
27.7
27.3
26.7
26.1
25.7

21.2
22.0
22.3
22.7
23.2

21.7
21.2
20.7
20.0
18.9
17.1

29.1
28.9
28.1
27.9
27.8

26.0
26.2
26.2
26.3
26.7

18.3
20.7
23.5
25.3
25.4

27
+0
0

26
+0
0

25
+0
0

24
+0
0

06+00

05+00

04+00

03+00

09+00

08+00

07+00

10+0006+00

02+00

05+00

01+00

11+0004+00

00+00

00+00

03+0001+00

02+00

12+00

13+00

14+00

15+00

16+00

17+00

18+00

19+00

20
+0
0

21
+0
0

23
+0
0

22
+0
0

PR OJ ECT  DEPT H = 25.0'

PR OJ ECT  DEPT H = 26.0'

25.1
24.2
23.7
23.5
22.4
21.6
21.2

23.9
24.5
26.0
27.1
27.7
27.6
27.8
27.6
27.2
26.7
25.9
25.6
25.1
24.2
23.7
23.3
22.2
21.5
21.2

15.0
15.1
17.6
20.0
21.4
22.0
22.3
22.8
23.3
23.9
24.6
26.1
27.2
27.7
27.6
27.8
27.6
26.9
26.5
25.9
25.4
24.9
23.9
23.6
23.1
22.1
21.6
21.4

14.9
15.4
18.0
20.3
21.6
22.0
22.3
22.8
23.4
23.9
24.8
26.3
27.2
27.7
27.6
27.5
27.4
26.9
26.5
25.7
25.2
24.7
23.9
23.6
23.0
22.1
21.5
21.5

14.8
15.8
18.4
20.5
21.6
22.0
22.4
22.8
23.5
24.0
25.0
26.4
27.4
27.7
27.7
27.5
27.4
26.9
26.4
25.6
25.2
24.6
23.8
23.6
22.8
22.0
21.6
21.6

14.8
16.1
18.7
20.7
21.7
22.0
22.4
22.9
23.5
24.0
25.3
26.5
27.4
27.7
27.8
27.7
27.2
26.8
25.5
25.9
25.1
24.5
23.8
23.6
22.7
21.9
21.5
21.7

14.8
16.4
19.1
20.9
21.7
22.0
22.4
22.9
23.5
24.1
25.5
26.6
27.5
27.7
27.7
27.6
27.1
26.7
25.9
25.6
25.1
24.4
23.8
23.4
22.5
22.0
21.6

14.8
16.8
19.5
21.1
21.7
22.1
22.5
22.9
23.5
24.2
25.6
26.6
27.7
27.6
27.6
27.6
26.8
26.6
26.1
25.0
25.0
24.4
23.8
23.3
22.3
21.7
21.6

14.8
17.3
19.7
21.2
21.8
22.1
22.4
22.9
23.6
24.3
25.7
27.0
27.6
27.6
27.7
27.5
26.8
26.2
26.0
25.7
24.7
24.1
23.8
23.1
22.1
21.6
21.4

14.9
14.8
17.6
20.1
21.3
21.8
22.1
22.5
23.0
23.6
24.4
25.8
27.1
27.7
27.6
27.3
27.4
26.7
26.4
25.9
25.5
24.6
24.0
23.7
22.9
22.0
21.6
21.4

15.0
15.2
18.0
20.3
21.4
21.8
22.1
22.6
22.9
23.5
24.5
25.9
27.2
27.7
27.5
27.5
27.4
26.7
26.2
25.8
25.4
24.4
23.7
23.6
22.9
22.2
21.7
21.5

15.0
15.4
18.5
20.7
21.6
21.9
22.2
22.6
23.1
23.6
24.6
25.9
27.4
27.8
27.5
27.5
27.3
26.7
26.1
25.6
25.2
24.2
23.7
23.5
22.8
22.2
22.0
21.8

14.9
16.0
18.8
20.9
21.6
21.8
22.2
22.6
23.1
23.6
24.7
26.1
27.3
27.7
27.5
27.6
27.0
26.7
26.1
25.8
24.9
24.0
23.7
23.5
22.5
21.4
21.4
21.6

14.8
16.4
19.3
21.0
21.6
21.9
22.3
22.7
23.1
23.6
24.8
26.2
27.3
27.7
27.5
27.5
26.8
26.7
26.0
25.7
24.9
24.0
23.7
23.4
22.4
21.2
21.2

14.7
16.8
19.6
21.2
21.6
22.0
22.4
22.8
23.2
23.8
25.1
26.6
27.4
27.6
27.6
27.6
26.8
26.4
26.0
25.7
24.8
24.0
23.7
23.3
22.1
21.3
21.1

14.8
17.2
19.9
21.2
21.6
22.0
22.5
22.9
23.2
23.8
25.2
26.5
27.5
27.6
27.6
26.9
27.0
26.3
25.5
25.6
24.8
24.0
23.7
23.2
22.0
21.2
21.1

14.8
14.7
17.6
20.1
21.3
21.6
22.0
22.5
23.0
23.2
24.1
25.3
26.8
27.5
27.6
27.6
27.5
26.9
26.2
25.7
25.6
24.7
23.9
23.7
23.2
21.8
21.4
21.1

14.7
15.0
18.0
20.2
21.3
21.6
22.0
22.5
23.1
23.5
24.2
25.7
26.9
27.5
27.7
27.4
27.2
26.5
26.2
26.0
25.5
24.6
23.9
23.7
22.9
21.8
21.3
21.0

14.7
15.4
18.5
20.5
21.4
21.6
22.0
22.4
23.0
23.5
24.4
25.9
27.0
27.7
27.8
27.7
27.4
26.7
26.1
26.0
25.5
24.5
23.9
23.5
22.7
21.9
21.2
21.1

14.6
15.9
18.9
20.6
21.4
21.6
22.0
22.5
23.0
23.6
24.6
25.9
26.9
27.6
27.8
27.8
27.4
26.7
26.2
25.9
25.4
24.4
23.9
23.4
22.5
21.8
21.0

14.5
16.5
19.2
20.7
21.4
21.7
22.0
22.5
23.1
23.7
24.6
26.1
27.0
27.6
27.0
27.6
27.2
26.5
26.0
25.7
25.0
24.2
23.8
23.4
22.4
21.8
21.1

