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OBSERVATIONS OF SOURCE TESTS 
AT KAISER STEEL C O X P O R A T I O ~  

FONTLYA, CXLIZOX31.4 

March 26-27, 1979 

INTRODUCTION 

T e s t s  t o  determine particulate emissions from t h e  baghouse s a m h g  

Coke Oven Bat tery C were conducted on the  above da te s  by technical  

personnel of Environmental Qual i ty  Control, Kaiser S t e e l  Corporation. 

Visual  emission observations of the discharge s t ack  were a l so  made 

during the  same period by Environmental Quality Control yersonnel. 

The tests and observations were conducted pursuant t o  Paragraph X 

of t h e  Amended Consent Decree entered on September 30, 1977 a t  the  

U.S. Dis t r ic t  Cour t ,  Central Distr ic t  of Cal i forn ia  (Case No. CV76- 

0675W).  

The baghouse w a s  i n s t a l l e d  a t  Coke Oven Battery C 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  exit gases from heating of t h e  coke ovens. 

The cont ro l  equipment was i n  operation about two weeks p r i o r  t o  these 

tests. 

process of having baghouses i n s t a l l e d ;  Bat tery C i s  the  t h i r d  t o  be 

t e s t ed  t o  determine t h e  e f f i c i ency  of baghouse cont ro l  of pa r t i cu la t e s  

o r ig ina t ing  from coke oven s tacks.  

November 27-28, 1978 and February 12-13, 1979, respect ively.)  

The remaining coke oven b a t t e r i e s  (B, F and G )  are i n  the  

(Batteries D and E were tes red  

PROCESS DESCRIPTION 

Per t inent  da ta  f o r  t he  coke b a t t e r i e s  a t  Kaiser S t e e l  Corporation 

have beer reported previously (see report  f o r  Coke Bat tery E, March 1979) 

Each oven i s  charged with about 1 4  tons of coa l  from an overhead l a r r y  

car and heated f o r  1 6  t o  18 hours t o  coinplete t he  coking process.  at the  

end of t h i s  period, t he  incandescent coke i s  hor izonta l ly  pushed from 

t h e  oven i n t o  a receiving ("hot") cer f o r  quenching and t r a n s f e r  t t  

the  b l a s t  furnaces. 

on the  s i d e  of t he  ovens opposi te  t o  the  hot car. 

irrslediately a f t e r  t h e  e-xpulsim of t he  coked product. 

The pushing i s  accomplished with a ram which t r a v e l s  

Charsing is dcne 
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The ovens of Bat tery C a r e  heated with coke oven gas,  using 110,000 

t o  165,000 cubic f e e t  per hour of gas  of about 550 BTU/ft.3 heat  content 

( t h e  va r i a t ions  in observed gas usage a r e  a funct ion of t h e  charging 

a c t i v i t y  a t  t h e  b a t t e r y  during t h e  t e s t s ) .  The br ick  work surrounding 

t h e  ovens i s  used f o r  regenerat ive hea t ing  of the  combustion a i r  being 

introduced, employing a r eve r sa l  c y c l e  every 30 minutes. 

Emissions from t h e  combustion of the  coke oven gas used t o  hea t  

Bat tery C ovens are drawn through a baghouse by a 400 W induced d r a f t  

fan and discharged t o  atmosphere through a 225-foot s tack.  

house, manufactured by American A i r  F i l t e r  (AAF), cons i s t s  of f i v e  

sec t ions  with a t o t a l  of 840 "sil icon-graphite" t r e a t e d  f i b e r g l a s s  

bags of about 38,000 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  56,000 

ACFM i s  about 1-1/2:1). 
maintain operat ing temperatures near  350'F. 

s t r u c t e d  f o r  Battery B appears t o  be similar t o  that f o r  Bat tery C 

( the  two are adjacent  t o  each o the r ) .  

