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I 

PREFACE 

The work d e s c r i b e d  i n  t h i s  r e p o r t  was conducted by pe r sonne l  from 

Engineer ing-Science ,  Inc .  (ES) ,  TRW Environmental  Engineer ing  D i v i s i o n ,  

V i s t a  Metals Corpora t ion  i n  Fontana,  C a l i f o r n i a ,  and t h e  U.S. Environ- 

mental  P r o t e c t i o n  Agency (EPA). 

The scope  of work was i n i t i a l l y  i s s u e d  under Task Orders  44  and 4 6  

of EPA Con t rac t  No. 68-02-2815,and con t inued  under Work Assignment 1 

of EPA Con t rac t  No. 68-03-3541. Engineer ing-Science pe r sonne l  a s s igned  

t o  t h e  p r o j e c t  i nc luded  Mr. George Weant a s  P r o j e c t  Manager, M r .  Donald 

R. H o l t z ,  as Task Manager, and M r .  L a r r y  Cot tone  a s  Test Team Leader 

f o r  t h e  Vista Metals test. M r .  Cot tone  was a l s o  r e s p o n s i b l e  f o r  

summarizing d a t a  i n  t h i s  r e p o r t .  

M r .  Rober t  Newman of T R W ,  under  c o n t r a c t  t o  t h e  O f f i c e  of A i r  

Q u a l i t y  P lann ing  and S tanda rds ,  I n d u s t r i a l  S t u d i e s  Branch of t h e  EPA, was 

r e s p o n s i b l e  f o r  moni tor ing  p r o c e s s  o p e r a t i o n s  d u r i n g  t h e  test program 

and f o r  p r e p a r i n g  S e c t i o n  3.0,  P rocess  D e s c r i p t i o n  and O p e r a t i o n s ,  of 

t h i s  r e p o r t .  

c o n t r i b u t e d  s i g n i f i c a n t l y  t o  the s u c c e s s  of the test  program th rough  

their c o o p e r a t i o n  and a s s i s t a n c e .  

Mr. Lester Samstag and Mr. Harold J o c h a i  of Vista Meta ls  

M r .  Clyde E. R i l e y  and Mr. Gary McAlister, O f f i c e  of A i r  Q u a l i t y  

P lann ing  and S t a n d a r d s ,  Emissions Measurement Branch of the EPA, were 

t h e  EMB Task Managers. M r .  James A. Eddinger ,  O f f i c e  of Air Q u a l i t y  

P lanning  and S tanda rds ,  I n d u s t r i a l  S t u d i e s  Branch, EPA, s e r v e d  a s  

P r o j e c t  Lead Engineer  and was r e s p o n s i b l e  f o r  c o o r d i n a t i n g  the p r o c e s s  

o p e r a t i o n  moni tor ing .  
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1 .O INTRODUCTION 

1.1 Background 

The United States Environmental  P r o t e c t i o n  Agency (EPA) i s  i n  t h e  

p r o c e s s  of deve loping  t h e  S tanda rds  of Performance f o r  New S t a t i o n a r y  

Sources  (SPNSS) i n  t h e  Secondary Aluminum I n d u s t r y .  When promulga ted ,  

t h e s e  s t a n d a r d s  w i l l  r e f l e c t  t h e  deg ree  of emiss ion  l i m i t a t i o n  achiev-  

a b l e  through a p p l i c a t i o n  of t h e  b e s t  demonstrated emis s ion  c o n t r o l  

technology a v a i l a b l e .  In deve lop ing  t h e s e  s t a n d a r d s ,  EPA u t i l i z e s  

emiss ion  d a t a  ob ta ined  from e x i s t i n g  s o u r c e s  i n  t h e  aluminum i n d u s t r y  

t h a t  appear  t o  be  w e l l  c o n t r o l l e d .  EPA engaged Engineer ing-Science t o  

conduct  emis s ion  tests on secondary  aluminum i n d u s t r y  s o u r c e s  t o  o b t a i n  

t h e s e  d a t a  and t o  deve lop  and e v a l u a t e  emission t e s t  methods for the 

i n d u s t r y .  

EPA's  O f f i c e  of A i r  Q u a l i t y  P lanning  and Standards  (OAQPS) s e l e c t e d  

t h e  Vista Metals Corpora t ion  secondary  aluminum s m e l t e r  i n  Fontana,  

C a l i f o r n i a ,  as a s i t e  f o r  s t a n d a r d s  development t e s t i n g .  This  r e p o r t  

summarizes t h e  test  program conducted  a t  Vista Meta ls .  

1.2 Brief  P rocess  D e s c r i p t i o n  

F i g u r e  1-1 shows a s i m p l i f i e d  f l o w  diagram of t h a t  p o r t i o n  of t h e  

Vista Meta ls  Corpora t ion  secondary  aluminum sme l t ing  p rocess  p e r t a i n i n g  

t o  t h e s e  tests. The fo l lowing  b r i e f l y  d e s c r i b e s  t h e  p r o c e s s :  

Secondary aluminum sme l t ing  c o n s i s t s  of c o n v e r t i n g  v a r i o u s  types  
of aluminum s c r a p  i n t o  aluminum a l l o y  i n g o t s .  S e l e c t e d  s c r a p  and 
a l l o y s  a r e  blended and mel ted  i n  n a t u r a l  gas  or f u e l  o i l  f i r e d  
r e v e r b e r a t o r y  f u r n a c e s .  The magnesium c o n t e n t  of t h e  mol ten  meta l  
i s  reduced  t o  a d e s i r a b l e  l e v e l  by i n j e c t i o n  of c h l o r i n e ,  t he  
c h l o r i n e  combining w i t h  t h e  magnesium t o  form magnesium c h l o r i d e .  
The magnesium c h l o r i d e  f l o a t s  t o  t h e  top  of t h e  mel t  and is removed 
a s  d r o s s .  Although some c h l o r i n e  e scapes  the  melt and e m i t s  t o  
t h e  c o n t r o l  system dur ing  most of the c h l o r i n a t i o n  p e r i o d ,  t h e  
c h l o r i n e  emis s ion  r a t e  p robab ly  i n c r e a s e s  s i g n i f i c a n t l y  n e a r  
t h e  end of t h e  c y c l e  when l i t t l e  magnesium remains  f o r  r e a c t i o n .  
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Following c h l o r i n a t i o n  t h e  meta l  i s  poured i n t o  ingo t  molds. The 
p r o c e s s  i s  a b a t c h  o p e r a t i o n  and s c h e d u l e s  v a r y  depending on t h e  
type and magnesium c o n t e n t  of t h e  s c r a p  charged t o  t h e  f u r n a c e  and 
t h e  s p e c i f i c a t i o n s  f o r  t h e  p roduc t .  Support  f a c i l i t i e s ,  such  a s  
t h e  b o r i n g s  d r y e r  and sweat  f u r n a c e ,  o p e r a t e  as needed. 

The Vista Meta ls  Corpora t ion  p l a n t  i n  Fontana,  C a l i f o r n i a  r e c e i v e s  
a p o r t i o n  of t h e  aluminum s c r a p  i n  t h e  form of b o r i n g s  and t u r n i n g s  
from machining of aluminum. Because t h e  c u t t i n g  o i l s  a s s o c i a t e d  
wi th  t h e s e  b o r i n g s  and t u r n i n g s  can  i n t e r f e r e  w i t h  o p e r a t i o n s  i f  
charged d i r e c t l y  t o  t h e  f u r n a c e ,  t h e  b o r i n g s  and t u r n i n g s  a r e  f i r s t  
passed  through a b o r i n g s  d r y e r .  A n a t u r a l  g a s  f i r e d  a f t e r b u r n e r  
c o n t r o l s  b o r i n g s  d r y e r  emis s ions .  

Dried b o r i n g s  and o t h e r  , s c r a p  a r e  loaded  i n t o  t h e  f u r n a c e s  a t  t h e  
charg ing  w e l l  and melted by immersion i n  molten aluminum. Heat t o  
t h e  p r o c e s s  comes from t h e  n a t u r a l  g a s  burned i n  t h e  r e v e r b e r a t o r y  
f u r n a c e  combustion chamber. The molten aluminum a f t e r  be ing  brought  
t o  t empera tu re  i s  purged w i t h  c h l o r i n e  t o  remove magnesium impuri-  
t i es  b e f o r e  be ing  poured i n t o  molds.  Emissions from t h e  r eve rbe ra -  
t o r y  f u r n a c e  d i s c h a r g e  through t h r e e  i n d i v i d u a l  s t a c k s ;  one each 
f o r  t h e  charg ing  w e l l ,  t h e  g a s  b u r n e r ,  and t h e  c h l o r i n a t i o n  p rocess .  
Charging w e l l  emis s ions  p a s s  through an  a f t e r b u r n e r  b e f o r e  d i s c h a r g e ;  
combust ion chamber emis s ions  d i s c h a r g e  d i r e c t l y  t o  t h e  a tmosphere ,  
and c h l o r i n a t i o n  chamber emis s ions  p a s s  through a packed bed sc rubbe r  
b e f o r e  d i s c h a r g e .  

1.3 Emission Measurement Program 

Engineering-Science conducted a n  emis s ion  measurement program a t  

Vista Metals Corpora t ion ,  Fontana,  C a l i f o r n i a ,  du r ing  t h e  p e r i o d  from 

May 18 th rough  May 22 ,  1981. The g o a l s  of t h e  t e s t  program were t o  

c h a r a c t e r i z e  and q u a n t i f y  c o n t r o l l e d  and u n c o n t r o l l e d  emis s ions  from t h e  

c h l o r i n a t i o n  p r o c e s s  and t h e  b o r i n g s  d r y e r ,  determine c o n t r o l  equipment 

e f f i c i e n c i e s  and e v a l u a t e  v i s i b l e  and f u g i t i v e  emis s ions  from t h e  b o r i n g s  

d r y e r  and a l l  of t h e  r e v e r b e r a t o r y  f u r n a c e  sou rces .  

During t h e  test program a r e p r e s e n t a t i v e  of TRW, t h e  NPNSS con- 

t r a c t o r ,  r eco rded  p r o c e s s  d a t a  f o r  t h e  r e v e r b e r a t o r y  f u r n a c e  o p e r a t i o n .  

The chronology of t h e  emiss ion  tests i s  con ta ined  i n  Da i ly  Sampling Logs 

l o c a t e d  i n  Appendix D .  

f o l lows .  

The components of t h e  measuring program were a s  
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1.3.1 Reve rbe ra to ry  Furnace C h l o r i n a t i o n  Emissions 

T o t a l  P a r t i c u l a t e ,  C h l o r i n e ,  and C h l o r i d e s  i n  Gas Streams 

Three c o n c u r r e n t  tes t  r u n s  were performed a t  s c rubbe r  i n l e t  and 

o u t l e t  l o c a t i o n s .  T e s t  runs planned f o r  t h e  s e t t l i n g  chamber i n l e t  

were dropped because  of very  low v e l o c i t i e s  and p lugging  of test equip- 

ment w i t h  a c i d  and p a r t i c u l a t e .  

scheduled  t o  c o i n c i d e  a s  much a s  p o s s i b l e  w i t h  t h e  end of t h e  c h l o r i n a -  

t i o n  c y c l e s  so t h a t  t h e  expec ted  h ighe r  c h l o r i n e  emiss ion  r a t e s  d u r i n g  

t h a t  time cou ld  be measured. 

Scrubber  i n l e t  and o u t l e t  t e s t s  were 

P a r t i c l e  S i z e  D i s t r i b u t i o n  i n  Gas St ream a t  Scrubber  I n l e t  

S i x  p a r t i c l e  s i z e  r u n s  were performed a t  t h e  sc rubbe r  i n l e t .  

V i s i b l e  Emiss ions  a t  Scrubber  Outlet (EPA Method 9)  

During each p a r t i c u l a t e - c h l o r i n e - c h l o r i d e  sample r u n ,  an  obse rve r  

r eco rded  o p a c i t i e s  from t h e  s t a r t  of c h l o r i n a t i o n  u n t i l  da rkness .  

Gas A n a l y s i s  of Gas Streams 

Two O r s a t  r u n s  were conducted a t  t h e  sc rubbe r  i n l e t .  

Scrubber  S o l u t i o n  C o l l e c t i o n  

Samples of t h e  scrubber  l i q u o r  were c o l l e c t e d  p e r i o d i c a l l y  du r ing  

t h e  t e s t  r u n s ,  and t h e  pH and t empera tu re  r eco rded .  

P r e s s u r e  Drop Across  Scrubber  

The g a s  p r e s s u r e  drop a c r o s s  t h e  s c r u b b e r  was measured p e r i o d i c a l l y  

d u r i n g  each  of t h e  t e s t  runs .  

1.3.2 

F u g i t i v e  Emissions i n  Furnace Area (EPA Method 22) 

Obse rva t ions  were conducted bu t  s imul t aneous  p rocess  d a t a  was no t  

Reve rbe ra to ry  Furnace Charging Well Emissions 

documented . 
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i V i s i b l e  Emissions a t  Charging Well S t acks  (EPA Method 9 )  

Observa t ions  were conducted b u t  s imul t aneous  p r o c e s s  d a t a  was n o t  

documented. 

1.3.3 Reve rbe ra to ry  Furnace Combustion S tack  Emissions 

V i s i b l e  Emissions a t  S tack  O u t l e t  (EPA Method 9 )  

No o b s e r v a t i o n s  were conducted .  

1.3.4 Borings Dryer Emissions 

T o t a l  P a r t i c u l a t e ,  Condensible  Hydrocarbons,  and Non-Condensible 
Hydrocarbon Sampling i n  Gas Streams 

One par t ia l  test  run  y i e l d i n g  margina l  t o t a l  p a r t i c u l a t e  and 

condensable  hydrocarbon i n f o r m a t i o n  was conducted on u n c o n t r o l l e d  

emis s ions .  A s e p a r a t e  t e s t  run  was conducted f o r  non-condensable hydro- 

carbons .  

hydrocarbon d a t a  were o b t a i n e d ,  b u t  a s h o r t  non-condensable hydrocarbon 

t e s t  r u n  w a s  completed.  

For t h e  c o n t r o l l e d  . emis s ions ,  no p a r t i c u l a t e  and condens ib l e  

P a r t i c l e  S i z i n g  in Uncon t ro l l ed  Gas Stream 

One par t ic le  s i z e  r u n  was conducted .  

F u g i t i v e  Emissions i n  Dryer Area (EPA Method 22) 

Emission occur rences  were reco rded  d u r i n g  t h e  test r u n .  

V i s i b l e  Emissions a t  Borings Dryer  S tack  (EPA Method 9 )  

Because emis s ion  t e s t i n g  was u n s u c c e s s f u l ,  t h e s e  o b s e r v a t i o n s  were 

no t  conducted.  

Gas Ana lys i s  of Gas Streams 

Orsat g r a b  samples were taken  and ana lyzed  f o r  bo th  c o n t r o l l e d  and 

u n c o n t r o l l e d  gas  s t r eams .  
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1.3.5 Cleanup E v a l u a t i o n  

P r i o r  t o  emis s ion  testing, each  sample t r a i n  t o  be used was 

assembled and charged a s  i f  r eady  t o  per form a t e s t  f o r  e i t h e r  c h l o r i n e /  

c h l o r i d e  o r  condensable  hydrocarbons.  The unexposed impinger  c o n t e n t s  

and wash were t h e n  r e c o v e r e d ,  p r e p a r e d ,  and ana lyzed  acco rd ing  t o  pro- 

cedure .  The purpose of t h e  c l eanup  was t o  e s t a b l i s h  b lank  v a l u e s  f o r  

t h e  sampl ing  t r a i n s  and a l s o  t o  f a m i l i a r i z e  t h e  c leanup and a n a l y t i c a l  

personnel  w i t h  t h e  procedure .  

Aud i t  samples  f o r  b o t h  c h l o r i n e  and c h l o r i d e  were prepared  by EPA 

and ana lyzed  by Engineer ing-Science p r i o r  t o  t h e  a n a l y s i s  of a c t u a l  f i e l d  

samples .  

assess the accuracy  of the a n a l y s i s  p rocedure .  

1.4 D e s c r i p t i o n  of Repor t  S e c t i o n s  

The a u d i t  sample r e s u l t s  were g i v e n  immediately t o  EPA t o  

The remain ing  s e c t i o n s  of t h i s  r e p o r t  p r e s e n t  t h e  Summary of 

R e s u l t s  ( S e c t i o n  2.0). P rocess  D e s c r i p t i o n  and Opera t ions  ( S e c t i o n  3.0), 

Loca t ion  of Sampling P o i n t s  ( S e c t i o n  4 . 0 ) ,  and Sampling and A n a l y t i c a l  

Methods ( S e c t i o n  5.0).  D e s c r i p t i o n s  of methods and p r o c e d u r e s ,  f i e l d  and 

l a b o r a t o r y  d a t a ,  and c a l c u l a t i o n s  a r e  p r e s e n t e d  i n  t h e  v a r i o u s  append ices ,  

a s  noted i n  t h e  Table  of Contents .  Appendix L c o n t a i n s  t h e  r e s u l t s  of 

a u d i t  sample a n a l y s e s ,  and Appendix M c o n t a i n s  t h e  r e s u l t s  of t h e  c l ean -  

up e v a l u a t i o n s  performed on t h e  sampling t r a i n  equipment.  
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SUMMARY OF RESULTS 



2.0 SUMMARY OF RESULTS 

2 .1  Reverberatory Furnace - Chlo r ina t ion  System 

The ES s i t e  tes t  work p l an  f o r  t h i s  i n v e s t i g a t i o n  of p a r t i c u l a t e ,  

c h l o r i n e  and c h l o r i d e  loadings i n  t h e  r e v e r b e r a t o r y  fu rnace  c h l o r i n a t i o n  

chamber v e n t i l a t i o n  system inc luded  s imultaneous measurements a t  t h e  

s e t t l i n g  chamber i n l e t ,  t h e  s e t t l i n g  chamber o u t l e t / s c r u b b e r  i n l e t  and 

a t  t h e  exhaust s t a c k .  As p r e d i c t e d  by ES and Vista Metals Corporat ion 

eng inee r s  from a s i t e  v i s i t  t he  p rev ious  week, v e l o c i t y  measurements 

a t  t h e  s e t t l i n g  chamber i n l e t  s i t e  were found t o  be below t h e  measure- 

ment range of a s t anda rd  i n c l i n e d  manometer o r  micromanometer. The 

des ign  and o p e r a t i o n  of t h e  c h l o r i n a t i o n  system l i m i t s  g a s  flow from 

t h e  chamber t o  t h a t  amount r e s u l t i n g  from displacement by c h l o r i n e  g a s  

i n j e c t i o n ,  from thermal expansion, and from some v a p o r i z a t i o n  of metals. 

