
d6

d6 d6

d6

d6

d6
d6

d6
d6

d6

d6
d6

d6

d6

d6d6

d6

d6

d6

d6

d6d6

d6

d6

d6

d6

d6

d6

d6

d6

d6

d6
d6

d6

d6

d6

d6

d6

d6

d6d6

d6d6

d6

#

#

#

##

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

#*

15.3

17.8

47.8

45.6

26.6

10.7

12.0

33.3

14.4

32.5

27.9

48.5

12.6

36.2

21.6

37.2

34.1

39.5

50.2

25.2

18.1

18.9

63.4

24.9

24.9

12.3

15.5

16.9

14.9

29.4

27.9

26.6

17.5

21.6

34.1

30.9

13.2

14.3

42.9
44.0

40.3

27.3

30.7

41.8

39.4

28.2

35.8

16.1

22.7

41.9
30.1

28.0

16.4

24.1

61.0

15.4

26.3

26.3

22.5

32.1

21.5

31.0

25.8

44.7

25.3

24.6

22.2

36.5
40.1

50.0

10.7

29.3

22.3

44.5

41.1

17.6

35.3

65.1

48.7

51.6

47.6

31.5

14.9

12.4

13.3

40.4

24.4

37.8

24.0

22.2

15.6

22.7

29.9

26.6

39.0

11.9

30.0

29.0

40.339.1

28.5

42.4

29.4

10.8

12.0
24.8

19.2

22.7

21.4

46.4

24.4
26.4

8.9

16.8

41.2

26.2

14.5

25.2

14.1

14.2

15.2

25.6

26.7

44.3

17.2

32.1

11.6

10.4

13.5

44.6

34.1

9.3

16.8

26.3

25.7

27.4

44.5

28.5

35.0

26.6

15.1

28.7

26.8

11.4

36.2

48.8

13.2

29.4

30.8

12.0

28.0

16.7

12.6

38.2

24.6

14.5

39.2

31.2

18.3

24.9

21.4

23.6

42.6

43.4

37.7

42.1

47.1

61.5

13.5

26.3

23.6

16.5

10.6

5.8

26.4

18.8

16.1

21.7

11.6

19.5

12.8

38.4

39.0

26.5

53.5

13.0

11.5

32.5

28.4

44.8

16.4

49.4

16.1

40.9

42.7

26.7

18.5

19.5

17.4

40.9

17.3

32.5

18.3

31.4

16.0

23.4

42.9

37.0

16.7

20.5

26.8

14.4

27.7

37.9

10.5

47.0

30.3

9.7

14.1

13.7

13.1

29.5

45.1

31.4

43.6

21.1

23.9

24.8

26.9

16.0

16.6

9.7

23.7

25.1

49.8

28.9
22.0

22.6

13.9

21.8

34.6

28.8

26.1

33.6

15.6

12.9

13.2

46.5

24.9

21.6

16.7

11.5

35.1

31.5

14.9

45.6

21.6

27.6

25.3

21.6

19.0

30.7

50.6

30.3

21.1

21.8

16.0

25.3

25.4

41.0

21.7

26.4

55.0

24.9

25.9

12.5

39.1

44.4

18.0

15.6

14.2

19.8

37.7

25.2

29.9

34.4

27.4

31.6

14.8

18.4

24.0

35.8

36.5

15.1

26.5

20.0

33.0

23.6

35.7

14.6

14.5

24.9

17.8

14.9

15.2

17.8

12.3

12.7
40.2

26.8

29.5

23.3

46.0

18.3 8.4

8.7

10.5

26.9

26.5

20.5

24.3

27.6

27.6

16.2

37.7

35.0

15.4

31.2

36.1

24.7

15.6

31.4

20.8

38.4

24.1

23.8

14.7

13.8

26.0

32.1

17.7

21.6

19.3

17.4

31.9

13.8

24.8

5.7

43.7

41.3

31.4

16.4

21.7

14.6

33.7

15.6

32.5

23.8

13.6

17.3

41.2

26.4

23.0

10.6

13.6

49.2

32.4

26.1

39.6

26.6

33.1

25.3

14.5

38.6

18.9

13.9

38.5

27.4

23.8

15.0

