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SO2 SUMMARY BY YEAR 
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CaaM- Ootion 5 WFGD HS BR123 
SO2 SUMMARY BY YEAR 
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B4X 
66% 

m1 
1.6 

1,917 
7.630 

15.011 
10,821 

7.489 
12.m3 
3.(17 
4,454 
4.310 
6.W 
4.415 

no 

20.322 

B4K B4X 
n8x w% 

M U  01% 
wx 98% 

UU 
KU 
KU 
KU 
K" 
KU 
KY 
KU 
NU 
KU 
LGE 
LQE 
LQE 
LGE 
LGE 
LGE 
LGE 
LEE 
KU 
LOE 

1- 

5.4Y 
10.417 
Wpsd 
5.325 

0 
0 

5.822 
20.735 
i0.478 
6,MB 

0 
0 

5,481 
10.M3 
41.053 
5 . m  

0 
0 

5 . ~ 1  
lo.m 
10.12, 
6.025 
I ,en 

66, 

. .  
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Q@5- ODtion 6: OFGD MS BR123x 

PULIOIMr**UBNI CwlIwM 
Bmm1 KU 
&am 1 KU 
&an 3 KU 
G M n  1 KU 
GI*- 1 xu 
G M m  3 KU 
OM- 4 KU 
G m n R w 3  KU 
G r r n R n r l  KU 
Tram 3 KU 
CanRun4 LGE 
U n R m 5  LGE 
Can Rm 6 LGE 
Y l G r k  1 LGE 
M,U G M  1 LGE 
HlXGrk3 LGE 
M 1  G r h  4 LGE 
Tnmbb CMI I LGE 
TnmM CMh2 XU 

kllLIIBuIRWOVUEfS 
nmm 1 

I(" 

KU 
KU 
KU 
KU 
KU 
KU 
KU 
KU 
KU 
LGE 
LGE 
LGE 
LGE 
LGE 
LGE 
LGE 
LGE 
KU 
LGE 

001 
1 1  
1 7  
2 6  
6 1  
11 
1 2  
1 2  
.6 
4 6  
I 6  
6 ,  
6 1  
6 0  
6 1  
6 1  
6 1  
I 1  
6 5  
0 0  

101 
1 7  
2 7  
2 6  
8 1  
1 2  
1 2  
1 .l 
4 6  
4 6  
I 6  
6 0  
6 0  
6 0  
6 1  
6 1  
6 1  
6 1  
6.5 
0 0  

m7 
2 7  
1 7  
1 7  
6 1  
1 2  
12 
1 1  
4 6  
4 6  
1 6  
6 0  
6 1  
6 3  
6 ,  
6 1  
6 1  
6 1  
6 5  
0 0  

m8 
3S6 
38 0 
15 3 

8 1  
11 
1 2  
1 2  
4 6  
4 6  
I 6  
6 1  
6 1  
6 0  
6 1  
I 1  
I t  
6 I  
I 5  
0 0  

W M  
2 7  
2 7  
1 7  
6 1  
I2 
I 2  
1 2  
4 6  
4 6  
I 6  
6 0  
6 0  
6 t  
6 1  
6 1  
6 1  
6 1  
6 5  
0 0  

lot8 
17 
1 6  
2 7  
6 I  
1 2  
1 1  
11  
4 6  
1 6  
1 6  
6 1  
6 1  
6 1  
5 1  
6 1  
6 1  
6 1  
6 5  
6 5  

so2 
*I? 

1 7  
2 7  
1 6  
6 1  
11 
11 
12 
4 6  
4 6  
t 6  
6 0  
6 1  
6 0  
6 1  
6 1  
6 ,  
6 1  
I S  
I S  

SUMMARY BY YEAR 
w e  ?Ma mu 

f*  87  11 
1 7  1 8  2 7  
2 7  1 7  1 6  
6 1  6 1  6 1  

4 5  4 6  4 6  
1 8  I 6  16  
6 0  6 1  6 1  
6 0  8 1  6 0  
6 1  8 1  6 ,  
6 1  8 1  6 ,  
6 1  6 ,  6 1  
6 1  6 1  6 1  
6 i  8 1  6 ,  
6 5  O S  6 5  
6 5  6 5  6 5  

a8 
1 7  
2 7  
2 7  
8 1  
11 
I1 
11 
4 5  
4 6  
I 8  
I O  
6 0  
6 0  
8 ,  
6 1  
8 ,  
6 1  
I 5  
6 5  

mB 
I 8  
2 7  
1 6  
6 1  
1 2  
1 2  
1 1  
4 6  
4 6  
I 8  
6 1  
6 1  
8 0  
8 1  
6 1  
6 1  
8 1  
6 5  
6 5  

m7 
PI 
11 
2 6  
6 '  
41 
1 1  
11 
4 6  
4 6  
I 8  
6 0  
8 1  
8 0  
6 1  
6 1  
6 1  
6 1  
8 5  
6 5  

w u  
I 8  

1 6  
6 1  
(2 
11 
1 2  
4 6  
4 8  
1 8  
81 
6 1  
6 I  
I 1  
I 1  
8 ,  
6 1  
6 5  
6 5  

i r  

let) 
2 7  
2 6  
1 7  
6 1  
12 
I1 
12 
4 6  
4 6  
18 
8 0  
6 1  
6 1  
6 1  
6 1  
6 1  
8 1  
6 5  
6 5  

m 
I i  
2 7  
2 6  
8 1  
I2 
1 2  
1 2  
4 6  
4 6  
1 6  
6 0  
6 0  
6 0  
6 1  
6 1  
8 1  
6 1  
6 5  
6 5  

rn 
1. 
2 8  
2 7  
6 ,  
12 
12 
12 
.6 
4 6  
1 8  
K O  
6 0  
6 1  
0 1  
8 1  
6 1  
6 1  
6 5  
I 5  

l(tl 
P I  
1 7  
1 6  
8 1  
1 1  
I 2  
I 1  
4 8  
4 6  
16  
8 0  
8 0  
6 0  
8 1  
6 1  
8 ,  
6 1  
8 5  
6 5  

1011 
28 
2 6  
2 6  
8 1  
12 
12 
12 
4 6  
4 6  
18 
8 1  
6 0  
8 0  
8 1  
8 1  
8 1  
8 1  
8 5  
6 5  

am 
2 7  
2 6  
27 
8 ,  
11 
11 
1 2  
4 6  
4 8  
I 6  
6 0  
6 0  
6 0  
6 1  
8 1  
8 1  
8 1  
8 5  
8 5  

m a  
2 1  
2 8  
2 8  
8 1  
1 2  
11 
11 
4 6  
4 6  
18 
80 
6 1  
6 1  
8 1  
6 1  
8 1  
8 ,  
8 5  
8 5  

ox m ox a x  os% mx wx 93% mx p)x 9% mx wx mx a x  (ox 81% mx mx m mx 
ox m ox mx 91% sin wx mx PIX 91% six ex  03% mx mx six 93% mx ST* wx mu 
ox m ox mu 91% 03% wx 81% 93% six 03% wx 91% mx mu 01% 81% mx 93% mx 03% 

91% 93% 01% a x  91% 93% wx mu mx 93% 93% ox 03% mx mx mu 93% mu mx wx 93% 
ox ox ox ox ox ox ox ox ox m m ox m ox ox ox ox ox ox ou ox 
om ox ox ox ox ox ox ox ox m ox ox m ox ox ox m ox m m ox 
OK m m ox 0% ox ox ox ox m om ox m ox m ox m ox m m om 
ox 
ox 
OX 

81% 
85% 
65% 

91% 
69% 

94% 
ox 

wx 

wx 

m 
8.418 

15115 
10.775 

7 , 7 u  
15.641 
10,110 
2 0 . 7 s  
6 069 

12.977 
1.mt 
5?23 
5.175 
7,464 
4,699 
5.4% 

10.437 
10.955 
5.525 

0 
0 

0% 
ox 
0% 

635 
11% 
85% 
91% 
91% 
69% 
ws 
94% 
ox 

am 
7.411 

15,149 
n.zw 
7.750 

m m  
17,745 
20,622 

6010 
13.709 
1147 

5.w 

4.521 
5.790 

10.40 
9.459 
6.00 

0 
0 

5.8n 

7.572 

ox ox ox 
ox ox ox 
ox ox ox 

ax  0% 0% 
65% 85% 85% 
65% 65% 8% 
mu mx 91% 
91% six 91% 
1% mox mn 
00% pox wx 
94% MX 94% 
ox ox ox 

on ox ox ox m om ox m ox ox ox ox ox m m m 
ox ox ox ox ox m ox m ox ox ox m ox m m ox 
ox ox ox ox m ox ox 0% ox ox 0% e+ m m ox m 

85% 6% 65% 85x 65% 15% 85% 65% 65x 115% 85% 85% 8c.x 8% an 85% 

mu wx 91% mx 91% 03% 01% six mu mx 03% 91% a x  03% mu m% 
¶I% oiu 01% 01% 01% 91% 91% six 91% 01% 91% six 01% 81% 01% six 

ox o x  wx wx wx wx 00% 90% wx 90% wx ws wu ws wc ws 
01% 91% 01% MX wx wx wx wx 94% wx MY wx wx 01% wx 01% 
mx mu 08% mx 08% 86% wx 91% mx wx MU 86% mx 08u mx wx 

