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Foreword 
This report contains the data resulting from the co-firing of b-dRDF pellets and coal in a 440-MWe 
cyclone-fired combustor. these tests were conducted under a Collaborative Research and Development 
Agreement (CRADA). The CRADA partners included the U.S. Department of Energy (DOE), National 
Renewable Energy Laboratory (NREL), Argonne National Laboratory (ANL), Otter Tail Power Company, 
Green Isle Environmental, inc., XL Recycling Corporation, and Mablehead Lime Company. The report 
is made up of three volumes. Volume 1 contains a description of the test facility, the test program, test 
results, and study conclusions and recommendations; Volume 2 contains the field data and laboratory 
analysis of each individual run; Volume 3 contains other supporting information, along with quality 
assurance documentation and safety and test plans. With this multi-volume approach, readers can find 
information at the desired level of detail, depending on individual interest or need. 
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W a t e r  m a s s  f l o w  . . .+ . . (  L B / H R )  

Run 1 Run 2 R u n  3 
10 -26 -92  1 0 - 2 6 - 9 2  1 0 - 2 6 - 9 2  

12  50 1 2 . 6 0  1 2 . 6 0  

7 . 9 0  7 . 8 0  7 . 8 0  

7 9 . 6 0  7 9 . 6 0  7 9 . 6 0  

1 0 . 7 5  

6 . 7 9  

6 0 . 4 3  

1 4 . 0 3  

30.32 

2 8 . 5 9  

0 . 9 8 7  

0 . 0 0  

10.87 

6 . 7 3  

6 8 . 6 9  

13.71 

30.33 

2 8 . 6 4  

0.989 

0 . 0 0  

10.80 

6 . 6 9  

6 8 . 2 3  

1 4 . 2 9  

3 0 . 3 3  

2 8 . 5 7  

0 . 9 8 7  

0 .00 

F O  

3 

1.040 1.040 1.040 



I n t e r p o l  1 R e p o r t  N o .  2-7328 
A r g o n n e  N a t i o n a l  Labs / OTP B i g  S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

T e s t  N o .  2 
B o i l e r  S t a c k  

(PCDD) 
Results o f  O r s a t  & Mot sture Analyses----- Methods 3 81 4 ( % v / v )  

TABLE 2 

D a t e  o f  r u n  

Dry b a s i s  ( o r s a t )  

c a r b o n  d t o x i d e . . . . . . . . . . . .  

 oxygen..................^. 

nitrogen . . . . . . . . . . . . . . .*-.  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e . . . . . .  ...... 
oxygen.................... 

nitrogen.. ...............* 
water v a p o r , . . . . . . . . . . . . . .  

Dry molecular w e i g h t . . . . . . . .  

W e t  molecular w e i g h t  ......,. 
S p e c f f l c  g r a v j t y  ............ 
W a t e r  m a s s  f l o w  ......( L W H R )  

FO 

Run 1 Run 2 Run 3 
1 0 - 2 6 - 9 2  10-26-92 10-26-92 

1 2 . 6 0  

7 . 8 0  

7 9 . 6 0  

10.88 

6 . 7 3  

6 8 . 7 0  

1 3 . 6 9  

30.33 

2 8 . 6 4  

0 . 989  

0 . 0 0  

1.040 

1 2 . 6 0  

7 . 9 0  

7 9 . 5 0  

1 2 . 7 0  

7 . 8 0  

7 9 . 5 0  

10 . 87 10 . 96 

6 . 8 2  6.73 

6 8  , 5 8  68.60 

13.73 1 3 . 7 1  

3 0 . 3 3  3 0 . 3 4  

2 8 . 6 4  28 . 6 5  

0 . 9 8 9  0 . 9 9 0  

0 . 0 0  0 . 0 0  

1.032 1.031 

4 



I n t e r p o l 1  L a b s  R e p o r t  N o .  2 - 7 3 2 8  
A r g o r ' n e  N a t i o n a l  L a b s  / OTP B i g  S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

T ? s ~  N~I. 3 
N O .  1 B o i l a r  S t a c k  

(Particulate) 
R e s u l t s  o f  Orsat & Moi s ture  A n a l y s e s - - - - -  Methods 3 8. 4 ( t v / v )  

TABLE 3 

D a t e  o f  r u n  
Run 1 Run 2 Run 3 

10-26-92 10-26-92 1 0 - 2 6 - 9 2  

D r y  basis ( o r s a t )  

12.60 c a r b o n  d i o x l d e  . . . . . . . . . . . .  
o x y g e n  . . . . . . . . . . . . . . . . . . . .  7 . 9 0  

c a r b o n  m o n o x i d e . . , . .  . . . . . .  0.00 

nitrogen . . . . . . . . . . . . . . . . . .  79.50 

12.60 10.70 

7.80 9 . 4 0  

0.00 0.00 

79.60 79.90 

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e .  . . . . . . . . . . .  
o x y g e n . . . . . . . . . . . . . . . . - . -  

carbon m o n o x i d e  . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
water v a p o r . . . . . . . . .  ...... 

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
W e t  m o l e c u l a r  w e i g h t . .  . . . . . .  
Speci P k  g r a v i t y .  . . . . . . . . . . .  
Water m a s s  f l o w .  . . . . . (  L B / H R )  

F O  

10 .84  

6 . 8 0  

0 . 0 0  

6 8  . 39 
13.90 

3 0 . 3 3  

2 8 . 6 1  

0.988 

5 6 7 5 0 3  

10.79 

6 . 6 8  

0.00 

6 8 *  1 5  

14.38 

30.33 

2 0 . 5 5  

0.986 

5 8 2 2 2 7  

9.23 

a .  1 1  

0.00 

60.93 

13.73 

30.09 

2 0 . 4 3  

0.982 

566393 

1.032 1 . 0 4 0  1.075 

5 



Interpoll Cabs R e p o r t  N o .  2-7328 
Argonne N a t l o n a l  Labs / OTP B i g  S t o n e  

B i g  Stone, S o u t h  D a k o t a  

T e s t  No. 6 
No. 1 B o i l e r  S t a c k  

(Trace Metals) 
R e s u l t s  o f  Orsat 8. Mo# sture Analyses-----  Methods 3 & 4 ( % v / v )  

TABLE 4 

D a t e  o f  r u n  

Dry  b a s i s  ( o r s a t )  

carbon d i o x i d e .  ........... 
oxygen.................... 

n i t r o g e n  .................. 

Wet basis ( o r s a t )  

c a r b o n  d i o x l d e . . . . . . . . . . . .  

O X y g e ~ . . . . . . . . . . . . . . . . . . . .  

n i t r o g e n  .................. 
w a t e r  v a p o r . . . . . . . . . . . . . . .  

D r y  molecular w e i g h t . . ,  ..... 
Wet molecular w e i g h t  ........ 
S p e c i f i c  g r a v f t y  ............ 
Water  m a s s  f l o w . .  . . . . (  L 8 / H R )  

F O  

Run 1 Run 2 Run 3 
10-27-92 10-27-92 10-27-92 

12.10 

7 . 8 0  

80.10 

1 0 . 4 5  

6.73 

6 9 . 1 5  

13.67 

3 0 . 2 5  

2 8 . 5 7  

0 . 9 8 7  

0 . 0 0  

1.083 

12.10 

7 . 8 0  

80.10 

10.41 

6.71 

6 8 . 8 8  

14.01 

30.25 

2 8 . 5 3  

0 . 9 8 6  

0 . 0 0  

1 . 0 8 3  

1 1 . 5 0  

8 . 4 0  

80.10 

9 . 8 9  

7 . 2 3  

6 8 . 9 2  

13.96 

30.18 

2 0 . 4 8  

0 . 9 8 4  

0 . 0 0  

1.087 

6 



I n t e r p o l  1 R e p o r t  No. 2-7328 
Argonne  N a t i o n a l  t a b s  / OTP B i g  S t o n e  

B i g  S t o n e ,  

T e s t  N o .  7 
B o i l e r  S t a c k  TABLE 5 
(PCDD) 
R e s u l t s  o f  Orsat & Mol s t u t e  Analyses- - - - -  Methods 3 & 4 ( t v / v )  

D a t e  o f  r u n  

D r y  basls ( o r s a t )  

c a r b o n  d i o x t d e . . . . . . . . . . . .  

o x y g e n . . . . . . . . . . . . . . . . . . . .  

n i t r o g e n  .................. 

Wet basis ( o r s a t )  

carbon d i o x i d e . . . . . . . . . . . .  

o x y g e n . . . . . . . . . . . . . . . . . . . .  

nitrogen... ............... 
water v a p o r . . . . . . . . . . . . . . .  

Dry molecular w e i g h t  ........ 
Wet mol ecu l  a r  we1 g h t  ........ 
S p e c i f i c  g r a v i t y .  ........... 
W a t e r  m a s s  flow.... . . ( L B / H R )  

FO 

R u n  1 Run 2 Run 3 
10-27-92 10-27-92 10-27-92 

1 2 . 1 0  

7 . 8 0  

80.10 

1 0 . 4 4  

6 . 7 3  

6 9 . 0 9  

1 3 . 7 5  

3 0 . 2 5  

2 8 . 5 6  

0 . 9 8 7  

0 . 0 0  

1.083 

12 0 00 11.60 

7 90 8 . 4 0  

80.10 80 . 00 

10.37 

6 . 8 2  

6 9  . 20 
13.61 

3 0 . 2 4  

2 8 . 5 7  

0 . 9 8 7  

0 . 0 0  

10.06 

7 . 2 0  

6 9  . 3 8  

13.20 

30.19 

28.57 

0.987 

0.00 

1.083 1 . 0 7 8  

7 



I n t e r p o l l  L a b s  R e p o r t  No. 2-7323 
A r g o n n e  National L a b s  / 6 T P  B i g  S t o n e  

B i g  S t o n e .  S o u t h  D a k o t a  

T e s t  N O .  3 
TABLE 6 N O .  1 B o i l e r  S t a c k  

( P a r t i c u l a t e )  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 & 4 ( t v / v )  

D a t 2  o f  r u n  

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e . .  . . . . . . . . . .  
o x y g e n . . . . . . . . . . . . . . . . .  ... 
c a r b o n  monoxide........... 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  

Wet basis ( o r s a t )  

Run 1 Run 2 Run 3 
1 0 - 2 7 - 9 2  10-27-92 10-27-92 

12.00 11.40 

7 . 90 8.50 

0.00 0.00 

80.10 80.10 

carbon  d i o x i d e , . . . . . ,  ..... 1 0 . 1 7  9.77 

oxygen..............~.o~.o 6.69 7 . 2 8  

c a r b o n  m o n o x t d e  . . . . . . . . . . .  0 .00  0 . 0 0  

n i t r o g e n . . . .  . . . . . . . . . . . . . .  6 7  . 88 68.63 

w a t e r  v a p o r . . . . . . . . . . . . . . .  1 5 . 2 5  1 4 . 3 2  

D r y  molecular w e i g h t . .  . . . . . .  3 0 . 2 4  30.16 

Wet m o l e c u l a r  w e i g h t  ........ 20.37 2 8  42 

0.982 S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 8 0  

W a t e r  m a s s  P l o w  . . . . . . (  L B / H R )  6 1 1 3 9 9  569802 

F O  1 . 0 8 3  1.088 

1 1 . 5 0  

8.40 

0.00 

80.10 

9.81 

7.16 

0.00 

68.30 

14.73 

30.18 

2 0 . 3 8  

0.900 

5 8 4 0 0 6  

1 . 0 8 7  

8 



Particulate Loading Determinations 
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I n t e r p o l l  L a b s  R e p o r t  No. 2-7328 
A r g o n n e  National L a b s  / OTP B i g  S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

T e s t  N o .  3 
No. 1 B o i l e r  S t a c k  TABLE 7 

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - -  Method 5 

D a t e  o f  r u n  
Run 1 Run 2 Run 3 

10-26-92 10-26-92 10-26-92 

T i m e  r u n  s t a r t / e n d  . . . . . (  H R S )  930/1040 1105/1220 1 2 5 5 1 1 4 1 2  

S t a t i c  p r e s s u r e . .  . . . .  ( I N . W C )  -1.50 - 1 . 5 0  -1.50 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  4 5 8 . 6 9  4 5 8 . 6 9  4 5 8 . 6 9  
P i t o t  t u b e  c o e f f i c i e n t .  . 0 4 0  . 8 4 0  840 . . . . .  
W a t e r  i n  sample gas  

c o n d e n s e r  . . . * . . . . . . . . . (  M L )  0 . 0  0 . 0  0 . 0  
i m p i n g e r s  . . , . . . , . . . (  G R A M S )  1 6 3 . 6  160.0 160.0 

19.0 d e s i c c a n t  . . . . . . . . . . (  G R A M S )  1 7 . 0  27.0 
t o t a l  . . . . . . . . . . . . . . (  G R A M S )  180.0 1 8 7 . 0  179.0 

T o t a l  p a r t i c u l a t e  m a t e r i a l .  . . . . . . . . . . .  c o l l e c t e d ( g r a m s )  0 . 0 2 2 6  0 . 0 2 9 9  0 . 0 3 8 1  

G a s  m e t e r  c o e f f i c i e n t . , . . .  . .  1.0000 1. 0000 1.0000 
B a r o m e t r i c  p r e s s u r e . J I N . H G )  2 0 . 7 1  2 0 . 7 1  2 0 . 7 1  
A v g .  o r i f . p r c s . d r o p +  . ( I N . W C )  2 . 7 1  2 . 7 8  2 . 8 6  
A v g .  gas meter t e m p , . ( D E F - F )  6 8 . 2  7 5 . 8  8 0 . 0  

V o l u m e  t h r o u g h  g a s  m e t e r . . . .  
a t  meter c o n d l t i o n s , .  . (CF] 5 4 . 1 0  5 5  . 13 56.11 

S 3 . 0 1  s t a n d a r d  c o n d i t i o n s . ( D S C F )  5 2 . 2 3  5 2 . 4 0  

. . .  T o t a l  sarnpllng t h e .  ( M X N )  60 . 00 60 .OO 60.00 

Avg.stack g a s  temp . . ( D E G - F )  292 293 296 
N o z z l e  d i a m e t e r  . . . . . . . . . (  I N )  . 2 4 4  . 2 4 4  2 4 4  

V o l u m e t r i c  f l o w  r a t e . .  . . . . . .  
a c t u a l  . , . . . . . . . . . . . . (  A C F M )  2 1 5 7 8 7 1  2 1 5 3 4 4 6  2 2 0 2 8 7 8  
d r y  s t a n d a r d .  . . . . . .  ( D S C F M )  1 2 4 5 1 2 4  1 2 3 5 4 6 8  1268220 

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( t )  9 8 . 8  100.1 98.5 

P a r t f c u l a t e  c o n c e n t r a t l o n . . .  
a c t u a l  . , . . . . . . . . . . (  G R / A C F )  0.00385 0.005O4 0.00638 
d r y  s t a n d a r d  . . . . . (  C R / D S C F )  0 . 0 0 6 6 8  0 . 00879 0.01109 

P a r t i c l e  m a s s  f a t e .  . .  ( L W H R )  7 1  . 2 5 3  9 3 . 0 9 4  1 2 0 . 5 5 6  

F - f a c t o r  . . . . + . . (  D S C F / M M B T U )  9590 9590 9590 
E m i s s i o n  f a c t o r . .  , ( L W M M B T U )  0 . 0 1 5  0.019 0 . 0 2 8  

10 



I n t e r p o l l  L a b s  Report  No. 2-7328 
A r g o n n e  N a t i o n a l  L a b s  / O f P  B i g  S t o n e  

B i g  Stone, S o u t h  O a k o t a  

T 2 s t  N o .  8 
No. 1 B o i l e r  S t a c k  TABLE 8 

Re sul t s o f  P a r t  i cul a t e  t o a d i  ng De t e r m i  na t i ons------- M e t h o d  5 

D a t e  o f  r u n  
Run 1 Run 2 R u n  3 

10-27-92 10-27-92 10-27-92 

T i m e  r u n  s t a r t l e n d  , . . . . (  H R S )  930/1037 1100/1215 1240/1359 

- 1  . S O  
C r o s s  s e c t i o n a l  a r e a  ( S Q . f T )  4 5 0 . 6 9  4 5 8 . 6 9  4 5 8  6 9  
P i t o t  t u b e  c o e f f i c i e n t . . . .  .. 040  , 8 4 0  . 040 

S t a t i c  p r e s s u r e . .  .... (IN.WC) -1.50 -1 . 5 0  

W a t e r  i n  s a m p l e  gas  
c o n d e n s e r . . .  . . . . . . . . . . (  M L )  0.0 0.0 0.0 
i m p i n g e r s . .  . . . . . . .  . ( G R A M S )  1 6 1 . 0  166.0 158 .0  

t o t a l  . . . . . . . . . . . . . . (  GRAMS) 198 .0  181.0 
d e s i c c a n t . . .  . . . . . . . (  GRAMS) 3 7 . 0  15.0 3 0 . 0  

188.0 

T o t a l  p a r t  j cul a t e  m a t e r i  a1  . . . . . . . . . . .  c o l l e c t e d ( g r a m s )  0 . 0 3 3 8  0.0365 0 . 0 4 5 9  

G a s  m e t e r  c a e f f l c l e n t . . , . . . .  1.0000 1 0000 1 . 0000 
B a r o m e t r i c  p r e s s u r e . .  (IN.HG) 2 8 . 4 6  28.46 2 8 . 4 6  
A v g .  orif.pres.drop..(IN.WC) 2.70 
A v g .  gas  m e t e r  temp..(DEF-F) 6 9 . 0  78.1 8 2 . 7  

2 . 6 7  2-72 

Volume t h r o u g h  g a s  m e t e r . . . .  
a t  m e t e r  c o n d i t t o n s  . . . (  C F )  5 4 . 2 7  5 4 . 3 6  5 5 . 0 8  
s t a n d a r d  conditions. ( D S C F )  5 1 . 8 6  51.07 51.31 

T o t a l  s a m p l f n g  t i m e .  ... ( M I N )  6 0 . 0 0  60  . 00 60.00 

Avg.stack g a s  temp . . ( D E G - F )  2 9 2  2 9 8  3 0 4  
N o z z l e  d d a m e t e r  . . . . . . . . . (  I N )  I244 . 2 4 4  . 2 4 4  

V o l u m e t r l c  f l o w  r a t e . .  . . . . . .  
a c t u a l  ......,...,...( A C F M )  2 1 4 7 2 5 6  2 1 4 8 7 3 8  2159099 
d r y  s t a n d a r d .  . . . . . .  ( D S C F M )  1210873 1 2 1 5 5 2 4  1205176 

I s o k l n e t d c  v a r i a t i o n . .  ... ( 8 )  100 .9  99.0 100.3 

P a r t i c u l a t e  c o n c e n t r a t i o n . .  
a c t u a l .  . . . . . . . . . . . (  G R / A C F )  0 . 0 0 5 6 7  0 . 00624 0 . 0 0 7 7 0  
d r y  s t a n d a r d . .  ... ( G R / D S C F )  0.01006 0.01103 0.0 1380 

P a r t l c l e  m a s s  r a t e . .  . ( L B / H R )  1 0 4 . 3 7 0  114.905 142.584 

F - f a c t o r  . . . . . . . (  D S C F / M M B T U )  9 5 2 0  9 5 2 0  9520  .. 0.025 0.031 Emisslon f a c t o r .  ( L W M M B T U )  0.022 
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T e s t  N o .  1 
No. 1 B o i l e r  S t a c k  TABLE 9 

R e s u l t s  o f  O p a c i t y  O b s e r v a t i o n s  ------------ EPA Method 9 

PERCENT 
O P A C I T Y  

O P T I C A L  
DENSITY 

R E L A T I V E  
F R E Q U E N C Y  ( t )  

- - - - . . - - - - c - - - - - - - - - - - - - - - - - - - - ~ - - - - - ~ - - - - - w w w - - - - - ~ w - - - - -  

0 0.0000 0.00 
5 0 . 0 2 2 3  0 . 0 0  

10 0 . 0 4 5 8  7 5 . 0 0  
1 5  0.0706 2 5 . 0 0  
20 0 . 0 9 6 9  0.00 
2 5  0 . 1 2 4 9  0 .00  
3 0  0.1549 0.00 
35 0.1871 0.00 
40 0.2219 0.00 
45 0 . 2 5 9 6  0.00 

0 . 3010 0 . 0 0  5 0  
5 5  0 . 3 4 6 8  0.00 
60 0.3979 0.00 
6 5  0 . 4 5 5 9  0 .00 
7 0  0 . 5 2 2 9  0 . 0 0  
7 5  0 . 6 0 2 1  0.00 
80 0.6690 0.00 
8 5  0.8239 0.00 

1 . 0000 0.00 90 
9 5  1.3010 0.00 

0 . 0 0  99 2 0000 
~ ~ ~ ~ ~ ~ ~ ~ L L I I I - ~ ~ ~ ~ ~ - - ~ - o o ~ . ~ ~ ~ ~ ~ - - - - - - - ~ ~ ~ o - - - - - - - - - - - ~ - - -  

Avg Opac11.25 A v g  OD 0 . 0 5 2 0  T i m e  a v e r a g e  

O b s e r v e r  : J e f f  Be r g s t  ram 
C e r t .  D a t e :  09-01-92 
Date o f  O b s e r v a t f o n :  1 0 - 2 6 - 9 2  
T i m e  o f  O b s e r v a t l o n :  1300-1306 

13  



I n t e r p o l 1  L a b s  R e p o r t  No .  2 - 7 3 2 8  
Argonne  N a t i o n a l  L a b s  / OTP B i g  S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

T e s t  No. 2 
N o .  1 Boiler S t a c k  TABLE 10 

Results o f  O p a c i t y  Observations ------------ EPA Method 9 

~ 1 ~ ~ ~ ~ o ~ ~ o ~ w ~ ~ ~ - - - - ~ - - - o - - - ~ o ~ o ~ ~ ~ ~ w ~ ~ o ~ 9 ~ ~ o ~ 9 ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~  

