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Compl iance  E m i s s i o n  T e s t i n g  

f o r  

P a r t i c u l a t e ,  N i t r o g e n  Ox ide ,  Ca rbon  Monoxide S u l f u r  D i o x i d e  
V o l a t i l e  O r g a n i c  Carbon and  Hydrogen C h l o r i d e  

on  t h e  

Melt  Shop Baghouse.  R o l l e r  H e a r t h  F u r n a c e ,  Ac id  R e g e n e r a t i o n ,  
HCL P i c k l e  L i n e ,  a n d  C o l d  R e v e r s i n g  M i l l  

a t  

Nucor  S t e e l  

C r a w f o r d s v i l l e .  I n d i a n a  

T e s t  Date:  J u l y  17-20.  1 9 9 0  
A T 1  J o b  Number: 90T02010 

S u b m i t t e d  by:  

A i r  T e c h n i q u e s ,  I n c  
1 7 2 4  Nekoma S t r e e t  
M a r i e t t a ,  GA 30061 

n 
' R u s s e l l  B a r t o n ,  

T e s t i n g  Manager 

Andy Ba'kgfoot. 
A s s t .  T e s t i n g  kanager 



I. I n t r o d u c t i o n  

Compliance e m i s s i o n  t e s t i n g  was p e r f o r m e d  on s e v e r a l  s o u r c e s  

a t  t h e  N u c o r  S t e e l  f a c i l i t y  l o c a t e d  i n  C r a w f o r d s v i l l e .  

I n d i a n a .  The s o u r c e s  t e s t e d  and t h e i r  a p p l i c a b l e  a n a l y t e s  

a r e :  0 M e l t  Shop  B a g h o u s e ;  p a r t i c u l a t e ,  v o l a t i l e  o r g a n i c  

c a r b o n ,  n i t r o g e n  d i o x i d e .  s u l f u r  d i o x i d e  and c a r b o n  monoxide  0 R o l l e r  H e a r t h  F u r n a c e ;  n i t r o g e n  d i o x i d e  @ Cold  R e v e r s i n g  

H i l l ;  p a r t i c u l a t e  4 H C L  P i c k l e  L i n e ;  p a r t i c u l a t e  @ A c i d  

R e g e n e r a t i o n ;  p a r t i c u l a t e ,  a n d  h y d r o g e n  c h l o r i d e .  The p u r p o s e  

o f  t h e  t e s t i n g  was t o  d e t e r m i n e  i f  t h e  e m i s s i o n s  comply  w i t h  

t h e  l i m i t s  s e t  f o r t h  by t h e  F e d e r a l  EPA New S o u r c e  P e r f o r m a n c e  

S t a n d a r d s  a n d  t h e  I n d i a n a  D e p a r t m e n t  o f  E n v i r o n m e n t a l  

Hanagement. V i s u a l  d e t e r m i n a t i o n  of o p a c i t y  was a l s o  pe r fomed  

on t h e  H e l t  Shop Baghouse .  

0 

The t e s t i n g  was c o n d u c t e d  on  J u l y  17-20. 1990 b y  R u s s e l l  

B a r t o n ,  David  Ing ram.  Andy B a r e f o o t ,  J . B .  Hawkins.  a n d  E v i o  

d e o l i v e i r a  o f  A i r  T e c h n i q u e s ,  I n c .  o f  M a r i e t t a ,  G e o r g i a .  

V i s u a l  D e t e r m i n a t i o n  o f  O p a c i t y  f rom a S t a t i o n a r y  S o u r c e  was 

pe r fo rmed  b y  R u s s e l l  B a r t o n .  

A i r  T e c h n i q u e s  would l i k e  t o  e x t e n d  i t s  a p p r e c i a t i o n  t o  M r .  