0U 0% 81% 0% 8% 81% P% 81% IU% 0% 61% P X  6% 81% 83% 83% 

65% 65% 85% 65% 65% 85% 65% 65% 85% 8% 85% 85% 85% 85% 85% 6% 

O X  89U 69% 69% 89% 89% MU 69% 89% 03% 89% 89% 1% 69% WU 89% 

ml 
0.8s 

16.286 
56.03 

10.074 
19m 
21.311 
9,Ul 

w 0 7  
3.W6 
5.m 
5,476 
7.721 
4.743 
5,461 

10.08 
11.03 
5.07 

0 
0 

1.795 

rn 
6.420 

14.l60 
=.nu 

7.611 
17.598 
21,105 
11.676 

0.117 
14.145 
3.Al 
8.soZ 
4.911 
7.W) 
4.467 
5 . m  

10.7% 
10.476 
8 , W  

0 
0 

m 
M1 

1.179 
i,mi 
7,724 

16.06 
21.467 
16.713 
9.107 

15.110 
4 . u 2  
5,756 
5170 
IM6 
. H I  
5.463 

10,MI 
11.070 
5.m 

0 
0 

IMO 
813 

1,162 

2.w 7.867 

16,059 
1 8 m n  
21m7 
8.561 

11,w 
1.015 
5.19 
4.17 
7.111 
4.u3 
8.m 
1o.w 
10.2u 
6,011 
1.W8 

1 6  

a1 

1.134 
2.7s) 
7.6% 

I 5 , W  
19,mn 
M.315 
7.460 
1t.m 
3 , M l  
4.535 
4.197 
7,010 
4.524 
4,m 
O L 6  

10,741 
5.497 
1,866 

656 

a71 
moo 
w2 

1.142 
1.- 
7.612 

(4.W 
m.81 
8,013 
6.W9 

11.711 
1,337 
52.1 
4.87s 
7 0 1  
1956 
5.672 

10.556 
WIM 
1.025 
1 ,ma 
MI 

a11 
519 

l.138 
1.781 
7.647 

16.m 
10 no 
20641 
8 527 
iim 
1,507 
5.111 
4.788 
7.182 
4.09 
5.347 
S.116 

10.856 
5.522 
1.872 

856 

W14 
616 

1,148 
2.791 
6879 

21.362 
11.523 
6,817 

I1.W 
1.868 
5.446 
4.617 
7201 
4.340 
5.712 

16.814 

io .sr  
SJW 
6.016 
l e a l  

1 1  

W18 
641 

1,037 
2.797 
7.6M 

17348 
21.7M 
21.944 

14.l32 
3.867 
5.517 
4 . m  
7.319 
4.655 
5.m 

10.W7 
10991 
5sw 
I861 

B(u 

s.3n 

I t 6  
639 

1.180 
2.853 
7,wo 

1 7 , s  
11,974 
19.m 
6,655 

14217 
3,947 
5.w 
4.904 
6.719 
4.190 
5.746 

IOdY) 
10.m 
6,049 
1.6% 
e4 

W t l  
W I  

1.171 
1.917 
7,731 

18.179 
19.672 
22,416 
10,296 
13.M5 
3,647 
5.893 
5,I* 
7CM 
4,667 
5.455 

10,031 
l l .W8 
5,070 
1.M8 
W3 

mu 
667 

1,180 
1.9IO 
7.738 

17.946 
2 2 L S  
2 1 . 3 5  
10,112 
15 140 
4,101 
5 I50 
5.214 
7 481 
4.412 
5.771 

10.I5  
6,049 
1 . M  
e4 

1o.mi 

W* 
1191 

1,189 
2.857 
7.743 

16.075 
12.740 
22.871 
10.640 
16.W 
4 . w  
5,876 
5.278 

4.728 
5,013 
10.M 
I 1 m d  
5,546 
1,Ml 

1 5  

r.m 

m 
020 

l.l93 
23M 
7,766 

18.921 

22.646 
10,8111 
15,625 
4.352 
5.m 
5.170 
7 . m  
4.091 
5,636 

10.714 
10.462 

1.6s 
wo 

n.us 

6.wo 

ZQZI 
715 

1.1s 
3.032 
8p67 

1S.663 

21.117 

16,318 

n m  
i i . 4 8  

4.722 
5.934 
5,449 
7665 
4 782 
5 . 4 I  

11,101 
5.533 
1.1191 

E a  

sin 

1op 
724 

l.Md 
3.091 
7,733 

10.046 
21.33 
23.01 
ll.630 
18.673 
4 x 4  
5 . w  
4361 
7.137 
VU 
5,862 

l0.M 
9,610 
6.W 
1 . 1 5  

BM) 

rn 
121 
3,OM 
7.761 

7 n  

rnm 
23,447 
zi,in 
10272 
18,580 
4,809 
6.W 

6.945 
4,771 
5.5% 

lO.oQ 
11,146 
5 . W  
I .a95 

wo 

5.550 

1om 
7 s  

1.216 
1.116 
7.710 

m z w  
n.w 
1 1 , m  

11.811 
15.142 
4 Is) 
6,105 
5.671 
7.815 
4.515 

10.751 
10.571 
6.W 
lpoi 
668 

5.8s  

am 
7u 

1.218 
1,146 
7 , 7 1  

m c ~  
n.ui 
n.717 
12.192 
17.047 
4 . m  
5.464 
5bd1 
7 . m  
4.707 
5,540 

10.101 
11.m 
5,005 
1 .81  

wo 

1- 10(.U7 lDldM 212.300 10118 154.487 I46.100 1U.UI 147.58 15WM 153.a5 156.8W 1U.753 157,446 162.497 163.062 11.315 11Lm 170,Ul 167.W 1m,OU 1n.151 
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m o t * )  
27 27 
27 2.8 
27  131 

WO 
159 
14 9 
2 8  
5 1  
1 2  
1 2  
1 2  
4 6  
46  
18 
5 1  
5 0  
6 0  
6 1  
6 1  
6 1  
6 1  
6 5  
5 5  

SO2 SUMMARY BY 
mt llu Iw 

27 2.8 27  
27 27 2 8  
2 8  2.7 27  
6 1  6 1  6 1  
1 1  12 1 2  
1 2  1 1  1 2  
1 2  12 1 2  
4 6  46 4 5  
4 6  46 4 5  
I 8  18 1 8  
60  60  5 1  
60 50 5 1  
6 1  51 6 1  
6 1  61  6 1  
6 1  5 1  6 1  
6 1  6 1  6 1  
6 1  6 1  6 1  
6 5  65  6 5  
5 5  6 5  6 5  

YEAR 
au MS 

28  27 
27 27 
28  27 
5 1  6 1  
1 2  12 
1 2  12 
1 2  11 
46  46  
4 5  4 6  
1 8  1 8  
6 1  6 1  
6 0  5 0  
6 1  6 0  
6 1  6 1  
5 1  6 1  
6 1  6 1  
5 1  6 1  
65 65 
5 5  5 5  

at4 
2.8 
27 
27  
6.1 
1 2  
12 
1 2  
4.5 
4 5  
1 8  
50 
6 1  
6 1  
6 1  
6 1  
6 1  
6.1 
6 5  
6.5 

93% 
an 
939; 

ox 
93% 

0% 
OX 
ox 

OX 
6% 
85U 

93X 
91x 
9 %  
00% 

98% 

MI 
0)  

1.160 
2.&3 
1.6% 

17.564 
21,974 
19,906 
8.655 

14217 
3.947 
5.609 
1% 
5,719 
4359 
5.748 

10.650 
10,436 
6,019 
1.91 
€a 

ox 

fin 

94% 

WlT 
2 6  
27 
2 8  
6 1  
1.2 
1.2 
1.2 
1.6 
4.6 
1.8 
50 
6.1 
50 
6.1 
6.1 
6 1  
6 1  
6.5 
6 5  

9% 
93% 
93% 
93X 
m 
m 
m 
ox 
m 
m 

83% 
851 
85n 

sin 

w. 

93% 

8% 
90% 

98% 

a17 *! 
1,172 
2917 
7,731 

18.119 
19,672 
22,456 
10,296 
13pB5 
3.847 
5.693 
5.198 
7,489 
4,687 
5.455 

10.033 
11.W 
5.079 
1 , W  

663 

llu a* 
2 8  27 
28  2 8  
2 8  27 
6 1  6 1  
1 2  1 1  
1 7  I 2  

M 
2.7 
27  
2.8 
51 
1.2 
1.2 
1 2  
4.6 
4.6 
1 8  
60  
5.0 
6.0 
6 1  
6.1 
6 1  
6 1  
65 
55 

031 
gin 
o3x 
oJx 

ow 
ox 

on 
on 

a3x 

85x 
91x 
six 

sax 

0% 

0% 

85% 

89Y 

Y X  

ll2( 
8% 

1.193 
2W 
7,769 

18922 
22.649 
22a4f 
10662 
15.625 
4362 
5,w 
5.310 
7 , w  
4.092 
5.8% 

10,714 
10,162 
6.69 

€66 
14% 

a# 
1.6 
2 8  
27  
6.1 
1 2  
1 2  
1 1  
4 6  
4 6  
1 8  
60 
6.0 
6.1 
6 1  
6 1  
6 1  
6 1  
6 5  
6 5  

m 
93% 
93% 

m 
ox 
0% 
ox 
m 
m 

83% 
85% 
85X 

9% 

91% 
g i n  
8% 
wx 
94X 
Bx 

m1 
713 

1,198 
3.052 
6.W 

19,663 
21.139 

11.420 
16.316 
4,722 
5.931 
5,449 
7.645 
4,162 
5,482 
9272 

11,101 
5.553 
1,894 
€M 

n3ii 

as 
26 
2.7 
28  
6 1  
I 2  
12 
12 
4.6 
46 
18 
6.0 
6.0 
5 0  
6 1  
5 1  
5 1  
6 1  
65  
6 5  

93% 

93% 
an 

sx 
ox 
on 
ox 
OX 
OX 
ox 

85% 
an 
85n 
an 
gin 
mn 
wm 
94X 
98% 

iw 
124 

1.m 
3.091 
7.7% 

19.918 
23.119 
23 561 
11.639 
16,673 
4,766 
5.985 
4,841 
7.737 
4 . w  
5 . W  

