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I. INTRODUCTION 

Emission tes ts  from sources  u s i n g  l ead  c o n s t i t u e n t s  w i l l  

provide d a t a  needed t o  develop emiss ion  f a c t o r s ,  which w i l l  

determine t h e  e x t e n t  of nat ionwide l e a d  emiss ions .  A P r e f e r r e d  

Standards Pa th  Analys is  f o r  Lead  (PSPAL) w i l l  de te rmine  whether 

a s p e c i f i c  s t a n d a r d  f o r  l e a d  i s  war ran ted ,  and,  if so, whethe r .  

it should be an a i r  q u a l i t y ,  new s o u r c e  performance, o r  ha.zardous 

p o l l u t a n t  s t a n d a r d .  . 

The ESB p l a n t  l o c a t e d  i n  M i l p i t a s ,  C a l i f o r n i a ,  manufac tur ing  

motor v e h i c l e  bat ter ies ,  was cons ide red  t o  b e  a good emiss ion  

t e s t i n g  model.' T h i s  p l a n t  c o n t a i n s  t h r e e  c a s t i n g  fu rnaces  w i t h  

no c o n t r o l  equipment,  a p a s t e  mixer w i t h  a s c r u b b e r  sys tem,  and 

t h e  s t a c k i n g ,  e lement  burn ing ,  and c a s i n g  o p e r a t i o n  which vepted 

i n t o  a baghouse. A schematic  diagram o f  t h e  ESB o p e r a t i o n  i s  

. .  . . . . . . . . 

Shown i n  F igu re  3.1. An i n i t i a l  survey  of t h e  p l a n t  by PEDCo- 

.U Environmental S p e c i a l i s t s  i n  August 1973 confirmed t h a t  t h e  

process  o p e r a t i o n  and vent  system l a y o u t  would p rov ide  s u i t a b l e  

t e s t  d a t a .  

T r i p l i c a t e  tes ts  were conducted t o  de termine  p a r t i c u l a t e  and 

lead  emiss ion  r a t e s  a t  t h e  i n l e t  and o u t l e t  o f  each  c o n t r o l  system. 

The c a s t i n g  fu rnace  has  no c o n t r o l  dev ice  and the . re fore  only  o n e  

sampling l o c a t i o n  was used. 

. .  
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The tests were performed September 24-28 ,  1973  by PEDCo- 
7 

Environmental S p e c i a l i s t s  u s i n g  a f i v e  man crew. N o  EPA 

pe r sonne l  were on s i t e ,  and a l l  p e r t i n e n t  process  informat ion  

was o b t a i n e d  by t h e  PEDCo crew l e a d e r .  

- 

Three two hour t es t s  w e r e  performed September 25 on t h e  

con t inuous ly  o p e r a t i n g  c a s t i n g  fu rnaces .  Two mixer t es t s  were 

scheduled  on September 2 6 ,  b u t  a motor burned o u t  f o r c i n g  t h e  

o p e r a t i o n  down. Therefore  t h e  t h r e e  process  ( s t a c k i n g ,  burning,  

and b a t t e r y  assembly) emiss ion  t es t s  were conducted on September 

26th and 2 7 t h .  A new motor f o r  t h e  p a s t e  mixer  was i n s t a l l e d  

and tes ts  were performed on September 27th and 28th.  

I n  t h e  p a s t e  mixing o p e r a t i o n ,  l e a d  oxide and o t h e r  compo- 

n e n t s  are dumped i n t o  t h e  mixer approximately every 3 t o  4 hours .  

Maximum c o n c e n t r a t i o n s  were expec ted  (and observed)  a t  t h e  t i m e  

t h e  m a t e r i a l  e n t e r e d  t h e  mixer.  T e s t  sequences were c a r e f u l l y  

r u n  t o  ensure  t h a t  one "dump" occur red  du r ing  each of t h e  t h r e e  

mixer t es t s .  

2 
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11. SUP.UQ.RY AND DISCUSSIOi\J OF RJ2SULTS 

A t o t a l  of n i n e  runs  were made du r ing  t h e  t e s t i n g  p e r i o d  

. f o r  t h e  de t e rmina t ion  of l e a d  and p a r t i c u l a t e  matter. Three 

runs were made on t h e  c a s t i n g  f u r n a c e ,  t h r e e  p r o c e s s  o p e r a t i o n ,  

a n d ' p a s t e  mixer. A run c o n s i s t e d  of t h e  s imul taneous  c o l l e c t i o n  

of an i s o k i n e t i c , s a m p l e  a t  t h e  i n l e t  a n d ' o u , t l e t  of t h e  c o n t r o l  

device  ( excep t  t h e  c a s t i n g  fu rnace  which was u n c o n t r o l l e d )  . 