The bag- 

The duct ing and baghouse a r e  in su la t ed  t o  

The baghouse being con- 

Although gas f u e l  is f a i r l y  c lean,  ma te r i a l  d i s t i l l i n g  from t h e  

coke oven charge can leak through cracks i n  the  b r i ck  work i n t o  t h e  com- 

bust ion 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 ack  gases, 

with consequent v i s i b l e  emissions ( i f  uncontrolled) t h a t  could vary 

from 10 percent ' to p r a c t i c a l l y  100 percent  a t  times. 

is due t o  d i f fe rences  i n  t h e  condi t ion of t h e  b r i c k  wal l s  of ovens 

within a ba t t e ry ,  and t h a t  t h e  cracks,  if present ,  w i l l  be sealed by 

fusion of the  mater ia l  some f i v e  t o  ten 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 

SAMPLING AND ANALYTICAL PROCEDURES 

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

a point  upstream of t he  induced d r a f t  fan and s tack.  

angle  v e r t i c a l l y  downward with an approximate 25-foot run p r io r  t o  t h e  

sampling s t a t i o n .  

sampling a t  s ix  po in t s  along each traverse f o r  a one-hour t o t a l  

sampling t i m e  for each t e s t  ( see  da t a  shee t s ) .  

in the  in t roduct ion  and removal of t h e  sampling probe and nozzle i n t o  

and from the  duct due t o  the  negat ive s t a t i c  pressure (7" t o  9" H20). 

The gases 

Two sampl ing  p o r t s  were used a t  90-degree diameters,  

Great care  was used 
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The procedure followed EPA Method 5 equipment and procedures, a l s o  

including t h e  processing of "back-haif" (impinger) c o l l e c t i o n  t o  deter- 

mine total  p a r t i c u l a t e  matter.  

with appl icable  l o c a l  regula t ions  ( see  discussion of Data and Resul ts) .  

In 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  

This  w a s  necessary t o  determine compliance 

from the  duct a t  five-minute i n t e r v a l s  i n t o  a 2-cubic foo t  p l a s t i c  bag 

to  obta in  an in tegra ted  average gas  sample f o r  each one-hour t e s t .  The 

contents  of each bag were analyzed a t  t h e  laboratory using Horiba I.iEXA/ 

200 and MEXA/201 i n f r a red  analyzers  f o r  carbon dioxide and carbon monox- 

ide ,  respec t ive ly ,  and a Teledyne oxygen analyzer.  

by d i f fe rence .  

Nitrogen w a s  determined 

The technique used by Kaiser S t e e l  Corporation personnel during the  

sampling and sample processing (nozzle-probe, f i l t e r ,  impingers) appeared 

exce l l en t  t o  t h i s  observer.  The personnel have many years '  experience 

i n  sampling f o r  pa r t i cu la t e s ;  a l so ,  t h e  equipment was i n  exce l l en t  condi- 

t i o n  and showed c a r e f u l  maintenance. 

determination of the  impinger res idue weights was not  observed due not  

only t o  p r a c t i c a l  l imi t a t ions ,  but  a l s o  deemed unnecessary because of 

t h e  competence demonstrated by t h e  labora tory  personnel. 

The weighing of t h e  f i l t e r s  and 

DATA AND RESULTS 

The test da ta ,  ca lcu la t ions ,  and r e s u l t s  as submitted by Kaiser 

S t e e l  Environmental Quality are included i n  t h e  Appendix. 

c u l a t e  matter concentration and emission r a t e s  were determined by 

t h r e e  methods due to  the  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) t h e  former San Bernardino County APCD, and (b) t h e  present  

SCAQMD ru le s .  These are as  follows: 

The p a r t i -  

(1) Rule 52A: This r u l e  w a s  formerly in e f f e c t  during t h e  

ex is tence  of the San Bernardino County APCD. Rule 52A, 

r a t h e r  than Rule 404(a) of t h e  SCAQMD (see  (2)  below). 

apparent ly  is pa r t  of t h e  Ca l i fo rn ia  S I P  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 

determinations.  

mat ter ,  l i q u i d  or s o l i d ,  t o  be included in  concentrat ion 

Rule 52.4 requi res  a l l  co l lec ted  p a r t i c u l a t e  
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ca lcu la t ions ;  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 .  

52A test r e s u l t s  and maximum allowables a r e  shown on Table 

1, and a r e  a supplement t o  the  tes t  resulr summary by Kaiser 

S t e e l  Corporation a t  t h e  beginning of t h e  Appendix. 

The Rule 

(2) Rule 404(a): T h i s ,  t h e  present  p a r t i c u l a t e  mat ter  concentra- 

t i o n  r u l e  of the  SCAQMD, requires exclusion of a l l  l i q u i d  

s u l f u r  compounds from t h e  p a r t i c u l a t e  mat ter  weight. 

p r a c t i c a l  terms, t h i s  excludes s u l f u r i c  acid which is known 

t o  exist  a s  t h e  dihydrate  (H2S04-2H20) when t h e  impinger 
res idue  is  evaporated t o  dryness and desiccated ( the  d- etermin- 

a t i o n  of H2SO4 i s  made by t i t r a t i o n ;  t h i s  y i e l d s  t h e  most 

conservat ive value,  a s  has been determined i n  analyses over 

many years  by the Los Angeles County AF'CD l abora to r i e s ) .  