46.5

36.3

47.9

41.2

26.3

11.9

12.6

24.1

17.9

17.8

27.7

23.7

33.1

20.2

17.6

48.0

31.4

26.0

44.7

11.6

40.4

12.7

32.2

26.7

18.9

6.4

13.7

27.7

26.6

29.9

23.1

21.7

29.6

42.9

25.4

19.1

68.7

17.7

27.0

12.8

46.9

17.2

32.3

10.2

7.5

10.5

26.4

12.7

39.7

30.9

21.8

25.9

31.9

24.8

17.4

26.2

22.7

20.7

26.1

19.3

14.1

37.6

29.8

15.1

18.9

15.2

21.6

23.3

20.8

12.7

25.0

26.8

30.7

64.1

22.6

44.3
43.2

23.2

30.4

10.4

13.2

5.7

18.6

18.7

34.2

26.0

24.0

12.9

27.9

65.9

29.5

32.7

32.5

22.9

24.6

18.7

24.8

42.1

43.7 30.6

22.2

26.5

45.6

27.5

20.5

34.4

44.9

14.6
50.0

31.5

25.2

42.5

37.3

12.0

22.4

24.3

25.5

20.3

34.3

19.5

24.3

26.0

14.5

23.4

17.2

16.5

24.4

21.9

30.9

22.5

35.6

21.9

22.5

13.0

40.3

20.9

38.5

15.2
19.3

16.7
18.0

41.3

47.0

26.2

18.9

31.1

29.3
17.9

22.2

15.0

13.8

13.5

8.8

9.2

25.9

25.2

24.5
39.0

14.9

21.8

11.0

20.3

18.1

21.1

31.8

21.0

16.9

14.7

24.4

34.0

59.0

6.0

21.5

34.0

15.6

12.0

18.6

11.0

16.6

24.0

15.5

26.4

24.4

12.1

16.5

26.7

29.7

12.9

35.8

23.1

17.3

20.6

15.3

45.8

53.4

50.8

24.2

14.2

35.2

12.0

25.6

23.1

23.9

22.1

36.8

23.7

29.6

48.0

24.0

10.9

46.8

26.6

30.9

31.4

14.1

37.4

30.7

28.5

39.0

28.8

16.7

32.3

21.9

14.7

25.0

23.3

19.2

15.6

9.1

16.9

11.2

17.0

38.4

12.2

14.8

27.6

31.9

25.6

11.7

11.4

8.0

14.9

11.0

48.8

32.2

11.0

33.9

25.4

25.7

47.6

11.7

22.9

13.5

32.7

28.2

36.9
34.3

23.9

27.8

25.5

30.8

20.2

19.1

26.3

28.0

39.5

35.9

14.9

13.9

31.6

12.1

35.4

30.5

20.0

35.9

24.5

23.7

24.4

22.1

10.5

14.3

39.6

11.8

43.7

31.5

14.1

26.1

25.9

8.3

24.6

6.6

6.2

35.8

33.9

18.2

40.0

22.4

34.1

45.1

22.1

20.9

21.5

23.4

26.8

17.0

35.1

20.3

34.2

68.4

20.5

21.8

18.0

13.3

13.1

29.2

53.5

50.6

12.0

25.6

52.1

30.4 16.6

41.0

19.9

31.1

46.8

22.5

14.0

34.8

33.8

39.7

23.3

16.2

25.6

30.4

9.7

47.0

34.5

15.0

24.1

13.1

17.8

45.9

29.0

34.3

15.7

38.9

14.0

36.2

40.1

25.9

22.9

49.1

20.4

44.1

24.3

12.9

14.5

32.0

28.6

30.3

13.8

33.1

43.9

13.9

42.5

13.7

25.3

46.9

28.8

17.8

49.4

25.3
15.7

32.6

12.9
48.6

24.4

10.2

22.4

9.8

29.0

23.8

60.4

9.7

27.2

25.6

42.8

38.8

40.8

18.5

13.0

16.7

28.5

34.3

25.0

34.0
41.2

18.3

42.2

17.2

19.3

57.8

14.2

13.5

22.6

26.5

12.6

25.3

15.2

17.6

15.8

32.3

27.7

14.6

34.9

36.9

62.7

19.8

31.4