Since t h e  v e l o c i t y  of g a s  i n t o  the s e t t l i n g  chamber was below t h e  usab le  

range of a v a i l a b l e  i n s t r u m e n t a t i o n ,  t e s t i n g  could n o t  be conducted a t  

i s o k i n e t i c  c o n d i t i o n s .  Also, during t h e  s e t t l i n g  chamber i n l e t  v e l o c i t y  

t r a v e r s e  the test team found t h a t  t h e  p i t o t  tube soon became plugged 

w i t h  a g r e e n  s t i c k y  subs t ance ,  judged p o s s i b l y  t o  be hydrochlor ic  a c i d  

and aluminum oxide or o the r  ox ides  and c h l o r i d e s  of aluminum and mag- 

nesium. Even i f  i s o k i n e t i c  sampling could be achieved a t  t h i s  l o c a t i o n ,  

t h e  c o n s i s t e n c y  of t h i s  subs t ance  would l i k e l y  prevent  completion of a 

test run .  The s e t t l i n g  chamber appears  t o  c o l l e c t  most of t h i s  material, 

and p l a n t  o p e r a t o r s  s a i d  t h e  s e t t l i n g  chamber r e q u i r e d  f r e q u e n t  emptying. 

Simultaneous t e s t i n g  was conducted f o r  p a r t i c u l a t e ,  c h l o r i n e  and 

c h l o r i d e s  a t  t h e  scrubber  i n l e t  and scrubber  o u t l e t  l o c a t i o n s .  S i n g l e  
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t es t  runs were conducted t h e  evenings of May 1 9 ,  20, and 21, 1981. 

P rocess  o p e r a t i o n s  were monitored by a r e p r e s e n t a t i v e  of TRW who a l s o  

coord ina ted  a c t u a l  p e r i o d s  of t e s t i n g  t o  i n s u r e  samples were c o l l e c t e d  

under normal p rocess  ope ra t ing  c o n d i t i o n s .  

Table  2-la (Eng l i sh  Units)  and 2-lb (Metric Un i t s )  summarize t h e  

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

the  i n l e t  (uncon t ro l l ed )  and o u t l e t  ( c o n t r o l l e d )  s i d e s  of t he  c h l o r i n a t i o n  

scrubber .  The format of Table 2-la and 2-lb a l lows a qu ick  e v a l u a t i o n  

of in le t  and o u t l e t  l o a d i n g s  du r ing  each tes t  run as well as c o n t r o l  

e f f i c i e n c i e s  for the d i f f e r e n t  p o l l u t a n t s  sampled. 

2.1.1 To ta l  P a r t i c u l a t e  Loading R e s u l t s  

T o t a l  p a r t i c u l a t e  i n c l u d e s  only t h e  f i l t e r  c a t c h  and p a r t i c u l a t e  

washed from the probe and f i l t e r  h o l d e r  f r o n t - h a l f .  

l oad ings  from t h e  t es t  series ranged from 0.179 t o  0.364 g r a i n s  per  

dry s t anda rd  cub ic  f o o t  (DSCF) w i t h  a n  average of 0.283 g r a i n s  per  

DSCF. Mass ra tes  i n t o  the scrubber  ranged from 2.12 t o  4.80 pounds per 

hour w i t h  a n  average of 3.57 pounds per  hour.  

o u t l e t  va lues  were 0.009 t o  0.029 g r a i n s  per  DSCF wi th  a n  average of 

0.016 g r a i n s  per DSCF, mass ra tes  ranged from 0.109 t o  0.337 pounds 

per hour w i t h  a n  average of 0.193 pounds per  hour. 

e f f i c i e n c i e s  ranged from 93 t o  97.1 p e r c e n t  w i t h  a n  average va lue  of 

94.6 pe rcen t .  P a r t i c u l a t e  l oad ing  r e s u l t s  appear t o  be a c c u r a t e  and 

should be a c c e p t a b l e  f o r  r e f e r e n c e  i n  Standards of Performance f o r  New 

S t a t i o n a r y  Source (SPNSS) development. 

I n l e t  p a r t i c u l a t e  

Corresponding sc rubbe r  

P a r t i c u l a t e  con t ro l  
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2.1.2 Chlorine Loading R e s u l t s  

I n l e t  c h l o r i n e  measurements ranged from a low of 968 ppmV (1.246 

grains/DSCF) t o  a h igh  of 6283 ppmV (8.082 grains/DSCF) wi th  a n  average 

c o n c e n t r a t i o n  of 2949 ppmV (3.786 grains/DSCF). The corresponding 

o u t l e t  va lues  were a range of 18 t o  144 ppmV (0.024 t o  0.186 grains/DSCF) 

w i t h  a n  average of 63 ppmV (0.081 grains/DSCF). Chlorine g a s  removal 

e f f i c i e n c i e s  f o r  t h e  scrubber  system ranged from a low of 98.0% t o  a 

high of 98.4% wi th  an average v a l u e  of 98.1%. 

During Run No. 2 a process  u p s e t  r e s u l t i n g  i n  h igh  c h l o r i n e  

c o n c e n t r a t i o n s  caused sampling s o l u t i o n s  a t  the  i n l e t  t es t  l o c a t i o n  t o  

became s a t u r a t e d  w i t h  c h l o r i n e .  Also ,  dur ing  t r a n s f e r  of t hese  samples 

from t h e  test  s i t e  t o  t h e  ES Laboratory,  p r e s s u r e  b u i l t  up i n  t h e  

i n l e t  sample b o t t l e ,  appa ren t ly  due t o  c h l o r i n e  g a s  r e l e a s e d  from 

s o l u t i o n .  These c o n d i t i o n s  i n d i c a t e  t h a t  a c t u a l  c h l o r i n e  l e v e l s  a t  

t h e  i n l e t  l o c a t i o n  were h ighe r  t h a n  measured. 

Chlor ine load ings  exceeded t o t a l  c h l o r i d e  va lues  f o r  t e s t  Runs 1,  

uncon t ro l l ed ,  2, c o n t r o l l e d ,  and 3 ,  c o n t r o l l e d ,  b u t  it' i s  suspected 

t h i s  i ncons i s t ency  r e s u l t e d  from c h l o r i n e  l o s s  during sample handling 

and s t o r a g e  or from i n t e r f e r e n c e s  in c h l o r i d e  a n a l y s i s ,  and n o t  from 

problems wi th  c h l o r i n e  measurement or  a n a l y s i s .  Chlor ine measurement 

r e s u l t s ,  a t  least  a t  t h e  o u t l e t  l o c a t i o n ,  should,  t h e r e f o r e ,  be a c c e p t a b l e  

f o r  SPNSS r e f e r e n c e  purposes.  I n l e t  l o c a t i o n  c h l o r i n e  c o n c e n t r a t i o n s ,  

except  f o r  run number 2 which i s  lower than a c t u a l ,  should a l s o  be 

accep tab le .  On Run No. 3 inlet ,  on t h e  second se t  of impingers t h a t  

served t h e  l a t t e r  h a l f  of t h e  run, t h e  a n a l y s t  f a i l e d  t o  achieve accep tab le  

c h l o r i n e  t i t r a t i o n s .  To make the  d a t a  from t h i s  t h i r d  run u s a b l e ,  i t  was 
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assumed t h e  c h l o r i n e  mass dur ing  t h e  second h a l f  of t h e  run equaled 

t h a t  of t h e  f i r s t .  S e c t i o n  5 f u r t h e r  d i s c u s s e s  measurements and 

a n a l y s i s .  

2.1.3 Ch lo r ide  Loading R e s u l t s  

P a r t i c u l a t e  c h l o r i d e s  were c o l l e c t e d  i n  the  f r o n t  ha l f  of t he  sample 

t r a i n ,  and gaseous c h l o r i d e s  ( i n c l u d i n g  c h l o r i n e )  were c o l l e c t e d  i n  the  

back h a l f .  P a r t i c u l a t e  c h l o r i d e  l o a d i n g s  a t  the scrubber  i n l e t  ranged 

from 0.086 t o  0.107 grains/DSCF (1.018 t o  1.415 pounds/ hour) and averaged 

0.097 grains/DSCF (1.202 pounds/hour). 

a t  t h e  scrubber  o u t l e t  ranged from 0.002 t o  0.014 grains/DSCF (0.020 t o  

0.173 pounds/hour) w i t h  an average of 0.007 grains/DSCF (0.081 pounds/hour). 

P a r t i c u l a t e  c h l o r i d e  removal e f f i c i e n c y  ranged from 83.1% t o  98.4% w i t h  

a n  average c o n t r o l  e f f i c i e n c y  of 93.3%. 

P a r t i c u l a t e  c h l o r i d e  concen t r a t ions  

Gaseous c h l o r i d e s ,  i nc lud ing  c h l o r i n e ,  ranged from 0.239 t o  11.628 

grains/DSCF w i t h  an average of 6.336 grains/DSCF a t  the  i n l e t  s i t e .  

The 0.239 v a l u e ,  however, may be i n c o r r e c t  as subsequent c h l o r i d e  

a n a l y s i s  u s ing  t h e  s p e c i f i c  i on  electrical  method r a t h e r  than t h e  

t h e  mercuric n i t r a t e  method i n d i c a t e d  the number should be 3.14. Com- 

p a r i t i v e  a n a l y s i s  of t h e  o t h e r  samples showed gene ra l  agreement 

between t h e  two methods. The range a t  the o u t l e t  s i t e  was 0.017 t o  

0.043 grainslDSCF wi th  an average of 0.032 grains/DSCF. 

p r e v i o u s l y ,  there i s  an obvious i n c o n s i s t e n c y  i n  t h e  d a t a  because some 

of t he  c h l o r i n e  l o a d i n g s  exceeding t h e  gaseous  c h l o r i d e  load ings  

f o r  t h e  same sample. This  may be due t o  c h l o r i n e  loss from t h e  sample 

between the  c h l o r i n e  and c h l o r i d e  a n a l y s i s .  

As mentioned 
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Tota l  c h l o r i d e  load ings  a t  t h e  scrubber  i n l e t  ranged from 0.325 t o  

11.729 grains/DSCF wi th  an average load ing  of 6.433 grains/DSCF. The 

corresponding va lues  a t  t h e  o u t l e t  s i t e  are a range of 0.019 t o  0.048 

with an average value of 0.039 grains/DSCF. 

t i o n s  measured lower in some i n s t a n c e s  than  t h e o r e t i c a l l y  p o s s i b l e ,  

these va lues  do n o t  appear s u i t a b l e  f o r  SPNSS r e f e r e n c e .  

Because c h l o r i d e  concentra- 

2.1.4 Summary of P a r t i c u l a t e ,  Chlor ine and T o t a l  Chlor ide Tests 

Tables  2-2 and 2-3 summarize parameters  measured du r ing  t h e  

p a r t i c u l a t e ,  c h l o r i n e  and t o t a l  c h l o r i d e  tes ts  conducted on t h e  i n l e t  

and outlet of t h e  c h l o r i n a t i o n  scrubber  a t  t h e  V i s t a  Metals Corporat ion,  

Fontana, C a l i f o r n i a .  All t es t s  were accomplished w i t h i n  t h e  s p e c i f i e d  

i s o k i n e t i c  ra te  of 100 - + 10%. 

Gas flow rates measured a t  t h e  two si tes were f a i r l y  c o n s t a n t .  

The i n l e t  va lues  were c o n s i s t e n t l y  h ighe r  than the  o u t l e t  va lues .  The 

higher  i n l e t  va lues  a r e  p o s s i b l y  t h e  r e s u l t  of turbulence caused by 

bends and d i l u t i o n  near  t h e  i n l e t  p o r t .  The tes t  crew experienced 

some plugging of t h e  p i t o t  tube a t  t h e  i n l e t  s i t e  by p a r t i c u l a t e  m a t e r i a l  

and f r e q u e n t l y  used a compressor t o  clear t h e  l i n e s .  

Gas measurements were made a t  t h e  i n l e t  s i t e  on Nay 20 and 21.  As 

expected,  due t o  the h i g h  d i l u t i o n  f a c t o r ,  oxygen and C02 va lues  were 

similar t o  ambient a i r .  The oxygen va lues  exceeded 20.9% ( i . e .  21.3%) 

because t h e  c h l o r i n e  g a s  w a s  absorbed a s  oxygen by t h e  Orsat a n a l y z e r .  

During t h e  May 20th c h l o r i n a t i o n ,  t h e  p l a n t  o p e r a t o r s  expressed 

concern t h a t  magnesium was not being removed from t h e  molten metal as 

f a s t  as expected,  and t h e  g r e e n i s h  g a s  observed a t  t h e  air -bleed-in 
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TABLE 2-2 

SUMMARY OF PARTICULATE, CHLORINE, AND TOTAL CHLORIDE MEASUREMENTS 
O N  GASES ENTERING THE REVERBERATORY FURNACE CHLORINATION SCRUBBER 

AT VISTA METALS CORPORATION, FONTANA, CALIFORNIA 

Run Numbec 
Date 
Locat ion 

Volume Gas Sampled (DSCF)a 
Volumetric Flowrate (DSCFM)b 
% Moisture (Runs 1 6 3 assumed 

same as Run 2 )  
% c02 
% 02 
% co 
Stack Temperature (OF) 
% I s o k i n e t i c  
Scrubber S o l u t i o n  pH 

Run 111 
5 / 1 9 / 8 1  

I n l e t  

57.980 
1385 

3.5 
0.13 
20.9 

< 0.1 
63.3 

104 .O 
10.5 

Run # 2  
5 / 2 0 / 8 1  

I n l e t  

95.378 
1540 

3.6 
0.13 
20.9 

< 0.1 
65 .O 

102.5 
11 .o 

Run 113 
5 / 2 1 / 8 1  

I n l e t  

61.472 
1445 

3.51 
0.13 
20.9 

< 0.1 
67.8 

105.6 
11.3 

Average 
I n l e t  

71.61 
1457 

3.5 
0.13 
20.9 

< 0.1 
65.4 

104.1 
11.3 

TOTAL PARTICULATE EMISSIONS (Probe 6 
F i l t e r )  

To ta l  Sample Weight (mi l l i g rams)  672.6 2255.8 1218.9 1382.4 
GrainsIDSCF 0.179 0.364 0.305 0.283 
Pounds/Hour 2.12 4.806 3.782 3.569 

CHLORINE EMISSIONS 

Average ppmV > 968 > 6283 > 1595c > 2949 
T o t a l  Sample Weight (mi l l i g rams)  > 4,692 > 50,060 > 8,184C >20,979 
Grains/DSCF > 1.246 > 8.012 > 1.03c > 3.786 
Pounds/Hour >14.788 >106.651 >25.147c >48.862 

CHLORIDE EMISSIONS 

Front-Half (Probe 6 F i l t e r )  
T o t a l  Sample Weight (mi l l i g rams)  323 664 392 460 
Grains/DSCF 0.086 0.101 0.097 0.097 
PoundsIHour 1.018 1.415 1.216 1.202 

T o t a l  Sample Weight (mil l igrams)d 90 oe 71,978 28,491 33,790 
Grains  /DSCFd 0. 23ge 11.622 7.148 6.336 
Pounds /Hour 2.837e 153.354 88.402 81.531 

Total  Sample Weight (mi l l i g rams)  1223 72,641 28,883 34,249 
GrainsIDSCF 0.325 11.729 7.246 6.433 
Pounds/Hour 3.855 154.769 89.618 82.747 

Back-Half (Impingers) 

To ta l  

a )  Dry Standard Cubic Feet @ 68'F, 
b )  Dry Standard Cubic Feet per minute, 
c )  Chlor ine a n a l y s i s  f o r  only t h e  f i r s t  one-half of t h i s  run  are v a l i d .  

d )  These v a l u e s  i n c l u d e  c h l o r i n e  as c h l o r i d e ,  and may b e  suspec t  because of p o s s i b l e  

e )  Reana lys i s  of t h i s  sample using a s p e c i f i c  i o n  e l e c t r i d e  i n d i c a t e s  t hese  numbers 

29.92 i nches  Hg. 

