A-3 
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Tab le  A-4 

P r e l i m i n a r y  V e l o c i t y  Traverse  
Dryer O u t l e t  

Date 

Baromet r ic  Pressure, i n  Hg 

Mois tu re ,  % by Volume 

Molecu la r  Weight, Dry Stack Gas 

Mole F r a c t i o n  Dry Gas 

Molecu la r  Weight, Wet Stack Gas 

2 
Stack Area, in. 

Stack Pressure, i n  Hg 

Stack Pressure Absolute,  i n  Hg 

I 

10/30/74 

30.15 

6.0 

29.0 

.94 

28.34 

1017 

0.00 

30.15 

Stack  Gas Stack Gas 
Vel  c i t y  Volume 

P SCFM FPM 
Stack Averaqe V e l o c i t y  Head 

i n  H2O (Avq.) Temp' F. i V e 1 o c i t y  x Temp. OR. - 1 

0.03 

' Stack Cond i t ions .  

180. 4.38 

A - 4  

640. 3570 
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

PLANT. E?Q -me&)F\ 
DATE .. In- 1 1  - 74- 

INSIDC OF FAR BALL TO 1 - I ,  

SAMPLING LOCAGN Sn. * 7  IAILET 
u. 7 .' O U T S l O E  OF P O R T .  IDISTANCE AI 1 -  

INSIDE OF NEAR WALL TO - .. 
3 " 

: I  
O U T S l O E  OF P O R T .  (DISTANCE B! 

S'rACK 1.0.. IDISTANCE A - OISTANCE BI 
NEAREST UPSTREAM DISTURBANCE ~ I 4 ' 6  I' 
NEAREST D 0 ' 1 1 N j T R E A h y R B A N C E  A' 
CALCULATOR J 1 5 V . R  SCHEMATIC OF SAMPLING LOCATION 

- 
TRAVERSE POINT LOCA-, ION 

FROM O U T S I D E  O F  P O R T  ! POINT FRACTION COLUMNS 2 AND 3 ~ 

i NUMBER 1 8 INCH1 j DISTANCE B (SUM OF COLUMNS 3 8 51 

PRODUCT OF I 

b' 
"t >'' c) -~ u 
/ 

3 

I I 

B - 2  
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NUMBER 

?LANT E A R W E T  I N D L \ \  t l e \ . f  5 
DATE I O  -2.1 -7'3 
LOCATION ' .  C. ,? et? C!? tf 7 Tt-JLCT 

BAROMETRIC PRESSURE, in. Hg 

e 1  STACK I.D. 
30:,.4-L0 - -  

STACK GAUGE PRESSURE, in. H20 
OPERATORS .l + C K $ . O r J ,  O ' h J C l L L  

- . C- L 

( A p s l ,  in.H20 ITs!, "F 

., . . .  

K - \  

SCHEMATIC OF TRAVERSE POINT LAYOUl 

.'i C? -- . .  . 2 .. 

TRAVERSE VELOCITY STACK 
POINT TEMPERATURE 

NUMBER 

AVERAGE 

POINT HEAD TEMPERATURE STACK I 1 TRAVERSE 1 VELOCITY I 

I47 I 

31 , b '9 
57 

I t I 
I 

P R EL I b.4 I NARY V EL0 C ITY T R AV E RS E 

6-2 

- .  i ., . ! 

~ 

I I 

I- 
AVERAGE - 1 0  



I 
1 
I 
I 
I 
I 
1 
I 
1 
1 
1 
1 
1 
I 
I 
1 
I 
I 
1 

Tube No. 

-7 i . L.. 

u, < )  

FIELD MOISTURE DETERMINATION 

Loca t ion  -;CVC?L~ ?,'f E;? 3 5  2 U L F t  Comments: 

Weight, grams 

F i n a l  I n i t i a l  D i f f e r e n c e  

2 l 7 -  

\ 07 \ 0 r> -7 

'% 5 

2 c? 0 ' -\ 

Te.s t 

Date I O - 7 1 - 7 4  

Opera tor A L 4 4 C K 5 V r J  

m o \  5 TLq R F 

- 

By Absorp t ion :  

Baromet r ic  Pressure 30~4 J" 

Clock 
Time 

Meter 

( F t 3 )  

F 1 ow Me, t e  r 
S e t t I  i n g  (CFH) 

Meter 

I 

I 

J 

\ 9 4 (W)  = we igh t  o f  mo is tu re  c o l l e c t e d  = 
, 3  

u 
' I  

o/o Mois tu re  by Volume = 100(.0473)(W) 

O / o  Mois tu re  by Volume = 3 . l -L  
By Wet and Dry Bulb Temperatures: 

Wet Bulb Temp. O F  o/o Mois tu re  F m m  Psychometr ic Char t  

Dry Bu lb  Temp. . OF 

€3 -3 
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STATIC PRESSURE IN STACK. in. Hg 

(P,+0.073 x STACK GAUGE PRESSURE in in. H201 

- ,  ~ ' 6  

I 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 

AVERAGE METER TEMPERATURE (AMBIENT+ 20°F1.0F 

ORIFICE, in H20 

t o +  

PS 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

AVERAGE STACK TEMPERATURE. "F 

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20  

C FACTOR 

BAROMETRIC PRESSURE AT METER. i n  Hg 

'Savg. 

Jpavg. 

Jpmax. 

t .  1 

I pm 

RATIO OF STATIC PRESSURE TO METER PRESSURE I ps ?, 

4.0 :: 

* LZ 

* IFF? 

CALCULATED NOZZLE DIAMETER. in. 

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE ~ p .  in. H20 
-. . .. .. 

2.0 

6- J 
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TRAVERSE i 

i ! POINT FRACTION 
I NUMBER I OFSTACK 1.0. I STACK I.D. 

PRODUCT OF TRAVERSE POINT LOCA-, ION 
COLUMNS 2 AND 3 I FROM O U T S I O E  O F  P O R T  

(TO NEAREST 1 8 INCHI ~ DISTANCE B (SUM OF COLUMNS 4 8 51 
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PRELlMlFj ARY VELOCITY TRAVERSE 

I /  
d> 1 STACK I.D. __ 

BAROMETRIC PRESSURE. in. Hg 

STACK GAUGE PRESSURE. in. HZO -- 2 .> 

3 o . q  - 
OPERATORS > 5 i C 5 J hJ > ' h J ( I  I L L  

TRAVERSE VELOCITY 
POINT HEAD 

NUMBER ups), in.HZO 

x - \  . 1 3 
..; 

_, ,' , 7 

- 
L. . - '3 

. _  7; 

-? 5 I 

3 7 :3 

!, -. -. 

- 

i 
AVERAGE 

STACK 
TEMPERATURE 

i i -- 

SCHEMATIC OF RAVERSE POINT LAYOUT 

TRAVERSE VELOCITY STACK 
POINT TEMPERATURE 
NUMBER 

~ 

.. . 
. I  _ .  

AVERAGE 
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FIELD MOISTURE DETERMINATION 

Locat ion S C C : ~  ~ , A T , R  \-c 7 O C ~ T L F - T  Comments: 

Test  iY\ I, I < T i ,  R EI P K E L, +-, I nJ IA up-! 

Date  \ o - 2 \ - 7 4  

Operator .! 'A r kcJ a N 

By Absorption: 

Ea rome t r i c Pressure 30,4:- 

3 3 'T. ( W )  = weight  of moisture  c o l l e c t e d  = 
. ,  
Y -35 ("-")e) 29.92 T&4 0 VM- +(0473$) 

"lo Mois ture  by Volume = I00(.04?j)(W) 

4 6 $ p  "lo Mois ture  by Volume = h J.7 01 
By Wet and Dry Bulb Temperatures: 

Wet Bulb Temp. OF o/o Mois ture  From Psyc -i Ch r t  

D r y  Bulb Temp. OF 
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NOMOGRAPH DATA 

PLANT EP,q - - B ~ ~ - o K T -  
DATE i O - L I - 7 4  

SAMPLING LOCATION c .<2." c,  R F :7J +k L om;.? r--- 
CONTROL B O X  NO. i 3. 

CALIBRATE0 PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 

AVERAGE METER TEMPERATURE IAMBIENT + Z O O F I .  OF 

PERCENT MOISTURE IN G A S  STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER. in  Hg 
~~ ~ 

STATIC PRESSURE IN STACK i n .  Hg 

(Pm+0.073 x STACK GAUGE PRESSURE in in H20) 

+. L.. 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. "F 

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20  

C FACTOR 
~ 

CALCULATED NOZZLE DIAMETER. in. 
~ ~~ 

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE Jp .  in. H20 
__.- 

3 0. V-,:' 

I 

I $  0 5  
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CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. H20 i 
AVERAGE METER TEMPERATURE IAMBIENT+ 20°FI.oF Tm avg. 

I Bwo PERCENT MOISTURE IN GAS I- STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER. i n  Hg I pm 

STATIC PRESSURE IN STACK. in. Hg t . 2 . :  , 0 L-. 

(P,+0.073 x STACK GAUGE PRESSURE in in. H201 p s  

RATIO OF STATIC PRESSURE TO METER PRESSURE 1 
AVERAGE STACK TEMPERATURE. "F  T I save. - 
AVERAGE VELOCITY HEAD. in. H20 JPavg. 

MAXIMUM VELOCITY HEAD. in. H20 

c;> .r' 
i 

C FACTOR I ' 0.q 

I ,3n CALCULATED NOZZLE DIAMETER. in. --+ J.10 

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE l p .  in. H20 
.- 

8-1 7 
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T R A V E R S E  P O I N T  L O C A T I O N  FOR C I R C U L A R  DUCTS 

I- . .  -. . -~ - I ' ., 
I 

. < y .  
I 7 7 _. 

i' 
i I 

i l  4 3  'i., 

NEAREST UPSTREAiJ DISTURGANCE 5' 
NEAREST DO'#NSTREAltl O ISU iR  y s n  

INSlDC OF FAR RALL TO 
O U T S I D E  OF PORT.  iDlSTANCE A! - 

O U T S I D E  OF PORT. iDlSTANCE B! 
INSIDE OF NEAR WALL TO ,? / 1' 

Z~.. /., + (7." STACK 1.0.. IOISTANCE A .  DISTANCE 6.1 

CALCULATOR ____ 

-\ \ i  r I./ 

7 2. 
,, -3 ' 

SCHEMATIC OF SAMPLING LOCATION 



1 
I PRELIMINARY VELOCITY TRAVERSE 

1 
'I 
1 
I 
r 
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VELOCITY STACK TRAVERSE 
POINT TEMPERATURE 

I N LE. c 

SCHEMATIC OF TRAVERSE POINT LAYOUT 
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I 
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NOM GR PH C TA 

C O N T R O L  B O X  N O .  \ z l-i- 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. H20 