(3) Rule 405(a): This, t h e  present  p a r t i c u l a t e  mat ter  mass flow 

I n  

rate rule of the  SCAQMD, i s  based upon s o l i d  p a r t i c u l a t e  

matter, as defined by SCAQMD Rule 102. 

s o l i d  p a r t i c u l a t e  mat ter  a s  " p a r t i c u l a t e  mat ter  which exists 

as a s o l i d  a t  s tandard conditions".  

not  exclude any s o l i d  p a r t i c u l a t e  matter which may be co l lec ted  

by t h e  "back-half'' of EPA Method 5 t r a in .  

c u l a t e  mat ter  a s  defined by t h e  SCAQMD includes t h e  t o t a l  

f r o n t  and back-half c o l l e c t i o n  of t h e  sampling t r a i n ,  l e s s  

s u l f u r i c  ac id  dihydrate  [ a s  f o r  Rule 404(a) 1, unless  the  

presence of o the r  l i q u i d  p a r t i c u l a t e  matter can be shown. 

On t h i s  i n t e r p r e t a t i o n  t h e  SCAQMD and the  w r i t e r  are i n  agreement, 

The l a t t e r  def ines  

This d e f i n i t i o n  does 

Thus, s o l i d  p a r t i -  

. 

as confirmed with both Messrs. C. O'Halley and W. B. Krenz by telephone 

on March 22, 1979. 

The r eca l cu la t ion  of s o l i d  p a r t i c u l a t e  matter by SCAQMD in te rpre-  

t a t i o n  y i e l d s  (as would be expected) higher emission r a t e s  than by the  

Kaiser S t e e l  Corporation ca l cu la t ion ,  which used only the  "front-half" 

c o l l e c t i o n  of the sampling t r a i n .  The recalculated mass flow r a t e s  

are shown a s  c i r c l e d  values  on t h e  Kaiser S t e e l  Corporation Summary 

and t h e  var ious ca l cu la t ion  shee ts .  

-4- 
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TABLE 1 

KAISER STEEL CORlPOUTION 
COKE FLANT BATTERY C COXPLIILUCE TEST 

RULE 52A RESULTS(a) 

Particulate Matter Concentration 
Rule 52A - grjdscf 

Gas Flow Rate 
T e s t  No. Date & Time (dscfm) .Test Cb) Allowed 

c-1 3/26/79 
0950-1055 

(Sample lost - No data) 

c-2 3/26/79 36844 0.0364 0.0505 
1330-1529 cc) 

c-3 3/27/79 37123 0.0124 0.0503 
1048-1151 

c-4 3/27/79 37268 0.0222 0.0503 
1405-1509 

(a) 

(b) 

See Appendix for all other results, data and calculations per- 
formed by Environmental Quality Control-Kaiser Steel Corporation. 
The variability in Rule 52A concentrations, as compared to the 
Rule 404(a) results, are caused by the differences in the H2S04 
content in the "back-half" condensables for the three tests. 
Sampling interrupted by power failure (53 miqutes). (c) 



I .  

Other than the  Rule 405(a) r e s u i t s ,  a l l  of the  Kaiser S t e e l  Corpora- 

t i o n  ca lcu la t ions  were checked and found t o  be accurate .  

PROCESS EQUIPMENT OBSERVATIONS 

The process equipment obsenrat ions shorn on T a b l e  2 were obtained 

by t h e  writer and by Messrs. Gerald R. Brown and Eldon Winterbourne of 

Kaiser Steel. 

According t o  the  cont ro l  instrument s e t t i n g ,  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  pressure drop a t t a i n s  

8 inches of water. 

on March 27 during t e s t  C-3. 

One cleaning cyc le  apparent ly  occurred a t  about 1110 

VISIBLE EMISSION OBSERVATIONS 

Messrs. Neil Jones and R. L. Skipper of Kaiser S t e e l  Environmental 

Quality Control observed emissions from Bat tery C s t a c k  during the  source 

tests. 

t h e  former San Bernardino APCD and 401 of the  SCAQKO l i m i t  v i s i b l e  

emissions of 20 percent opaci ty  o r  g r e a t e r  t o  no more than three  c inu te s  

during any hour.) 