'; 

An o v e r a l l  t es t  sununary o f  p a r t i c u l a t e  and lead c o n c e n t r a t i o n s  

i s  p resen ted  i n  Tables 2 . 1  through 2 . 3  i n  U . S .  and metric u n i t s .  

Tables 2 . 4  th rough 2 . 6  t a b u l a t e  t h e  d a t a  f o r  each  of t h e  t h r e e  

processes .  C o n t r o l  d e v i c e  e f f i c i e n c i e s  appear  i n  Table  2 . 7 .  

Lead c o n c e n t r a t i o n s  i n  t h e  t h r e e  p rocess  and pas t  mixer o p e r a t i o n s  

a r e  shown i n  T a b l e  2 .8 .  

A comparison of t h e  p rocess  and emiss ion  v a r i a b l e s  f o r  each 

set  of t h r e e  tests do n o t  d i s p l a y  s i g n i f i c a n t  v a r i a t i o n .  There- 

fore every group of d a t a  can c o n f i d e n t l y  be averaged t o  o b t a i n  

emission f a c t o r s .  

A s l i g h t  ( n i n e  p e r c e n t )  i n c r e a s e  i n  f low volume occurred  i n  

t h e  t h r e e  p rocess  o p e r a t i o n  between t h e  i n l e t  and o u t l e t  sampling 

s i tes .  A l e a k  i n  t h e  system could account  f o r  excess  a i r  being 

sucked i n t o  t h e  system by t h e  ID f a n .  

T h e  on ly  compl ica t ions  t h a t  a r o s e  d u r i n g  t e s t i n g  was t h a t  

water was l e f t  o u t  of t h e  impingers  f o r  t h e  f i r s t  i n l e t  mixer 

3 
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T a b l e  2 .8 .  SUPliGXRY O F  M X E R  PASTE, SCRUBBER WATER, 

AND BAGHOUSE DUST 

I t e m  

T h r e e  P r o c e s s  Baghouse 
D u s t  

Plixer P a s t e  ( P o s i t i v e  
P l a t e s )  

Mixer P a s t e  (iqegative 

Mixer P a s t e  (IJegative 

Scrubber Nater  

Scrubber  Water 

S c r u b b e r  Water 

P l a t e s )  

P l a t e s )  

P a r t s  per m i l l i o n  by weight .  

li 

Lead c o n c e n t r a t i o n  (ppm) * 

4989 

2328 

3991 
, 

4656 

250 

330 

440 



tes t :  Iivwever, t h e  percen.t  of l e a d  caught  by t h e  i n l e t  impingers  

du r ing  runs  8 and 9 were only  0 . 1 6  and 0 . 0 3  p e r c e n t  r e s p e c t i v e l y ,  

i n d i c a t i n g  t h e  absence of water d u r i n g  t e s t  7 was i n s i g n i f i c a n t .  

v A t  t h e  t i m e  of t h e  t e s t s  on t h e  t h r e e  p r o c e s s  o p e r a t i o n ,  

emissions were expected t o  be low f o r  t h e  n i g h t  s h i f t  run  (no. 

f i v e ) .  This  i s  confirmed by t h e  l e a d  data ,  b u t  p a r t i c u l a t e  

va lues  do n o t  bear t h i s  o u t .  One e x p l a n a t i o n  i s  t h a t  t h e  s t a c k i n g  

o p e r a t i o n  may have s t i r r e d  up a c o n s i d e r a b l e  amount of d i r t  wh i l e  

n o t  s t ack ing ,  many b a t t e r y  e lements .  

-i 

A s u r p r i s i n g  f e a t u r e  of t h e  c o n t r o l  systems (Table  2 . 7 )  is 

, t h a t  t h e  f a b r i c  f i l t e r  system on t h e  t h r e e  process o p e r a t i o n  has  

a p a r t i c u l a t e  e f f i c i e n c y  of o n l y  2 9  p e r c e n t ,  b u t  c a p t u r e s  l e a d  

with an e f f i c i e n c y  of 96.7 p e r c e n t .  There i s  no e x p l a n a t i o n  for  

t h i s  v a r i a n c e ,  excep t  t h a t  t h e  l e a d  p a r t i c l e s  may b e  q u i t e  l a r g e  

i n  r e l a t i o n  t o  t h e  p a r t i c u l a t e  m a t t e r ;  hence t h e  f i n e r  p a r t i c u l a t e  

escapes through t h e  bags.  