AVERAGE METER TEMPERATURE IAMBIENT+20"F1.°F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 
~~~ ~ 

BAROMETRIC PRESSURE AT METER. i n  Hg 

STATIC PRESSURE IN STACK. in. Hg 

(Pm+0.073 x STACK GAUGE PRESSURE in in. H20) 

- .ti? 

~ 

RATIO OF STATIC PRESSURE TO METER PRESSURE 
~~ ~ 

AVERAGE STACK TEMPERATURE. "F  

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20 

C FACTOR 
~~ ~ 

CALCULATED NOZZLE DIAMETER. in 

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE ~ p .  in. H20 
- 

6- 21 

Pm 

. 0 Lf. 

PS 

T 
save. 

------- 
3 . 0  I 

I 
I 

I 

JPrnax. 

I -  I I 
4 . rFp 

2 . t  I 



T R A V E R S E  POINT L O C A T I O N  F O R  C I R C U L A R  DUCTS 

I 
PRODUCT OF I COLUhlNSZAND3 1 

I (TO NEAREST 1 8 INCH) 1 DISTANCE B +- 
j POINT i FRACTION 

F=I==- 

-1 -- - 
1 TRAVERSE 

j NUMBER / OFSTACK 1.0. I STACK 1.0. 

I , ?  + 3 
b. ?? 

4 Lt" 
I 

4.4 
- 

I 

PLANT EPA %:? z:*q~ i 
DATE ~ ~ . .  . .~~ .- A,*- 
SAMPLING LOCATION era .7 I, .&2 :* +-! ( q j y L . . q -  

4 7  I' 
INSIDE OF FAR 'GALL TO 

INSIDE OF NEAR "ALL TO 
OUTSIDE OF PORT. [DISTANCE AI 

TRAVERSE POINT LOCA; ION 
F R O M  OUTSIDE OF P O R T  
(SUM OF COLUMNS 4 a 51 

5' 
I I /  c \  

~~ - - -  
, 

oUTSI0; OF PORT. iDlSTANCE B! 
8 ,  4 .'L STACK 1.0.. IDISTANCE A .  DISTANCE BI 

NEAREST UPSTREA;d DISTURBANCE - 6-e 
NEAREST 00'I;NS ISTURBANCE -Icll_-- 
CALCULATOR __ 

I - 1 

r--- 
I 

- .  I -lo,.:.- I 

I .= 
~ 22-,3 I 

I 6 1 Y f . 6  
I I I 

SCHEMATIC OF SAMPLING LOCATION 

12. ?k I I ;., 
3 I , !i 'e ! 
73, ( 3  I I 40 . . '  
Y L  oi I 

. .  3 - i... 

.i ~ 
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1 I I I I I 

I I I I ! 



I I  
PRELlMlFiARY VELOCITY TRAVERSE 

R c! Pf,? c,... f 
I /J * >,.y. - . / ;t ?LANT EP'n 

DATE 

STACK 1.0. 

STACK GAUGE PRESS 

OPERATORS 

LOCATION s r f l , O P d 3 < f l /  & ) 

BAROMETRIC PRESSURE. in. HE -0 \ n  
a s  

SCHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE 
POINT 

NUMBER 

E AVERAGE 

STACK 
TEMPERATURE 

(TJ, "F 

1 L( 

TRAVERSE VELOCITY STACK 
POINT HEAD TEMPERATURE 
NUMBER bpsl, in.HZ0 iTsS'. "F 

07 
-G , I 7  
-! 7 t !? 

, I F r  

I' Y- 1 1 % .  

" - 
"i- . 1 " j  - 
_> 

t I 
I 

/ 
AVERAGE . ! <  

! 



d 
C 
E 
I 
I 
P 
I 

FIELD MOISTURE DETERMINATION 

Loca t ion  €Pa ( 3 0 P w T  Comments: 

Test r r n d R w  " /  -2. \ atn=.Er 

Operator ' T . ,  , I  ' :,< 

Date !c-1..4:- 34- 
r--. 

- 
By Absorp t ion :  

Barometr ic Pressure 

( W )  = we igh t  of mo is tu re  c o l l e c t e d  = 

"lo Mois tu re  by Volume = 100(.04'73)(W) (""")e) 29.92 T+4 0 VM +(0473W) 

"lo Mois tu re  by Volume = 

By Wet and Dry Bulb Temperatures: 

Wet Bulb Temp. \ L<f O F  "lo M o i s t u r e  From Psychometr ic Char t  
Dry Bu lb  Temp. 1 t,f OF 13 % 

HS : ba (6171 ) 



NOMOGRAPH RATA 

CALIBRATLO PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. H20 

AVERAGE METER TEMPERATURE (AMBIENT+ 2O0FI."F 

DATE I O - L ~  -74- 

I 
* 

SAMPLING LOCATION C ? e  I 0.C i .- , 

AH6 / \ C Y !  

Tm avg. * ,-.. 
CT, 

CONTROL B O X  N O .  I lo c- 

STATIC PRESSURE IN STACK. in. Hg 

(P,+0.073 x STACK GAUGE PRESSURE in in. H2OI 

3 . I ?  
70% 0 ' 1  

$ 6 )  

p, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
' I  
I 
I 
I 
I 
I 
I 

AVERAGE STACK TEMPERATURE. "F 

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20 

PERCENT MOISTURE IN G A S  STREAM BY VOLUME 

T 1 ;' Savg. 

sPavg. 

- \Pmax. , 15 

I 
I I Is. 0 

C FACTOR 

CALCULATED NOZZLE DIAlrlETER. in. 

ACTUAL NOZZLE OIAklETER. in. 

REFERENCE Ap. in. H20 
. 

BAROMETRIC PRESSURE AT METER. iii Hg I. 50% 13 

I 

a c i d .  
I , 3 d  

bf 
I f4- 

RATIO OF STATIC PRESSURE TO METER PRESSURE 1 p s , ? l  i . C U  

I 
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T R A V E R S E  POINT L O C A  ION F O R  C I R C U L A R  D U C  s 

. -  

I 

B 

/ PLANT 'Is r?;;,. r- ' 
DATE ~ .. ~ ... I O  - 2 . 7 - 7 y ~  
SAMPLING LOCATION ;?(. .. 1 ; 7: I lu&k- 

37" 
INSIDE OF FAR 'WALL TO 

INSIDE OF NEAR WALL TO 
O U T S I D E  OF P O R T .  iOlSTANCE AI 

O U T S I D E  OF PORT. iDlSTANCE E!. 
S'TACK 1.0.. iOlSTANCE A - OISTANCE Bi 
NEAREST UPSTREAhl DISTURBANCE _______ 
NEAREST Dp?iNSTREAl&USUJRBANCE --__ 
CALCULATUR- , . )S: ,> -La.-. 

2 ,  
- ii ' 

6 

.. - - .:. 

SCHEMATIC OF SAMPLING LOCATION 

I 
TRAVERSE POINT LOCA-, ION 

F R O M  OUTSIDE OF P O R T  
(SUM OF COLUMNS 3 & 51 

PRODUCT OF 
' POINT FRACTION I COLUMNSZAND3 ~ 

' 
~ NUMBER 
- 7 - 4 - - - - - - - + -  

j OFSTACK I O  1 5TACKID 1 ITONEAREST1 8 INCH) ~ OISTANCEB 
- 

8 - 3 6  



PR E LI 1.4 I NARY V E LO C I T Y  TRAVERSE 

1 : 

I_ T; r”\ ,? ;,. i’LANT 
DATE I ( ’ - ?  , ... -! - 

! - LOCATION fi I- ;i ,, , P r- I lJLi  I 

(4- j ,  TTACK I.D. ~ 

BAROMETRIC PRESSURE. in. Hg 
STACK GAUGE PRESSURE. in. H20 

OPERATORS . - \ - : . r  .. rP .  .- 

, .-1 . .  

SCHEMATIC OF TRAVERSE POINT LAYOUT 



NOMOGRAPH CATA 

PLANT TJ (z,-;(.\.; .- 

DATE 10- L7- 7 y 
n 
\3 c,, (. \, .. , , ,z \ ,..! ,7 -...' 

., 
SAMPLING LOCATION 

CONTROL B O X  N O .  1 1. !7i' 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. H20 

AVERAGE METER TEMPERATURE ,AMBIENT +2OoFi."F 

~~ 

PERCENT MOISTURE IN G A S  STREAM BY VOLUME 
~~ 

BAROMETRIC PRESSURE AT METER. i n  Hg 

STATIC PRESSURE IN STACK. in. Hg 

lP,+O.O73 x STACK GAUGE PRESSURE in in. H20l  

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE, "F 

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20 

C FACTOR 

CALCULATED NOZZLE DIAMETER. in .  

ACTUAL NOZZLE DIAMETER. in .  

REFERENCE l p ,  in. H20 

13- 36 

Tmavg. 

I 
Savg. 

, < ,.,. 

I . o - ,  f 



TRAVERSE POINT LOCATION FOR CIRCULAR DUC s 

8-39  



PRELIM I ti ARY V E LO C I T Y  T R AV E RS E 

?LANT 
DATE l a -  L l .  7 "  

7-x >. ,_? I r.  , t ,c I LOCATION - I . - _ . _  
STACK 1.D.- 
BAROMETRIC PRESSURE. in. Hg 
STACK GAUGE 

F 3 t  >-r . : ,,- 
$ 3  

.* an n \  \ 

TRAVERSE VELOCITY STACK 
POINT TEMPERATURE 

I I 

AVERAGE ,>V '  I 

SCHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE VELOCITY STACK 
POINT TEFAP ERATURE 
NUMBER hp,I. in.H20 (Ts!, "F 

I 
AVERAGE - 1 8  



r? 

AVERAGE METER TEMPERATURE IAMBIENT + z o ~ F ) . ~ F  

PERCENT MOISTURE IN GAS STREAM BY VOLIJME 

3AROMETRlC PRESSURE AT METER. in Hg 

- 

STATIC PRESSURE IN STACK. in. Hg 

'Pm+0.073 x STACK GAUGE PRESSURE in in. HzOI 

U~HOGRAPH DATA 
- 

Tm avg. 
- 

Bwo 

Pm 

PS 

I C O N T R O L  B O X  NO.  110: 

CALCULATED NOZZLE DIAhlETER. in. 

ACTUAL NOZZLE DIAMETER. in .  

REFERENCE A P ,  in. H20 
___. - - 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
3RIFICE. in. H20 

!-3d - 

I i L  

f 
I vq 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. "F 

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20 

C FACTOR 

4 P a v g .  

Apmax.  

I <  0 

i 
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T R A V E R S E  P O I N T  L O C A T I O N  FOR C I R C U L A R  DUCTS 
_I ?. I 
. i 

PLANT 3 G C - 7  
DATE . .. . . . In - 3n -7u .  . .  
SAMPLING LOCATION . '; <. : ,;, :, 7 .. .... mJ.c..v.. c 

INSIDE OF NEAR 'WALL TO 'I) ... 

7. (e: , 
L- 

,I7 ? k  ' ' 
i 

.. 
3 9 INSIDE O F  FAR WALL TO 

O U T S I D E  OF P O R T .  iDlSTANCE A1 

OUTSIDE OF PORT. iDlSTANCE B! 
U A C K  1.0.. iDlSTANCE A - DISTANCE Bi.  
NEAPEST UPSTREAirl DISTURBANCE -. 

NEAREST OO'h'MSTREAM DISTURBANCE 
CALCULATGR- ~ \ . c , . I ' I ; ,  

-.. 
__ 

4 _. . .? i -. 

SCHEMATIC OF S n i n p i i ~ ~  LOCATION 

TRAVERSE POINT LOCA; ION 
FROM O U T S I D E  O F  P O R T  

I TRAVERSE i PRODUCT OF 
~ POINT FRACTION ! COLUMNS 2 A N D 3  
i NUMBER ~ OF STACK 1.0. ~ STACK 1.0. 1 (TO NEAREST 1 8 INCH1 --+ +- 

I 

i-.. I 

- . .  
... . .- i .. . 

I .. 

' i t  .- . .  ,,- 

, .  I :, 1 ! . .. > I :: J;: >-. . I .,. 
I 
! I -_ , I . .  I I . .  



PRELIMINARY VELOCITY TRAVERSE 

?LANT T., r:;: ,,., ;, ,- - - 
L\/,y?,.? i ,  j ,  -&.. * 0, &,TLt.rC 

/ ? '  ( I, STACK 1.0. 
BAROMETRIC PRESSURE. in. Hg 30 .  \ -- c 8' STACK GAUGE PRESSURE, in. H20 

I[ OPERATORS 

+ ' O O V  

SCHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE VELOCITY STACK 

NUMBER hps), in. H20 (TsL 'F 
POINT HEAD TEMPERATURE 

I R-;> 
, .  

< '  . ' . 0 1  

no v 
< 02-  

I 0 
, 0 2  

I 0 P- I 

i 
t I I 

I I 

AVERAGE n o v  I 

TRAVERSE VELOCITY STACK 
POINT TEMPERATURE 
NUMBER 

I 0 3 

41 AVERAGE 



FIELD MD I STURE DETERM I NATl ON 

Tube No. 

By Absorp t ion :  

Weight, grams 

F i n a l  I n i t i a l  D i f f e r e n c e  

c) P 
Ba rome t r i c Pressure 39 ..\ .: 

( W )  = weigh t  o f  mo is tu re  c o l l e c t e d  = 

"10 Mois tu re  by Volume = 

o/o Mois tu re  by Volume = 

By Wet and Dry Bulb Temperatures: 

Wet Bulb Temp. q; OF "1, Mois tu re  From Psychometr ic Chart  

D r y  Bulb  Temp. I LO O F  /A, 0 

HS:ba(6/71) B-Go 



NOMOGRAPH DATA 
- 

PLANT T)apic\c - 
DATE Io - 330 -39 
SAMPLING LOCATION ( A  I>,.'. 4 ::./7, 

C O N T R O L  B O X  110. 13, -i- f 

BAROMETRIC PRESSURE AT METER. in Hg 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. H20 

Pm 

i JH6 

AVERAGE METER TEMPERATURE IAMEIENT+20"F).°F Tcavg. 

PERCENT lilOlSTURE IN GAS STREAW BY VOLUIJE 

STATIC PRESSURE IN STACK. in. Hg 

(Pm+0.073 x STACK GAUGE PRESSURE in in. ti201 I p s  

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. "F 

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20 

?o .., . \ a  

.. 
I C t  

\ . o L  
, 5  
,l 

s 0 3 4  

C FACTOR 

CALCULATED NOZZLE DIAMETER. in. 

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE JP. in. H20 
~ . ... 
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Run NO. 

-. Dry Gas ,. 1 S tack  P 
A,P 1120 . All t i20 ' Temp.°F In.  Hg. 

I n  O u t  

. .  .: . Sampling L0ca.t i o n  k.-( E.,&' 
. .  

S tack  
Tcmp f 0 

&P;. ;ime # . '  Dry . ' Gas ' P i t o t  , Or i f  i c c  
. . .  . .  

tlctcr Ft3 
. .  . . .  . .  . .  . .  

PtlM TDF 
. . .  . . .  

TAD ' TAE : 
. .  i. 

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

' . . i  PAF 

.i.. . . . . . . .  

. .  
. . . .  

. .  . .  

. . .  

. .  
VA' . .  .VAC 

. .  

.. 

. .  

. -. 

. . . .  

. :  . . .  

.. 
.. ' .  

... 

. .  

. . , . .  : : ' 
. .  , . .  
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: . .,' , .. 

. .  . .'. 1. DAV - t!ozzlc . D i a x L c r  - i 'nc l ics , .  
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. . .  
. . .  2. PAA - B a r o n i c t r i c  P rcss i i re  - i n c h c s  tlg 

. . : .  . 

. . .  . . .  . ,  

. .  

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

.- . ,  
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4. VAC VAC f i n a l  - VAC  initial^ = Sample G ~ S  Volume - f t 3  . .  
. .  _ _  . . . . .  .. 

. . .  . . ... . .  ' ' . . . . . . . . . .  -, - 
: . 5. TAI - Avcragc Dry Gas Tcrnperatt ire a t  f k t e r  - 'OF 
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PAF - Ave'rage ' O r i f i c c  Pressure Drop' - inches  HZO 
' ' '  . 
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;"' 'PAF . Avg. PAF ,_ 
. .  . .  

. .  . .  

. . .  

. .  
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:-' 7.' VAB -, Volume o f  Dry Gas , a t  St,qhdard C o n d i t i o n s  - f t 3  

. . . . .  . .  .... 
17.7 x VAC 

. .  
. . . . . . . . . . . . .  . ; '. . P M  1. (PAF/l.j. 6 )  

. . .  . . .  
. . i  

T A Z O -  
. .  
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15. EiCA - f4olccular Vc!i&t of Stack  Gas ' ' 

. . .  
e .  . , .  . 

. . .  . . . . . .  
. .  . .  \ 

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

' . - .  . 
... 

. .  ~. 
. .  

. -  

. . .  .. 
. . .  

I ,  . CiCA flBJ x f.iCtI +[lo x .(1 b l C t l 4  
. . . .  

. .  

. . . .  . . .  
. .  

. .  

. . .  

:; . ' : .  - 
. .  

. .  . .  . .  . , . . " '  
. .  : . .  . .  

. ' .  'i'.' ' ' ' '  
. , . .  

. . .  . .  