14.5
16.9
19.4
20.7
21.3
21.7
22.1
22.7
23.1
23.8
24.9
26.3
27.2
27.7
26.8
27.5
27.1
26.5
26.0
25.7
24.9
24.2
23.7
23.3
22.4
21.7
21.2

14.5
14.4
17.3
19.7
20.8
21.3
21.7
22.2
22.8
23.1
24.0
25.0
26.4
27.1
27.8
27.6
27.4
27.1
26.4
26.1
25.5
24.7
24.1
23.6
23.2
22.3
21.6
21.2

14.4
14.7
17.7
19.8
20.9
21.3
21.7
22.3
22.8
23.2
24.1
25.2
26.5
27.3
27.8
27.6
27.4
27.0
26.4
25.9
25.4
24.7
24.0
23.6
23.1
22.2
21.5
21.3

14.4
15.0
18.1
20.1
21.0
21.4
21.8
22.3
22.9
23.3
24.0
25.3
26.5
27.4
27.8
27.6
27.3
26.8
26.3
25.8
25.3
24.6
24.0
23.6
23.0
22.1
21.4
21.2

14.3
15.5
18.5
20.4
21.1
21.4
21.7
22.3
22.9
23.4
24.2
25.5
26.7
27.6
27.8
27.6
27.3
26.9
26.2
25.8
25.2
24.5
24.0
23.5
23.0
21.9
21.2
21.1

14.1
15.9
18.9
20.4
21.0
21.4
21.8
22.3
23.0
23.5
24.4
25.7
26.9
27.7
27.7
27.6
27.0
26.7
26.1
25.7
25.1
24.4
24.0
23.4
22.9
21.9
21.2

14.1
16.2
19.2
20.6
21.0
21.4
21.9
22.5
23.1
23.6
24.5
25.9
27.0
27.6
27.7
27.6
27.2
26.7
26.0
25.6
25.1
24.2
24.0
23.4
22.8
21.8
21.2

14.1
16.8
19.5
20.8
21.1
21.5
21.9
22.6
23.1
23.5
24.6
25.9
27.1
27.6
27.8
27.6
27.2
26.7
25.9
25.5
24.9
24.2
24.0
23.4
22.5
21.7
21.2

14.1
14.2
17.4
19.8
20.8
21.1
21.5
22.0
22.6
23.1
23.6
24.6
26.1
27.1
27.6
27.6
27.1
27.1
26.5
25.9
25.3
24.7
24.0
23.9
23.2
22.3
21.6
21.1

14.1
14.6
17.7
19.9
20.9
21.3
21.5
22.0
22.6
23.1
23.6
24.8
26.2
27.0
27.4
27.7
27.6
27.0
26.4
25.8
25.2
24.6
24.1
23.9
23.1
22.2
21.5
21.1

14.1
15.0
18.2
20.1
20.9
21.3
21.6
22.1
22.6
23.1
23.6
24.9
26.3
27.1
27.5
27.6
27.5
26.7
26.4
25.7
25.1
24.5
24.0
23.8
23.0
22.1
21.5
21.0

14.0
15.4
18.4
20.2
21.0
21.4
21.7
22.2
22.7
23.1
23.6
24.9
26.3
27.4
27.4
27.7
27.5
26.9
26.2
25.8
25.1
24.4
24.0
23.6
23.0
22.1
21.3
20.9

13.9
15.6
18.6
20.2
21.0
21.4
21.8
22.2
22.7
23.2
23.8
25.1
26.6
27.3
27.6
27.9
27.5
26.9
26.0
25.7
25.1
24.4
24.1
23.6
22.9
22.0
21.2
20.7

13.8
16.1
18.7
20.3
21.0
21.4
21.8
22.3
22.8
23.3
24.0
25.2
26.6
27.3
27.5
27.6
27.3
26.8
26.0
25.5
25.1
24.3
24.2
23.5
22.8
21.9
21.0
20.7

13.6
16.4
19.1
20.5
21.0
21.4
21.8
22.3
22.7
23.4
24.2
25.6
26.9
27.4
27.6
27.6
27.2
26.8
26.0
25.6
24.9
24.1
24.1
23.4
22.8
21.9
21.0
20.7

13.5
13.6
16.8
19.3
20.5
21.0
21.4
21.8
22.3
22.8
23.7
24.3
25.8
27.1
27.4
27.8
27.3
27.2
26.6
26.0
25.4
24.8
24.2
24.0
23.4
22.8
21.8
20.8
20.7

13.4
14.1
17.2
19.5
20.5
21.0
21.4
21.8
22.2
22.8
23.5
24.3
26.1
27.1
27.6
27.7
27.6
27.0
26.6
25.8
25.3
24.9
24.2
23.9
23.3
22.7
21.7
20.7
20.7

13.3
14.7
17.7
19.6
20.5
21.0
21.4
21.8
22.4
22.9
23.6
24.4
26.2
27.1
27.6
27.8
27.6
27.0
26.6
25.9
25.2
24.7
24.3
23.7
23.1
22.6
21.5
20.6

13.2
15.0
18.0
19.9
20.6
21.1
21.5
21.9
22.4
22.9
23.6
24.6
26.3
27.2
27.5
27.8
27.5
27.1
26.6
25.8
25.1
24.6
24.3
23.6
23.0
22.5
21.4
20.6

13.1
15.5
18.3
20.0
20.7
21.1
21.5
22.0
22.4
23.0
23.7
24.8
26.5
27.3
27.2
27.8
27.4
27.0
26.5
25.8
25.0
24.6
24.3
23.5
22.9
22.4
21.2
20.7

13.0
15.9
18.6
20.2
20.8
21.1
21.5
21.9
22.5
23.2
23.8
25.0
26.8
27.1
27.2
27.8
27.3
26.8
26.4
25.6
25.1
24.5
24.2
23.5
22.8
22.4
21.2
20.7

12.9
13.0
16.4
19.0
20.4
20.9
21.3
21.6
21.9
22.6
23.2
23.9
25.2
26.9
27.1
27.6
27.7
26.3
26.5
26.3
25.4
25.1
24.4
24.1
23.5
22.7
22.3
21.2
20.8

12.8
13.4
16.9
19.2
20.4
20.9
21.3
21.6
22.1
22.6
23.3
23.9
25.2
26.7
27.2
27.6
27.7
27.2
26.3
26.3
25.6
25.1
24.3
24.1
23.4
22.7
22.2
21.1
20.7

