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OBSERVATIONS OF SOURCE TESTS 
AT KAISER STEEL CORPORATION 

FONTANA, CALIFORNIA 

November 27-28, 1978 

I 

INTRODUCTION 

T e s t s  t o  determine p a r t i c u l a t e  emissions from t h e  baghouse se rv ing  

Coke Oven Bat te ry  "D" were conducted on t h e  above da te s  by t echn ica l  person- 

n e l  of Environmental Qual i ty  Cont ro l ,  Kaiser  S t e e l  Corporation. 

observat ions of t he  discharge s t a c k  were made during t h e  same per iod  by 

r ep resen ta t ives  of t he  Southern C a l i f o r n i a  A i r  Q u a l i t y  Management D i s t r i c t  

(SCAQMD) and Engineering-Science. 

Visual  emission 

The t e s t s  and observat ions were conducted pursuant t o  Paragraph X of 

t he  Amended Consent Decree entered on September 30, 1977 a t  t h e  U.S. D i s t r i c t  

Court, Cent ra l  D i s t r i c t  o f  C a l i f o r n i a  (Case No. CV76-0675WIL). 

The baghouse was i n s t a l l e d  a t  Coke Oven Bat tery "D" f o r  con t ro l  of 

p a r t i c u l a t e  emissions i n  t h e  e x i t  gases from hea t ing  of the  coke ovens. 

The c o n t r o l  equipment was i n  opera t ion  s i n c e  e a r l y  November 1978. 

remeining coke oven b a t t e r i e s  (B,  C ,  E ,  F ,  G) a r e  i n  the  process of having 

baghouses i n s t a l l e d ;  b a t t e r y  "D" i s  the  f i r s t  t o  be  t e s t e d  t o  determine the  

e f f i c i ency  of baghouse con t ro l  of p a r t i c u l a t e s  o r i g i n a t i n g  from coke oven 

s tacks .  

The 

PROCESS DESCRIPTION 

Each of t he  seven b a t t e r i e s  a t  Kaiser  S t e e l  c o n s i s t  of 45 i nd iv idua l  

v e r t i c a l  coke ovens. 

overhead larry car and heated f o r  16  t o  1 7  hours t o  complete t h e  coking 

process .  

pushed from the  oven i n t o  a rece iv ing  ("hot") c a r  f o r  quenching and t r a n s f e r  

t o  the  b l a s t  furnaces .  The pushing is accomplished wi th  a ram which t r a v e l s  

on the  s i d e  of t h e  ovens oppos i te  t o  t h e  hot c a r .  

a f t e r  t he  expulsion of the  coked product.  

Each oven i s  charged with 13-1/2 tons of coa l  from an 

A t  t he  end of t h i s  per iod t h e  incandescent coke i s  h o r i z o n t a l l y  

Charging i s  done immediately 

Each of t he  ovens is indirec:ly heated by what may be termed a "boof- 

s t r ap"  process .  

the  byproducts p l an t  f o r  removal of t a r r y  ma te r i a l s  and var ious  organics .  

The gases  then a r e  re turned t o  t h e  coke b a t t e r i e s  t o  serve  a s  f u e l  t o  hea t  

The gases emitted d u r i n g  the  coking process  a r e  vented t o  

e 



the coke ovens. 

t i v e  hea t ing  of t he  combustion a i r  being introduced,  

cyc le  every 30 minutes.  

about 4,000 sc fh  of 500 Btulscf  gas i s  r equ i r ed  f o r  each coke oven. 

imately 100 x 10 

ovens a t  Kaiser  S t e e l ,  o r  about 13,000 s c f h  p e r  oven.) 

The b r i c k  work surrounding t h e  ovens i s  used f o r  regenera- 

employing a r e v e r s a l  

According t o  information submitted by Kaiser S t e e l ,  

(Approx- 
6 sc fd  of coke oven gas can be generated by the  315 coke 

Emissions from t h e  combustion of t h e  coke oven gas used t o  heat  B a t t e q  

"D" ovens a r e  drawn through a baghouse by a 500 HP induced d r a f t  f an  and 

discharged t o  atmosphere through a 225-foot s t ack .  The baghouse, manufac- 

tured by American A i r  F i l t e r  (AAF), c o n s i s t s  of s i x  s e c t i o n s  with a t o t a l  of 

1,080 "si l icon-graphi te"  t r e a t e d  f i b e r g l a s s  bags of 49,760 f t 2  t o t a l  a r ea .  