. .  . . .  $<...:y '3 . . . . . . .  

. \. Y. .A 1. 
. . . .  

. .  .. 
. . .  . . .  

1; . 15. PDI. - Stack Pressure - inches l lg 
. . .  . . .  . . . . .  . . . .  - .' 

. . .  . . . . . .  . . . .  5 i) ~ ,- <-. . . .  . . . .  . . . . .  . . . . . . . . .  . . . .  . . . . .  
. .  

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

. .  

. . . . .  

. .  

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

. .  . .  

. . . . . . . .  

. . . . . . . . . . .  ' . . : .  

. .  

... 
. .  

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

PDI.  :..I: P M  ,? Avg. PHI4 ~. 

. .  
. -  

. . . . . .  

. : 

. .  
. .  . .  . . .  . . , .  

. .  :. 

. . . . . . . .  

. .  . .  

. . .  

. . : . 

. . . . . . . . . . .  

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

. .  

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

. .  

. . . . . . .  

. .  
. .  

. . . . . .  

.. 

. . .  . . . .  
, .  

. .  

. . . . . . .  

. .  

. . . .  . . .  
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STANDARD TEST PROCEDURES 

1 .  EPA Test Method l l . -  Sample and V e l o c i t y  Traverses f o r  

S t a t i o n a r y  Sources. 

2 .  EPA Test Method 2 - De te rm ina t ion  of Stack Gas V e l o c i t y  and 

Vo lumet r ic  Flow Rate 

3.  EPA Test Method 3 - Gas A n a l y s i s  fo r  Carbon D iox ide ,  Excess A i r ,  

and Dry Molecu la r  Weight. 

4. EPA Test Method 5 - De te rm ina t ion  of P a r t i c u l a t e  Emissions f rom 

S t a t i o n a r y  Sources. 

5. EPA Test Method 9 - V isua l  De te rm ina t ion  o f  t he  Opaci ty o f  Emissions 

f rom S t a t i o n a r y  Sources. 

Federal  Reg is te r ,  Vol. 36,  No. 247, December 2 3 ,  1971. 
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A P P E N D I X  D 

LABORATORY REPORTS 



I 
I 
I 
1 
I 
1 
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I 
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I 
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I T O T A L  WEIGHT 7: s 3 . \ mg 

A N A L Y T I C A L  DATA 

_, 

- p 2: T. a,-', .1 1'1. - PLANT E 
DATE 10-2.3 -3% 

i- +kP 
SAMPLING LOCATION :,.r ,-, I 3, P, F .?I 

1 j ,; p. :.- SAMPLE TYPE 

RUN NUMBER . 
SAMPLE BOX NUMBER 1 
CLEAN-UP MAN- .-*!!?,.: 

LABORATORY RESULTS 

<.\ 4 CONTAINER ' :i . .> mg 

BACK H A L F  

mg 
CONTAINER I C !  2 ;  '2 . I, 
Emfft-CHLOROFORM. 

EXTRACTION mg 

-mg 1 9 I, CONTAINER 

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS. CONNECTORS, AN0 B A W  't , ... ::. 
HAtF.OF-FII;TER+IOLOER 

Hi3f"kStMF IMPINGERS. CONNEH-fBS.  ' kl;" iL: 

ANDBAGK-HAL+ 0FFfLTER.HOLDER 

MOISTURE 

*'! 2 5 ml IMPINGERS 
2 FINAL VOLUME 

INITIALVOLUME -\ -1  rnl 
7 5- %13 - NET VOLUME 

SILICA GEL 
FINAL WEIGHT 2. ' g g 

g g /! 9?, INITIAL WEIGHT -&. c- 

NET WEIGHT ' .I g g I TOTAL MOISTURE Y O  E 

SUBTOTAL E 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ANALY 

--I - PLANT E?a  ,l;>;',-,'\F , 
11-z3 - - )a -  - DATE 

SAMPLING LOCATION 

SAMPLE TYPE 

RUN NUMBER 

(, (y-, ,,.s- -. ..,-, r & -> 

c-3 
p, , ,: :" ,.- 

SAMPLEBOXNUMBER L 
:- \:: :, ..: ,.\j '. . CLEANLIPMAN - 

FRONT H A L F  

ACfTONE WASH OF NOZZLE, PROBE. m e t B t t t 3 B Y P A S S I .  
KI\SK,ERONT. HALF-OF FlLTER,HOLDER 

Ti:'.. :-, ,-- r- :i\ i' .:.., 
c > - \ b  

. ,  I: - I1 
,.. .. . , .  ... FILTER NUMBER 

if.. :' i) 
. .  
. , , .- -.i < . . ,  - 

BACK H A L F  

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS. CONNECTORS, AND BACK P I  : ' .:. 

itAk+f)F-fitTER+OtDER 

ACETONE WASH OF IMPINGERS. CwEms. hi 'A 
WBB AeK+ AL-F-OFff L-TERHO~OEff 

I C A L  DATA 

COMMENTS: 

LABORATORY RESULTS 

CONTAINER I O ?  \ \ ~ . 5  mg 

I I J, :. , 4 mg FRONT H A L F  SUBTOTAL 

mg . . -  I 1  I CONTAINER 
~ E R C H L O R O F O R M  

mg EXTRACTION 

-w CONTAINER ' ' i  
- w r ;, BACK H A L F  SUBTOTAL _I . .: 

I [TOTAL WEIGHT \ 7-I '3 .2  

MOISTURE 

SUBTOTAL E 

P- 

I8r) TOTAL MOISTURE 



I 
1 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

A N A L Y T I C A L  DATA 

PLANT E P A  72 Q2iiA':? - 
DATE 10 - 2 + - 7 ( t  

c <,y,-.: ,,e ,I i -., +t t- SAMPLING LOCATION 

SAMPLE TYPE 

RUN NUMBER \_. 

SAMPLE BOX NUMBER I 

- 1 t.j i.? I, 

i -I.--) 

p--. 
CLEAN-UP MAN i. ylj:: .. , 

FRONT H A L F  

W Q N E  WASH OF NOZZLE. PROBE:-CYCLONE.lBYPASSI. 

FILTER NUMBER / I  
6 'i ) 3  - - 
.. _ ,  - - . - . - 

BACK H A L F  

IMPINGER CONTENTS AN0 WATER WASH OF 
IMPINGERS. CONNECTORS, AN0 BACK ' 
HALF OF FILTER HOLDER 

Aef fBNEWASH OFIMPINGERS. CONNECTORS. : I c $1 

A N D B A C K H A L F O F F I L T E R H O L D E R  

MOISTURE 

SILICA GEL 
FINAL WEIGHT g g 
INITIAL WEIGHT 2c c )  k? g 
NET WEIGHT & g B 

1 
I 

LABORATORY RESULTS 

CONTAINER ! ', 3 ?a. L mg 

FRONT H A L F  SUB 

- P 

[- . f 2 :, . 

CONTAINER I ! 
ETHER-CHLOROFORM 

EX-TRACTION 

..'. .: 

, .. .. 
mg 

.. . . ' . !  OTAL 

CONTAINER !IF mg 

-.\* -< c* BACK H A L F  SUBTOTAL . ? . - t  mg 

1 T O T A L  WEIGHT Z T F T , T  m g ( ,  

TOTAL MOISTURE '3 .Q. g 

SUBTOTAL g 

0 - 3  



~ 

I 
1 
I 
I 
I 
I 
I 
1 
.I 
I 
I 
I 
1 
I 
1 

T O T A L  WEIGHT \ % \ a 5  mg 

A N A L Y T I C A L  DATA 

" 

FRONT H A L F  LABORATORY RESULTS 

R?%ttE WASH OF NOZZLE. P- I S Y P A S S ) ,  CONTAINER I '7 \ 7 .  . 9 mg 
KASttrfRONT-HALF'OPFIkTERHQkOER- 

BACK H A L F  

w 
HAL.F~LF . ILTLRHQtDER EXTRACTION mg 

A1~NHVASH-OF-1MPINGERfrCONmemRS. /L.: .:;% CONTAINER '%' mg 

'i. -7 , 1 IMPINGER CONTENTS AND WATER WASH OF CONTAINER ?-. '' 
IMPINGERS. CONNECTORS, WB-BWK- :'C 0 0  ,L. '. ETHER-CHLOROFORM 

AND BACK HACF~OF 'FRTEKHULOER 

MOISTURE 
c IMPINGERS 

FINAL VOLUME ml  
INITIAL VOLUME m l  
NET VOLUME :, 1 ! ml 

7-\ '? g 
INITIAL WEIGHT, h g g 

SILICA GEL 
FINAL WEIGHT 

NET WEIGHT g : I 
-, - . 

TOTAL MOISTURE g 



I 
1 
I 
I 
,I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

ANALYTICAL DATA 

FRONT HALF 

BACK HALF 

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS. CONNECTORS. AN0 BACK '' 
HAt f -BFTKTER.HOLDER 

ACETONE-WASH-OF-IhlPINGER~~ONNECJDRS. ;('*:': ''', 
A N W A C K - H A L F  OF FILTER HOLDER 

MOISTURE 

i . I -I - - r  IMPINGERS 
FINAL VOLUhlE ml 
INITIAL VOLUME 4 'I ': m l  
NET VOLUME : <'- ml 

SILICA GEL 
FINAL WEIGHT 2- ' L- g t - 
INITIAL WEIGHT i. ' U g 
NETWEIGHT Ir/ t E 

COhlMENTS: 

LABORATORY RESULTS 
\.., /' 

CONTAINER '- \ \ C b  .I mg 

[ ~ , l , > , , , ~ ' , ; j  r j 'i .. ;,, 
. I . .  ,. 

^ .  

CONTAINER -'- -': - - ,  . mg 

EXTRACT.lON mg 

.mt 

ETHER-CHLOROFORM 

j '1' .a ! CONTAINER 
I .. 

mg '.j i 1 , I-: BACK HALF SUBTOTAL 
I 

1 TOTAL WEIGHT -LC3 40 .T  m g (  
I 1 

TOTAL MOISTURE 3 0  t 

SUBTOTAL g 



1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

I 
1 
I 

A N A L Y T I C A L  DATA 

c- . .  . .- i. ,- 
,. . PLANT €oh _.( 

I ( ;  - 2 \. . ?+ .. . DATE 

SAMPLING LOCATION .. .. , - ,- ( I .  z <  .. , 3:. ! 

SAMPLE TYPE p;.. ~, . .- 

py- .  

SAMPLE BOX NUMBER =r 
RUN NUMBER \ -- 

f" I CLEAN-UP MAN . . , , . . .  _. 
~ 

FRONT H A L F  

M f W N E  WASH OF NOZZLE. PROBE,CYCLONE (BYPASS) 
FL-ASK:-FRONT H A L F  0F.FILTER HOLDER . 

I_ - . . . .  -. . 
j .., , ,>' ? : :. i 
17 -- FILTER NUMBER 

-4: L 

BACK H A L F  

IMPINGER CON1 VTS AND WATER WASH OF 
IMPINGERS. CONNECTORS. A W € - A e K  
HALLOF-F.IL;TER HOLDER . . .\. .. - , .  

A~-TONE.WASH.OE-IIP.INGERS. CONNECTORS. , , .. i-. 

AND BACK HALF OF FILTER HOLDER 
.. ' - 

MOISTURE 
, .  - .  IMPINGERS _ .  

FINAL VOLUME m l  
INITIAL VOLUME .;I-,- -1 m l  
NET VOLUME ~ ?. \ ml 

SILICA GEL -..- 
FINAL WEIGHT A ~ ' g g 
INITIAL WEIGHT ' ' !  

, !  NET WEIGHT -' g 

COMMENTS: 

CONTAINER '. ' 
.?L:,,. . . 
CONTAINER _- 

y: c - 'L  ., >.' r , '  !.,, ,> i 
, .  . .  - .-- . _.. . . . .  . _ -  

I ,  

? I .  , -  

. ~ . . . .  

F R O N T H A L F S U B T O T  

LABORATORY RESULTS 

7-0 mg 

. .  
L , , ' f - . .  . ' . , .  

r \ :7 ';, . .!  
CONTAINER mg 

EXTRACTION mg 

mg 

ET.HER-CHt;OROFORM 

. ,  , .  

CONTAINER .- ' 

BACK H A L F  SUBTOTAL L :; . :, mg 

TOTAL MOISTURE 7 c: 2, 

SUBTOTAL g 

3 - 6  



I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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ANALYTICAL DATA 

7 

- I  \ ,>> Fp, 1, yz \ COMMENTS: 
\ 

PLANT 

DATE 

SAMPLING LOCATION 

SAMPLE TYPE 

RUN NUMBER 

SAMPLEBOX NUMBER 

CLEAN.UP MAN 

10 -2-7  - 7 y  
AL 1 - ''. r' <", ;.c /'i :; , , r. 

I it; 1. :*'. ; 

( 4 )  
-+ 

I 

/ .' y.. . ' 

FRONT HALF LABORATORY RESULTS 

m E  
/ :L\ 
I_.> 1 - 1  

1 ;  7 
&€&LONE WASH OF NOZZLE. PROBETCYCLONE (BYPASS). fl. CONTAINER 

FILTER NUMBER 

BACK HALF 

IMPINGER CONTENTS AN0 WATER WASH OF 
IMPINGERS. CONNECTORS. ANO3ACK 7:. , . 

, . I. 
HAtFJX-E1L4ER.HOLOER 

AEXONE.WASH OF IMPINGERS. CONNECTORS. ; il 

'I- u"' AN0 BACK HALF-OF FILTER HOLDER. 

. ~ .. __ . . . . . : . .  

FRONT HALF SUBTOTAL mg 

c'. j ;::.. ! 'y, .- !.! I . ,& 

mg 

EXTRACTION mg 

CONTAINER -mg 

mg \, '.< 7 . '=, 

. .. . .  \ y i  7 ,y  CONTAINER 
ETHER-CHLOROFORM 

: i , 
I i -r ' 

. _. BACK HALF SUBTOTAL 

MOISTURE 

IMPINGERS L i r  r/ 
FINAL VOLUME " I  m l  1 205 INITIAL VOLUME -' 'T m l  
NET VOLUME -4 ml 

I 41 SILICAGEL 
FINAL WEIGHT \a, E E 

NET WEIGHT .L E g 
INITIAL WEIGHT E E 

SUBTOTAL k? 
I 

D-7 

TOTAL MOISTURE ?I 0 E 



A N A L Y T I C A L  DATA 

. - .  I T O T A L  WEIGHT I -. .1 .;I mg 

I 
I 

.,; 

I 

1 
I 

. .  . __+ 
COMMENTS: , .  : PLANT r .' .._.. ... 

DATE 

SAMPLING LOCATION 

SAMPLE TYPE 

3.-\ 
1.7 - L . 3 .  ';/ 

d' S,F.,? ... <. ., <.; , 
r ,  . / 

RUN NUMBER (.-?A 
~, ~ ... SAMPLEBOXNUMBER 

CLEAN-UP MAN 

LABORATORY RESULTS FRONT H A L F  
.,*. !.< mg ACETONE WASH OF NOZZLE.ef tBB~C-~ONE--(BYPASSI.  ' CONTAINER -' ' 

FM%+RW+H~AtF-OF. FIL1ER.-HOLDER 
: '.. : . : 

FILTER NUMBER 37 L 

BACK H A L F  

IMPINGER CONTEh \ND WATER WASH 
IMPINGERS. CONNECTORS, AND BACK. '-.. 
HA&+W-I++ERiiOkOER i..i 'I .: L 

ACE=~ONEY~RSHOF-IMPINGERS:CONNECTORS. , 
ANO.RACK.HALF.OF..FILTER.HOLOER ,':l.:C$: 

MOISTURE 

: >,.I, ml IMPINGERS 
FINAL VOLUME : 
INITIAL VOLUME -' !' ' 1  ml 

. 'i ml NET VOLUME 
, .  

SILICA GEL 
FINAL WEIGHT ^L( g 
INITIAL WEIGHT.L~ZL g g 
NET WEIGHT 12 B 8 

, c-..i,-\ - FRONT H A L F  SUBTOTAL , ,  ,.'? nig , 

8 
. - ._ TOTAL MOISTURE ..... J 

SUBTOTAL g 

D-8 



- 

I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
1 
I 
1 
I 
I 
I 
I 
I 

ANALYTICAL DATA 

COMMENTS: PLANT F?..>< ", b2T,-,.,,.: y- 
DATE ! O  - ? .  7 -  - 7 L .  - . .  .I SAMPLING LOCATION \- ./ ,?. .. . - '1.. :;. 
SAMPLE TYPE ,,) i__ .- 

- 

.- 
RUN NUMBER -. 
SAMPLE BOX NUMBER 

J 
1 

. I  
: :  . .  

, . /.: , CLEAN-UP MAN- .~ 

FRONT H A L F  LABORATORY RESULTS 

\ , - 2 \ . 7  mg i , .;.e - '. 
A I F R ~ N E W A S H  OF NOZZLE. PRQEiEdYC+CNE [BYPASS). CONTAINER ' ' 

BACK H A L F  

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS. CONNECTORS. AHD.%ACK . .  HALF-OF-FILTER-HGtDER . -  . ~j I..':. 

At?€WNE-WASH OF-IMPINGfRS-CONNECTORS. , , 
AND BACK HALF OF FILTER HOLDER i '... 

E W R G I L O R O F O R h !  
EXTRAGTION- mg 

CONTAINER I I '..3 mg: 
.. -. 

B A C K H A L F S U B T O T A L  . - , .  - *  mg 

MOISTURE 

IMPINGERS 
FINAL VOLUME q. 4J- ml 
INITIAL VOLUME 3 m l  

- 3  ! NET VOLUME I,- ml 

E 3-17 
INITIAL WEIGHT 2r3 E 
NET WEIGHT 2 E B 

SILICA GEL 
FINAL WEIGHT 

SUBTOTAL g 

J-9 

5-3 E 
TOTAL MOISTURE 

.-. 



1 
1 
I 
I 
1 
I 
I 
t 
I 
I 
I 
1 
I 
I 
1 

- 
A N A L Y T I C A L  DATA 

rc rc 
PLANT L 7 >, * ' I  iy r:.. ; 

DATE 1 0 -  2.7. 7y 
.e-. 

, ,  . ... - SAMPLING LOCATION .,- . . . . . . .  -., . .  

SAMPLE TYPE 

RUN NUMBER - 

\ .. c,., 3 , j ;-; 7 
(' _.. c \, 

SAMPLE BOX NUMBER 7 . -  

. . . . . .  CLEAN-UP M.AN- 

FRONT H A L F  

AC.ETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS) 
FL-ASKrFRONT. HALF.OF FILTER HOLDER . . .  

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

. , .  jll' .. FILTER NUMBER 