12.7
13.9
17.4
19.5
20.3
20.8
21.4
21.8
22.2
22.7
23.4
23.9
25.4
26.7
27.2
27.6
27.6
27.2
26.9
26.2
25.4
24.8
24.2
24.1
23.3
22.6
22.1
20.9
20.7

12.6
14.5
17.6
19.6
20.5
20.9
21.3
21.9
22.2
22.7
23.4
23.9
25.3
26.8
27.4
27.6
27.7
27.1
26.7
26.0
25.3
24.7
24.3
24.0
23.3
22.6
22.0
21.0
20.7

12.4
14.8
17.9
19.8
20.5
21.0
21.4
22.0
22.3
22.8
23.4
24.0
25.4
27.0
27.5
27.8
27.6
27.1
26.6
26.0
25.2
24.9
24.3
23.9
23.2
22.6
21.9
21.0
20.7

12.1
15.1
18.0
19.9
20.6
21.0
21.6
22.0
22.4
22.9
23.5
24.1
25.6
26.9
27.5
27.7
27.6
27.0
26.6
26.0
25.2
24.8
24.3
23.8
23.0
22.5
21.8
20.9
20.7

11.9
12.0
15.6
18.4
20.1
20.7
21.1
21.6
22.0
22.5
23.0
23.6
24.4
26.1
26.9
27.6
27.7
27.6
27.1
26.6
26.0
25.2
24.7
24.0
23.7
23.0
22.4
21.7
20.8
20.6

11.7
12.4
16.1
18.8
20.3
20.9
21.3
21.8
22.2
22.7
23.1
23.6
24.7
26.2
27.0
27.6
27.6
27.6
26.9
25.8
26.0
25.1
24.6
24.2
23.6
22.9
22.4
21.6
20.7
20.6

11.3
13.1
16.7
19.2
20.5
21.0
21.5
22.0
22.4
22.9
23.2
23.7
24.8
26.4
27.1
27.6
27.6
27.6
27.1
26.3
25.9
25.2
24.5
24.2
23.4
22.9
22.4
21.5
20.7
20.6

11.1
13.9
17.3
19.5
20.6
21.2
21.7
22.2
22.6
22.8
23.2
23.7
24.9
26.4
27.1
27.7
27.7
27.6
26.9
26.3
25.9
25.1
24.4
24.2
23.4
22.7
22.4
21.5
20.6
20.5

10.9
14.7
17.9
20.0
20.9
21.2
21.7
22.2
22.5
22.9
23.3
23.9
25.0
26.6
27.4
27.9
27.7
27.2
26.9
26.2
25.9
25.0
24.4
24.3
23.5
22.8
22.4
21.4
20.5
20.5

10.8
11.0
15.3
18.4
20.3
20.9
21.4
21.8
22.1
22.5
22.9
23.3
23.9
25.2
26.6
27.3
27.9
27.7
27.5
26.9
26.1
25.7
25.1
24.4
24.2
23.4
22.8
22.2
21.3
20.5

10.7
11.4
15.7
18.9
20.6
21.2
21.5
21.9
22.2
22.6
23.0
23.4
24.0
25.4
26.7
27.7
28.0
27.1
27.1
26.8
26.1
25.6
25.0
24.4
24.2
23.3
22.7
22.2
21.2
20.5

10.6
12.0
16.0
19.2
21.4
21.4
21.5
21.9
22.3
22.6
23.0
23.4
24.2
25.6
26.9
27.9
28.1
27.9
27.4
26.8
26.1
25.5
24.9
24.3
24.2
23.3
22.8
22.2
21.2
20.5

10.6
12.4
16.4
20.2
21.7
21.7
21.7
22.0
22.3
22.7
23.1
23.5
24.4
25.8
27.0
27.0
27.3
27.9
27.4
26.7
26.1
25.3
24.9
24.2
24.2
23.3
22.7
22.1
21.3
20.6

10.7
12.9
16.7
20.4
21.8
21.9
21.9
22.1
22.5
22.8
23.2
23.6
24.4
25.9
27.0
27.7
27.8
27.8
27.3
26.5
26.0
25.2
24.6
24.2
24.1
23.2
22.7
22.1
21.2
20.6

10.8
13.7
17.3
20.5
21.8
22.0
21.9
22.2
22.6
22.9
23.4
23.7
24.7
25.9
27.3
28.1
28.1
27.5
27.2
26.4
25.9
25.2
24.7
24.2
24.1
23.1
22.7
22.1
21.2
20.6

11.1
14.4
17.8
20.4
21.6
21.8
21.9
22.3
22.7
23.0
23.4
23.7
24.8
26.1
27.2
28.0
28.1
27.7
27.1
26.3
25.8
25.1
24.7
24.2
23.9
23.1
22.6
22.0
21.2
20.5

11.4
15.1
18.3
20.5
21.3
21.7
21.9
22.3
22.7
23.0
23.4
23.8
24.8
26.0
27.1
28.0
28.1
27.6
27.0
26.4
25.9
25.1
24.7
24.2
23.9
23.0
22.6
22.0
21.2
20.6

11.9
15.7
18.6
20.4
21.1
21.6
22.0
22.4
22.7
23.0
23.3
23.9
24.9
26.0
27.2
27.9
28.2
27.6
27.0
26.3
25.8
25.1
24.6
24.2
23.8
23.0
22.5
21.9
21.1
20.5

12.3
12.2
16.2
18.9
20.4
21.0
21.6
22.0
22.4
22.7
23.0
23.3
23.9
25.1
26.2
27.5
27.9
28.1
27.8
27.1
26.3
25.8
25.1
24.4
24.1
23.8
23.0
22.6
21.8
20.9
20.5

12.3
12.6
16.5
19.1
20.4
21.1
21.6
22.0
22.4
22.7
23.1
23.5
24.1
25.3
26.6
27.7
27.8
27.9
27.7
26.9
26.1
25.7
25.1
24.4
24.2
23.8
23.1
22.6
21.9
20.9
20.6

12.6
12.9
16.8
19.2
20.5
21.2
21.6
22.0
22.4
22.7
23.1
23.4
24.3
25.6
26.9
27.7
27.9
27.9
27.6
26.9
26.1
25.6
25.1
24.5
24.1
23.6
23.1
22.5
21.9
20.8
20.6