The amount of l e a d  i n  t h e  impinger c a t c h e s  w a s  n e g l i g i b l e ,  

except  f o r  t h e  t h r e e  process o p e r a t i o n .  However, t h e  t o t a l  l e a d  

c o n c e n t r a t i o n s  f r o m  the t h r e e  p r o c e s s e s  were much lower t h a n  

emissions from t h e  c a s t i n g  and mixing o p e r a t i o n s .  

P a s t e  and sc rubbe r  water  samples  were t a k e n  d u r i n g  each 

mixer tes t .  

d i scha rge  collector.  

and t a b u l a t e d  i n  Table  2 . 8 . .  The baghouse d u s t  i s  r e l a y e d  to a 

covered 55 g a l l o n  drum and w i l l  b e  t aken  t o  a smelter for 

A d u s t  sample was a l s o  t a k e n . f r o m  t h e  baghouse 

The l e a d  c o n t e n t  was found i n  t h e  samples 

12 
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recovery.  The 1,ead s ludge  formed i n  t h e  sc rubbe r  s e t t l i n g  

t a n k  i s  reused  t o  make n e g a t i v e  p a s t e  ( T a b l e  3 . 1 ) .  

The measured s tack g a s  m o i s t u r e s  f o r  t h e  p a s t e  mixe r  o u t l e t  

(Runs 7-0, 8-0,  9-0)  a r e  i n  e r r o r .  The crew l e a d e r  used a 

psychrometr ic  c h a r t  i n  t h e  f i e l d ,  and it appeared t h e  sc rubbe r  

o u t l e t  g a s  s t ream was a t  t h e  s a t u r a t i o n  p o i n t .  I t  w a s  l a t e r  

confirmed from vapor p r e s s u r e  t a b l e s  t h a t  t h e  gas  stream w a s  

s l i g h t l y  supe r  s a t u r a t e d .  Table  A . 6  i n  Appendix A t a b u l a t e s ’ t h e  

mois ture  d a t a .  

Subsequent c a l c u l a t i o n s  showed t h a t  t h e  c a l c u l a t e d  v a l u e s  

( i n c l u d i n g  r e s u l t s )  a r e  c o r r e c t  t o  two * s i g n i f i c a n t  f i g u r e s .  

The re fo re ,  t h e  numbers w e r e  n o t  r e v i s e d .  

* The 55 g a l l o n  drum was f u l l  a t  t h e  t i m e  of t h e  tes t .  I t  took  
approximately f i v e  months t o  f i l l  t h e  drum. Therefore  e s t i m a t e  
t h a t  t h e  baghouse on t h e  t h r e e  p r o c e s s  o p e r a t i o n  y i e l d s  approxi-  
mately 150 g a l l o n s  of l e a d  d u s t  p e r  yea r .  

13 



111. PROCESS DESCRIPTION &VD OPERATIOX 

Approximately t h i r t y  thousand bat ter ies  p e r  month are 

produced a t  t h e  ESB p l a n t .  Th i s  i s  less than  an average  b a t t e r y  

p l a n t  w i l l  manufacture.  The M i l p i t a s  p l a n t  was c h o s e n  over  

l a r g e r  b a t t e r y  p l a n t s  because of t h e  d e s i r a b l e  t e s t i n g  sites. 

Figure  3 . 1  i s  a schemat ic  diagram of t h e  ESB b a t t e r y  p r o c e s s .  

O f  s i g n i f i c a n c e  f o r  emiss ion  tests are t h e  c a s t i n g  f u r n a c e s ,  

p a s t e  m i x e r ,  and t h e  "three p r o c e s s "  o p e r a t i o n  ( s t a c k i n g ,  burn ing ,  

and b a t t e r y  assembly) .  The f o u r  p o i n t s  of a tmosphe r i c  e m i s s i o n s  

are  noted  from t h e  v a r i o u s  p r o c e s s e s .  

Three g a s - f i r e d  c a s t i n g  f u r n a c e s  mold g r i d s  i n t o  t h e  proper 

form. F i f t y  pound l e a d  i n g o t s  a r e  manually fed t o  each  fu rnace .  

The h e a t  and emissions from each f u r n a c e  a r e  v e n t e d  s e p a r a t e l y  

t o  t h e  atmosphere u s i n g  no c o n t r o l  equipment. The g r i d s  are t h e n  

s e n t  t o  t h e  mixer  area and coa ted  wi th  t h e  l e a d  s u l f a t e  p a s t e .  