BACK H A L F  

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS. CONNECTORS, ANDBAGX 
HALF€JFFILi€R-HOLOER :'< - : ; 

AM-TOIYEWP~SH-OF-~IMPINGERI;CONNECTORS. 
ANDBACK HALF-OFFILTER HOLDER !,;A> ; 2% 

MOISTURE 

COMMENTS: 

LABORATORY RESULTS 

mg 

mt 

CONTAINER /?,''LL. 7 ',; , . J  

I ..4 
, .  . . .  

, ,  .' ., I -- . . . . , . . . .  
CONTAINER . '  
1 - c -  L ,., i - 

' ,  I .-i . I  - b . .  . ........ 

, " <- .- 
mi FRONT H A L F  SUBTOTAL . .i 

i c. : I' ...... mg CONTAINER ! ' 
E W V -  

mg E X F R W  
1. C? 

CONTAINER ' ! mg 

, 

I 

BACK H A L F  SUBTOTAL , mg 
. . . . .  . ., , ..: ; .  D 7 mg 1. I T O T A L  WEIGHT 

g 
F' SILICAGEL 

FINAL WEIGHT g 
E g 

n a.>, INITIAL WEIGHT - 
NET WEIGHT A g E 

SUET UTA L g 
1 TOTAL MOISTURE 2 7 g 

9- I O  



1 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

A N A L Y T I C A L  DATA 

i r,n.: LABORATORY RESULTS - # i d ~ b T  !iALF 

i I'.. , 
CONTAINER ' ' . '  . - mg 

mg BACK H A L F  SUBTOTAL 

~ ~ 0 N ~ W A S H . O F - I M P I N G E R S .  CONNECTORS. , . , 
ANO-BACK-HALF.OF-FlLTER.HOLOER : .. '.' '.i.-L , 1 :, 

1 

MOlSTU RE 

4-4-c( ml 
IMPINGERS 

FINAL VOLUME 

NET VOLUME &. ml 
INITIALVOLUME J-: m l  

A I b ,  g 
SILICA GEL 

FINAL WEIGHT 
INITIAL WEIGHT 2 !: ? g g 
NET WEIGHT g g 

L c TOTAL MOISTURE 

SUBTOTAL E 



1 
1 
P 
I 
I 
I 
P 
I 
I 
I 
I 
I 
I 
I 
I 

- 7 -  

mg -. ' .,.,- j 1 T O T A L  WEIGHT 

A N A L Y T I C A L  DATA 

.,I 

-2, ,-, ,-. - - 
-p p~.:.:.,. - 

- 
PLANT \3 ;>:., r., , 1 ' .  L. '\ 

DATE l o - t S . - 7 C :  

- .i SAMPLING LOCATION 

SAMPLE TYPE . , : I , > , . .  . -.- 

RUN NUhlBER ( L  ? 
SAMPLE BOX NUMBER ., 2, 

.x. 
e. < .. 

____i___ 
CLEAN-UP MAN- 

FRONT HALF 

A ' X W N F W A S H  OF NOZZLE. PROBE. CYCLONE (BYPASS). 
FLASK;-FRONSHALF OF FILTER HOLDER - . 

,~ ,<.',<.. 
t7 7 FILTER NUMBER 4 

BACK H A L F  

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS. CONNECTORS. ANO-BACK 
HAL.+-OFHkTER-HOtDER' .. 

~ ~ ~ S K B F - . l h l P . I N G E R S . - C O N N  ECTORS. 
AND.BACK.HALF-OF-F.ILTER HOLDER-. .h.:: 4 

COMMENTS: 

LABORATORY RESULTS 

CONTAINER ' ' \(,a mg 
I 

/ .- ,, .. 1 .. 
mg I 

FRONT H A L F  SUBTOTAL ... , . ,  

.... 
7 2 : , .. .. ,. .. ' 7 0  . A  . -- 

CONTAINER '7 c! mg 

EXTRAC-TION mg 
ETHER-CHLOROFORM 

CONTAINER -rng 

BACK H A L F  SUBTOTAL "- 7' mg 

MOISTURE 

z ; =., 2 5 ( IMPINGERS 
FINAL VOLUME rnl 
INITIAL VOLUME --: r ', rnl 

-i<q NET VOLUME c .f rnl 

SILICA GEL 
FINAL WEIGHT =! 3 3 g E 

E -' > g 
NET WEIGHT 2.2 g E 
INITIAL WEIGHT 

SUBTOTAL 
I TOTAL MOISTURE 'JC 

.I 



ANALYTICAL DATA 

PLANT COMMENTS: 

I u -30 - 7  9 DATE c--. 
:J A;;-..', r. ) i.7 SAMPLING LOCATION 

SAMPLE TYPE 1 N!. F 7 
/ -&i 
I ' I  ) RUN NUMBER -_- 

SAMPLE BOX NUMBER \, 

CLEAN-UP MAN- 

/ I 

_ _  \ i':: (i' . .-.,.\ / ,L v,; ,) :: 
i ' /  

FRONT HALF 

-ASH OF NOZZLE, PROBErCYC~ONE-~BYPASSI,  

. . .  
KASK.,-FRONT HALF OF FILTER HOLDER 

~ -. ,,.: .: I ,  - 
? '.i FILTER NUMBER i: i 

BACK HALF 

MOISTURE 

m l  
IMPINGERS 4-n ' 

FINAL VOLUME 
21 I INITIAL VOLUME 4 T 8.) 

NET VOLUME ; 

m l  
I ml 

Zlc ,  g 
SILICA GEL 

FINAL WEIGHT - 
INITIAL WEIGHT G-9 g 
NET WEIGHT .- 8 g 

LABORATOSY RESUi.;S 

mg - 
CONTAINER 1 ''{ 

- ,., , 
>. _I -. .i , -\ mg ." FRONT HALF SUBTOTAL 

-. , \ ,  . ?'-)a;:, '.i ': - , ,\,. . I: 

mg 

EXTRACTION- m 

CONTAINER mg 

- i  >. , 9 
. .. CONTAINER 

ETHER-CHLOROFORM . 

, 

BACK HALF SUBTOTAL 4 S 1. .S  mg 
I 

7- mg .., -5';y 5, I TOTAL WEIGHT 

. 
TOTAL MOISTURE 

1 
SUBTOTAL E 

D- 13 



I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
1 

I 
I 
I 

, z  &: 

ANALYTICAL DATA 

,/---... 
i 

PLANT - 
\ 

COMMENTS: I- , (-p I' ,,.; .c- 
DATE 10-70 - 7 Y .  

--9, n(. .>. I.. 3:  i: 

- &, >y,, + ..f 
- - SAMPLING LOCATION 

SAMPLE TYPE , .  
RUN NUMBER C?) 

Y 
~, , SAMPLEBOX NUMBER ,. -.-. 

/ (  . : >  ; p , .  , ' 

! 
CLEAN-UP 

FRONT H A L F  LABORATORY RESULTS 

., I ; -> -./. - -mi? R E T O N E  WASH OF NOZZLE, PROBEreYEtONN8YPASSI.  CONTAINER 
FLASK, FRONT HALF OF FILTER-HOLDER 

BACK H A L F  

IMPlNGER CONTENTS AN0 WATER WASH OF 
IMPINGERS. CONNECTORS. AN0 BACK 
H--RHOLDER ?<?si.. 

A ~ ~ E - w A s H - o F - I ~ ~ P ~ N G E R S ; - C O N N E C T O R S .  , 
AND BACK.HALF OF FIL-TER-HOLDER . ; 

MOISTURE 

IMPINGERS -\ -\\ , 
FINAL VOLUME ml 
INITIAL VOLUME -? C*W m l  

-! ', m l  NET VOLUME 

E 
"\ 5 

INITIAL WEIGHT '7 ,q' E g 
NET WEIGHT 1 5  g B 

g .- 
SILICA GEL 

FINAL WEIGHT 

:*.\;,,,\.,?? 13b- .$ 
1 -  

, ' -  .. 
' mg 

EXTRACTION mg 

\ I.. ', CONTAINER ! 1 .  
ETHER-CHLOROFORM 

CONTAINER \I? 4 L g -  

- BACK H A L F  SUBTOTAL . ng I 

g 
L L  

TOTAL MOISTURE 

SUBTOTAL E 

3-1 + 



I 
1 
I 
I 
I 
I 
1 
I 
1 
1 
I 
1 
I 
1 
a 

A N A L Y T I C A L  D A T A  

PLANT K..ew .- COMMENTS: 

DATE 

SAMPLING LOCATION - 
:: i,., ,;q 7: , c. '3. c L'? r F SAMPLE TYPE - 

RUN NUMBER 

SAMPLEBOXNUMBER 

CLEAN-UP MAN- 

10*_31\-3h- 
_.-- ,. . ., -y,C .I , .:: I>, I LJ. q \ - .  .- I 

I 

FRONT H A L F  

BACK H A L F  

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS. CONNECTORS. fitNDtfBCK 
HAL F-OF-Ft tTERHOtDER. 7;~~; 

AND BACK HALFOF-F ILTER HOLDER ,k&q 
A ~ ~ ~ E - v R ~ ~ - I ? ~ ~ M P I N G E R S ; ~ C O N N E C T O R S .  

. MOISTURE 

E 
SILICA GEL 2. C I C  I FINAL WEIGHT 

LABORATORY RESULTS 

11 ?' . .  mg ! CONTAINER 

FRONT H A L F  SUBTOTAL mg .- 

/:' .. , , , - , . .- : .> ; . .,, ,I. L., 

1 

i 
mg 

EXTRACTION mg 

-mg 

I ..:. I .I CONTAINER .- 
ET.HER.cHLOROFOR~W 

9 3  
i CONTAINER '. -'..' 

- BACK H A L F  SUBTOTAL ! . -  mg 

1 

INITIAL WEIGHT ' -3 8 g 
NET WEIGHT c g  g 

SUBTOTAL g 

i 
I E a. I TOTAL MOISTURE 



I 
I 
I 
1 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 

ANALYTICAL DATA 

FLASK, FRONT HALF OF FILTER HOLDER - 
,-: .. ! \ L 7 7 V  - .  

I 

; ; :; , , ' .  j '/ FILTER NUMBER 

BACK HALF 

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS. C W E T 0 R S : ~ N D E A C K  
HALF.OF FILTER.HOLDER yc. t > C ' L  

AND BACK HALF.OF+ILTER,HOtOER it\. .;. -_ A ~ ~ A s ~ M P ~ ~ ~ R ~ O N H E C T O R S .  I . . .  

-> 

.................. j 
, ,- '7 i:'.. :,: .<' 

: r  . . .  - .  . -  . FRONT HALF SUBTOTAL ! - *  . . mg 

._ ( I  .- . . . . . . . .  '.i. c,: F.. . ̂ . 

. .  - .. 
mg 

ETHER-CHLOROFORM 
EXTRACTION mg 

CONTAINER mg 

. I  . 
CONTAINER ! '  ' 

p~ 'Ci 

, -  BACK HALF SUBTOTAL ' I. . 5 mg 

I 1 TOTAL WEIGHT 2 7 q .  0 mg 

MOISTURE 

7, .s g TOTAL MOISTURE 

I 



~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ANALY I C A L  DATA 

FRONT H A L F  

ACWNE WASH OF NOZZLE, PROBE:-.~YYC-H1NE1BYPASS). 
F.LASK:PRONT-HAt-F .- OF-FILTER HOLDER 

\'A- c. 0, :. ,? y-. ! L. T.ZJ ~' 
n ,  (2. . 1 cf FILTER NUMBER / I t  -'/ 

LABORATORY RESULTS 

mg CONTAINER I? 3 7 _. \:.i 

BACK H A L F  

IMPINGER CONTENTS AN0 WATER WASH OF 
IMPINGERS. CONNECTORS. ANHYBBAGIC 
H ~ ~ o F - F ~ L T E ~ ~ ~ ~ O C D E R  T,... r)  c5 >C 

ACETONE-WASH3FlMP~~GERk6ONNECTORS. 
AND.BACK HAL-F-OFFIK!XRHOLDER h/ 12 

MOISTURE 

IMPINGERS 
0 )86 FINALVOLUME y /  m l  .' 

/ N E T  VOLUME / /' m l  
INITIAL VOLUME %?'J m l  

L I  1 
- 1  ' - 

SILICA GEL I FINAL WEIGHT g g 

I 
I 

- .. .1 BACK H A L F  SUBTOTAL .a , -, mg 

INITIAL WEIGHT 7 .TU g g 
NET WEIGHT '2 g 

SUBTOTAL g 

$--I 7 

E TOTAL MOISTURE 213 



: I  
'I 

' I  

i 
I 
'6 I 



1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
1 
I 
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STATEMENTS O F  PROCESS R A T E  
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STATEMENT OF PROCESS RATE 

DATE /1-23-7+ - TEST NUMBER 
n 

A 
~ & 7 0 . , ~  i- 

ADDRESS C! R.\cc:VI LLF (lpb I. .I 0 

\I Lr.3 ,'..I - Ty,, 
m 

FIRM NAME 

DATA ON OPERATING CYCLE TIME 

IDLE TINE DURING - START OF OPERATION, TIME lo LO CYCLE, MINUTES 

. .  NET TIME OF ? .  a30 CYCLE, NINLTES A. .> i; 
END OF OPERATION, TIME I 4  I O  

ELAPSED TIME, MINUTES 

DATA ON HATERIAL CFARGED TO PROCESS DURING 'OPERATING CYCLE: 

I.' FOR FUEL BURNING OPEKATION ONLY: 

A t t ach  a n a l y s i s  Maximum Design BTU i n p u t  .. Weight 

Ac tua l  BTU i n p u t  f o r  T e s t  ' 5: Excess  A i r  

Gas Flow ACFM 

T o t a l  BTU i n p u t  for a i l  Fue l  burn ing  equipment on a p l a n t  o r  premises which are 
' u n i t e d  p h y s i c a l l y  or o p e r a t i o n a l l y  (based on permi t  submiss ions . )  

- Note: 

11. FOR INCINERATOR ONLY: 

I n c l u d e  s t r eam f low c h a r t  w i t h  p rope r  i d e n t i f i c a t i o n  o f  s c a l e ,  e t c .  

T o t a l  weight  charged d u r i n g  t e s t  

Number of c h a r g e s  . .  Type Waste 

Weight p e r  c h a r g e  

. (ci~-+:,, (,-.,-::L,:<<?- '-y& t":?"'""::Ci:..' fi, ;.": G 111. OTHER SOURCE OPERATIONS : 

Weight, ( O ' ? O C >  p ~ $ . ~ t . j ? b .  . .  
i -  Material I&L~,-\ r . , .*\M ?CAS5 

3 0 0 3 o,.,,,> U?, \. 
_c -.-- - 

Material SS~?,L;V., c ~ * ~ q , c .  >\ R," Weight ' 

Material Weight Z % % d  (+LA.L-r "' 

Material 

Material 

Weight c 7 5.1 1 " y N a .  
Weight - - 7 .7L  7 i A .  

Note: I n c l u d e  any p e r t i n e n t '  charts o r  o t h e r  o p e r a t i o n a l  d a t a .  * .  
L_ 

1 c e r t i f y  that t h e  above  and b e l i e f . :  

A - .. .rLn x 

. .  

SIGNATURE 

. . .  
. .  

. .  
. .  

. .  . .  

. .  
. .  

. .  . .  G - 3  
. .- 

7 ,  
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STATEENT OF PROCESS RATI- 

DATE ' 11.L4 - 7 4  TEST NUMBER 

ADDRESS CJR\CW,LLC.P. r> 

DATA ON OPERATINC CYCLE TIME 

c 
IDLE TIXC D U R I N G  

START OF OPERATION, TIME i o 5 0  CYCLE, NINUIZS __ 

END OF OPERATION, TIME \ 400 
NET TIME OF 

ELAPSED TINE, MINUTES - \ 9 ;3 CYCLE, PIIN'L'TES I ?  c, 

DATA ON MATERIAL CEARGED __ TO PROCESS DURING OPER4TIE:G CYCLE: __ 

I. FOR FUEL BURNING OPEI<ATT.@K OKLY: 

Weight A t t a c h  analysis Maximum DesiSn BTU i.nI:.Jt 

% Excess A i r  

Gas Flow ACFM 

Total. BTC i n p u t  f o r  a l l  F u e l  b u r n i n g  equipment on a p l a n t  O r  premises ~.:tltc:h Eire 
u n i t e d  p h y s i c a l l y  OK o p e r a t i o n a l l y  (based on pe rmi t  submissiot- .s .  

I n c l u d e  stream f l o w  c h a r t  w i t h  p rope r  i d e n t i f i c a t i o n  o f  s c a l e ,  et.(.. 

A c t u a l  BTU i n p u t  fcr- Test 

Note: 

11. FOR INCINERATOR ONLY: 

- 

T o t a l  weight  charged d u r i n g  t e s t  

Number of c h a r g e s  

Weight p e r  c h a r g e  

Type Waste - 
_. - 111. OTHER SOURCE OPERATIONS: I0:CL c i&.v2&E y o  kLl<z.Aj;<c.F ; k ihiJ0 i> 

Material ~ U A W \ L A  M T: C055 Weight ~ 1 4 3 0 0 ?e: - ,,,':c 

Material ':.,o 9 \  LI mq c+-Lo'e \ 9z Weight 3 ___ OCL)  .. ?O.dOQL 
7 -  

Material Weight ZF? -0 % y o  &tyld 

Weight - a0 42-4/2, 
bl 

Material 

Weight : 3 , C c  - 'hQ. ___ Material 

Note: 1ncI.ude any p e r t i n e n t  c h a r t s  o r  o t h e r  o p e r a t i o n a l  d a t a .  - 
I c e r t i f y  t h a t  t h e  'above statement is t r u e  t o  t h e  ,ad b e l i e f :  

- 
\I o ( t  _-.. 

. .  

G- J 
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STATEMENT OF PROCESS RATE 

DATE 10 .2.6 - 7 4  __ -- TEST NUMBER . 

ADDRESS .c 1 c . 4  I, I Lt& - 

DATA ON OPERATING CYCLE TIME 

- I D L E  TIME Q U R I N G  
START OF OPERATION, TIME \ O O O  CYCLE, EIIWTES 

END OF OPERATION, TIME \ % T O  
NET TIME OF 

7 -  ELAPSED TIME, MIh'UTES L?, 3 CYCLE, MINUTES L. 3 3  

DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATIKG C m :  

I. FOR FUEL BURNING OPERATION OXLY: 

Weight A t t ach  a n a l y s i s  Maximum Desl'gn BTU i n p u t  

% Excess A i r  Ac tua l  BTC i n p u t  f c r  Test  

Gas Flow ACFM 

To ta l  BTU i n p u t  f o r  a l l  Fuel  bu rn ing  equipment on a p l a n t  o r  preP.Ls?s which a r e  
u n i t e d  p h y s i c a l l y  o r  o p e r a t i o n a l l y  (based on permit  su5rnissio: 's .)  

- Note: 