12.8
13.4
16.9
19.3
20.5
21.2
21.6
21.9
22.4
22.8
23.2
23.5
24.4
25.8
26.9
27.9
28.0
27.9
27.4
27.0
26.0
25.6
25.1
24.4
24.0
23.5
23.0
22.5
21.7
20.8
20.5

13.0
13.7
17.0
19.1
20.5
21.2
21.6
21.9
22.4
22.8
23.1
23.6
24.5
25.8
27.1
27.7
28.0
27.5
27.5
26.9
25.9
25.5
25.0
24.3
24.0
23.4
22.8
22.5
21.6
20.7
20.4

13.2
14.1
17.1
19.1
20.4
21.1
21.6
22.0
22.4
22.8
23.2
23.7
24.7
26.2
27.2
27.9
27.8
27.6
27.5
26.9
26.0
25.6
25.0
24.4
23.9
23.5
22.7
22.5
21.6
20.7
20.5

13.4
14.4
17.3
19.2
20.4
21.2
21.7
22.0
22.4
22.7
23.2
23.8
24.9
26.2
27.1
27.8
28.1
27.9
27.6
26.8
26.1
25.6
25.1
24.4
23.9
23.3
22.7
22.5
21.5
20.6
20.5

13.6
15.1
17.6
19.4
20.5
21.2
21.7
22.1
22.4
22.7
23.2
23.9
25.0
26.2
27.1
27.9
28.1
27.7
27.6
26.7
26.0
25.6
25.0
24.3
23.9
23.4
22.8
22.5
21.4
20.5
20.4

13.7
15.2
18.0
19.6
20.7
21.3
21.8
22.1
22.4
22.8
23.2
24.0
25.1
26.3
27.2
27.8
28.0
27.7
27.5
26.7
26.0
25.5
24.9
24.3
24.0
23.4
22.7
22.5
21.4
20.5
20.4

13.6
15.4
18.4
20.0
20.9
21.4
21.8
22.2
22.5
22.9
23.3
24.2
25.3
26.4
27.3
27.6
27.7
27.7
27.5
26.8
26.0
25.5
24.8
24.3
24.1
23.3
22.7
22.5
21.4
20.5
20.4

13.5
15.5
18.6
20.2
21.1
21.5
21.8
22.3
22.6
22.9
23.4
24.4
25.4
26.5
27.3
27.6
27.6
27.6
27.4
26.6
26.1
25.5
24.6
24.0
24.0
23.1
22.8
22.5
21.3
20.4
20.4

13.6
15.6
18.7
20.4
21.1
21.5
21.9
22.4
22.6
22.9
23.4
24.4
25.5
26.6
27.3
27.8
27.8
27.7
27.4
26.6
26.0
25.4
24.6
24.3
24.0
23.2
22.8
22.4
21.2
20.4
20.3

13.5
15.8
18.7
20.5
21.3
21.6
21.9
22.3
22.6
22.9
23.3
24.4
25.5
26.5
27.3
27.9
28.0
27.7
27.3
26.6
25.9
25.4
24.6
24.3
23.9
23.1
22.8
22.4
21.1
20.3
20.4

13.6
15.9
18.8
20.6
21.4
21.6
22.0
22.3
22.5
22.8
23.3
24.5
25.5
26.7
27.6
28.1
28.0
27.7
27.3
26.5
25.8
25.4
24.7
24.2
23.9
23.0
22.7
22.4
21.1
20.4

13.5
15.9
18.9
20.7
21.5
21.9
22.1
22.3
22.6
22.8
23.4
24.5
25.7
26.8
27.7
27.9
27.9
27.6
27.1
26.2
25.8
25.4
24.7
24.2
23.6
23.1
22.7
22.3
21.0
20.4

13.6
15.9
19.0
20.8
21.6
21.9
22.1
22.3
22.6
22.9
23.4
24.6
25.9
27.1
27.7
28.3
27.9
27.4
27.1
26.2
25.9
25.4
24.6
24.2
23.4
23.0
22.7
22.3
21.0
20.4

13.6
16.1
19.1
20.9
21.6
22.0
22.2
22.4
22.7
23.0
23.7
24.7
25.9
27.1
27.8
28.3
27.9
27.4
27.1
26.2
25.8
25.1
24.6
24.2
23.7
23.0
22.6
22.3
21.0
20.5

13.7
16.2
19.3
20.9
21.6
22.0
22.3
22.5
22.8
23.1
23.7
24.8
26.0
27.0
27.8
28.4
27.9
27.3
27.1
26.1
25.8
25.0
24.6
24.1
23.6
22.9
22.7
22.3
20.9
20.4

13.8
16.2
19.4
21.0
21.6
22.1
22.4
22.7
22.9
23.2
23.7
25.0
26.0
27.0
27.9
28.4
28.0
27.3
27.0
26.0
25.7
24.9
24.7
24.2
23.6
22.8
22.6
22.2
20.9
20.6

13.7
16.1
19.3
21.0
21.8
22.2
22.5
22.8
23.1
23.3
23.9
25.1
26.1
27.1
27.9
28.5
28.0
27.4
27.0
26.2
25.7
25.1
24.7
24.2
23.6
22.8
22.6
22.2
20.9
20.7

13.5
15.9
19.2
20.4
21.9
22.2
22.6
22.9
23.2
23.3
23.9
25.2
26.3
27.1
28.0
28.3
27.9
27.5
26.9
26.2
25.7
25.0
24.8
24.3
23.5
22.9
22.6
22.1
20.9
20.9

13.5
15.9
19.1
20.9
21.8
22.3
22.6
22.9
23.2
23.3
23.9
25.3
26.5
27.3
28.2
28.4
28.0
27.5
27.0
26.2
25.7
25.1
24.8
24.3
23.5
23.1
22.6
21.9
21.0
21.0

13.5
15.9
19.1
20.9
21.9
22.3
22.6
22.9
23.2
23.3
24.0
25.4
26.7
27.5
28.1
28.3
28.0
27.5
26.9
26.2
25.8
25.1
24.8
24.2
23.4
23.0
22.3
21.7
21.1
21.0