Dave S u l c  a n d  t h e  N u c o r  S t e e l  p l a n t  p e r s o n n e l  f o r  t h e i r  

a s s i s t a n c e  t h r o u g h o u t  t h e  t e s t  p rogram.  A i r  T e c h n i q u e s  would  

a l s o  l i k e  t o  t h a n k  Hr. Ray S c h i c k  and  M r .  Dick  S e k u l a  w i t h  t h e  

I n d i a n a  D e p a r t m e n t  o f  E n v i r o n m e n t a l  H a n a g e m e n t  f o r  t h e i r  

r ev iew o f  t h e  t e s t i n g  p r o c e d u r e s  and  p r o c e s s  o p e r a t i o n s .  
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11 .' Summarv of Resuits 

The complete summary of results is shown in tabular form in 

the Appendix. Below a r e  given the emission rates, 

concentrations, and allowable emissions. 

Melt Shop Baghouse 
July 17, 1990 

Analvte Test 1 Test 2 Test 3 Avq. Allowable 

Particulate, #/hr: 10.88 
Particulate, gr/dscf: 0.0012 
S02. #/hr: 5.32 
502. #/ton steel: 0.050 
VOC. #/hr: 2273 
VOC. #/ton steel: ,i/ 21.3 
CO, #/hr: r, 4'' 351 
NOx. #/hr: 30.8 
NOx. #/ton szeel: 0.29 

11.19 
0.0012 

3.89 
0.036 
1668 
15.1 
338 

38.0 
0.36 

8.72 
0.0010 

5.47 
0.051 
3628 
34.1 
110 

52.6 
0.49 

10.26 
0.0011 
4.89 

0.046 
2523 
23.5 

2 6 6  
40.5 
0.38 

12.0 
.0018 

7.6 
0.094 
20.8 
0.26 
S 8 . B  
56.0 
0.70 

Cold Reversing tiill 
July le,, 1990 

Analvte Test 1 Test 2 Test 3 Avq. Allowable 

- -  Particuiate. tihr: 5.91 3.83 9. 96 4.0 1 . i  

Particulate, gr/dscf: 0.0141 0.0091 0.0055 ,0096 0.01 

H C l  Pickle Line 
July 19. 1990 

Analvte Test 1 Test 2 Test 3 . Avq. Allowable 

Particulate.#/hr: 1.44 2.55 1.88 1.96 0.3 
Particulate, gr/dscf: 0.0175 0.0336 0.0233 0.0248 0.003 
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'A 

Acid Regeneration 
July 19. 1990 

Analvte Test 1 Test 2 Test 3 Avs. Allowable 

Particulate, #/hr: 1.01 1.09 1.18 1.09 .02 
Particulate, X/HH ft3 

natural gas: 155.5 167.4 193.8 172.2 3.0 
HC1. t/hr: .09 .08 .09 0.09 n/a 

natural gas: 13.2 12.6 15.5 13.8 n/a 
HC1. #/HH ft3 

Roller Hearth Normalizing Furnace 
July 19. 1990 

Stack 1 

Analvte Test 1 Test 2 Test 3 Avq. 

NOx. #/hr: 0.08 0.12 0.27 0.16 
NOx, #/HH ft3 nat. gas: 1.472 3.323 5.067 3.287 

Stack 2 

Test 1 Test 2 Test 3 AVq. Analvte - 
NOx. #/hr: 0.44 0.30 0; 36 0.37 
NOx, #/HH ft3 nat. gas: 9.260 6.195 7.470 7.642 

Stack 3 

Test 1 Test 2 - Test 3 Avq. Analvte - 
NOx. t/hri 0.83 0.74 1 .OO 0.89 
NOx. t/HH ft3 nat. gas: 17.693 15.806 21.218 18.239 

Total 

Analvte - 3 /$' Avs. Allow. 2 1 

NOx. #/hr: 1.35 1.16 1.63 1.42 24.8 
A 

- - 

NOx. t/HH ft3 
Natural Gas: 28.425 25.234 33.755 29.168 364 

I 3 



I V .  P r o c e s s  D e s c r i p t i o n  

Nucor S t e e l  i n  C r a w f o r d s v i l l e .  I n d i a n a  o p e r a t e s  two e l e c t r i c  

a r c  f u r n a c e s  ( E A F )  w h i c h  a r e  c o n t r o l l e d  b y  a d i r e c t  s h e l l  

e v a c u a t i o n  s y s t e m .  The e m i s s i o n s  from e a c h  s o u r c e  a r e  r o u t e d  

i n t o  a common p o s i t i v e  p r e s s u r e  f a b r i c  f i l t e r  b a g h o u s e .  