12.8

10.8

15.0

9.7

13.8
13.2

30.4

32.7

26.6

24.2

27.3

30.1

14.4

48.1

16.0

25.0

9.0

9.5

28.1

11.7

12.5

25.5

13.3

25.6

28.1

18.9

17.9

18.8

11.7

42.8

13.3

19.3

20.6

10.7

22.8

23.5

15.6

31.8

24.5

12.6

30.4

12.5

26.6

30.7

44.5

15.5

6.5

38.8

14.1

12.4

12.5

52.8

12.1

46.4

30.0

18.5

40.9

24.2

41.1

14.6

17.2

21.9

14.2

24.8

13.4

41.6

25.2

24.5

23.7

25.6

21.1

17.3

41.0

20.1

18.2

24.9

10.7

37.6

25.8

36.8

54.3

20.1

38.0

11.9

33.8

15.2

28.3

23.3

45.3

32.1

22.3

48.0

31.6

12.2

17.4

34.4

4.5

34.5

30.4

17.7

20.8

31.6

10.0

47.2

24.9

57.4

21.0

7.5

36.5

52.2

29.6

21.6

26.4

13.7

25.1

14.2

38.6

13.6

25.0

30.3

22.4

20.5

28.1

32.7

49.8

41.3

16.7

12.5

10.0

24.1

57.5

12.7

19.1

15.9

26.3

15.2

15.7

21.0

28.0

16.1

14.4

14.4

14.2

21.1

15.0

25.7

28.3

11.4

23.3

10.4

31.9

33.4

20.1

24.6

25.4

14.7

18.0

21.4

25.3

13.0

29.2

50.8

45.0

11.1

15.5

46.7

9.5

31.6

25.2

41.7

14.0

33.7

41.6

39.5

14.4

31.9

15.3

21.7

20.9

37.6

19.6

15.4

24.2

26.9

42.3

14.3

35.7

10.8

13.8

31.7

34.4

21.3

24.7

23.9

17.0

21.0

15.6

33.8

26.4

44.2

18.1

62.2

37.0

17.0

5.5

32.6

23.8

11.7

25.4

4.3

24.0

29.7

22.0

26.6

23.4

28.0

38.1

15.5

37.0

13.3

12.1

7.8

14.9

11.9

32.0

38.8

23.5

10.2

15.2

14.9

41.7

28.0

10.4

25.5

24.0

44.8

19.4

38.7

21.7

14.7

14.6

6.0

24.0

39.2

42.3

10.5

20.3

12.5

16.5

26.6

26.7

44.9

28.3

12.1

12.8

16.7

56.0

46.1

17.1

41.8

35.7

35.9

23.2

25.1

20.9

15.8

11.2

10.6

30.6

26.1

7.9

24.6

50.7

9.5

16.8

24.4

9.8

14.5

31.3

12.9

27.5

3.9

15.5

12.8

30.8

41.0

23.9

47.4

52.3

22.8

24.5

14.5

19.2

26.4

14.7

37.0

11.4

15.3

37.0

25.2

10.8

25.4

14.2

13.2

22.3

6.4

18.7

52.0

26.8

25.1

26.0

15.6

26.6

27.8

17.4

20.8

12.0

17.3

43.4

14.0

15.4

28.8

31.3

21.1

21.8

19.1

6.3

39.8

34.4

25.2

46.3

15.9

30.8

20.4

39.0

16.7

13.4

28.6

29.2

42.9

30.6

33.8

16.5

20.3

18.6

13.5

15.0

30.2

35.1

12.2

48.0

12.6

31.5

32.2

21.6

13.0
24.5

12.6

12.1

29.4

17.5

28.8

44.5

17.0

14.6

33.6

24.9

14.9

21.8

12.3

21.1

50.7

25.4

11.9

24.8

22.0

60.9

15.1

23.5

25.1

24.2

43.8
20.9

26.4

13.9

13.4

26.8

21.1

16.3

35.3

45.0

12.8

9.3

21.9

25.3

2.4

14.8

14.2

36.5

14.7

28.0

44.4

20.7

39.0

52.1

41.0

41.3

26.2

24.3

15.4

36.8

60.9

35.1

35.7

9.1

34.2

17.631.9

37.0

25.3

