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1 INTROOUCTION 

On September 12 and 13. 1991. In te rpo l1  Laboratories personnel 
conducted engineering oxides o f  n i t rogen emission t e s t s  on the Indura t ion  

Furnace Scrubbers a t  the In land  Steel Mining f a c i l i t y  i n  V i rg in ia .  

Minnesota. During these t e s t s  the furnaces were f i r i n g  ac id  p e l l e t s  as 

opposed t o  f l u x  p e l l e t s .  On-site t e s t i n g  was performed by Ed Trowbridge 

and Mark Kaehler. Coordination between t e s t i n g  a c t i v i t i e s  and p lan t  

operation was provided by Gus Josephson o f  In land Steel. The t e s t  was not 

witnessed by a member o f  the Minnesota Po l l u t i on  Control Agency. 

Evaluations were performed i n  accordance w i t h  EPA Method 7E. CFR 

T i t l e  40. Part 60, Appendix A ( rev ised Ju ly  1990). A s l i p  stream o f  

exhaust gas was drawn f r o m  the exhaust gas stream using t e s t  p o r t ( s )  

provided by the Plant .  The sample gas was drawn f r o m  the t e s t  por ts  using 

a heat-traced probe and f i l t e r  assembly. A f te r  passing through the 

f i l t e r ,  the  gas passed through a perin-tube dryer  moisture removal system. 

The par t i cu la te - f ree  dry gas was then transported t o  the analyzer w i th  the 

excess exhausted t o  the atmosphere through a ca l i b ra ted  o r l f i c e  which ,was 

used t o  ensure tha t  the f low f r o m  the stack exceeds the requirements o f  

the two analyzers. A three-way valve on the probe was used t o  Introduce 

standard gas f o r  the 'sys tem b ias  check'. 

The analog response o f  the NO, analyzer was recorded w i th  a s t r i p  

The NO, analyzer was ca l i b ra ted  with Scott Specia l ty  and char t  recorder. 

Linde standard gases. 
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2 SUMMARY AND DISCUSSION 

The results o f  the NO, concentrations and emission rates on each o f  

the four Induration Furnace Scrubber Stacks tested is sumnarized in Table 
1. The Unit 'A* NO, concentration and emission rate averaged 35 ppm,d and 
38 LB/HR respectively. The Unit "B' NO, concentration and emission rate 
averaged 35 ppm.d and 36 LB/HR. the Unit '12. NO, concentration and emission 
rate averaged 48 ppm.d and 47 LB/HR. and Unit 'D' concentration and 
emission rate averaged 66 ppm.d and 64 LB/HR. 
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Table 1 Suimnary o f  the Results of  the September 12 and 13. 1991 Oxldes 

of Nitrogen Determinations Test on the Induration Furnace 

Scrubbers a t  the I n l a n d  Steel Mining F a c i l i t y  I n  V l rg in la .  

Minnesota. 

Concentratl on Emi sslon Rate 

Test/Run ( DDm. d ) (LB/HR 

(UNIT 'A') 

35 

36 

38 

39 

Avg . 35 38 

(UNIT '8') 

36 

35 

37 

36 

2/3 34 35 

Avg . 35 36 

(UNIT 'C.) 

46 

48 

45 

41  

313 49 48 

Avg . 48 41  

61 

62 

59 

60 

Avg . 66 
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APPENDIX A 

V O L U M E T R I C  FLOW R A T E  D E T E R M I N A T I O N S  



I n t e r p o l 1  Labs R e p o r t  No . 1-3412 
I n l a n d  S t e e l  

V i  r g i n l a .  M i n n e s o t a  

T e s t  No . 1 
U n i t  A S c r u b b e r  S t a c k  

Rasults o f  V o l u a a t r l c  Flow Rate Determination....... Method 2 

Date  o f  D e t e r m i n a t i o n  ............ 
Time o f  D e t e r m i n a t i o n  ....... ( H R S )  

B a r o m e t r i c  p r e s s u r e  ....... ( I N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  ........... 

Number o f  s a m p l i n g  p o r t s  ......... 
T o t a l  number o f  p o i n t s  ........... 
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  ............... ( I N )  

Duc t  a r e a  ................. (SQ.FT) 

D i r e c t i o n  o f  f l o w  ................ 

S t a t i c  p r e s s u r e  ........... (I N . W )  

Avg . gas temp ............. (DEG-F) 

M o l s t u r e  c o n t e n t  .......... ( %  V / V )  

Avg . l i n e a r  v e l o c i t y  ..... (FT/SEC) 

Gas d e n s i t y  .............. (LB/ACF) 

M o l e c u l a r  w e i g h t  ...... (LB/LBHOLE) 

Mass f l o w  o f  gas .......... (LB/HR) 

V o l u m e t r i c  f l o w  r a t e  ............. 
a c t u a l  ................... (ACFH) 
d r y  s t a n d a r d  ............ (DSCFM) 

09-12-91 

1015 

28.36 

.84  

2 

12 

Round 

105 

60.13 

UP 

.. 47 

114 

9.64 

53 .5  

. 06113 

28 .01  

707445 

192889 
151697 

A- 1 



I . L 

I n t e r p o l 1  Labs R e p o r t  No . 1-3412 
I n l a n d  S t e e l  

V i r g i n i a  . M i n n e s o t a  

T e s t  No . 2 
U n i t  B S c r u b b e r  S tack  

Resul ts  o f  V o l u r e t r l c  Flow Rata Determination....... Method 2 

Date  o f  D e t e r m i n a t i o n  ............ 
Time o f  D e t e r m i n a t i o n  . ...... ( H R S )  

B a r o m e t r i c  p r e s s u r e  ....... (1N.HG)  

P i t o t  t u b e  c o e f f i c i e n t  ........... 