Their observations are included in  the  Appendix. (Rule 50A of 

The vriter and M r .  A l  Gubey, SCAQMD, informally observed t h e  s t ack  

a t  i n t e r v a l s  and noted no v i s i b l e  emissions a t  chose times. 
, 



rl m 
m 

m u  

m 
c2 Z i  

! : 
0 
z 

n 
U m 

m 
P- 

m 

m 
U m 
P 

i? 

w 
N 
I 
rl 

2 
I 
0 

0 u m 
0 
U m 

VI VI 
P- 

m VI 

u u  u u u u  u u  u u u  
o m  m o m 0  o m  o m 0  
00 m u u m  rlrl u < m  
drl rlrlrlrl rlrlrlrlrl 

n 

V 
a 

m u  

h 

V 
0 

m m  

u o  

n 
al 
r n o  V 



~~ ~ 

. .  

... . 

APPENDIX 

Summary - Kaiser S t e e l  Corporation Bat tery C 
Compliance Tes ts  

T e s t  C-2 
P a r t i c u l a t e  F ie ld  Data 
Laboratory Analysis Data 
Calculat ions 
Baghouse. Data 

Test C-3 
P a r t i c u l a t e  F ie ld  Data 
Laboratory Ana lys i s  Data 
Calculat ions 
Baghouse Data 

T e s t  C-4 
P a r t i c u l a t e  F ie ld  Data 
Laboratory Analysis Data 
Calculat ions 
Baghouse Data 

Visual Emission Observations 
Tests C-2 and C-4: 
Test  C-3: 

N e i l  Jones, F_QC/KSC 
R. L. Skipper,  EQC/KSC 
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. .  B. T o t a l  t e s t  time, ('e) 20 minutes 

1. Impinger AZO; VH.-~  74 fi. 
C. Water collected: 

2. S i l i c a  Gel, t5r20 . 4 . 0 5  

. .  _. . . . . .  . . .  : . . .  . .  

. . . . . .  . .  .. 
. .  . .  I). Particulate Weight: 

. . 1. ' Front Half, M i  &b/## ' f&.' . .  . .  . . . . . . .  
. . . . .  

. .  

.. 
2. BackHalf, %, 0.07%7 gm. 

3. Sack Half H2SO4'=$ 8.Od65 G- . .  

3. Volume metered . .  
. . .  

vm = . 44f CF x E&& = 4 d Y  CF 
.% 

' , . F. Average f i  ' 0.72 (ttH20)Z 
. .  

... G. Averaga AH A## "~2;2!..6 = ' O s / /  "Hg 

'XI . 9 + 460 = . .  
E. Average netor temperature, Tm 

1.- Average stack temperature, Ts 303 ' .  + 460 = 7i3' 

5'/ . % 

J. Stack absolute pressure, Ps 2 A 3 2  ' "Hg I .  

K. Stack s t a t i c  pressure -f./ "H20 

. L. Barorretric pros+e, Pb 2x92 "Hg 
. . . . . . . . . .  M. C02 A 9 9  ; Bp 02 / S C  0 ; $ co 0.02 : k N;! 7 X 3 f  

El. Area of stack, A, 30.63  f t2  

p. P i t o t  tub9 factor ,  Cp 4wc 

- .  

2 0. Area of nozzle, A, fi.o~oo?+/ ft  
. .  

. . . . . . . .  _. ..- 



, - .  
. .  

II. Calculations: 

B. Moisture Content of Stack Gas 

1. 
. 

. .  
. . .  . .  . .  

2. 

H20 collected in impingers 

C. Nolecular Weight of Stack Gas, lb/lb-mole 

.. 

= ' K0.93 f t / s e c  



. .  
( D . O / q #  9.) + p4075L7 d ' ' ct .= x 15.43 = 0.0 3 L.q grldscf 

( 3x77 dscf) . .  

- 2. Net Particulate (Tot i l  ' l ess  H2SO4- '2H20 - Rule &&a) ' 

MI. +r:Mh - (H2SO4.2H20) _ . _  

. .  

. .  
. .. 



*/p Iso'khetic Variation 

. .  . .  
. .  . .  . .  . 

. .  
. .  . .  