0 0 . 0000 0.00 
5 0.0223 0 . 0 0  
10 0 . 0 4 5 8  100 . 00 
1 5  0 . 0 7 0 6  0 . 0 0  
2 0  0 . 0969 0 . 0 0  
25  0. I249 0.00 
30 0 . 1 5 4 9  0 . 0 0  
35  0 . 1 8 7 1  0 . 0 0  
4 0  0 . 2 2 1 9  0 . 0 0  
4 5  0 . 2 5 9 6  0 . 0 0  
5 0  0.3010 0.00 
5 5  0 . 3 4 6 8  0 . 0 0  
6 0  0 . 3 9 7 9  0 . 0 0  
6 5  0 . 4559 0 . 0 0  
7 0  0 . 5 2 2 9  0 . 0 0  
7 5  0.6021 0 . 0 0  
80 0 . 6 6 9 0  0 . 0 0  
8 5  0.8239 0 . 0 0  
90 1 . 0000 0 . 0 0  
95 1 . 3010 0 . 0 0  
99 2 0000 0 . 0 0  

- - I - - - - w I I I - I - ~ L I L I I " - - ~ ~ - - - - - - - - - ~ ~ ~ - ~ ~ - - ~ ~ ~ - - - - - - - - - - - - ~  

A v g  O p a c 1 0 . 0 0  Avg 0 0  0 . 0 4 5 6  T i m e  average  

O b s e r v e r :  Je P f Be rgst rom 
C e r t .  D a t e :  09-01-92 
D a t e  o f  O b s e r v a t i o n :  1 0 - 2 6 - 9 2  
T ime o f  O b s e r v a t i o n :  1300-1306 
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I n t e r p o l l  L a b s  R e p o r t  No. 2 - 7 3 2 8  
Argonne N a t d o n a l  L a b s  / OTP B i g  S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

T e s t  N o .  3 
N o ,  1 B o i l e r  S t a c k  TABLE 11 

EPA Method 9 R e s u l t s  o f  Opacl t y  O b s e r v a t i o n s  --1-1-1----- 

o o ~ ~ ~ c 1 ~ ~ ~ ~ ~ ~ 1 I I I ~ ~ ~ o - - o ~ o . . ~ ~ ~ ~ ~ ~ ~ o ~ o o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~  

0.0000 0.00 0 
5 0.0223 0.00 
10 0 . 0 4 5 8  100.00 
IS 0 . 0 7 0 6  0 . 0 0  
2 0  0.0969 0.00 
2 s  0 . 1 2 4 9  0 . 0 0  
30 0 . 1 5 4 9  0.00 
3s 0.1871 0.00 
4 0  0.2219 0.00 
4 5  0 2 5 9 6  0.00 
5 0  0.3010 0.00 
5 5  0 . 3 4 6 8  0.00 

6 5  08 4 5 5 9  0.00 
70 0 . 5 2 2 9  0 . 0 0  
7 5  0.6021 0.00 
80 0.6690 0.00 
8 5  0.8239 0 . 0 0  
90 1 . 0000 0.00 
95  1,3010 0.00 
99 2 . 0000 0.00 

60 0 8 3 9 7 9  0 8 0 0  

0 1 ~ ~ . 0 0 ~ ~ . 0 ~ 0 0 ~ 0 1 ~ 0 1 0 0 ~ ~ ~ 0 . 0 1 ~ ~ . ~ ~ ~ 0 0 0 0 0 . 0 0 0 - . . 0 ~ - - - ~ ~ ~ ~ ~ ~  

Avg Opac 10.00 A v g  OD 0 . 0 4 5 8  Tfme average  

O b s e r v e r :  J e f f  B e r g s t r o m  
Cert. Date: 09-01-92 
D a t e  o f  O b s e r v a t l o n :  10 -26 -92  
Tfme o f  O b s e r v a t i o n :  1 3 4 5 - 1 3 5 1  
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I n t e r p o l 1  L a b s  R e p o r t  No.  2-7328 
A r g o n n e  National L a b s  / OTP B i g  S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

T e s t  No.  4 
N o .  1 B o i l e r  S t a c k  TABLE 12 

Results o f  Opact ty  Observations ------------ EPA Method 9 

- - - - - - - - - - - - - - - - m ~ ~ - - o ~ - - - - - - - - - - - - - - - - . - - ~ - - - ~ - ~ - - ~ - - - - - ~  

0 0 . 0 0 0 0  0 . 0 0  
5 0 . 0223 0 . 0 0  

10 0 . 0 4 5 8  100 . 00 
1 5  0 . 0 7 O 6  0.00 
2 0  0 .0969  0.00 
2 5  0 . 1 2 4 9  0.00 
30 0,1549 0.00 
35 0 . 1 8 7 1  0.00 
40 0.2219 0.00 
4 5  0 . 2 5 9 6  0 . 0 0  
5 0  0.3010 0.00 
5 5  0 . 3 4 6 8  0 . 0 0  
6 0  0.3979 0 . 0 0  
65  0 . 4 5 5 9  0 . 0 0  
7 0  0 . 5 2 2 9  0 . 0 0  
7 5  0 . 6 0 2 1  0 . 0 0  
80 0 . 6690  0 . 0 0  
85 0.8239 0 . 0 0  
9 0  1 0000 0.00 
9 5  1 . 3010 0 . 0 0  
9 9  2 . 0000 0.00 

- - 1 - 1 0 ~ 1 - 1 ~ ~ - 1 1 - 1 ~ - - o - ~ o - o - ~ ~ - - - - ~ - - - - a - - - - ~ - ~ - - a - - - - - - - - -  

Avg Opacl0.00 Avg OD 0 . 0 4 5 8  T i m e  average  

O b s e r v e r :  J e f f  Bergstrom 
C e r t ,  D a t e :  09-01-92 
Date o f  O b s e r v a t i o n :  1 0 - 2 7 - 9 2  
Tlme o f  O b s e r v a t i o n :  1 1 0 0 - 1 1 0 6  
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Interpoll Labs R e p o r t  No. 2-7328 
A r g o n n e  National L a b s  / OTP B i g  S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

T e s t  N o .  5 
No.  1 Boiler S t a c k  TABLE 13  

Results  o f  O p a d  t y  Observations -----------.- €PA Method 9 

~ ~ ~ ~ ~ ~ ~ ~ o ~ o c I ~ ~ ~ ~ ~ o ~ o o ~ o o ~ o o ~ ~ o o ~ ~ ~ w ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~  

0 0 0000 0.00 
0.00 5 0.0223 

10 0 . 0 4 5 8  100 00 
15 0 . 0 7 0 6  0.00 
20 0.0969 0.00 
2 5  0 . 1 2 4 9  0.00 
30 0 . 1 5 4 9  0 . 0 0  
3 5  0 , 1 8 7 1  0 . 0 0  
4 0  0 . 2 2 1 9  0.00 
45 0 , 2596  0,00 
5 0  0.3010 0.00 
5 5  0 . 3 4 6 8  0.00 

0.00 6 0  0.3979 
0.00 6 5  0 . 4 5 5 9  

7 0  0 , 5 2 2 9  0.00 
7 5  0.6021 0.00 ' 

0.00 80 0.6690 
0.00 8 5  0 . 8239 
0.00 9 0  1 . 0000 

9 5  1 . 3010 0.00 
0.00 9 9  2 . 0000 

~ ~ ~ c 1 ~ 1 ~ ~ 1 1 3 ~ ~ . ~ ~ o ~ l ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ . ~ o - - ~ ~ . - - ~ ~ - - - - ~ ~ - - ~ -  

A v g  Opac 10.00 A v g  OD 0 , 0 4 5 8  T i m e  average  

O b s e r v e r :  J e f f  B e r g s t r a m  
C e r t  . D a t e :  09-01-92 
D a t e  o f  O b s e r v a t i o n :  1 0 - 2 7 - 9 2  
T h e  o f  O b s e r v a t i o n :  1130-1136  
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T e s t  N o .  6 
No. 1 Boiler S t a c k  

Interpoll L a b s  R e p o r t  No. 2 - 7 3 2 8  
Argonnt? N a t i o n a l  L a b s  / OTP B l g  S t o n e  

8 i g  S t o n e ,  S o u t h  D a k o t a  

TABLE 14 

Results o f  O p a c l t y  O b s e r v a t t o n s  ------------ EPA Method 9 

PERCENT 
O P A C I T Y  

O P T I C A L  
D E N S I T Y  

R E L A T I V E  
F R E Q U E N C Y  ( % )  

- ~ - 1 . , - - ~ . - - ~ ~ ~ " ~ ~ - ~ ~ - . . - o . . - - - - - - ~ w ~ ~ , - . , , ~ - - - . - , - . - - - - - -  

0 0 . 0000 0 . 0 0  
5 0 . 0 2 2 3  0.00 
10 0 . 0 4 5 8  100 . 00 
15 0 . 0706 0.00 
2 0  0 . 0 9 6 9  0.00 
2 5  0 . 1 2 4 9  0 . 0 0  
3 0  0 . 1 5 4 9  0.00 
3 5  0 . 5 0 7 1  0.00 
4 0  0.2219 0 . 0 0  
45  0 . 2 5 9 6  0.00 
5 0  0.3010 0.00 
5 5  0 . 3 4 6 8  0 . 0 0  
60 0.3979 0.00 
6 5  0 . 4 5 5 9  0 . 0 0  
70 0 . 5 2 2 9  0 . 0 0  
7 5  0.6021 0 . 0 0  " 
80 0 . 6 6 9 0  0 . 0 0  
85  0.8239 0.00 
90 I. 0000 0 . 0 0  
95  1.3010 0.00 
99  2 0000 0 . 0 0  

Avg O p a c 1 0 . 0 0  A v g  OD 0 , 0 4 5 8  Time a v e r a g e  

Ob s e  rve r : 36 f f Be rg s t rom 
C e r t .  Date: 09-01-92 
Date o f  O b s e r v a t i o n :  10 -27 -92  
Tfme o f  O b s e r v a t i o n :  1150-1156 
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Trace Metals Sampling Data 
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TABLE 15 

Summary o f  the  Results of  the  October 26, 1992 Trace Metals 
Determinations on the' No. 1 B o i l e r  a t  the Otter T a i l  Power 8dg 
Stone P l a n t .  

Item Run 1 Run 2 Run 3 

(Concentration ug/MJ) 
Antimony 
Arsenic 
Bari urn 
Beryl 1 1 urn 
Cadmi urn 
Chromd urn 
Copper 
lead 
Mercury 
Nlcket 
Sel en1 urn 
S11 ver 
Zinc 

(Emission rate 10-aLBiHR) 
Anti mony 
Arsenlc 
Bari urn 
Beryl 1 I urn 
Cadrnl urn 
Chromi urn 
Copper 
Lead 
Mercury 
Nickel 
Se 1 en i urn 
S11 ver 
Zlnc 

0.35< 
0.7h 
5.34 
0.01< 
0 . 3 9  
1.20 
2.55 
0.80 

20.08 
1.45 
8.91 
0.35< 
36 . 02 

1.640< 
3 . 281< 
24.771 

0.049< 
1.805 
5.578 

11.811 
3 . 691 

93.179 
6.726 

4 1  . 340 
1 . 640< 

167.165 

0.34< 
0.68< 
5.58 
0.01s 
0.34< 
0.68 
2.07 
0.77 
18.02 
0.82 
6.8W 
0.34< 

26.76 

1.63Ie 
3.263< 

0 . 049< 
1.631< 
3 . 263 
9 . 951 
3 . 687 

86.461 
3.915 

26.754 

32.6274 
1.631< 

128.386 

0 . 3 %  
0 . 7 2 ~  
5.34 
0.01< 
0.35< 

2.16 
0.72 

19.60 
0.92 
3 . 54e 
0.35< 

0 . 7 1  

20 . 88 

1 . 616< 
3.232< 

0 . 048< 
1.616< 
3.232 
9.858 
3.297 

09.527 
4.202 
16.160: 
1.616e 

95.345 

24.402 

A trailing ' d  Indicates that the true value Is belov the dcttctlon lfrft, 
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I n t e r p o l ’ l  L a b s  R e p o r t  No. 2 - 7 3 2 8  
A r g o n n e  N a t i o n a l  L a b s  / OTP B i g  S t o n e  

6 1 9  S t o n e ,  S o u t h  D a k o t a  

T e s t  No. 1 
N O .  1 B o i l e r  S t a c k  TABLE l6 

Results o f  M u l t i - M e t a l  M o d i f i e d  Method 5 ( 4 H 5 )  Sampling ..... 

D a t e  o f  r u n  
Run 1 Run 2 R u n  3 

10-26-92 10-26-92 10-26-92 

T i m e  run s t a r t / e n d  . . . . .(  H R S )  0 9 3 0 - 1 1 4 6  1 2 3 4 - 1 4 4 5  1530-1739 

S t a t i c  p r e s s u r e .  . . . . .  (1N.WC) -1.30 -1.30 - 1 . 3 0  
Cross sectional a r e a  ( S Q . F T )  4 5 8 . 6 9  4 5 8 . 6 9  4 5 8 . 6 9  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  0 . 8 4 0  0 . 8 4 0  0 .840  

Water  i n  sample gas  
c a n d e n s e r .  ............( M l )  0 . 0  0.0 0.0 
i mpi n g e r s  .......... ( G R A M S )  319 .0  3 1 9 . 0  308 .0  
d e s i c c a n t .  .....,...( G R A M S )  2 7 . 0  3 1 . 0  4 5 . 0  
t o t a l  ..............( GRAMS)  3 4 6 . 0  3 6 4 . 0  353.0 

G a s  meter coefficient....... 0 . 9 9 8 4  0 m 9 9 8 4  0 . 9984  

A v g  . o r i  f . p r e s  . d r o p .  (IN. W C )  2 . 4 2  2 . 5 6  2 . 3 4  
Avg .  gas  m e t e r  t e m p . . ( D E F - F )  6 9 . 6  7 0 . 4  8 3 . 0  

B a r o m e t r i c  p r e s s u r e , .  (IN.HG) 2 8 . 1 1  2 8 . 7 1  2 0 . 7 4  

Volume t h r o u g h  g a s  meter . .  .. 
106 . 4 6  a t  m e t e r  conditions...(CF) 106 . 23 109 91 

9 9 . 8 4  s t a n d a r d  c o n d i t i o n s .  ( D S C F )  9 9 . 9 3  103.90 
s t a n d a r d  conditlons.. ( N M 3 )  2 . 8 3 0  2 . 9 4 2  ’ 2.827 

T o t a l  sampling t i m e . , .  . ( M I N )  120.00 120 00 120 00 
. 239 . 2 3 9  . 239  N o z z l e  d i a m e t e r .  ........ ( I N )  

AVgmstack  gas  temp . . ( D E G - F )  2 9 3  297  308  

V o l u m e t r i c  f l o w  r a t e . .  ...... 
a c t u a l  .............. ( A C F M )  2195985  2 2 2 6 3 7 2  2 1 6 2 7 7 5  
d r y  s t a n d a r d . . .  . .  . . ( D S C F M )  1 2 3 9 6 1 6  1281627  1 2 1 9 9 5 1  

Isoklnetic v a r i a t i o n . .  ... ( t )  99.0 9 9 . 5  100.5 
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TABLE 17 

Summary o f  the Resul ts  0 7  t h e  October 27, 1992 Trace Meta ls  
Determinations on the No. 1 Boiler a t  the Otter  Tai l  Power B ig  
Stone P l a n t ,  

Item Run 1 Run 2 Run 3 

(Concentration ug/Wj) 
Antimony 
Arsenic 
Bard urn 
Beryllium 
Cadmi urn 
Chromi urn 
Copper 
Lead 
Me rcu ry 
N i  eke1 
Selenfum 
S i  1 ver 
Zinc 

(Em1 s o l o n  rate 10-JLBIHR) 
Antimony 
Arsenic 
Bar1 um 
Beryl 1 turn 
Cadml um 
C h romi urn 
COPW r 
Lead 
Me rcu ry 
Ntckel 
Selenium 
S l 1  ver 
21 nc 

0 . 3 4 ~  
0.69< 
4.99 
0.01c 
0 .34s  
0.79 
2.96 
0.03 
8.39 
0.45 
6 . 88< 
0.34< 

22.67 

1.620e 
3 24Ck 

0.049< 
1 . 6 2 0 ~  
3.726 

13.933 
3 . 904 

39.531 
2.106 
32 402e 
1 6 2 0 ~  

23 . 492 

106.765 

0.58< 
1 16< 

0.02< 
0.58< 
2.08 
5.55 
2 .23  
20.12 

2.26 
5.7& 
0.58< 

22.38  

52 . 97 

2 . 7 3 ~  
5.47% 

0 082< 
2.730< 
9.855 

26.281 
10 567 
95.267 
10.676 
27.376< 

2.738< 

105 944 

250.761 

0 .54< 
1.08< 

0.02< 
0.54< 
1.94 
8 .50  
5.99 

22.75 
1.08 
6.45 
0.54< 

56.95 

20.01 

2 + 689e 
5.370< 

0.081e 
2.609< 
9.681 

42 409 
29.957 

I13 . 751 
9.412 
32.270 

2.689< 
204.781 

100.036 

A trilling ’<’ Indicrter that the true rrlur i s  bclou the detection llrlt, 
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I n t e r p o l 1  L a b s  Report  No. 2-7328 
Argonne  N a t i o n a l  Labs / OTP B i g  S t o n e  

8 i g  S t o n e ,  S o u t h  D a k o t a  

T e s t  N o .  6 
No.  1 B o i l e r  S t a c k  TABLE 18 

Results  o f  Multi-Metal Modified Method 5 (4M5)  Sampling ..... 

D a t e  o f  r u n  
Run 1 

10-27-92 

T i m e  r u n  s t a r t / e n d .  . . . ( H R S )  0 9 3 0 - 1 1 4 1  

S t a t i c  p r e s s u r e . .  .... (1N.WC) -1.30 
Cross s e c t t o n a l  a r e a  ( S Q . F T )  4 5 8 . 6 9  
P i t o t  t u b e  c o e f f i c i e n t . . . . . .  0 . 8 4 0  

Water  f n  sample g a s  
condenser  .............( M ~ )  0 . 0  
i m p i n g e r s .  . . . . . . . . .(  G R A M S )  3 1 6 . 0  
d e s i c c a n t  ..........( G R A M S )  2 9 . 0  
t o t a l .  .............( G R A M S )  3 4 5 . 0  

G a s  m e t e r  c o e f f l c d e n t . . , , . . ,  0 . 9 9 8 4  
Barometrlc  p r e s s u r e .  . (IN.HG) 2 8 . 4 6  

Avg. gas  m e t e r  t e m p . . ( D E F - F )  6 4 . 0  
Avg. o r i P . p r e s . d r o p . . ( I N . W C )  2 . 4 5  

Volume th rough gas  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  1 0 6 . 6 9  
s t a n d a r d  c o n d i t i o n s .  ( D S C F )  1 0 2  . 70 
s t a n d a r d  c o n d i t i o n s . .  ( N M 3 )  2 . 9 0 8  

T o t a l  s a m p l i n g  t i m e . .  .. ( M I N )  1 2 0 . 0 0  
Nozzle d i a m e t e r .  ........ (IN) . 239 
A v g . s t a c k  gas  temp ..(DEG-F) 2 9 3  

V o l u m e t r l c  f l o w  r a t e . .  ...... 
a c t u a l  .............. ( A C F M )  2191977 
d r y  s t a n d a r d . .  ..... ( D S C F M )  1258138  

I s o k l n e t l c  v a r i a t i o n .  .... ( % )  1 0 0 . 2  

Run 2 
10-27-92 

1 2 2 0 - 1  43 2 

-1  30 
458.69 
0.840 

0 . 0  
193.0 
18.0 

230.0 

0 . 9 9 8 4  
20.47 
0.89 
79.6 

8 5 . 5 9  
61.09 
1.730 

120.00 
1184  
305 

2 2 4 7 5 4 3  
1 2 6 4 5 3 2  

100.1 

Run 3 
10-27-92 

1505-1717  

-1.30 
4 5 8 . 6 9  

0 . 8 4 0  

0.0 
189.0 
37.0 

226.0 

0 . 9 9 8 4  
2 8 . 4 7  
1.02 
8 0 . 5  

70.62 
I 65.68 

1 . 8 6 0  

120.00 . 104  
314 

2398363 
1335649  

101.9 
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PCDD/PCDF, PAH and PCB Sampling Data 
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TABLE 1 9  

Summary o f  t h e  R e s u l t s  o f  t h e  O c t o b e r  2 6 ,  1 9 9 2  D i o x i n  
D e t e r r n l n a t i o n s  on t h e  N o .  1 Bodler S t a c k  a t  t h e  OTP B l g  S t o n e  
P l a n t  i n  W g  S t o n e ,  S o u t h  D a k o t a .  ( H o m o l o g  A n a l y s i s )  

Homo1 o q  RUN 1 R U N  2 RUN 3 
( C o n c e n t r a t i o n  ng/Nnr3) 

T C O D  
PeCOD 
H x C D D  
H p C O O  
OCDO 
T C D F  
PeCDF 
H x C D F  
H p C D F  
O C O F  

( E m 1  s s l o n  Rate lO-og/sec) 

TCOD 
PeCDD 
H x C D D  
HpCOD 
OCDO 
TCDF 
PeCDF 
H x C D F  
H p C D F  
O C D F  

.011< 
* 0 1 1 <  
.011< 

0 2 5  
19s 

007< 
007< 
007e 

a o 1 1 <  
*010< 

.003< 

.003< 

.003< 
a 0 1 1  

15 
007 
0 0 4  
.007 
, O W <  
.007 

.17< 
17< 

4 17( 
l 64 

4 3  
21 
43 

a 19< 
43 

8 . 0  

.Oil< 
m o l l <  
*011< 

. 0 4 <  

. 2 4  
.007< 
*007< 
*011< 
mull< 
*018< 

6 4 <  
6 4 q  
6 4 <  

2 . 4 <  
14 

* 4 3 <  
w43< 
. 6 4 <  
. 6 4 <  
1.1< 
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TABLE 20 

S u m m a r y  o f  t h e  R e s u l t s  o f  t h e  O c t o b e r  26, 1 9 9 2  O i o x d n  
D e t e r m i n a t i o n s  on t h e  N O ,  1 B o i l e r  S t a c k  a t  t h e  OTP B i g  S t o n e  
P l a n t  i n  8 t g  S t o n e ,  South Dakota. (2,3,7,8-Isomer A n a l y s i s )  

I some r R U N  1 R U N  2 R U N  3 
(Concent r a t 1  on n g / N W )  

(Em1 s s i o n  Rate 1 0 - * g l s e c )  

.007< 

.007< 

.007< 

.007< 

007< 
*Oil< 
0 0 7 <  

A 1 5 4  

b 007e 

. 6 4 <  

. 6 4 <  

. 0 6 <  . 6 4 <  
6 4 <  

1 . 5  

. 4 3 <  
0 4 3< 

4 3 <  
b 4 3 <  
43< 
43< . 6 4 <  

. 4 3 <  
8 6 <  

007 
002< 
0 0 2 <  

I ooze 
b 002e 
007 
003e 

b 003< 
.003< 

.007< 

.007< . 007< 

.011< 

.007< 
m o l l <  
.011< 
007< 

. 0 1 4 <  

. 6 4 <  

. 6 4 <  
06< 

. 6 4 <  . 6 4 <  
1 * 3 <  

4 3 <  
0 43e 
. 4 3 <  

, . 6 4 <  
. 4 3 <  
. 6 4 <  

6 4 <  
4 3 <  

. 86c  

z 
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TABLE 21 

S u m m a r y  o f  t h e  R e s u l t s  o f  t h e  O c t o b e r  2 6 ,  1 9 9 2  D i o x i n  
D e t e r m i n a t i o n s  o n  t h e  N O .  1 B o i l e r  S t a c k  a t  t h e  OTP B i g  S t o n e  
P l a n t  i n  8 i g  S t o n e ,  S o u t h  D a k o t a .  