During a t e n  hour s h i f t ,  1 8 9  l e a d  i n g o t s  w e r e  fed t o  t h e  t h r e e  

c a s t i n g  fu rnaces .  This  r e p r e s e n t s  a process  we igh t  of 315 lb. 

per  hour per fu rnace ,  o r  0.1575 t o n s  per  hour p e r  f u r n a c e .  

The p l a n t  r ece ived  l e a d  o x i d e  from an o u t s i d e  s o u r c e  and 

conveys t h e  lead  g r i n d i n g s  t o  t h e  roof where i t  e n t e r s  a 3000 

l b .  c a p a c i t y  weigh hopper.  The lead  oxide is made up of 98 

p e r c e n t  PbOz and 2 p e r c e n t  Pb .  

s y s t e m  i s  vented through a baghouse l o c a t e d  on t h e  r o o f .  T h i s  

o p e r a t i o n  w a s  n o t  cons ide red  f o r  t e s t i n g  because  many b a t t e r y  

The d u s t  from t h e  conveyor 
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manufactur ing p l a n t s  g e n e r a t e  t h e i r  own l e a d  y r i n d i n g s .  I n  . 

a d d i t i o n ,  t h i s  process  occurs approximately once per week which 

would r e s u l t  i n  an inadequate  test  p e r i o d .  

PbO g r i n d i n g s  are dropped i n t o  t h e  mixer where s u l f u r i c  
il 

a c i d ,  water,  and o t h e r  i n g r e d i e n t s  a r e  combined t o  form a l e a d  

s u l f a t e  p a s t e .  The a d d i t i v e s  depend on whether p o s i t i v e  or 

n e g a t i v e  p a s t e  i s  being made; a d e s c r i p t i o n  of t h e  p a s t e  con- 

s t i t u e n t s  are l i s t e d  i n  Table 3 .1 .  

c o n s i s t e d  of one t e s t  (Run 4 )  d u r i n g  which p o s i t i v e  p a s t e  was 

u s e d ; , t h e  f i n a l  two tes ts  (Runs 5 and 6 )  used n e g a t i v e  p a s t e  

The t h r e e  mixer  t es t s  

, t o  coat t h e  g r i d s .  The p rocess  we'ights i n  Table  3 .1  w e r e  d i v i d e d  

by t h e  tes t  d u r a t i o n  ( 1 2 0  minu te s )  t o  de te rmine  process weight  

r a t e s  a t  0 ,885  and 0 . 8 9 7  t o n s  p e r  hour f o r  n e g a t i v e  and p o s i t i v e  

cases. 

T h e  exhaus t  gases  from t h e  mixer a r e  ven ted  t o  a Schne ib le  

scrubber  by an induced d r a f t  f a n .  Scrubber s p e c i f i c a t i o n s  are 

inc luded  i n  Appendix G. P a r t i c u l a t e  m a t t e r  is caught  by a 

r ecyc led  w a t e r  system. The s p e n t  wa te r  e n t e r s  a s e t t l i n g  t a n k  

where a s ludge  i s  formed. The s l u d g e  i s  l a t e r  r eused  i n  t h e  

p a s t e  manufactur ing o p e r a t i o n .  

A f t e r  t h e  p a s t e  is a p p l i e d  t o  t h e  g r i d s  t h e y  a r e  cured  f o r  

approximately t h r e e  days.  NO l e a d  emiss ions  are produced d u r i n g  

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

moist  s tate.  

A f t e r , t h e  p l a t e s  are  d r y ,  t h e y  a r e  s t acked  i n  an  area where 

t h r e e  hoods arc used t o  v e n t  t h e  d u s t  t o  a c o l l e c t i o n  system. 

16 



T a b l e  3 .1 .  LEAD PASTE COMPOSITION (PER BATCH) 

NEGATIVE PASTE 

CONSTITUENT 

Lead Oxide  
G r i n d i n g s  

108  l i ters  c o n c .  

H2S04 
3 b a g s  "Dynel" 

3 l i ters  O i l  

2 b a g s  Expander  

10% R e c l a m a t i o n  Mix 

TOTAL WT/BATCH 

KEIGHT ( L B )  

3000 

435 

150 

6 

10 0 

85 

3776 

P O S I T I V E  PASTE 

CONSTITUENT 

Lead Oxide  
G r i n d i n g s  

85 l i t e r s  c o n c .  