( S e  Conditions: 60 OF and 29.92 "R4) 

I 

. .  

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

1 
' I  

. .  

. .  
.. . . . .  

. .  
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I (  LAMRATOXY ANALYSIS DATA 
PARTICULATE SOUElCE SAw2LJ3 

2. Initial v01. H$ in Imp. 9 m l .  6. I n i t i a l  lit. S i l i c a  Gel 33'. LO m. 
3. Vol. H20 Condensed 9~ m l .  7 .  Weight Gain // .80 gm. 

4. Vol. Wash H$ -2yo m l .  

PARTICCISL:T2- DATA: 
Front XalI: Back Half: . 

8. Final  F i l t e r  Weight 3y2.7 mg. .l3. Total Condensables ld.9 mg. 
.. . 

10.8 mg. 

.lo. F i l t e r  Par t iculate-  4.7 mg. 15. Nat Condensables - 6.  mg. 

. .>.. . 

9. Initial F l l t e r  Weight 333.'Lm,o;. 14. H2S04'2H20.j. .. 

. .  

11. Probe Part iculate  q, I mg . 
. .  

12. Total  Par t iculate  i3.8 %. 
. 

. .  
~- ._ . .  

16. Acetone Kash .'4( ni l .  

FLUE GAS AMLYSES: 
Nolecular 7,kizX Detembation: Room Temp. 7O0f Baron Press. 2l.Jz 

Other __ 
21. 

. .  

1 
I . .  .. ... . - 
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.. 

. .  1. Necessary Data: 

A. No. of traverse pints /2 
B. Total  t e s t  t h e ,  (8) 40 minutes 

C. Water collected: 
1. Impinger H2Q; VH+ 89 IS.. 

2. Si l i ca  Gel, WH2o 1 /%go 0. . 
. . .  

. . .  . . .  . _  
.: 

. . .  . .  . .  . .  D. 'Particulate..Keight:. ' . .  . 
. . . . . . . .  1.- . Front H a i f  ,. Hf 

3. Back Half H2SG4sW20 0, o / O B  gn. 

L! n/38. .&. .' . .  . . . .  . . .  . .  . . .  . .  . .  

2. Back Half, I$, ' 'd .O/  69 gm. 
. .  

E. Volume metered 
/. 0 - &.3 CF x KXCF = 40.3 CF vm - 

F. Average 0.726 ( "HzO) * 
G. Averaga AH ' "H2$l&6. = o-/ /  "Hg 

H. Average ae t e r  tenperatwe, T i  

I.- Average stack temperature, T, . 2?9+ 9 + 460 = 759 ' % 

74 9 + 4 6 O  = .  .<34 % . .  

J. Stack absolute pressure, Ps 2X 39 ' "Hg 

IC. Stack s t a t i c  pressure -72 "A20 

. L. Baroaetric pres&, Pb 2g.92 ''Hg 

M. 4 C02 I 5 0 2  /x90 :$co 0.02 : $ Nz 7295 
2 N. Area o f  stack, As dd.(,.? f t  

0.  Area of nozzle, & ~ 0 3 + /  f t2  

P. P i t o t  tcbe factor ,  Cp 0.8s' 



B. Moisture Content o f  Stack Gas 

1. H20 collected in,impingers 

. 
.. . .  

vwc( std)  = K ( v ~ ~ o  
. . . .  . . .  

. .  

- 0.04636. x ( 2 4  d... 1. = .3.;9 . .sCf 
. . . . .  . . .  . . . .  ..'wc( s td)  .-. . . . .  . . .  

. .  . .  
. . ,  2.. .H2C collected *&.sUica gel  . . .  .. ~ . . . .  

. 
Vwsg(std) = K x ('%p&)) 

= 0.04644 .x ( /Ag. gm.) = LJ05g '' scf 'wsg( std) 

Bws - 
3. Moisture Content of Stack Gas, B, 

- vhd std) 'wsg( std) 

vwc( std) +' 'wsg( std) + 'm( SM) 

- ( 3-89 sc$-+A o . s x  scf) - ~ ~ _ -  AI04 
( 3.89 scf) + ( &,55 scf) + ( 38.88 scf)  

%s = 

C. Molacular Weight of Stack Gas, lbllb-mole 

- 
V s = K  C 

P P  

- 
V, = 85.48 

= '  5 A / 5  f t l s e c  

\ 
- . .  

. .  