2 2 . 7 . 8 - T C O D  E q u i v a l e n t s  
T E F  R U N  1 R U N  2 R U N  3 

(Concent  rat1  on n g / N m a )  

2,3,7,8-TCDD 1 
o t h e r  T C O D s  a 0 1  

2 , 3 , 7 , 8 - P e C O D  05 
o t h e r  P e C D D s  .oos  

2 , 3 , 7 , 8 - H X C O D  0 0 4  
o t h e r  HxCODs .0004 

2 , 3 , 7 , 8 = H p C D D  0001 
o t h e r  H p C D D s  .00001 

.011< .003< 
O< O <  

. 0 0 5 <  .001< 
O< O <  

.001< .0003< 
boooo1< 0 000002~ 
.00O03 mOOOOl< 
000001 lO03E-O6< 

2,3,7,8-TCDF 0 1  0007< . 0007 
o t h e r  T C D F s  001 0000001~ 0 

2 , 3 , 7 , 8 - P e C D F  01 .001< .0004< 
o t h e r  P e C D F s  moo1 0000007< O <  

2 , 3 , 7 , 8 - H x C D F  001 .0003< a O 0 0 1 ~  
o t  h e  r H x C O F  s a 0001 000003< . 0000006< 

2 , 3 , 7 , 8 = H p C D F  .001 0 00002< 0000005< 
o t h e r  H p C D F s  .00001 .0000001~ .00000002~ 

T o t a l s  w 020g . 006< 
( E m 1  s s i o n  rate lO-rg/sec) 

2 , 3 , 7 , 8 - T C D D  1 
o t h e r  T C O D s  001 

2 , 3 , 7 , 8 - P e C D D  05 
o t h e r  P e C D D s  005 

2,3,7,8-HxCOD 04 
o t h e r  HxCDOs .0004 

2.3 ,7 , 8 - H p C D D  .001 
o t h e r  H p C D O s  .00001 

. 6 4 <  
O< 

0 32< 
O< 

086<  
.0006< 
0001 

0 

. Q l l <  
O <  

,005< 
O <  

.001< 
.00001< 
00002< 

.0000011~ 

. 0 0 0 7 <  
O <  

.001< 
000007< 
.0004< 

.000003< 
4 00002<  

000000 1 c 
0 0 2 0 <  

. 6 4 <  
O< 

32< 
O< 

. 0 8 6 <  
.0006< 
.001< 

. uooo 1 <  

2,3,7,8-TCOF . I  0 0 4 3 e  . Q 4 3  . 0 4 3 <  
o t h e r  TCDF s 001 O< 0 O< 

2,3,7,8-PeCDF 01 . 0 8 6 <  .021< . 0 8 6 <  
o t h e r  P e C O F s  0001 .0004< O< .0004< 

2 , 3 , 7 , 8 = H x C O F  001 .019< .008< . 0 2 4 <  
o t h e r  H x C D F s  00001 .0001< . 00004< 0002< 

2 , 3 , 7 , 8 - H p C D F  001 b o o 1 <  .0003< .001c 
o t h e r  H D C D F S  .00001 .000002~ . 0000004< 000002~ 

T o t a l  s 1.2< 35< 1.2< 

T o x i c i t y  E q u i v a l e n c e  F a c t o r s  ( T E F s )  used i n  the  c a l c u l a t i o n  O F  t h e  above TTEs  are t h o s e  
c u r r e n t l y  r e c o r r c n d e d  by ' Itertr P r o c e d u r e s  f o r  E s t i i a t l n g  R i  s k r  A s s o c i a t e d  mi t h  
Erpasurcs'to Hixturcs o f  C h l o r i n a t e d  Oibenza-p-Dioxins and D i b e n t o f u r a n s  (COOS and C O F r J  ' 
J.S. lellin and D , C ,  B a r n e s ,  USEPA R i s k  Assesdent  Forui, October 1986. 
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I n t e r p o l l  Labs R e p o r t  N o .  2 - 7 3 2 8  
Argonne National L a b s  1 OTP Bdg S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

TABLE 22 T e s t  N o .  2 
N o .  1 B o i l e r  S t a c k  

Sampl ing  D a t a  f o r  PCOD and PCDF Test-------  SW846 Wethod 0010 

D a t e  o f  r u n  
Run 1, Run 2 Run 3 

10-26-92 10-26-92 10-26-92 

T i m e  r u n  s t a r t / e n d  .....( H R S )  930/1145 1225/1435 1515/1730 

S t a t i c  p r e s s u r e .  ..... (IN.WC) - 1  30 - 1 . 3 0  -1.30 
Cross s e c t l o n a l  a r e a  ( S Q . F T )  4 5 8 . 6 9  4 5 8 . 6 9  4 5 8 . 6 9  

0 . 8 4 0  P f t o t  t u b e  c o e f f i c i e n t . . . . . .  0 . 8 4 0  0 .840  

Water  in sample g a s  
condenser  .............( M L )  286 .0  3 0 4 . 0  3 0 7 . 0  

d e s l c c a n t . . . . . .  ....( GRAMS) 4 2 . 0  2 9 . 0  2 4 . 0  
t o t a l .  .......... . . . (  G R A M S )  328.0 333.0 331.0 

i m p i n g e r s  ..........( G R A M S )  0 . 0  o * o  0.0 

Gas m e t e r  c o e f f i c l e n t . . . . . . .  
B a r o m e t r i c  pressure .  . (IN.HG) 
A v g .  o r i f . p r e s . d r o p . . ( I N . W C )  
Avg. gas m e t e r  temp..(DEF-F) 

Volume t h r o u g h  gas  m e t e r . . . .  
a t  m e t e r  c o n d l t l o n s . .  . ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  
s t a n d a r d  c o n d l t i o n s .  . ( N M 3 )  

1.0001 1.0001 
28.71 28.71 
2.13 2 . 2 2  
6 4 . 2  7 2 . 4  

1 0 0 . 2 3  1 0 2 . 9 4  
9 7 . 3 7  9 0 . 4 9  
2 . 7 5 7  2.789 

1.000f 
28.71 
2.21 
7 5 .  I 

1 0 3 . 0 4  
98.08 
2 . 7 7 7  

T o t a l  s a m p l i n g  t i m e , . . . ( M I N )  120.00 120.00 120.00 
N o z z l e  d i a m e t e r .  ........ ( I N )  . 2 3 4  . 2 3 4  . 2 3 4  
A v g . s t a c k  gas  t e m p  . . ( D E G - F )  293 2 9 7  306 

V o l u m e t r i c  f l o w  r a t e . . . . . . . .  
a c t u a ~ .  .............( A C F ~ )  2 1 6 2 8 5 2  2 1 9 9 0 5 5  2 2 1 7 3 2 1  
d r y  s t a n d a r d  .......( DSCFM)  1251732  1265532 1260836 

I s o k f n e t i c  v a r i a t i o n . . . . . ( % )  9 9 . 6  9 9 . 7  9 9 . 6  

28 



TABLE 23 

Summary o f  t h e  R e s u l t s  o f  t h e  O c t o b e r  2 7 ,  1992 D i o x i n  
D e t e r m i n a t i o n s  on t h e  N O .  1 B o i l e r  S t a c k  a t  t h e  O T P  B i g  S t o n e  
P l a n t  i n  B i g  S t o n e ,  S o u t h  D a k o t a .  ( H o m o l o g  A n a l y s i s )  

Homo1 oq RUN 1 RUN 2 RUN 3 
( C o n c e n t r a t l o n  ng/Nma)  

TCDO 
P e C D D  
H x C D O  
HpCDO 
OCDD 
T C D F  
P e C D F  
H x C O F  
H p C D F  
O C D F  

( E d  s s l o n  Rate lO-@g/sec)  

TCDO 
PeCDO 
H x C O O  
H p C D D  
OCDD 
T C D F  
P e C D F  
H x C D F  
H p C D F  
O C D F  

004< 
.004< 
007< 
.010 
.21 . 004s 

. 0 0 4 <  . 007 

. 0 1 5  . 0 2 6  

21< 
a2le 

4 3 6  
1.1 

12  
.21< 
*21< 
. 4 3  
0s  

1 . 5  

. UO7e 

.007< 

.007< 
a 022 . i a  
. 0 1 5  
007 
007e . 007< 
.011 

. 4 3 <  
4 3 <  . 4 3 <  

1.3 
11 
86 . 43  . 4 3 <  . 4 3 <  . 6 4  

.011< 

.014< 

.018< 

. 0 2 8 <  
a 20 
0 4 6  
.011< 
.014< 
.010< 
a035< 

.63< . 8 4 <  
1 * 1 <  
1.7< 

1 2  
2.7 
.63< 

0 4 G  
1.1< 
2.1< 

I' 
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TABLE 24 

S u m m a r y  o f  t h e  R e s u l t s  o f  t h e  O c t o b e r  27, 1992 D i o x i n  
D e t e r m i n a t i o n s  o n  t h e  No. 1 B o i l e r  S t a c k  a t  t h e  OTP B i g  S t o n e  
P l a n t  i n  B i g  S t o n e ,  S o u t h  D a k o t a .  (2,3,7,8-Isorner A n a l y s i s )  

I s o m e r  R U N  1 R U N  2 RUN 3 
(Concentration n g / N W )  

( E d  s s l o n  Rate lO-'g/rec) 

2 , 3.7,B-TCDD 
1,2,3,7,8-PeCDO 
1 , 2 , 3 * 4 , 7 , 8 - H x C D D  
1,2,3,6,7,8-HXCDD 
1,2,3,7,8,9=HxCDD 
1,2,3,4,6,7,8-HpCOD 

. 0 0 4 <  
0 0 4 <  

. 007<  
0 0 4 <  . 007< 

-018 

004e 
. 0 0 4 <  . 0 0 4 <  
-007 
. 0 0 4 <  
007e 

.007< 
0011 . 007 

* 2 1 <  
. 2 1 <  . 4 3 <  . 21< . 43< 
1.1 

. 21< 

.21< 

4 3  
.21<  . 4 3 <  
43< . 64 

. 4 3 <  

8 21< 

. 007<  . 007s 

.007< 
007g 
.007< 
. Q 1 5  

.011 

.007< . 0 0 4 <  

.007< 

. 0 0 4 <  

.007< 

.007< . 004e 

.007< 

43x . 4 3 <  . 4 3 <  . 43< 
43e . 86 

. 6 4  
4 3 <  
21d 
4 3 <  
.21< 
0 4 3 4  

4 3 <  
. 2 1 <  

4 3 <  

.021 
01 1< 
.011< 
. 0 1 4 <  
.011< 
-0145 
.01%< 
. 0 1 4 <  
. 0 2 5 <  

63< . 84< 
1-3e . 8 4 <  
1.1< 
1.7< 

1.3 
6 3 ~  . 63< . 8 4 <  

. 6 3 <  

. 0 4 <  
1.1< 

0 4 <  
1.5< 
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TABLE 25 

S u m m a r y  o f  t h e  R e s u l t s  o f  t h e  O c t o b e r  2 7 ,  1992 D i o x f n  
D e t e r m i n a t i o n s  on t h e  N O .  1 Boiler S t a c k  a t  t h e  OTP 8 i g  S t o n e  
P l a n t  i n  B i g  S t o n e ,  S o u t h  D a k o t a .  

2 3,7 . B - T C D D  E a u i  v a l  e n t  s 
TEF RUN 1 RUN 2 RUN 3 

( C o n c e n t r a t l o n  n g / N m 3 )  

2 , 3 , 7 , 8 - T C D 0  1 
o t h e r  T C D D s  .01 

2,3,7,8-PeCDD . 5  
o t h e r  P e C O D s  .005  

2 , 3 , 7 , 8 - H ~ C t I D  0 0 4  
o t h e r  H x C D O s  .0004 

2,3,7,8-HpCDD .oo 1 
o t h e r  H p C D D s  .OOOOL 

. 0 0 4 <  
O <  

.002< 
O <  

*0007< 
. O00004< 

.ooooz 
0 

.007< 
O <  

.004< 
O <  

0009< 
.000006< 

.oooo 1 
00000007 

,011-c 
o< 

.OQ7< 
O <  

.002< 
0 0000 1 < 
0000 3 < 

0 00000 1 < 

2 , 3 , 7 , 8 - T C O F  0 1  .0004< .001 002  
o t h e  r TCD F s 0001 O <  000004 00002 

2 , 3 7 , 8 - P e C D F  0 1  .0007< .001< 002<  
o t h e r  P e C D F s  moo1 .000004< . 000004< *00001~ 

2 , 3 , 7 , 8 - H x C D F  001 .0003< .0003< .0006< 
o t h e r  H x C O F  s I0001 0 000002~ 0 000002~ .000004< 

2 , 3 7 , 8 - H p C D F  0001. .00002< .00001~ . 00004< 
.0000002< 

T o t a l  s . 008< . 0 1 4 <  . 0 2 5 <  
o t h e r  H o C O F s  .00001 1 . 0 3 E - 0 6 <  1 . 0 3 E - 0 6 <  

( E m i s s i o n  rate lO-rg/sec) 

2 , 3 , 7 , 8 - T C D D  1 
o t h e r  T C D O s  001 

2,3,7,8-PeCDD . 5  
o t h e r  P e C D D s  005 

2 , 3 , 7 , 8 - H x C D D  . 0 4  
a t  her  H x C D D s  0004 

2 , 3  , 7 , 8 - H p C D D  .001 
o t h e r  H p C D D s  .00001 

4 21< 
O< 

.11< 
o< 

. 0 4 3 <  
,000 3 < 
0001 

0 

4 3 <  
O< 

0 21< 
O< 

. 0 5 2 <  
.0003< 
.0009 . dOOU04 

.63< 
O< . 4 2 <  
08 

. 0008e 
.002< 

O< 

, .13< 

2 , 3 , 7 , 8 - T C O F  b 1  .021< 064 13 
o t h e r  TCDFs 001 O< 0002 001 

2 , 3 , 7 , 8 - P e C D F  * 1  . 0 4 3 <  . 0 6 4 <  .13< 
o t h e r  PeCOFs moo1 . 00Q2< 

2 , 3 , 7 , 8 - H x C O F  .Ol .015< .015< . 0 3 4 <  
o t h e r  H x C D F s  0 0001 .0001< .0001< .0003< 

2,3,7,8-HpCDF moo1 .001< . 0 0 0 6 <  .002< 
. 0 0 0 0 0 2 ~  .000002< . 0 ~ 0 0 0 0 2 ~  

T o t a l  s 0 4 4 <  8 4 <  1.5< 

0002< . 0006<  

o t h er H p C D F s  .00001 

T o x i c i t y  E q u i v a l e n c e  F a c t o r s  ( T E f r )  used i n  the  c a l c u l a t i o n  o f  t h e  above TTEs a r e  t h o s e  
currently I r c c o m r t n d t d  by ' I t t r i r  Procedures far fstiratinq R i s k s  A s s o c i a t e d  u i  t h  
Exposures t o  8 i  x t u r e s  o f  C h l o r i n a t e d  U i b e n t o - p - 0 1 o x i n s  and U i b e n z o f u r a n s  (COOS and COFs)' 
J . 5 ,  Bellin and D.C. Barnes, USEPA Risk A s r e s i t n t  F o r u i ,  October  1916. 
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I n t e r p o l 1  Labs R e p o r t  No. 2-7328 
A r g o n n e  N a t i o n a l  l a b s  / OTP B i g  S t o n e  

8 i g  Stone, S o u t h  O a k o t a  

TABLE 26 T e s t  N O .  7 
No.  1 B o i l e r  S t a c k  

Sampllng Data f o r  PCDD and PCDF Test-------  SW846 Method 0010 

D a t e  o f  run 
Run 1 

10-27-92 

T i m e  run s t a r t k n d . .  ... ( H R S )  9 3 0 / 1 3 3 7  

S t a t j c  p r e s s u r e .  ..... (IN.WC) - 1 . 3 0  
Cross s e c t l o n a l  area  ( S Q . F T )  4 5 8 . 6 9  
P d t o t  t u b e  c o e f f i c i e n t . .  0 . 8 4 0  .... 
W a t e r  i n  sample gas  

condenser  . . . . . . . . . . . . .(  M ~ )  300.0 

d e s l c c a n t .  . . . . . . . . .(  G R A M S )  2 7 . 0  
t o t a l  .............,( G R A M S )  327.0 

i m p i n g e r s  ..........( G R A M S )  0 . 0  

G a s  m e t e r  c o e f f i c i e n t .  ...... 1.0001 
Barometrlc p r e s s u r e .  . ( I L H G )  2 8 . 7 1  
A v g .  orif.pres.drop. .(IN.WC) 2 . 0 8  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  6 4 . 6  

Volume t h r o u g h  g a s  m e t e r . . . .  
a t  meter c o n d i t l o n s .  . (CF) 9 9  . 5 0  
s t a n d a r d  c o n d f t l o n s . ( D S C F )  9 6 . 5 8  
s t a n d a r d  condltions..(NMa) 2 . 7 3 5  

Total s a m p l i n g  tlme....(MIN) 120.00 
Nozzle d l a m e t e r  ........,( I N )  2 3 4  
Avg.stack g a s  t e m p  . . ( D E G - F )  296  

Volumetric P l o w  rate.. ...... 
a c t u a l  .............. ~ A C F M )  2 1 4 9 9 0 4  
d r y  s t a n d a r d .  . . . . . . (  D S C F M )  1 2 3 8 9 1 8  

R u n  2 
1 0 - 2 7 - 9 2  

1 2 4 5 / 1 4 5 1  

-1 . 3 0  
4 5 8 . 6 9  

0 . 8 4 0  

302.0 
0.0 

2 3 . 0  
3 2 5 . 0  

1.0001 
2 8 . 4 6  
2.19 
7 5 . 0  

102 .88  
97.10 
2 . 7 4 9  

120.00 
a 2 3 4  
310 

2 2 3 0 4 7 4  
1 2 5 2 7 1 4  

Run 3 
10-27-92 

1530/1735 

-1.30 

0 . 8 4 0  
4 5 8 . 6 9  

301.0 
0.0 

2 5 . 0  
326.0 

1 0001 
2 0 . 4 7  
2.33 
77.1 

106.58 
100.27 

’ 2.839 

120.00 
4 234 
316 

2261591 
1264999 

I s o k l n e t l c  v a r d a t i o n .  . . . .  ( 5 )  9 9 . 8  99.3 101.5 
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TABLE 27 

Summary  o f  t h e  R e s u l t s  o f  t h e  O c t o b e r  2 6 ,  1 9 9 2  P A H  D e t e r m i n a t i o n s  
on t h e  Boiler S t a c k  a t  t h e  O t t e r  fail P o w e r  B i g  S t o n e  Plant i n  
B i g  S t o n e ,  S o u t h  D a k o t a .  