11. ' FOR INCINERATOR ONLY : 

I n c l u d e  s t r eam f l o w  c h a r t  w i t h  p rope r  i d e n t i f i c a t i o n  o f  scale ,  e t c .  

Total weight  charged d u r i n g  t es t  

Number of c h a r g e s  Type Waste 

Weight pe r  c h a r g e  

- 
111. OTHER SOURCE OPEPATIONS: 'i &.:: c. C..N 2 q . G . ~  . --\ 0 7C"cl <C j.,, A<, E 

Material V j - L ~ k ' v - , ) ~  lAn;h? n'Ro S-5  Weight 9 9 0 0  - p P . > , . P - -  

Ma.terial 5 O D \ u h  C . t \ i o ~  Weight 1 0.0.0- .Fr, 3 , , c. .I 
h 

Material Weight 

Material Weight 7 

Material Weight 

- Note: 

I cert i fy  t h a t  t h e  above statement is f r u e  t o  t h e  b e s t  o m n o w l e d g e  and b e l i e f :  

I n c l u d e  any p e r t i n e n t  c h a r t s  o r  o t h e r  o p e r a t i o n a l  d a t a .  

SIGKATYRE \lm- [ A )  h ut_ 
/ - 

TITLE -5.: u t  

G -5 



STATEMENT OF PROCESS RATE 

10 -17-7q- 
-'1 < 4 9 ,  DATE ' TEST NUMBER 

. .  L 
A - -  T i c :  : 1-i- '1 4 6 .J CV., roc- k. 

UrC.!f.U \ I \  \'LV _. 
I FIRMNAME 

pi!-, c> 
DATA ON OPERATING CYCLE T I M E  

. .  

8 ADDRESS 

IDLE TIME DURING 3 ' ST, OF o ~ E R A T I ~ N ,  TIME I 0 3 0 '  CYCLE, NINUTES . o  
, .I 
!, 4 

NET TIME OF P. ,- 
,I END OF OPERATION, TIME - '  

.. 0 3 ELAPSED TIME, MINUTES 2 (.I \<.' CYCLE, tfINL'TES 

DATA ON MATERIAL CHARGED TO PROCESS DURIhTG 'OPERATING CYCLE: 

I. ' FOR FUEL BUiWING OPERATION ONLY: 

II 
Attach a n a l y s i s  Maximum Design BTU i n p u t  .. Weight 

X Excess  A i r  8 A c t u a l  ETU i n p u t  f o r . T e s t  

Gas F l o w  ACFM 

T o t a l  BTU i n p u t  f o r  a l l  F u e l  bu rn ing  equipment on a p l a n t  or premises  which are 
u n i t e d  p h y s i c a l l y  or o p e r a t i o n a l l y  (based on p e r m i t  submiss ions . )  

I 
I Note: I n c l u d e  stream flow c h a r t  w i t h  p r o p e r  i d e n t i f i c a t i o n  o f  scale, etc. 

11. FOR INCINERATOR ONLY: 1 T o t a l  we igh t  cha rged  d u r i n g  t e s t  Weight p e r  c h a r g e  

Note: I n c l u d e  . .  a n y  p e r t i n e n t  char ts  o r  o t h e r  o p e r a t i o n a l  d a t a .  

z r t i f y  that the above a n d . b e l i e f :  

. .  SIGNATURE . 
TITLE', . .  

. .  

I 

. .. G-6  
'U 

. .  3 ... 
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' , STATEMENT OF PROCESS RATE 

n 

FIRM NAME 

@DRESS Q j. r r / r  L C. .. C3i..i'b r, 
DATA ON OPERATING CYCLE TIME 

IDLE TINE DURING , a  START OF OPERATION, TIME Io1 5- CYCLE, ELINUTES 

END OF OPERATION, TIME \ 1 5 5  
-_ ... , LQ 

. .  NET TIME OF 
.- ELAPSED TINE, MINUTES 1- ZQ CYCLE, MINUTES 

DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE: 

I. ' FOR FUEL B U R N I N G  OPERATION ONLY: 

A t t ach  a n a l y s i s  Maximum Design BTU i n p u t  

A c t u a l  BTU i n p u t  f o r . T e s t  

'. Weight 

' 4 Excess  A i r '  

. .  Gas F l o w  ACFM 

T o t a l  BTU i n p u t  f o r  a l l  Fue l  bu rn ing  equipment on a p l a n t  o r . p r e m i s e s  which are 
, u n i t e d  p h y s i c a l l y  or o p e r a t i o n a l l y  (based on p e r m i t  submiss ions . )  

- Note: I n c l u d e  s t r eam f l o w  c h a r t  wi th  p rope r  i d e n t i f i c a t i o n  of s c a l e ,  etc. 

11. FOR INCINERATOR ONLY: 

Total weight  charged d u r i n g  t e s t  

Number of c h a r g e s  . .  Type Waste 

Weight p e r  cha rge  

.-c 
1i1. OTHER SOURCE 'OPERATIONS: I c.'i-'.:~ ' ~ R ~ J A C ~ . ;  A - 6 - 

Material f i f - ~ i  i p.11,: >'.- -.: , , >  I .. ;,.;.-; , _. 1 

Material 5 o b \ A 'M C. k\ L, 1\ r2 3E . .  , 
Material Weight 3 / .L& 

Weight \T 6 o o ' .yc,T:,.,- 
. .  

. ,  

. .  I Weight .  .j- 

. ,  

Material Weight S' 76(T 

Material Weight 

I 

Note: I n c l u d e  any p e r t i n e n t  c h a r t s  o r  o t h e r  o p e r a t i o n a l  d a t a .  - . , ,  

I c e r t i f y  that t h e  above  s t a t eme  a n d . b e l i e f :  
. .  

SIGNATURE . ; /' 

. .  TITLE 

. .  . ~ .  
G-7 

. .  ~\L) 



,& n+,.F 7 I Ll 0 'RV . ,  
' Y -  c;?,..;%, o 

1 FIRM,NAME 
. .  U ( 7 c I C . , h  .L v ILLL 

DATA ON OPERATING CYCLE TIME . .  

IDLE TINE DURING 
CYCLE, NINUTES i., -8 n 

'I lioDReaS ' : 

I ' START OF o~ERATION,. TIME 

'I 
lo f . J  

/ G.03 
L -I,. .\ CYCLE, MINUTES *- ,!0 L NET TIME OF -.) ~ i' 

END OF OPERATION, TIME 

ELAPSED TIME, MINUTES 
., 

DATA ON MATERIAL CHARGED TO PROCESS DURING'OPERATING CYCLE: 

I.' FOR FUEL BURNING OPERATION ONLY: I , j. Weight Attach analysis Maximum Design BTU input 

. % Excess Air' Actual BTU input for.Test 

Gas F l o w  ACFM 

Total BTU input for ail Fuel burning equipment on a plant or'premije's which are 

I 
I 

-united physically o r  operationally (based on permit submissions.) 

i 'Noeq: Include stream flow chart with proper identification of scale, etc. 
,. 

11. FOR INCINERATOR ONLY: 

Total weight charged during test Weight per charge I . .  

. ' Material Weight 

hter ial Weight .. 

. ,  . 

I 
.. ,. Note: Include any pertinent- charts or other operational data. .,. 

I certify that the above statement'is true t o  the.best o ledge and.be1ief: 

. .  . .  0 

. .  . . .  

. .  . .. . .  . .  
. .  

1 ' .  .. 

. . 
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IDLE TINE DURING 
CYCLE, MINUTES ' 0  1 n 3 3 START OF OPERATION, TIME 

END OF OPERATION, TIME I 3 T O  

ELAPSED TIME, MINUTES 7 c-, 0 CYCLE, MINUTES . 3 :i NET TIME OF - ,  

DATA ON PIATERIAL CHARGED TO PROCESS D U R I N G  OPERATING CYCLE: 

I. FOR FUEL BURNING OPERATION ONLY: 

.. Weight Attach a n a l y s i s  Maximum Design BTU i n p u t  

' % Excess Air Actua l  BTU inpu t  f o r . T e s t  

ACFM Gas Flow 

T o t a l  BTU inpu t  for a l l  F u e l  burning equipment on a p lan t  o r  premises  which a r e  
un i t ed  p h y s i c a l l y  o r  o p e r a t i o n a l l y  (based on permit  submissions.)  

- Note: Inc lude  s t ream flow c h a r t  w i th  proper  i d e n t i f i c a t i o n  of s c a l e ,  etc. . . .  

11. FOR INCINERATOR ONLY: 

T o t a l  weight charged dur ing  t e s t  Weight per  charge  

. .  Type Waste 

A -6 -F  
Number of charges  . .  

. .  7 
&)G<b-C -m FOit;!Ji~ ccj 111. OTHER SOURCE OPERATIONS: C'-!-::L 

. .  
. .  : Note: Inc lude  any p e r t i n e n t  c h a r t s  o r  o t h e r  o p e r a t i o n a l  da t a .  . .  _c 

..i 
, 

. .  

. .  
'I c e r t i f y  that t h e  ,above 

-?J n ?,.? I J\J t ! k  

. ', . .  

. .  
. .  , 

. .. , 
. .  . . .  . 

. . .  . .  . 
' .  . .  .' 

. ,  , . ,  

. .  
0 - 7  ' . . .  . .  

~~ 

. .  . .  .. 
~ ~~ 



1 . ... 
.. . 

. .  
' .  STATEMENT OF PROCESS RATE . .  

. .  

. .  

DATE I 0 - 3 \ - 7 y- 

\ 0 3a 
NET TIME OF 

I END OF OPERATION, TIME 

!- 1l ELAPSED TINE, MINUTES L O  CYCLE, MINUTES 

DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE: 
. .  

I. ' FOR FUEL BURNING OPERATION ONLY: 

At tach  a n a l y s i s  Maximum Design BTU i n p u t  

Actual  BTU i n p u t  f o r . T e s t  

.. Weight 

' X Excess A i r  

1 '. 

1.: 
I 

. .  Gas Flow ACFM 

T o t a l  BTU i npu t  for a i l  Fuel  burning'  equipment on a p l a n t  o r ' p r e m i s e s  which a r e  
-uni ted phys ica l ly  o r  o p e r a t i o n a l l y  (based on p e r m i t  submissions.)  

4 ' - Note:. Inc lude  stream flow c h a r t  w i th  proper i d e n t i f i c a t i o n  of s c a l e ,  etc. 

11. FOR INCINERATOR ONLY: 

T o t a l  weight charged dur ing  t e s t  Weight per  charge  I . .  

Weight ' . ,  
. .  

Material 

Material Weight 

Weight . .  
" Material 

. .  Material Weight . .  

Note:' Inc lude  . .  any p e r t i n e n t  c h a r t s  o r  o ' ther o p e r a t i o n a l '  d a t a .  

1 cer t i fy  tha t  the ,above statement-is_ t r u e ' t o  t h e  b e s t  of my knowledge a d b e l i e f :  

:. . '  +. 

! .  
' .Gu! - . .  

. .  
8 .  . ,  

I- 
. .  . 

. .  . ~. 

. .  . .  , 

6- IO / 
. .  

. .  

.. . .  -~ ~ 



1 
1 
1 
I 
1 
1 
I 
I 
I 

1 
I 

a 

IDLE TIME DURING 
(3 \,\ 05 CYCLE, MINUTES START OF OPERATION,. TIME 

1 END OF OPERATION, TIME .. 
\7-.0 .F 

. .  . NET TIME OF 
1 c> ELAPSED TIME, MINUTES L o  CYCLE, MINUTES 

DATA ON MATERIAL CHARGED TO PROCESS DURING'OPERATING CYCLE: 

I. ' FOR FLEL BURNING OPERATION ONLY: . .  

.. Weight A t t a c h  a n a l y s i s  Maximum Design BTU i n p u t  

' X Excess  Air A c t u a l  BTU i n p u t  for .Test  

. .  Gas Flow ACFM 

T o t a l  BTU i n p u t  f o r  a i l  F u e l  bu rn ing '  equipment on n p l a n t  o r ' p r e m i s e s  which arc 
. u n i t e d  p h y s i c a l l y  o r  o p e r a t i o n a l l y  (based on permi t  submiss ions . )  

- Note: I n c l u d e  stream f l o w  char t  with p r o p e r  i d e n t i f i c a t i o n  o f  scale, etc. 

XI. FOR INCINERATOR ONLY: 

T o t a l  weight  charged d u r i n g  t e s t  Weight p e r  c h a r g e  

. .  Type Waste Number of c h a r g e s  
-, _.  
!,,,.. ,,, 5 ' 2  -_:. 5mL {&07d& . C,,&C&f# ' i ,.> 111. OTHER SOURCE OPERATIONS: 

7 ' i o  >-U,JaS &LL\ yr\ \ I4 u, * bE-TkL Weight. Material 

Material Weight ' 

Material Weight 

Weight Material 

M a t e r i a l  Weight 

. . '  - Note: 

I ce r t i fy  that the 'above 

I n c l u d e  a n y  p e r t i n e n t '  c h a r t s  o r  o ' t he r  o p e r a t i o n a l  d a t a .  

and ' b e l i e f  : 
. .  . . .  

. .  
. .  

. .  . . .  

. .. 
. .  . .  - e-,;: , '  . 

I . : . ,  ' ,  :'. ' ' , .  
. .  , , 

, .  

. .  . .  . ,  



'. . STATEMENT OF PROCESS RATE- I 

DATE i o - 3  \ -7 
. .  

<.L c ) 

DATA ON OPERATING CYCLE TIME 
. .  

IDLE TIME DURING 
CYCLE , EIINUTES . o  1 - 7.. C? 

END OF OPERATION, TIME \ +.l. c' 

. .  NET TIME OF 
,.I CYCLE. MINUTES i ELAPSED TIME, MINUTES i. c 

I 
DATA ON MATERIAL CFARGED TO PROCESS DURING 'OPERATIXG CYCLE: 

. .  

I. ' FOR FUEL BURNING OPEMTION ONLY: 

A t t ach  a n a l y s i s  Maximum Design BTU i n p u t  

Ac tua l  BTU i n p u t  f o r . T e s t  ' X Excess A i r '  

Gas Flow ACFM 

Total BTU i n p u t  f o r  a i l  Fue l  bu rn ing  equipment on a p l a n t  o r ' p r e m i s e s  which a r e  

I 

I :- 
' u n i t e d  p h y s i c a l l y  o r  o p e r a t i o n a l l y  (based on p e r m i t  submissions.) 

' .  I Note: 

XI. FOR INCINERATOR ONLY: 

Inc lude  s t r eam f l o w  c h a r t  w i t h  proper  i d e n t i f i c a t i o n  of s c a l e ,  etc. 

T o t a l  weight  charged d u r i n g  tes t  

Number of cha rges  

Weight pe r  c h a r g e  

. .  Type Waste 
. .  

111. OTHER SOURCE OPERATIONS I k.; c ~ p i c ~  PO . .Tr&, ~2~ 

Material i'l. j\ v.-, , EJ M %A vh t ? A L  Weight. 9 \ 0 qc:;,.>n.:, 

Material Weight ' 

Material Weight 

. "  Material Weight 

Material Weight 

.&: Include any p e r t i n e n t  c h a r t s  or o t h e r  o p e r a t i o n a l '  d a t a .  1 . '  
I certify '  t ha t  t h e  a b o v e  a n d ' b e l i e f  : 

. .. . .  . 

. .  , 

TITL . .  . 

2 

- ' / 2  . .  
', ' .  

.. .~ 

. .  . .  . 
. .  -~ 
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APPENDIX H 

EQU I PMENT CALI BRATI ON 
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R E L A T E D  REPORTS 
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Carry :  

PRESURVEY REPORT 

! 

I 

Orsat  

Tape Measure 

P i t o t  6 D r a f t  gage 

Thermornete r 

Tape Recorder 

Camera 

C a l c u l a t o r  

Reference Repor ts  

Government R e g u l a t i o n s  



I 
1 
I 
1 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I1 
I 
8 
1 

B A S I C  INFORMATION 

C:? d I I c..e C i t y  S t a t e  E::.- . ,3 + 4 ~  ~3 
pl-2 N c-- 

Address 

P l a n t  Contact  R L  &l.L,F, pi\ ha n, T i t l e F : ~ ( - , ~ , F + r ?  P h o n e L  I\')?>> -q,)Ld 
Send Report  t o  €3 7 - . C i  STc? k T i t l e  Phone 

Address C i t y  S t a t e  

I n v o i c e  t o  

Other Personnel ,  

( g e t  Business c a r d s )  