13.4
15.8
19.1
20.9
21.9
22.3
22.7
22.9
23.2
23.3
24.1
25.3
26.7
27.5
28.1
28.3
27.7
27.5
27.0
26.3
25.8
25.2
24.7
24.1
23.3
23.1
22.3
21.8
21.3
20.8

13.3
15.6
18.9
21.0
21.9
22.3
22.6
23.0
23.2
23.3
24.1
25.5
26.7
27.6
28.2
28.1
28.2
27.4
26.9
26.4
25.8
25.1
24.5
24.0
23.3
23.1
22.4
21.9
21.0
20.8

13.3
15.5
18.9
21.0
21.9
22.3
22.6
22.9
23.2
23.4
24.2
25.5
26.8
27.7
28.2
28.3
28.1
27.5
26.9
26.1
25.8
25.0
24.3
24.2
23.4
23.1
22.4
22.0
21.3
20.8

13.3
15.3
18.8
21.0
21.9
22.3
22.6
23.0
23.2
23.5
24.2
25.8
27.0
27.9
28.4
28.4
28.0
27.4
26.9
26.2
25.8
25.0
24.3
24.2
23.4
23.1
22.6
22.0
21.3
21.0

13.3
15.3
18.7
20.9
21.8
22.3
22.7
23.0
23.2
23.5
24.4
25.8
27.1
28.0
28.5
28.4
28.0
27.5
27.0
26.2
25.8
24.9
24.4
24.1
23.4
23.1
22.7
22.2
21.2
21.0

13.3
15.2
18.6
20.8
21.9
22.4
22.7
22.9
23.1
23.6
24.6
25.9
27.2
28.0
28.4
28.3
27.9
27.5
26.9
26.3
25.6
24.9
24.3
24.0
23.4
23.0
22.7
22.0
21.2
21.0

13.4
15.2
18.6
20.8
21.9
22.4
22.7
22.9
23.2
23.7
24.7
26.2
27.3
28.2
28.4
28.2
27.9
27.5
26.9
26.2
25.5
24.9
24.5
23.8
23.5
23.1
22.8
21.7
21.0
21.0

13.6
15.1
18.6
20.8
21.9
22.5
22.8
22.9
23.2
23.8
25.0
26.2
27.3
28.2
28.3
28.3
27.8
27.4
26.9
26.2
25.5
24.9
24.5
23.8
23.6
23.1
22.8
21.6
21.0
20.9

13.6
15.1
18.6
20.9
22.1
22.6
22.9
23.1
23.3
23.9
25.2
26.6
27.3
27.9
27.9
28.3
27.8
27.4
27.0
26.2
25.6
25.0
24.5
23.9
23.6
23.0
22.4
21.5
21.2
21.1

13.7
15.1
18.6
20.9
22.1
22.7
23.0
23.1
23.3
23.9
25.2
26.6
27.5
28.0
28.4
28.3
28.0
27.6
27.0
26.3
25.6
25.0
24.5
23.9
23.4
22.9
22.3
21.5
21.2
21.2

13.8
15.1
18.6
20.9
22.1
22.7
23.0
23.1
23.4
24.1
25.5
26.7
27.4
28.0
28.1
28.4
28.1
27.4
27.0
26.2
25.6
24.9
24.6
24.0
23.4
23.0
22.5
21.5
21.4
21.3

13.9
15.0
18.6
21.0
22.1
22.8
23.1
23.2
23.4
24.1
25.6
26.8
27.5
28.0
28.5
28.5
28.0
27.7
26.9
26.2
25.5
25.0
24.4
24.0
23.4
23.0
22.5
21.5
21.4
21.5

13.9
14.8
18.6
21.0
22.2
22.8
23.2
23.3
23.5
24.2
25.6
26.8
27.8
28.1
28.4
28.4
27.9
27.6
26.7
26.1
25.6
25.0
24.5
23.8
23.2
23.0
22.3
21.6
21.6
21.5

13.9
14.7
18.4
20.9
22.2
22.8
23.1
23.3
23.6
24.5
25.8
26.9
27.7
28.1
28.4
28.4
27.9
27.6
26.7
26.1
25.6
24.9
24.7
23.7
23.3
22.9
22.5
21.9
21.5
21.5

13.9
14.7
18.3
21.0
22.3
22.8
23.2
23.4
23.7
24.6
26.1
26.9
27.8
28.2
28.4
28.1
27.8
27.5
26.8
26.1
25.5
25.0
24.6
23.7
23.5
22.8
22.6
21.8
21.4
21.4

13.7
14.4
18.1
21.0
22.3
22.8
23.1
23.4
23.9
24.7
26.2
27.0
27.9
28.3
28.5
28.3
27.8
27.3
26.8
26.1
25.6
25.0
24.6
23.7
23.5
23.1
22.6
21.6
21.6
21.6

13.6
14.2
18.0
21.0
22.2
22.8
23.1
23.3
23.9
25.0
26.3
27.3
28.2
28.3
28.6
28.3
27.6
27.3
26.8
26.2
25.6
25.0
24.4
23.9
23.3
22.9
22.0
21.7
21.6

13.4
14.1
18.1
20.8
22.2
22.8
23.2
23.3
23.9
25.2
26.7
27.5
28.2
28.3
28.6
28.4
27.7
27.3
26.8
26.2
25.6
24.9
24.3
23.8
23.4
22.9
22.0
21.7
21.6

13.3
13.1
16.7
20.9
22.2
22.8
23.2
23.4
24.0
25.3
26.8
27.6
28.1
28.2
28.6
28.4
27.8
27.3
26.8
26.3
25.6
24.9
24.3
23.8
23.3
22.8
22.2
21.8
21.7

12.9
14.2
18.2
20.9
22.2
22.8
23.2
23.5
24.1
25.3
26.8
27.7
28.0
28.4
28.6
28.4
27.8
27.4
26.9
26.2
25.5
24.9
24.5
23.9
23.3
22.8
22.3
21.9
21.8

12.7
13.7
18.3
20.9
22.3
22.9
23.3
23.4
24.0
25.4
27.0
27.9
28.1
28.4
28.2
28.3
27.9
27.4
26.9
26.2
25.4
24.8
24.5
23.9
23.3
23.0
22.4
21.8
21.8

12.6
13.4
18.4
21.1
22.4
22.9
23.3
23.4
24.1
25.5
26.9
27.8
28.0
28.4
28.5
28.4
27.9
27.4
26.9
26.2
25.4
24.8
24.5
24.1
23.4
23.0
22.3
21.9
21.9