I t e m  R U N  1 RUN 2 R U N  3 
(Concent rat1  on ug/Nm3) 

N a p h t h a l e n e  
Acenaphthyl  ene 
Acenaphthene 
F l u o r e n e  
Phenanthrene  
Anthracene  
F l u o r a n t h e n e  
P y r e n e  
B e n z o - a - a n t h r a c e n e  
Chrysene 
Benro-b-P 1 u o r a n t h e n e  
B e n z o - k - f l u o r a n t h e n e  
Benzo-a-pyrene 
D i  benzo-a, h - a n t h r a c e n e  
Benzo-g h 1 - p e r y l  ene 
I n d e n o , l n 2 , 3 - p y r e n e  

( E m l s s l o n  Rate lO-ag/sec) 

N a p h t h a l e n e  
Acenaphthy lene  
A c e n a p h t h e n e  
F 1  u o r e n e  
P h e n a n t h r e n e  
A n t  h r a c e n e  
F l u o r a n t h e n e  
Pyrene 
B e n z o - a - a n t h r a c e n e  
C h r y s e n e  
B e n z o - b - P l u o r a n t h e n e  
B e n z o - k - f l u o r a n t h e n e  
Benzo-a-py r e n c  
D l b e n z o - a , h - a n t h r a c e n e  
B e n z a - g , h , ~ - p e r y l e n e  
I n d e n o,ln2,3-pyrene 

1.9 
.032< 
.036< 
. Q 3 6 <  

1 3  
.029< 
. 0 4 4 <  
. 0 5 4 <  
. 0 6 5 <  
.033< 
.036< . 0 6 2 <  
v 0 4 4 <  
032e 
0 4 4 <  

vo33< 

1.9 
.032< 
A 3 6 <  
.036< 
.13 
029< 

. 0 4 3 <  

. 0 5 4 <  
- 0 6 5 ~  
033e 
.036< 
-061s 
. 0 4 3 <  
- 0 3 2 ~  
. 0 4 3 <  
*033< 

c 
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I n t e r p o l  1 R e p o r t  N o .  2 - 7 3 2 8  
Argonne  N a t i o n a l  L a b s  / OTP B i g  S t o n e  

8 i g  Stone, South D a k o t a  

T e s t  No. 2 
B o i l e r  S t a c k  TABLE 28 

Sampl tng Data  f o r  PAH Determinations------- SW846 Method 0010 

Run 1 
10-26-92 

Run 2 
10-26-92 

R u n  3 
10-26-92 D a t e  o f  run 

Time r u n  s t a r t / e n d . .  . . . ( H R S )  9 3 0 / 1 1 4 5  1 2 2 5 / 1 4 3 5  1515/1730 

S t a t l c  -1  . 30 
Cross s e c t i o n a l  a r e a  ( S Q . F T )  4 5 8 . 6 9  
P i t o t  t u b e  c o e f f i c i e n t . . . . . ,  0 . 8 4 0  

p r e s s u r e .  . . . . . ( 1 N . W C )  -1 . 3 0  
4 5 8 . 6 9  

0 . 8 4 0  

-1.30 
4 5 8 . 6 9  

0 . 8 4 0  

W a t e r  i n  sample  gas 
c o n d e n s e r .  ...,........( ~ L )  2 8 6 . 0  

d e s f c c a n t  ..........( G R A M S )  4 2 , O  
t o t a l  ..............( G R A M S )  328.0 

i m p i n g e r s  ..........( CRAMS) 0 . 0  
3 0 4 . 0  
0.0 

2 9 . 0  
333.0 

307.0 
0 . 0  

2 4 . 0  
331.0 

G a s  m e t e r  c o e f f i c i e n t .  ... .. 1.0001 

A v g ,  o r i f . p r e s . d r o p .  .(IN.WC) 2 . 1 3  
A v g .  g a s  m e t e r  temp..(DEF-F) 6 4 . 2  

Barometric  pressure.  (1N.HG) 28.71 
1.0001 

2 8 . 7 1  
2 . 2 2  
7 2 . 4  

1.0001 
28.71 

2 . 2 1  
7 5 . 1  

Volume t h r o u g h  gas  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s . .  ( C F )  1 0 0 . 2 3  

s t a n d a r d  condltions..(NM3) 2 . 7 5 7  
s t a n d a r d  c o n d i t i o n s . ( D S C f )  97  0 3 7  

Ir 
1 0 3 . 0 4  
98.08 
2 777 

102  . 9 4  
9 8 . 4 9  
2 . 789 

T o t a l  s a m p l i n g  t i m e .  . . . ( M I N )  120.00 
Nozzle d l a m e t e r .  . . . . . (IN) 2 3 4  
Avg.stack g a s  t e m p  . . ( D E G - F )  2 9 3  

120.00 
, 2 3 4  

297  

120 . 00 
, 2 3 4  
306 

V o l u m e t r i c  f l o w  r a t e . .  .. . . 
a c t u a l .  ........... . . ( A C F M )  2 1 6 2 8 5 2  
d r y  s t a n d a r d . . .  . . . . ( D S C F M )  1251732 

2 1 9 9 0 5 5  
1 2 6 5 5 3 2  

2217321 
1260836 

9 9 . 7  9 9 . 6  I s o k l n e t l c  v a r J a t i o n . .  . . ( t )  1 9 9 . 6  
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TABLE 29 

S u m m a r y  o f  t h e  R e s u l t s  o f  t h e  October 2 7 ,  1 9 9 2  PAH D e t e r m i n a t i o n s  
o n  t h e  B o i l e r  S t a c k  a t  t h e  O t t e r  T a i l  Power B i g  S t o n e  P l a n t  i n  
B i g  Stone, S o u t h  D a k o t a .  

I t e m  RUN 1 RUN 2 RUN 3 
( C o n c e n t r a t i o n  u g / N m a )  

N a p h t h a l  ene 
A c e n a p h t h y l  ene 
Acenaphthene 
F1 u o r e n e  
Phenanthrene 
Anthracene  
Fluoranthene 
Pyrene  
B e n z o - a - a n t h r a c e n e  
Chrysene 
Benzo-b -P l  uoranthene  
B e n z o - k - f  l u o r a n t h e n e  
Benzo-a-pyrene 
D l b e n t o - a , h - a n t h r a c e n e  
Benro-g , h , .I - p e r y l  ene 
I n d e n o , l , 2 , 3 - p y r e n e  

(Emf s s l o n  Rate  lO-ag/sec) 

N a p h t h a l  ene 
Acenaphthy l  ene 
Acenaphthene 
Fluorene 
Phenant  h r e n e  
Ant h r a c e n e  
F l u o r a n t h e n e  
Pyrene  
Benzo-a-anthracene 
Chrysenc  
B e n z o - b - f l u o r a n t h e n e  
Benzo-k- f  1 u o r a n t h e n e  
Benro-a -pyrene  
D i  benzo-a, h - a n t h r a c e n e  
Benzo-g,h,l-perylene 
Indeno,l,2,3-pyrene 

3 . 8  
.Q32< 
.037< 
.037< 

1 1  
0 029< 
. 0 4 4 <  
.QSf< 
. 0 6 6 <  
. 0 3 4 <  
*037< 
. 0 6 2 <  
. 0 4 4  
.032< 

0 4 4 <  
. 0 3 4 <  

2 2 2 0  
19< 
21<  
21< 
66 
17< 
26<  
32< 
38e  
20< 
21< 
36< 
2 6  
19< 
2 6 <  
20< 

20 
.032< 
.036< 
.036< . 069 
.029< 
. 0 4 4 <  
* 0 5 5 <  
065e  
033< . 036< 
0 6 2 <  
0 4 4 <  . 032e 
0 4 4 <  
.033< , 

120 
19e 
21e 
21< 
4 1  
17.: 
26<  
32< 
39< 
20c 
21c 
37< 
2 6 <  
19.: 
2 6 <  
20< 

4 1 2  
* 0 3 1 <  
.035< 
.035< 
,078 
0 2 8 <  

. 0 4 2 <  

.053< 

.063< 

.032< 
*035< 

0 6 <  . 0 4 2 ~  
.031< 
. 0 4 2 <  
.032< 
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T e s t  No. 7 
Boiler S t a c k  

I n t e r p o l  1 Report No. 2-7328 
Argonne N a t i o n a l  L a b s  / OTP B l g  S t o n e  

B i g  S t o n e ,  

TABLE 30 

Sampling Data  f o r  PAH Determinat ions-- - - - - -  SW846 Method 0010 

Date o f  run  
Run 1 Run 2 Run 3 

10-27-92 10-27-92 10-27-92 

T i m e  r u n  s t a r t / e n d  . . . . . (  H R S )  9 3 0 / 1 1 3 7  1 2 4 5 / 1 4 5 1  1 5 3 0 / 1 7 3 5  

S t a t i c  pressure . . . . . .(  1N.WC)  -1.30 -1 .30  -1.30 
Cross s e c t d o n a l  a r e a  ( S Q . F T )  4 5 8 . 6 9  4 5 8  . 69 4 5 8 . 6 9  
Pitot t u b e  c o e f f l c l e n t  ...... 0 . 8 4 0  0 .840 0 . 8 4 0  

W a t e r  I n  sample  gas 
c o n d e n s e r . . . . . . . . . . . . . O  300 . 0 3 0 2 . 0  3 0 1  . O  
I m p l n g e r s .  ......... ( G R A M S )  0 . 0  0 . 0  0.0 

23.0 2 5 . 0  d e s i c c a n t  ..........( G R A M S )  2 7 . 0  
t o t a l . . . . . . . . . . .  .. . ( G R A M S )  327 .O 325.0 326.0 

.. G a s  m e t e r  c o e f f i c i e n t . . . , .  1.0001 1.0001 1.0001 
2 8 . 7 1  2 8 . 4 6  2 8 . 4 6  B a r o m e t r i c  p r e s s u r e .  (IN.HG) 

A v g .  orlP.pres.drop..(IN.WC) 2 . 0 8  2.19 2.33 
A v g .  gas meter temp..(DEF-f) 6 4 . 6  7 5 . 0  7 7 . 1  

Volume th rough g a s  m e t e r . . . .  
a t  meter c o n d l t t o n s .  . .  ( C F )  9 9 . 5 0  102 .88  * 106 . 5 8  

1 0 0 . 2 3  
s t a n d a r d  conditions.. ( N M 3 )  2 . 7 3 5  2 . 7 4 9  2 . 838 standard  c o n d i  t l  ons . ( O S C F )  9 6 . 5 8  97  . 10 

T o t a l  sampling t i m e . .  .. ( M I N )  120.00 120.00 I20 . 00 
N o z z l e  d l a m e t e r  .........( I N )  . 2 3 4  2 3 4  . 2 3 4  
Avg.stack gas  temp . . ( D E G - F )  296 3 10 316 

Volumetrlc f low r a t e .  . . . . . . .  
a c t u a l  .............. ( A C F M )  2 1 4 9 7 8 5  2 2 3 0 4 7 4  2304996  
d r y  s t a n d a r d . .  ..... ( D S C F M )  1238986  1252714  1280763  

I s o k i n e t i c  v a r i a t i o n . .  ... ( % )  9 9 . 8  9 9 . 3  9 9 . 6  
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I n t e r p o l 1  t a b s  R e p o r t  No.  2-7328 
A r g o n n e  National L a b s  / O T P  R i g  S t o n e  

819  S t o n e ,  South D a k o t a  

T e s t  No.  4 
N o .  1 B o i l e r  S t a c k  TABLE 31 

Run 1 Run 2 R u n  3 

D a t e  o f  run 10-26-92 10-26-92 10-26-92 

T i m e  run  s t a r t / e n d . .  ... ( H R S )  1 5 3 0 - 1 6 3 0  1 6 5 0 - 1 7 5 0  1 8 1 5 - 1 9 1 5  

B a r o m e t r i c  p r e s s u r e . .  (fN.HG) 28.71 2 8 . 7 1  28.71 

1 0 4 . 6 7  M e t e r  t e m p e r a t u r e . .  .. ( D E G - F )  8 5 . 9 2  101.00 

Meter c o r r e c t i o n  c o e f f i c i e n t  0 . 9 9 3 9  0.9939 0 . 9 9 3 9  

Volume t h r o u g h  gas m e t e r . .  .. 
a t  meter c o n d l t i o n s . .  . (CF) 2 . 3 3 2  2 . 3 7 2  2.382 

T o t a l  sampling t i m e .  ...( M I N )  6 0 . 0  6 0 . 0  6 0 . 0  

Mod s t u r e  c o n t e n t . .  .... ( % V / V )  14.00 14.00 1 4 . 0 0  

Volumetric f l o w  r a t e  (DSCFM)  1240000  1 2 4 0 0 0 0  1 2 4 0 0 0 0  

H C t  I n  sample  ...........( uG) 4 0 8 . 2 9  3 6 3 . 0 4  ' 6 3 . 3 5  

HC1 c o n c e n t r a t t o n .  . . . . . . 
( G R / D S C F ) . . . . m . m . . . . ~ o o m o .  0.0029 
( M G / O S C M ) .  ................ 6 . 7  
(PPM-WET)  ................. 3 . 8  
( P P M - D R Y ) . . .  .............. 4 . 4  
( P P M - D R Y  Q 7% 0 2 ) . . . . .  .... 4 . 7  

HCl emi s s i o n  r a t e . .  . .  ( L B / H R )  3 1 . 1  

H C 1  Hydrogen c h l o r i d e  

O.OO26 0 , 0 0 0 5  
6 . 0  1 .1  
3 . 4  0.6 

4 . 2  0 . 7  
4 . 0  0 . 7  

2 8 . 0  4 . 9  

A traillng ' d  symbol  indicates t h a t  t h e  t r u e  value 
i s  l e s s  t h a n  o r  equal  t o  t h e  r e p o r t e d  v a l u e  
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Interpoll L a b s  R e p o r t  No.  2-7328 
A r g o n n e  N a t i o n a l  L a b s  / OTP R i g  S t o n e  

819 S t o n e ,  S o u t h  D a k o t a  

T e s t  No. 9 
No. 1 B o i l e r  Stack  TABLE 32 

Run 1 Run 2 R u n  3 

D a t e  o f  run  10 -27 -92  10-27-92 10-27-92 

T i m e  r u n  s t a r t / e n d .  . .  . . ( H R S )  1 4 1 3 - 1 5 1 3  1 5 3 4 - 1 6 3 4  1657-1757 

B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  2 8 . 4 6  2 8 . 4 6  2 8 . 4 6  

M e t e r  t e m p e r a t u r e .  ... ( D E G - F )  0 4 . 6 7  9 7 . 5 0  1 0 0 . 3 3  

M e t e r  c o r r e c t i o n  c o e f f i c l e n t  0 . 9939  0 . 9939 0.9939 

Volume t h r o u g h  gas m e t e r .  ... 
a t  m e t e r  condttions.. . ( C F )  2 . 3 7 3  2 . 4 0 1  2 . 4 1 9  

T o t a l  sampll ng t l  me. .  .. ( M I N )  6 0 . 0  6 0 . 0  6 0 . 0  

Mod s t u r e  c o n t e n t .  ..... ( % V / V )  1 4 . 7 5  1 4 . 7 5  1 4  . 7 5  

V o l u m e t r i c  f l o w  rate  (DSCFM)  1 2 1 0 0 0 0  12 10000 1 2 1 0 0 0 0  

H C 1  in sample ...........( u G )  3182.99 3 4 0 4 . 1 1  3 3 2 3 9 . 5 6  

H C 1  c o n c e n t r a t d o n . ,  ......... 
( G R / O S C F ) .  ................ 0 . 0 2 2 6  
( M G / D S C M )  ................. 5 1 . 7  

(PPM-DRY Q 7 %  0 2 ) .  . . . . . . . .  37.9 

(PPM-WET) 2 9 . 1  
( P P M - D R Y ) , . .  .............. 3 4 . 1  

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

HC1 ern4 sslon r a t e .  ... ( L W H R )  2 3 4 . 2  

H C 1  .I H y d r o g e n  c h l o r l d e  

0 . 0 2 4 4  0.0232 
5 6 . 0  53.1 
31.5 2 9 . 9  
3 6 . 9  3 5 . 0  
4 1 . 0  3 0 . 9  

253  4 2 4 0 . 5  

A traillng ' 4 '  symbol i n d l c a t e s  t h a t  t h e  t r u e  value 
i s  less t h a n  or e q u a l  to t h e  reported value 
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I n t e r p o l l  L a b s  R e p o r t  No .  2-7328 
A r g o n n e  N a t i o n a l  L a b s  / O T P  B i g  S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

T e s t  N o .  4 
No. 1 B o i l e r  S t a c k  TABLE 33 

R u n  1 Run 2 Run  3 

D a t e  o f  r u n  1 0 - 2 6 - 9 2  10-26-92 1 0 - 2 6 - 9 2  

T i m e  r u n  s t a r t / e n d . .  . .  . ( H R S )  1530-1630 1 6 5 0 - 1 7 5 0  1 8 1 5 - 1 9 1 5  

B a r o m e t r i c  p r e s s u r e .  (IN.HG) 20.71 2 0 . 7 1  28.71 

M e t e r  t e m p e r a t u r e . .  , ( O E G - F )  8 5 . 9 2  lOl.00 1 0 4  . 6 7  

Meter c o r r e c t i o n  c o e f f i c i e n t  0 . 9 9 3 9  0 . 9939 0.9939 

Volume t h r o u g h  gas m e t e r .  ... 
a t  m e t e r  c o n d j t i o n s .  , . ( C F )  2 , 332 2 . 3 7 2  2.382 

T o t a l  s a m p l i n g  t i m e .  . . .  ( M I N )  6 0 . 0  6 0 . 0  60.0 

M o l s t u r e  c o n t e n t . , .  . . . (  t V / V )  14 .00  1 4 . 0 0  1 4 . 0 0  

V o l u m e t r i c  f l o w  rate  ( D S C F M )  1240000 12 40000 1240000 

3 

C 1 2  i n  s a m p l e  .,.........( u G )  4 1 3  . 4 3  1 2 4 . 4 4  120.33 

C 1 2  c o n c e n t r a t i o n . .  ......... 
(G~/OSCF).m.. . . . . . . . . . . . . .  0.0030 0.0009 0.0009 
( M C / O S C M ) ,  . . . . . . . . . . . . . . . .  6 . 8  2.1 2.0 

( P P M - D R Y ) . . . . . . . .  . . . . . . . . .  2.3 0.7 0.7 
( P P M - D R Y  @ 7 %  0 2 ) . . .  . . . . . .  2 . 5  0 . 7  0.7 

( P P M - W E T )  ................. 2 . 0  0 . 6  0 . 6  

C 1 2  e m i s s l o n  r a t e . . . . ( L B / H R )  3 1 . 5  9 . 6  9 . 3  

A t r a i l t n g  ’ < ’  symbol i n d f c a t e s  t h a t  t h e  t r u e  value 
i s  l e s s  t h a n  o r  equal to t h e  r e p o r t e d  v a l u e  
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I n t e r p o l 1  L a b s  Report  No. 2 - 7 3 2 8  
A r g o n n e  N a t i o n a l  L a b s  / O T P  B i g  S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

T e s t  N o .  9 
N o .  1 B o i l e r  S t a c k  TABLE 34 

Run 1 Run 2 R u n  3 

D a t e  o f  run 10-27-92 10-27-92 10-27-92 

T i m e  run s t a r t / e n d  . . . . .  ( H R S )  1413-1513 1 5 3 4 - 1 6 3 4  1657-1757 

B a r o m e t r i c  p r e s s u r e .  (1N.HC) 2 8 . 4 6  2 8 . 4 6  2 8 . 4 6  

M e t e r  t e m p e r a t u r e . .  ( D E C - F )  0 4 . 6 7  9 7 . 5 0  LOO. 3 3  

Meter c o r r e c t i o n  coefficient 0.9939 0.9939 0.9939 

Volume t h r o u g h  g a s  meter .  . . 
a t  m e t e r  condjtions..,(CF) 2.373 2 . 4 0 1  2 419 

T o t a l  sampl i ng t i  me.. .. ( M I N )  6 0 . 0  6 0 . 0  60.0 

Moisture c o n t e n t  . . . . . .(  W / V )  14.75 14.75 1 4 . 7 5  

V o l u m e t r i c  f l o w  r a t e  ( D S C F M )  1210000 1210000 1210000 
* 

C 1 2  i n  sample., .........( uG) 11.21 18.31 10.28< 

C 1 2  c ~ n c c n t r a t i o n . . . . * . . . . . .  
( G R / O S C F ) .  ................ 0.0001 0.0001 0.0001c 
( M G / o S C M )  0.2 0.3 0 2 <  
( P P M - W E T )  . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
( P P M - D R Y  @ 7% O Z ) . . . . .  . . . .  0.1 0.1 0.1c 

. . . . . . . . . . . . . . . . .  
0.1 0.1 o.o< 
0.1 0.1 0.1c 

C 1 2  e m i s s i o n  r a t e  ....( L 8 / H R )  0 . 8  1 . 4  0 . 8 ~  

A t r a i l i n g  ' < '  s y m b o l  I n d i c a t e s  t h a t  t h e  t rue  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  
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I n t e r p o l l  Labs R e p o r t  N o .  2-7328 
A r g o n n e  N a t i o n a l  L a b s  / OTP B i g  S t o n e  

B i g  S t o n e ,  S o u t h  O a k o t a  

T e s t  No. 4 
N o .  1 B o i l e r  S t a c k  TABLE 35 

Run 1 R u n  2 Run 3 

D a t e  o f  r u n  1 0 - 2 6 - 9 2  10-26-92 10-26-92 

Time r u n  s t a r t / e n d .  .... ( H R S )  1530-1830 1650-1750 1815-1915 

B a r o m e t r l c  p r e s s u r e . .  (IN.HG) 2 8 . 7 1  2 0 . 7 1  28.71 

Meter t e m p e r a t u r e .  . . ( D E G - F )  0 5 . 9 2  101 .oo 1 0 4 . 6 0  

M e t e r  c o r r e c t i o n  c o e f f i c i e n t  0 . 9 9 3 9  0 . 9 9 3 9  0 . 9 9 3 9  

V o l u m e  t h r o u g h  gas m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s .  . ( C F )  2 . 3 3 2  2.372 2 . 3 8 2  

T o t a l  s a m p l l n g  time....(MIN) 60 .0  6 0 . 0  60.0 

M o l s t u r e  c o n t e n t  ......( W / V )  14.00 

V o l u r n e t r l c  f l a w  rate ( D S C F M )  1 2 4 0 0 0 0  

H F  f n  sample ............( uG) 7 3 . 7 1  

HF concentratlon............ 
( G R / 1 0 3 D S C F ) . . .  ........... 0 . 5 2 0 7  

( P P e - D R Y ) . . . . .  ............ 1 4 5 5  . 
( P P B ~ W E T ) . . . . . . . I . . 4 . . . e . .  1 2 5 1  . 
( u G / D S C M ) .  ................ 1210. 