These 
va lues  are based on the assumption t h a t  second ha l f  emissions equa l  t h e  f i r s t .  

c h l o r i n e  loss t o  t h e  atmosphere o r  problems w i t h  c h l o r i d e  a n a l y s i s .  

may be low by a f a c t o r  of 1 3 .  
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TABLE 2-3 

SUMMARY OF PARTICULATE, CHLORINE, AND TOTAL CHLORIDE MEASUREMENTS 
EXITING THE REVERBERATORY FURNACE CHLORINATION SCRUBBER 

AT VISTA METALS CORPORATION, FONTANA, CALIFORNIA 

Run Number 
Date 
Locat ion 

Volume Gas Sampled (DSCF)a 
Volumetric Flowrate (DSCFM)b 
% Moisture 
% c02 
% 02 
% co 
Stack Temperature (OF) 
% I s o k i n e t i c  
Opacity (%) 
Pressu re  Drop ( inches  H20) 

TOTAL PARTICULATE EMISSIONS (Probe 6 
F i l t e r )  

Total Sample Weight (mil l igrams)  
GrainsfDSCF 
Pounds/Hour 

CHLORINE EMISSIONS 

Average ppmV 
T o t a l  Sample Weight (mil l igrams)  
Grains /DSCF 
Pounds/Hour 

CHLORIDE EMISSIONS 

Front-Half (Probe 6 F i l t e r )  
Total  Sample Weight (mil l igrams)  
Grains/DSCF 
Pounds /Hour 

Back-Half ( Impingers)c  
To ta l  Sample Weight (mil l igrams)c 
Grains/DSCFC 
Pounds /Hour 

T o t a l  
Total  Sample Weight (mil l igrams)  
Grains/DSCF 
Pounds/Hour 

Run 111 
5/19/81 
Outlet 

72.273 
1395 
1.6 

< 0.1 
20.9 

< 0.1 
65.3 
97.5 
12.4 
2.9 

51.7 
0.011 
0.132 

18 
111 

0 .O 24 
0.283 

68 
0.014 
0.173 

120 
0.026 
0.306 

188 
0.040 
0.479 

Run 112 
5/20/81 
Outlet 

117.5 18 
1341 
2.5 

< 0.1 
20.9 

< 0.1 
73.5 
98.2 
8.4 
2.8 

223.5 
0.029 
0.337 

144 
1417 
0.186 
2.14 

38 
0.005 
0.057 

3 27 
0.043 
0.493 

365 
0.048 
0.552 

Run 113 
5/21/81 
Outlet 

63.260 
1362 
2.8 

< 0.1 
20.9 

< 0.1 
74.6 
91.2 
5.5 
2.9 

38.3 
0.009 
0.109 

26 
138 

0.034 
0.392 

7 
0.002 
0.020 

69 
0.017 
0.196 

76 
0.019 
0.217 

Average 
Outlet 

84.350 
1366 
2.3 

< 0.1 
20.9 

< 0.1 
71 .I 
95.6 
8.8 
2.9 

104.5 
0 .O 16 
0.193 

63 
555.3 
0.081 
0.938 

38 
0.007 
0.081 

17 2 
0.029 
0.332 

2 10 
0.039 
0.415 

a )  Dry Standard Cubic Feet @ 68'F, 29.92 i nches  Hg. 
b )  Dry Standard Cubic Feet p e r  minute. 
c) These va lues  inc lude  c h l o r i n e  as c h l o r i d e ,  and are  suspec t  because of apparent  

c h l o r i n e  loss t o  t h e  atmosphere o r  problems w i t h  c h l o r i d e  a n a l y s i s .  
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l o c a t i o n  i n d i c a t e d  t h a t  c h l o r i n e  was no t  r e a c t i n g  well w i th  the  magnesium. 

Mr. Jocha i  of Vista Metals i n d i c a t e d  t h a t  trace meeals i n  t h e  melt may 

be i n h i b i t i n g  t h e  r e a c t i o n .  As p r e v i o u s l y  mentioned, h i g h  i n l e t  and 

o u t l e t  c h l o r i n e / c h l o r i d e  c o n c e n t r a t i o n s  were measured du r ing  t h i s  

c h l o r i n a t i o n .  

2.1.5. P a r t i c l e  S i z e  Tests 

2.1.5.1 Reverberatory.  Furnace C h l o r i n a t i o n  Scrubber I n l e t  

P a r t i c l e  s i z e  t e s t  r e s u l t s  of t h e  scrubber  i n l e t  are summarized i n  

Table 2-4 and Figures  2.1., 2.2a, and 2 . 2 b .  Test Runs 1 and 2 were 

conducted on May 18, Run 3 on May 1 9 ,  Runs 4 and 5 on May 20, and Run 6 

on May 21 .  T e s t  Runs 1 and 2 were conducted during t h e  t h i r d  q u a r t e r  

of t h e  c h l o r i n a t i o n  per iod.  Run No. 3 was conducted a t  t h e  end of t h e  

c h l o r i n a t i o n  c y c l e ,  Run No. 4 w i t h i n  t h e  f i r s t  quarter of t h e  c y c l e ,  

and Runs 5 and 6 i n  approximately the middle of t h e  c y c l e s .  

I 

Grain load ings  du r ing  t h e  scrubber  i n l e t  p a r t i c l e  s i z i n g  runs  ranged 

from a low of 0.789 gr/DSCF f o r  Run No. SI-PS-4, t o  a h igh  of 5.928 gr/DSCF 

f o r  Run No. SI-PS-1, and averaged 2.227 gr/DSCF. 

conducted du r ing  a pe r iod  of p rocess  ma l func t ion  due t o  a broken c h l o r i n e  

i n j e c t i o n  probe. The c h l o r i n e  g a s  supply was shu t  o f f ,  and t h e  broken 

probe removed a t  2015 hour s ,  only 2 minutes  a f t e r  t h e  t h r e e  minute par- 

t i c le  s i z i n g  run was terminated.  

i n  a p rocess  u p s e t  c o n d i t i o n  which cou ld  p o s s i b l y  account  f o r  t h e  extreme 

skew i n  t h e  s i z e  d i s t r i b u t i o n  toward l a r g e  par t ic les ,  and t h e  h i g h e s t  

g r a i n  load ing  f o r  t h e  p a r t i c l e  s i z e  tests performed. I n  a l l  ca ses  t h e  

f r a c t i o n  of p a r t i c l e s  exceeding a Dp50 c u t  p o i n t  of 11 microns w a s  g r e a t e r  

than 73%. 

Run No. SI-PS-1 was 

The broken c h l o r i n e  probe r e s u l t e d  
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FIGURE 2 . .  

Particle Size Results 
Andersen 6-Stage Mark 111  Impactor 

Reverberatory Furnace Chlorination Scrubber Inlet 
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I f  r e s u l t s  from Test Run 1 can be cons ide red  o u t l i e r s  due t o  a 

p rocess  ma l func t ion ,  then i t  would appear  t h a t  t h e  middle,  no t  t he  end 

of t h e  c h l o r i n a t i o n  cyc le  e x h i b i t s  a l a r g e r  percentage of t he  emissions 

from t h e  damaging o p e r a t i o n .  

v a r i a b l e  however, and because p a r t i c l e  s i z e  t es t  r u n s  were r e l a t i v e l y  

s h o r t  t h e r e  was l i t t l e  oppor tun i ty  t o  dampen o u t  t h e  v a r i a t i o n s .  

C h l o r i n a t i o n  c y c l e  emissions were h igh ly  

2.1.6 V i s i b l e  Emissions Observat ions 

Table  2-5 summarizes v i s i b l e  emis s ion  o b s e r v a t i o n s  made of t h e  

r e v e r b e r a t o r y  f u r n a c e  c h l o r i n a t i o n  sc rubbe r  exhaus t .  Figures 2.3a, 2.3b, 

and 2 . 3 ~  g r a p h i c a l l y  i l l u s t r a t e  t h e s e  obse rva t ions .  Observat ions are 

presented i n  s i x  minute averages f o r  each tes t  run.  Observations made 

on May 19, 1981 had t h e  h i g h e s t  ( 2 4 . 0 X )  and lowest  (0%) s i x  minute 

average o p a c i t i e s  du r ing  t h e  test program. Of t he  t h r e e  sampling 

days ,  the v i s i b l e  emissions observer  expressed the most confidence i n  

r ead ings  on t h e  l a s t  day,  May 21. Observat ions on a l l  three days were 

d i f f i c u l t  due t o  i n t e r m i t t e n t  steam emissions and s c a t t e r i n g  of t h e  

plume by wind, bu t  on t h e  las t  day the lower wind speed allowed f o r  

more conf iden t  r ead ings .  O n  t h e  f i r s t  day, May 1 9 ,  a 45 second per iod 

of h i g h  recorded r ead ings  was d i sca rded  because t h e  observer  r ead  t h e  

steam plume opac i ty .  

appeared t o  c o n t a i n  steam. 

This was t h e  f i r s t  o b s e r v a t i o n  where t h e  plume 

V i s i b l e  emissions obse rva t ions  were made on t h e  r e v e r b e r a t o r y  

fu rnace  charging w e l l  a f t e r b u r n e r  exhaus t  on May 28, 1981. 

d a t a  was c o l l e c t e d  during t h i s  pe r iod .  S ix  minute average obse rva t ions  

No process  

- 

I 
I 
1 
I 
I 
i 
I 
I' 
I 
w 
1 
I1 
I 
1 
I 
I 
I 
'1 
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TABLE 2-5 

VISIBLE EMISSIONS OBSERVATIONS AT THE 
REVERBERATORY FURNACE CHLORINATION SCRUBBER OUTLET 

AT VISTA METALS CORPORATION, FONTANA, CALIFORNIA 

Run S ix-Minu t e 
Date Number Time Period - 
5/19/81 1 1741:OO 1746:45 

I 1747:OO 1752:45 
I 1753:OO 1756:lO 
I 1800:OO 1805:45 
I 1806:OO 1811:45 
I 1812:OO 1813:45 
I 1815:OO 1820:45 
I 1821:OO 1826:45 
I 1827:OO 1832:45 

1833:OO 1838:45 
1839:OO 1844:45 

I 1845:OO 1850:45 
I 1851:OO 1856:45 
I 1857:OO 1902:45 
I 1903:OO 1908:45 
I 1909:OO 1914:45 
I 1915:OO 1920:45 
I 1921:OO 1926:45 
I 1927:OO 1932:45 
I 1933:OO 1938:45 
I 1939:OO 1944:45 
I 1945:OO 1950:45 
I 1951:OO 1952:45 

I 
I 

Average Opacity Observer 
(Percent )  Locat ion 

1 .o 150 f t .  west of s t a c k  
11.2" 
11.9 
24 .O 60 f t .  no r th  of s t a c k  
21 .o on p l a n t  f l o o r  

0 
12.1 
18.5 150 f t .  west of s t a c k  
16.5 (1817 - 150 f t .  NW of 
22.5 s t ack  on roof line) 
19.6 
17.7 Comments: Gusty winds 
12.5 and steam in t h e  plume 
1.3 made observa t ions  

2.9 
13.1 
15.4 
12.9 
9.4 
10.8 
15.2 
15.6 

0 d i f f i c u l t  . 

Average 12.4 

5/20/81 2 1732:OO 
I 1738:OO 
I 1744:OO 
I 1750:OO 
I 1756:OO 

I 1808: 00 
I 1814:OO 
I 1820:OO 
I 1826:OO 
I 1832:OO 
I 1838:OO 
I 1844:OO 

I 1802:OO 

li437 :45 
1743:45 
1749:45 
1755:45 
1801 : 45 
1807:45 
1813:45 
1819:45 
1825:45 
1831:45 
1837:45 
1843:45 
1849:45 

7.5 100 f t .  NW of d i scha rge  
12.9 
12.1 Comments: Wind changes 
11.5 and steam in the  plume 
15 .O i n t e r f e r e d  wi th  a c c u r a t e  
11.9 obse rva t ions .  
13.1 
11.5 
9 .a 
11.7 
11.3 

, 9.6 
9 .o 

*Due t o  high b i a s ,  da t a  f o r  1750:15-1750:45 were d iscarded .  
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TABLE 2-5 continued 

VISIBLE EMISSIONS OBSERVATIONS AT THE 
REVERBERATORY FURNACE CHLORINATION SCRUBBER OUTLET 

AT VISTA METALS CORPORATION, FONTANA, CALIFORNIA 

Run 
Date Number - 

5 / 2 0 / 8 1  2 
(cont'd.)  I 

I 
I 
I 
I 

I 

Six-Minute 
T i m e  Period 

1850:OO 1855:45  
1856:OO 1901:45  
1902:OO 1907:45  
1908:OO 1913:45  
1914:OO 1919:45  
1920:OO 1925 :45  
1926:OO 1931:45  
1932:OO 1937:45  
1938:OO 1943 :45  
1944:OO 1949:45  
1950:OO 1951 :45  

Average Opacity Observer 
(Percent) Location 

8.5 
8.3 
5.6 
2.3 
4 .O 
9 .o 
5 .o 
5.8 
4.8 
1 .o 
0.2 

Average 8.4 

5 / 2 1 / 8 1  3 1855:OO 

I 1907:OO 
I 1913:OO 
I 1919:OO 
I 1925 :00 
I 1931:OO 
I 1937:OO 
I 1943:OO 
I 1949:OO 
I 1955:OO 

I 2007 : 00 
I 2013 :00 
I 2019 :00 

I 2031:OO 
I 2037 :00 
I 2043:OO 

I 1901 :oo  

I 2001 :oo 

I 202s:oo 

1900:45  
1906 :45  
1912:45  
1918:45  
1924:45  
1930 :45  
1936 :45  
1942:45  
1948:45  
1954 :45  
2000 : 45 
2006:45 
2012 :45 
2018:45 
2024:45 
2030:45 
2036:45 
204 2 : 45 
2048:45 

2.3 NW of discharge 

6.7 Comments: Because of 
10.2 improved conditions, 
15 .O the observer had more 
13.1 confidence i n  these 

3.8 readings than those 
3.1 on May 1 9  and 20. 
9.6 
8.5 
3.3 
0.6 
3.3 
5.6 
1.5 
5.4 
4.8 
4.6 
3.1 

0 

Average 5.5 

2 - 1 8  

1 
I 
I 
1 
I 
I 
I 
I 
I, 
h 
1 
I 
I 
t 
1 
I 
I 
I 
I 



I 
I 
1 
I 

I 
I 
I 
I 
I 
1 
1 
1 
I 
I 
I 
4 
I 
I 

a 

FIGURE 2 . :  

I I I I I 

I 

“L_ 

r 
i 

I 
I 

I 

I I I I I 

0 LD 0 LD ln 
N .  N - - 

(lN331J3d) AiI3WdO 39W113AW 

c 

2 - 1 9  ENGINEERING-SCIENCE 



I I I I I 

2 - 2 0  ENGINEERING-SCIENCE 

J 

1 

I 

L, 
I 

i- 
I I I 

0 In 
N c c 

I I 

0 In 
Ln 
N 

0 
0 

N 
7 

0 m 
0 
N 

0 
0 
0 
N 

3 m 
33 - 

3 
3 n - 

3 
9 
0 - 

3 
3 
0 - 

3 
7 . - 

+ 
W 
A 
t- 
3 
0 
a 
W 
m 
3 
p: 
U 
m 
z 
0 

+ 
4 
Z ?  -a 
0.- 
2 

m 

- 
a m  

Z G  

2 z  
N 

W 

z 5  a 
a ,  
LL 
U 

2 - c l  a z  
Op: 
+ O  

W A  

W 
> -  
W 4  

4 
W +  
T Z  
+ O  

LL 
t- 
4 "  z 
m 0  z- 
O +  
-U t-a a o 
>n e a  
w o  
m u  
m 
O W  
2 

z+ 
o w  - x  m 
m a  - +  
x m  
w -  

> 
W 
A W  m r  -+ 
m -+ 
> 4  

a u  a- 
m-s au 

a z  

m a  

I 
I 



1 
I 
4 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
1 

i 
r 

r 

0 
0 

I N  
10 

0 
0 
0 
N 

0 m 
0, - 

0 
0 m - 

0 
0 
W 
7 

0 
0 
W - 

0 m 
h - 

(lN3383d) AlI3Vd0 39W83AV 

2-21 ENGINEERING-SCIENCE 



ranged from 0 t o  2.4 pe rcen t  o p a c i t y .  Table 2-6 l i s t s  t h e s e  six-minute 

averages.  Figure 2.4 i s  a g raph ica l  r e p r e s e n t a t i o n .  V i s i b l e  emissions 

a t  Vista Metals, w i t h  some r e s e r v a t i o n s  because of t he  steam plume from t h e  

c h l o r i n a t i o n  s c r u b b e r ,  should be a c c e p t a b l e  f o r  SPNSS r e f e r e n c e  purposes .  

2.1.7 F u g i t i v e  Emissions Obse rva t ions  

F u g i t i v e  emission o b s e r v a t i o n s  were made a t  t h e  r e v e r b e r a t o r y  

f u r n a c e  charging w e l l  on May 28 according t o  EPA r e f e r e n c e  Nethod 22. 

Emission f r e q u e n c i e s  ranged from 12.6 t o  86.6 pe rcen t  du r ing  t h e  t h r e e  

hours and 10 minutes of o b s e r v a t i o n .  Table  2-7 shows t h e s e  obse rva t ions .  

F u g i t i v e  emissions obse rva t ions  were made a t  t h e  b o r i n g s  d rye r  

c h a r g i n g ,  central  and d i scha rge  areas on May 22, 1981. The r e s u l t s  of 

t h e  o b s e r v a t i o n s  are summarized i n  Tab les  2-8 through 2-10. Emission 

f r e q u e n c i e s  were 63% and 75% of t h e  o b s e r v a t i o n  p e r i o d s  a t  t h e  charging 

area, 96% and 100% a t  the c e n t r a l  area and 100% a t  t h e  d i scha rge  area. 

2.1.8 Scrubber Liquor Analysis  

Scrubber l i q u o r  samples were c o l l e c t e d  du r ing  conductance of 

p a r t i c u l a t e ,  c h l o r i n e ,  c h l o r i d e  tests on the  scrubber  i n l e t  and o u t l e t  

on May 19, 20, and 21. The temperature  of t h e  l i q u o r  was measured 

immediately upon sample c o l l e c t i o n .  

approximately one hour a f t e r  c o l l e c t i o n  of t h e  samples. This  allowed 

t h e  temperatures  of t h e  samples t o  s t a b i l i z e .  