12.5
13.2
18.4
21.1
22.3
23.0
23.3
23.5
24.3
25.6
27.1
27.8
28.2
28.4
28.4
28.3
27.9
27.3
26.9
26.2
25.4
24.8
24.5
24.1
23.4
23.0
22.2
22.0
22.1

12.5
13.2
18.2
21.0
22.4
23.0
23.4
23.5
24.2
25.7
27.3
27.8
28.2
28.4
28.5
28.3
28.0
27.3
26.8
26.2
25.4
24.9
24.6
24.0
23.4
23.0
22.3
22.4
22.6

12.5
13.2
18.0
20.9
22.4
22.9
23.4
23.5
24.4
25.8
27.4
27.8
28.2
28.3
28.5
28.2
27.9
27.2
26.7
26.3
25.5
24.9
24.3
23.9
23.4
23.1
22.7
22.6
22.9

12.5
13.4
17.7
20.8
22.4
22.9
23.3
23.7
24.7
26.2
27.6
27.9
28.2
28.4
28.6
28.2
27.8
27.3
26.7
26.2
25.5
24.8
24.2
23.9
23.4
23.1
22.8
22.8
22.7

12.9
13.7
17.7
20.6
22.3
23.0
23.4
23.8
24.9
26.4
27.7
28.1
28.3
28.4
28.6
28.3
27.8
27.3
26.5
26.2
25.5
24.7
24.2
23.9
23.5
23.2
22.9
22.6
22.6

13.0
13.7
17.5
20.6
22.4
23.0
23.5
23.9
25.3
26.6
27.8
28.1
28.3
28.4
28.6
28.4
27.8
27.2
26.6
26.2
25.5
24.7
24.2
24.0
23.5
23.3
22.8
22.6
22.6

13.3
13.9
17.3
20.4
22.3
23.1
23.6
24.1
25.5
26.5
27.5
28.0
27.9
28.4
28.6
28.4
27.9
27.3
26.5
26.1
25.5
24.7
24.2
24.1
23.5
23.2
22.8
22.5
22.6

13.4
13.6
17.2
20.4
22.3
23.1
23.6
24.3
25.7
26.6
27.4
28.0
28.4
28.6
28.5
28.3
27.8
27.2
26.5
26.1
25.5
24.6
24.1
24.0
23.5
23.1
22.7
22.8
22.7

13.3
17.0
20.3
22.3
23.1
23.6
24.3
25.7
26.6
27.5
28.1
28.4
28.5
28.4
28.3
27.8
27.3
26.6
26.2
25.5
24.7
24.1
24.0
23.4
23.1
22.7
22.7
22.7

13.4
16.9
20.3
22.3
23.1
23.6
24.3
25.7
26.9
27.6
28.0
28.2
28.5
28.6
28.3
27.7
27.3
26.7
26.3
25.6
24.6
24.0
23.9
23.3
23.1
22.9
22.9
22.9

13.5
16.7
20.2
22.3
23.1
23.5
24.4
25.9
27.0
27.6
27.9
28.2
28.4
28.6
28.3
27.8
27.3
26.8
26.4
25.5
24.6
24.2
23.8
23.3
23.1
23.1
22.8
22.8

13.7
16.8
20.2
22.4
23.1
23.6
24.5
25.9
27.3
27.6
27.8
28.3
28.5
28.6
28.3
27.7
27.4
26.8
26.3
25.4
24.5
24.2
23.8
23.2
23.2
23.2
22.9
22.9

14.0
17.1
20.4
22.4
23.2
23.7
24.6
26.1
27.3
27.6
27.8
28.4
28.6
28.8
28.3
27.8
27.5
27.0
26.0
25.3
24.4
24.1
23.6
23.2
23.2
23.2
23.1
23.1

14.2
17.3
20.3
22.5
23.2
23.7
24.7
26.2
27.4
27.8
27.9
28.5
28.6
28.7
28.3
27.9
27.5
27.0
26.1
25.4
24.4
24.1
23.5
23.2
23.2
23.2
23.2
23.2

14.2
16.9
20.1
22.2
23.1
23.8
24.7
26.2
27.4
28.1
28.1
28.7
28.6
28.5
28.4
28.0
27.5
26.9
26.1
25.3
24.5
24.2
23.4
23.2
23.3
23.1
23.1
23.3

14.2
16.5
20.0
22.1
23.1
23.8
24.8
26.1
27.5
28.2
28.4
28.5
28.5
28.5
28.4
27.9
27.3
26.8
26.1
25.3
24.5
24.2
23.5
23.3
23.3
23.2
23.2
23.4

14.3
16.4
19.9
22.0
23.0
23.8
25.0
26.2
27.7
28.1
28.3
28.6
28.6
28.6
28.4
27.9
27.2
26.8
26.1
25.3
24.6
24.1
23.5
23.3
23.3
23.3
22.9
23.6

14.4
16.3
19.7
21.9
23.0
23.9
25.1
26.3
27.7
28.1
28.2
28.6
28.4
28.6
28.4
27.8
27.1
26.7
26.1
25.3
24.5
24.3
23.6
23.4
23.4
23.3
23.4
23.9

14.6
16.4
19.6
21.9
23.1
23.8
25.0
26.3
27.7
28.1
28.3
28.7
28.6
28.4
28.5
27.7
27.2
26.6
26.1
25.3
24.6
24.3
23.6
23.4
23.3
23.3
23.5
23.8

14.7
16.5
19.6
21.9
23.1
23.8
25.1
26.4
27.7
28.1
28.3
28.6
28.5
28.7
28.5
27.7
27.2
26.7
26.1
25.2
24.6
24.3
23.6
23.5
23.4
23.2
23.6
23.8

14.9
16.4
19.7
22.1
23.3
23.9
25.1
26.4
27.8
28.0
28.3
28.4
28.2
28.7
28.4
27.7
27.2
26.7
26.2
25.2
24.8
24.3
23.6
23.6
23.6
23.5
22.9
23.7

15.0
16.3
19.6
22.2
23.3
23.9
25.2
26.4
27.7
27.9
28.4
28.4
28.4
28.4
28.4
27.8
27.3
26.8
26.1
25.3
25.0
24.2
23.7
23.7
23.7
23.7
23.8
23.8