H F  emis. r a t e  . . . . (  lO-aLB/HR) 5 6 1 9 . 0 5  

HF .I Hydrogen f l u o r i d e  

14.00 14.00 

1240000 1240000 

126.36 ‘’ 5 5 . 6 0  

0 . 9 1 5 7  0 . 4 0 3 8  
2 0 9 7  . 9 2 4 . 8 0  
2 5 2 1  . 1111. 
2168. 9 5 6 . 0 8  

9731 .00  4 2 9 1 . 4 1  

A t r a i l i n g  ‘ d  symbol i n d i c a t e s  t h a t  t h e  t r u e  value 
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  value 
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I n t e r p o l l  t a b s  R e p o r t  No. 2-7328 
Argonne National Labs / O f P  8 i g  S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

T e s t  No. 9 
No. 1 B o i l e r  S t a c k  TABLE 36 

Run 1 Run 2 Run 3 

D a t e  o f  r u n  1 0 - 2 7 - 9 2  10 -27 -92  10-27-92 

T i m e  run s t a r t / e n d ,  . . . .(  H R S )  1 4 1 3 - 1 5 1 3  1 5 3 4 - 1 6 3 4  1657-1757 

Barometric pressure .  . (IN.HG) 2 8 . 4 6  2 8 . 4 6  2 8 . 4 6  1 

M e t e r  t e m p e r a t u r e .  ... ( O E G - F )  8 4 . 6 7  97 . 50 100.33 

Meter c o r r e c t  i on c o e  f f I c i  e n t  0 . 9 9 3 9  0 . 9 9 3 9  0 . 9 9 3 9  

Volume t h r o u g h  g a s  meter. ... 
a t  meter c o n d l t i o n s . . , ( C F )  2 0 3 7 3  2 . 4 0 1  2 . 4 1 9  

T o t a l  s a m p l i n g  tdme. ... ( M f N )  6 0 . 0  6 0 . 0  6 0 . 0  

Moi s ture  c o n t e n t  ...... ( W N )  1 4 . 7 5  1 4 . 7 5  1 4 . 7 5  

V o l u m e t r i c  f l o w  rate  (DSCFM) 1210000 1210000 1210000 
9 

H F  i n  sample  ............( uG) 8 2 . 5 6  1 1 5 . 8 3  1 2 7 . 4 1  

H F  concentratlon............ 
( G R / 1 0 3 D S C F ) . . . . . . .  ....... 0 . 5 8 5 7  0 . 8 3 1 3  0.9122 
( u G / D S C M ) . . .  .............. 1 3 4 1 .  1 9 0 3  2089 . 
(PPB- DRY)............^.^ 1612. 2200  .. 2511. 
( P P B - W E T ) , . .  .............. 1 3 7 4 0  1 9 5 1  . 2 1 4 1  . 

HF em1 s .  r a t e .  ... ( 1 0 - 3 L W H R )  6 0 7 4 . 0 4  8621.33 9 4 6 0 . 7 3  

\ 

H F  - H y d r o g e n  f l u o r i d e  

A t r a i l i n g  'd symbol I n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
I s  less t h a n  or e q u a l  t o  t h e  r e p o r t e d  v a l u e  
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Interpol1 L a b s  Report No. 2 - 7 3 2 8  
Argonne Natlonal l a b s  / OTP B i g  S t o n e  

B i g  S t o n e ,  S o u t h  D a k o t a  

T e s t  No .  4 
No .  1 Botler S t a c k  TABLE 37 

Run 1 Run 2 Run 3 

D a t e  o f  run 10-26-92 10-26-92 10-26-92 

Time run start/end.....(HRS) 1530-1630 1650-1750 1815-1915 

B a r o m e t r i c  pressure.. ( 1 N . H G )  28.71 28.71 2 8 . 7 1  

M e t e r  temperature.. .. ( D E G - F )  0 5  92 101 000 1 0 4 . 6 7  

M e t e r  correction coefflcttnt 0.9939 0.9939 0.9939 

Volume through gas m e t e r , . . .  
at m e t e r  c o n d t t ~ o n s .  .. ( C F )  2 . 332 2 . 3 7 2  2 . 3 8 2  

6 0 . 0  6 0 . 0  T o t a l  sampling tdme,.  .. ( M I N )  60 .0  

M o i  sture content ...... ( % V / V )  14.00 1 4 . 0 0  14.06 

V o l u m e t r i c  f l o w  rate  (DSCFM) 1240000 1240000 1240000 

H B r  i n  sample ...........( uG) 4.53 4 . 4 2  4 . 3 2  

H B r  em1 s .  rate  , . . ( l O - ) C B / H R )  3 4 5 , 1 7  340 .62  333.28 

A t r a i l i n g  ' d  symbol Indicates t h a t  t h e  t r u e  v a l u e  
I s  less t h a n  O F  equal t o  t h e  reported value 
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Interpoll Labs Report No. 2 - 7 3 2 8  
Argonne N a t i o n a l  t a b s  / QTP B i g  Stone  

819 S t o n e ,  South  U a k o t a  

T e s t  No. 9 
No. 1 B o i l e r  S t a c k  TABLE 38 

Run 1 Run 2 Run 3 

D a t e  o f  run  10-27-92 10-27-92 10-27-92  

Time r u n  s t a r t / e n d  .....( H R S )  1413-1513 1534-1634 1657-1757 

B a r o m e t r i c  p r e s s u r e .  b (1N.HG) 2 8 . 4 6  28 .46  20 .46  

M e t e r  temperature..  .. ( D E G - F )  04 67 97.  so 100.33 

Meter correctton c o e f f i c i e n t  0 . 9939 0 . 9 9 3 9  0 . 9 9 3 9  

Volume through gas m e t e r . , . .  
a t  meter conditions, . ( C F )  2.373 2.401 2.419 

T o t a l  sampling tlme..,.(MIN) 60.0 60 .0  60.0 

M o l s t u r e  conttnt...e,.(8V/V) 14.75 14.75 14.75 

'1210000 V o l u m e t r l c  f l o w  rate  ( D S C F M )  1210000 1210000 

H B r  in sample. ,.,.......( uC) 22.85 20.43 21.06 

H B r  
o.15oa 

(uG/DSCM)...,.......bOoe*- 371.28 335 . 79 3 4 5 . 3 4  
( P P B I D R Y ) . . . . . .  ........... 
( P P B ~ W E T ) . . . . . . . . . . . . .  .... 
(GR/lO~DSCF)..,,b,..e...bb 0.1621 0.1466 

J10.38 99.82  102.66 
94.09 8 5 . 1 0  0 7 . 5 2  

H B r  c m l s .  rate,,,(lO-SLB/HR) 1681.21 I520 . 49 1 5 6 3 . 7 5  

A traillng ' 4 '  symbol I n d l c a t e s  t h a t  t h e  t r u e  v a l u e  
1 s  less than  o r  equa l  t o  t h e  reported v a l u e  
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TABLE 39 

BTX Calculation 

Mass Vstd Concentration Gas Flow Mars Rate 
Testfiun ( u g l  (DSCF) (ppm.dl (LWDSCF: [DSCFM) (LB/HR) 
__l_c*--_ _-------.I --------- --------- -. --------- ---I-__-- ...-------* 

Benzene W1 1 * 5  2.106 0 . 0 0 8  1.57E-03 1240000 0 . 1 1 7  
5/2 1 . 5  2.08 0 , 0 0 8  1.59E-09 1240000 0.118 
5/3 1.S 2 . 0 9 2  0 . 0 0 8  1.58E-09 1240000 0 . 1 1 8  

Toluene 5/1 1 . 5  2.106 0.007 1.578-09 1210000 0.117 
5/2 1.5 2.08 0.007 1.59E-09 1240000 0 . 1 1 8  
s/3 1.5 2 . 0 9 2  0 . 0 0 7  1.58E-09 1240000 0 .118 

Xylmnm 5 4  1.S 2.106 0.006 1.S7B-09 1240000 0.117 

5/3 1.5 2.092 0.006 1.58E-09 1240000 0 . 1 1 8  
3 4 2  1.3 2 . 0 1  0 * 0 0 6  1.59E-O) 1 2 4 0 0 0 0  0.1lO 

TABLE 40 
BTX CALCULATION 

Benzene 

Toluene 

Xylene 

10/1 
10/2 
10/3 

10/1 
10/2 
10/3 

10/1 
10/2 
10/3 

1.5 2.078 0.008 1.59E-09 1210000 0.116 
1.5 2.066 0.008 l,6E-09 %210000 0.116 
1.5 2 . 0 5 4  0 , 0 0 8  i.61~-09 ~ 2 1 0 a 0 0  0.117 

1.5 2 . 0 7 8  0.007 1.S9E-09 1210000 0 .116  
1 . 5  2 . 0 6 6  0 . 0 0 7  1.6E-09 1210000 0 . 1 1 6  
1 . 5  2 . 0 5 4  0 . 0 0 7  1.61E-09 1210000 0 .117 

1 . 5  2 . 0 7 8  0 , 0 0 6  i . w ~ - o g  1210000 0.116 
1,s 2.066 0.006 1.60E-09 1210000 0.116 
1 . 5  2.054 0 . 0 0 6  1.61E-09 l2lOOOO 0.117 
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Toxicity Characteristic Leaching Procedure (TCLP) - Bottom Ash 
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TABLE 41 

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne Nat i anal Laboratory, 
B i g  Stone P l a n t  

Sample Log No. 7328-122 

Results o f  Toxic4 t y  Character1 s t i c  teaching Pmcedure 

Sample I d e n t i f i c a t i o n s  10/26/92, 1100 HRS 

Sample Type: Bottom Ash 

Analyte Met hod Concentration (mq/L)  

PH 
A 1  kal i n i  ty 

T o t a l  di ssol ved sol i ds 
Chl or1 de 
Sulfate  
Ant I mony 
Arsend c 

Q a r i  urn 
Beryl 1 ium 
Cadmi urn 
Chromi urn 
Copper 

Lead 
Mercury - 

Nicke l  
Se 1 en i urn 
S i  1 ver 
Thallium 
Zlnc 

EPA 150.1 

EPA 310.1 
EPA 160.1 
EPA 300.0 
EPA 300.0 

SW-846, 6010 
sw-846, 7060 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 7470 
SW-846, 6010 

SW-846, 7740 
SW-846, 6010 

SW-846, 6010 

94-846, 6010 

5 . 0  

1540 
5520 

0m90 

12 

< 0.02 
< 0.006 

3.64 
< Om02 
< 0.02 

< 0.02 

< 0.02 
0.06 

<O.OOOl 
< 0.02 

< 0.002 

< 0.02 
< 0 .0  

0 . 1 4  

f 
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TABLE 42 

I N T E R P O L L  LABORATORIES, I N C .  
(612)786-6020 

Argonne National Laboratory, 
Big Stone P l a n t  

Sample Log No. 7328-123 

Results o f  Toxic1 t y  Characteristic Leachtng Procedure 

Sample Identification: 10/26/92, 1430 HRS 

Sample Type: Bottom Ash 

Anal y t e  Met hod Concentration (ms/L} 

PH 
A1 kal i ni  ty 
Total dJ ssol ved sol ids 
Chl o r i  de 
Sulfate 
Anti mony 
Arsenic 
Bar i urn 

Beryllium 
Cadmi urn 
Chromium 
Copper 

Lead 
Mercury 

Nickel  
Selenium 
S l  l v e r  
Thall durn 
Zinc 

€PA 150.1 

€PA 310.1 
EPA 160.1 
EPA 300.0 
EPA 300,O 

SW-846, 6010 

SW-846, 7060 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 7470 
SW-846, 6010 

SW-846, 7740 
SW-846, 6010 
SW-846, 6010 
SW-846, 6010 

5 .0  

1520 

5650 

0.42 
7 .9  

< 0.2 

< 0.006 

5.82 

< 0.02 

< 0.02 

< 0.02 

< 0.02 

0.068 

~0.0001 

0.034 

< 0.02 

< 0*02 

< 8.0 

0.700 



TABLE 4 3  

I N T E R P O L L  LABORATORIES, T N C .  
(612)786-6020 

Argonne National Laboratory, 
Big Stone P l a n t  

Sample tog No. 7328-128 

Results o f  Toxic i ty  Characteristic teachfng Procedure 

Sample Ident i f ica t ions  10/27/92, 1300 HRS 
Sample Type: Bottom Ash 

Anal v te  Met had Concen t r a t  i on { rnq /L 1 

PH 
A1 kai i n i  t y  

Total d l  ssol ved sol ids  
Chl or i  de 

Sul fa te  
Ant 1 mony 
Arsenic 
Barium 
Beryllium 
Cadrni urn 
Chromi urn 
Copper 

Lead 
Mercury 
N i  cke’l 
Sef en1 urn 
St l v e r  
Thallium 
Zfnc 

EPA 150.1 
EPA 310.1 
EPA 160.1 
€PA 300.0 

EPA 300.0 
sw-846, 6010 
SW-846, 7060 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

sw-846, 6010 
SW-846, 6010 

SW-846, 7470 

SW-846, 6010 

SW-846, 7740 

sw-846, 6010 

SW-846, 6010 

SW-846, 6010 

5.1 
1440 
5460 

0.36 

4 .3  
< 0 . 2  

< 0.006 

3.80 
< 0.02 

< 0.02 

< 0.02 

0.09 I . 

< 0.06 

<o. Oool 
0.04  

< 0.02 

0.04 

< 8.0 

0.13 

1 
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TABLE 44 

X N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne Nat i onal Laboratory, 
B i g  Stone P l a n t  

Sample Log No. 7328-129 

Results o f  Tox ic f ty  Character is t ic  teaching Pmcedure 

Sample I d e n t i f i c a t i o n :  10/27/92, 1600 HRS 

Sample Type: Bottom Ash 

Anal vte Met hod Concent rat 1 on (ms/L ) 

PH EPA 150.1 

A1 kal1 ni ty EPA 310.1 
Total dissolved solids EPA 160.1 

Chl or1 de 
Sul fa te  
Antimony 
Arseni c 
Bari  urn 
Beryl 1 lum 
Cadmi urn 
Chromi urn 
Copper 

lead 
Me rcu ry 
Nl  ckel 
Se1 en1 urn 
S i  1 ver 
fhal  1 i urn * 

Zinc 

EPA 300.0 
EPA 300.0 
SW-846, 6010 

SW-846, 7060 

SW-846, 6010 
SW1846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 7470 

SW1846, 6010 

SW-046, 7740 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

5 . 1  
1530 
5760 

0.21 
70 

< 0 . 2  

< 0.006 

1.95 

< 0.02 
< 0.02 

< 0.02 
0.20 

0.06 

<0.0001 

0.05 

< 0.04 

< 0.02 

< 8 . 0  

0 292 

t 
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TABLE 45 

I N T E R P O L L  tABORATORIES, I N C ,  
(612)786-6020 

Argonne National Laboratory,  
B i g  Stone Plant  

Sample Log No. 7328-124 

R e s u l t s  o f  Toxic i ty  Characteristic Leachlng Procedure 

Sample Identificatlont 10/26/92, 1300-1500 HRS 

Sample Type: Economizer F l y  Ash 

Anal v t e  Me t hod Concent r a t i o n  (mq/L)  

PH 
A1 kal  I n i  t y  

Total  d l  ssolved sol Ids 
Chl o r l  de 
Sulfate  
Anti mony 
Arsenic 
Bari urn 
Berylllurn 
Cadml urn 
Chromi urn 
Copper 

Lead 
Mercury 
Nickel 
Sel en1 urn 
Si  1 ver 
Thal 1 i urn 
Zinc 

€PA 150.1 

EPA 310.1 
EPA 160.1 
EPA 300.0 
EPA 300.0 
SW-846, 6010 

SW-846, 7060 

SW-846, 6010 
sw-846, 6010 

SW-846, 6010 

sw-846, 6010 
SW-846, 6010 

SW-846, 6010 
SW-046, 7470 
SW-846, 6010 

SW-846, 7740 
SW-846, 6010 
SW-846, 6010 

SW1846, 6010 

8.9 

1540 
9770 
0.17 

940 

< 0 .2  

0.19 

0.508 

< 0.02 

< 0.02 

0.022 
0.02 

< 0.06 

<O.OOol 
0.06 

4 0.02 

< 0.02 

< 8.0 

0.02 
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TABLE 46 

I N T E R P O L L  L A B O R A T O R I E S ,  INC. 
(612)786-6020 

Argonne National Laboratory, 
B i g  Stone P l a n t  

Sample Log No. 7328-132 

Results o f  T a x i d  t y  Characteri s t i c  Leaching Procedure 

Sample Xdentlficationt 10/27/92, 1300-L6ioo HRS 
Sample Type: Economizer F l y  Ash 

Anal vte  Met hod Concent rat t on ( m4 / 1) 

PH 
A1 k a l l  n i  t y  
Total  d i  ssol ved sol 1 ds 
Chl o r i  de 
9 1 1  f a t e  

Antimony 
Arsenic 
Barium 
Beryl 1 lum 
Cadmi urn 
Chroml um 
Copper 
Lead 
Me rcu ry 
Nickel 
Selenlum 
Si 1 ver 
Thall lum 
Zinc 

EPA 150.1 

EPA 310.1 
€PA 160.1 
€PA 300.0 

€PA 300.0 
SW-846, 6010 
SW-846, 7060 

sw-846, 6010 
SW-846, 6010 
SW-046, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 
SW-846, 7470 
SW-846, 6010 
SW-846, 7740 
SW-846, 6010 
SW-846, 6010 

sw-846, 6010 

7 . 3  

2940 
9950 

1.3 

120q 

< 0 . 2  

0 .22  

0.364 

0.02 

< 0.02 

< 0.02 

0.02 

0.06 

~0.0001 

0.18 

0.12 

< 0.02 

< 8.0 

0.274 
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TABLE 47 

I N T E R P O L L  LASORATORZES, Z N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

Argonne National Laboratory, 
8 ig  Stone Plant 

Sample log No. 7328-125 

Results o f  Toxic1 t y  Characteristic Leaching Procedure 

Sample Xdentif icatlon: 10/26/92, 0900-1300 HRS 

Sample Type2 ESP Fly Ash 

Anal v t e  Met hod Concentration (mg /L 1 

PH 
A1 kal 1 n i  t y  
Total dt ssol ved sol i cis 
Chl ori de 
Sul fa te  
Anti many 
Arsenic 
Bari urn 
Beryl 1 ium 
Cadrni urn 
Chromf urn 
Copper 

Lead 
Me rcu ry 
Nlcke l  
Sel en1 urn 
S i  1 v e r  
Thal 1 i urn 
Zinc 

EPA 150.1 
EPA 310.1 
€PA 160.1 

EPA 300.0 
EPA 300.0 
sw-846, 6010 
SW-846, 7060 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 
SW-846, 6010 

SW-846, 6010 

SW-846, 7470 

SW-846, 6010 

SW.846, 7740 
SW1846, 6010 
SW-846, 6010 

SW-846, 6010 

8.9 

3120 
10600 

0 .44  
1700 

< 0.2 
0.15 
1.04 

< 0.02 

< 0.02 

0 . m  
< 0.02 

< 0.06 

0.0002 
0.03 

0.3 
- < 0.02 

8 .0  

0.02 
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TABLE 48 

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne National Laboratory, 
Big Stone P l a n t  

Sample tog No. 7328-126 

Results o f  Toxic4 t y  Characteristic Leaching Procedure 

Sample I d e n t i f i c a t i o n :  10/26/92, 1300-1500 HRS 

Sample Type: ESP Fly Ash 

Anal v t e  Met hod Concent rat 1 on Cmq/L 1 

PH 
A1 kal I n l  t y  
Total d l  ssol ved sol I d s  
Chl ori de 
Sulfate 
Antimony 
Arsenic 
Bar1 urn 

Berylltum 
Cadmi urn 
Chromi urn 
Copper 

Lead 
Mercury 

Nf ckel 

Sel en1 urn 
S i  1 ver 

Thal 1 I urn 
Zinc 

EPA 150.1 
EPA 310.1 

€PA 160.1 
€PA 300.0 

EPA 300.0 
sw-846, 6010 

sw-846, 7060 

SW-846, 6010 

SW-846, 6010 

sw-846, 6030 

sw-846, 6010 

sw-846, 6010 

SW-846, 6010 

sw-846, 7470 

sw-846, 6010 
sw-846, 7740 

sw-846, 6010 

SW-846, 6010 
SW-846, 6010 

0.9 
3160 

1 loo0 
0.74 

1700 
< 0 . 2  

0.12 

1.02 
< 0.02 

0.02 
0.17 

< 0.02 

< 0.06 

~O.Uo01 
0.03 

0.52  
< 0.02 

< 8.0 

0.02 
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TABLE 49 

INTERPOLL L A B O R A T O R I E S ,  I N C .  
(6l.2)786-6020 

Argonne National Laboratory, 
B i g  Stone P l a n t  

Sample Log No. 7328-127 

Results o f  Toxici ty Characteristic Leaching Pmcedure 

Sample Identification: 10/26/92, 1500-1800 HRS 

Sample Type: ESP Fly Ash 

Anal vte Method Concentration (m4 /t 1 

PH 
A1 kal  i ni t y  
Total  d i  ssol ved sol i d s  
Chl o r i  de 
Su1 fate 
Ant I mony 
Arsenic 
B a r i  urn 

Beryl 1 lum 
Cadml urn 
Chromium 
Copper 

Lead 
Mercury 
Nickel  

Sel ent urn 
S i  1 ver 
Thal 1 4 urn 
Zinc 

EPA 150,l 
EPA 310.1 
EPA 160.1 

EPA 300.0 
€PA 300.0 

sw-846, 6010 
SW-846, 7060 

SW=846, 6010 
SW-846, 6010 

SW-846, 6010 
SW-846, 6010 

sw-846, 6010 

SW-846, 6010 

SW-846, 7470 
SW-846, 6010 
SW-046, 77440 
sw-846, 6010 
sw-846, 6010 

SW-846, 6010 

9.0 

3320 
11600 

0.67 

1600 

< 0 . 2  

0 . 1 4  

0 834 
< 0.02 

< 0.02 

0.206 

< 0.02 

< 0.06 

~U.0001 

0-04 
0.536 

< 0.02 

c 8.0 

0.03 
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TABLE 50 

I N T E R P O L L  LAOORATORIES, INC. 
(612)786-6020 

Argonne National Laboratory, 
Big Stone Plant 

Sample Log No. 7328-133 

Results o f  Tox ic i ty  Characteristic Leaching Procedure 

Sampl e Ident  i f I cat I on t 10/27/92, 1000-1300 HRS 

Sample Type: ESP F l y  Ash 

Anal vte Met hod Concen t rat i on t ma / L 1 

PH 
Alkalinity 
Tota l  d l  ssol ved sol ids 
Chl or1 de 
Sulfate 
Antimony 
Arsenic 
Barlum 
Beryl 1 lum 
Cadmi urn 
Chromi urn 
Copper 