9.619 
5,052 
1.895 

566 

t o m 8  

0.- 
KU 
KU 
KU 
KU 
KU 
KU 
KU 
KU 
KU 
KU 
LGE 
LGE 
LGE 
LGE 
LGE 
LGE 
LGE 
LGE 
KU 

KU 
KU 
KU 
KU 

%43 
2.7 
27 
28 
8.1 
1.2 
1.2 
12  
4.6 
4 6  
1 8  
6 1  
6.1 
60 
6 1  
6 1  
6.1 
6 1  
6 5  
00 

ox 
ox 
ox 

oJn 
ox 
0% 
on 
0% 
0% 
0% 

81x 
85x 
85x 
PIX 
gin 
8% 

%x 
ox 

ma 
8,416 

15,315 
!a775 
1,744 

WX 

aa6 
2.7 
27 
26 
6.1 
1 1  
12 
12 
4.5 
16 
1 8  
5 0  
6.0 
6.0 
6 1  
6 1  
5 1  
6 1  
65 
0 0  

ox 
m 
m 
93% 
m 
m 
m 
m 
m 
ox 

85% 
83x 

8% 
six 
g i n  
8% 
wx 
94% 
m 
I)# 
7,112 

15,149 
31298 
7.19 

17,745 
rn.622 

8.010 

3247 
5.825 
5,367 
7.572 
4.521 
5.790 

10,480 
9 c 9  
6,053 

0 
0 

20,871 

13 .m 

Wl 
2.1 
2.7 
2.7 
5 1  
11 
1 1  
I1 
46 
46  
18 
6 0  
6 1  
6 1  
6 1  
61 
6 1  
6 1  
65 
0 0  

m 
m 
93% 
0% 
0% 
ox 
0% 

0% 

115% 
85% 

91% 
w. 
OM: 

on 

on 

a3m 

nx 

wx 
ox 

m7 
84w 

1 6 . m  

6,795 
19.o14 
19.289 
21.312 
9,432 

14.87 
3.W 
5,m 
5 . 0 6  
7,721 
4.743 
5.481 

1 o . w  
11,063 
5,537 

0 
0 

M.MI 

ala 1u( a8 
26 I7 27 
27 2 8  2J 
27 27 2.8 
6 1  6 1  6 1  
1 2  1 2  1 2  
1 2  I 2  1 2  
12 1 2  12 
4 6  4 5  1 6  
4 6  4 6  1 6  
18 1 8  1 8  
6 1  6 0  60 
6 0  60 6 1  
6 0  50  6 1  
6 1  6 1  6 1  
6 1  6 1  6 1  
6 1  6 1  6 1  
6 1  6 1  6 1  
65 6 5  5 5  
5 5  6 5  6 5  

6 1  6 1  
1 2  1 2  
12 1 2  
1 2  1 1  
4 6  4 6  
4 6  4 6  
1 8  1 8  
6 1  5 1  
6 1  5 0  
6 0  6 0  
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ox 
ox 
0% 

W% 
85% 
MU 
slx 
91% 
MU 
WX 
Y X  
98% 

ox 
OX 
0% 

0% 
ox 
ox 
OX 
OX 
ox 

W% 
85% 
85% 
81% 
91X 
MSX 
W% 
84% 

m% 

m% 

ox 
ox 
OI 

83% 
ox 
ox 
ox 
ox 
ox 
ox 
0% 
85% 

81% 
81% 
11% 
Dox 
841 
88% 

85% 

mu 
1.U7 
6.513 

l l . lS2 

15.W 
2I.IY) 

8.M 

1.407 

IC53 1,,5L 

r m  

z w r s  

1 z . m  

r , i a  
3.315 
5M7 

10.565 
1011(1 
11.01, 
1.879 

8M 

ox 
OX 
OX 

81% 
OX 
ox 
0% 

ox 
m 

83% 
85% 
85X 
mu 
91% 
MV. 
wx 
WX 
80% 

ox 

ox 
ox 
ox 

83% 
ox 
ox 
0% 
ox 
ox 
m 

81% 
85% 
85% 
91% 
8lX 
8% 
m 
84% 
*I% 

m u  
3.7M 
6.5Y 

15.5m 
6 M 8  

21.w3 
22JM 
8,183 

3.619 
5.57, . w92 
?as 
4,348 

10.589 
9.3S6 
6,026 
ldm 
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11.741 

ime 

s . rw 

m 
ox 
ox 

03% 
ox 
Mi 
ox 
ox 
ox 
ox 
83% 
8% 
65% 
S I %  
81% 
89% 
Dox 
MU 
M X  

0% 
OX 
0% 

0% 
0% 
ox 
OX 
OX 
0% 

83% 
85% 
85% 
I% 
9,s 
8% 
90% 
Yx 
I% 

mx 

ox 
OX 
0% 
P11 
0% 
ox 
OX 
ox 
ox 
0% 
0% 
8% 
85% 
93% 
91X 
mn 
00% 
94% 
88% 

ox 
0% 
OX 

81% 
ox 
OX 
OX 
ow 
OX 
ox 

83% 
85% 
65% 
03% 
81% 
m 
wx 
94% 
98% 

0% 
ox 
m 

83% 
ox 
0% 
0% 
OX 
0% 
0% 

83% 
85% 
85% 

SIX 
8% 
901 
94% 
MX 

m% 

0% 
0% 
0% 

ox 
ox 
OX 
ML 
ox 
ox 

83% 
65% 
1% 
01% 
011 
M X  
SOX 
84% 
wx 

mx 

m 
ox 
0% 

s3x 
ox 
ox 
ox 
ox 
OI 
ox 

83% 
85% 
85% 
93% 
91% 
8% 
901 
Y X  
M X  

XU 
KU 
KU 
KU 
KU 
KU 
KU 
K" 
I" 
KU 
LO€ 
LO€ 
LOE 
LOE 
LGE 
LOE 
LGE 
LGE 
KU 
LGE 

304 
8,4@ 

15315 
30.775 

I I .841 
1 . w  

m . m  
m . m  

z.m+ 
1.721 
5.111 

8.059 
12.977 

7,w 
4.698 
5134 

loll1 
,095s 
5.525 

0 
0 

x a  
7Ct2 

15.148 

7z59 
nzm 
17,141 
mdn 
m.871 

1i.m 
8.010 

110 
Idn 
1.387 
7,572 
4.521 
5,790 

1 0 m  
SA58 
8.053 

0 
0 

)*f 
8 . W  

1 6 2 l  

6.785 
lS.071 

21.112 
8.432 

l4.567 
1.888 
r m  
I .76 
7.711 
4.743 
,,a4 

10.06 
11.03 

5.53, 
0 
0 

36m3 

ie.nt 

m 
4,On 

15.83 
16.885 
7,728 

18,- 
22.227 
l 9 . S  
9,102 

1 S . I u  
4 . 1 5  
5 . 0 ,  
5.4M 
6.817 

5.m 
lO.W8 
ll . lrn 

I 
0 

4.156 

5 . m  

mm 
3.131 

1 . w  

zt.mns 
8,547 

1 1,483 
1.m 
5.532 
4.m 
7 . m  
4242 
5,m 

10.547 

6.013 
1 .ea 
166 

6m7 
15,018 

1 7 . 0 5  
18.555 

10.n3 

mm 
1AIO 
6.4ll 
i4.m 

16.367 
20.552 
21.025 
7,411 

11.s21 
3 102 
4.750 
4 , m  
I 2  
4.537 
4,8?7 
8,MS 

10,753 
5.483 
1.661 

856 

r m  

mu 
3,llS 
8,495 

15.027 

17.191 
2 l . M  
2l.576 
8.513 

11.180 
3.5710 

5.487 1.966 

7.234 

5.352 
9,126 

10.M4 
Ibll 
1.172 

858 

r,= 

4,638 

nw 
4.280 
7D72 

11.316 
7,716 

17,410 

212% 
10.830 
16,081 
4,532 
5.92, 
1.111 
7.3,  
..,?n 
I D 1 5  

10,056 

l t r r a  5.548 

1.m 

21 i m  

8661 

loIl 

8.501 
16.213 

1o.a 
23.W9 
21.m 
<1.M7 
18.70 
4.775 
6.018 
4.m 
1.717 
.,as 
5 . 1 2  

1619 
ll.053 
1 . 1 5  
Ka 

4.31s 

r , m  

iorm 

m a  
4 A M  
7.401 

t8.872 
7.170 

m . 8 u  
n)u 
nm 
t r m  

5.r.0 

11.202 

4 . m  
5cm 

7d05 
4.75 
5.550 

10.102 
trm 
4m 
1.W 
6M 
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SO2 SUMMARY BY Y W  
IOL m 7  100) )(P( mm mu am ais m 4  ms 

27 2 7  2 7  2 1  2 7  2 a  2 7  2 1  18 2 1  
2 1  2 7  2 7  % 4  2 7  2 8  2 7  28 2 7  2 7  
2 8  2 7  2 7  351 2 6  2 8  2 8  2 7  2 1  2 8  
6 1  6 1  8 1  8 1  6 1  6 1  6 1  6 1  6 f  8 1  
I 2  1 2  t 2  1 2  12 12 i 2  I 2  I 2  1 2  
1 2  1 2  1 2  1 2  12 12 1 2  1 2  12 1 2  
1 2  I 2  I 2  1 2  1 1  I 2  1 2  1 2  1 2  l 2  
4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  
4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  
1 8  1 8  18  I 8  18  I 8  1 6  1 8  16 18  
8 0  6 0  8 1  81  6 1  6 0  6 0  6 1  6 1  3 0  
6 0  8 1  6 1  81  6 1  6 1  6 0  80  6 1  6 0  
8 0  6 t  6 0  6 1  6 ,  6 1  8 1  80  6 1  6 0  
6 1  6 1  6 1  6 1  6 1  6 1  6 1  6 1  6 1  6 1  
6 1  6 1  6 1  6 1  6 ,  81  6 1  6 1  6 1  6 1  
6 1  6 1  6 1  6 1  6 1  6 i  6 1  6 1  6 1  6 1  
6 ,  6 ,  6 1  8 1  6 1  6 1  6 t  6 1  6 1  6 ,  
8 5  6 5  6 5  6 3  6 5  6 5  6 5  6 5  6 3  6 5  
0 0  0 0  0 0  0 0  4 5  8 5  6 3  6 3  8 5  6 5  

mmMnl*YINt - m 
& a n 1  XU 2 7  
B l a  2 KU 2 7  
B-3 KU 2 8  
Gw. 1 KU 6 1  
w r d 2  KU 1 2  
wrn 1 KU 1 2  
om 4 KU 1 2  
GrwnRin3 KU 4 6  
Grrn  R n r  k KU 4 6  