15.0
16.3
19.8
22.2
23.2
24.0
25.4
26.2
27.7
28.0
28.4
28.6
28.6
28.7
28.4
27.7
27.3
26.8
26.1
25.4
25.1
24.1
23.8
23.7
23.7
23.8
23.8
23.8

14.8
16.1
19.8
22.2
23.2
24.0
25.4
26.2
27.7
28.0
28.5
28.7
28.7
28.7
28.5
27.7
27.4
26.8
26.0
25.4
25.1
24.1
23.8
23.7
23.7
23.9
23.8
23.8

14.7
16.1
19.8
22.2
23.2
24.0
25.4
26.3
27.7
28.0
28.5
28.7
28.7
28.7
28.6
27.9
27.4
26.9
26.0
25.4
25.1
24.2
23.9
23.8
23.8
23.9
23.8
23.4

14.9
16.0
19.7
22.0
23.1
24.0
25.5
26.4
28.0
28.2
28.6
28.7
28.7
28.8
28.5
27.9
27.5
26.9
26.1
25.5
25.1
24.4
24.0
24.0
24.0
23.9
23.9
23.7

15.0
15.9
19.6
21.9
23.0
24.2
25.6
26.7
28.0
28.3
28.8
28.7
28.7
28.8
28.5
28.0
27.6
26.9
26.1
25.5
25.1
24.4
24.1
24.1
24.1
23.9
23.9
23.7

15.3
15.9
19.3
21.5
22.9
24.2
25.7
26.8
28.1
28.4
28.6
28.7
28.8
28.7
28.5
28.0
27.4
26.9
26.2
25.6
25.0
24.4
24.2
24.2
24.2
24.1
24.0
23.8

15.6
15.9
19.2
21.3
22.9
24.2
25.7
26.9
28.1
28.4
28.6
28.8
28.2
28.2
28.7
28.0
27.3
26.9
26.2
25.7
25.0
24.5
24.3
24.2
24.2
24.2
23.9
23.8

16.0
19.1
21.2
22.7
24.2
25.7
27.1
28.3
28.2
28.6
28.8
28.7
28.2
28.5
28.0
27.4
26.9
26.1
25.9
25.1
24.6
24.3
24.3
24.3
24.2
24.0
23.8

16.3
19.2
21.2
22.7
24.2
25.7
26.9
28.1
28.0
28.5
28.9
29.0
28.9
28.8
27.8
27.5
27.0
26.2
25.9
25.2
24.7
24.4
24.4
24.4
24.3
23.5
24.1
24.1

16.7
19.3
21.3
22.8
24.2
25.6
26.9
28.0
27.9
28.5
28.8
29.0
28.9
28.7
28.2
27.6
27.2
26.4
26.1
25.2
24.7
24.4
24.4
24.4
24.4
24.3
24.1
24.1

16.9
19.4
21.5
22.9
24.2
25.8
27.0
27.9
27.9
28.4
29.0
29.1
28.7
28.8
28.2
27.6
27.2
26.4
26.1
25.3
24.4
24.5
24.4
24.5
24.2
24.3
24.0
23.9

17.2
19.4
21.6
23.2
24.2
25.7
27.0
28.1
28.1
28.5
28.9
28.8
28.8
28.7
28.3
27.7
27.2
26.4
26.1
25.3
24.8
24.6
24.6
24.1
24.2
24.1
23.4
23.7

17.2
19.4
21.6
23.3
24.2
25.6
27.3
28.2
28.1
28.6
27.6
29.0
29.1
28.8
28.3
27.7
27.3
26.4
26.0
25.2
24.8
24.6
24.6
24.5
24.2
24.0
23.8
23.7

17.2
19.5
21.5
23.2
24.2
25.6
27.0
28.1
28.2
28.5
29.0
29.4
29.3
28.9
28.3
27.8
27.2
26.5
26.0
25.2
24.8
24.7
24.7
24.4
24.0
23.9
23.6
23.4

17.2
19.4
21.5
23.2
24.4
25.7
27.0
28.2
28.3
28.5
28.9
29.3
29.3
28.8
28.3
27.8
27.3
26.5
26.0
25.2
24.8
24.8
24.8
24.4
24.0
24.0
23.6
23.5

16.8
19.4
21.6
23.2
24.4
25.7
27.0
28.2
28.3
28.5
28.9
29.2
29.3
28.9
28.4
27.8
27.4
26.5
26.0
25.2
24.8
24.8
24.8
24.6
24.4
24.3
23.8
23.7

16.6
19.4
21.7
23.2
24.5
25.7
26.9
28.1
28.3
28.5
28.9
29.2
29.3
29.0
28.4
27.8
27.4
26.6
26.0
25.2
24.8
24.9
25.0
25.0
24.7
24.2
23.8
23.6

16.6
19.3
21.8
23.2
24.5
25.7
26.8
28.1
28.2
28.6
28.9
29.3
29.2
29.0
28.3
27.8
27.3
26.5
25.9
25.3
25.2
25.3
25.2
25.2
24.7
24.2
23.7
23.6

16.3
19.3
21.8
23.3
24.6
25.7
26.8
28.0
28.1
28.6
29.0
29.2
29.3
28.9
28.4
27.9
27.5
26.7
26.0
25.5
25.5
25.4
25.4
25.3
24.8
24.2
23.6
23.2

16.2
19.4
21.8
23.3
24.8
25.6
26.9
28.0
28.3
28.7
28.9
29.4
29.1
28.9
28.6
28.1
27.5
26.7
26.0
25.7
25.6
25.6
25.5
25.3
24.9
24.2
23.5
23.0

16.0
19.6
21.9
23.3
24.8
25.8
27.0
28.1
28.9
28.9
28.9
29.2
29.0
29.0
28.6
28.1
27.5
26.8
26.1
25.7
25.5
25.5
25.6
25.3
24.9
24.3
23.3
22.9

16.2
19.5
21.7
23.4
24.8
25.8
26.9
28.2
28.6
28.9
29.1
29.3
29.3
29.2
28.7
28.2
27.3
26.9
26.1
25.6
25.4
25.3
25.5
25.6
25.1
24.0
23.2
22.9