4 H 2 S 0  

3 b a g s  "Dyne l "  

40 g a l l o n s  Water 

GEIGHT (LB) 

3000 

343 

150 

334 

3827 

17 



The -plates a r e  then  t r a n s f e r r e d  t o  t h e  element  burning o p e r a t i o n  

where they  a r e  u n i f i e d  i n t o  elements  by welding l e a d s  t o  a 

s p e c i f i e d  number of i n d i v i d u a l  p l a t e s .  The element  burning 

o p e r a t i o n . h a s  s i x  i n d i v i d u a l  work s t a t i o n s ,  each equipped w i t h  

i t s  own hood. Stacked elements  are t h e n  assembled i n t o ' b a t t e r y  

c a s i n g s  i n  ano the r  hooded a r e a .  

D u c t s  from t h e  p l a t e  s t a c k i n g ,  element bu rn ing ,  and casing 

o p e r a t i o n  are jo ined  i n  a common d u c t  l e a d i n g  t o  an American A i r  

F i l t e r  "Amerpulse" baghouse. C o n t r o l  d e v i c e . s p e c i f i c a t i o n s  a r e  

inc luded  i n  Appendix G .  

g r e a t e r  q u a n t i t i e s  of b a t t e r i e s  u s u a l l y  exhaus t  g a s e s  through 

i n d i v i d u a l  e g r e s s  p o i n t s  due t o  h i g h e r  volumes o f  a i r .  

weight rates f o r  t h e  t h r e e  p r o c e s s e s  which are vented  t o g e t h e r  

a r e  d i f f i c u l t  t o  determine because of t h e i r  s e p a r a t e  f u n c t i o n s .  

P l a n t s  capable  of manufactur ing 

Process  

, 

Usual p l a n t  procedure i s  t o  employ t w o  s h i f t s  p e r  day,  a s  

was t h e  case  d u r i n g  t h e  emiss ion  t e s t i n g  p e r i o d .  T a b l e  3 . 2  

summarizes t h e  ou tpu t  of t h e  i n d i v i d u a l  o p e r a t i o n s  . l ead ing  t o  t h e  

manufacture of 2 9 , 4 0 0  b a t t e r i e s  p e r  month. The f i rs t  s h i f t  

o u t p u t  i s  t h e  maximum o p e r a t i n g  r a t e .  

During t h e  p l a n t  presurvey  PEDCo assumed t h a t  some t e s t i n g  

may ex tend  through t h e  second s h i f t .  However, it was n o t  

a n t i c i p a t e d  t h a t  t h e  ou tpu t  from second s h i f t  pe r sonne l  would 

be s i g n i f i c a n t l y  less than  from t h e  f i r s t  s h i f t .  This  was t h e  

case, as wi tnessed  by t i e  f i e l d  crew l e a d e r  and confirmed la ter  

by emiss ion  t e s t  d a t a .  

Table  3 . 3  l i s t s  emiss ion  f a c t o r s  d e r i v e d  from t h e  t es t  

and p rocess  d a t a .  I t  vias imposs ib l e  t o  s e g r e g a t e  emiss ions  

I 18 



and f1o.w volumes from t h e  i n d i v i d u a l  t h r e e  process  o p e r a t i o n s .  

Emission f a c t o r  c a l c u l a t i o n s  a r e  i n  Appendix A .  

19 
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! CAPACITY~JNIT 

FIRST  SHIFT^ 

28 grids/minutec 

Variable 
130 batteries/hour d 

21 batteries/hour 

Table 3.2. PROCESS CAPACITIES DURING EMISSION TEST PERIOD 

APPROXIMATE SE OND s SHIFT OUTPUT 

all tests during 
first shift 

40% 

2.0 % 

30% 

OPERATION 

112 batteries/hour 

Cast Furnace ' 

Mixer 

Plate Stacking 

Element Burning 

Battery Assembly 5 0 %  

3NITS 

a) Values noted by ESB personnel and reported to PEDCo. 
b) Values assumed by PEDCo field crew leader. 
c) Average weight per grids cast during test-0.26 pounds 
d) Average number of grids per batteries assembled during 

test-66 (6 elements containing 11 grids). Total battery 
weight-38 lb. 
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IV. LOCATION OF SAMPLING POINTS 

No previous emission tests were made on any of the operations 

at the ESB plant. Therefore, none of the stacks or ducts were 

equipped with sampling ports. Sampling locations were chosen and 

marked (if possible) during the presurvey. A scaffolding firm 

in close proximity to the plant was hired to position scaffolding 

at the chosen sites. Individual test locations are discussed 

below : 

Casting Furnace 

A diagram of a casting furnace is shown in Figure 4.1. Each 

of the three furnaces and stacks are identical. The crew leader 

witnessed which operator was most proficient, and chose a furnace 

to sample solely on that basis. Sample ports were inserted by 

PEDCo personnel in the circular 11 inch diameter duct as shown in 

Figure 4 . 2 .  Two metallic concentric ducts handle the room 

ventilation and furnace exhause, so the inner and outer duct were 

cut to gain access to the inner (furnace) exhaust gases. The 

sample section was taken as low as possible to maximize the 

distance between the points and the stack exit. Ten points were 

chosen on each of the two traverse locations for a total of twenty 

points. Each point was sampled for 6 minutes resulting in a two 

hour test duration. 