Lead 
Mercury 
Nickel 
Se 1 en 1 urn 
S i  1 ver 
Thal 1 1 urn 
tdnc 

EPA 150.1 
EPA 310.1 
EPA 160.1 

EPA 300.0 
EPA 300.0 
sw-846, 6010 
SW-846* 7060 

SW-846, 6010 

SW-846, 6010 

sw-846, 6010 

SW-846, 6010 
SW-846, 6010 

SW-846, 6010 
SW-846, 7470 

sw-846, 6010 

SW-846, 7740 
SW-846, 6010 
sw-846, 6010 
sw-846, 6010 

9.1 

3180 

10500 

7.0 
1500 

< 0.2 
0.13 

1.09 
< 0.02 

< 0.02 

0 . 234 
0.02 

< 0.06 

<o. 0001 
< 0.02 

0.538 

< 0.02 
< 8.0 

< 0.02 
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TABLE 51 

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne National Laboratory, 
Big Stone P l a n t  

Sample Log No. 7328-134 

Results of Toxic i ty  Character4 s t i c  Leaching Procedure 

Sample I d e n t i f t c a t l o n :  10/27/92, 1300-1600 HRS 

Sample Type: ESP F l y  Ash 

Anal v t e  Met hod Concentration (ms/L) 

PH 
A 1  kal in1  t y  
Total d i  ssol ved sol Ids  
Chl or1 de 
Sul fa te  
Antimony 
Arsenic 

Bar1 urn 
Beryl 1 turn 
Cadmi urn 
Chroml um 
Copper 
Lead 
Mercury 
Nickel 
Sel en1 urn 
S11 ver 
Thal 1 I urn 
Zinc 

EPA 150.1 

EPA 310.1 

€PA 160.1 

€PA 300.0 

€PA 300.0 
SW-846, 6010 

SW-846, 7060 

SW-846# 6010 

SW-846, 6010 

SW-846, 6010 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 7470 
SW-846, 6010 

SW-846, 7740 
SW-846, 6010 

9.2 
3 140 

10600 
16 

1400 
0.24 

0.099 
1.09 

< 0.02 

< 0.02 

0.336 

< 0.02 

< 0.06 

<o. 0001 
< 0.03 

0.634 

* < 0.02 

SW-846, 6010 < 8.0 

SW-846, 6010 < 0.02 
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TABLE 52 

Z N T E R P O L L  L A B O R A T O R I E S ,  INC. 
(612)786-6020 

Argonne National Laboratory, 
Big Stone Plant  

Sample Log No. 7328-135 

Results o f  Toxicity Characteri s t i c  Leaching Pmcedure 

Sample I d e n t i f i c a t i o n :  10/27/92, 1700 HRS 

Sample Type: ESP F l y  Ash 

Anal v t e  Met hod Concent r a t  i on (mg /L 1 

PH 
A lka l in i ty  
Total d l  ssol ved sol i d s  
Ch1 O r 1  de 
Su1 fa te  
Antimony 
Arsenic 
Barlum 
Beryl  1 lum 
Cadmi urn 
Chromi urn 
Copper 
Lead 
Me rcu ry 
Nickel  
Selenium 
S i  h e r  
Thall turn 
t i  nc 

EPA 150.1 
€PA 310.1 
EPA 160.1 
EPA 300.0 

EPA 300.0 
SW-846, 6010 
SW-846, 7060 
sw-846, 6010 

SW-846, 6010 

sw-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW1846, 6010 

SW-846, 7470 
SW-846, 6010 

SW-846, 7740 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

9.2 
3190 
11000 

17 
1600 

0.36 
0.083 

1.23 
< 0.02 

< 0.02 

0.476 

4 0.02 

< 0.06 

0.0002 
0.02 

0.584 
< 0.02 
< 8.0 

< 0.02 
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I N T E R P O L L  LABORATORIES, I N C .  
(612)786-6020 

Argonne Nat iona l  Labora to ry ,  
Big Stone P l a n t  

Sample Log No. 7328-123 

Results 6f Compositional Analysis 

Sample Ident i F i  cat i on: IO/26/92, 1430 WRS 

Sample Type: Bottom Ash 

Concentration (mg/Kg) 

Anal v t e  Met hod A s  Received 

Chlorlde 
Su1 fa te  
Antimony 
Arsenic 

Bar1 urn 
Beryfldum 
Cadmi urn 
Chromlurn 

Copper 

Lead 

Mercury 
N l  c k e l  

Se 1 eni urn 
Si1  vet- 

EPA 300.0 

EPA 300.0 

SW-846, 6010 
SW-846, 7060 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 
SW-846, 6010 

SW-846, 7470 
SW-846, 6010 

SW-046, 7740 

SW-846, 6010 

Thall i urn SW-846, 6010 

Zinc SW-846, 6010 

1 
73 

9.0 

7.0 
4780 
2.1 
1.8 

47.6  

270 
19 

< 0.005 

23.7 
0 .47  

< 0 . 9  

< 470 
76.7 
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TABLE, 54 

INTERPOLL L A B O R A T O R I E S ,  XNC.  
(612)786-6020 

Argonne National Labora to ry ,  
Big Stone Plant 

Sample Log No. 7328-129 

Results o f  Composltional Analysds 

Sample Ident i  f i c a t j o n :  1 0 / 2 7 / 9 2 ,  1600 HRS 

Sample Type: Bottom Ash 

Concentratfon (mg/Kg) 

Anal v t e  Met hod A s  Received 

Chl or1 de €PA 300.0 2 
Sul fa te  €PA 300.0 110 

Antimony SW-846, 6010 11 
Arsenl c SW-646, 7060 < 1 

Bar1 urn SW-846, 6010 3760 
Beryl 1 i urn SW-846, 6010 1.9 

Cadmi urn SW1846, 6010 1.3 

Chromi urn SW-846, 6010 45.7 
Copper SW-846, 6010 276 

Lead SW-846, 6010 19.7 
Mercury SW-046, 7470 0 . 024 
N icke l  SW-846, 6010 22.9 

Sel eni urn SW-846, 7740 -z 0.49 

S i  f v e r  SW-846, 6010 < 0 . 9  

Thall lum SW-846, 6010 < 490 

t l n c  SW-846, 6010 -72.3 
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TABLE 55 

INTERPOLL L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne National L a b o r a t m y ,  
Big Stone P l a n t  

Sample Log No. 7328-124 

Results o f  Compositional Analysl s 

Sample Ident f f 1 cat1 on1 10/26/92 , 1300-1500 HRS 

Sample Type: Economizer F l y  Ash 

Concentration (mg/Kg) 
Anal v t e  Met hod A s  Received 

Chloride 

Sul fa te  
Antimony 

Arsenl c 

Bari um 
B e r y l 1  ium 
Cadmium 

Chrorni urn 
Copper 

Lead 
Mercury 
Nlckel  
Selenium 
S i  1 ver 
Thallium 
Zinc 

EPA 300.0 

EPA 300.0 
SW-846, 6010 

SW-846, 7060 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 
SW-846, 6010 

SW-846, 6010 

SW-846, 7470 
SW-846* 6010 
SW-846, 7740 
SW-846, 6010 

SW1846, 6010 

SW1846, 6010 

4 
27000 

< 6.9 

32.1 

5730 

2.5 

1.7 
28.9 

36 
22 

0.017 
18 

< 0.49 

4 0.9 

< 490 
- 80.4 
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TABLE 56 

INTERPOLL LABORATORIES, I N C .  
(622)786-6020 

Argonne National Labora to ry ,  
Big Stone P l a n t  

Sample Log No. 7328-132 

Results o f  Composi t ional  Analysi s 

Sample Identification: 10/27/92, 1300-1600 HRS 
Sample Type: Economizer F1 y Ash 

Concentratlon (mg/Kg) 

Anal v t e  Met hod As Recelved 

Chlor ide  €PA 300.0 
Sul fa te  EPA 300.0 

19 
23000 

Anthony SW-846, 6010 16 

Arsenic SW-846, 7060 6.1 

Bari urn SW-846, 6010 4490 

Beryl 1 ium SW-846, 6010 2.3  
Cadmi urn SW-846, 6010 3 . 4  
Chromi urn SW-846, 6010 4 8 . 1  

Copper SW-846, 6010 366 

Lead sw-846, 6010 62.8 

Me rcu ry SW-846, 7470 0.018 

Nicke l  SW-846, 6010 25.9 
Sel eni urn SW-846, 7740 < 0.44  

Thal 1 I urn SW-846, 6010 < 440 

Zinc SW-846, 6010 191 

S i  1 ver  SW-846, 6010 < 0.88 
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TABLE 57 

I N T E R P O L L  LABORATORIES, INC. 
(612)766-6020 

Argonne N a t i o n a l  Laboratory ,  
B i g  Stone P l a n t  

Sample t og  No. 7328-125 

Results o f  Cornpas1 tional Analysi s 

Sample I d e n t i f i c a t i o n :  10/26/92, 0900-1100 HRS 
Sample Type: ESP Fly Ash 

Concentration (mg/Kg) 
Anal v t e  Met hod A s  Recelved 

Chl or1 de 
Su l fa te  

Ant 4 rnony 
Arsenl c 
Bard urn 
Beryl 1 ium 
Cadml urn 
Chromi urn 
Copper 

Lead 

Mercury 
N i c k e l  
Sel eni urn 
S i  1 ver 
Thal 1 lum 
Zinc 

EPA 300.0 
EPA 300.0 

SW-846, 6010 

SW-846, 7060 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 7470 
SW-846, 6010 

SW-846, 7740 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

9.8 
29000 

8 . 3  

2.5 

2800 

2.6 

1.7 
30.1 

7 6 . 5  

40.4 

0.168 

23.5 

1.6 

< 0.8 

< 430 

* 120 
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TABLE 58 

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(6 1 2  1786-6020 

Argonne National Laboratory,  
B i g  Stone P l a n t  

Sample Log No. 7328-126 

Results o f  Compositional A n a l y s i s  

Sample Ident l  f i c a t l o n :  10/26/92, 1300-1500 HRS 

Sample Type: ESP F l y  Ash 

Concentration (mg/Kg) 

Anal y t e  Met hod A s  Received 

Chloride 
Sul fa te  

Anti many 
Arsenic 
Barium 
Beryllium 
Cadmi urn 
Chromi urn 
Copper 

Lead 

Mercury 
Nicke l  

Se 1 en 1 urn 
S l  1 ver 
Thal l  fum 
Zinc 

€FA 300.0 
EPA 300.0 

SW-846, 6010 
SW-846, 7060 

SW-846, 6010 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 
SW-846, 6010 

SW-846, 6010 

SW-846, 7470 

SW-846, 6010 

SW-846, 7740 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

19 

25000 
1.9  

< 19 

477 

2.6 

1.7 
29.6 

02.4 

31 

0 , 4 2 4  
24.9 

1.3 
< 0.9 

< 480 

- 101 
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TABLE 59 

I N T E R P O L L  L A B O R A T O R I E S ,  X N C .  
(612)786-6020 

Argonne Nat iona l  Laboratory, 
B i g  Stone P l a n t  

Sample Log No. 7328-127 

Results o f  Compasltional Analysis 

Sample I d e n t i f i c a t i o n :  10/26/92, 1500-1800 HRS 

Sample Type: ESP F l y  Ash 

Concentration (mg/Kg) 
Analyte Method A s  Received 

c 

Chloride EPA 300.0 13 
Sul f a t e  EPA 300.0 37000 
Ant i rnony SW1846, 6010 8.1 

Arsenl c SW-846, 7060 31.8 

Bari urn SW-846, 6010 386U 

Beryl 1 durn SW-846, 6010 2.3 
Cadmi urn SW-846, 6010 1.2 
Ch romi urn SW-846, 6010 30.1 

Copper SW-846, 6010 87.9 

Mercury SW-846, 7470 0 . 4 7  

Lead ' SW-846, 6010 66.8 

Nickel SW-846, 6010 25.3 

Selenium SW-846, 7740 0.96 

S i  1 ver SW-846, 6010 1 ' 3  

Thall durn SW-846, 6010 < 480 

Zinc SW-846, 6010 96.6 
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TABLE 60 

INTERPULL LABORATORIES, I N C .  
(612)786-6020 

Argonne N a t i o n a l  Labora tory ,  
B i g  Stone P l a n t  

Sample Log No. 7328-133 

Results of Compositional Analysi  s 

Sample Identi f i c a t i o n i  10/27/92, 1000-2300 HRS 

Sample Type: ESP F l y  Ash 

Concentration (mg/Kg) 

Anal vte Met hod A s  Received 

Chl ori de 

Sul f a t e  
Ant .1 many 
Arsenl  c 

sariurn 
B e r y l  1 turn 
Cadml urn 
Chromi urn 
Copper 

Lead 

EPA 3 0 0 . 0  

EPA 300.0 

SW-846, 6010 
SW-846, 7060 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 
Me rcu ry SW-846, 7470 
N l  ckel SW-846, 6010 

Sel eni urn SW=846* 7740 

S I  1 v e r  SW-846, 6010 

Thall i urn SW-846, 6010 

zinc SW-846, 6010 

110 

44000 

12 
4 1  

4200 

2 .4  
2.3 

31.1 

198 
116 

0.28 

26.8 

0.68 

1.2 
490 

190 
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TABLE 6 1  

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
( 6 1 2 ) 7 a 6 - m 2 0  

Argonne Nat iona l  Labora tory ,  
8 f g  Stone P l a n t  

Sample Log No. 7328-134 

Results o f  Compositional Analysis 

Sample I d e n t i  Pication: 
Sample Type: ESP F l y  Ash 

10/27/92, 1300-1600 HRS 

Concentratfon (mg/Kg) 
Anal v t e  Met hod As Received 

Chl or1 dc 
Sulfate  

Antimony 

Arsenic 
Bari urn 
B e r y l  1 lum 
Cadmi urn 
Chrorni urn 
Copper 
Lead 
Mercury 
Nickel 

EPA 300.0 
EPA 300.0 

SW-846, 6010 

SW-846, 7060 

SW-846, 6010 
SW-846, 6010 

SW-846, 6010 
SW-846, 6010 

SW-846, 6010 
SW-846, 6010 
SW-846, 7470 
SW-846, 6010 

260 

41000 

26 
3 3 . 5  

1700 
2.2 . 
3.7 
39.0 

398 
153 

0.337 
28.6 

Selenium SW-846, 7740 0.71 

Si  1 wer SW-846, 6010 3 . 8  

Thall ium SW-846, 6010 < 470 

Zinc SW-846, 6010 - 420 
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TABLE 62 

I N T E R P U L L  LABORATORIES, I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

Argonne N a t i o n a l  Labora tory ,  
Big Stone P l a n t  

Sample Log No. 7328-135 

Results o f  Compositional Analysl s 

Sample Identiflcation: 10/27/92, 1700 HRS 
Sample Type: ESP F l y  Ash 

Concentrat 1 on (mg/Kg ) 

Anal y t e  Met had As Received 

Chlorlde 
Sul f a t e  
Antlmony 

Arsenlc 
Bar i  urn 
Beryl 1 ium 
Cadmi urn 
Chromi urn 
Copper 
Lead 

Mercury 
Nickel 
Sel eni urn 
Si  1 ver 
Thallium 

€PA 300.0 
EPA 300.0 

SW-846, 6010 

SW-846, 7060 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 7470 
SW-846, 6010 

SW-846, 7740 
SW-846, 6010 

SW-846, 6010 

370 
26000 

22 
33.5 

3220 

2.0 

5 . 3  
41.9 

550 
175 

0.49 

29.6 

0.93 

3.9 

* 470  

t i  nc SW-848, 6010 - 547 
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TABLE 63 

INTERPOLL L A B O R A T O R I E S ,  X N C ,  
( 6 1 2 m 6 - 6 0 2 0  

Argonne Nat ional  Laboratory,  
Big Stone P l a n t  

Sample tog No. 7328-122 

Ash Physfcal Characteristics 

Sample Ident i f ica t ion:  10/26/92, 1100 HRS 

Sample Type: Bottom Ash 

Anal vte Met hod U n f t s  A s  Received 

PH SW-846, 9045 pH unlts 8.3 

Loss on i g n i t i o n  ASTM D3174 9r 1.08 
Moi sture ASTM 03173 t 5.17 



TABLE 64 

I N T E R P O L L  LABORATORIES, I N C .  
(612)786-6020 

Argonnc National Laboratory,  
B i g  Stone P l a n t  

Sample Log No. 7328-123 

Ash Physical  Characteri s t i c s  

Sample Tdenti f i c a t i o n :  10/26/92, 1430 HRS 

Sample Type: Bottom Ash 

Anal y t e  Met had U n i t s  A s  Recelved 

PH SW-846, 9045 pH uni t s  8 . 4  

Loss on IgnJtion ASTM 03174 % 0.92 

Mol sture ASTM D3173 t 5.16 
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TABLE 65  

' I N T E R P O L L  LABORATORIES, I N C .  
(612)786-6020 

Argonne National Laboratory,  
Big Stone Plant  

Sample Log No. 7328-128 

Ash Physical Character1 s t f c s  

Sample I d e n t i f i c a t i o n :  10/27/92, 1300 HRS 

Sample Type* Bottom Ash 

An.a1 vte Met hod Unl ts As Received 

PH SW-846, 9045 pH units 9 . 4  

Loss on i g n l t l o n  ASTM 03174 t 0.98 

Moi sture ASTM 03173 t 5.08 
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TABLE 66  

INTERPOLL L A B O R A T O R I E S ,  I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

Argonne Nat i onal Laboratory ,  
Big Stone P l a n t  

Sample Log No. 7328-129 

Ash Physical Characteri st-lcs 

Sample I d e n t i f i c a t i o n :  10/27/92, 1600 HRS 

Sample Type: Bottom Ash 

Anal y t e  Met hod U n i t s  A s  Received 

PH SW-846, 9045 pH u n i t s  8 . 0  

Loss on i g n i t i o n  ASTM 03174 rr 0.96 

Mol sture ASTM D3173 % 4.76 
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TABLE 67 

I N T E R P O L L  L A S O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne Nat ional  Laboratory, 
Big Stone P l a n t  

Sample Log No. 7328-124 

Ash Physical Characterf s t i c s  

Sample I d e n t i f i c a t i o n :  10/26/92, 1300-1500 HRS 

Sample Type: €conomizer F l y  Ash 

Anal v t e  Met hod U n i t s  As Received 

PH SW-846, 9045 pH unlts 11.1 
Loss on i g n i t i o n  ASTM 03174 1 0 .96  

Mod sture ASTM 03173 % 0.08 
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TMLE 68 

INTERPOLL LABORATORIES, I N C ,  
(612)786-6020 

Argonne National Laboratory,  
8 l g  Stone Plant  

Sample tog No. 7328-132 

Ash Physlcal Characteristics 

Sample Identification: 10/27/92, 1300-1600 HRS 

Sample Type: Econorni zer F1 y Ash 

Anal v t e  Method U n i t s  As Received 

PH SW-846, 9045 pH units 10.9 

t o s s  on i g n i t l o n  ASTM D3174 t 1.37 

Mol sture ASTM 03173 , * 0.05 

c 
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TABLE 69 

I N T E R P O L L  LABORATORIES, I N C .  
(612)786-6020 

Argonne Nat i onal Laboratory, 
B i g  Stone P l a n t  

Sample Log No. 7328-125 

Ash Physical Character1 s t i c s  

Sample f d e n t i f l c a t i a n :  10/26/92, 0900-1100 HRS 

Sample Typex ESP Fly Ash 

Anal y t e  Met hod Unl t s  A s  Recedved 

PH SW-846, 9045 pH units 12.0 

Loss on i g n i t i o n  ASTM 03174 % 0.69 

Moi sture ASTM 03273 0 0.09 
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TABLE 70 

INTERPOLL L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne National Laboratory, 
Big  Stone Plant 

Sample Log No. 7328-126 

Ash Physical Characteristics 

Sample Ident i f ica t tan:  10/26/92, 1300-1500 HRS 

Sample Typet ESP F l y  Ash 

Anal v t e  Met hod Units A s  Received 

PH SW-846, 9045 pH unlts 12.2 

Loss on i g n i t i o n  ASTM 03174 % 0.69 

Moi sture ASTM 03173 t 0.07 
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TABLE 71 

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne N a t i o n a l  Laboratory,  
B i g  Stone P lant  

Sample Log No. 7328-127 

Ash Physical Characteri s t l c s  

Sample Identification: 10/26/92, 1500-1800 HRS 

Sample Type: ESP Fly Ash 

Anal y t e  . Met hod U n i t s  As Received 

pH units 12.2 PH SW-846, 9045 

Loss on i g n i t i o n  ASTM 03174 % 0.69 

Mol sture ASTM D3173 t 0.06 
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TABLE 72  

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne Na t i ona 1 Laboratory, 
Big Stone P l a n t  

Sample Log No. 7328-133 

Ash Physical Characteristics 

Sample I d e n t i f i c a t i o n :  10/27/92, 1000-1300 HRS 

Sample Type: ESP Fly Ash 

Anal vte Met hod Units A s  Recetved 

PH SW-846, 9045 pH unlts 12.2 
Loss on i g n i t l o n  ASTM D3174 % 0.79 

ASTM 03173 t 0.06 Mof sture 
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TABLE 7 3  

I N T E R P O L L  LABORATORIES, I N C .  
(612)786-6020 

Argonne Nati anal Laboratory, 
B i g  Stone Plant 

Sample Log No. 7328-134 

Ash Physlcal Characteri s t l c s  

Sample Ident i  f i c a t i a n :  10/27/92, 1300-1600 HRS 

Sample Type: ESP F ly  Ash 

Anal y t e  Met hod Uni t s As Recefved 

PH SW-846, 9045 pH units 12.2 
LOSS on l g n l t i o n  ASTM 03174 % 0.76  

Mol sture ASTM 03173 t 0.05 
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TABLE 7 4  

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

Argonne National Laboratory, 
Big Stone Plant  

Sample tog No. 7328-135 

Ash Physical Characteri s t l c s  

Sample I d e n t i f i c a t i o n :  10/27/92, 1700 HRS 

Sample Type: ESP F l y  Ash 

Anal y t e  Method U n i t s  A s  Received 

PH SW-846, 9045 pH uni ts  12.3 

Loss on i g n l t l o n  ASTM 03174 tr 0.56  

Mod sture ASTM D3173 % 0.05 
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TABLE 75 

I N T E R P O L L  L A B O R A T O R I E S ,  INC. 
(612)786-6020 

Argonne Nat iona l  Laboratory  , 
B i g  Stone Plant 

Sample tog No. 7328-122 

Results of Mineral Ash Analysis' 

Sample I d e n t i f i c a t i o n t  10/26/92, 1100 HRS 
Sample Type: Bottom Ash 

bv Weiqht 
Ignited A s  

Pa rame t e r Bas4 s Recei ved 

Sllica ( S i 0 2 )  
A1  urn4 na ( A1 20j ) 

Ti tan ia  (TiOt) 
Ferr ic  oxide ( F e t O l )  
Lime (CaO)  
Magnesia (MgO) 
Potassium oxide ( K 2 0 )  
Soddurn oxide (Na20) 
Su l fur  trioxlde (SO]) 
Phos . pentoxide ( PzOs) 
Manganese oxide (Mnj04) 
Barium oxide (BaO) 
Under (ove r) determi ned2 
Loss on I g n i t i o n  

33 . 922 
13 . 593 
0.681 
9.492 
22.737 

8.195 
0.228 

2.336 
0 .85  

0.353 
0.226 
0.720 
6.667 

33.556 
13.446 
0.673 
9.389 

22.492 
8.106 
0.226 
2.310 
0.841 
0 .349 
0.224 
0.713 

1.08 

'Analyses performed I n  accordance wlth ASTM D3682 and D1757 by ICP 
emission spectrometry. 