XU 1 6  
LGE 6 1  T F m  3 D n R u n d  

Dn Run 5 LGE 6 I  
U n R m 6  LGE 6 0  
Ma G n k  I LGE 6 1  
H1 G r k  2 LGE 6 1  
Wcrr t l  LGE 8 1  
W O r l 4  LGE 6 ,  
Tm#4ecoUryl L G E  8 5  
T- M y  2 KU 0 0  

an 
2 6  
2 6  
2 6  
9 1  
1 1  
I 2  
I 2  
4 6  
4 9  
1 8  
6 1  
6 1  
6 1  
6 1  
6 1  
6 1  
6 1  
6 5  
6 6  

1010 
2 8  

m 
2 7  

am2 
2 1  

IDP 
2 7  

101( 
i7 
2 7  
2 7  
6 1  
1 2  
1 2  
1 2  
1 6  
4 6  
18 
6 1  
6 0  
6 0  
6 1  
6 1  
84 
61 
6 5  
6 5  

am 
2 7  
2 7  
2 7  
6 1  
1 2  
11 
1 2  
4 6  
4 6  
18 
6 1  
6 0  
6 1  
6 1  
6 1  
6 1  
8 ,  
6 5  
6 5  

2 6  
2 8  
6 1  
12 
1 2  
1 2  
4 6  
4 6  
1 6  
8 1  
6 0  
6 1  
8 1  
6 1  
6 1  
6 1  
6 3  
6 5  

2 6  
2 6  
6 <  
1 1  
1 2  
1 2  
1 6  
4 6  
1 6  
6 0  
6 0  
6 1  
6 1  
6 1  
6 1  
I1 
5 5  
6 5  

2 7  
2 ?  
6 ,  
l 2  
1 2  
1 2  
4 6  
4 6  
I 6  
6 1  
6 1  
6 0  
6 t  
6 1  
6 1  
6 1  
6 5  
6 s  

2 7  
2 7  
6 1  
12 
1 2  
12 
4 6  
4 6  
18 
6 0  
6 1  
6 1  
6 ,  
6 1  
6 1  
61 
6 5  
6 3  

m 
m 
m 
e% 
0% 
0% 
0% 
0% 
ox 
OX 

&3U 
855 
&5U 
93U 
91% 
0% 
OOU 
94% 
ox 

ox 
m 
OX 
mu 
0% 
ox 
0% 
m 
OU 
0% 
I% 
&5% 
85% 

91% 
89% 

94% 
0% 

mn 

mu 

m 
m 
OS 

S l U  
m 
m 
m 
m 
m 
0% 

UU 
a n  
83% 
01% 
91U 
Mn 
om 
0% 

mu 

m 
SI% 
91U 
mu 
m 
0% 
m 
m 
OX 
m 

PU 
8% 
85% 
91u 

Mn 
om 
MU 
m 

gin 

m 
I+ 
91% 

m 
0% 
0% 
0% 
OU 
OX 

83% 
65% 
85U 
03u 
01% 
89% 
W% 
W% 
98% 

nu 

m 
mu 
G3U 
mu 
m 
OX 
m 
m 
m 
m 

P% 
8% 
wh 
of% 
91% 
Mn 
om 
M% 
MU 

m 
93% 
03U 
91% 
ox 
m 
0% 
m 
OU 
m 

61% 
65% 
65% 
Sl% 
91% 

WH 
Sku 
96% 

1011 
8.247 
1.142 
2.4M 
7.W2 

14,112 
zo.n8 
2o.no 
6.107 

12.781 
1.434 
5.7.48 
4.82 
7.86 
lX4 
5,672 

10,568 
10,180 
6,025 
( L O  

661 

6% 
€a% 

mu 
ox 
0% 
ox 
ox 
0% 
OU 

P U  
83% 
85% 
DU 
01% 
MU 
00% 
04% 
98% 

011 
7 m  
1.1% 
2.781 
,,a7 

1 6 9 0  
20.678 
2u.855 
8.Q5 

0, Im 
3M6 
5,112 
4.789 
7 . m  
4 . W  
5.w 
9,115 

10.18 
6 . s 1  

6 8  

mx 

I .on 

m 
nx 
I% 
nu 
OX 
OX 
m 
m 
m 
m 

83% 
83% 
85% 
01U 
DIU 
89% 
am 
MU 
98U 

m 
mu 

mu 
OU 
0% 
O U  
0% 
0% 
O U  

P% 
85% 
8SX 
mx 
01u 
80% 
om 
MU 
MU 

nx 
0% 

mx 
MU 
ox 
m 
m 
OU 
OU 
m 
0% 
8% 
8% 

91u 
MU 
mu 
91% 

mu 

mu 

98% 

0% 
9x4 
9lU 
mx 
0% 
0% 
0% 
0% 
0% 
0% 
63% 
&5% 
MU 

91% 
80% 
mu 
MU 
98% 

mu 

OK 
91% 
01% 
wu 
m 
m 
m 
0% 
OX 
0% 

wu 
85U 
wh 
mu 
91% 
Mn 
om 
94% 
98% 

0% 
01% 
91% 
93% 
m 
0% 
m 
m 
m 
oh 

6% 
6% 
65U 
93u 
91% 
8% 
om 
94% 
96% 

o % o x m m m  
mu mu OJU mu wx 
wx mu mu urn nu 
six m mu mu mx 
ox m m m 0% 
ox ox m ox ox 
ou m m m OK 
0% m ou ou ox 
ox m 0% ox ox 
0% oh 0% m ox 

P x  83% 81% P% PU 
83% 85% 8% 65% 85U 
85U wh 8% 85% 85u 
01% m% 91U 93% os% 
9lU 91% 01% 01% 91U 
M% M% 89U MU Mn 
mu om 00% pox Do% 
MU 94% 94% MU o(% 
MU 98% 08U MU 98% 