Carbon Monoxide e m i s s i o n s  a r e  r e d u c e d  by t h e r m a l  d e s t r u c t i o n  

i n  t h e  d i r e c t  s h e l l  e v a c u a t i o n  e lbow l e a d i n g  t o  t h e  b a g h o u s e .  

The l a d l e  m e t a l l u r g i c a l  s t a t i o n  and t h e  c o n t i n u o u s  c a s t e r  Ven t  

t o  t h e  common EAF b a g h o u s e  also. 

S t e e l  poured  t h r o u g h  t h e  c o n t i n u o u s  c a s t e r  i s  p r o c e s s e d  i n  t h e  

r o l l e r  h e a r t h  n o r m a l i z i n g  f u r n a c e .  Only  n a t u r a l  g a s  i s  b u r n e d  

i n  t h e  f u r n a c e  a n d  e m i s s i o n s  a r e  v e n t e d  t h r o u g h  t h r e e  s e p a r a t e  

n a t u r a l  d r a f t  s t a c k s .  N i t r o g e n  o x i d e  e m i s s i o n s  a r e  c o n t r o l l e d  

by N O x  s u p p r e s s e r  c o n t r o l  t e c h n o l o g y  c o n s i s t i n g  o f  S t e i n -  

H e u r t e y  BSI 1 + 2 b u r n e r s  w i t h  r e c u p o r a t o r .  

The s t e e l  i s  f u r t h e r  p r o c e s s e d  by t h e  c o l d  r e v e r s i n g  m i l l .  

E m i s s i o n s  a r e  drawn f rom t h e  p r o c e s s  and t h r o u g h  two f i l t e r  

c o n d e n s e r s  by  two a x i a l  f a n s  i n  p a r a l l e l .  T h e  g a s  s t r e a m s  are  

'combined i n t o  a common s t a c k  b e f o r e  b e i n g  e m i t t e d  i n t o  t h e  

a t m o s p h e r e .  
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SUMMARY OF TEST RESULTS 
Nucor Steel 

Baghouse Melt Shop 
.July 17. 1990 
(particulate) 

Sample Volume (Vm): 
Sqrt Delta P: 
Sampling Time (min): 
Barometric Pressure (Pb): 
Delta H (H): 
Volume in Impingers (mls): 
Static Pressure (in. wc.): 
Stack Pressure (Ps): 
Stack Temperature (Ts): 
Meter Coefficient (Y): 
Pitot Coefficient (Cp): 
Meter Temperature (Tm): 
Area Stack (As): 
Area Nozzle (An): 
Percent C02 ( t ) :  
Percent 02 ( % )  : 
Percent N2 ( 0 5 )  : 
Milligrams : 

Molecular Weight Dry (Md): 
Volume Water (Vwstd): 
Volume Gas Sampled (Vmstd): 
Wet Fraction (Bws): 
Molecular Weight Wet ( M s ) :  
Volume Gas Sampled (Vma): 
Stack Gas Velocity, (Vs): 
Volumetric Flowrate (ps): 
Volumetric Flowrate (pa): 
Grainloading, gr/dscf (cs): 
Grainloading. gr/ACF (csi): 
Emission Rate, #/Hour: 
Percent Isokinetic Sampling: 