T h i s  i s  New or  e x i s t i n g  p l a n t .  Type o f  p l a n t  

Geographic l o c a t i o n  

Tes t  areas i ndoor  o r  ou tdoor  l o c a t i o n .  

P l a n t  Requirements:  C e r t i f i c a t e  o f  Insurance 

1 .  Meet ings . Hats 

A I  t i tude  
J 

J 
Yes No. S a f e t y  

v' . Safe ty  Glasses /- 

Safety  shoes . C l o t h i n g  . Spec ia l  r u l e s  

ri 
c- r, !,, , . , < I  ;.. 

2 .  O p e r a t i n g  Hours t o  ' 1  .'L'c. Days per week 

3 .  Prov ide  Storage space . Safe / . Clean]  iness 

/ . Work areas /" Locked . S i z e  space 

4. Prov ide  map o f  c i t y  or  a rea  . Map of p l a n t  a rea  

5 .  P a r k i n g  f a c i l i t y  i n  p l a n t  / . Near t e s t  s i t e s  . Number -- 
of  v e h i c l e s  Y . Passes r e q u i r e d  for  men- . For  vehicles- 

6. Waiver . Allow Photographs Yes No I f  approved. J J 
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P l a n t  Supplies: Facilities . Contact- 

I .  Liaison 

Helpers 

2 .  Water available D i st i 1 led and Deionized Compressed air 

Amount Misc. 

1.' ~ -- .. ' - -  , . . >  , 

Acetone .- 

!$earby Motels Phone 

i 0 r;, . ' ..: : 

Restaurant 5- 

Scaffolding and Platforms - Company will build Yes No. 
J 

No. 
J 

Company wi I 1  provide Yes 

If not, who provides 

From where 

Under direction of 

At cost of  - 
Shipping methods: Via city o f  1 < ? I  - 'L 

Air1 ine Pickup by 

Truck 

To 

r l :  -_ 
L/ < 'L.. !J, ) 

. 
COMMENTS: 

/ J - 3  



TESTING REQUIREMENTS 

Test  Methods 

Number o f  T e s t s  Requi red 

Tes t  f o r  

A t  Locat ions  '3 o c  4 'T.,-r. ... .. 

Des ignat ion  Code f o r  L o c a t i o n s  

_-.- 
I ,.. . Specia l  Schedul ing - Dates L. ~ . .  

- Exempt Per iods  

Veh ic les  Required: Rent Where Phone 

Rent Where Phone 
,. 

/ / J  
, . :., -..c. 

P o r t s  & Holes:  E x i s t i n g  Yes ?' No. Co. w i l l  p r o v i d e  Yes No 

IT , .  

S i ze  2 and No.- r e q u i r e d .  Drawings f o r  P l a n t  

Need Measurements Duct & S t a c k  s i z e s  by b l u e p r i n t  

Our measurement Covers pre- loosened by 

Amps -: _... Power: V o l t s  / / 5  Hz ,:- c - 
Type P l u g  3 P::'.ii!C&Location o f  Fuse Box 

Separate c i r c u i t s  No. o f  o u t l e t s  

Es t imate  o f  RFW Labor Requi red 4- 
Est imate  o f  Time Requi red 

Es t imate  o f  Equipment Requi red 

Type F i l t e r s  Requi red S i z e  

Analyses Requi red 

1-J 
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PROCESS INFORMATION 

Block Diagram of Processes. Identify f lows ,  locations, stack designations - 
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include: D i nat i 

SAMPLE LOCATION SKETCHES 

Size, Height, Distance to internal obstruction, 

Dimensions to external-obstructions, ambient conditions, duct 

layout, ports, front-side-top or  isometric views. 

Stack sect ion x or dia insulation Wall 

t h i cknes s 

Materials of Construction 

Size & Location of Ports 

' . ,  ? , , . e.- .. . _ _  .. . 
1 - 6  
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FLOW CONDITIONS 

Locat ions 

Ambient conditions: Temp Protection Odors 

Toxic gas or dust Cleanliness 

Dangers (no rail, slope, hot pipes, rligh voltage, etc. 

- Gas conditions: Control Panel? 

1 bs/hr 

OF o r  OC 

AC FM 

SCFM 

Static Pressure ti20- o r  

Wet bu 1 b 

% Moisture 

Condensation problems? 

F l o w  Velocity 

Chemical Composition 

Collection Efficiency 

Typical 



EQUIPMENT PERFORMANCE SHEET 

Date 

Type of Equipment (precipiFator, packed tower, scrubber, etc.) 

Manufacturer's Model No. or rating 

Manufacturer 

Description (Cement plant, etc.) 

Date installed 

Date tested 

Process Application (type of gas, particulate, fly ash,  etc.) 

Gas Composition inlet; outlet 

Gas Volume (ACFM) inlet; out let 

Gas Temp ( O F )  inlet; I .ra out let 

Concentration: inlet Efficiency 

outlet 

Size Distribution: 

Equipment description (no. of fields, collectors, type of  

packing, etc.) 

Pressure drop 
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Combination of 1.1ater Sprays & Air Tempering; A t t a c h  Data f o r  Each 
Step (on Reverse) 

Composi t ion o f  Refuse 

Seasonal V a r i a t i o n s  

Spec ia l  I ndust r i a1  Wastes 

S-rubber & f t e r b u r n e r  E l e c t r o s t a t i c  P r e c i p i t a t o r  

Scrubbinq Water 

Source - Lake Mun ic ipa l  

A v a i l a b i l i t y  - Unl imi t ed  

Seasonal L i n i  

R i v e r  

i f  kny ( 

Sea We1 I 

i Reverse) 

Maxinun GPM 

Cost per  V. i  I I i o n  Gal Ions 

A c i d  o r  A l k a l i n e  

Pressure 

Chemical Problems -- l iardness 

- -  C o r r o s i v e  

C lean l i ness  --  P a r t s  pe r  r l i l l i o n  o f  Sed i ren t  

-- Nature o f  Sediment 

- -  Sediment Seasonal 

b i s p o s a l  o f  Scrubber [,!at-er 

To Sewer To E x i s t i n g  S e t t l i n g  Pond To  Proposed S e t t l i n g  Pond 

Reuse A f t e r  E x i s t i n g  C l a r i f i e r  Reuse A f t e r  New C l a r i f i e r  

C o l l e c t e d  Dust i s  Va luab le  Enough t o  Recover 
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SPECIAL 

For  Coal F i r e d  B o i l e r  

Type o f  F i r i n g  - 
Wet or Dry Bot tom Furnace 

Coal Source 

S u l f u r  Content  

Ash Content 

U l t i m a t e  Ana lys i s  (on reve rse )  

Carbon Content  o f  F l y  Ash 

F l u e  Gas % Excess A i r  

co Orsa t  A n a l y s i s :  O2 co2 

C o l l e c t o r  Located b e f o r e  or  A f t e r  A i r  Heater 

A l t e r n a t e  F i r i n g  O i l ,  Gas, O the r  Coal 

For  M u n i c i p a l  I n c i n e r a t i o n  

R e f r a c t o r y  o r  Water-Walled Furnace 

Type of Gra te  

How i s  gas coo led :  

Water Sprays A i r  Tempering 

GPM of Water 

Spray Water Pressure CFM 

Q u a n t i t y  o f  Ambient A i r  

P S  I G  

F 

F 

0 
F Gas Cooled from 

F t o  

0 
Gas Cooled from 

t o  
0 0 
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Dust Cond i t i ons :  - 

Dust c o n d i t i o n s :  - 
Quantity- / ur 

/ u n i t s  Concen t ra t i on  

S ize  % W e i g h t  0 - 5 mic rons  

5 - IO microns 

19 - 20 microns 

+ 20 microns 

S p e c i f i c  Gr 'av i ty  (gm/CC) 

Bulk Dens i t y  (Ibs/CF) 

S o l u b i l i t y  i n  water  

C o l l e c t i o n  e f f i c i e n c y  

Spec. C h a r a c t e r i s t i c s  - p o i  sonous 

I. 

! 

T y p i c a l  

_- 

combus t ib le  exp I os i ve 

B u i l d s  up on meta l  s u r f a c e  

Abras ive  S t i c k y  when wet C o r r o s i v e  

R e a c t i v e  (e .g . ,  CaO) Temperature 

Noxious A c i d  or  A l k a l i n e  

D i f f i c u l t  removal 
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ROY F. WESTON, INC. 
E N V I  R 0 N M ENTAL SCIENT I ST S A N  0 E N G I N E  E R S 

2 August 1974 

U n i t e d  S t a t e s  Environmental  P r o t e c t i o n  Agency 
Region F i v e  
One Nor th  Walker D r i v e  
Chicago, I l l i n o i s  60606 

A t t e n t i o n :  M r .  R.E. Z y l s t r a  

Gent 1 emen : 

A p r e l i m i n a r y  survey o f  t he  Earmet I n d u s t r i e s ,  
was conducted by James W. Davison on 30 J u l y  1974. The purpose of 
t he  i n s p e c t i o n  o f  the  U h r i c h s v i l l e ,  Ohio p rocess ing  f a c i l i t i e s  was t o  
de termine t h e  l e v e l  of e f f o r t , t h e  process schedules,  and equipment r e -  
quirements t o  conduct a s t a c k  sampl ing program which i nc ludes  sampl ing 
t h e  emissions o f  each of  t h e  f o u r  s t a c k s  a t  t h e  p l a n t .  An i n v e s t i g a t i o n  
o f  t h e  proposed sampl ing s i t e s  p e r m i t t e d  s e l e c t i o n  o f  sampl ing p o r t  
l o c a t i o n s ,  and p rov ided  measurements necessary f o r  p r e p a r a t i o n  of t h e  t e s t -  
i n g  program. 

Scrubber "A" 

The scope o f  t h e  t e s t  program inc ludes  simultaneous t e s t i n g  b e f o r e  and 
a f t e r  t h e  scrubber t o  determine the  e f f i c i e n c y  o f  t h e  u n i t .  
" i n l e t "  sampl ing l o c a t i o n  e x i t s  i n  t h e  h o r i z o n t a l  duct  j u s t  b e f o r e  the  
water  sprays.  I t  w i l l  be  necessary t o  i n s t a l l  two sampl ing p o r t s  i n  t h i s  
duct  as i n d i c a t e d  on drawing number 1.  
90 degrees t o  each o t h e r  a t  t h e  l o c a t i o n  marked X on t h e  duc t  w i t h  a b l a c k  
marker. The sampling p o r t  openings a r e  3 inches i n s i d e  d iamete r ,  and r e -  
q u i r e  a t h r e e  i n c h  long meta l  n i p p l e  to  be welded t o  t h e  opening. 
n i p p l e  shou ld  be threaded t o  r e c e i v e  a cap. 
to sample a t  t h i s  l o c a t i o n .  

Inc. P l a n t  Number Two 

This  r e p o r t  p r o v i d e s  t h e  r e s u l t s  o f  t h a t  p r e l i m i n a r y  v i s i t .  

A s u i t a b l e  

The sampling p o r t s  shou ld  be a t  

The 
No s c a f f o l d i n g  w i l l  be r e q u i r e d  

! 

. 

i 
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M r .  R. E. Z y l s t r a  -2 - 2 August 1974 

Drawing 2 shows t h e  l o c a t i o n  o f  t h e  two e x i s t i n g  p o r t s  wh ich  w i l l  be  
s u i t a b l e  f o r  t e s t  purposes. Temporary s c a f f o l d i n g  w i l l  be necessary 
t o  a l l o w  one person and approx ima te l y  30 pounds o f  equipment t o  be 
w i t h i n  t h r e e  t o  f i v e  f e e t  o f  t h e  p o r t s . .  As shown on the  drawing a 
s e c t i o n  o f  s c a f f o l d i n g  can be p laced  so t h a t  b o t h  p o r t s  can be con- 
v e n i e n t l y  sampled. E l e c t r i c i t y  (llOV - 30 amp) shou ld  be a v a i l a b l e  
w i t h i n  200 f e e t  o f  t h e  sampl ing l o c a t i o n .  

Scrubber "5" 

Simultaneous sampl ing b e f o r e  and a f t e r  t h e  scrubber  can be performed a f t e r  
two sampl ing p o r t s  have been i n s t a l l e d  as i n d i c a t e d  on drawing  number three.  
The p o r t  l o c a t i o n  i s  marked X on t h e  d u c t  w i t h  a b l a c k  marker. No 
s c a f f o l d i n g  w i l l  be necessary a t  t he  i n l e t  sampl ing  l o c a t i o n .  

The o u t l e t  sampl ing l o c a t i o n  has e x i s t i n g  p o r t s  which w i l l  be s u i t a b l e  
f o r  t e s t  purposes. A temporary s c a f f o l d i n g  arrangement s i m i l a r  t o  t h e  
set-up p r o v i d e d  f o r  t h e  o t h e r  sc rubber  s t a c k  w i l l  be necessary. Probably 
t h e  same e l e c t r i c i t y  source can be u t i l i z e d .  

Baq hous e 

I n l e t  and o u t l e t  p o r t s  have been i n s t a l l e d  t o  p e r m i t  s a t i s f a c t o r y  s i m u l -  
taneous sampl ing b e f o r e  and a f t e r  t h e  baghouse. S c a f f o l d i n g  w i l l  be r e -  
q u i r e d  a t  b o t h  sampl ing l o c a t i o n s  as i n d i c a t e d  by drawing 5. I t  w i l l  be 
necessary t o  have b o t h  s e t s  o f  s c a f f o l d i n g  i n  p l a c e  a t  t he  same t ime. A 
source o f  e l e c t r i c i t y  shou ld  be a v a i l a b l e  w i t h i n  200 f e e t .  

Washinq - D r y i n q  Opera t i on  

The s t a c k  f rom t h e  d r y e r  hood w i l l  be sampled through two p o r t s  which w i l l  
be i n s t a l l e d  i n  t h e  s t a c k  approx ima te l y  25 f e e t  f rom the  top  o f  t h e  hood. 
The p o r t s  should be t h r e e  i nch  openings w i t h  welded n i p p l e s  a s  desc r ibed  
p r e v i o u s l y .  S c a f f o l d i n g  can be suppor ted  on t he  b u i l d i n g  r o o f ,  and w i l l  
be r e q u i r e d  a s  i n d i c a t e d  i n  drawing 6. 

P r e l i m i n a r y  es t ima tes  i n d i c a t e  t h a t  t h e  t e s t i n g  w i l l  r e q u i r e  f o u r  men 
approx ima te l y  two days t o  accompl ish  t h r e e  t e s t  runs on each u n i t .  Perhaps 