The pH of the l i q u o r  was measured 

The temperature  of the l i q u o r  ranged from a low average of 66'F 

on May 19 t o  a h igh  average of 77'F on May 2 1 .  

10.4 on May 19 and the  high average pH was 11.3 on May 21. 

a r e  summarized i n  Table 2-11. 

The low average pH was 

These d a t a  
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TABLE 2-6 

VISIBLE EMISSIONS OBSERVATIONS AT THE 

VISTA METALS CORPORATION, FONTANA, CALIFORNIA 
REVERBERATORY FURNACE CHARGING WELL OUTLET AT 

Run Six-Minute Average Opacity - Date Number Time Period (Percent) 

1015:OO 1020:45 
1OZl:OO 1026:45 
1027:OO 1032:45 
1033:OO 1038:45 
1039:OO 1044:45 
1045:OO 1050:45 
1051:OO 1056:45 
1057:OO 1102:45 
1103:OO 1108:45 
1109:OO '1114:45 
1227:OO 1232:45 
1233:OO 1238:45 
1239:OO 1244:45 
1245:OO 1250:45 
1251:OO 1256:45 
1257:OO 1302:45 
1303:OO 1308:45 
1309:OO 1314:45 
1315:OO 1320:45 
1321:OO 1326:45 
1335:OO 1340:45 
1341:OO 1346:45 
1347:OO 1352:45 
1353:OO 1358:45 
1359:OO 1404:45 
1405:OO 1410:45 
1411:OO 1416:45 
1417:OO 1420:45 
1421:OO 1426:45 
1427:OO 1432:45 

Average 

1.5 
1.9 
1.5 
0 .o 
2.1 
0 . 2  
0.8 
1 .o 
0 .o 
1 .o 
0.0 
0 .o 
0 .o 
2.5 
0.8 
1 .o 
0.8 
1.5 
0.2 
0.2 
0 .o 
0 .o 
0.2 
0.0 
0.6 
0 .o 
0.6 
0.4 
0 . 2  
2.1 

0.7 

Observer 
Location 

East-southeast (150 f t) 
from stack 

Comments: This was 
a brown plume when 
v i s i b l e ,  and against 
a blue sky. 
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TABLE 2-7 

FUGITIVE EMISSIONS OBSERVATIONS AT THE 
REVERBERATORY FURNACE CHARGING WELL AT 
VISTA METALS CORPORATION, MAY 28,  1981 

Clock 
Time Accumulated Emisslod 

(20 min. Durat ion Emission T i m e  Frequency 
I n t e r v a l s )  (min: s e c )  (min: sec) ( X )  

1010-1030 00:32 
01:57 
0O:lO 
00:16 
01 : 53 
00:03 
00:52 
03:51 
01:12 
00: 39 
00 : 15 
00: 34 
01:45 
01 : 30 

104 5 -1 105 

1110-1130 

1225-1255 

1255-1315 

00:23 
04:29 
00:31 

00 : 01 
00:42 
01 : 39 
01:21 
00:31 
00:07 
01 : 22 

00:16 
17:15 

00:09 
00:06 
00:47 

I 01:Ol 
00:26 
00:15 
01:oo 
01:17 
00:55 
00:08 
01:31 

I 

1 
i 

00:32 
02:29 
02:39 
02:55 
04:48 
04 : 51 
05:43 
09: 34 
10:46 
1 1 9 5  
11:40 
12:14 
13:59 
15 : 29 

00:23 
04:52 
05:23 

00:01 
00:43 
02:08 
03:29 
04:00 
04:07 
05:29 

00:16 
17:31 

00:09 
00:15 
01:02 
02:03 
02:29 
02:44 
02:44 
05 : 01 
05:56 
06:04 
07:35 

76.5 

26.2 

86.6 

i 
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TABLE 2-7 cont inued  

FUGITIVE EMISSIONS OBSERVATIONS AT THE 
REVERBERATORY FURNACE CHARGING WELL AT 
VISTA METALS CORPORATION, MAY 28, 1981 

Clock 
T ime  Accumulated Emission 

(20 min. Durat ion Emission Time FK equency 
i n t e r v a l s  ) (min : s e c )  (min: s e c )  (s.) 
1255-1315 (cont'd.) 00:02 07:37 

00:07 07 : 44 
00:04 07:48 
00:03 07:51 
00: 29 08:20 
00:12 08:32 

1315-1335 

1335-1355 

1355-1415 

01:Ol 
04:12 
00 : 39 

00:02 
00:12 
01:15 
00:07 
00:07 
00:02 
00:04 
00:12 
00:50 

00:50 
0O:Ol 
00:07 
00:03 
00:03 
02:37 
01:Ol 
00:16 
00:06 
00:26 

01:Ol 
05:13 
05:52 

00:02 
00: 14 
01 : 29 
01:36 
01:43 
01:45 
01 : 49 
02:Ol 
02:51 

00:50 
00:51 
00:58 
01:Ol 
01:04 
02:41 
03:42 
03:58 
04 : 04 
04 : 30 

41.6 

27.6 

12.6 

21.5 

1415-1435 00:44 00 : 44 
00:54 01:38 
00:37 02:15 
00:06 02:21 

00:08 02:41 
00:07 02:48 
00:09 02:57 

\ 

1 
00:12 02:33 \ 

\ 
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TABLE 2-7 c o n t i n u e d  