46.9

6.6 5.7

38.9

43.4

14.3

25.8

18.9

11.3

23.5

8.6

30.0

44.9

26.6

33.6

19.7

26.8

22.4

23.8

29.6

23.9

14.9

30.8

41.4

12.4

36.8

24.1

25.0

16.1

14.6
43.5

14.4

26.9

42.0

46.9

12.0

11.1

11.7

32.0

10.1

25.9

30.7

34.8

16.4
35.6

56.0

24.4

15.7

17.6

13.5

27.3

35.3

24.9

30.4

14.7

33.3

39.9

20.7

27.5

26.1

15.9

17.9

37.8

37.3

13.1

34.8

39.8

37.0

22.4
24.2

30.1

24.0

15.6

26.3

19.0

31.8

3.7

40.9

26.6

25.3

27.7

21.8

43.8

22.7

49.4

47.1

32.0

35.6

24.9

22.8

14.9

25.3

39.5

24.1

21.1

28.2

23.1

12.1

39.4

40.0

29.7

40.6

30.0

38.3

22.4

24.8

28.2

16.8

13.9

29.6

31.8

54.3

6.7

41.6

31.4

14.9

13.3

22.1

27.4

35.0

13.7

23.2

16.7

15.5

15.1

42.3

18.5

34.4

47.4

16.6

27.4

31.1

26.9

24.0

14.1

28.9

15.5

23.5

16.1

21.3

34.5

36.0

38.4

26.8

7.2

14.2

23.3

19.4

24.1

25.7

66.2

18.4

19.3

20.6

16.3

21.9

37.2

14.6

31.6

19.8

42.0

12.8

11.1

24.3

33.9

13.7

23.9

14.8

31.5

11.6

33.1

19.1

15.7

27.8

37.1

13.2

15.7

22.2

26.1

14.3

17.4

11.7

18.9

19.7

41.0
33.7

13.1

14.3

14.4

25.7

23.9

31.7

24.5

16.6

12.7

15.1

25.4

13.8

14.7

23.9

15.1

25.2

24.5

26.9

24.4

14.8

24.4

13.6

32.3

40.8

12.2

47.7

47.3

32.4

21.7

14.9

24.5

28.1

25.1

13.9

36.9

54.1

31.9

12.4

33.4

20.2

40.1

24.7

13.8

18.8

25.5

17.0

62.2

24.5

24.5

31.1

19.1

13.3

43.6

27.9

18.9

13.1

49.6

30.0

25.2

34.5

48.4

20.9

24.7

30.1

23.5

35.9

19.4

35.3

47.6

46.8

14.0

18.5

22.7

37.1

48.3

7.9

17.6

40.5

27.7

9.8

29.5

5.6

28.0

21.5

11.2

40.9

10.1

5.8

21.5

29.6

25.5

21.4

27.1

27.0

23.3

25.7

13.6

24.8

36.6

12.5

17.2

25.529.1

29.3

24.9

11.1

11.5

13.3

33.3

34.6

34.6

42.0

26.3

37.0

32.5

21.7

19.6

11.9

11.1

36.3

22.6

7.2

11.3

26.5

29.6

17.6

20.1

9.2

25.6

30.2

13.1

7.4

8.4

17.0

11.4

23.5

38.6

27.8

40.5

21.1

25.8

39.2

9.7

47.8

14.1

31.8

26.6

40.8

39.2

29.9

16.5

12.4

17.3

14.8

12.9

19.7

16.3

24.9

12.0

55.0

18.4

14.8

38.2

18.9

15.0

15.9

33.4

24.7

42.7

17.8

12.1

23.3

31.0

15.4

22.6

7.1

16.2

39.6

45.4

38.5

13.3

11.4

38.9

32.9

26.3

24.4

43.6

47.5

10.4

28.4

15.7

27.2

12.0

39.7

14.4

37.0

33.3

10.4

37.9

8.6

41.2

27.7

36.2

21.0

27.5

17.9

30.9

36.3

26.4

12.9

58.8

13.1

30.0

19.2

42.2

40.8

23.6

57.0

22.3

23.6

28.2

28.2

28.2

25.7

15.3

40.2

35.6

10.6

35.3

12.3

50.7

52.1

38.0

15.1