2 2  



I 

C R l D  

L 
DIE 
-7 

F L O O R  

17" 
10" 

1 

I G R I D  
2-, DIE 
------E 

L E A D  POT 

F URN A C  E 

... 

- 

IS' 

I 

' Dimrnrionr expressed in f e e t  
are adprorimate 

R O T A R Y  V E N T  

1 

R O O M  VENT 

c 

4 F U R N A C E  EXHAUSl 

Figure  4.1 Eleva t ion  of t y p i c a l  c a s t i n g  furnace .  
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P o i n t  

F i g u r e  4.2. C a s t i n g  f u r n a c e  s a m p l i n g  p o i n t s  

D i s t a n c e  From O u t e r  
Duc t ,  i n c h e s  

.2 4 

3 
4 
5 
6 
7 

'a 

1 3  

S e c t i o n  AA 

5.00 
5.00 
5.60 
6.49 
7.75 

11.25 
12.51 
13.40 
14.00 
14.00 



" 7'11- r ee Process  " Opera t i o T I 

The d u c t s  from t h e  s t a c k i n g ,  bu rn ing ,  and b a t t e r y  assembly 

- ~- 

o p e r a t i o n s  are j o i n e d  on t h e  b u i l d i n g  roof, a s  shown i n  F igu re  

4 . 3 .  

The i n l e t  sampling s i te ,  l o c a t e d  on t h e  roof  about  4 feet  

from t h e  edge of t h e  b u i l d i n g ,  i s  38 i nches  downstream of a p ipe  

t r a n s i t i o n .  I t  was imposs ib l e  t o  sample f u r t h e r  downstream 

because of a wa te r  p i p e  which would have i n t e r f e r e d  w i t h  t h e  

p o s i t i o n  of t h e . s a m p l e  box. Twenty p o i n t s ,  a s  . i l l u s t r a t e d  i n  

F igu re  4 . 4 ,  were chosen f o r  each  of t h e  two sample p o r t s  on t h e  

h o r i z o n t a l  m e t a l l i c  d u c t s .  The v e r t i c a l  sampling w a s  done from a 

h o l e  p l aced  i n  t h e  bottom of t h e  d u c t .  The 4 0  sample p o i n t s  w e r e  

each  t e s t e d ' f o r  3 minu tes ,  f o r  a two hour t e s t  p e r i o d .  
,, 

A s c a f f o l d i n g  w a s  e r e c t e d  t o  g a i n  access  t o  an a c c e p t a b l e  

o u t l e t  t e s t  s e c t i o n .  

p rocess"  baghouse and e x h a u s t  s t a c k .  Ten p o i n t s  w e r e  chosen on 

each of two t r a v e r s e  d i r e c t i o n s  on t h e  2 6  i nch  d i ame te r  v e r t i c a l  

stack,,  

F igu re  4 . 5  shows an e l e v a t i o n  of t h e  " t h r e e  

Three of t h e  t e n  sa.mplinq p o i n t s  on t h e  "south"  p o r t  

were n o t  sampled due t o  a s c a f f o l d i n g  placement o b s t r u c t i o n .  The 

f irst  accessab le  p o i n t  was sampled f o r  2 4  minutes i n s t e a d  o f  

6 minutes  t o  "make up" sampling t i m e .  

f o r  s i x  minutes ,  f o r  a t o t a l  120 minute t e s t  d u r a t i o n .  

Each p o i n t  was sampled 

Mixer Opera t ion  

The exhaus t  d u c t  from t h e  mixer spans approximately 20 f e e t  

e x i t i n g  h o r i z o n t a l l y  through t h e  s ide  of t h e  b u i l d i n g .  

imposs ib l e  t o  g a i n  a d e s i r a b l e  access t o  t h e  d u c t  due t o  t h e  

l o c a t i o n  of p l a n t  machinery and o t h e r  immovable o b s t r u c t i o n s .  

A s c a f f o l d i n g  was p l aced  i n s i d e  t h e  p l a n t  w h e r e  t h e  i n l e t  d u c t  

could  be sampled approximate ly  t w o  d iameters  downstream from a 

I t  was 

..., 
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F i g u r e  4 . 3  P l a n  view of t h r e e  p r o c e s s  d u c t i n g .  