(Design a i r / c l o t h  r a t i o  f o r  100,800 ACFM i s  about 2 : l . )  

i n su la t ed  to  maintain opera t ing  temperature near 450°F. 

constructed f o r  t h e  o ther  b a t t e r i e s  appear  t o  be s i m i l a r  t o  t h i s  one. 

The baghouse i s  

The baghouses being 

Although the  coke oven gas f u e l  is f a i r l y  c l ean ,  ma te r i a l  d i s t i l l i n g  

from the  coke oven charge can leak  through cracks i n  the  b r i c k  work i n t o  the  

combustion gases ,  introducing p a r t i c u l a t e s  i n t o  t h e  coke oven s t a c k  geses ,  

wi th  consequent v i s i b l e  emissions t h a t  can vary f r o n  10% to  p r a c t i c a l l y  100% 

a t  times. 

b r i ck  wa l l s  of ovens wi th in  a b a t t e r y ,  and t h a t  t he  cracks,  i f  present ,  w i l l  

be sea led  by fus ion  of t h e  m a t e r i a l  some 5 t o  10  minutes a f t e r  charging,  

f o r  any ind iv idua l  oven. 

This v a r i a b i l i t y  i s  due t o  d i f f e rences  i n  t he  condi t ion  of t h e  

SAMPLING AND ANALYTICAL PROCEDURES 

The sampling was conducted a t  t h e  o u t l e t  duct of the,baghouse a t  a 

po in t  upstream of the  induced d r a f t  fan and s t ack .  

downward w i t h  a 50-fOot run p r i o r  t o  the  sampling s t a t i o n  ( a  4 x 5 f t .  rec- 

tangular  cross-sect ion of d u c t ) .  

s i d e ,  sampling a t  s i x  po in t s  along each t r a v e r s e  f o r  a one-hour t o t a l  sampling 

t i m e  f o r  each t e s t  (see data  s h e e t s ) .  Great c a r e  was used i n  the  i n t r o -  

duc t ion  and removal of t h e  sampling probe and nozzle i n t o  and from t h e  duct 

due t o  the  high negat ive s t a t i c  p re s su re  (16-17" H20).  

The gases t r a v e l  v e r t i c a l l y  

Two sampling p o r t s  were used on the  4- f t  

The procedure followed ZPA Method 5 equipment and procedures,  a l s o  

inc luding  the  processing of "back-half'' (impinger) c o l l e c t i o n  t o  determine 

t o t a l  p a r t i c u l a t e  mat te r .  This  Gas necessary t o  determine compliance with 

app l i cab le  l o c a l  r egu la t ions .  (See Discussion of  Data and Resu l t s . )  

-2- . 
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I n  add i t ion  t o  p a r t i c u l a t e  sampling, samples of gas  were a sp i r a t ed  from 

t h e  duct a t  5-minute i n t e r v a l s  i n t o  a 2 cubic  f o o t  p l a s t i c  bag, t o  o b t a i n  

an in t eg ra t ed  average gas sample f o r  each one-Sour tes t .  The conten ts  of 

each bag were analyzed a t  t he  l abora to ry  using a Horiba MEj(A/204 i n f r a r e d  

ana lyzer  f o r  carbon dioxide and a Teledyne oxygen ana lyzer .  

w a s  absent ;  n i t rogen  w a s  determined by d i f f e rence .  

Carbon monoxide 

The technique used by KSC personnel  during t h e  sampling and sample 

processing (nozzle-probe, f i l t e r ,  i t lpingers)  appeared e x c e l l e n t  to t h i s  

observer.  

c u l a t e s ;  a l s o  t h e  equipment w a s  i n  exce l l en t  condi t ion  and showed c a r e f u l  

maintenance. The weighing of t h e  f i l t e r s  and determinat ion of t he  impinger 

res idue  weights was not  observed due no t  only t o  p r a c t i c a l  l i m i t a t i o n s ,  b u t  

a l s o  deemed unnecessary because of t h e  competence demonstrated by t h e  labora- 

" tory personnel .  