. .  

. _c . 

m . .  
. . I 

x 
. .  . .  



€I. $ Iso‘dnetic Variation 

T~ ‘m( s t d )  Pstd loo 
$ 1  = 

8 y, A, P, T,td (1 - Bus) x 60 

( 759 OR)( 38.Dk dscf) 

( LO dn)( 5 A / 5  ft/sec)(O, 00034/ ft2)(-3CjIBg)(l - O./O+ ) 
% I = 0.0959 x 

. .. .. 
’. . 

.. . .  
. .  

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

. .  .~ . . .. . .  
. . ~ .  . .  . .  . 

(Std Conditions: 60 % and 29.92 “HqJ 

. . .  

- 
.. . .  

. .  . . .  

... 







1. . . .  I . . .  LP30RATOaY ANALYSIS DATA 
PARTICCLATZ SOURCE S . U ! P S  

-__c 

_c==__ 

Run KO. 'C-q Location 
tab .  No. q i q  47 

Sa@e Date - 
EOISTW DATA: ' 

1. Final  viol. H20 in Imp. a7f d. . 5. ~ina, kJt.  S i l i c a  G ~ I  , 7 3 z ~ F f ~  
72z54 gm. 2. I n i t i a l  VOI. H&I in ~np . '&f  

3. Vol. H20 Condensed 

m l .  6 .  I n i t i a l  wt. Si l i ca  Gel - 
76 d. 7. Weight Gain /J. d gm. 

4. Vol. Wash H$ ' l f l  d. 

PARTICULATE DATA: 
Front Hal l :  Back H a l f :  

.13. Totel Condensables ' 92- 7 m2. 8. Final Filter %eight 3q7,/ mg. 

37, 7 mg. 
. .  9. I n i t i a l  F i l te r ,  Weight 334*9 mg. 14. H2%4'2H20 

7 . 2  mg. - .lo* F i l t e r  Par t iculate  783 mg. 15. Net Cor.densables 

ll. . .  Probe Part iculate  %I mg. 
12. Tot& Part iculate  l1.Y r.. 

16. Acetone gash 
I If 

m l .  

, 

Other - 
21. 

22. 

23 - . .  



A. No. of t raverss  points /-? 

B. Total  test t i n e ,  ( e>  60 minutes 

C. Water collected: 
1. Impingsr H2Q; V H ~  72 m l .  

2. S i l i c a  Gel, b 2 0  m.54 gm. 

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

. .  . .  D. Particulate .Weigh+ . . . .  . . .  
. .  :.. 1; .Front H ~ K ,  ~f ~.;j//' ' '  p. 

2. Back Half, l?b &. 0#27 &"I- 

. _ .  . . .  . _ .  . .  . .  . .  

. .  
3. Back Half II2SO4*W$ 4.0399 gm- 

E. Volume matered 
LO 40.2 CF x DGHCF = 40,Z CF 

1 
vnl = 

F. Average a 0.72f ("H20)Z 

G. Average AH / .+L "H20/13.6 = 0. // "Hg 

H. Average meter t e q e r a t u r e ,  Tm 7q 9 + 460 = 539 % 

I. Average s tack temprature,  Ts J9/ + 460 = 

J. Stack absolute pressure, Ps 22.23 "Hg 

I(. Stack s t a t i c  pressure -8.9 "H2O 

7J/ oil 

L. Barometric p r e s s e e ,  Pb 2 X 8 f  "Hg 1 
14. Bp co2 252 : $02 /LXO : 5'r co 0.02 : d P N2 799L 

N. Area of s tack,  As 9f i .6 .3 ft2 

0.  Area of nozzle, & 0, o 0 03#/ f t2 

P. P i t o t  tub3 fac tor ,  Cp 0. f f 



.. , '  

. 11. Calculations: 

A. Stardard Volume Metered 
Tstd - 
PStd Tm 

Vm(std) = 'm 

= J x 5 j  dscf 
( 2f.99 "Hg) 

= 17.390 x ( q O . 2  CF) x 
( K39 OR) 

Vm( S t d )  

B. Eloisture Content of Stack Gas 

1. A20 collected i n  impingers 

vwc(std) = ( 'HzO 

. .  . .~ .. 
. 

. .  
. .  

-. 3.62 . scf . .  0.04636 x . (  . .?8 ' n l .  ) ' 

. . .  . .  . .  
.. . 

. .  
. .  . .  