KU 
KU 
KU 
KU 
KU 
KU 
XU 
ml 
KU 
KU 
LGE 
LGE 
LGE 
LGE 
LGE 
L E  
LOE 
LOE 
KU 
LGE 

m 
8,416 

15.115 

7,744 
15611 

m.775 

20.120 
m.m 
8 . m  

5 .m 

12.077 
2.991 

5.175 
7.464 
4.699 
5.w 

10,437 
1o.es5 
5.523 

0 

m 
7,412 

15.140 
Y rn  
7.759 

17.745 
20.82 
2 0 ~ 7 1  
8 010 

I3.7M 
3 H 7  
3.m 
5.161 
7.572 
4,Qi 
5.40 
l0.40 
9.459 
6 . M  

0 
0 

Bn 
8 .8s  

16288 
%,Wl 

10.07l 
l9,WO 
21,112 
0.432 

14.87 
1.636 
3 . m  
5,476 
7 . m  
4,743 
5,401 

1 O . W  
11.m 
5.iY7 

0 
0 

8.705 

m 
0.5U 
35.850 
7,812 

17,086 
2121s 
2 t M 6  
0,416 

I4243 
1,ow 
5m 
4315 
7 . m  
4,467 

10,735 

8,- 
0 
0 

9.220 

3.822 

t o m  

)(P( 
0.197 

14.m 
15.Q4 
7.728 

19,527 

19.410 
9.101 

15220 
4 . 3 6  
5.m 
6 , W  
8.877 
4,756 
5.w 
1o.m 
11m7 

0 
0 

a.166 

5 . m ~  

1010 
8126 
1.162 
2d% 
7,657 

16.065 
16.W7 
2r.m 
8 . W  

11.% 
3069 
5.352 
4.636 
7211 
4322 
5.680 

10.510 
,ozso 
6.012 
!.os8 

?d6 

a11 

,.,a 
2.749 
7 . 8 8  

I3.216 
IS.W2 

7.40 
12,017 
1 1 8  
4533 
4396 
7,016 
4.525 
4.m 
0,868 

10.741 
5.496 
1.m 

6% 

7.922 

m.w 

mu 
8.W 
1.146 
2 . 4 0  
6.879 

18,810 
21,?S3 
21.518 
6.670 
11,m 
1.696 
3.447 
4.w 
7.11 
4.w 
5,712 

1 0 , s  
0.595 
6.U24 
1.641 

fdl 

ms 
s.mj 
1.m7 
2.707 

2 i . m ~  
2 1 ~ 1 6  
9 . m  

14207 
1.870 
5.616 
4 , 1 2  
7,119 
4.659 
5.%5 

IO,W7 
10m 
3,526 
1,W 

1 2  

1.W 
17.m 

811 
8pJ1 
1.10 
2 . m  
7 . m  

17.5s 
24P72 
1 O S X  
8.m 

11291 
1593 
6.610 
4w 
6.710 
4.m 
3.747 

10.61s 
10.4% 
6,010 
1 M  
(xu 

M 
9.2% 
i t 7 2  
2.917 
7 711 

l8lY 
1 s . m  
22.- 

3.891 

1O.W 
11.131 

5.m 
5t99 
7 , w  
4 . w  
5.456 
10.m 
11,081 
5.04 
1 ,m 
6w 

m 
9 , m  
1,180 
2.030 
7,737 

17,948 
22.206 
22.543 
10.111 
1 5,227 
4 . 0 7  

5211 
7 4 m  
1,422 

i 0 . m  
1o.m 
SLY9 
1,648 
a4 

5.1m 

5.771 

zvu 
0.8X 
1.169 
2 6 9  
7.741 

18.971 
22.7% 
2 2 . m  
IO.8l3 
16.116 

3d76 
5.279 
7 , m  
4.726 
5,013 

10,056 
11,DM 
5 . ~ 7  
1.892 

163 

4.577 

1010 
8.WJ 
1.191 
2.980 
7.7w 

2 2 . w  
2 2 . w  
10.665 
13.693 
4.170 
3 . a  
5.171 
7 . 8 3  
4.092 
3,837 

10.714 
10165 
6069 
1696 
636 

18.n7 

am2 
0.m 
1.W 
1,061 
7.750 

1O.sm 
21.337 
n.5s 

4.775 

7.137 

I1,WS 
16.7U 

3 . a  
4 . W  

4.484 
5.m 

10,696 
9.610 
1.m 
1,m 
666 

ml 
128 
1.064 
7,762 

san 

2 0 2 ~  
n.w 

w m  

21.l72 
10278 

4d21 
6.W 
5,391 
6M3 
1,771 
5,m 

10.m 
11.147 
3.550 
1.695 
w 

rn 
1 0 . a  
1213 
1118 
7770 

21.1% 

11.m 
13,100 
4.162 
6.105 
5.6m 
7.813 
4.515 
6,696 

10.731 
10.m 
6,W7 
1,901 

e46 

8.229 

n.m 

am 
10.m 
(218 
1.143 
7,764 

m.4W 
21b2 
21.713 
1 2 m  
1 7 . w  
4,- 
3.43 
3.691 
7 . m  
4,708 
5.%0 

10 I O 1  
11110 
5.m3 
1 . w  

e46 

1lZ1SD r n 8  . . . . . . . . . . . . . . .  
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SO2 SUMMARY BY Y€AR 
nn nil ne nu 

2 8  2 7  2 8  1& 
2 7  2 7  2 8  2 7  
2 6  28  2 7  2d 
6 $  6 1  6 1  6 ,  

Cawlz- Ontlon I 2  DFGD MS BR23x 

mM 
2 7  
2 6  
0 4  
I2 
1 2  
1 2  
4 6  
4 6  
1 8  
6 1  
6 1  
6 0  
6 1  
6 1  
6 1  
l l  
6 5  
0 0  

:r 
Il? 

I ,  
2 ,  
2 7  
0 4  
$ 2  
I 2  
1 2  
*I 
.6 
$ 8  
6 0  
6 1  
6 1  
6 1  
6 ,  
61 
6 1  
I 5  
00 

nto 
I? 
2 7  
2 1  
I 1  
I 2  
1 2  
I 2  
.I 
4 6  
1 1  
I I  
6 1  
6 1  
6 1  
6 1  
6 1  
6 1  
6 5  
6 5  

no 
$1 
2 8  
2 7  
8 ,  
1 2  
1 2  
1 2  
.6 
4 6  
( 8  
6 0  
6 0  
6 ,  
8 ,  
6 ,  
6 1  
6 1  
6 5  
6 5  

nu 
I 7  
2 8  
2 8  
6 ,  
13 
I2 
I 1  
4 6  
4 6  
1 1  
I O  
6 1  
6 0  
8 1  
6 ,  
4 1  
6 1  
8 6  
6 5  

101 
2 8  

2 7  
0 1  
1 2  
3 2  
l l  
4 6  

2 1  

n1 
2 7  
2 7  
2 7  
6 1  
12 
,l 
1 2  
4 8  
4 s  
td 
8 0  
6 1  
ll 
I ,  
8 1  
6 1  
6 1  
S I  
6 5  

m a  
2 1  
2 7  
2 1  
8 1  
I 2  
I 2  
I2 
.s 
.I 
l d  
6 1  
8 0  
6 0  
l l  
67  
6 l  
6 1  
6 5  
I 5  

1 2  12  1 2  I 2  
11 1 2  1 2  I 2  
12 1 2  1 2  1 2  
4 6  4 6  4 6  4 6  
4 6  4 6  4 6  1 6  

C.". Run 4 LGE 
Can. Run 5 LGE 
Cm. Run 6 LGE 
MH C r r l  I LGE 
M. or* 2 LEE 
MU C . l l 3  LGE 
M. C r n k  1 iGE 
l d b  county 1 LGE 
711Mb County 2 I(" 

m 
0% 
ox 
ox 
ox 
0% 

0% 
0% 
ox 

I S %  
85% 
83% 
91% 
89% 

01% 
m 

on 

8Zx 

wx 

ox 
ox 
0% 
0% 
0% 
0% 
0% 
ox 
0% 
OX 

83% 
85% 
85% 
03% 
91% 
00% 
00% 
u x  
0% 

m 
93% 
a% 
83% 
0% 
ox 
0% 
0% 
ox 
ox 
0% 
85% 

63% 
SlX 
1% 
MU 
96% 
0% 

85x 

m 
mu 
mx 
my 
ox 
ox 
OX 
0% 
ox 
m 
0% 
81% 
85% 
PI 
01% 
1% 
OM 
uyx 
ox 

m 
93% 
03% 
mli 
0. 
0% 
0% 
0% 
ox 
0% 
0% 
85% 
85% 
01% 
O l l i  
1% 
00% 
96% 
05% 

ox 
03% 
5% 
93% 
0% 
0% 
0% 
OX 
0% 
0% 
0% 
85% 

03% 
St% 
1% 
mx 
94% 

85x 

sax 

h 
93% 
03% 
03% 
0% 
m 
ox 
ox 
ox 
ox 

65% 
85% 
93% 
81% 
80% 
oox 
1% 

urn 

96% 

mia 
8 . ~ 7  
1.1.2 
2m 
7 , M Z  

l . . l IZ  
m.im 
mag 
8.107 

12.781 
3CY 
5a48 
,,Ed2 
1.085 
3.P% 
6,672 

10.5s 
?O>W 
6.025 
1.8M 

WBI 

m 
mu 
93% 
83% 
OX 
0% 
0% 
0% 
ox 
ox 
0% 
85% 
85% 
93% 
S l X  
00% 
00% 
96% 
1% 

m 
03% 
83% 
v3x 
m 
m 
m 
ox 
ox 
m 
urn 
85x 
8% 
P3X 
et% 
88% 
80% 
Yx 
sax 

m 
93% 
03% 
03% 
ox 
ox 
ox 
OX 
ox 
m 
0% 
85% 
85% 
0% 

1% 
00% 
84% 
fdx 

six 

m 
93% 
93% 
83% 
ox 
ox 
ox 
m 
ox 
0% 

83% 
85% 
85% 
S I X  
S1X 
8% 
oox 
96% 
85% 

0% 
93% 
mu 
m.* 
m 
ox 
OX 
0% 
0% 
0% 
0% 
65% 
8% 
91% 
94% 
85% 
8wI 
(Yx 
mx 

0% 
83% 
0% 
93% 
ox 
(1% 

0% 
0% 
OX 
0% 
0% 
85% 

93% 
11% 
1% 
00% 
01% 
05% 

8sx 

m 
83% 
93% 
93% 
DX 
ox 
0% 
0% 
ox 
0% 

85% 
8% 
01% 
91% 
09% 

04% 
98% 

835 

mu 

ox 
93% 
93% 
mu 
DI 

ox 
ox 
0% 
ox 

81% 
85% 
86% 
SI% 
B1X 
8% 
POI 
94% 
1% 

ox 

m 
I]% 

ID% 
0% 
ox 
0% 
0% 
0% 
ox 
0% 
88% 
85% 

*1% 
1% 
00% 
¶a% 
1% 

03% 

m r  

m 
93% 
93% 
1% 
ox 
ox 
0% 
0% 
0% 
m 

83% 
85% 
85% 
9911 
91% 
09% 
sox 
04% 
08% 

m 
03% 
93% 
03% 
ox 
ox 
m 
ox 
m 
ox 

83% 
86% 
85% 
9% 
six 
80% 
m 
M X  
98% 

xu 
XU 
XU 
I(" 

I" 
K" 
I(" 

K" 
KU 
I(" 