7.9

13.3

24.6

12.9

45.1

24.7

26.3

38.7

22.8

24.2

31.2

39.0

11.9

26.3

16.6

17.8

25.8

22.8

8.7

25.1

14.1

33.5

26.2

6.5

25.6

27.7

14.9

46.9

42.3

21.3

41.0

41.5

22.6

14.2

24.9

22.1

14.8

27.7

24.0

12.6

15.9

34.0

17.0

24.4

31.0

22.0

30.9

21.1

26.2

24.1

64.5

23.6

52.2

44.6

43.8

21.6

32.2

11.1

42.0 14.6

38.5

26.6

23.8

47.5

51.5

21.3

21.4

27.3

32.8

18.0

16.3

14.1

20.8

52.2

12.1

35.2

6.6

49.2

30.1

25.2

42.6

15.3

40.3
51.0

20.3

27.1

12.9

12.0

29.4

25.7

15.1

22.0

12.4

63.4

19.3

25.8

40.1
58.3

45.5

12.1

33.6

41.0

15.7

21.1

15.0

15.2

25.6

31.4

37.7

10.5

21.6

9.9

57.5

16.4

10.7

24.6

31.9

30.1

21.9

16.4

15.4

24.5

18.3

35.7

17.3

33.3

37.9

30.7

66.4

31.6

47.5

17.7

23.6

37.2

17.3

32.2

18.4

15.7

43.0

7.2

26.4

31.2

36.0

44.5

8.4

47.8

19.7

36.6
37.5

39.6

18.4

14.0

16.3

30.8

46.3

23.7

13.8

11.3

14.2

43.5

15.2

17.6

9.8

39.8

36.8

25.7

18.0

9.5

24.7

11.9

11.9

24.3

17.9

29.7

25.3

14.2

18.1

33.7

17.3

35.9

26.0

19.3

25.4

50.3

25.8

48.7

7.5

13.9

10.4

26.1

9.0

14.6

28.4

13.0

27.3

19.6

19.6

32.5

33.4

26.8

22.8

16.2

58.9

24.4

17.4

11.6

14.1

56.8

36.2

24.8

47.6

24.6

19.2

25.8

13.0

16.0

42.3

46.4

47.0

23.1

15.1

48.6

28.9

11.3

27.4

7.0

35.0

13.4

14.1

21.1

26.3

38.2

12.6

32.7

26.7

14.1

14.4

19.6

28.9

18.8

32.1

26.8

12.6

26.3

29.2

14.6

19.2

24.336.5

12.0

42.3

11.5

35.3

34.3

24.9

9.9

17.8

9.8

36.9

40.8

26.6

26.1

13.6

34.7

19.2

13.8

42.0

10.1

15.6

30.0

27.1

22.2

15.5
11.5

25.2

21.1

25.1

25.0

22.1

24.5

24.3

38.5

37.8

12.2

9.3

23.1

22.0

43.6

21.7

11.1

25.0

20.3

23.3

43.9

46.2

18.4

25.4

16.0

25.8

43.4

59.1

35.7

22.3

16.3

25.9

27.2

47.9

10.3

23.4

28.8

39.0

14.6

29.9

37.2

8.3

18.8

12.9

24.3

19.2

37.4

17.6

22.7

36.4

13.2

36.4

17.5

41.1

23.6

13.9

24.2

14.6

38.7

26.6

26.6

11.1

24.8

25.0

34.6

51.1

24.8

14.8

16.7

15.4

13.2

25.8

25.9

28.3

23.7

13.8

12.3

26.8

27.3

33.4

11.8

29.1

23.5

62.7

12.9

34.5

12.7

11.5

33.1

56.2

36.7

31.4

54.8

17.1

41.0

24.5

35.1

24.2

15.213.5

17.1

29.9

15.8

35.9

34.9

44.5

32.9

32.5

33.6

22.4

25.0
18.7

61.0

43.4

32.4

10.5

33.2

23.5

38.8

23.4

13.0

22.6

27.0

23.1
13.0

16.5

41.2

13.4

21.3

20.7

13.7

35.5

23.1

15.4

25.6

13.4

21.5

32.6

47.2

20.0

22.4

26.8

34.0

21.6

14.2

18.1

30.7

12.4