some arrangement can be made t o  a l l o w  t h e  s e t s  of s c a f f o l d i n g  t o  be moved 
from s t a c k  t o  s t a c k  j u s t  b e f o r e  t e s t i n g  to reduce t h e  s c a f f o l d i n g  r e n t a l  
costs.  

Three o f  t h e  s i x  r o t a r y  furnaces were o u t  of o p e r a t i o n  a t  t he  t ime  o f  
t h e  p r e l i m i n a r y  v i s i t .  The pla,nt  eng ineer ,  Mr .  A I  Habibabadi ,  i n d i c a t e d  
t h a t  f u rnace  C c o u l d  be o u t  o f  o p e r a t i o n  for some t ime  for r e p a i r s ,  b u t  

i n  t h e  near f u t u r e .  I t  appears t h a t  seve ra l  o f  t h e  furnaces w i l l  be down 
for  r e p a i r s  a t  any g i v e n  t ime,  and t h a t  we can n o t  expec t  t o  t e s t  when 

I 

i 

, 

I 

i i 
I 
! 

t h a t  f u rnace  A r e p a i r s  had p r i o r i t y  and would p robab ly  be i n  o p e r a t i o n  I 
1 
! 

1- 13 
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Mr. R. E. Z y l s t r a  -3-  2 .August 1974 

a l l  u n i t s  a r e  opera t ing .  A d e c i s i o n  w i l l  be r e q u i r e d  concern ing  t h e  
minimum number o f  furnaces d i s c h a r g i n g  emiss ions through a p a r t i c u l a r  
scrubber  t h a t  w i l l  a l l o w  r e p r e s e n t a t i v e  t e s t i n g .  

An i n s p e c t i o n  o f  t h e  scrubber  w a t e r  c l a r i f i c a t i o n  t reatment  system 
suggested t h a t  g r e a t e r  scrubber  e f f i c i e n c y  can be main ta ined by proper  
o p e r a t i o n  and maintenance of  t h e  c l a r i f i e r s .  I t  appeared t h a t  the 
water  uses f o r  scrubb ing  was s a t u r a t e d  w i t h  s o l i d s .  I t  would be to  
Barmet's advantage t o  o p e r a t e  t h e  scrubber  systems a t  optimum c o n d i t i o n s  
d u r i n g  t e s t i n g .  

A c o n s i d e r a b l e  amount o f  t h e  fumes generated by t h e  fu rnace o p e r a t i o n s  
escapes t h e  hood arrangement and escapes t o  t h e  atmosphere through t h e  
b u i l d i n g  r o o f  and open s ides .  An a t t e m p t  by  Barmet to  c o r r e c t  t h i s  
s i t u a t i o n  by t h e  i n s t a l l a t i o n  o f  p n e u m a t i c a l l y  opera ted  hood doors may 
h e l p  t h i s  s i t u a t i o n .  

A t e n t a t i v e  t e s t i n g  schedule i n d i c a t e s  t h a t ' w e  can be ready t o  conduct  
t h i s  p r o j e c t  in  the l a t t e r  p a r t  o f  August o r  i n  t h e  f i r s t  weeks o f  
September. Th is  schedule i s  dependent upon how soon Barmet can i n s t a l l  
the sampl ing p o r t s  and a r r a n g e  f o r  s c a f f o l d i n g .  
var ious  furnaces,  p lanned or otherw ise ,  can a l s o  i n f l u e n c e  t h e  proposed 
schedule.  

F l u o r i d e  c o n c e n t r a t i o n s  i n  t h e  emiss ions a r e  suggested by area  f o l i a g e  
damage. The sampl ing t r a i n  proposed can be u t i l i z e d  fo r  c o l l e c t i o n  o f  
f l u o r i d e s  i f  you f e e l  i t  i s  p e r t i n e n t .  

I t  i s  assumed t h a t  t h e  EPA P r o j e c t  O f f i c e r  w i l l  make t h e  necessary 
arrangements w i t h  Barmet f o r  s c h e d u l i n g  o f  t h e  p o r t s  i n s t a l l a t i o n  and w i l l  
a r range fo r  a d e f i n i t e  schedu l ing  of  t e s t i n g  dates,  however i f  we can be 
o f  any a s s i s t a n c e  i n  these m a t t e r s  we w i l l  be p leased to  a s s i s t .  Should 
you have any q u e s t i o n s  concern ing  t h i s  r e p o r t ,  or  r e q u i r e  a d d i t i o n a l  i n -  
f o r m a t i o n  p l e a s e  do n o t  h e s i t a t e  t o  c a l l .  

- 

Process shutdown of 

Very t r u l y  yours- *w%;sov-- Sampl i n g  S u p e r v i s o r  

JWD :crk 

cc: Lou Terz,  EPA 
A I  Habibabadi ,  Barmet 
Donald Kozeni, Barmet 

1- / J  
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THE FOLLOWING I?I)IITTIOXAL INFOWIATII IN SHALL BE SUBi.lITTED AS ATTACWIENTS : , 

V. DATE OF LAST CALIBRATION 

1. Velocity measuring equipment 

. 2 .  Gas volume metering equipment 

3.  Gas flow rate metering equipment 

4 .  Gas temperaturc measuring equipment i 
- 

1 
I 
1 
I 
I 
I 
I 
I 
1 
I 
n 

~ 

VI. SAMFLING TK.\IN INFOF3L\TION 

1. A schematic diagram of each sampling train. The name,. model 
number, and date of purchase of commercially manufactured 
trains should be included with the diagram. 

2 .  The type or, types of capture media to be used to collect each 
gas stream'pollutant. 

3. Sample tube type, i.e., glass, teflon, stainless steel, etc. 

4 .  Probe cl.eaning method and solvent to be used, if applicable. 

VII.LAIIORATORY r\NALYSIS 

A description of the laboratory ana1ysi.s methods to be used to 
deternine the concentration of each pollutant. 

VIII. DATA SHELTS 

A sample of a1.l field data sheets to be used in thc test.or tests. 

1X. DESCKIPTION 01: OPERATIONS 

A descripti.on of any operation, process, or activity that could 
vent exhaust gasses to the test stack. This s i i a l l  include the 
description and feed rate of all materials capable of producing 
pollutant emissions used in each separate operation. 

NOTE: 
as specified by the equipment manufacturer, or at the maximum 
rate actually used in the source operation, whichever is greater. 

All testing shall be performed at maximum rated capacity 

X. STACK AND VEIJT DESCRIPTION 

A dimensional sketch or sketches showing the plan and elevation 
view of the entire ducting and stack arrangement. The sketch 
should include the relative position of all processes OK operations 
venting to the stack or  vent to be tested. It should also include 
the position of the sampling ports relative to the nearest upstream 
and downstream gas flow directional or  duct dimensional change. 
The sketches should include the relative position, type, and manufacturer's 
claimed efficiency. of a l l .  gas cleaning equipment. 

A cross sectional dimensional sketch of the stack OK duct at the 
sampling ports, showing' position of sampling points. In the case 
of a rectangular duct, show division of duct into equal areas. 

. .  

1 - 2 2  
- 
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V. DATE OF LAST CALIBRATION 

1 .  

2. Gas volume mete r ing  equipment - RAC Con t ro l  Box No. 1226 - 9/7/74 

V e l o c i t y  measuring equipment - 9/4/74 

NO. 1205 - 9/24/74 

NO. 1225 - 8/26/74 
N ~ .  1227 - a /2a /74  

NO. 1204 - 8/27/74 

3. Gas f l ow  r a t e  me te r ing  equipment - Same as  above 

4. Gas temperature measur ing equipment - 9/5/74 

V i .  SANPLING TRAIN INFORMATION 

1 .  A schematic diagram of each sampl ing t r a i n .  The name, model 
number, and da te  o f  purchase o f  commerc ia l l y  manufactured 

. t r a i n s  shou ld  be i nc luded  w i t h  t h e  diagram ...... Attached. 

2. The t y p e  o f  types  o f  cap tu re  media t o  be  used t o  c o l l e c t  each 
gas stream p o l l u t a n t .  

a. P a r t i c u l a t e  - Alundum medium p o r o s i t y  ceramic  th imb les  backed 

b. H C I  - D i s t i l l e d  Water 
c. A I C 1 3  - D i s t i l l e d  Water 
d. F l u o r i d e s  - D i s t i l l e d  Water 
e. Cyanides - Sodium h y d r o x i d e  s o l u t i o n  

by 47 mm gelman g l a s s  f i b e r  t y p e  A f i l t e r s .  

3. Sample tube t ype ,  i.e., g lass ,  t e f l o n ,  s t a i n l e s s  s t e e l ,  e t c .  

Nozzle - S t a i n l e s s  s t e e l  
Probe - lnconel  
Thimble - Ceramic 
F i l t e r  - Glass F i b e r  
Tubing - T e f l o n  
lmpingers & connectors  - Glass 

Probe c l e a n i n g  method and s o l v e n t  t o  be used, if a p p l i c a b l e .  

Nozzle - Acetone & b rush  
Probe (behind f i l t e r )  - D i s t i l l e d  wa te r  

4. 

1- 2 3  
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V I I .  LABORATORY ANALYSIS 

1 .  P a r t i c u l a t e  - ASME power t e s t  codes PTC 27, 1957,"Determining 
Dust Concen t ra t i on  i n  a Gas Stream". 

2 -  - HCI - L.A. A.P.C.D., 1972, Method 5.4.10.3 

3 .  - 
a. C h l o r i d e - b y  Standard ye thods  f o r  t h e  Examinat ion  o f  Water 
- and Wastewater, 13 th  E d i t i o n ,  1971, Method ... 112-6,  Mercu r i c  
N i t r a t e  Method. 

b. Aluminum by a tomic  a d s o r p t i o n .  

4. F l u o r i d e  - Standard Methods, 13 th  E d i t i o n ,  1971, Method .... l21-B, 
E l e c t r o d e  Method. P r e l i m i n a r y  d i s t i l l a t i o n  s t e p  (Method 121-A) 
preceeds a n a l y s i s .  

5. Cyanide - Standard Methods, 13 th  E d i t i o n ,  1971, Method ... 2G7-C, 
S p e c i f i c  Ion Probe. 

V I  I I. DATA SHEETS 

See At tached Sheets 

. IX .  DESCRIPTION OF OPERATIONS 

1. O r i g i n  o f  gas  and d u s t :  r o t a r y  furnaces. 

2. Chemical r e a c t i o n s :  d ross  + NaCl + Heat + P u r i f i e d  A I  

3. Feed M a t e r i a l s :  d ross  + NaCl (Feed r a t e  no t  known by c o n t r a c t o r  
a t  t h i s  t ime)  

4. Product r a t e :  10-20 tons/day aluminum 

5. C o n d i t i o n s :  t h r e e  fu rnaces /sc rubber  (2-8' d i a .  and 1-10' d i a . )  

6 .  Batch c y c l e s :  8 '  d ia .  f u rnaces  - 3/day 
10' d ia .  fu rnaces  - 2/day 

7. A l l  process parameters w i l l  be mon i to red  d u r i n g  t h e  t e s t s .  

X. STACK AND VENT DESCRIPTION 

See a t tached  sketches. 
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SAMPLE CALCULATIONS 
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P a r t i c G I a t e  C a l c u l a t i o n s  

Example: Run 1, Scrubber Number Two I n l e t  

1. Volume o f  d r y  gas sampled a t  s t a n d a r d  c o n d i t i o n s :  
Hg, cu. f t .  

7OoF., 29.92 in. 

m 405 P 
17.7 x 63.597(30.34 +*-) - 

- - 17.7 x Vm (Pb + 13.6) 
- - 

(Tm + 460) (79.1 + 460) - 
s t d  m 

V 

= 63.42 c u . f t .  

2 .  Volume of  water  vapor a t  70°F and 29.92 in .  Hg, c u . f t .  

3. Percent  m o i s t u r e  i n  s t a c k  gas. 

100 x v 
qas = = 2,90 

"a = 3. 2 +1.896 
gas 

W 

+ v w  
s t d  'm 

4. Mole f r a c t i o n  o f  d r y  gas. 

100 -2.90 - 100 - 78 - - - - 
Md - 100 100 

0.971 

5. Average mo lecu la r  we igh t  of d r y  s t a c k  gas. 

6. Molecu la r  w e i g h t  of s t a c k  gas. 

MW = MWd x Hd + 18 (1 - M d )  = 28.936~ .971 + 18 (1 -.971 ) 28.579 

J-1 
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7 .  Stack  v e l o c i t y  a t  s t a c k  c o n d i t i o n s ,  fpm . Ir I / L  

- - 1 
" 5  = 4359 J A P s  x (Ts  + 460) [ P s  x MW] 

r - 1/2 
= 2881.lfpm 4359 x 19.45 

8. Stack  gas volume a t  s tandard  c o n d i t i o n s " ,  SCFM 

0.123 x V s  x A S  x Md x P s  0.123 ~2881.1~1256.6 x .971~ 30.3 - - - - 
Q =  S (Ts + 460) (438.3+ 460) 

= 14584 SCFM 

9. Percent ' l s o k i n e t i c  

1032 x (Ts  + 460) x "m s t d  1032 x (438.3~ 460) x 63.42 
%I = V x T x P x M x (Dn)* = 2881.1~180 x 30.3 x .971 x-8)' = 

5 t 5 d 

- 
- 109.0 

?:700F, 29.92 i n  Hg 
5-2 
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10. 

11. 

12. 

13. 

14. 

15. 

16. 

Y 
P a r t i c u l a t e :  ASME-PTC-27, gr/SCF, Dry Basis 

Cas = 0.0154 = 0.0154 x 6 3 . 4 ~ ~  1815. = 0.4409 gr/SCF 

s t d  

P a r t i c u l a t e :  EPA-5, gr/SCF, Dry Bas is  

'es 

"m 

Me 1929.5 = 0.4685 gr/SCF = 0.0154 - = 0.0154 x 

s t d  

P a r t i c u l a t e :  T o t a l ,  gr/SCF, Dry Basis 

CIS = 0.0154 L 

63.42 
"m 

= 0.0154 x = 0.5325 g r / s c f  M 

s t d  
"m 

P a r t i c u l a t e :  ASME-PTC 27, gr/ACF 

'aa - 
17.7 x Cas x Ps x Md - 17.7 x . a 0 9  x 30.3 x .971 - - 

+ 460 (438.3 + 460) 
TS 

= 0.2555 gr/ACF 

Par t  i t u  1 a t e  : EPA-5, g r/ACF 

'ea 
17.7 x Ces x Ps x Md - - - - 

T + 460 438.8 i 460 
S 

= 0.2714 gr/ACF 

P a r t i c u l a t e :  T o t a l ,  gr/ACF 

Cta  = 17.7 x C t s  x Ps x Md - 17.7 x .5325 x 30.3 x .971 - 

T S + 460 438.8 + 460 

= 0.3085 gr/ACF 