. .  . . . .  .. 'wc(std) = ' 

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

. .  
.. 2. "0 collectad s i l i c a  gel ' '. 

. Vwsg('Std) = K x ( 1%20> , 

. . -'wsg(std) = 0.04644 x ( / 0 . 5 5  gm.) = 0.G9 scf 

3. Moisture Content of Stack Gas, E,, 
- vwc( std) + 'wsg( std) 

Bws - . .  

B, = 

'WC( std) + 'wsg( std) + 'm( std) . .  . 

( 3.d2 SCCJ -b ( 0.+9 SCf) 
= 4,099 

. .  ( "3.& ' scf) -+ ( a,gy scf) + ( '325f scf)  

C. Molecular Welght of Stack Gas, lbl lb-mole 
.. 

1. (DW Molecular Weight) = t 1 . 1 ~  

u' = ( O h  ) ' 952 $ CO2 + ( Q.32 ) /&SO 02 + (Oi28) 7$?48 $(lrzKD) 

. = ~.?$?i?$ lb/lb-mole 
. .  

2. M, '(wet b1o1ecular Weight) = Md (1 - B,) + 18 B,, 
M, =( 29.34' 

D. Average Stack Gas Velocity 

1 (1 - 0,099 ) + 18 ( 6#049 ) = 28,22 lb/lb-zc: 
. .  



. . ,  
. .  

? 

.. 

E. Average Stack Gas Volumetric Flow Rate 

Q, = (3600 sec/hr) Vs A, (1 - Bws) - - Tstd ps - - 
Pstd T, 

dscfhf60 = 372L8 dscfm = 2 2 3 6 b L ~  

F. 

. .  . .  

, .  

. .' 

.PMR' 

. .: 

G. Particulate Concentration 

1. Total Particulate 

x 15.43 - Mf + %  

Vnl( Std) 
Ct =. 

Ct = x 15.43 = 0.0222 grfdscf 
( o.o//+ + ( u.o#27 B.) 

( 3zf l  dscf) 

._ 
s d,OD7? grldscf 

3. Front H a l f  Particulate 

'm( std) 
x 15.43 % 

Cf = 



.: 

Iso'dnetic Variation 

k I 

T~ Vm(sM) Pstd loo $ 1  = 
6 vs An P, Tstd (1 - Bws> x 60 

. .  
. .  - 

. . ._ 

. -  .. . .  
. .  . .  - : . . . .  , .. . 

. . .  . . .  
.. . .  . 

' '  . . _  
. .  . . .  . . .  .. 

.. . .. . 

.. . . 

.. .. - . .  . . . .  

. . 

. ... 

.. 

-: 







MRP .. 

. .  

. .  

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

MAP ~. . .  

. 
. .  h f  

. .  

. .  . .  

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

. . . . .  ..... _ -  - . .  
_-* . .  . . . .  . _ .  

. .  

. .  . .  

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

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

.. 
. .  

. . . . .  . . .  . . . . . .  . . . .  
. . .  . .  . .  2 . .  . . . . .  .. . . .  

. .  
. . . .  

. _. . 

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

. .  

. .  

. . .  
.. 

. . .  
. .  

._ . 
: .  . .  

. . .  
_ .  

. . . . . .  . . . . .  . .  . . . .  . . .  
.. ~ - 

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

.. 
. . .  

! a 
. .  

:_ : .:;. :. . 

. _ .  - . 
. .  

i 

. .  .- . .  
. 

.. 

.. 

I 

. . . . . . . . .  

. .  
. .  

.... 

0 . ' .  . / .  
.-Point w h e r e  plurne observed 7 - - - * - .  _ .  
. . - - O b s e r v e r  = .,< I:,:: ... 

.. symbols 

. - .  plume di rec t ion  = --F . .  .. 

' Water &?or. cona- . .  pns ate 

. . . . . . . . . .  . . .  
Sun = &/ ..: . - . I  

.. __.. 
. . .  . . .  . . .  . . . .  . . . .  . . .  - . ............. .: .; .,.-; . .>:-T..:,: '-; . . 

. .  
i . . .  - .. _.. . . . . . . .  . . .  

. 
, . . .  . .. - .. , . 

. .  
. . . .  . . .  . .  

.... 
. ! .  . .  

. . . .  .. . .  

, ..... 



. .  - -  . .  . .  
Sun location ( ) Back of Obsem'er ( ) Left .Shoulder  

. .  . .  
. .  