25.7

25.9

45.7

40.8

42.5

19.9

15.9

44.4

29.5

36.8

19.9

32.4

19.4

30.8

32.8

24.3

39.9

20.0

17.2

11.0

12.5

37.6

11.5

25.0

26.2

49.1

23.2

15.7

15.5

23.6

9.9

12.7

44.3

25.5

15.3

28.7
44.7

22.0

31.8

26.5

27.4

22.0

24.3

18.9

11.9

20.0

16.2

22.4

9.1

48.4

37.3

38.3

22.4

24.5

34.1

24.3

44.8

29.3

23.9

46.5

11.8

33.2

16.5

29.1

14.3

33.1

16.1

33.9

33.9

14.7

24.3

13.6

16.4

27.1

25.2

38.8

19.8

11.8

43.3

33.4

17.1

16.1

33.0

14.1

15.7
41.4

21.0

13.8

24.0

56.6

35.4

14.9

13.5

15.7

29.3

15.5

14.5

29.9

23.7

25.2

25.1

11.2

17.6

8.7

11.4

24.7

13.6

13.8

21.3

16.8

4.6

42.4

11.2
24.7

11.3

15.5

20.8

33.4

24.7

24.6

34.0

18.2

15.5

50.8

24.9

36.5

18.3

42.9

11.9

29.6

29.8

39.0

13.1

25.4

14.3

39.1

40.6

25.6

16.6

25.7

11.1
9.9

23.2

30.6

26.4

8.7

34.8

35.7

25.8

26.7

11.1

16.5

14.6

47.3

26.1

31.9

27.9

23.9

22.1

15.0

26.9

23.8

20.8

29.6

21.8

11.8

43.3

28.7

22.1

42.5

24.1

34.0

18.8

26.6

20.1

36.5

36.6

17.3

42.5

6.3

8.9

25.6

65.7

17.2

14.3

11.9

13.1

33.8

13.9

26.2

10.4

17.2

37.7

28.3

21.2

31.3

46.3

24.3

31.6

10.7

18.0

11.9

19.7

9.9

16.510.6

50.3

16.6

17.4

17.5

20.9

22.5

19.3

20.6

23.8

26.9

37.7

23.3

20.2

11.9

53.7

36.1

35.2

22.6

29.8

30.8

39.7

39.3

16.8

23.8

27.1

3.6

27.7

16.5

15.3

19.3

18.8

19.2

44.6

14.1

23.3

25.7

27.1

27.9

13.2

24.4

7.4

13.1

17.0

18.8

48.6

25.1

29.5

15.8

24.2

8.8

23.8

13.4

30.8

15.7

12.0

17.8

18.8

22.8

14.2

20.0

24.8

26.7

34.7

48.3

31.6

24.1

34.6

19.3

12.9

34.9

30.2

23.4

29.9

31.4

25.5

30.6

13.3

40.0

20.1

16.6

15.3

35.5

13.8

11.9

12.5

26.7

28.6

13.4

26.9

15.0

10.8

59.8

25.9

16.3

30.4

41.1

14.4

27.0

53.4

24.2

24.5

42.7

33.1

23.5

15.8

33.3

15.2
20.7

26.8

24.9

9.727.7

12.5

48.6

14.2

12.8

14.4

37.1

5.9

60.4

15.4

39.1

41.1

38.4

26.2

28.9

13.6

19.4

33.5

23.0

46.8

42.0

14.8

41.0

27.4

15.115.8

23.6

24.1

36.4

11.6

18.2

27.1

44.4

25.4

40.1

29.4

49.8

23.5

22.6

14.6

20.3

40.7

17.7

26.2

20.1

15.4

27.1

20.5

43.6

41.7

46.9

54.9

22.5

30.2

46.7

26.9

13.8

23.5

10.9

10.6

28.9

24.0

26.0

12.5

15.4

9.6

19.9

27.1

12.823.8

24.5

40.2

15.3

36.3

29.9

14.0

46.2

25.1

44.7

43.3

29.2

13.0

13.7

15.1

11.7

46.6

28.9

14.6

22.8

9.1

27.6

19.0

20.6

36.2

5.1

13.5

22.4

24.9

26.4

30.3

41.7

33.5

25.6

26.6