Test # 1 Test # 2 Test # 3 

198.389 
N/A 
240 

29.34 
2.04 
50.0 
6.4 &b 

29.81 
133 

0.992 
n/a 
96 

n/a 
0.003068 

0.0 
20.0 
80.0 
14.1 

188.720 
N/A 
240 

29.36 
1.92 
43.0 
6.4 

29.83 
132 

0.992 
n/a 
91 

n/a 
0.003068 

0.0 
20.0 
80.0 
14.1 

197.790 
N/A 
240 

29.31 
2.04 
54.0 
6.5 

29.78 
136 

0.992 
n/a 
97 

n/a 
0.003068 

0.0 
20.0 
80.0 
11.5 

28.80 28.80 28.80 
n/a . n/a n/a 

184.131 176.814 183.059 
0.012 & 0.014 0.015 
28.67/ 28.65 28.64 

201.688 210.738 
3 4.52 4.68 4.60 - 

1,074, 133$~'- 1.06 1.4 54 b' 1,049,159 
1.221.330% 1.215.530 b ( L  1.190.384 

0.0012 0.0012 0.0010 
0.0010 0.0011 0.0008 

103.50 100.79 101.85 

2 10.079 

10.88-& 11.19 Ab 8.72 



Sample Volume ( V m ) :  
S q r t  D e l t a  P :  
Sampl ing  Time ( m i n ) :  
B a r o m e t r i c  P r e s s u r e  ( P b ) :  
D e l t a  H ( H ) :  
Volume i n  I m p i n g e r s  ( m l s ) :  
S t a t i c  P r e s s u r e  ( i n .  w c . ) :  

I 

T S ) :  
Y ) :  
C P ) :  
T m ) :  

S t a c k  P r e s s u r e  ( P s  
S t a c k  T e m p e r a t u r e  
Mete r  C o e f f i c i e n t  
P i t o t  C o e f f i c i e n t  
Me te r  T e m p e r a t u r e  
Area  S t a c k  ( A s ) :  
Area  Nozzle  ( A n ) :  
P e r c e n t  C 0 2  ( % ) :  
P e r c e n t  0 2  ( ‘ a )  : 
P e r c e n t  N 2  ( ‘ a ) :  
M i l l i g r a m s  502: 

M o l e c u l a r  Weight  Dry ( H d ) :  
Volume Water ( V w s t d ) :  
Volume Gas Sampled ( V m s t d ) :  
Wet F r a c t i o n  ( B w s ) :  
M o l e c u l a r  Weight  Wet (Ms): 
Volume Gas Sampled  ( V m a ) :  
S t a c k  Gas V e l o c i t y ,  ( V s ) :  
V o l u m e t r i c  F l o w r a t e  (Qs): 
V o l u m e t r i c  F l o w r a t e  ( Q a ) :  
G r a i n l o a d i n g ,  g r / d s c f  ( c s ) :  
G r a i n l o a d i n g ,  gr/ACF ( c s i ) :  
E m i s s i o n  R a t e ,  # /Hour :  
P e r c e n t  I s o k i n e t i c  S a m p l i n g :  

S t e e l  P r o d u c e d ,  t o n s / h r :  
# SO2/Ton S t e e l  

SUHMARY OF TEST.RESULTS 
Nucor S t e e l  

Baghouse M e l t  Shop  
J u l y  17. 1990 

S u l f u r  D i o x i d e  

T e s t  t 1 T e s t  # 2 T e s t  # 3 

198.389 
N / A  
240 

29.34 
2.04 
50.0 
6.4 

29.81 
133 

0.992 
n / a  
96 

n / a  
0.003068 

0.0 
20.0 
80.0 
6.9 

188.720 197.790 
N / A  N / A  ’ 240 

29.31 
240 

29.36 
1.92 \ b  2.04 
43.0 4”” 54.0 
6.4 6.5 

29.83 29.78 
132 136 

0.992 0.992 
n / a  n / a  
91 97 

n / a  n / a  
0.003068 0.003060 

0.0 0.0 
20.0 20.0 
80.0 80.0 
4.9 1.2 

28.80 28.00 
n/a n / a  

184.131 176.814 
0.012 0.014 
28.67 28.65 

210.079 201.688 
4.60 4.52 

1,074,133 1,061,454 
1,221,330 1.2 15.530 

0.0006 &, 0.0004 
0.0005 0.0004 

103.50 100.79 
5.32 prlL/ 3.89 

28.80 
n / a  

183.059 
0.015 
28.64 

210.738 
4.68 

1.049.159 
1.190.384 

0.0006 
0.000s 

5.46 
101.85 

106.7 106.7 106.7 
0.050 0.036 0.051 



Test No. 