. . .. 

S e c t i o n  AA 
Three Process  I n l e t  

T e s t  S e c t i o n  
(Loqking Upstream) 

Po in t  P o i n t  

la 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  

2 0  
19, 

Trave r se  D i s t a n c e ,  
i nches  

Traverse Di s t ance ,  
i nches  

1.00  
1.01 
1 . 7 4  
2 . 5 2  
3 . 3 5  
4 .30  
5 . 3 0  
6 .50  
7 . 9 6  

10 .10  
1 5 . 9 0  
1 8 . 0 4  
1 9 . 5 0  
2 0 . 7 0  
2 1 . 7 0  
2 2 . 6 5  
2 3 . 4 8  
2 4 . 2 6  
2 4 . 9 9  
2 5 . 0 0  

Sec t ion  BB 
Three Process  O u t l e t  

T e s t  S e c t i o n  
(Looking Down) 

2 
2 
3 
4 
5 
6 
7 
8 
9a 

10 

1.00 
2 .13  
3 . 8 0  
5 . 9 0  
8.90 

1 7 . 1 0  
2 0 . 1 0  
2 2 . 2 0  
23.87 
2 5  - 0 0  

a )  biinimum sampling d i s t a n c e  from d u c t  
walls w a s  one  inch .  

F igu re  4.4.  Three p rocess  sampling p o i n t s .  
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30 degree  bend i n  t h e  d u c t .  E igh t  s a m p l e  p o i n t s  p e r  diameter, 

as shown i n  F igu re  4 . 6 ,  were chosen f o r  t h e  mixer i n l e t  t e s t ;  

samples were t a k e n  h o r i z o n t a l l y  and v e r t i c a l l y .  Each of t h e  

s i x t e e n  p o i n t s  w a s  sampled f o r  e i g h t  minutes ,  r e s u l t i n g  i n  a 

128 minute t e s t .  

A photograph of t h e  sc rubbe r  o u t l e t  appears  i n  F igure  4 . 7 .  

The t e s t  l o c a t i o n  w a s  chosen downstream of t h e  f a n ,  approxi-  

mately 1 4  f e e t  above t h e  d i s c h a r g e  s e c t i o n .  Two sampling p o r t s  

were c u t  i n  t h e  12.75 i n c h  I D  s t a c k  9 0  deg rees  a p a r t .  Each 

p o r t  has  e i g h t  sample p o i n t s  (F igu re  4 . 6 1 ,  which w e r e  tested 

f o r  e i g h t  minutes  a p i e c e .  

No caps  and threaded  f i t t i n g s  were added t o  t h e  sample 

areas. The re fo re  when t h e  t e s t  was be ing  conducted through one 

p o r t ,  t h e  o t h e r  w a s  t aped  t o  avoid atmospheric  a i r  from i n t e r -  

f e r i n g  a t  t h e  t e s t  s e c t i o n .  

Table 4.1 summarizes t h e  sampling p o i n t  d a t a  a t  t h e  f i v e  

t e s t  s e c t i o n s .  

I. 

I 
t 29 



Y 

P o i n t  

la 
2 
3 
4 
5 
6 

Mixe r  S c r u b b e r  I n l e t  
( H o r i  zon  t a l  Duct  ) 

T r a v e r s e  Distance 
i n c h e s  

1 . 0 0  
1 .34  
2.47 
4 . 1 2  
8 . 6 3  

10 .28  

P o i n t  

a 

;a 
3 
4 
5 
6 a  

Mixer  S c r u b b e r  O u t l e t  
(Vert ical  S t a c k )  

T r a v e r s e  D i s t a n c e ,  
i n c h e s  

1 . 0 0  
1 . 0 0  
1 . 3 1  
2.22 
4 . 4 3  
5 . 4 4  
5 . 7 5  
5.75 

7 a  
8 

1 1 . 4 1  
1 1 . 7 5  

a )  M i n i m u m  sampling d i s t a n c e  f r o m  d u c t  
w a l l s  w a s  one i n c h .  

F i g u r e  4 .6 .  Pas t e  Mixer s a m p l i n g  p o i n t s .  
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J 

F i g u r e  4 . 7  Mixer o u t l e t  s i t e  
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V. SAMPLING AND ANALYTICAL PROCEDURES 

A l l  p a r t i c u l a t e  and l e a d  sampling procedures  were s e l e c t e d  

and approved by EPA p r i o r  t o  f i e l d  sampling. PEDCo-Environmental 

S p e c i a l i s t s  performed a l l  t e s t i n g ,  sample r ecove ry ,  a n a l y s i s ,  and 

c a l c u l a t i o n s  f o r  p a r t i c u l a t e  and l e a d  samples.  