The personnel  have many years  experience i n  sampling f o r  p a r t i -  

DATA AND RESUtTS 

The tes t  da t a ,  c a l c u l a t i o n s ,  and r e s u l t s  a s  submitted by Kaiser S t e e l  

Env i romen ta l  Q u a l i t y  are included i n  t h e  Appendix. The p a r t i c u l a t e  ra t te r  

concent ra t ion  and emission rates w e r e  determined by three methods due co t he  

d i f f e r e n t  i n t e r p r e t a t i o n s  of p a r t i c u l a t e  matter by (a )  the former San Bernar- 

din0 County APCD, and (b) t he  present  SCAQMD r u l e s .  These a r s  as follows: 

- 

I. Rule 52A: This  r u l e  w a s  formerly i n  e f f e c t  dur ing  t h e  ex i s t ence  

of t h e  San Bernardino County APCD. Rule 52A, r a t h e r  than  

Rule 404(a) of t h e  SCAQFUI ( s e e  below), apparent ly  i s  p a r t  of t h e  

C a l i f o r n i a  SIP as submitted t o  EPA. hence is s t i l l  considered 

e f f e c t i v e  f o r  compliance determinat ions.  

c o l l e c t e d  p a r t i c u l a t e  matter, l i q u i d  o r  s o l i d ,  t o  b e  included 

in concent ra t ion  c a l c u l a t i o n s ;  i .e . ,  "front-half" p lus  t o t a l  

condensables i n  t h e  "back-half'' of t h e  Method 5 sampling t r a i n .  

The KSC summary shee t  shows t h e  Rule 52A test r e s u l t s  and maxi- 

mum al lowables .  

Rule 5% r e q u i r e s  a l l  

11. Rule 404(a): This ,  t he  present  p a r t i c u l a t e  matter concent ra t ion  

r u l e  of t h e  SCAQMD, r e q u i r e s  exclusion of a l l  l i q u i d  s u l f u r  com- 

pounds from t h e  p a r t i c u l a t e  mat te r  weight.  I n  p r a c t i c a l  terms, 

t h i s  excludes s u l f u r i c  a c i d  which is known t o  exist  as t h e  di-  

hydra te  (H2SOi2H20) when t h e  impinger r e s idue  i s  evaporated t o  

-3- 
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dryness and des icca ted .  

t h i s  y i e lds  the most conservat ive va lue ,  a s  has been determined i n  analyses 

over many years  by t h e  Los Angeles County APCD l a b o r a t o r i e s . )  

(The determinat ion of H2S04 is made by t i t r a t i o n ;  

111. Rule 405(a):  This ,  t h e  present  p a r t i c u l a t e  mat te r  nass  flow 

rate r u l e  of t h e  SCAQMD, i s  l imi t ed  to  " so l id  p a r t i c u l a t e  mat ter" .  

Kaiser personnel i n t e r p r e t e d  t h i s  t o  mean only  the  "front-half ' '  

c o l l e c t i o n  b u t  SCAQMO i n t e r p r e t s  s o l i d  p a r t i c u l a t e  mat ter  t o  be 

the  t o t a l  c o l l e c t e d ,  less s u l f u r i c  ac id  d ihydra te  (as  per Rule 

404a) unless  t he  presence of o ther  l i q u i d  p a r t i c u l a t e  mat te r  

can be shown. 

The r e c a l c u l a t i o n  of s o l i d  p a r t i c u l a t e  mat te r  by SCAQMD i n t e r p r e t a t i o n  

y i e l d s  (as would be expected) somewhat h igher  emission r a t e s  than KSC. 

are shown a s  t h e  c i r c l e d  numbers under Rule 405(a) on t h e  KSC Summary. 

These 

Other than the  Rule 405a r e s u l t s ,  all of the  KSC c a l c u l a t i o n s  were 

checked and found t o  be accura te .  

- PROCESS EQUIPMENT OBSERVATIONS 

The fol lowing process  equipment observat ions were obtained by the 

w r i t e r ;  A l  Gubey, Engineer, SCAQm; and Gerald R. Brown, Research Engineer, 

Kaiser Steel  Corporation. 

Baghouse Date 
T e s t  & No. of No. of Coke Oven Heating Press .  Drop T a p .  
No. Time Pushes Charges Gas Reversal  Times in .  H20 O F  

1 ii12717a 4 5 0942 

1053) 1042 

2 i i m i 7 a  4 5 1342 
(1347- 1412 
1450) 1442 

3* ii12a17a o 0 1015 
(1012- 1045 
1115) 1115 

(0945- 1012 
8.4 450 

8.5 460 

9 .o 465 

4 i i / z a / 7 a  5 5 1345 9.6 465 
(1348- 1415 
1452) 1445 

* P a r t i c u l a t e  samFle l o s t  (broken g i a s s  probe) .  Also breakdown i n  coa l  
feed  l i n e s  t o  oven during Test 3. 

-4- 
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According t o  Kaiser  personnel ,  t h e  baghouse f i l t e r  bags a r e  cleaned 

by reverse a i r  pressure  when t h e  p re s su re  drop a t t a i n s  10 inches of water .  