FUGITIVE EMISSIONS OBSERVATIONS AT THE 
REVERBERATORY FURNACE CHARGING WELL AT 
VISTA METALS CORPORATION, MAY 28,  1981 

~~~ ~~~ ~ ~~~ 

C l O ~ C F  
T i m e  A c c u m u l a  f ed  Emission 

(20 min. D u r a t i o n  Emission T i m e  F r e q u e n c y  
intervals )  (min: sec) ( min: s ec)  (%I  

1415-1435 ( C o n t ' d . )  00 :33  03 : 30 
00:47 04:17 
00 :06  0 4 : 2 3  
00:17 04 :40  
00:26 05 : 06 
00 :  26 05 :32  
00:07 0 5 : 3 9  
01 : 25 0 7 : 0 4  
0 o : n  07 : 25 
0 0 : 4 2  08 :07  
00:07 08 :14  
00:12 0 8 :  26 
00:32 08 :58  42.9 
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TABLE 2-8 

FUGITIVE EMISSIONS OBSERVATIONS I N  THE 

VISTA METALS CORPORATION, MAY 22, 1981 
BORINGS DRYER CHARGING AREA AT 

Clock 
T i m e  Accumulated Emission 

(20 min. Durat ion Emission Time Frequency 
i n t e r v a l s )  (min: s e c )  (min: sec) (%) 

1049-1110 13:15 13:15 63.1 

1340-1400 13:50 13:50 
01:lO 15  : 00 75 .o 

TABLE 2-9 

FUGITIVE EMISSIONS OBSERVATIONS I N  THE 
BORINGS DRYER CENTRAL AREA AT 

VISTA METALS CORPORATION, MAY 22, 1981 

Clock 
T i m e  Accumulated Emission 

(20 m i n .  Dura t ion  Emission Time Frequency 
i n t e r v a l s )  (min:sec) (min:sec) ( X )  

1049-1110 21 : 00 21:oo 100 

1340-1400 19:15 19:15 96.3 

TABLE 2-10 

FUGITIVE EMISSIONS OBSERVATIONS I N  THE 
BORINGS DRYER UNLOADING AREA 

VISTA METALS CORPORATION, MAY 22, 1981 

Clock 
T i m e  Accumulated Emission 

(20 min. Durat ion Emission Time Frequency 
i n t e r v a l s  ) ( min : sec) (min: sec) ( X )  

1049-1110 21:oo 
1340-1400 20 : 00 

21 : 00 
2o:oo 

100 
100 
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2.1.9 P res su re  Drop Determinat ions a c r o s s  Reverberatory Furnace 
Ch lo r ina t ion  Scrubber 

P r e s s u r e  drop a c r o s s  t h e  scrubber  system was monitored during t h e  

t h r e e  test  runs on t h e  i n l e t  and o u t l e t  of t h a t  u n i t .  The p r e s s u r e  

drop measurements are summarized i n  Table 2-11. Average p r e s s u r e  

drops f o r  each of t he  t h r e e  evenings were 2.9, 2.8,  and 2.9 inches of 

water f o r  May 19, 20, and 21 r e s p e c t i v e l y .  

2.1.10 

Stack g a s  molecular weight  de t e rmina t ions  were made based on Orsat 

Stack Gas Molecular Weight Determinations 

a n a l y s e s  and moisture  de t e rmina t ions  summarized i n  s e c t i o n s  2.1 and 2 .4 .  

A s  mentioned p rev ious ly ,  t h e  c h l o r i n e  g a s  a t  t he  scrubber  i n l e t  was 

absorbed i n  t h e  oxygen b u r r e t t  of t h e  Orsat ana lyze r .  The c h l o r i n e  

a b s o r p t i o n  r e s u l t e d  i n  apparent  oxygen concen t r a t ions  as high a s  21.3%. 

Molecular weight de t e rmina t ions  were made us ing  20.9 a s  t h e  assumed 

oxygen c o n c e n t r a t i o n  a t  t h e  scrubber  i n l e t  and o u t l e t  s i t es .  Molecular 

weight de t e rmina t ions  are presented i n  Tables  2.2 and 2.3 and included 

i n  computer summaries in Appendix A f o r  scrubber  i n l e t  and o u t l e t  

sites. 

Molecular weight  de t e rmina t ions  were made a t  t h e  bo r ings  d r y e r  

o u t l e t  w i t h  t h e  a f t e r b u r n e r  not  ope ra t ing .  The molecular weight (wet) 

w a s  determined t o  be 28.38. The uncon t ro l l ed  dry g a s  molecular weight 

was 29.41. No moisture  de t e rmina t ion  was made with t h e  b o r i n g s  d rye r  

a f t e r b u r n e r  o p e r a t i n g ,  t h e r e f o r e  no w e t  molecular weight  was c a l c u l a t e d .  

The dry g a s  molecular weight was 30.08 w i t h  t h e  a f t e r b u r n e r  ope ra t ing .  
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TABLE 2-11 

PRESSURE DROP ACROSS CHLORINATION SCRUBBER 
AND TEMPERATURE AND pH OF SCRUBBER LIQUOR 

VISTA METALS CORPORATION, FONTANA, CALIFORNIA 

P a r t i c u l a t e  /chl or i n e l  T e s t  Scrubber Liquor Liquor 
Chlor ide  Run Number Date T i m e  Ap ( i n .  H7O) Temp .( F') PH 

M5/c1 - 1 5/19/81 1755 2 -0 
1855 
1907 

~.~ 

3.1 
2.9 68 10.5 

1927 2.9 
1937 70 10.5 
1947 3.2 
2007 66 10.0 
20 15 3.5 
2035 2.7 64 10.5 
2105 2.5 62 10.5 

Average 2.9 66 10.4 

M5/a - 2 5120181 1740 
1746 
1812 
1830 
1850 
1855 
19 10 
1935 
20 15 
2045 
2115 
2120 

58 11 

64 11 

67 11 

2.7 

3.1 

2.9 
2.9 
2.8 
2.8 76 11 
2.6 80 11 
2.8 86 11 
2.6 

Aver age 2.8 74 11 

M5/a - 3 5/21/81 1905 2 -7 
19 10 
1933 
1935 

~. 

2.8 
76 11.5 

78 11.5 
20 10 2.9 
20 26 83 11 .o 
2045 3.2 
2110 76 11.5 
2140 3.1 70 11 .o 

Average 2.9 77 11.3 
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2.2 Reverberatory Furnace Charging Well Emissions 

V i s i b l e  emissions obse rva t ions  (VEO's) were made on t h e  r e v e r b e r a t o r y  

f u t n a c e  charging well s t a c k  on May 28, 1981; however, no r eco rd  of pro- 

cegs o p e r a t i o n s  were made du r ing  t h a t  obse rva t ion  per iod.  The r e s u l t s  

are presented i n  Sec t ion  2.6. No o t h e r  tes ts  were conducted on s t a c k  

emissions from t h i s  source.  

2.3 Reverberatory Furnace Combustion Stack Emissions 

No t e s t i n g  was conducted on t h e  r e v e r b e r a t o r y  fu rnace  combustion 

s t a c k  during t h i s  t es t  program. 

2.4 Borings Dryer Emissions 

The bo r ings  d r y e r  exhaust  s t a c k  was found t o  have extremely low 

flow v e l o c i t i e s ,  most pronounced du r ing  uncon t ro l l ed  o p e r a t i o n ,  and 

only marginal ly  w i t h i n  t h e  usab le  range of a v a i l a b l e  in s t rumen ta t ion .  

With t h e  a f t e r b u r n e r  i n  ope ra t ion  t h e  flow v e l o c i t i e s  i nc reased  b u t  t h e  

s t a c k  g a s  temperature  was h igh ,  exceeding 2000°F. Due t o  these  

c o n d i t i o n s ,  no comprehensive t e s t i n g  w a s  conducted on e i t h e r  c o n t r o l l e d  

o r  uncon t ro l l ed  bo r ings  d r y e r  emissions.  Some prel iminary tes ts  were 

conducted and are d i scussed  below i n  Sec t ions  2.4.1 and 2.4.2; however, 

no data summaries are p resen ted  f o r  t h e s e  tes ts .  

2.4.1 Borings Dryer Uncontrol led 

A pre l imina ry  v e l o c i t y  t r a v e r s e  was conducted on t h e  bo r ings  d r y e r  

w i t h  t h e  a f t e r b u r n e r  no t  ope ra t ing  on May 22, 1981. The v e l o c i t y  head 

ranged from approximately 0.01 t o  0.002 inches of water, well below 

t h e  u s a b l e  range of t h e  micromanometer. An a t t empt  was made t o  c o l l e c t  

a p a r t i c u l a t e  sample by EPA Reference Method 5 bu t  t h e  f i l t e r  became 
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plugged a f t e r  1 minute of sampling. 

and t h e  moi s tu re ,  determined from t h e  impinger volume change and s i l i c a  

g e l ,  was 9.06%. The p a r t i c u l a t e  c o n c e n t r a t i o n  was c a l c u l a t e d  t o  be 

3.354 grains/DSCF (26  .I03 poundslhour) . 
c o n c e n t r a t i o n  was determined t o  be 0.589 grains/DSCF (4.580 poundslhour).  

The s t a c k  g a s  f low r a t e  was c a l c u l a t e d  t o  be 907 DSCFM. The average 

oxygen c o n t e n t  was 14 .E%, carbon d i o x i d e ,  5 .O%, and carbon monoxide, 

0.7%. It i s  s t r e s s e d  t h a t  t h e s e  d a t a  were no t  c o l l e c t e d  under accep tab le  

tes t  c o n d i t i o n s  and a r e  t h e r e f o r e  p re sen ted  h e r e  f o r  i n fo rma t ion  pur- 

poses on ly  i n  a n t i c i p a t i o n  t h a t  they may be u s e f u l  f o r  any f u t u r e  

t e s t i n g  of t h i s  or a s i m i l a r  u n i t .  

b o r i n g s  d rye r  t e s t i n g  can be found i n  Appendix C.2. 

The s t a c k  temperature  was 426"F, 

The condensible  hydrocarbon 

F i e l d  d a t a  s h e e t s  p re sen t ing  t h e  

Noncondensible hydrocarbon t e s t i n g  was a l s o  conducted on uncon t ro l l ed  

emissions from the b o r i n g s  d r y e r .  Noncondensible hydrocarbons ranged 

from 425 t o  660 ppmV as hexane. These d a t a  are p resen ted  i n  Sec t ion  2 . 1 3 .  

2.4.1.1 Par t ic le  S i z e  

A s i n g l e  p a r t i c l e  s i z e  d i s t r i b u t i o n  test  was conducted on t he  

b o r i n g s  d r y e r  u n c o n t r o l l e d  emissions on May 22, 1981. No a t t empt  was 

made t o  sample the s t ream i s o k i n e t i c a l l y  due t o  t h e  extremely low g a s  

flows i n  t h e  s t a c k  and t h e  r e s u l t i n g  low g a s  v e l o c i t i e s  i n  t h e  impactor.  

Extremely low flows through a cascade impactor r e s u l t  in unpred ic t ab le  

s i z i n g  c h a r a c t e r i s t i c s  by the  jets. Table  2-12 and Figures  2.5 and 

2-6 i l l u s t r a t e  t h e  r e s u l t s  of t h i s  test .  The g r a i n  loading determined 

du r ing  t h i s  r u n  was 3.356 grains/DSCF. 
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FIGURE 2 .  

Particle Size Results 
Andersen 6-Stage Mark 111 Impactor 

Borings Dryer Uncontrolled 
Vista Metals Corporation Fontana, CA 
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FIGURE 2 

Particle Size Results 
Andersen 6-Stage Mark 111 Impactor 

Borings Dryer Uncontrolled 
Vista Metals Corporation, Fontana, CA 
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2.4.1.2 Flame I o n i z a t i o n  De tec to r  R e s u l t s  - Uncontrol led Non- 
condensible  Hydrocarbon Emissions from t h e  Borings Dryer 

Table 2-13 summarizes noncondensible hydrocarbon measurements 

made on emissions of t h e  uncon t ro l l ed  b o r i n g s  d rye r .  Hydrocarbon 

c o n c e n t r a t i o n s  are r e p o r t e d  as hexane and ranged from a low of 400 t o  

685 ppmV dur ing  normal ope ra t ion  of t h e  d r y e r .  Emission r a t e s  were 

determined based on v e r y  rough estimates of t h e  s t a c k  g a s  flow r a t e .  

2.4.2 Borings Dryer Control led 

Con t ro l l ed  emissions from t h e  b o r i n g s  d r y e r  were t e s t e d  f o r  non- 

condensible  hydrocarbons and Orsat a n a l y s i s .  

c o n c e n t r a t i o n s  ranged from 2.4 t o  3.7 ppmV as  hexane. 

averaged 2.0%; carbon d iox ide  averaged 8.5% and carbon monoxide averaged 

0.5%. 

Table  2.14 and t h e  Orsat r e s u l t s  i n  Appendix C.2.2. 

2 . 5  Audit  Sample R e s u l t s  

Noncondensible hydrocarbon 

Oxygen con ten t  

Noncondensible hydrocarbons c o n c e n t r a t i o n s  are presented in 

The r e s u l t s  of ana lyses  of a u d i t  samples provided by EPA and 

analyzed by ES p r i o r  t o  a n a l y s i s  of Vista Metals Corporat ion test  

samples are summarized i n  Table 2-15. 

by EPA i n  September, 1980. 

ES i n  December 1980, s e v e r a l  of t h e  a u d i t  samples were analyzed f o r  

c h l o r i n e  us ing  Methods 409-D and 409-E (Standard Methods f o r  t h e  

Examination of Water and Wastewater, Fourteenth E d i t i o n ) .  The r e s u l t s  

of t hose  analyses averaged 26% below t h e  r e p o r t e d  EPA va lues .  Since 

c h l o r i n e  i s  u n s t a b l e ,  sample deg rada t ion  is be l i eved  t o  be the  cause 

f o r  t h e  discrepancy.  The December r e s u l t s  were used f o r  comparison 

The a u d i t  samples were analyzed 

During method development work performed by 
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TABLE 2-14 

FLAME IONIZATION DETECTOR (FID) DATA SUMMARY ON 
CONTROLLED GASES EXITING THE BORINGS DRYER ADERBURNER 

AT THE VISTA METALS CORPORATION, FONTANA, CALIFORNIA 

5-22-81 1 Stack Center 1124 1125 2.5 2.8 2.5 0.004 

1126 1127 2.4 2.4 2.4 0.004 
1127 1128 2.4 2.6 2.5 0.004 
1128 1129 2.6 2.9 2 .o 0.004 
1129 1130 2.9 3 .O 3 .O 0.005 
1130 1131 3 .o 3.1 3.1 0.005 
1131 1132 3.1 3.5 3.2 0.005 
1132 1133 3.5 3.8 3.7 0.006 
1133 1134 3.7 3.8 3.7 0.006 
1134 1135 3.8 3.7 3.7 0.006 
1135 1136 3.6 3.7 3.6 0.006 

Point 1125 1126 Chart spike-no data reduction attempted 

a .  As  hexane. 
b .  A hexane molecular weight of 86 was used to  ca lculate  hydrocarbon concentrations. 
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Audit 
Sample 
Number 

4075 

5 255 

3095 

1014 

1023 

2268 

2289 

3076 

3096 

4068 

4078 

5263 

5 280 

2235 

1230 

3015 

4016 

5 241 

a. C 1 2  

EPA R e s u l t s  
September 

1980 (mg/l)  

357.6 

458.6 

254.8 

50.96 

50.96 

152.9 

152.9 

254.8 

254.8 

356.7 

356.7 

458.6 

458.6 

3000 .O 
1000 .o 
5000 .O 
7000 .O 
9000.0 

TABLE 2-15 

VISTA METALS AUDIT SAMPLE RESULTS 

ES R e s u l t s  
December 

1980 (me 1) 

268.0 

354 .o 
183 .O 
38 .O 
38 .O 

108 .O 

ES R e s u l t s  
Component May % 
Analyzers Methodb 1981 mg/l Error' 

c12 A 

c12 A 

a 2  

c12 
(212 D 

c12 D 

c12 D 

c12 D 

c12 D 

c12 D 

a 2  D 

(212 D 

c12 D 

D 

Tot C 1  M 

Tot C 1  M 

Tot C 1  M 

Tot C1 M 

Tot C 1  M 

= combined ch lo r ine ;  Tot C 1  = Tota l  Chlor ides  

224 -16.4 

4 14 +16.9 

Sample S p i l l e d  

29 -23.7 

35 -7.9 

150d f38  .gd 

102 -33.3 

175 -31.3 

180 -29.4 

250 -29.9 

25 5 -28.5 

3 20 -30.2 

3 20 -30.2 

3149 .O +5 .O 
949.7 -5 .o 

4841 .O -3.2 

6797.9 -2.9 

8697.3 -3.4 

b.  A = a r s e n i t e ;  D = DPD; M = Mecuric N i t r a t e  

c .  4 Error  = ES R e s u l t s  - EPA R e s u l t s  x 100 
EPA R e s u l t s  

d .  The f i r s t  t i t r a t i o n  of t h i s  sample r equ i r ed  s l i g h t l y  more than the recommended 
amount t i t r a n t ,  b u t  y ie lded  93 mg/l and a -13.9% e r r o r .  
r e s u l t e d  from a second t i t r a t i o n  of a smaller a l i q u o t .  The f i r s t  t i t r a t i o n  
r e s u l t s ,  however, appear more reasonable .  

The f i g u r e  l i s t e d  

Note: ES r e s u l t s  of December 1980 used t o  determine percent  e r r o r  when those  
ana lyses  were a v a i l a b l e .  Sample degrada t ion  is  c i t e d  a s  t h e  poss ib l e  reason .  
reason  f o r  t h e  c o n s i s t e n t  nega t ive  e r r o r .  
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with the  V i s t a  a u d i t  r e s u l t s  determined i n  May 1981 when ana lyses  had 

been conducted. 

Arsen i t e  t i t r a t i o n  of two c h l o r i n e  a u d i t  samples r e s u l t e d  i n  

r e l a t i v e  e r r o r s  of +17 and -16 pe rcen t .  These e r r o r s  were determined 

by comparison w i t h  ES December a n a l y s e s .  Audit sample concen t r a t ions  

below t h e  accuracy of t h e  method may have caused t h e s e  e r r o r s ,  p a r t i -  

c u l a r l y  che p o s i t i v e  e r r o r .  I n  t h i s  p a r t i c u l a r  sample, t h e  d i f f e r e n c e  

i n  the amount of t i t r a n t  used between the  blank and t h e  sample was 

only 3%. Some c h l o r i n e  sample deg rada t ion  would be expected between 

December and May. 

Chlor ine r e s u l t s  of three samples analyzed by t h e  DPD method and 

compared t o  ES December r e s u l t s  i n d i c a t e d  r e l a t i v e  errors from -24 t o  

+39%. Another t i t r a t i o n  of t h e  one p o s i t i v e  e r r o r  sample showed 

a n e g a t i v e  e r r o r .  The nega t ive  e r r o r  appears  more l i k e l y .  Seven 

a d d i t i o n a l  DPD t i t r a t i o n s  for  c h l o r i n e  were compared t o  EPA September 

1980 r e s u l t s  and showed -28.5 t o  -33.3% error.  The error i n  c h l o r i n e  

a u d i t  ana lyses  i s  probably t h e  r e s u l t  of t h e  C10- i o n  reducing t o  

C1-, or p o s s i b l y  escaping ou t  of s o l u t i o n .  

2.6 Cleanup Evaluat ion R e s u l t s  

Cleanup e v a l u a t i o n  r e s u l t s  are presented i n  Table 2-16. The 

scrubber  i n l e t  and o u t l e t  t ra ins  were charged w i t h  r e a g e n t s  p r i o r  t o  

t h e  f i r s t  t es t  run  and t h e s e  b l anks  recovered according t o  normal sample 

recovery procedures.  
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TABLE 2-16 

CLEANUP EVALUATION RESULTS 
AT VISTA METALS CORPORATION, FONTANA, CALIFORNIA 

~ 

P a r t  i- 
Sample Desc r ip t ion  Chlorine Chloride c u l a t e  

(mn)  (mg) (mg) 

I n l e t  t ra in  - f ron t -ha l f  r inse 
p r i o r  t o  1st test run  

Inlet t r a i n  - back-half 
recovery p r i o r  t o  1st tes t  run  

Outlet t ra in  - f ront-half  r i n s e  
p r i o r  t o  1st tes t  run  

O u t l e t  t r a i n  - back-half 1s t  