S t ack  measurements and v e l o c i t y  t r a v e r s e s  w e r e  t aken  a t  each 

sampling s i t e  wi th  a type  " S "  p i t o t  tube  and i n c l i n e d  d r a f t  

gage. Gas flow tempera tures  w e r e  measured w i t h  long  stem d i a l  

thermometers.  An a p p r o p r i a t e  nozz le  s i z e  w a s  chosen a f t e r  

de te rmining  v e l o c i t y  head r e a d i n g s .  

No mois tu re  t es t s  w e r e  r u n  due t o  t h e  d r y  n a t u r e  of t h e  

p rocesses .  A f t e r  each i n i t i a l  r u n ,  t h e  m o i s t u r e  c o n t e n t  w a s  

c a l c u l a t e d  t o  compare a g a i n s t  assumed v a l u e s .  I n  a l l  cases 

t h e  assumed and a c t u a l  m o i s t u r e  were w i t h i n  f i v e  p e r c e n t .  

P a r t i c u l a t e  and l ead  matter were i s o k i n e t i c a l l y  sampled 

wi th  a t r a i n  s i m i l a r  t o  t h e  one d i scussed  i n  Method 5 of t h e  

Fede ra l  Register.  A d e t a i l e d  d e s c r i p t i o n  of t h e  sampling and 

a n a l y s i s  t echn ique  i s  inc luded  i n  Appendix D .  An i n t e g r a t e d  

sample of t h e  s t a c k  g a s e s  was c o l l e c t e d  d u r i n g  each  run  by 

pumping f l u e  g a s  i n t o  a T e d l a r  bag. This  bag sample w a s  t h e n  

analyzed on s i te  wi th  an O r s a t  a n a l y s i s  f o r  C 0 2 ,  02, and CO. 

Pr ior  t o  t h e  f i r s t  t es t  a l l  chemical  r e a g e n t s  were changed t o  

a s s u r e  a c c u r a t e  r ead ings .  

* 
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The sampling crew at each s i t e  c o n s i s t e d  of a two man team I 

which inc luded  a probe and meter t e c h n i c i a n .  

s i t es  t h e  meter box was kept  on ground l e v e l .  The sample box, 

e i t h e r  on t h e  b u i l d i n g  roof  o r  s c a f f o l d i n g ,  was connected t o  t h e  

meter box by an u m b i l i c a l  cord  c o n t a i n i n g  t h e  sampling and 

v e l o c i t y  l i n e s .  

A t  a l l  f.ive sampling 

A f t e r  each  tes t  t h e  sample boxes were t r a n s f e r r e d  t o  a 

c l e a n  up room where t h e  samples were a p p r o p r i a t e l y  p u t  i n t o  

Wheaton jars p r e v i o u s l y  washed w i t h  n i t r i c  a c i d .  Blanks of 

ace tone ,  water, and f i l t e r s  were taken  t o  i d e n t i f y  background 

concen t r a t ion .  The samples were shipped by a i r  f r e i g h t  t o  the 

PEDCo l a b o r a t o r y  i n  C i n c i n n a t i ,  Ohio f o r  a n a l y s i s .  A l l  samples 

a r r i v e d  i n  s a t i s f a c t o r y  c o n d i t i o n .  

Laboratory pe r sonne l  i n i t i a l l y  analyzed t h e  samples f o r  

p a r t i c u l a t e  c o n c e n t r a t i o n s  and l a t e r  measured l e a d  c o n c e n t r a t i o n s  

us ing  an atomic a b s o r p t i o n  spec t rophotometer  as d e s c r i b e d  i n  

Appendix D.  P a r t i c u l a t e  va lues  were determined u s i n g  t h e  Fede ra l  

R e g i s t e r  Method 5 t echn ique .  Organics  a r e  n o t  used i n  any of t h e  

p r o c e s s e s ,  so  a ch loroform-e ther  e x t r a c t i o n  of o r g a n i c  p a r t i c u l a t e  

w a s  n o t  performed. 

F i e l d  d a t a  s h e e t s  a r e  p r e s e n t e d  i n  Appendix C.  The l abora to ry  

r e p o r t  i s  conta ined  i n  Appendix E .  Appendices A and B i n c l u d e  a 

summary of p a r t i c u l a t e  and l e a d  d a t a  wi th  a sample c a l c u l a t i o n  

of t h e  emission parameters .  