(. 1 .Other. ( ) R i g h t  

m i s s i o n  p o i n t  
f .  

. .  cte ' .: 
. .  "C " 



_ .  
. .  

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

- .  . __.___ > ___. ~ __-,-_ L. ..----.- .-..-; ....... . . .  . . :. I . . 
. .__. .. ... . . . . . . . . .  . . .  

. .  . .  
. .  .. ,- .--s *ols,-; ,_._,_, :.--, ~ 

. . . .  

A'-.. 

... 
i 

: Point vjher&~ 'F . : .... &served -;, ~ . .  - . . . . .  
= . i  - - - - ,-:- . .  

i 

. .  .. 
. .  . . .  I .. . . .  

. .  . .  .: 

. 
. .  

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

- 
./. . * _  . . . .  . . . . .  _ . _  ....., - . . . . . .  

sun = ' ' observer = . . ' . .i. . 

. .  
. .  

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

. . . . . . .  

- piun? ai+kioi 7, .:.-?- - .  . .  
.i - . .  .. , .  

: _ . .  , .. , . .  - .  

. . . . . . . .  -- . 
- . . .  -- . . ____-.,._- . . .  

' *  . . .  . . .  . . .  . . .  ...... . . ... , . . . .  -.i .- ......... . . .  . . . . .  f . . .  . .  
-.- 

.... .. . .,. . . .--  . ,. . . .  . .  
.___. 

.. ... . . .  - .: ..... ;:. .1 . . :  , /  . . . .  ..i L.: . . .  - A. _._ c - . . , : ,  ;. . . . . . . . .  . . . .  ......... . . _  : ._ . . : :  . ; .  
. . .  

I '  

. . .  . .  ,. . .  
. .  A ~~ ~ ~ 

. .  

... 

.. , . . .  ... ........ .5 . .  . .  
:_ . -.. . . .  ~ 

. . .  . .  ... . .  .:. .: 



, Sun l o c a t i o n  
( ) Back o f  Observer 
( ) Right Shoulder 

( ) Lef t  shoulder 
'Other . 
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-symbols 
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15DNORTH SANTA ANITA AVENUE . ARCADIA. CALIFORNIA 51006 . 2131445.7560 

CABLE ADDRESS: ENGI_NSCI 
TELEX: 67.3328 - 

3126.00 

May 16, 1979 

Mr. Gary Lavagnino 
Task Manager (S-2-1) 
Survei l lance & Analysis Division 
U.S.  Environmental Protect ion Agency 
Region I X  
215 Fremont S t r ee t  
San Francisco, Cal i fornia  94105 

,. 
Dear M r .  Lavagnino: 

Transmitted herewith i s  a r epor t  o+n observations made during a 
series of source t e s t s  conducted a t  Kaiser S t e e l  Corporation, Fontana, 
Cal i forn ia  on March 26-27. 1979. 
from a baghouse cont ro l l ing  s tack  gases from the hea t ing  of coke ovens 
of Bat tery G a t  t h e  above locacicn. 

Section of Kaiser S t e e l  Corporation, pursuant to Paragraph X of t h e  
Amended Consent Decree entered on September 30, 1977, Case No. CV 76- 
0675>i?U ( U . S .  D i s t r i c t  Court, Central  District  of Cal i forn ia) .  

The tests were t o  determine emissions 

The tests were conducted by the Environmental Qual i ty  Control 

The source test  r e s u l t s  and v i s u a l  opaci ty  observat ions of ?larcii 
26-27, 1979 indica te  ;ompliance of t h e  baghouse emissions w i t h  Rules 
50A and 52A of the  San Bernardino County APCD (as included in t h e  
C a l i f o r n i n  SIP) and Rules 401, 4 0 4 ,  and 405 of the SCAQ>D. 

Attached i s  a repor t  on t h e  tests, including an introduct ion,  
process descr ip t ion ,  o u t l i n e  of t h e  sampling and af ia lyt ical  procedures, 
da t a  and resu ' l ts ,  and process and v i s i b l e  emission observations.  

P lease  advise  i f  any fu r the r  information is needed. 

Very t r u l y  yours, 

Senior A i r  Po l lu t ion  Ensineer 

HDV:eh 
Enclosures 
cc: J. R. Busik 

S. J. H i t t e  
E. McLean 
J. .Cl ine  (ES) 