LGE 
LGE 
LGE 
LQE 
LEE 
LGE 
LGE 
LGE 
xu 
LGE 

l4M 
84,s 

15315 
30.775 

7.744 
1I.Mj 
20.1m 

8 05s 
12.977 
2,951 
5.713 

7.464 
4.690 
5.414 
10Al7 
10P56 

5.525 
0 
0 

m.?s 

$.irs 

I 
7.412 

15,149 

7 . 7 1  
171.1 
8.622 
md71 

n,m 

a.oio 
13.7m 

5 .81  
3247 

5367 
7,672 
4.521 
5.100 

l o l l  
s 4% 
8.053 

0 
0 

I l r  
1me 

f S , Z M  
36.m 
6,795 

18.07. 
19.19 
21.312 
9.432 

1*.551 
3,866 
5.sm 
5.176 
7,723 
4.143 
5.48, 

10,w 
11.13 

5.537 
0 
0 

)*I 
8 . 2 8  

14.156 
33.M3 

1.613 
17.W 
21.185 

0.417 
14.245 
1st 
5.001 

4.- 1,699 

4.46r 
5.822 

10,735 
10,417 
6.W9 

0 
0 

m r 8  

mea 
S X 4  
1,178 
3,038 
7.723 

18.660 
21.53s 
l8.7S1 
9.113 

15.224 
w e  
5.719 
5.372 
8.M6 
4.111 
5.03 

10,Wt 
11,075 

5.lW 
0 
0 

ne 
8,*8 
1.182 
2,838 
7,657 

18.M5 
18.rn1 
21,LUo 
8.567 

11,624 
lQS9 
5,362 
4 . m  
7.211 
4,322 
5,fdo 

10.2% 
6.012 
1.W8 

1 6  

1o.w 

am? 
7.m: 
1.130 
2.748 
7.656 

15.218 
19.842 
20.331 

7,480 
12,017 
1.1% 
4 , S S  
4,396 
7.016 
4.525 
4.808 
9.m 

5.406 
1.666 

611 

1o.ru 

no 
1 . a  
1.136 
2.78, 
?.MI 

46.230 
20.576 
20,855 
8.525 

1 1  113 
3.W 
1.312 
4.719 
7,182 
.,55s 
I .YI 
9.115 
10,858 
5.523 
1.811 

e5d 

nu 
a m  
1.1.8 
2.700 
6.87s 

1 6 . W  
112.93 
21.518 
Ed70 

I 3 . m  
3,698 
5.447 
4 . 5 4  
r.t* 

5.712 
10.5dS 
SYJS 
8,021 
I d 8 1  

W, 

4 no 

n *  
1.011 
1 os7 
2.707 
7,604 

17.352 
21.7M 
21.946 
9,324 

14.207 
3.wo 
).Si6 
4382 

I . 6 S  
5.305 
ro.007 
10m 
5.526 
1m4 

662 

nu 
11.011 
1,IM 
2,853 
7.665 

21972 
1 9 W  
8,856 

1,233 
IS93 
5dlO 
4 5 8 4  
1.719 
4.m 
5,741 

10.649 
10.43s 
6.WS 
1.00, 
ea 

t r . m  

nn 
9.2$8 
1.172 
2,911 
7.711 

18.lM 
11.113 
22,431 
10.302 
11,151 
3.M1 
5.893 
5,lW 
7,489 
..a6 
sn 

10,032 
1 1 . 1 1  
5.078 
1.666 

663 

n* 
0 . 0  
l.l89 
2,857 
7,743 

22.7% 
22,m 
10,833 

1.577 
1676 
5279 
7 . w  
4,728 
5,013 

10.056 
lv3M 
5,547 
1 .12  

665 

16an 

1 s . m  

nzl 
S d 8  
1.197 
3,052 
4.m 

19.667 
9 .1% 
9.315 
lllZ4 
16 301 
,767 

5,450 
7 .m 
4.71 
S 4 8 2  
9272 

11.10, 
1.653 
1.194 

w6 

1.934 

ma 
1o.m 
1115 
3.118 
1 . m  
am 

9.m 
l ids 

21,130 

15.IP 
4 w  
8.IW 
5.610 
7b15 
4.515 
5.8- 

10.711 
10.51, 
s.on 
1.30, 
m 
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B r a n  2 
B r a n  3 
ok* 1 
o k * 2  

Rm** 
I(" 

K" 
I(" 

I" 
I" 
KU 
KU 
I(" 

K" 
li" 
LGE 
LGE 
LGE 
LGE 
LGE 
LGE 
LGE 
LGE 
I(" 

6" 
I(" 
KU 
I" 
I" 
KU 
I(" 

KU 
6" 
KU 
LGE 
LQE 
LGL 
LGE 
LQE 
LQE 
LQE 
LQE 
I" 
LOE 

nu 
2 1  
2 7  
2 8  
6 i  
l 2  
1 2  
1.2 
4 6  
1 6  
1 8  
6 0  
6 0  
5 0  
6 1  
SI 
6 1  
6 1  
6 5  
0 0  

ox 
ox 
w. 

WX 
ox 
ox 
ox 
ox 
ox 
ox 

85% 
M I  

wx 

0% 
six 
63% 
sox 
01% 
ox 

M 
I"12 

(5.149 
Yzm 
7 , r s  

17.145 
8.m 
8.671 

1 3 . 7 ~ 1  
w r  
8.010 

I 0 1 3  
I.XI7 
1.572 
4,521 
S,,W 

30,m 
9,w 
6.053 

0 
a 

mxm6 

In7 
2 8  
2 8  
2 7  
I ,  
1 2  

1 2  
4 6  
4 6  
1 6  
0 0  
6 0  
I, 
6 1  
6 1  
6 1  
6 1  
6 5  
0 0  

i r 3  

PI 
ox 
ox 

93% 
ox 

ox 
OU 
ox 
ox 

8% 
I U  
mu 
91% 
Per 
WX 
MI 
ox 

1 0 7  
8 .07  

15.011 
J6.m 

mx 

mm 

6.rr1 
11.574 
6211 

86e6 
0,431 

14.54 

5,813 
5,343 
7.834 
a.7M 
5.463 

1o.m 
10.15 

0 
0 

3 . 8 ~ 1  

5.33r 

lfl.412 

nu 
:7 
2 7  
2 7  
6 1  

17 6 
6 1  
1 2  
4 6  
4 8  
16  
8 0  
6 1  
6 )  
6 1  
6 ,  
6 t  
6 1  
6 5  
0 0  

ox 
ox 
m 

13% 

wx 
ox 
ox 
ox 
ox 

83% 
85% 
11% 
03% 

6sx 
oox 
94% 
ox 

Lu 
92s 

t3,sm 
3.547 

5.545 
2LIo 

21.151 
6.53I 

14"s 
3m 
,.MI 
,.,I4 
7.415 
4 x 3  

10,648 
1 0 m  
om7 

0 
0 

wm 

aim 

1.5s  

5,734 

nit 
0 4  
6 4  
6 4  
6 1  
8 1  
6 4  
8 1  
,I 
4 6  
1 5  
I, 
6 1  
6 1  
6 1  
6 ,  
6 1  
6 1  
6.5 
6 5  

n. 
mu 
mu 
mx 
mm 
mx 
ox 
ox 
OX 
43% 
85% 
M. 
01% 
stx 
63% 
Wll 
84% 
0% 

€3.. 

mw 
111 
141 

1.131 
r.u6 
1-5 
2.182 
2422 
ad56 

3,192 
4 s 7  
3.m 
6432 
a 7 6  

IO.330 
9.633 
1006 
1 .m 
3M 

ii.mt 

5 n 6  

l 2 . I u  

41.672 

U B  r z w  
0 
0 

SO2 SUMMARY BY YEAR 
m v  mu nva rn 

6. 
6 4  
6 1  
l l  
6 1  
6 l  
6 ,  
4 6  
4 6  
I 6  
6 0  
6 l  
6 t  
6 ,  
6 ,  
61 
62 
6 6  
6 5  

*(. 

w!4 
93% 
wx 
wu 
88% 
ox 
ox 
m 

wx 
65% 
6% 
93% 
91% 
IRL 
WOX 
94% 
mm 

1U 
4M 
7.2 

6 . M  
1.m 
2,47d 
2.434 
9.218 

13.977 
3.829 
..6U 

mx 

t 187 

4.129 
6 , z u  
..lo7 
5,474 

<O.U8 
9,157 
6,010 
1.W 
mz 

06.067 

41,672 

ma r 2 . m  

n.im 

0 
0 

a*# 
6 4  
6 4  
6 .  
67 
6.1 
6 1  
6 1  
4 6  
4 6  
I 6  
6 ,  
6 0  
6 0  
6 )  
8 1  
6 1  
6 1  
8 5  
6 5  

0% 
08% 

93% 
mx 
W* 
W% 
ox 
ox 
ox 

03% 
85U 
85% 
a x  
91% 
WX 
WX 
Y X  

mu 

mx 
1U 
us 
610 
1m1 
2.016 
2443 
2,445 
9.672 

l.,.12 
3.- 
4.621 
3,m 
6,633 
4.465 
5.180 
am2 

10.748 
5.517 
!.MI 

0 3  

1316 

8h624 

a.170 

am 51,LUO 

0 
0 

41.5% 

n m  
6 4  
6 4  
6 4  
6 1  
l l  
6 1  
6 1  
4 6  
4 6  
16  
6 1  
8 1  
6 0  
6 1  
6 1  
6 1  
6 1  
6 5  
6 5  

mx 
mx 

wm 

mx 
93% 
fax 

W% 
ox 
ox 
m 

83% 
6% 
65% 
WX 
SI* 
IRL 
93% 
erx 
YIx 

mn 
4m 

T A M  

761 
1.727 

1,Md 
2 .4s  
2,481 

16.252 
4.6m 

..W1 
7.102 
4 . 6 I  

1o.m 
10982 

5.524 
Id94 

661 

ii,om 

5 . 8  

4.81 

I O 5 . I U  

" 0  

x_III.l t.. -. . __I__ ... 
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nn 
6 4  
6.4 
6. 
8 ,  
6.1 
6 1  
6 1  
4 6  
4 6  
1 8  
6 0  
6 0  
6 0  
6 1  
6 1  
6 1  
6 1  
6 5  
6 5  

mx 
mx 

mu 

98% 

93% 
s x  

6% 
ox 
ox 
ox 

wx 
85% 
MC 
n x  
S I X  
63% 
oox 
MI 
0% 

am 
-1 
em 

2,083 

2,133 
2,486 
2407 

rmr 

on3 
1r .m 

4928 
5.163 
5.435 
7.58s 

5.512 
I O N 8  
19.187 
6.01 
1dR) 
P 8  

4117 

100.*5 

2s.no 
am 5l.m 

0 
0 

66,935 

. .  



SO2 SUMMARY SY YEAR 
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m u  
2 7  

1 8  
6 1  
1 2  
2 2  
1 2  
1 6  
4 6  
I I  
6 ,  
6 1  
6 0  
6 1  
6 1  
6 t  
6 1  
6 5  
0 0  

z r  

ox 
0% 
0% 

81% 
0% 
m 
ox 
ox 
ox 
0% 

81% 
8% 
85% 
91% 
91% 
89% 

94% 
OX 

on 
6.4,. 