impinger p r i o r  t o  f i r s t  test  run 

O u t l e t  t ra in  - 2nd and 3 r d  
impinger p r i o r  t o  1st tes t  run  

I n l e t  t r a i n  - f ron t -ha l f  r inse 
a f t e r  Run 1 

I n l e t  t r a in  - impinger r inse 
after Run 2 

F i l t e r  blank 

D i s t i l l e d  water blank 
r i n s e  s o l v e n t  and d i l u e n t  
f o r  a l l  scrubber  runs )  

Acetone blank r e s i d u e  
(DU-M5/4-1) 

Methylene c h l o r i d e  blank 
r e s i d u e  (DU-M5/4-1) 

N /A 0 .o 1.2 

0 .o 0 .o N/A 

N/A 0 .o 1 .? 

0 .o 0.0 N / A  

0 .o 0 .o N/A 

N/A 16.99 Not 
Analyzed 

0 .o Not analyzed Not 
Analyzed 

Not analyzed 0 .o Not 
Analyzed 

Not analyzed Not analyzed 4.911 

N/A N / A  1.511 

N/A N/A 0 .o 

N / A  - Not a p p l i c a b l e .  
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The i n l e t  t r a i n  f r o n t  half  r u n s  showed no c h l o r i d e ,  and showed a 

p a r t i c u l a t e  r e s i d u e  of 1 . 2  mg. The i n l e t  t r a i n  back ha l f  r i n s e  showed 

no c h l o r i n e  or c h l o r i d e .  

c h l o r i n e  a n a l y s i s  or back ha l f  p a r t i c u l a t e  r e s idue .  The o u t l e t  t r a i n  

f r o n t  h a l f  c leanup e v a l u a t i o n  showed no c h l o r i d e ,  and showed 1.7 mg 

p a r t i c u l a t e  r e s idue .  The o u t l e t  t r a i n  back ha l f  a n l a y s i s ,  bo th  the 

f i r s t  impinger and t h e  combined second and t h i r d  impinger,  showed no 

c h l o r i n e  or ch lo r ide .  The a n a l y s t  on t h e  c h l o r i n e  a n a l y s i s ,  because 

the  c h l o r i n e  va lues  were ze ro  on the  o u t l e t ,  d i d  not understand the  

n e c e s s i t y  of r eco rd ing  the  zero r e s u l t s  on l a b  da ta  s h e e t s ,  and there-  

f o r e  f a i l e d  t o  do so. An a d d i t i o n a l  water  r i n s e  of t h e  f r o n t  ha l f  of 

the i n l e t  t r a i n  was done a f t e r  sample recovery  of Run 1 t o  eva lua te  t h e  

e f f i c i e n c y  of c leanup procedures .  S i m i l a r l y ,  an  a d d i t i o n a l  r inse of 

t he  i n l e t  t r a i n  impingers was made fo l lowing  Run 2. The l a t t e r  eva lua t ion  

r e s u l t e d  i n  no r e s i d u a l  c h l o r i n e  i n  t h e  impingers ,  bu t  the f r o n t  ha l f  

r inse recovered 1 7  mi l l ig rams of ch lo r ide .  A f i l t e r  blank a n a l y s i s  

showed no c h l o r i d e .  

The procedure d i d  not r e q u i r e  f r o n t  h a l f  

Blank va lues  were taken of the d i s t i l l e d  water u s e d  f o r  c leanup 

and d i l u t i o n  and showed 4 . 9  mg/l of r e s i d u e .  

analyzed d i r e c t l y  f o r  c h l o r i n e  or c h l o r i d e  a s  t h i s  was e s s e n t i a l 1  

accomplished i n  the  cleanup eva lua t ion  sample recovery a n a l y s i s .  

D i s t i l l e d  water w a s  no t  

Blank r e s i d u e  va lues  a l s o  were taken  of acetone and methylene 

ch lo r ide .  

from the  methylene c h l o r i d e .  

The ace tone  showed 1.5 mg/l r e s i d u e ,  bu t  none was ev iden t  
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Blank c h l o r i n e  v a l u e s  of t h e  sodium a r s e n i t e  s o l u t i o n  used in t h e  

c h l o r i n a t i o n  scrubber i n l e t  t r a i n  were taken be fo re  each t i t r a t i o n  and 

blank c h l o r i d e  va lues  were taken during c h l o r i d e  a n a l y s i s .  Blank 

potassium hydroxide c h l o r i n e  and c h l o r i d e  va lues  were a l s o  taken du r ing  

a n a l y s i s .  

2.13.2 Control led Noncondensible Hydrocarbon Emissions from t h e  
Borings Dryer 

Table 2-16 summarizes noncondensible hydrocarbon concen t r a t ions  

measured w i t h  t h e  bo r ings  d rye r  a f t e r b u r n e r  ope ra t ing .  Hydrocarbon 

concen t r a t ions  as hexane ranged from 2.4 t o  3.8 ppmV. 
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3.0 PROCESS OPERATIONS 

3.1 General Process Ooerations 

operates 24 hours per  day, 5.5 days per  week, 50 weeks per year. 
p l a n t  has a maximum product ion capac i ty  o f  54.4 gigagrams (60,000 tons)  
o f  aluminum product per  year. Actual product ion o f  aluminum product i s  
approximately 33.7 gigagrams (37,000 tons)  per year. 
aluminum scrap processed by the  f a c i l i t y  i s  37.4 gigagrams (41,300 tons)  
per year. 
and s i x  reverberatory  furnaces. 

hour) o f  aluminum and operates 18 hours per  day, 6 days per  week. 
d ryer  operates a t  a temperature o f  477.4 K (40OOF). The dryer  processes 
bor ings which may have up t o  20 percent by weight o f  o i l .  
c o n t r o l l e d  depending on t h e  percentage o f  o i l  i n  the bor ings.  The d r i e d  
bor ings a r e  passed i n t o  a magnetic separator t o  remove fe r rous  ma te r ia l .  
Emissions from t h e  bor ings d rye r  a re  c o n t r o l l e d  by an a f te rburner .  

The sweat furnace i s  used t o  separate aluminum from scrap metal 
conta in ing s i g n i f i c a n t  q u a n t i t i e s  o f  i r on .  The sweat furnace can 
process a maximum o f  252 grams per  second (2,000 pounds per hour) o f  
aluminum scrap. The furnace operates 16 hours per day, 4 days per  week, 
40 weeks per  year. The furnace operates a t  a temperature o f  1,088 K 

(1,50OoF) and processes scrap which has between 50 t o  90 percent aluminum 
by weight. 
a f terburner .  

27.2 t o  40.8 megagrams (60,000 t o  90.000 pounds). 

aluminum b i l l e t s .  

The V is ta  Metals f a c i l i t y  was const ructed i n  1968. The p l a n t  
The 

The amount o f  

The p l a n t  operates a bor ings ( ch ip )  dryer, a sweat furnace, 

The bor ings d rye r  processes 315 grams per second (2,500 pounds per 
The 

The feed i s  

Emissions from t h e  sweat furnace are  c o n t r o l l e d  by an 

The p l a n t  has 6 reverbera tory  furnaces which range i n  capac i ty  from 

Four 40.8 megagram (90,000 pound) furnaces are  used t o  produce 
These furnaces process c lean aluminum scrap and 

3-1 



supply molten aluminum t o  level pour d i rec t  chill b i l l e t  casting 
machines. 
a r e  vented d i rec t ly  t o ' t h e  atmosphere. 

to process scrap associated w i t h  the secondary aluminum smelting operation. 
The two furnaces have capacities of 27.2 megagrams and 31.7 megagrams 
(60,000 pounds and 70,000 pounds). 
These furnaces have a 24-hour heat cycle which consists of 16 hours o f  
charging, 4 hours of demagging and 4 hours of tapping. 
31.7 megagram (70,000 pound) furnace was in operation during the week 
of source tes t ing.  

3.2 Reverberatory Furnace Description 
the charging well, the 

combustion chamber, and the chlorination chamber. A diagram o f  the 
reverberatory furnace is provided i n  Figure 3.1. 
a i r  emissions from the furnace combustion chamber because emissions 
apparently consist  only of products of combustion. 
charging well are controlled by the use of an afterburner. 
burners operate a t  a temperature of approximately 1,199 K ( 1,7OO0F). 
The purpose o f  the source t e s t  was to  evaluate emissions produced dur ing  
the demagging operation. 
chambers. 

The purpose o f  the demagging process i s  t o  reduce the magnesium 
content o f  the mol ten aluminum. 
chlorine i s  injected into the melt and reacts  w i t h  magnesium t o  form 
magnesium chloride: 

Magnesium chloride i s  a l iquid a t  the molten metal temperature and can 
be skimned off a f t e r  demagging i s  completed. 

The reverberatory furnace chlorination chamber a t  Vista i s  
approximately 1.2 meters ( 4  feet) wide and 3.03 meters (10 f e e t )  long, 
and i s  located t o  the rear of the furnace. 
molten metal level i n  the comnon wall between the furnace and the 
chamber, permits the flow of metal. 

No a i r  pollution control equipment is  u t i l i zed  and emissions 

The Vista Metals plant has two reverberatory furnaces tha t  a r e  used 

Both furnaces produce aluminum ingots. 

Only the 

There are  three sections t o  each furnace: 

No control exists for  

Emissions from the 
The af te r -  

Demagging i s  conducted i n  the furnace chlorination 

During chlorine demagging operations, 

Mg + C12 - MgC12 

An archway beneath the 
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During demagging. chlorine gas i s  sen t  under pressure through a 
porcelain-coated iron tube and i s  bubbled up through the molten aluminum. 
The end of the tube i s  placed approximately 0.15 meters ( 6  inches) from 
the bottom of the chamber. 

There a re  approximately 8 alloys tha t  a re  routinely produced a t  the 
p l a n t .  The allowable magnesium concentration varies based on the type 
of a l loy being produced. 

During demagging, chlorine is added so rapidly t h a t  large quant i t ies  
of both aluminum chloride and magnesium chloride are  formed and not a l l  
of the chlorine reacts  with the metals. As a r e su l t ,  a large q u a n t i t y  
of aluminum chloride i s  discharged along w i t h  some chlorine gas and some 
entrained magnesium chloride. 
(357OF), so t h a t  i t  i s  vaporous a t  the temperature of molten aluminum. 
As the vapors cool in  the atmosphere, submicron fumes are  formed. 
Aluminum chloride i s  extremely hygroscopic and absorbs moisture from 
the a i r ,  with which i t  reacts  t o  form hydrogen chloride. 

3.3 Emission Control Equipment 

by separate wet scrubbers. 
i n  Figure 3.2. 
by plant personnel. 
laden stream i s  passed through beds of a f iberglass  collection material ,  
and a l iquid i s  passed over the col lect ing surface t o  keep i t  clean 
and prevent reentrainment of deposited materials.  
contaminant depends upon the length of contact time of the gas stream 
on the col lect ing surfaces. 

A s e t t l i n g  chamber i s  located pr ior  t o  each of the wet scrubbers. 
The s e t t l i n g  chamber i s  necessary because of the high loadings of parti- 
culate  matter produced during the demagging operations. According t o  
plant personnel the se t t l i ng  chambers are  cleaned o u t  once every two 
weeks. 

Aluminum chloride sublimes a t  454 K 

Each of the furnace chlorination chambers a t  Vista a re  controlled 
A diagram of the scrubber tes ted i s  provided 

The scrubbers are  packed tower unfts tha t  were designed 
The principle of design i s  t h a t  the contaminant- 

Collection of the 

An air-bleed-in port was located downstream of the s e t t l i n g  chamber; 
- p r i o r  t o  the wet scrubber. This por t  enabled plant workers t o  observe 

the density of emissions which would indicate  the efficiency of the 
demaggi ng process. 
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Because of the acidic  nature of the demagging emissions, both 
scrubbers a t  Vista use caustic scrubbing solutions. Scrubbing solutions 
average between 5 percent to  10 percent caustic (sodium hydroxide). The 
caustic scrubbing l iquids are  recycled and pH monitored t o  insure proper 
a lka l in i ty  i s  maintained. 

3.4 Process Operations D u r i n g  Testing 

May 21, 1981. The t e s t  on.May 17 consisted only of a velocity traverse 
on the scrubber se t t l i ng  chamber i n l e t  and there was no requirement for  
the process operation t o  be monitored. 
3 se t s  of simultaneous i n l e t  and ou t le t  t e s t  runs were conducted on the 
chlorination scrubber. Six par t ic le  s ize  runs were also performed on 
the scrubber in le t .  Visible emission observations were made a t  the 
scrubber out le t  d u r i n g  the chlorination periods. 

of aluminum ingot was produced. This figure assumes tha t  3.6 megagrams 
(8,000 pounds) of "heel" remained in the furnace a f t e r  each tapping was 
completed. 

i n  the borings dryer i n  order to  remove the majority o f  organic 
contamination. 

week of tes t ing.  
Monday, May 18, 1981 

heat cycle. 
completed by 3:30 p.m. 
ent i re ly  of aluminum turnings and borings. 
(1 ton) of f lux material was added to  the furnace during charging 
operations. 

The maximum 
allowable magnesium concentration f o r  the S-14 alloy was .40 percent. 
5:35 p.m. 

In i t i a l  magnesium concentration of aluminum 

The demagging t e s t s  were run between Sunday, May 17 through Thursday, 

During the week of tes t ing ,  

Dur ing  each heat cycle, approximately 27.9 megagrams (62,000 pounds) 

All scrap charged dur ing  the week of tes t ing  had been pretreated 

The fol lowing i s  a description of the process operation d u r i n g  the 

A 5-14 al loy was being produced during this reverberatory furnace 
Charging of the furnace was in i t i a t ed  a t  5:OO a.m. and was 

The type of aluminum scrap charged consisted 
Approximately 0.9 megagram 

The demagging operation was commenced a t  5:35 p.m. 

Demagging s tar ted.  
measured t o  be .95 percent. In i t i a l  pH of scrubbing solution 
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measured to be 13. 
207 kilopascals (30 pounds per square inch). 

Magnesium concentration at .79 percent. 

Chlorine gas turned off and porcelain tube replaced. 

Chlorine back on. 

Some problem experienced in keeping pH levels of caustic up. 
Additional sodium hydroxide added to scrubbing solution. 
material was observed in the air-bleed-in port downstream of the 
settling chamber. Supervisor speculated that this may be due to 
the presence of unreacted chlorine in demagging exhaust. 

Magnesium concentration at .59 percent. 

Particle size probe inserted in inlet stack. Line pressure of 
chlorine flow at 207 kilopascals (30 pounds per square inch). 

Particle size probe removed. 

Chlorine gas turned off and porcelain tube replaced. 
found in old porcelain tube, 

Chlorine back on. 

Magnesium concentration at .59 percent. 
observed in air-bleed-in port. 

Second particle size probe inserted. 

Particle size probe removed. 

Line pressure of chlorine flow was 

6:OO p.m. 

6:30 p.m. 

6:35 p.m. 

7:15 p.m. 

Greenish 

7:50 p.m. 

8:lO p.m. 

8:13 p.m.  

8:15 p.m. 

Two holes 

8:20 p.m. 

8:25 p.m. 
Green emissions still 

8:42 p.m. 

8:45 p.m. 
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8:47 P.m. 

In le t  emissions s t i l l  greenish in  appearance. Supervisor decided 
t o  in s t a l l  new tank of chlorine i n  case t a n k  in use was contaminated. 
Chlorine turned off and t a n k  replaced. 

Emissions observed i n  port  appear white. 

Demagging ended. Final magnesium concentratlon a t  .40 percent. 
Because tanks were changed d u r i n g  demagging, chlorine feed rate 
could not be determined. 
operation was 1033 K (14OOOF). 

A 380 al loy was being produced dur ing  the reverberatory furnace 

9:00 p.m. 

1O:OO p.m. 

Furnace temperature during demagging 

Tuesday, May 19, 1981 

heat cycle. 
completed a t  approximately 4:OO p.m. 
during this period consisted of aluminum borings and turnings. 

allowable magnesium concentration for the 380 alloy was .30 percent. 
5:35 p.m. 

I n i t i a l  magnesium concentration o f  aluminum 

Line pressure of chlorine flow was 276 

Charging of the furnace was in i t i a t ed  a t  3:OO a.m. and was 
The type of aluminum scrap processed 

The demagging operation was s tar ted a t  5:35 p.m. The maxlmum 

Demagging s tar ted.  
measured to  be .76 'percent. 
measured t o  be 13. 
kilopascals (40 pounds per square inch). 

Chlorine runs out. New tank  instal led.  Chlorine used in o l d  tank 
was 100 kilograms (220 pounds). 

Chlorine turned back on. 
per square inch). 

Magnesium concentration a t  .70 percent. 

Testing s ta r ted  a t  scrubber i n l e t  and out le t .  

Magnesium concentration a t  .61 percent. 

In i t i a l  pH o f  scrubbing solution 

6:20 p.m. 

6:30 p.m. 

Line pressure 276 kilopascals (40 pounds 

6:35 p.m. 

7:OO p.m. 

7:15 p.m. 
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7:20 p.m. 

7:23 p.rn. 

Chlor ine gas turned o f f  and po rce la in  tube replaced. 

Chlor ine gas back on. 
k i lopasca ls  (40 pounds per square inch) .  

Magnesium concentrat ion a t  .55 percent. 

Magnesium concentrat ion a t  .46 percent. 

Magnesium concentrat ion a t  .38 percent. 

Test  stopped. 

P a r t i c l e  s i z e  probe inser ted.  

P a r t i c l e  s i z e  probe removed. 

Oernagging ended. F ina l  magnesium concentrat ion a t  .29 percent. 