Gas Flowrate (DSCFM): 
CO Concentration (mg/cu  M): 
CO Concentration ( P P M ) :  
Carbon Monoxide. (Lb/hr): 

Nucor Steel 
Carbon Monoxide 

Melt Shop Baghouse 
July 17. 1990 

Test 1 Test 2 Test 3 

1074133 1061454 105 1689 
87.360 85.030 21.955 

1 5  1 3  24 
351.21 & 337.81 J 110.04 



Nucor S t e e l  
N i t r o g e n  O x i d e s  

Melt Shop Baghouse  
J u l y  17. 1990 

T e s t  No. T e s t  1 T e s t  2 T e s t  3 

Gas F l o w r a t e  ( D S C F N ) :  1074133 1061454 1049159 
N O 2  C o n c e n t r a t i o n  ( m g / c u  H): 8 10 13 

5 7 
38.013fi 52.60 

N O 2  C o n c e n t r a t i o n  ( P P N ) :  4 
NOZ. ( L b / h r ) :  

S t e e l  Produced ,  Tons/Hr: 
N 0 2 .  (lbs N 0 2 / T o n  S t e e l ) :  

106.7 106.7 106.7 
0.29 0.36 0.49 



Nucor S t e e l  
V o l a t i l e  Organic  Carbon 

Melt Shop Baghouse 
J u l y  17, 1990 

Test  No.  

Gas F lowrate  (DSCFH): 
VOC C o n c e n t r a t i o n  (mg/cu H): 
VOC C o n c e n t r a t i o n  ( P P M ) :  
VOC, ( L b / h r ) :  

S t e e l  P r o d u c e d ,  t o n s / h r :  
V O C .  ( l b s  VOC/Ton S t e e l ) :  

T e s t  1 T e s t  2 Tes t  3 

1074133 1061454 1049159 
566 420 924 

1133 a4 1 1851 

106.7 106.7 
21.31 15.63 34.01 



Sample Volume ( V m ) :  
S q r t  De l t a  P :  
Sampl ing  T i m e  ( m i n ) :  
B a r o m e t r i c  P r e s s u r e  ( P b ) :  
D e l t a  H ( H ) :  
Volume i n  I m p i n g e r s  ( m l s ) :  
S t a t i c  P r e s s u r e  ( i n .  w c . ) :  
S t a c k  P r e s s u r e  ( P s ) :  
S t a c k  Tempera tu re  ( T s ) :  
M e t e r  C o e f f i c i e n t  (Y): 
P i t o t  C o e f f i c i e n t  ( C p ) :  
Me te r  Tempera tu re  ( T m ) :  
S t a c k  D i a m e t e r ,  ( i n c h e s ) :  
Area  S t a c k  ( A s ) :  
Nozz le  D i a m e t e r ,  ( i n c h e s ) :  
Area Nozzle  ( A n ) :  
P e r c e n t  C02 ( % )  : 
P e r c e n t  02 ( 1 ) :  
P e r c e n t  N2 ( % ) I  

M i l l i g r a m s :  

SUHMARY OF TEST RESULTS 
Nucor  S t e e l  

C r a w f o r s v i l l e ,  I N .  
J u l y  18. 1990 

Cold  R e v e r s i n g  M i l l  
( p a r t i c u l a t e )  