'Under(over)detennined i n  the  case o f  the ign i ted  b a s h  resul ts  
corresponds t o  the sum o f  the determinant errors i n  the indivldual  
analyses o f  the v a r i o u s  reported ana ly te  p l u s  the percent by weight o f  
any minerals i n  t h e  sample f o r  which an analys is  was not performed ( a  
posi t ive  value  corresponds t o  underdetermined and a negative value t o  
overdetermined) 
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TABLE 76 

INTERPOLL L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne National Laboratory, 
B i g  Stone Plant 

Sample Log No. 7328-123 

Results o f  Mineral Ash Analysd  

Sample I d e n t i f i c a t l o n :  10/26/92, 1430 HRS 
Sample Type: Bottom Ash 

t bu Weiaht 
Ignited A S  

Pa rame t e r B a s i s  Rece .i ved 

S l l i c a  ( S i 0 2 )  
A1 urn1 na ( A 1  20j ) 
Ti  tanla (TiOZ) 
Ferr ic  oxlde (FeZOj) 
Lime (CaO) 
Magnesl a (MgO) 
Potassium oxide ( K 2 0 )  
Sodium oxlde (Na20) 
Sulfur t r l o x i d e  (Soj) 
Phos . pentoxl de ( PzOs) 
Manganese oxide (MnjO,) 
Barlurn oxlde (HaO) 
Under ( over 1 dete r m l  ned2 
Loss on ignl t lon 

33 . 550 
14.266 
0,722 
10.148 
23.303 

8.524 
0 . 248 
2.474 

0.85 

0.369 
0 . 242 
0.723 
4.591 

33.241 
14,135 
0.715 
10 A 5 5  
23.089 

8.436 
0.245 
2.451 
0.842 
0 366 
0,239 

0.716 

0.92 

‘Analyses performed I n  accordance with ASTM D3682 and 01757 by I C P  
em1 sslon spectrometry. 

‘Under(over)deteMlined i n  the case o f  the igntted basis results 
corresponds t o  the sum of the determlnant errors i n  the individual 
analyses o f  the various reported analyte p l u s  the percent by weight o f  
any minerals I n  the sample for which an analysts  was not performed ( a  
pas1 t i v e  value corresponds t o  underdetermined and a negative value t o  
overdetermined) . 
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TAl3LE 77 

INTERPOLL LABORATORIES, I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

Argonne National Laboratory,  
8 i g  Stone P l a n t  

Sample Log No. 7328-228 

R e s u l t s  o f  Hlneral Ash Analysis' 

Sample I d e n t i f i c a t i o n :  10/27/92, 1300 HRS 
Sample Type: 8ottom Ash 

t by Weight 

f gn i  t e d  A S  

Pa rame t e r Basi s Recei ved 

S i l i c a  (S i02 )  
Alumlna ( A l 2 O 3 )  
T i t a n i a  (TiOZ) 
F e r r i c  ox ide  (Fe201) 
Lime (CaO) 
Magnesi a (MgO) 
Potassium oxide ( K 2 0 )  
Sod-iurn ox ide  (Na20) 
Sulfur t r l o x i d e  (SOj) 
Phos . pentoxide ( PtOs)  

Manganese ox ide  ( MnlO,) 

Barium ox lde  (BaO) 
Under (over)determI ned2 
Loss on I g n i t i o n  

33 . 054 
14 . 156 
0.956 
9.118 

23. I36 
7.851 
0 . 235 
2 . 446 
0 .85  

0.359 

0.245 
0.615 
6.179 

33.522 
14.018 
0.947 
9.029 

22 . 909 
7.774 , 

0.233 
2 . 422 
0 . 842 
0.356 
0.242 
0.609 

0.98 

'Analyses performed i n  accordance with ASTM 03682 and 01757 by ICP 
emi ssion spectrometry. 

'Under(over)determined I n  the case o f  the i g n i t e d  bas1 s r e s u l t s  
corresponds t o  the  sum OP the determinant errors i n  the i n d i v i d u a l  
analyses o f  t h e  va r ious  repo r ted  ana ly te  p l u s  the percent by weight o f  
any minera l s  i n  t h e  sample f o r  whlch an a n a l y s i s  was n o t  performed ( a  
p o s i t i v e  value corresponds t o  underdetermined and a negat ive value t o  
overdetermined). 

95 



TABLE 78 

I N T E R P O L L  L A B O R A T O R I E S ,  X N C ,  
(612)786-6020 

Arganne Nat I onal Laboratory,  
B-lg Stone Plant  

Sample Log No. 7328-129 

Results o f  Mineral Ash Analysi s1 

Sampl e Ident i f i cat1 on: l0/27/92 , 1600 HRS 
Sample Type: Bottom Ash 

% bv Weisht 
Ign i ted  As 

Pa rame t e r 0asi s Recel ved 

S i l i c a  (S i02)  
A1 umi na (A1 ) 

Ti tan la  (TiU2) 
F e r r i c  o x i d e  ( FeZOj) 
Lime (CaO) 
Magnesl a (MgO) 
Potassium oxide (KZO) 
Sodium oxide (NatO)  
Sulfur t r i o x i d e  (SOj) 
Phos. pentoxi de ( PzOs) 
Manganese oxi de ( MnjO,) 
Barium oxide (BaO) 
Under( o w  r ) determl ned2 
Loss on i g n i t i o n  

34 . 580 

14.694 
1.187 
8.820 

22.881 
7.434 
0.233 
2 . 555 

0 .85  

0 . 402 
0.230 
0.589 
5.544 

34 248 
14.553 
1.176 
8.736 

22.661 
7 . 363 
0 . 230 * 

2.531 
0.842 
0 398 
0.228 
0.584 

0.96 

‘Analyses performed i n  accordance with ASTM 03682 and D1757 by I C P  
emission spectrometry. 

‘Under(over)determined i n  the case o f  the ign i ted  basis results 
corresponds t o  the sum o f  t h e  determinant errors i n  the individual 
analyses o f  the various reported anatyte plus the percent by welght o f  
any minerals I n  the sample for which an analysis was not performed ( a  
posl t ive  value corresponds t o  underdetermined and a negative value t o  
overdetermtned) 
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Results of Mineral Ash Analysis - ESP Fly Ash 
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TABLE 79 

INTERPOLL t A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne National Labora tory ,  
Big Stone P l a n t  

Sample tog No. 7328-125 

Resul t s  o f  M i n e r a l  Ash Anal y s i  s1 

Sample X d e n t i f i c a t l o n :  10/26/92, 0900-1100 HRS 
Sample Type; ESP F l y  Ash 

t by Weiqht 
I g n i t e d  A S  

Parameter Basi  s Recei ved 

S i l i c a  (SiOz) 

Alumina ( A 1 2 0 3 )  
T l t a n i a  (TlO,) 
Ferric o x i d e  (FeZOj) 
Lime (CaO) 
Magnesia (MgU) 
Potassium o x i d e  (KZO) 
Sodlum o x i d e  (NaZO) 
Sul fu r  t r i o x i d e  (SOj) 
Phos. pentox ide  (Pz05)  
Manganese 0x1 de ( MnlOl) 

Bar ium ox ide  (BaO) 
Under (aver) determi ned2 
Loss on i g n i t l o n  

33. I13 
13 . 688 

0.686 

5 . 244 
19.903 
7.215 
0 . 905 
5.658 
0.85 

0.388 
0,216 
0 . 586 

11.548 

32 . 800 

13 . 595 
0.681 
5 . 208 
19 . 767 
7.166 ,* 

0.899 
5.620 
0 . 844 
0.385 
0.215 
0 . 582 

0.68 

‘Analyses per formed I n  accordance with ASTM 03682 and 01757 by ICP 
emiss ion  spectrometry. 

‘Under(over)determined i n  the case o f  the  i g n i t e d  basis r e s u l t s  
corresponds t o  the  sum o f  t h e  de terminant  errors In t h e  i n d i v i d u a l  
analyses o f  the v a r i o u s  repor ted analyte p l u s  t he  percent  by welght o f  
any minerals I n  the sample f o r  which an a n a l y s l s  was not per formed ( a  
p o s l t l v e  va lue  corresponds t o  underdetermlned and a negattve value to 
overdetermined) .  
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TABLE 80 

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne National Laboratory ,  
81g Stone Plant  

Sample Log No. 7328-126 

Results o f  Mineral Ash Anal y s i  sL 

Sample I d e n t l  f l c a t i o n :  10/26/92, 1300-1500 HRS 
Sample Type: ESP F l y  Ash 

1 b y  Welsht 
Ign i ted  A s  

Pa rame t e r Basis . Received 

Silica (SiO,) 
A1 umi na ( A 1  *Oj ) 
Ti tan ja  (TIOZ) 
Ferr ic  oxlde ( FeZOj) 
Lime (CaO) 
Magnesia (MgO) 
Potassium oxide (KZO) 
Sodium oxlde (NaZO) 
Sul Fur t ri oxi de ( SOl) 
Phos . pentoxide ( Pz05) 
Manganese 0x1 de ( MnlO,) 
Barium oxide (BaO) 
Under (over) de t e  mi ned2 
Loss on i g n i t i o n  

32.813 
13.730 
0.671 
4.655 
19 . 614 
7.079 
1.047 
6.287 
0.85 

0.366 
0.224 
0.505 

12.158 

32.689 
13.670 
0.669 
4.637 
19.539 
7.053 
1.043 
6.263 
0.847 
0.365 
0.223 
0.503 

0.38 

‘Analyses performed in accordance wtth ASTM 03682 and 01757 by ICP 
emisslon spectrometry. 

‘Under(over)determined I n  the case o f  the ignited basis results 
corresponds t o  t h e  sum of the determinant errors in the Individual 
analyses of t h e  various reported analyte plus the percent by weight o f  
any minerals i n  the sample for whlch an ana lys ls  was not  performed ( a  
posit ive value corresponds t o  underdetermined and a negattve value t o  
overdetermlned) . 
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TABLE 81 

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne National Laboratory, 
Big Stone Plant  

Sample Log No. 7328-127 

Results o f  Mjneral Ash Analysd 

Sample I d e n t l f i c a t t o n :  10/26/92, 1500-1800 HRS 
Sample Type: ESP F ly  Ash 

1 by Weiqht 
Igni ted As 

Faramete P Basf s Reeei ved 

S i l k a  (S iO2)  
A1 urn1 na ( A 1  201 ) 

T i  tania  (T102) 
Ferric oxide ( Fe2O1) 
Llme (CaO) 
Magnesia (MgO) 
Potassium oxide ( K 2 0 )  
Sodium oxide (Na20) 
S u l f u r  t r iox ide  (SO$ 
Phos . pentoxi de (Pros) 
Manganese oxi de ( MnjO,) 
Barium oxlde (BaO) 
Under (over) de t e m 1  ned2 
L a s s  on i g n i t l o n  

32 . 923 
13 . 617 
0.658 

4.883 
20.291 
7.303 
0,957 
5.927 
0.85 
0.387 
0.215 
0.515 
11.476 

32.696 
13 523 
0.653 
4 . 849 
20.151 

7.253 
0.950 
5.886 

0.844 
0.304 
0.213 
0.511 

0.69 

‘Analyses performed i n  accordance with ASTM 03682 and 01757 by ICP 
emlssion spectrometry. 

‘Under(over)determined I n  the case of the igni ted basts results 
corresponds t o  the sum o f  the determinant errors i n  the individual 
analyses o f  the various reported analyte plus  the percent by weight o f  
any minerals i n  the sample f o r  whlch an analysis was not  performed ( a  
posit ive value corresponds t o  underdetermined and a negative value t o  
overdetermined) * 
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TABLE 82 

I N T E R P O L L  LABORATORIES, I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

Argonne National Laboratory, 
B i g  Stone Plant  

Sample Log No. 7328-133 

Results o f  Hlneral Ash Analysd 

Sample I d e n t i f i c a t i o n :  10/27/92, 1000-1300 HRS 
Sample Type: ESP F l y  Ash 

% by Weiqht 
Ign i ted  A s  

Pa ram t e r  Basi s Received 

Slldca (SlO,) 
A 1  umi na ( A 1  zOj ) 
T l t a n l a  (TiO,) 
Ferr ic  oxtde (Fe20j) 
Lime (CaO)  
Magnesl a (MgO) 
Potassturn oxi dc ( KzO) 
Sodium oxide ( N a p )  
S u l f u r  t r i o x l d e  (SOj) 
Phas . pentoxide ( PtOs) 

Manganese oxide ( Mnj04) 
Barium oxide (BaO) 
Under (aver )  determi ned‘ 
Loss on I g n i t i o n  

31.306 
13 . 205 
0.715 
4.359 

19.808 
7.017 
1.017 
6.721 
0.85 

0.388 
0.218 
0.479 
13.919 

31 .O50 
13.101 
0 709 
4 324 
19.651 

6.962 ~ 

1.009 
6.667 

0 843 
0.385 
0.216 
0.476 

0.79 

‘Analyses performed i n  accordance with ASTM D3682 and 01757 by ICP 
emission spectrometry. 

‘Under(over)determlned i n  the case o f  the fgnited basis results 
corresponds t o  t h e  sum o f  t h e  determlnant errors I n  the indlv ldual  
analyses o f  the varlous reported analyte plus the percent by weight OF 
any minerals i n  the sample for whlch an analysis was not performed ( a  
p o s f t i v e  value corresponds t o  underdetermtned and a negative value to 
overdeterml ned) 
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TABLE 83 

INTERPOLL LABORATORIES, I N C .  
(612)786-6020 

Argonne Nati anal Laboratory,  
Eig Stone P l a n t  

Sample Log No. 7328-134 

Results o f  Mineral Ash Analysis' 

Sample I d e n t i f i c a t i o n t  10/27/92, 1300-1600 HRS 
Sample Type: ESP F l y  Ash 

S b y  Wefqht 
Igni ted A s  

Paramc t e r  Basi s Recei ved 

Silica (SiO,) 
Alumina ( A l 2 O j )  
T I  tan ia  (TiOZ) 
F e r r i c  oxide (Fe20j) 
Llme (CaO) 
Magnesi a (MgO) 
Potassium oxide (KZO) 
Sodium oxide (Na20) 
Sulfur t r i a x i d e  (SOj) 
Phos. pentoxlde ( PzOs) 
Manganese oxfde (Mnj04) 
Barium oxide (8aO) 
Under (over) determl ned2 
Loss on i g n l t i o n  

30.778 
13.545 
0.851 
4.402 
20.451 
6.998 
1.118 
6 . 538 
0.85 

0.411 
0.224 
0 . 472 
13.361 

30 . 587 

13.461 
0.846 
4 . 375 

20.324 
6.955 
1.111 ' 

6.498 
0.845 
0.408 
0.223 
0.469 

0.62 

L 

'Analyses performed i n  
emi sslon spectrometry. 

'Unde r ( ove r ) de t e  mi ned 
corresponds to the sum 
analyses o f  the various 

accordance with ASTM 03682 and 01757 by I C P  

i n  the case o f  the igni ted basis resu l ts  
o f  the determinant errors  i n  the indlvidual 

reported analyte plus  the percent by weight o f  
any minerals I n  the sample f o r  whlch an analysis was not performed ( a  
positdve value corresponds t o  underdetermined and a negative value t o  
overdetermined) 
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TABLE 84 

INTERPOLL LABORATORIES, I N C .  
(612)786-6020 

Argonne Na t iona l  Laboratory ,  
Big Stone P l a n t  

Sample Log No. 7328-135 

R e s u l t s  o f  M i n e r a l  Ash Analysis' 

Sample I d e n t i f i c a t i o n :  10/27/92, 1700 HRS 

Sample Type: ESP F l y  Ash 

% bv Weiqht 

Igni ted A s  
Pa r ame t e r Basi s Received 

S i l i c a  ( S i 0 2 )  
A1  urn1 na ( A 1  ) 

T i t a n l a  (TIO!) 
Ferri  c 0x1 de ( Fe201 ) 
Lime (CaO) 
Magnesia (MgO) 
Potassium ox ide  ( K 2 0 )  
Sodium o x i d e  (Na20) 
Sulfur t r i o x i d e  (SO]) 
Phos. pen tox lde  (P2OS) 
Manganese oxide ( Mnj04) 
Barium o x i d e  (BaO) 
Under( over)determined2 
Loss on i g n i t f o n  

32 . 281 
13 . 653 
0.964 
4.311 

20.241 
6.723 
1.161 
6 . 407 
0.85 

0.387 
0.207 
0.435 

12.380 

32.103 
13.570 
0.958 
4.288 
20.129 

6.686 

1.154 
6 . 372 
0.845 
0.385 
0.206 

0.432 

0 . 5 5  

'Analyses performed i n  accordance with ASTM D3682 and 01757 by  I C P  
emiss ion spec t romet ry .  

'Under (~ve r )de tc rm ined  fn  t h e  case o f  the I g n i t e d  basis r e s u l t s  
corresponds t o  t h e  sum o f  t h e  de terminant  errors i n  the individual 
analyses o f  the v a r i o u s  reported ana ly te  p l u s  the percent by weight  o f  
any m ine ra l s  I n  t h e  sample f o r  which an a n a l y s i s  was not performed ( a  
p o s i t i v e  va lue  corresponds t o  underdetermined and a nega t i ve  va lue  t o  
overdetermined) .  
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Feed stock Ana I yses 

104 



Proximate and Ultimate Analysis - Coal 
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TABLE 85 

Client: 

Laboratory Log Number. 

Sample Identification: 

INTERPOLL MORATORIES, INC. 
Fuel Laboratory 
(612) 786-6020 

1 U24/92 
ARGONNE NATIONAL LABORATORY 

7328-1 13-3640 

COAL 1000-1300HRS 10/26/92 

Proximate and Ultimate Analysis WT' % 

Proximate Analysis WT % 

Moisture& Moisture As 
Parameter Ash Free Free Received 

Moisture, Total 40.73 
Ash 16.14 9.57 
Volatile Matter 54.90 46.04 27.29 
Fixed Carbon (cdculahn) 45.10 37-82 22.42 
sulfur 1 *93 1.62 0.96 
Heating Value, BWLLB. 12444 10435 6185 

Ultimate Analysis WT % 

Moisture& M o h  As 
PZTnmPk Ash Free Free Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
sulfur 

73.34 
4.06 
Z .16 

19.50 
1.93 

40.73 
16.14 9.57 
6 1 S O  36.45 

3.40 2.02 
0.97 0.58 

16.35 9.69 
1.62 0.96 

Respectfully submitted, 

Jeannie F. O'Nefl, Manager 
Inorganic Chemistry Group 

9586 
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TABLE 86 

Client: 

Laboratory Log Number: 

Sample Identification: 

INTERPOLL LABORATORIES, INC. 
Fuel Laboratory 
(612) 786-6021) 

1 U24/92 
ARGONNE NATIONAL LABORATORY 

7328- 1 15-364 1 

COAL 070-1000 HRS 10127192 

Proximate and U b a t e  Analysis WI' % 

Proximate Analvsis WT % 

Parameter 
Moisture & Moisture As 
Ash Free Free Received 

Moisture, Total 41.39 
Ash 12.69 7.44 
Volat.de Matter 51.38 4437 26.30 
Fixed Carbon (calculation) 48.62 42.45 24.88 
sulfur 1.49 1.30 0.76 
Heating Value, BTULB. 12303 10742 6296 

Ultimate Analysis WT % 

Parameter 
Moisture& Moisture As 
Ash Free Free Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
sulfur 

41.39 
12,69 7.44 

73.29 64.00 37.5 1 
4.20 3.67 2.15 
1.1 1 0.97 0.57 

19.9 1 17.38 10.19 
1.49 1.30 0.76 

Respectfully submitted, 

Jeannie F. O'NeU, Manager 
Inorganic Chemistry Group 
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TABLE 87 

Client: 

Laboratory Log Numbec 

Sample Identification: 

INTERPOLL LABORATORIES, INC. 
Fuel Laboratory 
(612) 786-6020 

I U24/92 
ARGONNE NATIONAL LABORATORY 

7328-1 16-3642 

COAL 1000-1300HRS 10127/92 

Proximate and Uhimate Analysis WT % 

Proximate Analysis W % 

Moisture& Moisture As 
Parameter Ash Free Free Received 

Moisture, Total 
Ash 
Volat.de Matter . 