38.7

19.2

15.1

23.1

9.2

28.9

11.822.0

17.6

37.4

24.1

34.6

48.9

24.3

40.8

14.4

20.9

25.2

23.2

18.1

27.9

27.6

15.2

34.2

36.7

59.9

38.9

21.1

41.8

23.6

21.5

22.8

21.7

29.2

13.6

13.1

60.6

23.9

27.1

12.7

44.4

17.8

14.9

14.5

19.4

14.7

18.8

13.2

14.0

18.8

9.1

21.8

26.4

26.4

14.9

23.2

20.9

31.0

20.2

30.6

17.3

5.1

24.8

32.4

35.3

17.0

15.7

5.0

30.9

11.9

7.9

14.3

12.3

24.6

36.4

33.7

38.4

20.8

38.6

23.3

15.4

45.1

28.9

47.1

8.2

43.9

11.9

14.8

27.1

22.8

14.5

16.1

43.9

21.1

20.4

24.6

45.2

31.8

31.6

26.4

10.7

16.9

15.7

19.1

43.7

36.1

22.2

26.7

26.3

28.6

37.8

29.6

29.7

24.8

13.4

68.0

16.6

11.6

38.6

24.8

60.3

12.6

23.9

36.6

20.0

13.3

23.7

28.0

14.4

20.0

39.6

37.5

45.0

26.9

14.2

17.9

25.4

30.3

21.1

33.3

35.9

23.866.3

50.3

31.6

34.7

19.8

32.4

16.4

25.0

24.1

24.0

42.6

11.4

43.4

62.5

23.1

36.3

32.3

22.5

17.6

20.0

12.9

65.5

30.1

21.2

15.0

15.9

11.3

40.1

29.1

33.7

14.9

16.2

10.5

13.5

23.1

11.8

49.1

42.2

11.3

62.2

34.9

10.9

41.1

29.1

14.7

9.4
24.3

34.9

37.9

19.0

27.0

12.0

24.3

18.6

25.7

21.9

62.3

5.7

29.1

33.4

942

941
946

945

944
943

McCracken
County, KY

Massac
County, IL

Massac Creek

Massac Creek

37
°9

'N
37

°8
'N

37
°7

'N

37
°1

0'
N

37
°1

0'
N

37
°9

'N
37

°8
'N

37°8'N 37°7'N

88°40'W88°41'W88°42'W88°43'W88°43'W88°44'W88°45'W88°46'W
88

°4
7'

W

88
°4

0'
W

88°41'W88°42'W88°43'W88°43'W88°44'W88°45'W88°46'W88°47'W

7

3

8

2
1

6
5

4

9

Pope

Ballard

Massac

McCracken

Graves

Johnson

Carlisle

L
iv

in
gs

to
n

Pulaski

M
ar

sh
al

l

U
ni

on

Ohio

Indiana
Illinois

Kentucky

Tennessee

Virginia

West Virginia

Michigan

Missouri

North Carolina

Louisville District

U.S. ARMY CORPS OF ENGINEERS LOUISVILLE DISTRICTOHIO RIVER

D
IS

C
L

A
IM

E
R

A
cc

es
s 

C
on

st
ra

in
ts

:  
T

he
 U

ni
te

d 
S

ta
te

s 
G

ov
er

nm
en

t f
ur

ni
sh

es
th

es
e 

da
ta

 a
nd

 th
e 

re
ci

pi
en

t a
cc

ep
ts

 a
nd

 u
se

s 
th

em
 w

it
h 

th
e 

ex
pr

es
s

un
de

rs
ta

nd
in

g 
th

at
 th

e 
U

S
 G

ov
er

nm
en

t m
ak

es
 n

o 
w

ar
ra

nt
ie

s,
ex

pr
es

se
d,

 o
r 

im
pl

ie
d 

co
nc

er
ni

ng
 th

e 
ac

cu
ra

cy
, c

om
pl

et
en

es
s,

re
ad

ab
il

it
y,

 u
sa

bi
li

ty
 o

r 
su

it
ab

il
it

y 
fo

r 
an

y 
pa

rt
ic

ul
ar

 p
ur

po
se

 o
f 

th
e

in
fo

rm
at

io
n 

an
d 

th
e 

da
ta

 f
ur

ni
sh

ed
.  