Number o f  s a m p l i n g  p o r t s  ......... 
T o t a l  number o f  p o i n t s  ........... 
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  ............... ( I N )  

D u c t  a r e a  ................. (SQ.FT) 

D l r e c t i o n  o f  f l o w  ................ 

S t a t i c  p r e s s u r e  ........... ( 1 N . w )  

A v g  . gas temp ............. ( D E G - F )  

M o i s t u r e  c o n t e n t  .......... ( t  V / V )  

Avg . l i n e a r  v e l o c i t y  ..... (FT/SEC) 

Gas d e n s i t y  .............. (LB/ACF) 

M o l e c u l a r  w e i g h t  ...... (LB/LBMOLE) 

Mass f l O W  O f  gas .......... (LB/HR) 

V o l u m e t r i c  f l o w  r a t e  ............. 
d r y  s t a n d a r d  ............ (DSCFM) 
a c t u a l  ................... ( A C F M )  

09-12-91 

1455 

28.37 

.84 

2 

12 

Round 

105 

60.13 

UP 

.. 4 5  

123 

10.66 

52 .4  

. 06005 

28.01  

680691 

188925 
144859 

A- 2 



I n t e r p o l 1  Labs R e p o r t  No . 1-3412 
I n l a n d  S t e e l  

V i  r g l n l a  . M i n n e s o t a  

T e s t  No . 3 
U n i t  C S c r u b b e r  S t a c k  

Raaultr o f  Volumetrlc Flow R 8 t e  Determlnatlon....... Method 2 

Date  o f  D e t e r m l n a t l o n  ............ 
T l m e  o f  D e t e r m i n a t i o n  ....... ( H R S )  

B a r o m e t r i c  p r e s s u r e  ....... ( 1 N . H G )  

P l t o t  t u b e  c o e f f l c l e n t  ........... 

Number o f  s a m p l i n g  p o r t s  ......... 
T o t a l  number o f  p o i n t s  ........... 
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  ............... ( I N )  

Duc t  a r e a  ................. (SQ.FT) 

D i r e c t i o n  o f  f l o w  ................ 
S t a t l c  p r e s s u r e  ........... (1N.WC) 

Avg . gas  temp ............. ( D E G - F )  

M o i s t u r e  c o n t e n t  .......... ( a  V / V )  

Avg . l i n e a r  v e l o c l t y  ..... (FT/SEC) 

Gas d e n s l t y  .............. (LB/ACF) 

M o l e c u l a r  w e l g h t  ...... (LB/LBMOLE) 

Mass f l o w  o f  gas  .......... (LB/HR) 

V o l u m e t r l c  f l o w  r a t e  ............. 
a c t u a l  ................... (ACFH) 
d r y  s t a n d a r d  ............ (DSCFM) 

09-13 -91  

945 

2 8 . 3 8  

. 8 4  

2 

12 

Round 

105 

6 0 . 1 3  

UP 

.. 75  

128  

1 2 . 6 5  

5 1 . 2  

. 0 5 9 0 1  

2 8 . 0 1  

654581  

184888 
137217 

A- 3 



I n t e r p o l 1  Labs R e p o r t  No. 1 - 3 4 1 2  
I n l a n d  S t e e l  

V i r g i n i a .  M i n n e s o t a  

T e s t  No. 4 
U n l t  D S c r u b b e r  S tack  

R e a u l t a  o f  V o l u m e t r i c  F l o w  Rate Determlnat lon- - - - - - -  Method 2 

Date  o f  D e t e r m i n a t i o n . . . . . . . . . . . .  

T ime o f  D e t e r m l n a t i o n  . ...... (HRS)  

B a r o m e t r i c  p r e s s u r e . .  ..... (1N.HG)  

P i t o t  t u b e  c o e f f i c i e n t . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  ......... 
T o t a l  number o f  p o i n t s .  .......... 
Shape o f  duc t . . . . . . . . . . . . . . . . . . . .  

S t a c k  d iamete r . . . . . . . . .  ...... (IN) 
Duc t  a rea . .  ............... (SQ.FT) 

D i r e c t i o n  o f  f l ow . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  ...........( 1N.WC) 

Avg. gas  temp ............. (DEG-F) 

M o l s t u r e  c o n t e n t . . . . . . . . . . ( *  V / V )  

Avg. l i n e a r  v e l o c i t y  ..... (FT/SEC) 

Gas d e n s i t y  .............. (LB/ACF) 

M o l e c u l a r  w e i g h t  ...... (LB/LeMOLE) 

Mass f l o w  O f  gas .......... (LB/HR) 

V o l u m e t r i c  f l o w  r a t e . .  ........... 
a c t u a l  ................... (ACFM) 
d r y  s t a n d a r d  ............ (DSCFM) 

09-13-91 

1055 

20.30 

.04 

2 

1 2  

Round 

1 0 5  

6 0 . 1 3  I 
i UP 

-.E0 

1 3 4  

14.07 

51.6 

. 0 5 8 0 0  

28 .01  

648321 

186029 
1 3 4 4 0 3  