15,315 

7,744 
15.Y1 
20,110 
10.7% 
81158 

12977 
289, 
5.713 
5.175 
1.Y 
4.- 
5.434 
tW17 
10955 
5.525 

I 
0 

so% 

~ 1 , 7 1 5  

1IpI 
2 6  
2 8  
2 7  
6 1  
1 2  

17 3 
3 2  
4 6  
4 6  
1 8  
6 0  
6 0  
6 I  
l l  
6 1  
6 1  
6 1  
6.5 
0 0  

0% 
0% 
0% 

93% 
om 
68% 
m 
OX 
ox 
om 

0% 
8% 
655 
93% 
#1% 
s l b  
sM( 
91% 
ML 

mr 
8 . 1 7  

15.e21 
1 . 6 5 6  

6.718 
11.674 
6.211 

20.9% 
s.411 

1IW 
1,874 
5.813 
5.343 
r.6H 

to.mi 

4.720 
5 . 0 1  

10.15 
5.Y7 

0 
0 

no8 

2 7  
2 7  
6 1  
11 
6 1  

23 S 
4 6  
4 8  
18 
6 0  
6 0  
6 1  
6 1  
6 1  
8 1  
64  
6 5  
0 0  

i r  

ox 
0% 
ox 

ox 
W'x 
WX 
0% 
OX 
0% 

O X  
8% 
Is% 
93% 
94% 
89% 
mx 
91% 
ox 

znl 
8 . S l  

11.15  
36,425 
7 . Y 5  

t 0 . w  
2,441 
8.165 
9.521 
,..a5 
3.- 
$.a1 
4,746 
7.4% 
4.418 
5.753 

10.00 
10,111 
8 . 0 7  

0 
0 

93% 

UU 
6 4  
6 4  
6 4  
6 ,  
I 2  
6 1  
6 1  
. I  
4 6  
I 8  
6 1  
6 0  
6 0  
6 1  
6 1  
6 1  
6 1  
I S  
6 5  

W'L 
1 %  
98% 
91% 
OX 

WX 
wx 
ox 
0% 
ox 

OX 
8% 
W X  
91% 
91% 
s x  
Box 
o(m 
I X  

ioIb 6 % ;  

762 
1.Yl 
7,561 

1 5 . w  
2.I91 
2 , u a  
8.739 

11.w 
1.137 
4.1157 
4.417 

.,iw 
5,529 

10.421 
10.072 
6.010 
1.096 
I 5  

6.0s 

W l l  
6 4  
6 '  

9 1 8  
* A  
6 1  
I. 
6 1  
1 2  
6 l  
6 1  
4 6  
4 6  
1 8  
6 0  
81 
6 1  
6 1  
6 1  
6 1  
6 1  
6 5  
6 5  

mx 
98% 
1 %  
91X 
ox 

91% 
98% 
ox 
ox 
ox 

bl% 

85% 
91% 
91% 
8% 
PML 
91% 
W I  

W l l  
.%7 
M6 

I .aes 
16275 
2 W  

8,552 
14.316 
3,928 
4.w7 
4.105 
Ed73 
4.546 
5.272 
9.928 

10.856 
5.521 
LM7 
MI 

8% 

v m  

2,466 

mi7 
'1 
6 4  
6 4  
6 1  
1 2  
6 1  
6 1  
4 6  
4 6  
18  
6 0  
6 1  
I ,  
6 1  
6 1  
6 1  
8 1  
6 5  
6 1  

W 8  

W I  
93% 
m 

1 %  
08% 
ox 
0% 
0% 

03% 

85% 
91% 
SIX 
8% 
901 
91% 
1 X  

sox 

85% 

air 

, . e n  

v z u  

,I, 
777 

7 I87 

2.ZW 
2.4M 

,0,.59 
13.291 
1gcS 
5282 
1911 
7,166 
4,- 
5.161 
93s2 

toedo 
5.07' 
1.888 
661 

116.291 

29.170 

51,030 
0 
0 

85261 

HU 
*4 
6 1  
6 4  
8 1  
12 
6 l  
6 1  
1 6  
4 6  
I 8  
6 0  
6 0  
6 1  
6 l  
e ,  
6 ,  
8 ,  
6 5  
6 5  

WX 
1% 
88% 
93% 
OX 

WX 
ox 
0% 
ox 

81% 
%.* 
85% 
93% 
91% 
88% 
901 
91% 
98% 

mm 

a m  
4ea 
IRI 
4,7M 
7.55, 

18,Xa 
1 . 0 5  
2471 

11.011 
16.125 
4.572 
5.561 
5.m 
7277 
.,We 
4 3 5 4  
l0.m 
I1WI 
5 $38 
1,894 

665 

2021 
6. 
e. 
I. 
6 1  
1 2  
6 1  
8 ,  
. I  
4 6  
1 8  
6 0  
6 1  
6 1  
S I  
8 1  
6 1  
6 1  
6 5  
8 5  

W% 
I% 
88% 
SIX 
0% 

S I %  
88% 
ox 
ox 
m 

O X  
85% 
85% 
93% 
91% 
88% 

91% 
1 %  

Mlt 
0 8  

-1 
7 . m  

19.211 
2.07 

lcol I I . 7 7 .  

W7SS 

5 . 7 1  
4,736 
1.578 
4.444 
5.816 

10.67, 
9 , w  
8 . W  
1.89, 
s% 

m- 

7m 

4,mi 

1l5.724 

29.110 

w 5I.mO 
0 
0 

7 4 . w  

ma 
6, 
e. 
8 4  
I ,  
1 2  
6 1  
S I  
4 6  
d 6  
18 
6 1  
6 ,  
6 1  
6 1  
6.1 
6 1  
8 1  
6 1  
6 5  

988 
88% 
ea. 
91% 
ox 

88% 
WX 
ox 
ox 
13% 
85% 
85% 
91% 
91% 

901 
em 
98% 

om 

8% 

mn 
493 
805 

l.w 
7.- 

1SdW 
2.m 
2237 
10.m 
$6.7.7 
l d 7 3  
5.781 
5.411 
6.711 
4 . 7 1  
5 . 4 1  
I0.m 
11,118 
1.54, 
t d l 5  
e46 

mi* 
e* 
I. 
6 4  
8 1  
1 2  
6 1  
6 ,  
4 6  
.6 
1 8  
6 1  
I1 
l t  
6 1  
65 
8 1  
6 1  
6 1  
8 5  

n% 
sam 
98% 

81% 
OX 
98% 
98% 
ox 
0% 
m 

OX 
85% 
85% 
93% 
Six 
1% 
I% 
91X 
1 X  

M* 
ea 

IS47 
7 . 4 1  

1 6 . 0 1  
2,U, 
2.216 
8M6 

1 4 M 1  

5,139 
..741 
8.3,. 

5.63, 
10.166 
10.11, 
6.016 
1,881 
ss 

n o  

4 . o ~  

4,mt 

111.7M 
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Cas.18. ODllon 0111: WFGD HS GH34.DFGD MS BR23 
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SO0 SUMMARY BY YEAR 
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Cals20- Ootlon 14: FS PRB BR123 
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To: File 

From: Caryl Pfeiffer, Director Corporate Fuels & By-products 

Date: September 2004 

Re: PRB Fuel Issues at Ghent and E.W. Brown 

When burning any coal type, one needs to take into consideration the characteristics 
o supply constraints 
o fuel delivery logistics 
o fuel unloading and handling on the generating station site 
o coal mills and generating unit boiler design 
o air pollution control equipment associated with the boiler 
o combustion by-product handling and re-use 

of 

Currently Ghent 2, 3 & 4 and Brown 1, 2 & 3 rely on a supply of compliance and low 
sulfur coals produced in Kentucky, West Virginia, Pennsylvania and Southern Indiana 
(supplemented with up to a 1M tonslyear of PRB coal into the Ghent Station). Relying on 
a regional coal supply reduces the physical distance fuel must be moved and decreases the 
potential for supply interruptions due to constraints and upsets in the fuel transportation 
system. Switching these stations to 100% PRB coal would make the Companies more 
dependant on coal produced only in the Western U.S. and would thus result in large 
quantities of coal having to be moved thousands of miles (instead of hundreds of miles) 
into Kentucky. Western railroads are already experiencing capacity constraints in their 
ability to move coal out of the Powder River Basin to the East. For delivery of PRB coal 
into Kentucky, we would have to rely on the Burlington Northern Sante Fe (BNSF) or the 
Union Pacific (UP) and a transloading facility on the Ohio River for Ghent and a 
combination of the BNSF or UP with the Norfolk Southern (NS) into Brown. In order to 
compensate for the transportation risks associated with PRB coal, inventory levels would 
have to be increased at each generating station site. 

Coal receiving systems at both generating station sites were sized and constructed for the 
movement of Eastern bituminous coals. A switch to 100% PRB would tax the operating 
limitations of each coal unloading and handling system. Approximately 35% more tons of 
fuel would need to be unloaded just to compensate for the lower heating value of the PRB 
coal. In order to keep a comparable number of BTUs on the ground at each generating 
station, we would have to stockpile an additional 35% more PRB coal. In order to 
compensate for the transportation risks associated with relying on coal from the Western 
U.S., an additional 25% more PRB coal would have to be stockpiled to provide adequate 
inventory levels and ensure reliability of supply. Thus, the physical coal lay-down area 
(coal storage footprint) at each generating station site would need to be increased, resulting 
in a change in coal yard logistics and re-design of the stackerheclaim areas and belt 
systems to move coal on-site. From our experiences with handling PRB coal at the Ghent 
Station site, we know that PFU3 coal is very difficult to handle when wet (PRB coal has a 
higher inherent moisture content and tends to be smaller in particle size and thus is stickier 
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than Eastern bituminous coals), thus coal transfer points and chutes would have to be re- 
designed to cope with the handling issues associated with PRB. 

It is important to note, that any changes to the coal unloading and conveying systems could 
only be made after receiving the proper authorizations and permits from the Kentucky 
Department for Environmental Protection. Due to the physical characteristics of the PRB 
coal (high dusting potential), installation of extensive fugitive dust and fire suppression 
systems would be mandatory. 