T
he

 U
ni

te
d 

S
ta

te
s 

sh
al

l b
e

un
de

r 
no

 li
ab

il
it

y 
w

ha
ts

oe
ve

r 
to

 a
ny

 p
er

so
n 

by
 r

ea
so

n 
of

 a
ny

 u
se

m
ad

e 
th

er
eo

f.
  T

he
se

 d
at

a 
be

lo
ng

 to
 th

e 
G

ov
er

nm
en

t. 
T

he
re

fo
re

 th
e

re
ci

pi
en

t f
ul

ly
 a

gr
ee

s 
no

t t
o 

re
pr

es
en

t t
he

se
 d

at
a 

to
 a

ny
on

e 
as

 o
th

er
th

an
 G

ov
er

nm
en

t p
ro

vi
de

d 
da

ta
.  

T
he

 r
ec

ip
ie

nt
 m

ay
 n

ot
 tr

an
sf

er
th

es
e 

da
ta

 to
 o

th
er

s 
w

it
ho

ut
 a

ls
o 

tr
an

sf
er

ri
ng

 th
is

 D
is

cl
ai

m
er

.

D
is

tr
ib

ut
io

n 
L

ia
bi

li
ty

:  
T

he
 d

at
a 

re
pr

es
en

ts
 th

e 
re

su
lt

s 
of

 d
at

a
co

ll
ec

ti
on

/p
ro

ce
ss

in
g 

fo
r 

a 
sp

ec
if

ic
 U

S
 A

rm
y 

C
or

ps
 o

f
E

ng
in

ee
rs

 a
ct

iv
it

y 
an

d 
in

di
ca

te
s 

th
e 

ge
ne

ra
l e

xi
st

in
g 

co
nd

it
io

ns
.

A
s 

su
ch

, i
t i

s 
on

ly
 v

al
id

 f
or

 it
s 

in
te

nd
ed

 u
se

, c
on

te
nt

, t
im

e 
an

d
ac

cu
ra

cy
 s

pe
ci

fi
ca

ti
on

s.
  T

he
 u

se
r 

is
 r

es
po

ns
ib

le
 f

or
 th

e 
re

su
lt

s
of

 a
ny

 o
f 

th
e 

ap
pl

ic
at

io
n 

of
 th

e 
da

ta
 f

or
 o

th
er

 th
an

 it
s 

in
te

nd
ed

 p
ur

po
se

.

S
ur

ve
ye

d 
B

y:

P
lo

tte
d 

B
y:

S
ub

m
itt

ed
:

R
ec

om
m

en
de

d:

A
pp

ro
ve

d:

__
__

C
he

ck
ed

 B
y:

__
__

__
__

U
.S

. A
R

M
Y

 C
O

P
R

P
S

 O
F

 E
N

G
IN

E
E

R
S

LO
U

IS
V

IL
LE

 D
IS

T
R

IC
T

S
ur

ve
y 

In
fo

rm
at

io
n

O
H

_L
D

_O
L

M
_2

02
60

43
0_

C
S

_9
40

_9
43

_S
O

R
T

30
 A

pr
il

 2
02

6

O
L

M
S

T
E

D
_P

O
O

L
_O

H
IO

_R
IV

E
R

US Army Corps
of Engineers

District: CELRL

Pool
Reach

Number
5 of 9

Horizontal Coordinate System:
North American Datum of 1983 (NAD83), projected to the
State Plane Coordinate  System (SPCS), Kentucky South Zone.
Distance units in U.S. Survey Feet.

Vertical Datum:
Soundings are shown in feet and indicate depths below the
project pool of 295 (Olmsted upper 16), 300 (Paducah 13.7)
and 302 (Smithland Lower 12) (Based on Ohio River Datum).

The information depicted on this map represents the results of
a survey conducted on the date indicated and can only be
considered to represent the general condition existing at that time.

The location of navigation aids are based on and provided
by the U.S. Coast Guard.
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US Army Corps
of Engineers

District: CELRL

Pool
Reach

Number
6 of 9

Horizontal Coordinate System:
North American Datum of 1983 (NAD83), projected to the
State Plane Coordinate  System (SPCS), Kentucky South Zone.
Distance units in U.S. Survey Feet.

Vertical Datum:
Soundings are shown in feet and indicate depths below the
project pool of 295 (Olmsted upper 16), 300 (Paducah 13.7)
and 302 (Smithland Lower 12) (Based on Ohio River Datum).

The information depicted on this map represents the results of
a survey conducted on the date indicated and can only be
considered to represent the general condition existing at that time.

The location of navigation aids are based on and provided
by the U.S. Coast Guard.
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Scale: 1:24,000
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