Amount o f  ch lo r i ne  used i n  second tank was 549 kllograms (1210 
pounds). To ta l  c h l o r i n e  used dur ing  demagging was 649 kilograms 
(1430 pounds). Th is  i s  equ iva len t  t o  a process r a t e  o f  48 grams 
per  second (381 pounds per  hour), 

Chlor ine pressure remained constant a t  276 k i lopasca ls  (40 pounds 
per  square inch) .  Furnace temperature dur ing demagging operat ion 

was 1033 K (140OOF). 

A 380 a l l o y  was being produced dur ing  the reverberatory  furnace 

L ine  pressure o f  ch lo r i ne  f l o w  a t  276 

7:55 p.m. 

8:20 p.m. 

8:50 p.m. 

9:05 p.m. 

9:05 p.m. 

9:12 p.m. 

9:13 p.m. 

Wednesday, May 20, 1981 

heat cycle.  
5:OO a.m. and completed a t  4:OO p.m. 
processed dur ing  t h i s  pe r iod  consisted o f  alumlnum bor ings and turn ings.  

a l lowable magnesium concentrat ion f o r  t h e  380 a l l o y  was .30 percent. 

Charging o f  the  furnace was i n i t i a t e d  a t  approximately 
The type o f  alumlnum scrap 

The demagging operat ion was s t a r t e d  a t  5:30 p.m. The maximum 
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5:30 p.m. 

Demagging started.  
.90 percent. 
(40 pounds per square inch). 
measured t o  be 13. 

Par t ic le  s i ze  probe inserted. 

Par t ic le  s i ze  probe removed. Chlorine runs o u t .  New tank instal led.  

Chlorine turned back on. Line pressure a t  276 kilopascals (40 pounds 
per square inch). 

Testing s tar ted a t  scrubber i n l e t  and out le t .  

Magnesium concentration a t  .80 percent. 

Magnesium concentration a t  .72 percent. 

Batch o f  copper radiators added t o  the charging well. 

Chlorine gas turned o f f  and porcelain tube replaced. 

Chlorine gas back on. 
kilopascals (40 pounds per square inch). 

Magnesium concentration a t  .67 percent. 

Test stopped. 

Par t ic le  s ize  probe inserted. 

Magnesium concentration a t  .62 percent. 

Par t ic le  s i ze  probe removed. 

I n i t i a l  magnesium concentration measured to  be 
Line pressure o f  chlorine flow was 276 kilopascals 

In i t i a l  pH o f  scrubbing solution 

6:lO p.m. 

6:20 p.m. 

6:30 p.m. 

6:35 p.m. 

6:40 p.m. 

7:25 p.m. 

7:40 p.m. 

7:50 p.m. 

7:53 p.m. 

Line pressure o f  chlorine flow was 276 

8:05 p.m. 

8:20 p.m. 

8:25 p.m. 

8:35 p.m. 

8:35 p.m. 

3-10 

1 
I 
I 
8 
I 
1 
I 
I 
6 
I 
f 
I. 
I 
I 
I 
.I 
I 
1 



I 

1 
f 
I 
t 
I 
Il 
li 
m 
I 
'I 
I 

t 
I 
I 
8 
I 

i 

i 

8:45 p.m. 

9:lO p.m. 

9:27 p.m. 

9:34 p.m. 

Second test run s tar ted a t  scrubber in l e t  and out le t .  

Magnesium concentration a t  .59 percent. 

Chlorine gas turned off and porcelain tube replaced. 

Chlorine gas turned back on. 
(40 pounds per square inch). 

Test stopped. 

Magnesium concentration a t  .54 percent. 

Demagging ended. Final magnesium concentration a t  .30 percent. 
Amount of chlorine used in f i r s t  tank could n o t  be accurately 
determined. Amount of chlorine used i n  second tank was 886 
kilograms (1970 pounds). 
i n  use, the chlorine process weight would be equivalent t o  55 grams 
per second (437 pounds per hour). 

Chlorine pressure remained constant a t  276 kilopascals (40 pounds 
per square inch) throughout demagging operation. Furnace temperature 
remained constant a t  1033 K (14OOOF).  

During t h i s  demagging period, the magnesium concentrations were 
dropping off slowly. This would indicate the emissions would 
increase. This contention i s  supported by the f ac t  t ha t  m r e  
caust ic  than usual had to  be added to  the scrubber during the 
demaggi ng period. 

Thursday, May 21, 1981 
A A108Z alloy was being produced during the reverberatory furnace 

heat cycle. 
5:OO a.m. and completed a t  4:OO p.m. 
processed dur ing  t h i s  period consisted of aluminum borings and turnings. 

Line pressure a t  276 kilopascals 

9:35 p.m. 

9:40 p.m. 

11:05 p.m. 

Based on the time period th i s  tank was 

Charging of the furnace was s ta r ted  a t  approximately 
The type of aluminum scrap 
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Demagging was started a t  5:50 p.m. The maximum allowable magnesium 
concentration for the A108Z alloy was .10 percent. 
5:50 p.m. 

Demagging started. 
Line pressure of chlorine flow was 276 kilopascals (40 pounds per 
square inch). Initial pH o f  scrubbing solution measured t o  be 13. 

Chlorine runs out .  
4.5 kilograms (10 pounds). 

New tank installed. Chlorine turned back on. Line pressure of 
chlorine flow was 276 k.ilopascals (40 pounds per square inch). 

Magnesium concentration a t  .70 percent. 

Magnesium concentration a t  .65 percent. 

Source tes t  run started a t  scrubber inlet  and outlet. 

Magnesium concentration a t  .60 percent. 

First traverse completed a t  scrubber inlet. 

Magnesium concentration a t  .58 percent. 

Particle size probe inserted. 

Chlorine gas turned off and porcelain tube replaced. 

Particle size probe removed. 

Chlorine gas turned back on.  
(40 pounds per square inch). 

Second traverse started a t  scrubber inlet .  

Initial magnesium concentration a t  .74 percent. 

6:OO p.m. 
h u n t  of chlorine used in f i r s t  t a n k  was 

6:05 p.m. 

6:50 p.m. 

7:20 p.m. 

7:30 p.m. 

7:50 p.m. 

8:20 p.m. 

8:20 p.m. 

8:25 p.m. 

8:32 p.m. 

8:35 v.m. 

8:40 p.m. 

Line pressure a t  276 kilopascals 

8:45 p.m. 
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9:lO p.m. 
Batch of copper radiators added t o  charging well. 

9:25 p.m. 

Magnesium concentration a t  .37 percent. 
9:40 p.m. 

Test stopped. 
9:55 p.m. 

Magnesium concentration a t  .32 percent. 
10:30 p.m. 

Magnesium concentration a t  .27 percent. 
11:OO p.m. 

Magnesium concentration a t  .17 percent. 
11:30 p.m. 

Demagging ended. Final magnesium concentratlon a t  .10 percent. 
Total amount of chlorine used d u r i n g  demagging was 895 kilograms 
(1990 pounds). Chlorine process r a t e  was equivalent to 44 grams 
per second (352 pounds per hour).  

Chlorine pressure remained constant a t  276 kilopascals (40 pounds 
per square inch). 
(140OOF). 

According to  discussions w i t h  plant personnel, d u r i n g  the demagging 

Furnace temperature remained constant a t  1033 K 

3.5 Conclusions 

t e s t  runs. the chlorination process was operating within the range o f  
normal conditions. The test  r u n  done on Wednesday, May 20, 1981, was 
conducted dur ing  conditions w h i c h  would be representative of "worst- 
case" emissions. 
slowly resulting in a greater emission r a t e  o f  molecular chlorine and 
aluminum chloride. 
tr ibuted to  the "greenish" appearance of emissions as viewed i n  the 
i n l e t  port t o  the wet scrubber. 

off fo r  short periods of time. 
tube was being replaced or a new tank o f  chlorine installed.  
tubes were replaced when a hole  would occur i n  the lance. 

This is  because magnesium concentrations dropped 

The presence of molecular chlorine may have con- 

On several occasions during tes t ing  the chlorine flow was turned 
T h i s  would be necessary when a porcelain 

Porcelain 
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The brief interruptions in chlorine flow never lasted more than a few 
minutes and should not affect the results o f  the stack tests. 
be noted t h a t  these interruptions are a normal part of the plant's 
demagging process. 

I t  should 
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SECTION 4 

LOCATION OF SAMPLING POINTS 



4.0 LOCATION OF SAMPLING POINTS 

The borings dryer and the  Number 2 reverberatory furnace were 

t e s t ed  a t  the  Vista Metals Corporation, Fontana, Ca l i fo rn ia ,  f a c i l i t y .  

Figure 4-1 shows the p l an t  layout  with respec t  to  these two processes.  

4.1 Reverberatory Furnace Chlorinat ion Process Control Equipment 

The reverberatory furnace ch lo r ina t ion  process is a sealed system. 

The only gases vented from the system a r e  apparently the  r e s u l t  of 

thermal expansion, including vaporizat ion of metal ,  and displacement by 

the in t roduct ion  of ch lor ine  gas  a t  the r a t e  of approximately 20 s tandard 

cubic f e e t  per minute. A s  a r e s u l t ,  t h e  gas  flow from the  process is  

q u i t e  low and i s  estimated to  be less than 1 CFM, s ince  a s i g n i f i c a n t  

amount of the  ch lor ine  is  bound during the  demagging process.  

The vented gas  passes through a 12-inch diameter duct and i n t o  a 

s e t t l i n g  chamber where p a r t i c u l a t e  matter f a l l s  out  of the gas stream. 

A t  the  o u t l e t  of the  s e t t l i n g  chamber is a one-way f lapper  valve which 

i n h i b i t s  flow back i n t o  the  ch lo r ina t ion  system. Immediately downstream 

of the  f lapper  valve ts an opening i n  the  s ide  of t h e  duct which allows 

approximately 1300-1400 SCFm of ambient a i r  to  be drawn i n t o  the sys tem 

by the  blower located a t  the base of the  s tack.  The r e s u l t  i s  t h a t  

the exhaust g a s  stream i s  g r e a t l y  d i l u t e d ,  and i n  e f f e c t  is  ac tua l ly  

drawn i n t o  t h e  scrubber system by a hooding arrangement, r a the r  than 

an induced d r a f t  on the ch lo r ina t ion  exhaust stream. 

The gases then pass i n t o  the base of the packed bed scrubber and 

flow upward through the countercurrent  l i quor  flow i n  the scrubber. 

The scrubbed gases pass  through a hor izonta l ,  12-inch diameter duc t ,  

through the blower and out the s tack.  

ch lo r ina t ion  gas handling system. 

Figure 4-2 i l l u s t r a t e s  the  

4-1 



FIGURE 4 

Overhead View of Plant Layout 
Vi: ta Metals Corporation, Fontana, California 
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4.1.1 S e t t l i n g  Chamber In l e t  

Approximately 17 f e e t  downstream of the l a s t  flow dis turbance 

( a  90" elbow) and approximately 48 inches upstream of the s e t t l i n g  

chamber in le t ,  a s ing le  por t  was i n s t a l l e d  i n  t h e  s e t t l i n g  chamber 

i n l e t  duct.  Due t o  the po ten t i a l  f o r  explosion should a i r  leak i n t o  

the ch lo r ina t ion  chamber, Vis ta  Metals i n s t a l l e d  a g a t e  valve t o  allow 

the por t  t o  be closed during t e s t ing .  Due to  the extremely low gas 

flows ( ~ p .  of approximately 0.015)  and extremely high g r a i n  loadings 

( t h e  S-type p i t o t  tube was plugged wi th in  1 minute of i n s e r t i o n  i n t o  

the gas  s t ream),  no t e s t i n g  was conducted a t  t h i s  s i t e .  

i n  more d e t a i l  in Sect ion 2.1. 

This i s  explained 

4.1.2 Scrubber I n l e t  Test  S i t e  

The scrubber inlet  test s i te  was loca ted  i n  an 18.25 inch in t e rna l  

diameter duct.  The two access  p o r t s  were loca ted  54  inches downstream 

of a 90' hor izonta l  t o  v e r t i c a l  elbow and 9 inches upstream of a 90' 

v e r t i c a l  t o  hor izonta l  elbow. The test loca t ion  i s  i l l u s t r a t e d  i n  Figure 

4-3. One of the two sampling p o r t s  was a 3-inch diameter hole cut  i n  

the duct.  The second por t  was a 10-inch by 4-inch s l o t .  Both p o r t s  

were closed t o  leakage u s i n g  tape  while  t e s t i n g  w a s  in progess.  A 

second s l o t  and a condensation d r a i n  were sealed with tape, t o  minimize 

leakage i n t o  the  system downstream of t h e  t e s t  l oca t ion .  Sampling po in t s  

employed during the  test program a r e  ind ica t ed  i n  Figure 4-3. 

4.1.3 Scrubber Out le t  Test S i t e  

The scrubber o u t l e t  test s i t e  was loca ted  in the  10.75-inch diameter 

s tack .  Two 3-inch t e s t  po r t s  were loca ted  a t  90 degrees to  each other 

4 - 4  
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approximately 44 inches downstream of the  f an  and approximately 

11 inches upstream of the s tack  o u t l e t .  Figure 4-4 i l l u s t r a t e s  the  

sampling l o c a t i o n  and provides the  loca t ion  of the sampling po in t s .  

4.2 Borings Dryer 

Ven t i l a t ion  of the  borings dryer  is by na tu ra l  d r a f t .  

discharge poin t  is a l s o  where combustion a i r  en te r s  t h e  process.  

gases from t h e  dryer  burner pass  i n t o  the  a f te rburner  chamber and u p  

the 47-inch i n t e r n a l  diameter s tack .  

l oca t ion  and sampling poin ts .  

w a s  approximately 0.001) and, with the  a f te rburner  in opera t ion ,  

s tack  gas  temperatures were in excess of 2000'F. 

t e s t s  were performed on t h i s  u n i t  a s  explained in Sect ion 2.4. 

4.3 P a r t i c l e  Size Test  Locations 

The product 

Flue 

Figure 4-5 i l l u s t r a t e s  the  sampling 

The s t ack  gas ve loc i ty  is q u i t e  low ( A  p 

Only preliminary 

Particle s i z e  d i s t r i b u t i o n  determinations were made a t  the rever-  

beratory furnace ch lo r ina t ion  scrubber i n l e t  and a t  the  borings dryer .  

Both test sites were sampled using a s t r a i g h t  nozzle r a t h e r  than the  

button-hook design. 

dryer  s i te  a s  t h a t  described in Sect ion 4.2.  

furnace ch lo r ina t ion  scrubber,  t he re  ex i s t ed  a second s l o t ,  4 inches 

by 10 inches,  downstream of the s l o t  used f o r  p a r t i c u l a t e  and ve loc i ty  

t e s t i n g  described in Sect ion 4.1. 

through t h i s  downstream loca t ion  allowed sampling in the  same plane 

used fo r  p a r t i c u l a t e  and ve loc i ty  determinations.  

average ve loc i ty  was used f o r  p a r t i c l e  s i z e  sample c o l l e c t i o n .  

The same test po r t  l oca t ion  was used a t  the  borings 

A t  the  reverbera tory  

I n s e r t i o n  of the  Andersen Impactor 

A s i n g l e  point  of 

4-6 
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4.4 V i s i b l e  Emission Observation Locations 

The observer l oca t ions ,  wind d i r e c t i o n ,  sun l oca t ions ,  and source 

loca t ions  recorded during v i s i b l e  emission observations made a t  V i s t a  

Metals Corporation a r e  i l l u s t r a t e d  i n  Figure 4-6. Observation poin ts  

were se l ec t ed  t o  meet EPA Method 9 c r i t e r i a  as  c lose ly  a s  prac t icable .  

Observations on May 1 9 ,  20, and 21 were made from rooftop l eve l  while 

those made on May 28 were conducted from the  ground. 

4.5 Fugit ive Emission Observation Locations 

Figure 4-6 i nd ica t e s  the ground l e v e l  l oca t ion  of the observer f o r  

f u g i t i v e  emissions from the  furnace charging w e l l  and the borings dryer 

processes.  

4.6 Scrubber Liquor Sampling Locations 

A l l  observations were made from ground l e v e l .  

Figure 4-7 i l l u s t r a t e s  the Vista Metals Corporation ch lo r ina t ion  

scrubber system. Scrubber l iquor  samples were co l l ec t ed  a t  the scrubber 

discharge i n t o  the caus t i c  mix tank. 

4.7 Pressure Drop Measurement Locations 

The loca t ion  of the taps  used f o r  monitoring pressure  drop across  

the.scrubber are i l l u s t r a t e d  i n  Figure 4-7. 

near the  base of the scrubber.  Both tubes were inser ted  severa l  inches 

i n t o  t h e  ducts .  

4.8 Stack Gas Molecular Weight Sampling Locations 

The i n l e t  tap was a s l o t  

Samples fo r  Orsat ana lys i s  were taken a t  the ch lo r ina t ion  scrubber 

i n l e t  and o u t l e t  test po r t s  and a t  the borings dryer t e s t  por t s .  

Chlor inat ion scrubber i n l e t  and o u t l e t  Orsat samples were taken during 

t e s t ing  from the  unused po r t .  

during both cont ro l led  and uncontrol led operation. 

Borings dryer Orsat samples were taken 

4 - 9  
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. -. -. .. P A R T I C U L A T E  EMISSION D A T A  REPORT 

.- SI-MS-1 VISTA'-METALS PARTIClJLATES SCRUBBER INLET 5-19-81 

A V G .  METER TE:YP. ( F )  
VOLUME OF D R Y  G A S  SAMPLE0 (DSCFI 

TOTAL H20 COLLECTEO (YL) 
VOLUME OF H20 COLLECTED (SCFI 
8 MOISTURCTN STACK GAS B Y  VOLUME 
MOLE FRACTION OF D R Y  GAS 

-~ 

. . . .  

. . .  ... 

I BAROHETRIC PRESSURE'.(rN, H G J  2 9 , 9 0  
A V G ,  ORIFICE PRES. DROP ( I N .  HZ01 1.300 
VOLUME O F  ORY GAS SAMPLED, YETER COND.(DCFl 5 8 , 8 3 7  
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STACK OTAVETER ( I N . )  
SAMPLING NOZZLE DIANETER ( I N . )  