In order to accommodate a 100% PRB coal burn, the coal pulverizers and mills as well as 
the boilers at Ghent 2, 3 & 4 and Brown 1, 2 & 3 would have to be redesigned. Due to the 
low heating content of PRB fuel, additional quantities of coal would have to be processed 
through the pulverizers and mills in order to deliver enough BTUs to the boiler; thus these 
facilities need to be upgraded and their capacities increased. Spare pulverizer capacity has 
been consumed by the blending of PRE3 and compliance coal at Ghent 3 & 4 and we have 
determined that we would need to make a 30% improvement in the pulverizers in order to 
achieve full load. Boiler surface areas would also need to be added so that the heat released 
during combustion of PRB coal would be more effectively captured and converted to steam 
to drive the turbines. Any boiler modifications would have to be evaluated so as to ensure 
that no New Source Review would be triggered (i.e., there could not be a significant net 
increase in any regulated air pollutant). Boiler modifications would also have to be 
approved by the Kentucky Department of Housing, Building, and Construction. A full 
conversion of the each generating station to PRB could result in an increase in insurance 
rates. 

A conversion to 100% PRB coal bum would significantly challenge the capabilities of 
existing air pollution control equipment associated with each boiler. Just as boilers are 
designed for a typical fuel, so is air pollution control equipment. In each case (Ghent 2, 3 
& 4 and Brown 1, 2 & 3), Eastern bituminous coal was the design fuel for the electrostatic 
precipitators. KU has experimented with varying blends of PRBEastem bituminous coal 
on Ghent 3 & 4 since 2001 and has learned that commitment to PRB coal would require 
increased ESP maintenance. Even with just a blend of PRB coal, regular outages of the 
ESP for cleaning are required to maintain proper ESP performance (particulate removal). 
The present blend rate requires this on a six month cycle. It is anticipated that the cleaning 
frequency would have to occur at least once per quarter for operation at 100% PRB coal or 
that bag houses would have to be installed to ensure compliance with air permit emission 
limitations (particulates and opacity). 

A 100% PRB bum at either of the generating stations would alter combustion by-product 
handling and re-use. Even though fly and bottom ash characteristics of PRB coal are 
different from that of bituminous coals, the overall ash loading would be lower on the PRB 
coal. Depending on the quantity and quality of the of coal ash produced from the burning 
of PRB coal and the ability to either re-use that ash or not, the consumption of ash pond 
space at each generating site may increase over time. Changes to the ash handling system 
would most likely have to be made in order to convey the PRB coal ash from each 
generating unit to the ash ponds on site. 
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Lastly, the switching to PRB coal at Ghent 2, 3 & 4 and Brown 1, 2 & 3 provides no fuel 
flexibility and no opportunity to consume coal mined in Kentucky. When you rely on the 
sulfur content of a coal as the sole compliance mechanism for attaining SO2 emission 
reduction requirements, you severely limit the coals that can be burned and thus are 
subject to risks associated with fuel availability and pricing. We have seen this in the 
Eastern compliance coal market over the last several years where shortages of this coal 
have resulted in greater price volatility. For PRB, transportation fees into our area of the 
country make up the majority of the delivered coal cost. Thus, there is an added risk 
associated with the pricing of the transportation component of PRB. 

On the other hand, if you rely on wet flue gas desulfurization as the compliance 
mechanism for attaining SO2 emission reduction requirements, you maximize the coals 
that can be consumed because the sulfur content of the coal no longer becomes the driver 
in the fuel specification. The use of air pollution control equipment in general, greatly 
expands the universe of coals that can be utilized, since almost all of the SOz, NOx, and 
mercury emissions will be captured regardless of coal type. In turn, this increases the 
access to the most competitively priced coals. Generating units retrofit with FGDs at 
Ghent 2, 3 & 4 and Brown 1 ,  2 & 3 would be able to accommodate any Eastern 
bituminous fuel and could even handle a blend of Eastern bituminous with PRB. Thus, 
for these plants, the competition among fuel suppliers increases because there are a 
greater number of suppliers representing a greater extent of coals that can make valid 
offers of coal. For the plant, this results in more surety of supply and better pricing of 
that supply. 

Page 88 of 91 



Appendix 10 

Page 89 of 91 



2004 SO? Compliance Strategy 
:Ippcndk 10- G1icnt;’Rroir-n Fucl Gap Breakcl.cn Dctcrmination 

Breakeven Fuel Gap Between Eastern Compliance and High Sulfur Fuel at Ghent 
The breakeven fuel cost required to allow continued burning of Eastern compliance fuel at Ghent 
versus switching to a high sulfur fuel (and scrubbing) was determined via a linear statistical 
relationship and extrapolation. In order to extrapolate two cases are required. 

The first uses the base forecast assumptions for Eastern Compliance and high sulfur fuel to 
determine the difference in total PVRR between whether or not the Gh234 WFGD is constructed. 

Base Eastern ComDliance and 
PVRR ($000) 

No Gh234 WFGD - - $14,910,754 
Install Gh234 WFGD = $14,789.180 

Delta = -$121,574 

-63 cents/mmBtu I - - I Average Annual Gap between Compliance and high sulfur 

The second case reduces the average annual gap between the forecasted prices for Eastern 
Compliance and high sulfur fuel by an arbitrary fixed amount. At Ghent 234 the average annual 
gap was reduced by 15 cents/mmBtu and both cases were rerun. Re-running of both cases are 
necessary as the reduction in the price of the current fuel (Eastern Compliance) will impact the 
production cost of both cases. 

Reduce Avg Annual Gap between Compliance and High Sulfur = 15 cents/mmBtu 

Eastern ComDliance (less 15c/mmbtu) and Base HiPh Sulfur Fuel Forecasts 
PVRR ($000) 

No Gh234 WFGD - - $14,745,791 
Install Gh234 WFGD = $14,737,066 

Delta = -$8,725 

Average Annual Gap between Compliance and high sulfur - - -48 cents/mmBtu 

Graphing on the (X, Y) plane the relationships between the Avg. Annual Gap and the Delta 
PVRR produces the following two points: 

(X, Y)= (Avg Annual Gap, Delta PVRR $000) 
Point 1= (-63, -$121,574) 
Point 2= (-48. -$8.725) 

The equation of the line between these two points is: 
Y = 7523.3 X + 349746 or written another way 

Delta PVRR = 7523.3 (Avg Annual Gap) + 349746 

Setting Delta PVRR to 0 and solving for the Avg. Annual Gap produces: 
0 = 7523.3 (Avg Annual Gap) + 349746 
Avg Annual Fuel Gap = -46 cents/mmBtu 

Conclusions: 
0 Therefore, the average annual gap between the forecasted prices of Eastern 

Compliance and high sulfur coals must decrease by 17 cents/mmBtu (63 
cents/mmBtu minus 46 cents/mmBtu) before the scrubbing alternative reaches a 
breakeven point with continued burning of Compliance coal at Ghent. 
An increase in the SOz market by a factor of 1.15 would necessitate a 19 
cents/mmBtu reduction in the fuel gap to become breakeven. 

0 
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Breakeven Fuel Gap between Medium Sulfur Fuel and HirJh Sulfur Fuel at Brown 
The breakeven fuel cost required to allow continued burning of medium sulfur fuel at Brown 
versus switching to a high sulfur fuel (and scrubbing) was determined via a linear statistical 
relationship and extrapolation. In order to extrapolate two cases are required. 

The first uses the base forecast assumptions for medium sulfur and high sulfur fuel to determine 
the difference in total PVRR between whether or not the Gh234 WFGD is constructed. 

Base Medium Sulfur and Base High Sulfur Fuel Forecasts 
PVRR ($000) 
$14,910,754 No Br 123 WFGD - 

Install Br123 WFGD = $14,898,690 
- 

Delta = -$12,064 

-31 cents/mmBtu - Average Annual Gap between Compliance and high sulfur - 

The second case reduces the average annual gap between the forecasted prices for medium sulfur 
fuel and high sulfur fuel by an arbitrary fixed amount. At Brown123 the average annual gap was 
reduced by 10 cents/rnmBtu and both cases were rerun. Re-running of both cases are necessary as 
the reduction in the price of the current fuel (medium sulfur) will impact the production cost of 
both cases. 

Reduce Avg Annual Gap between Compliance and High Sulfur = 10 cents/mmBtu 

Medium Sulfur Fuel (less lOc/mmbtu) and Base High Sulfur Fuel Forecasts 
PVRR tsooo) 
$14,860,398 No Gh234 WFGD - 

Install Gh234 WFGD = $14,881.808 
Delta = $2 1,4 10 

- 

Average Annual Gap between Compliance and high sulfur - - -2 1 cents/mmBtu 

Graphing on the (X, Y )  plane the relationships between the Avg. Annual Gap and the Delta 
PVRR produces the following two points: 

(X, Y)= (Avg Annual Gap, Delta PVRR $000) 
Point 1= (-31,-$12,064) 

Point 2= (-2 1. $2 1.4 10) 
The equation of the line between these two points is: 

Y = 3347.3 X + 90060 or written another way 
Delta PVRR = 3347.3 (Avg Annual Gap) + 90060 

Setting Delta PVRR to 0 and solving for the Avg. Annual Gap produces: 
0 = 3347.3 (Avg Annual Gap) + 90060 
Avg Annual Fuel Gap = -27 cents/mmBtu 

Conclusions: 
Therefore, the average annual gap between the forecasted prices of medium sulfur 
and high sulfur coals must decrease by 4 cents/mmBtu (31 cents/mmBtu minus 27 
cents/mmBtu) before the scrubbing alternative reaches a breakeven point with 
continued burning of medium sulfur fuel at Brown. 
An increase in the SOz market by a factor of 1.15 would necessitate a 16 
cents/mmBtu reduction in the fuel gap to become breakeven. 
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