Af t e r  about two weeks opera t ion ,  t h i s  had not  y e t  occurred, and very l i t t l e  

material (extremely f i n e  and f l u f f y )  had accumulated i n  the  baghouse hoppers. 

VISIBLE EMISSION OESERVATIONS 

Mr. R, Bean, Engineering Inspec to r  11, SCAQMD, w a s  p resent  t o  observe 

emissions from Bat te ry  D s t a c k  dur ing  Tests 1, 2 and 4 on November 27-28. 

M r .  T. A. P e t e r s ,  Engineering-Science, was a l s o  p re sen t  t o  observe emissions 

during and a f t e r  T e s t  2 ,  only. 

Appendix. (Rule 50A of t he  former San Bernardino APCD and 401 of t h e  SCAQYD 
limct t o  3 minutes i n  any hour v i s i b l e  emissions of 20% opac i ty  o r  g rea t e r . )  

The i r  observa t ions  are included i n  the  

-5- 
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APPENDIX 

Summary - KSC Coke P l a n t  Bat te ry  "D" Compliance Tests 

T e s t  1 
P a r t i c u l a t e  F ie ld  Data 
Laboratory Analysis Data 
Calcu la t ions  

P a r t i c u l a t e  F ie ld  Data 
Laboratory Analysis Data 
Calcu la t ions  

P a r t i c u l a t e  F ie ld  Data 
Laboratory Analysis Data 
Calcu la t ions  

T e s t  2 

T e s t  4 

Diagram of Method 5 Sampling Equipment Used by KSC-EQC 

Visual Emission Observations 
T e s t  2 (T. A. Peters, Engineering-Science) 
T e s t s  1, 2 and 4 (R. Bean, SCAQMD) 
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SAMPLE 8OX 
HE41 CONTROL . ' 

I j CONTROLMODULE 

. .~ 

. .  . . .  . 

:* 

. .  . . :  . . 

. .. . .  

.. 
. .  

. ,I 

. .  

. . .  

. .  

P.O. BOX 3356 o CHERRY HILL, NJ C8034 
. ..'. GI1 ENTEFPRISES. INC. 

. .  
.. . .  

. .  . - .... 



Company e;h,a;w% G& 
Date jlh7./7~0 Time F i r s t  S i g h t e d  Plume - 
Time S t a r t  I/qZb .- Time S t o p  [Qy) ~ 

', I 

. A i r  Temperature b .  Rela t ive - l lumid i ty>B ,, . 

Wind speed 16 i=r  &2d 
Sky Condit ion S q T @ f i >  

wind D i r e c t i o n  -  NE! 
Backqround -- S[<y - I  

Plume C h a r a c t e r i s t i c s :  Continuous: ( 4 ye's ( 1 no 

Color . f J O u c  * D i s p e r s i o n  D e s c r i p t i o n  C O d l k ~  

Stack Height 200 (ft) Observer location:&-(ft) h!&) of stack 

' Sun l o c a t i o n  
( ) Back of Observer 

r ( x). Right Shoulder 
( ) Left Shoulder  
( Other  

. 

/ 



VISIULE EMISFIW ORSFTJDTJnN RSCOFD 

Company- i6+5- Sl-E2ZL A- * 
Date f /  27 
Time S t a r t  /so0 - Time St'op /g% 
A i r  Temperature Relative Uumidity 20 
Wind Speed L 6 - / 5  &4 
Sky Condit ion Rackqround --.- 5&r 
Plume C h a r a c t e r i s t i c s :  Continuous:  ( <yes ( . )  no 

Time F i r s t  S i g h t e d  P l u m e  
I I 

I . .  
Wind D i r e c t i o n  -- '.bflE 

Color- - D i s p e r s i o n  D e s c r i ? t i o n  P. u h / / N 7  
Stack Height 200 ( f t )  Observer l o c a t i o n :  'h - f f t )  of s t a c k  

Sun l o c a t i o n  . . .  
( ) Back of Observer ( ) Left Shoulder . .  

. .  . ( X)  Right Shoulder ( ) Other . .  . .  

. .  . .  E m i s s i o n  P o i n t  mcE O&?d 'i3KEfiv b- ~ ~ ~ O Q S ~  
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Symbols 

Sun = -&’ P o i n t  where  plcnna obse rved  = ..... 
Plune d i r e c t i o n  = ---F Observer  = 4 

Water Va2or Condensate 

Photographs: S & A  File ( 1 Enclosed  ( ) None .( r‘ 
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