Fixed Carbon (calculation) 
sulfur 
Heating Value, BTULB. 

Parameter 

54.57 
45.43 

1.42 
12209 

41.70 
12.36 7.20 
47.83 27.88 
39.82 23.2 1 

1.25 0.73 
1070 1 6238 

Ultimate Analvsis WT % 

Moisture& Moisture As 
Ash Free F m  Received 

Moisture,Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
sulfur 

41.70 
12.36 7.20 

72.92 63.9 1 37.26 
3.78 3.3 1 1.93 
1.14 1 .oo 0.58 

20.74 18.18 10.60 
1.42 1.25 0.73 

Respectfully submitted, 

Jeannie f. O'NeiI, Manager 
Inorganic Chemistry Group 

9562 
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TABLE 88 

C lien!: 

INTERPOLL LABORATORIES, INC. 
Fuel Laboratory 
(612) 7866020 

12/24/92 
ARGONNE NATIONAL LABORATORY 

Laboratory Log Number: 7328-1 17-3643 

Sample Identificatioa: COAL 1300-1600 HRS 10/27/92 

Proximate and Ultimate Analysis 7NT % 

hoximate Analysis HrT 96 

Parameter 
Moisture& Moisture As 
Ash Free Fret3 Received 

Moisture, Total 40.47 
Ash 13.83 8.23 
Volatile Matter 50.84 43.8 1 26.08 
Fixed Carbon (calculation) 49.16 42.36 25.22 
sulfur 1.52 1.31 0.78 
Heating Value, BTULB. 12248 10554 6283 

Uhimate Analvsis WT % 

Parameter 
Moisture& MoistuTe As 
Ash Free Free Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
0 xygen (cdcdated) 
Sulfur 

40.47 
13.83 8.23 

72.98 62.89 37.44 
3.80 3.27 1.95 
1 .I4 0.98 0.59 

20.56 17.72 10.55 
1.52 1.31 0.78 

Respectfully submitted, 

( Jeannie F. O'Neil, Manager 
Inorganic Chemistry Group 
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TABLE 89 

Client: 

Laboratory Log Number: 

Sample Identification: 

INTERPOLL LABORATORIES, LNC, 
Fuel Laboratory 
(612) 7866020 

12/24/92 
ARGONNE NATIONAL LABORATORY 

7328- 1 18-3644 

COAL 6:OOPM 10/27/92 

Proximate and Uhimate Analysis WT % 

Proximate Analysis WT 96 

Parameter 
Moisture& Moisture As 
Ash Free Free Received 

Moisture, Total 
Ash 14.10 
Volatile Matter 55.5 f 47.69 

sulfur 1.44 1.24 
Heating Value, BTULB. 12180 10463 

Fixed Carbon (calculation) 44.49 38.2 1 

U b &  Analvsis WT 96 

41.00 
8.32 

28.14 
22.55 
0.73 
6173 

Panmeter 
Moisture& Moisture 
Ash Ffee FW? 

As 
Received 

Moisture, Total 
Ash .. 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
sulfur 

41.00 
14.10 8.32 

72.55 62.32 36.77 
3.98 3.42 2.02 
1.13 0.97 0.57 
20.90 17.95 10.59 

1.44 1.24 0.73 

Respectfully submitted, 

(. Jeannie F. O'Nefl, Manager 
Inorganic Chemistry Group 
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Proximate and Ultimate Analysis - RDF 
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TABLE 90 

Client: 

Laboratory Log Number: 

Sample Identification: 

INTERPOLL LABQRATORES, INC. 
Fuel Laboratory 
(612) 786-6020 

12/24/92 
ARGONNE NATIONAL LABORATORY 

7328-1 19-3645 

RDF 0700-1000HRS 10/27/92 

Proximate and UItimate Analysis WT % 

Rowimate Analvsis WT % 

Parameter 
M a h &  Moisture As 
Ash Free F m  Received 

Moisture, Total 
Ash 
Volatile Matter 
Fixed Carbon (calculation) 
Sulfur 
Heating Value, BTULB. 

13.1 1 
13.44 11.67 

89.88 77.80 67.60 
10.12 8.76 7.6 1 
0.38 0.33 0.28 
7134 6176 5366 

Parameter 
Moisture& Moislufe As 
Ash Free Free Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
Sulfur 

13.1 1 
13.44 11.67 

53.1 1 45.97 39.94 
6.66 5.76 5.01 
0.43 0.37 0.33 

39.43 34.13 29.65 
0.38 0.33 0.28 

Respectfully submitted, 

Jeannie F. O’Neil, Manager 
Inorganic Chemistry Group 
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TABLE 91 

Client: 

Laboratory Log Number: 

Sample Identification: 

INTERPOLL LABORATORIES, INC. 
Fuel Laboratory 
(612) 786-6020 

12f24/92 
ARGONNE NATIONAL LABORATORY 

7328420-3646 

RDF lQ00-1300HRS 10/27/92 

]Proximate and Uhimak Analysis WI' % 

Proximate hdvsis HrT 96 

Pvameter 
Moislurp& Moisture As 
Ash Free Free Received 

Moisture, Total 
Ash 
Volatile Matter 
Fixed Carbon (calculation) 
SUlfUr 
Heating Value, W L B .  

18.43 
14-39 11.74 

83.46 71.45 58.29 
16.54 14.16 11 -55 
0.34 0.29 0-24 
7749 6634 5412 

c 

u h h a t e  Analysis WT % 

Moisture& Moist- As 
P;trameter Ash Free Free Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
sulfur 

14.39 
49.18 42.10 
6.23 5.34 
0.59 0.5 1 

43.66 37.38 
0.34 0.29 

18.43 
11.74 
34.34 
4.35 
0.4 1 

30.49 
0.24 

Respectfully submitted, 

( Jeannie F. O'Neil, Manager 
Inorganic Chemistry Group 
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TABLE 92 

Client: 

Laboratory Log Number: 

Sample Identification: 

INTERPOLL LABORATORIES, INC, 
Fuel Laboratory 
(612) 7864020 

12/24/92 
ARGONNE NATIONAL LABORATORY 

7328-121-3647 

RDF 6:oOPM 1C)/27/92 

Prorimate and Ultimate Analysis WT 96 

Proximak Analysis WT % 

Moistwe& M o h  As 
Parameter Ash Free Free Received 

Moisture, Total 
Ash 
Volatile Matter 
Fixed Carbon (calculation) 
Sulfur 
Heating Value, BTULB. 

18.80 
15.32 12.44 

80.38 68.07 55.27 
19.62 16.62 13.49 
0.32 0.28 0.22 
8638 7315 5940 

Moisture& Moislure As 
Parameter Ash Free Free Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
sulfur 

49.44 
6.14 
0.79 

43.3 1 
0.32 

18-80 
15.32 12.44 
4 1.87 33.99 
5.20 4-22 
0-67 0.54 
36.68 29.78 
0.28 0.22 

Respectfully submitted, 
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TABLE 93 

INTERPOLL L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne National Laboratory,  
Big  Stone Plant  

Laboratory Log No. 7328 

Results o f  Total Chlortne Analys-ls 

Sample Type: Coal 

Total Chlorine 
LOCI No. SamDle I d e n t i f i c a t i o n  s w / w  

7328-113 10/26/92, 1000-1300 HRS 
7328-115 10/27/92, 0700-1000 HRS 
7328-116 10/27/92, 1000-1300 HRS 

7328-117 10/27/92, 1300-1600 HRS 

7328-118 10/27/92, 6200 PM 

0.008 

0.006 
0.005 

0.006 
0.005 
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TABLE 94 

INTERPOLL LABORATORIES, INC. 
(612)786-6020 

Argonne National Laboratory, 
Big Stone P l a n t  

Laboratory Log No. 7328 

Results o f  Total  Chlorine Analysis 

Sample Type: RDF 

Total  Chl o r i  ne 
Loa No. Samd e Idcnt  i Q t  ca t  i on a w / w  

7328-119 10/27/92, 0700-1000 HRS 

7328-120 10 /27 /92 ,  1000-1300 HRS 

7 328- 12 1 10/27/92, 6 t 0 0  PM 

0.128 
0.117 

2.16 

1 1 7  
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TABLE 95 

INTERPOLL L A B O R A T O R I E S ,  INC. 
(612)786-6020 

Arganne Nat ional  Laboratory, 
B i g  Stone P l a n t  

Sample Log No. 7328-113 

Results o f  Trace Metal s Anal ysf s 

Sample I d e n t i f i c a t i o n :  10/26/92, 1000-1300 HRS 

Sample Type: Coal 

Concentration (rng/Kg) 

Meta l  Met hod As Recelved 

Anti many 
Arsenic 
Barf urn 

Beryl 11 urn 
Cadmi urn 

Chromium 
Copper 

Lead 
Mercury 
N i c k e l  

Selenium 
St 1 v e r  

Thal l  lum 
Zinc 

SW-846, 6010 
SW-846, 7060 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

sw-846, 6010 

SW-846, 6010 

SW-846, 7470 
SW-846, 6010 

SW-846, 7740 
SW-846, 6010 

sw-846, 6010 

SW-846, 6010 

< 5.9 
3.63 

1090 

0.98  

< 0 . 8  

18 

29 
29 

0.087 

11 

< 0 . 4  
0.99 

< 840 

23 
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TABLE 96 

I N T E R P O L L  L A B O R A T O R X E S ,  I N C .  
(612)786-6020 

Argonne Nat i  anal Laboratory, 
B i g  Stone P l a n t  

Sample  Log No. 7328-115 

Results o f  Trace Metals Ana lys is  

Sample I d e n t i f i c a t i o n :  10/27/92, 0700-1000 HRS 

Sample Type:  Coal 

Concentration (mg/Kg) 

Meta l  Met hod As Received 

Ant I mony 
Arsenic 
Bard urn 
Beryl1 fum 
Cadml urn 
Chromium 
Copper 
Lead 
Me rcu ry 
Nickel 

Selenlum 
Sl l  v e r  

T h a l l  ium 

Zinc 

SW-846 

SW-846, 

SW-846 

SW-846 , 
SW-846, 

SW-846, 

SW-846, 

SW-846, 

SW-846, 
SW-846, 

SW-846 

SW-846 f i  

SW-846 8 

SW-846 

6010 

7060 

6018 

6010 

6010 
6010 

6010 

6010 

7470 
6010 
7740 

6010 

6010 

6010 

2 .5  

0.53 

220 
0.99 

< 0.3 

12 

6 4  

12 

< 0.005 

13 

< 0.3 

< 0 . 3  

< 290 

22 .0  

120 



TABLE 97 

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne Nat  1 anal Laboratory, 
Big Stone P l a n t  

Sample Log No. 7328-116 

Results o f  Trace Metals Analys is  

Sample I d e n t t f i c a t i o n :  10/27/92, 1000-1300 HRS 

Sample Type: Coal 

Concent r a t  i on (mg/Kg ) 

Metal Met hod A s  Received 

Ant I mony 
Arsen ic  

Bari urn 
B e r y l l i u m  

Cadrni urn 
Chromi urn 

Copper 

Lead 

Mercury 
N l  ckel 

Selenium 

S i  1 v e r  

Thal1 ium 

Zinc 

sw-846, 6010 
SW-846, 7060 

SW-846, 6010 

SW-846, 6010 

sw-846, 6010 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 7470 
SW-846, 6010 
SW-846, 7740 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

3.2 
3.1 

853 

0.87  

0 . 5 3  

26.7 

28.2 

39 

4 0.005 

8.5 
0 .47  

0.97 

< 460 

123 
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TABLE 98 

INTERPOLL L A B O R A T O R I E S ,  INC. 
(612)786-6020 

Argonne Nat ional  Laboratory,  
Big  Stone P l a n t  

Sample Log No. 7328-117 

Results of Trace Metal 5 Anal y s i  s 

Sample Identificatton: 10/27/92, 1300-1600 HRS 

Sample Type: Coal 

Concentratlan (rng/Kg) 

Metal Met hod A s  Received 

Antimony 
Arsenic 
Barium 
Beryl 1 ium 
Cadmi urn 
Chromium 
Copper 

Lead 

Mercury 
N l c k e l  
Sel eni urn 
S i  1 ver 
Thall ium 
Zinc  

SW -846, 

SW-846, 

SW-846, 
SW-846 , 
SW-846, 
SW-846, 

SW-846, 
SW-846, 

SW-846 

SW-846, 

SW-846 , 
SW-846, 

SW-846, 

SW-846, 

6010 

7060 

6010 
6010 

6010 

6010 

6010 

6010 

7470 
6010 

7740 
6010 

6010 

6010 

2.7 
3 .5  

2800 
0 .69  

< 0 . 4  
11 

18 
11 

< 0.005 

7 
< 0 . 2  

< 0 . 4  

< 390 

9.8 
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TABLE 99 

I N T E R P O L L  L A B O R A T O R I E S ,  INC. 
(612)786-6020 

Argonne National Laboratory,  
Big Stone P l a n t  

Sample Log No. 7328-116 

Resul ts  o f  Trace Metals Analysis 

Sample I d e n t l f l c a t l o n :  10/27/92, 6~00 PM 

Sample Type: Coal 

Concent rat i on (mg/Kg ) 
Metal Met hod A s  Recefved 

Anti many 

Arsenic 

Bari urn 
Beryllium 
Cadmi urn 
Chromi urn 
Copper 

Lead 
Mercury 
Nickel 

Selenium 
S i  1 v e r  
Thal 1 i urn 
Zinc 

SW-846, 6010 

SW-846, 7060 

SW-846, 6010 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-046, 6010 

SW-846, 7470 
SW-846, 6010 

SW-846, 7740 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

12 

4.3 

273 
0.66 

1.5 

12 

15 

206 

< 0.005 

6 

0.23 
< 0.3 

< 330 

107 
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TABLE 100 

INTERPOLL L A B O R A T O R I E S ,  I N C ,  
(612)786-6020 

Argonne Nat lona l  Laboratory,  
B i g  Stone P l a n t  

Sample Log No. 7328-119 

Results o f  Trace Metals Analysis 

Sample I d e n t i f i c a t i o n :  10/27/92, 0700-1000 HRS 

Sample Type: RDF 

Concentration (mg/Kg ) 

Metal  Met hod As Received 

Antimony 
Arsenic 
Barlum 

Beryl 1 Ium 
Cadmi urn 
Chromium 
Copper 

l e a d  

Mercury 
N icke l  

Sel eni urn 
S i  1 v e r  
Thall1 urn 

zinc 

SW-846, 6010 

SW-846, 7060 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 7470 
SW-846, 6010 

SW-846, 7 7 4 0  

SW-846, 6010 
SW-846, 6010 
SW1846, 6010 

62 

1.5 
108 

< 0.17 
1.1 

19.0 

163 
16.8 

0.107 
9.6 

< 0.09 

0.84 

< 170 
124 
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TABLE 101 

I N T E R P O L 1  L A B O R A T O R I E S ,  INC, 
(612)786-6020 

Argonne National Labora tory ,  
B ig  Stone P l a n t  

Sample Log No. 7328-120 

Results o f  Trace Metal s Anal ysf  s 

Sample Zdent i f ica t lon:  10/27/92, 1000-1300 HRS 

Sample Type: ROF 

Concentration (rng/Kg) 

Metal Met hod As Received 

Anti mony 
Arsenic 
Barium 
Beryl 1 lum 
Cadmi urn 
Chrorni urn 
Copper 

Lead 
Mercury 
Nickel  
Sel eni urn 
S i  1 ver 
Thal 1 i urn 
Zinc 

sw-846, 6010 
SW-846, 7060 
sw-846, 6010 

SW-846, 6010 
SW-846, 6010 
SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

SW-846, 7470 
SW-846, 6010 

SW-846, 7740 

SW-846, 6010 

SW-846, 6010 

SW-846, 6010 

43 
2.27 
173 

0.17 

1.0 
34 .5  

201 
13 

0.675 

10 

< 0.09 

4 . 5  

< 170 
159 
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TABLE 102 

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne Nat i onal laboratory , 
Big Stone P l a n t  

Sample Lag No. 7328-121. 

Results o f  Trace Metal s Anal y s l  s 

Sample Identification: 10/27/92, 6x00 PM 

Sample Type: RDF 

Concentration (mg/Kg) 

Meta l  Method As Received 

Ant .I many SW-846, 6010 19 

Arsenl c SW-846, 7060 < 0.19 

earlurn SW-846, 6010 82.2 
Beryl 1 ium SW-846, 6010 < 0.19 

Cadml urn SW-846, 6010 1.1 

Chroml urn SW-846, 6010 26.0 

Copper sw-846, 6010 132 

Lead SW-846, 6010 16 

Mercury SW-846, 7470 0.190 

Nlckel SW-846, 6010 10.7 

Selenium SW-646, 7740 < 0.095 

S i  1 v e r  SW-846, 6010 1.3 

Thall durn SW-846, 6010 < 190 

Zinc SW-846, 6010 190 
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TABLE 103 

INTERPOLL L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne National Laboratory, 
B i g  Stone Plant 

Sample Log No. 7328-113 

Results o f  Eight Point Ash Fusion Analysis 

Sample Identlficatfon: 10/26/92, 1000-1300 HRS 
Sample Type: Coal 

Fusion Temperature o f  Ash ,  OF 
O x i  d i  z i  ng Reduc i ng 
A t  mo s p he re A t  mo s Dhe re  

I n l t l a l  Deformation, IT 2163 2100 

2198 2120 

2130 Softenlng Temperature, H t  2210 
F l u f d  Temperature, FT 2250 2173 

Softening Temperature, ST 

d 
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TABLE 104 

I N T E R P O L L  L A 8 0 R A T O R I E S .  INC. 
(612)786-6020 

Argonne Nat d onal Laboratory, 
Big Stone P l a n t  

Sample log No. 7328-116 

Results o f  Eight Point Ash Fusion Analysis 

Sample Identificatlont 10/27/92, 1000-1300 HRS 

Sample Type: Coal 

Fusion Temperature o f  Ash, OF 
0 x 1  d l  z i  ng Reducf ng 
Atmo s phe re Atmosphere 

I n i t i a l  Oeformatfon, IT 2151 2113 

Softenlng Temperature, ST 2197 2125 
Softening Temperature ffT 2210 2138 
F l u l d  Temperature, FT 2225 2180 

A, 
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TABLE 105 

INTERPOLL LABORATORIES, X N C .  
(612)786-6020 

Argonne National Laboratory, 
B i g  Stone Plant 

Sample Log No. 7328-117 

Results o f  Eight Point Ash Fusion Analysis 

Sample fdentlficationt 10/27/92, 1300-1600 HRS 

Sample Type: Coa 1 

Fusion Temperature o f  Ash. OF 
O x i  dl  r i n g  Reducl ng 
Atmosphere Atmosphere 

I n i t i a l  Deformation, I T  2110 2110 

Softening Temperature, ST 2163 2143 
Softening Temperature , HT 2198 2180 

F l u i d  Temperature FT 2210 2197 



TABLE 106 

I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Argonne Nat iona l  Laboratory,  
B i g  Stone P l a n t  

Sample log No. 7328-118 

Results of  Eight Point Ash Fusion Ana lys is  

Sample Ident i  P lcat lont  10/27/92, 6:OO PM 
Sample Typer Coal 

Fusion Temperature o f  Ash, OF 

Oxidiz ing Reducing 
Atmosphere Atmosphere 

I n i t i a l  Deformation, I T  2160 2 109 

Softening Temperature, ST 2187 2125 
Softening Temperature , HT 2205 2143 

F l u t d  Temperature, FT 2220 2190 
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TABLE 107 

INTERPOLL LABORATORIES, I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

Argonne Nati anal Laboratory, 
Big  Stone P l a n t  

Sample Log No. 7328-119 

Results o f  Eight Point Ash Fusion Analysis 

Sample Zdentlf icatlont 10/27/92, 0700-1000 HRS 

Sample Types RDF 

Fusfon TemDerature o f  Ash. *F 

Ox1 d i  rl ng Reducing 
AtmasDhere Atmosphere 

I n i t i a l  Deformatton, IT 2321 2300 
Softenfng Temperature, ST 2334 2339 

Softening Temperature, HT 2373 2362 

Fluid Temperature, FT 2426 2404 
J 
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TABLE 108 

INTERPOLL LABORAfORIfS,  I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

Argonne Nat 1 onal Laboratory, 
Sig Stone Plant 

Sample Log No. 7328-120 

Results o f  Eight Point Ash Fusion Analysis 

Sample Identlficatfont 10/27/92, 1000-1300 HRS 

Sample Type: RDF 

Fusion Temperature o f  Ash, OF 
Oxidtzing Reducl ng 
A t  mo s ohe r e  Atrnasphe re 

I n i  t 1 a1 De format 1 on , I T  2208 
Softening Temperature, ST 2304 

Sof'ten4ng Temperature, HT 2315 

F lu id  Temperature, FT 2340 

2285 
2334 

2358 

2384 
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TABLE 109 

I N T E R P O L L  LABORATORIES, I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

Argonne Nat 4 onal Laboratory, 
Big Stone P lant  

Sample Log No. 7328-121 

Resul ts  o f  Elght Point Ash Fusion Analysis 

Sample Ident i f icat ion:  10/27/92, 6300 PM 

Sample Typet RDF 

Fusion Temperature o f  Ash,  OF 
Ox1 d1 zing Reducf ng 
Atmosphere Atmsphe re 

I n i t i a l  Deformatlon, I T  2305 
Softening Temperature, ST 2330 

Soften1 ng Temperature HT 2369 

F l u l d  Temperature, FT 2408 

2280 

2319 
2350 
2395 
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