% ISOKINETIC 

F FACTOR (DSCF/lO**6BTUl 
EPISSION RATErFRONT HALF- ( L B / l O * * 6 B T U l  

% EXCESS A I R  

STANDARD C O N O I T I O N S  868  DEG F *29 

E N G I N C E R I Y G  S C I E N C E  IPJC. 
A R C A D I A ,  CALIF. . . . . .  

-~ 
0.965 

0.13 
20.89 

0.00 
2 8 . 8 6  
28 .48  

... 
1424. 
1385,  

96. 
18 .3  

105,O 

0 .  
0,000 

0.375 

-531 84.9 

92  I N .  HG 

-I 
---I' 

-1 
1 
I 
1 
1 
r 

- I  
I 
I 
I 

- 





PARTICULATE EHISSION DATA REPORT 
METRIC SYSTEM I 

'1 ST-HS-1 VISTA METALS PARTICULATES SCRUBBER INLET 5-19-91 

-BAROMETRIC PRESSURE ( M M  H G )  
A V G .  n R I F I C E  PRES, DROP t M M  H Z O )  
VOLUME O f  D R Y  GAS SAMPLED, METER C O N D . t M 3 1  

A V G ,  METER TEMP. ( C )  
VOLUME OF D R Y  G A S  SAMPLED t N M 3 )  

TOTAL H20 COLLECTED (ML) 
VOLUME DF H20 COLLECTED ( N M 3 )  
% MOTSTURE IN STACK G A S  B Y  VOLUME 
MOLE FRACTION OF D R Y  G A S  

% CARSON DIOXIDE 
% OXYGEN 
Z CPAPON MONOXIDE 
HCILECULAR WEIGHT OF D R Y  G A S  
MOLECULAR WEIGHT OF STACK GAS 

-PIERAGE STACK G A S  VELOCITY, STACK C O N D ,  (MPS) 

- D R Y  GAS METER G A M M A  

AVERAGE STACK G A S  TEMPERATURE ( C l  
ARSOLUTF STACK G A S  PRESSURE ( M M  HG) 
STACK G A S  PLOW RATE t M 3 / M )  
STACK G A S  FLOW RATE O I M 3 / M )  

NET TIME OF TEST ( M I N . )  
STACK DIAMETER CMI 
S A M P L I N G  NOZZLE:  DIAMETER ten) 
Z ISOKINETIC 

F '  PBCTOR ( NM3/10**6BTU) 
EMISSION RATE-FRONT HALF- (KG/lO**6BTU) 

759. . 
33.02 
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PARTICULATE E M I S S I O N  D A T A  REPORT 

SO-M5-1 VISTA METALS PARTICULATES SCRUBBER OUTLET 5-19-81 

BARnMFTRIC PRESSURE ( I N .  HG) 29.90 
A V G .  ORIFICE PRES, DROP ( I N .  H2O) 1 , 7 1 0  
VOLUME OF DRY GAS SAMPLED, METER COND.(DCFl 7 3 , 9 4 2  
D R Y  GAS METER GAMMA 1 , 0 0 0  
AVG.  METER TEYP. ( F )  82.1 
VOLUME OF D R Y  G A S  SAMPLED CDSCFJ 12.213 

TOTAL H2O COLLECTED (ML) 
VOLUME OF H20 COLLECTEO (SCF) 
S MOIST'JRE I N  STACK GAS BY VOLUME 
MOLE FRACTION OF D R Y  G A S  

% C A R R O N  D I O X I D E  
% OXYGEN 
S CARl3ON M O N O X I D E  
MOLECULAR 'dEIGHT OF D R Y  G A S  
MOLECULAR WEIGHT OF STACK G A S  

24.4 
- __ 1.15  

i .51 . . . . . .  

0 , 9 8 4  
...... 

0.00 
20.89 

0.00 
28.84 
28.67 

-. . . .  

A V E R A G E  STACK GAS V E L O C I T Y ,  STACK COND.  (FPS)  37.0 
AVERAGE STACK GAS TEMPERATURE ( F l  65.3  
ARSOLUTF STPCK GAS PRESSURE ( I N .  HG) 29.92 
STACK GAS FLOW RATE (ACFMI 1 4 1 1 .  
STACK G A S  FLOW RATE (DSCFMI 1 3 9 6 ,  

NET TIMF: OF TEST C H I N . )  
STACK DIAPETER ( I N , )  
SAMPLINC F!@ZZLE DIAMETER ( I N ,  1 
% ISOKINETIC 

1 0 0 .  
1 0 . 8  

97 .5  
0.249 

P FACT09 (DSCF/lO**68TU) 0. 
EMISSIOV RATE-FRONT HALF- (LB/10**68TlJl 0.000 

S E.XCESS A I P  ******** 

STANDARD CONDITTOEIS * 6 8  D E G  F t 2 9 . 9 2  I N ,  HG 

E N G I N E E R I N G  SCIENCE I N C .  
A R C A D I A ,  CALIF, 



PARTICULATE E M I S S I O N  DATA REPORT 
METRIC SYSTEM 

d 
1 

- .  .. 

I~ - . . -. - . so-US-1 VTSTA METALS PARTICULATES SCRUBBER OUTLET 5-19-ei 

. .  . . 759,' - - -  .-&.-,I BAROMETRIC PRESSURE ( U M  HG) 
AVG. O R I F I C E  P R E S ,  DROP ( M M  H20) 43.43 
VOLUME OF D R Y  GAS SAMPLED, METER COND.(M3) . .  

l,ooo 2.094 
A V G .  METER TEMP. ( C )  27.8 
VDLUME OF DRY G A S  SAMPLED ( N M 3 1  2.046 

. .. ----,, 
. '  DRY G A S  METER G A M M A  

. .. 

-~ . - .. 
TOTbL H20 COLLECTED (ML) 
VOLIJME OF H20 COLLECTED (NU31 
% MOISTURE I N  STIICX GAS BY VOLUME 
MOLE FRACTION OF DRY G A S  

I CARPON D I O X I D E  
I OXYGEN 
% CARBON MONOXIDE 
MOGECULAR WEIGHT OF DRY GAS 
MOLECULAR WEIGHT OF STACK G A S  

24.4 
0.033 1 

.. . . - 1 . 5 f  

28.67 

AVERAGE STACK G A S  V E L P C I T Y ,  STACK COND. (HPS) 11.26 

ARSOLUTE STACK G A S  PRESSURE (MW H G I  760. 

STACK G A S  FLOW RATE ( N M 3 / M l  39 52 

AVERAGE STACK G A S  TEMPERATURE CC) 1 8 , s  

STACK G A S  FLOW RATE (V3/M) 39,94 
. E 

NET T I M E  OF T E S T  ( N I N . )  
STACK DI4.VETER ( M I  
SAMPLING NOZZLE DIAMETER ( C N )  
%' I S O K I N E T I C  

F FACTOR ( NM3/10**6BTU) 

100. 
0,274 
0.632 

9 7 , 5  

0.00 

-- I 
I 

_ _  
I E M I S S I O N  QATE-PRONT HALF- ( K G / l O * * 6 8 T U )  0;ooo 

I EXCESS A I R  ******** 

STAMDARD C O N D I T I O N S  *20 DEG C *760 M M  HG 

ENGINFERING S C I E N C E  I P C .  
ARCADIA, C A L I F ,  

I 
s 



. . . . . . 
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PARTICULATE EMISSION DATA REPORT 

St-MS-2 VISTA METALS PARTICULATES SCRUBBER INLET 5-20-81 

. . . .. -_ . . . . . .  . .  
B'PROM'ETRIC 'PRESSURE ( I N .  HG) 2 9 . 9 3  
A V G .  O R I F I C E  PRES. DROP ( I N .  H20)  1 , 5 3 0  

. . . - _. VOLUME OF D R Y  GAS SAMPLED, METER C O N D . ( D C F )  9 7 . 2 8 1  
D R Y  GAS METER ' G A M M A  1 . 0 0 0  
AVC. METER TEMP, (FJ 75.3 

.- VOLUME OF D R Y  G A S  SAMPLED (DSCFI  9 6 , 3 4 7  

TOTAL H2O COLLECTED (NL) 
VOLUME OF HZO COLLECTED ( S C F )  
% MOISTURF I N  STACK G A S  B Y  VOLUME 
MOLE FRACTION OF D R Y  GAS 

% CARRON DIOXIDE 
li OXYGEN 
I CPRIION MONOXIDE 
MOLECIILAR WEIGHT OF D R Y  G A S  
MOLECULAR WEIGHT OF STACK G A S  

- -  
7 5 , 3  

3 . 5 5  
3 , 5 6  
0 , 9 6 4  

0 . 1 3  
2 0 . 8 9  
0.00 
2 8 . 8 6  
2 8 , 4 7  

AVERAGE STACK G A S  VELOCITY, STACK CnND. ( F P S I  1 4 . 5  
AVERAGE STACK G A S  TEMPERATURE ( F )  6 5 . 0  
ABSOLUTE STACK G A S  PRESSURE ( I N .  HGI 2 9 , 9 1  

STACK GAS FLOW RATE (DSCFM) 1540, 
STACK GAS Ptaw R A T E  (ACFM) 1588.  

NFT TIME OF TEST ( M I N . )  
STACK DIAMETER ( I N . )  
SAMPLING NOZZLE DIAPETER (IN.) 

- % ISOKI?JETIC 

1 4 4 ,  
18 .3  

103.5 
0 . 3 7 5  

F FACTOR (DSCF/lO*+BBTU) 0, 
EMISSION RATE-FRONT HALF- ( L B / l O * + 6 a T U )  0 .000  

% EXCESS A I R  - 5 3 1  8 4 . 9  

STARDARD COfJDITIONS * 6 8  DEG F * 2 9 . 9 2  I N ,  H G  

EnlGINFERING SCIENCE IWC. 
ARCADIA, C A L I F .  

I 
. - 

II 
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PARTICULATE E M I S S I O N  DATA REPORT 
WETRIC SYSTEN 

SI-HS-2 V I S T A  METALS PARTICULATES SCRUBBER I N L E T  

. 
B’AROMETRIC PRESSURE ( M M  HG] 
AVG.  ORTFICE P R E S ,  DROP ( M M  H20) 
VOLUME OF D R Y  G A S  SAMPLED, METER COND.(M3) 
D R Y G A S  METER G A M M A  
AVG.  METER TEMP. ( C l  
VOLUME OF D R Y  G A S  SAMPLED ( “ 3 )  

TOTAL HZO COLLECTED (MLI  
VnLUME O F  H20 COLLECTED ( N M 3 )  
% MOISTURE I N  STACK G A S  BY. VOLUME 

. . . . . . . 

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

. . . . . . . . . - 

. 

. - .  

_I 

5-20-81 

. . -- 760, 
38.86 

I, 000 
24.1  

. - -- 2,755 

.. - 2 . 7 2 8  

7 5 . 3  
0,101 
3.56 -.-- 

MOLE FRACTION OF DRY G A S  0 .964  

I CARBON D I O X I D E  
% OXYGEN 
% CARBON HOMOXIDE 
MOLECULAR WEIGHT OF D R Y  G A S  
HOLECI~LAR WEIGHT OF STACK G A S  

AVERAGE STACK G A S  VELOCITY,  STACK COND. (“PSI 
AVERAGE STACK G A S  TEMPERATIJRE ( C )  
ABSOLUTE STACK G A S  PRESSURE ( M M  HG) 
STACK G A S  FLOW RATE (M3/Ml 
STACK G A S  FLOW RATE ( N M 3 / M )  

NET T I M E  OF T E S T  (MIN.1 
STACK DTAPETER ( M I  
SPMPLING NOZZLE DIAMETER (CM) 
% I S O K I N E T I C  

.- . ... . - -. . . . - 
0:13 

20 .89  
0 .00  
28.86 
28.47 

4.42 

. . . -. . . . . 

.. 

18.3 

44.98 
43 .61  

. .  . 7 6 0 ,  

. .  . 144. 
0.065 
0 , 9 5 2  . .  103.5 

. _ _  F FACTOR ( NM3/10**68TU)  0.00 
E M I S S I O N  RATE-FRONT HALF- (KG/ lO**6PTU)  0 , 0 0 0  

. .  
% EXCESS A I R  - 5 3 1 8 4 . 9  

STANDARD CONDITIONS *2O DEG C *760 M M  HG 

ENGINEERING S C I E N C E  I N C .  
ARCADIA, C A L I F .  
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--- .PARTICULATE EMISSIOPI DATh REPORT 

90-MS-2'VISTA METALS PARTICULATES SCRUBBER OUTLET 

-- B A R O M E T R I C  PRESSURE ( I N .  H G I  
AVG.  ORIFICE PRES,  DROP ( I N .  H201 
VOLUME OF D R Y  G A S  SAMPLED, METER COND.(DCF) 
DRY GAS METER G A M M A  
A V G .  METER TEMP. ( F I  
VOLUME OF D R Y  G A S  SAMPLED (DSCP)  

TOTAL H Z O  COLLECTED (WL) 
VOLUME OF H20 COLLECTED (SCFI 
S - H O I S T U R E  I N  STACK G A S  BY VOLUME 
MOLE FRACTION OF DRY G A S  

Z CARBON D I V X I D E  
Z OXYGEN 
S C A R B O N  M O Y O X I D E  
MOLECULAR WEIGHT OF D R Y  GAS 
MOLECULAR WEIGHT OF STACK G A S  

-- --- 

- 

29.93 
1.700 

1 2 2  529  
1 .000  

93.0 
117 .518  

64.2 
3.03 
2.51 
0 , 9 7 5  

0.00 
20.89 

0.00 
28.84  
28.56 

. .- 

~ 

.. . . . .. 

_ .  .. 
AVERAGE STACK GAS V E L O C I T Y ,  STACK C D N D .  (FPSI  36.4 
A V E R A G E  STACK G A S  TEXPERATURE ( F )  73.5 
ABSOLUTE STACK G A S  PRESSURE ( I N .  H G I  29.95 
SThCK G A S  FLOW RATE (ACFM) 1 3 8 9 *  
STACK GAS FLOW RATE (DSCFM] 1 3 4 2 ,  

.. 

NET TIME OF TEST (MIN.1 
STACK DIAMETER (IN.) 
SAMPLIIJC; N O Z Z L E  DIAMETER ( I N , )  
0 ISOKINETIC 

168.  
10,8 

0 249  
98.2 

F F4CTOR (DSCFI 10**68TlJ I 0 .  
E M I S S I O N  RATE-FRONT HALF- (LB/10**6RTU) 0 . 0 0 0  

Z EXCESS A I R  ******** 

STANDARD C O N O I T I O F I S  *68 D E C  F *'29.92 I N ,  HG 

E N G I N E E R I N G  S C I E N C E  I N C ,  
A R C A D I A ,  CALIF. 
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PARTICULATE E M I S S I O N  DATA REPORT 
METRIC SYSTEM 

SO-US-2 V I S T A  HETALS P A R T I C U L A T E S  SCRUBBER OUTLET 

. . .  

-. . 

.- 

. .  

. . -. - .. . 
BAROMETRIC PRESSURE ( M M  H G )  760, 
AVG.  O R I F I C E  PRES.  OROP ( M M  H20) 43.18 
VOLUHE OF D R Y  GAS SAMPLED, METER COND.(M3) 
DRY G A S  METER G A M H A  1,000 
AVG. METER TEMP. ( C )  33.9 

3,470 .~ .. . 

3,328 . . . - VOLUME OF D R Y  GAS SPMPLED ( N M 3 1  

TOTAL H20 COLLECTED ( C L )  
VOLUME OF H 2 0  COLLECTED (NM3) 
8 MOISTURE I N  STACK G A S  B Y  VOLUME 
MOLE FRACTION OF DRY GAS 

b CARBON DIOXIDF: 
b OXYGEN 
b CARBON MONOXIDE 
MOLECULAR WEIGHT OF D R Y  G A S  
MOLECULAR WEIGHT OF STACK G A S  

54.2 

. . _ _  0,086 
2.51 
0,975 . .  

. . _. __ 0.00 
20.89 
0.00 
28.84 
28.56 

- 

AVERAGE STACK' GAS V E L O C I T Y ,  STACK CONI). (CPS)  11.10 

ABSOLUTE STACK GAS PRESSURE ( M M  HG) 761, 

STACK G A S  FLOW RATE ( N M 3 / M )  38.00 

AVEYAGE STACK GAS TEMPERATURE ( C l  23.1 ' 

... . . 
STACX GAS FLOW RATE (M3/M) 39.34 

NET T I M E  OF T E S T  (MTN.) 
STACK DIAMETER ( M )  
SbMPLTNG NOZZLE DIAMETER (CY1 
% I S O K I N E T I C  

ARCADIA, C A L I F ,  

168, 
0.274 
6.632 

98,2 

. F FACTOR ( N H 3 / 1 0 * * h B T U l  0.00 
E M I S S I O N  RATE-FRONT HPLF- (KG/lO**SElTU) 0 .000 

t i a a a a a t  
.. % EXCESS A I R  

STAWJARO C O N D I T I O N S  *20 DEG C *760  M M  HG 

ENGINEERING S C I E N C E  I N C .  



.. . . . . . .  
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PARTICULATE E H I S S T O N  DATA REPORT 

SI-US-3 V I S T A  METALS QARTICULATES SCRUBBER I N L E T  5-21-81 

. . . . .  . . . .  . . . . . . . . .  .-, 
. BAROMETRI'C PRESSURE ( I N .  H G I  29,90 

A V G .  O R I F I C E  PRES. DROP [ I N .  H20) 1.770 
VnLllME OF DRY G A S  SAMPLED, METER COND.(DCFI 63.916 . . . .  ... 
DRY GAS METER G A M M A  1.000 
,AVC. METER TEMP. (Fl 8 5 . 5  
VOLUME OF DRY GAS . . .  SAMPLED ( D S C F )  62.093 

._ 

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

TOTAL H2O COLLECTED (MLJ 
VOLUME OF H20 COLLECTED CSCF) 
S MOISTURE I N  STACK G A S  BY VOLUME 
MOLE FRACTION OF DRY G A S  

% CARBON D I O X I D E  
% OXYGEN 
% CARBON MONOXIDE 
MOLECULAR WEIGHT OF D R Y  GAS 
MOLECULAR WEIGHT OF STACK CAS 

47.5 
2.24 
3.48 
0,965 

0.13 
20.89 
0.00 
28.86 
28.48 

AVERAGE STACK G A S  VELOCITY,  STECK COND. (FPS) 13.7 
AVERAGE STACK GAS TEMPERATURE ( F l  67.8 
APSOLIJTE STACK G A S  PRESSURE ( I N .  H G )  29.88 
STACK GPS FLOW RATE (ACFMI 1499. 
STACK G A S  FLOW RATE (DSCTM) 1446, 

NET T I M E  OF T E S T  ( M I N . )  
STACK DIAMETER [ I N . )  
S A M P L I N G  ~ I O Z Z L E  D I ~ ~ E T E R  ( I N .  1 
Z I S O K I N E T I C  

96 
18.3 

106.6 
0.375 

F FACTOR ( D S C P / l O * * 6 B T U )  0, 
E M I S S I O N  RATE-FRONT HALF- ( L B / l 0 * * 6 8 T U )  0.006 

% EXCESS A I R  .. -53184.9 

STANDARD CONDITIONS *68 DEC F r29.92 I N ,  HG 

ENGINEERING S C I E N C E  I N C .  
ARCAOIA, C A L I F ,  
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PARTICULATE E M I S S I O N  D A T A  REPORT 
METRIC SYSTEM 

_- - -  
SI-MS-3 VISTA METALS PARTICULATES SCRUBBER I N L E T  5-21-81 

. . . . .. . 7 ~ 9 ,  .. -. ...- 
BAROMETRIC PRESSURE ( M M  H G )  
AVG. ORIFICE PRES, nROP ( M M  H201 44.96 
VoLUME- OF D R Y  G A S  SAMPLED, METER COND.(M3) 1.810 
D R Y  . G A S '  METER CAMMA 1 , 0 0 0  ... 

A V G .  METER TEMP, ( C )  2 9 . 7  
VOLUME OF DRY G A S  SAMPLED (NM3) 1.7513 

. .  

. - . - . 

.... 

TOTAL H20 COLLECTED (MLJ 
VOLUME OF H Z O  COLLECTED (NM3) 
% MOISTURE I N  STACK GAS B Y  VOLUME 
MOLE FRACTION OF D R Y  G A S  

% CARBON D I O X I D E  
3 OXYGEN 
% CARBON H O N O X I n E  
MOLECULAR WEIGHT OF D R Y  GAS 
MOLECULAR WEIGHT OF STACK GAS 

47.5  
- - -. . 

0 , 0 6 3  

0 .965  
3.48 

0.13 
2 0 . 8 9  

0.00 
28 .86  
2 8 . 4 8  

. - - . . - .  

. . . - . . . 

.. 
AVERAGE STACK GAS V E L O C I T Y ,  STACK C n N D .  (YPS) 4 . 1 1  
AVERAGE STACK GAS TEMPERATURE ( C l  19.9 
ARSOLOTF STACK GAS PRESSURE ( M M  HG) 7 5 9 ,  
STACK G A S  FLOW RATE (M3/M) 42.45  
STACK G A S  FLOW RATE (NM3/M) 40.93 

NFT T I M E  OF TEST ( M I N . )  
STACK DIAMETER t M >  
SAMPLING NOZZLE DIAMETER ( C H I  

ISOKINETIC 

F FACTOR ( YM3/10**6BTlJ) 
EMISSION RATE-FRONT HALF- (KG/lO**6RTU 1 

9 6 .  

106.6  

0 . 4 6 5  
0 . 9 5 2  

0.00 
0,000 

0 EXCESS A I R  -53184.9 

S T A N D A R D  CONDITIONS *20 DEG C * 7 6 0  M M  HG 

E N G I N E E R I N G  S C I E N C E  I N C .  
A R C A D I A ,  CALIF. 
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PARTICULATE EMISSION DATA REPORT 

SO-M5*3 VZSTA METALS PARTICULATES SCRUBBER OUTLET 

. . .  .. 
BAROMETRIC PRESSURE ( IN. -HG) 2 9 . 9 0  
A V G ,  O R I F I C E  PRES.  DROP ( I N .  H201 1 . 6 8 0  
VOLlJME OF DRY G A S  SAMPLED, METER COND.(OCF) 6 4 . 7 1 3  
DRY G A S  METER GAMMA 1,oou- - 
AVG. METER TEMP. ( P I  82.0 
VOLUME OF D R Y  G A S  SAMPLED ( D S C F I  6 3 . 2 6 0  

TOTAL H20 COLLECTED (MLI 
VOLUME OF H20 COLLECTED ( S C F )  
% K O I S T U R F  I N  STACK GAS BY VOLUME 
MOLE FRACTION OF D R Y  CAS 

% CARRON D I O X I D E  

% CARRON YONCIXIOE 
MOLECULAR WEIGHT OF DRY G A S  
MOLECULAR WEIGHT OF STACK GAS 

O X Y G E N  

3 9 . 9  
1 . 8 8  
2 . 8 9  
0 . 9 7 1  

0 . 0 0  
2 0 . 8 9  

0 . 0 0  
2 8 . 8 4  
2 8 * 5 2  

. .. 

. 

._ --- 

. - 

. 

AVERAGE STACK GAS VELOCITY, STACK COND.. (FPS)  3 7 . 2  
A V E R A G E  STACK G A S  TRHPERATURE ( F l  7 4 . 6  
ARSOLUTE STACK GAS PRESSURE ( I N .  H G )  2 9 . 9 2  
STACU G A S  FLOW RATE (ACFMI 1 4 1 9 .  
STACX G A S  FLOW RATE (DSCFMI 1 3 6 1 .  

NET TIME: OF TEST ( M I N . 1  
STACK DIAYETER (IN, 1 

% I S O K I N E T I C  
S&.PIPLINC, NQZZLE DIAMETER C IN 1 

9 6  . 
1 0 . 8  

9 1 . 2  
0.249 

F FACTOR (DSCF/ lO**6BTUl  0. 
EMISSION RATE-FRONT HALF- ( L 8 / 1 0 * * 6 P T l J )  0. no0 

% EXCESS A I R  **I***** 

STANDARD CONDITIONS * 6 8  D E G  F r 2 9 . 9 2  IN, HG 

ENGINFEFING SCIENCE INC.  
ARCADIAI C A L I F ,  



- PARTICULATE EMISSION DATA REPORT 
,PETRIC SYSTEM 

SO-HS-3 VISTA METALS PARTICULATES SCRUBBER OUTLET 

BAR@METRIC PRESSURE ( M M  H G )  759 * 
AVG.  O R I F I C E  PRES, DROP ( M M  H20) 42 ,67  
VOLUME OF DRY G A S  SAMPLED, KETER COND.(X3) 1 .832 

.DRY GAS METER G A M M A  1 . 0 0 0  
AVG.  METER TEMP, (C) 27.8 
VOLUME OF D R Y  G A S  SAMPLED (NH3) 1 .791  

TOTAL H i 0  COLLECTED (ML1 
VOLUME OF H20 COLLECTED ( N M 3 )  
% MOISTURE I N  STACK G A S  BY VOLUHE 
MOLE FRACTION OF DRY G A S  

% C A R B O N  D I O X I D E  
% OXYGEN 
% CARBON NONOXIDE 
MOLECULAR H E I G H T  OF DRY G A S  
MOLECULAR WEIGHT OF STACK G A S  

39*9 
0 , 053 
2 , 89 .  
0,971 

0.00 
2 0 , 8 9 -  

0,oo 
28 84  
zn.52 

AVERAGE STACK G A S  VELOCITY, STACK COND. (YP.5)  11.33 
AVERAGE STACK G A S  TEMPERATURE ( C )  23,7 
ALBSOLMTE STACK G A S  PRESSURE ( X M  HG) 760 
STACK-GAS FLOW RATE (M3/M) 40.10  
STACK G A S  FLOW RATE ( N M 3 / M )  38.54 

NET TIME OF T E S T  ( M I N . )  
STACK DIAYETER fH1 
SAMPLING NOZZLE DIAMETER ( C N )  
% I S O K I N E T I C  

F FACTOR ( NM3/10**6BTU) 
EMISSION RATE-FRONT HALF- (KG/10**6RTl l )  

96 
0 . 2 7 4  
0.632 

91.2 

0.00 
0,000 

% EXCESS A I R  ::a**:** 

S T A N D A R D  CONDITIONS *20 D E G  C :760 MH H G  

ENGINEERING S C I E N C E  IEIC. 
ARCADIA, CALIF. 
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