P a r t i c u l a t e :  ASME-PTC 27, I b / h r  

PMR = 0.00857 x Cas x Qs - - 
q 

0.00857 x .4409 x 14584 155.11 I b / h r  

*j'O0F, 29.92 in. Hg 

J-3 

- .- . . , . - 



1 
1 
I 
I 
I 
il 
I 
I 
1 
I 
1 
1 
I 
I 
I 
I 
t 
I 
I 

17. P a r t i c u l a t e :  EPA-5, I b / h r  

- PMR, = 0.00857 x C x Q, - 
es 

0.00857 x' .4685 x 14584 = 58.56 I b / h r  

18. 

19. 

20. 

21. 

P a r t i c u l a t e :  T o t a l ,  I b / h r  

PMRt = 0.00857 x Ct,x- Qs 

0.00857 x 5 3 2 5  x 

- - 

4584 = 66.55 

P a r t i c u l a t e :  ASME-PTC 27, I b / t o n  charge 

Mac = PMR, - 5 5 . 1 1 -  - - 

Mc 3.7565 

P a r t i c u l a t e :  EPA-5, I b / t o n  charge 

Met = PMR, -58 .56=  - 
Mc 3.7565 

P a r t i c u l a t e :  T o t a l ,  I b / t o n  charge 

- Mtc = P M R t  = 66.55 - 
Mc . 3.7565 

J-4 

b/hr  

14.67 I b / t o n  charge 

5.59 I b / t o n  charge 

17.72 I b / t o n  charge 



Particulate and Gaseous Contaminants 

Run 1, Scrubber #2 Inlet 

Particulate Fraction: 

1. Chlorides, pg/m 3 

375. = 208785. 
63.42 

CChloridea = 35310 Chlorides = 35310 x 

std "m 

3 2. Fluor ides, ,u,g/m 

Fluorides = 35310 x " l u o r i d e J  35310 x = 595. 

std "m 

3 Aluminum, %g/m 

CA 11 !2.47 = 6945. AI = 35310 x - = 

I 3. 

35310 63.42 
std "Ill 

Lead, ;tg/m 3 

Pb = 35310 x m =  
4. 

25.3 = 14270. 35310 63.42 
std m 

3 

Cd = 35310 x 

5. Cadmium, ,ug/m 

= 5.6 0.01 
35310 63.42 

std m 

3 . 
6. Strontium, ,ug/m 

Gaseous Fraction: 
3 1. Hydrogen Chloride, p g / m  

3 2. Chlorides, pg/m 
'211 = 35310 x - = 117475. h h l o r  ided 

s td 
Chlorides = 35310 x 63.42 

"m 

J-5 
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F luo r ides ,  pg/m 3 3 .  
[F luo r ;  des] 

F l u o r i d e s  = 35310 x = 35310 x 2'48 63.42 = 1380. 

s t d  "m 

Cyanide, ,ug/m 3 4. 
0.0 
63.42 35310 x - = 0.0 L C N I  

"m 
CN = 35310 x - = 

s t d  

5. Aluminum, pg/m' 

= 225. C A I 1  0.40 
63.42 AI = 35310 x = 35310 x 

m s t d  

Lead, pg/m 3 6 .  
0 04 
63.42 

[Pb] - 35310 x - = 22. Pb = 35310 X - - 
s t d  

"m 

3 7. Cadmium, qg/m 
I 

= 8.9 CCd'l 0 016 
Cd = 35310 x = 35310 x 6;.42 

s t d  m 

3 a. S t ron t ium,  Lig/m 

T o t a l  P a r t i c u l a t e  and Gaseous Contaminants: 

1. Hydrogen Ch lo r ide ,  ,ag/m 
3 

Hcl  = Hcl = 8820 
9 

Ch lor ides ,  pg/m 3 

3.  F l u o r i d e s , p g / m  3 

2.  

Ch lo r ides  = Ch lo r ides  + C h l o r i d e s  = 208785 + 117475 = 326260 
P 9 

F l u o r i d e s  = F l u o r i d e s  + F l u o r i d e s  = 595 + 1380 = 1975. 
P 9 

J-6 

, . . .. '* - -.. .. - . .... - . 



4. I 
1 
I 
I 
1 
I 
I 
I 
1 
1 
1 
i 
I 
I# 
I 
I 
I 
E 

5. 

6. 

7. 

a. 

Cyanide, btg/m 3 

Aluminum,pg/m 3 

CN = Cyanide = 0.0 
9 

A1 = A1 + A1 = 6945 + 225 = 7170. 
- P 9 

3 Lead, p g/m 

Pb = Pb + Pb = 14270 + 22 = 14292. 
P 9 

3 
Cadmium, ,ug/m 

Cd = Cd + Cd = 5.6 + 8.9 = 14.5 
P 9 

3 
Stron t ium,  ug/m 

Sr = Sr + Sr = 0.0 + 0.0 = 0.0 
P 9 

I 

J-7 
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Regula t ions  o f  t h e  Ohio A i r  P o l l u t i o n  C o n t r o l  Board 

EP-11-11. R e s t r i c t i o n  of emiss ion  o f  p a r t i c u l a t e  m a t t e r  f rom i n d u s t r i a l  

processes. 

(A) General p r o v i s i o n s .  

(1)  

p a r t i c u l a t e  m a t t e r  i s  e m i t t e d  except (a) t h e  bu rn ing  o f  f u e l  f o r  t he  p r imary  

purpose o f  p roduc ing  heat  o r  power by i n d i r e c t  h e a t i n g  i n  which the p roduc ts  

of combustion do n o t  come i n t o  d i r e c t  c o n t a c t  w i t h  process ma te r i ' a l s ,  (b) the 

burn ing  o f  r e f u s e ,  and (c)  t he  p rocess ing  o f  sa lvageab le  m a t e r i a l  by bu rn ing .  

Th is  r e g u l a t i o n  a p p l i e s  t o  any o p e r a t i o n ,  process, or a c t i v i t y  from which 

(2) Emission r e s t r i c t i o n  requirements f o r  sources n o t  exempted under subsec t i on  

( A ) ( l )  above a r e  s p e c i f i e d  i n  F i g u r e  I I  and i n  Table I .  F i g u r e  I I  r e l a t e s  Un- 

c o n t r o l l e d  Mass R a t e  o f  Emission (absc i ssa )  t o  maximum a l l o w a b l e  mass r a t e  o f  

emission ( o r d i n a t e ) .  Tab le  I r e l a t e s  process we igh t  r a t e  t o  maximum a l l o w a b l e  

mass r a t e  o f  emission. F i g u r e  I1 s h a l l  a p p l y  where t h e  U n c o n t r o l l e d  Mass Rate 

of Emission can be a s c e r t a i n e d  by an accep tab le  method, such as s t a c k  t e s t s ,  

m a t e r i a l s  balance, o r  a p p l i c a t i o n  o f  an emiss ion  f a c t o r  c h a r a c t e r i z a t i o n  from 

a re fe rence  such as  U.S.  EPA P u b l i c a t i o n  EP-42 ,  Comp i la t i on  o f  A i r  P o l l u t a n t  

Emission Fac to rs ,  2nd E d i t i o n ,  A p r i l ,  1973. T.able I s h a l l  app ly  in  P r i o r i t y  

I reg ions  where the  U n c o n t r o l l e d  Mass Rate o f  Emission cannot be a s c e r t a i n e d  

by an acceptab le  method. I n  P r i o r i t y  I r e g i o n s ,  where b o t h  t h e  process we igh t  

r a t e  and the  U n c o n t r o l l e d  Mass Rate o f  Emissions can be de termined f o r  a source, 

t h e  more s t r i n g e n t  o f  t h e  a p p l i c a b l e  va lues  from F i g u r e  I I  and Tab le  I s h a l l  

govern t h a t  source. 

(3) Compliance w i t h  the  l i m i t s  s p e c i f i e d  i n  s e c t i o n  (B) o f  t h i s  r e g u l a t i o n  

s h a l l  be determined by sampling and o t h e r  measurements made a t  t he  a i r  con- 

tam ina t ion  source o r  sources p r i o r  to t h e  p o i n t  a t  wh ich  a i r  contaminants a r e  

K- 1 



e m i t t e d  t o  t h e  atmosphere. The u n c o n t r o l l e d  mass r a t e  o f  emiss ion  may be 

determined by sampl ing i n  t h e  s t a c k  upstream from t h e  i n l e t  o f  t h e  c o n t r o l  

equipment. E s t i m a t i n g  techniques approved by the Board may be s u b s t i t u t e d  

fo r  t h e  above r e q u i r e d  source t e s t i n g .  

(4) 

methods 1 through 5 s e t  f o r t h  i n  t h e  Appendix on T e s t  Methods t o  40 CFR, 

P a r t  60 - Standards o f  Performance f o r  New S t a t i o n a r y  Sources, as amended, 

w i t h  any m o d i f i c a t i o n s  r e q u i r e d  by s p e c i f i c  sampl ing needs or c o n d i t i o n s .  

The D i r e c t o r  may r e f u s e  t o  accept t h e  r e s u l t s  o f  t e s t  conducted w i t h o u t  a 

p r i o r  rev iew of t h e  t e s t  s p e c i f i c a t i o n s  by an Ohio EPA D i s t r i c t  O f f i c e  or  

de legate  agency. Tes t  s p e c i f i c a t i o n s  must be submi t ted  for  t h i s  purpose a t  

l e a s t  30 days b e f o r e  t h e  proposed t e s t  da te .  

(5) For purposes o f  F i g u r e  I I ,  t h e  t o t a l  u n c o n t r o l l e d  mass r a t e  o f  emiss ion  

from a l l  s i m i l a r  process u n i t s  a t  a p l a n t ,  such u n i t s  b e i n g  u n i t e d  e i t h e r  

p h y s i c a l l y  or o p e r a t i o n a l l y ,  or o t h e r w i s e  l o c a t e d  i n  c l o s e  p r o x i m i t y  t o  each 

o t h e r ,  s h a l l  be used f o r  de termin ing  t h e  maximum a l l o w a b l e  mass r a t e  o f  emiss ion  

of p a r t i c u l a t e  m a t t e r  t h a t  passes th rough a s t a c k  or  s t a c k s .  

The amount o f  p a r t i c u l a t e  m a t t e r  e m i t t e d  s h a l l  be determined by t e s t  
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(6) 

all materials introduced into any single, specific process that may cause any 

emission o f  particulate matter. 

of the process weight, but liquid and gaseous fuels and combustion air will 

not. For a cyclical or batch operation, the process weight per hour will be 

derived by dividing the total process weight by the number o f  hours in one 

complete operation from the beginning of any given process to the completion 

thereof, excluding any time during which the equipment is idle. For a con- 

tinuous operation, the process weight per hour will be derived by dividing the 

process weight for a typical period to time. 

For purposes of Table 1 ,  process weight per hour i s  the total weight of 

Solid fuels charged will be considered as part 

TABLE I 

ALLOWABLE R A T E  O F  EMISSION BASED ON 
PROCESS W E I G H T  R A T E  

PROCESS WEIGHT R A T E  OF PROCESS WEIGHT R A T E  OF 
R A T E  .EMISSION R A T E  EMISSION 

Lb/Hr Tons/Hc Lb/Hr Lb/Hr TonsMi Lb/Hr 
Im O d  0.551 16.000 8.W 16.5 
m 0.10 0.877 18.000 9.w 17.9 
4W 0.20 1.40 20,wo IO. 19.2 

600 0.30 1.83 30.WO 15. 25.2 
800 0.40 2.22 40,000 20. 30.5 

I.WO 0.50 2.58 50.000 25. 35.4 

1.500 0.75 3.38 60,wO 30. 40.0 
2,WO 1.W 4.10 70.000 35. 41.3 
2.500 1.25 4.76 80,000 40. 42.5 

3.024 1.50 5.38 90,000 45. 43.6 
3.5W 1.75 5.96 IW.000 50.. 44.6 
4.Mo 2.00 6.52 120,000 60. 46.3 

5.m 2 5 0  7.58 140.000 70. 47.8 
6.m 3.W 8.56 160,WO 8(1. 49.0 
7 . W  350 9.49 ZW.000 100.. , 51.2 

8,WO 4.00 10.4 I.OW,WO 500. 69.0 
9,000 4.50 11.2 2.w0.000 1.wo. 77.6 

I0,WO 5.w 12.0 6.MxI.000 3.024. 92.7 
lkm 6.W 13.6 

(B) Emission limitations. 

( 1 )  No person shall cause, suffer, allow, or permit the emission of particulate 

matter in any one hour from any source in excess o f  the amount shown in the 

following Figure I I .  
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(2) A l l  persons l o c a t e d  w i t h i n  a i r  q u a l i t y  c o n t r o l  reg ions  c l a s s i f i e d  as 

P r i o r i t y  I Regions s h a l l  a t t a i n  o r  exceed t h a t  degree o f  emiss ion  r e d u c t i o n  

s p e c i f i e d  by Curve P-1 by the  e f f e c t i v e  d a t e  of t h i s  r e g u l a t i o n .  

(3) A l l  persons l o c a t e d  w i t h i n  a i r  q u a l i t y  c o n t r o l  reg ions  c l a s s i f i e d  as 

P r i o r i t y  I I  and I l l  Regions s h a l l  a t t a i n  o r  exceed t h a t  degree of emiss ion  

r e d u c t i o n  s p e c i f i e d  by Curve P-2 by t h e  e f f e c t i v e  da te  o f  t h i s  r e g u l a t i o n .  

(4) A l l  persons l oca ted  w i t h i n  a i r  q u a l i t y  c o n t r o l  reg ions  c l a s s i f i e d  as 

P r i o r i t y  I I  and I l l  Regions s h a l l  a t t a i n  o r  exceed, no l a t e r  than J u l y  1 ,  1 9 7 5 ,  

t h a t  degree of  emiss ion  r e d u c t i o n  s p e c i f i e d  by Curve P - I .  

AP-3-07. Con t ro l  o f  v i s i b l e  a i r  contaminants f rom s t a t i o n a r y  sources. 

(A) Emission l i m i t a t i o n .  

( 1 )  No person s h a l l  d ischarge i n t o  t h e  atmosphere f rom any s i n g l e  source o f  

emission whatsoever any a i r  contaminant o f  a shade o r  d e n s i t y  equal t o  o r  darker  

than t h a t  des ignated  as No. 1 on t h e  Ringelmann Chart  o r  20 pe rcen t  o p a c i t y ,  ex- 

cept  as s e t  f o r t h  i n  subsec t i on  (A)  (2) and s e c t i o n  (8) of t h i s  r e g u l a t i o n .  

(2) 

emission f o r  a p e r i o d  o f  p e r i o d s  aggrega t ing  n o t  more than t h r e e  minu tes  i n  

any s i x t y  minutes o r  f o r  a p e r i o d  o f  t ime  deemed necessary by the  Board, a i r  

contaminants o f  a shade o r  d e n s i t y  n o t  d a r k e r  than No. 3 on t h e  Ringelmann 

Chart o r  60 percent  o p a c i t y .  

(8 )  Uncombined wa te r .  

It s h a l l  be deemed n o t  t o  be a v i o l a t i o n  o f  t h i s  r e g u l a t i o n  where t h e  p r e -  

sence of uncombined water  i s  t h e  o n l y  reason f o r  f a i l u r e  o f  an emiss ion  t o  

meet t h e  requirements of t h i s  r e g u l a t i o n .  

(Adopted January 2 8 ,  1972; e f f e c t i v e  February  15, 1 9 7 2 ) .  

A person may d i scha rge  i n t o  t h e  atmosphere f rom any s i n g l e  source o f  
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