T e s t  # 1 

46.316 
0.650 

60 
29.40 
1.66 
31.0 
-0.3 

29.38 
94 

0.998 

81 
66.0 

23.16 
0.250 

0.00034 1 
0.0 
21.0 
19.0 
40.1 

0.840 

M o l e c u l a r  Weight Dry ( M d ) :  
Volume Water ( V w s t d ) :  
Volume Gas Sampled ( V m s t d ) :  
Wet F r a c t i o n  ( B w s ) :  
Molecu la r  Weight  Wet (Ms): 
Volume Gas Sampled ( V m a ) :  
S t a c k  Gas V e l o c i t y ,  ( V s ) :  
V o l u m e t r i c  F l o w r a t e  (Qs): 
V o l u m e t r i c  F l o w r a t e  ( p a ) :  
G r a i n l o a d i n g .  g r / d s c f  ( c s ) ~  
G r a i n l o a d i n g .  gr/ACF ( c s i ) :  
E m i s s i o n  R a t e ,  # / H o u r :  
p e r c e n t  I s o k i n e t i c  S a m p l i n g :  

28.84 
1.46 

44.007 
0.032 
28.49 

48.583 
31.91 

49.033 
54.131 
0.0141 
0.0121 

5.91 
104.32 

T e s t  # 2 

46.583 
0.656 

60 
29.31 
1.69 
33.5 
-0.2 

29.36 
98 

0.998 
0.840 

97 
66.0 

23.76 
0.250 

0.000341 
0.0 
21.0 
79.0 
25.6 

28.84 
1.58 

43.425 
0.035 
28.46 

48.474 
38.50 

49,165 
54,881 
0.0091 
0.0081 

3.83 
102.66 

T e s t  # 3 

45.656 
0.642 

60 
29.40 
1.61 
36.5 
-0.2 

29.38 
91 

0.998 
0.840 

96 
66.0 

23.76 
0.250 

0.00034 1 
0.0 
21.0 
19.0 
IS. 2 

28.84 
1.12 

42.672 
0.039 
28.42 

47.683 
31.65 

48,033 
53.673 
0.0055 
0.0049 

2.26 
103.26 



Nucor Steel 
Crawfordsville. IN. 

July 19. 1990 
Roller Hearth Normalizing Furnace 

Stack 1 
Nitrogen Oxides 

Test No. Test 1 

Gas Flowrate (DSCFH) : 3631 
NO2 Concentration (mg/cu H): 6 

NO2 Emission Rate, (Lb/hr): 0.00 

Nat. Gas Used, HH ft3/hr: 0.053 
N02. ( l b s  NO2/HN ft3 nat. g a s ) :  1.472 

NO2 Concentration (PPN): 3 

Test 2 

3438 
10 

5 
0.12 

0.053 
2.323 

Test 3 

2678 
27 
14 

0.27 

0.053 
5.067 



i 

Nucor Steel 
Crawfordsville. IN. 

July 19. 1990 
Roller Hearth Normalizing Furnace 

Stack 2 
Nitrogen Oxides 

Test No. 

Gas Flowrate ( D S C F H )  : 
NO2 Concentration (mg/cu H): 
NO2 Concentration ( P P H ) :  
NO2 Emission Rate, (Lb/hr): 

Hat. Gas Used, HH ft3/hr: 
N02. (lbs NO2/mm ft3 nat. gas): 

Test 1 Test 2 

2301 
50 
26 

0.44 

2595 
31 
16 

0.36 

0.040 0.040 
9.260 6.195 

Test 3 

38 
2503 

20 
0.36 

0.040 
7.410 



Nucor Steel 
Crawfordsville. IN. 

July 20. 1990 
Roller Hearth Normalizing Furnace 

Stack 3 
Nitrogen Oxides 

Test No. Test 1 

Gas Flowrate ( D S C P H ) :  2977 
NO2 Concentration (mgfcu HI: 75 
NO2 Concentration (PPN): 39 
NO2 Emission Rate, (Lb/hr): 0.83 

Nat. Gas Used, HH ft3/hr: 0.041 
N02. (lbs N02fHH ft3 nat. gas): 17.693 

Test 2 

2593 
7 7  
40 

0.14 

0.041 
15.806 

Test 3 

3238 
8 2  
43 

1.00 

0.041 
21.218 