16.1
19.3
21.6
23.5
24.8
25.6
26.9
28.1
28.4
28.9
29.1
29.4
29.3
29.2
28.9
28.2
27.4
27.0
26.1
25.8
25.6
25.6
25.8
25.8
24.9
23.9
22.9
22.7

16.1
19.2
21.5
23.6
24.9
25.7
27.1
28.1
28.4
28.9
29.2
29.4
29.5
29.2
28.8
28.3
27.6
27.0
26.2
25.8
25.6
25.8
26.2
25.8
24.9
23.7
22.8
22.5

16.2
19.3
21.6
23.6
25.0
25.7
27.1
27.9
28.6
28.7
29.2
29.5
29.5
29.4
28.8
28.4
27.7
27.1
26.4
25.8
25.7
26.1
26.5
26.0
24.7
23.7
22.7
22.5

16.2
19.2
21.6
23.7
25.0
25.7
26.9
27.8
28.5
28.6
29.2
29.4
29.6
29.3
28.8
28.4
27.9
27.2
26.4
25.9
25.6
26.1
26.5
25.8
24.7
23.9
22.7
22.5

16.2
19.2
21.5
23.8
24.9
25.5
26.8
27.7
28.7
28.7
29.2
29.5
29.4
29.4
29.0
28.4
28.0
27.3
26.5
26.1
26.1
26.7
26.5
25.8
24.4
23.1
22.6
22.2

16.3
19.3
21.7
23.7
24.8
25.6
26.6
27.8
28.4
28.8
29.0
29.6
29.6
29.5
29.1
28.6
27.9
27.2
26.5
26.2
26.4
26.6
26.2
25.4
24.1
23.0
22.5
22.0

16.3
19.4
21.9
23.9
24.8
25.5
26.6
27.8
28.7
28.8
29.2
29.6
29.6
29.6
29.1
28.6
28.0
27.3
26.4
26.3
26.7
26.4
26.0
24.9
23.9
23.1
22.3
21.7
21.6

16.3
19.6
22.0
24.0
24.9
25.5
26.7
27.9
28.7
28.9
29.2
29.6
29.6
29.6
29.1
28.6
28.0
27.4
26.8
26.7
26.8
26.5
26.0
24.6
23.7
23.2
22.6
21.6
21.4

16.1
19.4
22.1
24.2
25.1
25.5
26.7
27.9
28.7
29.0
29.2
29.5
29.6
29.7
29.0
28.7
28.0
27.4
26.8
26.8
27.1
26.9
25.8
24.6
23.9
23.1
22.6
21.6
21.3

16.0
19.3
22.1
24.1
25.1
25.6
26.8
27.9
28.7
29.0
29.2
28.7
29.6
29.7
29.2
28.8
28.1
27.6
26.9
26.9
26.9
26.3
25.5
24.4
23.8
23.4
22.5
21.3
20.8

16.2
19.2
22.1
24.5
24.9
25.6
26.7
27.7
28.7
29.1
29.3
28.9
29.7
29.6
29.2
28.8
28.1
27.6
26.9
26.8
26.9
26.2
25.3
24.2
24.1
23.6
22.5
21.2
20.6

16.1
18.9
21.9
24.7
24.9
25.6
26.7
27.5
28.3
29.1
29.4
29.6
29.7
29.6
29.2
28.9
28.1
27.6
26.8
26.7
27.1
26.3
25.1
24.3
24.1
23.5
22.3
21.2
20.4

16.1
18.7
21.8
24.7
25.2
25.5
26.6
27.5
28.4
29.1
29.5
29.1
29.6
29.5
29.2
28.7
28.1
27.6
26.9
26.8
26.7
26.1
24.9
24.4
23.9
23.3
22.2
21.2
20.2
20.0

16.2
18.7
21.5
24.7
25.3
25.6
26.6
27.4
28.2
29.2
29.5
29.2
29.7
29.6
29.3
28.7
28.2
27.6
27.0
27.1
26.7
26.1
25.2
24.5
24.0
23.3
22.2
21.2
20.1
19.8

16.4
18.6
21.4
24.5
25.3
25.6
26.6
27.5
28.2
29.1
29.4
29.6
29.4
29.6
29.3
28.8
28.4
27.7
27.5
27.3
26.9
26.1
25.0
24.5
24.1
23.2
22.2
21.2
20.1
19.5

16.4
18.4
21.3
24.4
25.4
25.6
26.6
27.6
28.2
29.0
29.5
29.5
29.6
29.5
29.3
28.8
28.4
27.7
27.4
27.1
27.0
26.2
24.9
24.4
24.0
23.2
22.2
21.3
20.1
19.2

16.3
18.1
21.2
24.3
25.4
25.7
26.6
27.5
28.3
29.0
29.4
29.5
29.8
29.4
29.3
28.9
28.4
27.7
27.5
27.0
26.7
26.1
24.9
24.3
23.7
23.2
22.4
21.4
20.2
19.1
19.1

16.2
18.0
21.0
23.7
25.2
25.9
26.6
27.4
28.2
29.0
29.5
29.6
29.7
29.3
29.3
28.9
28.3
27.7
27.4
27.0
26.6
25.9
25.1
24.3
23.7
23.2
22.4
21.5
20.4
19.2
18.9

16.4
18.0
20.8
23.4
25.1
25.9
26.6
27.5
28.1
28.7
29.4
29.6
29.7
29.5
29.4
29.0
28.4
27.9
27.8
27.1
26.7
26.0
25.1
24.3
23.7
23.1
22.4
21.7
20.6
19.3
18.7

16.5
17.8
20.8
23.4
25.1
25.9
26.8
27.4
28.1
28.7
29.2
29.5
29.7
29.7
29.4
29.1
28.5
28.0
27.8
27.0
26.5
26.1
25.2
24.4
23.7
23.1
22.5
21.9
20.7
19.4
18.6

16.5
17.5
20.7
23.3
25.1
25.9
26.5
27.4
28.0
28.7
29.3
29.5
29.8
29.7
29.6
29.2
28.6
28.0
27.6
27.0
26.4
26.1
25.3
24.7
23.9
23.1
22.6
22.0
21.0
19.6
18.5
18.4

16.6
17.4
20.6
23.4
25.2
25.9
26.4
27.2
27.9
28.7
29.3
29.4
29.7
29.5
29.6
29.2
28.6
28.1
27.5
26.7
26.3
26.1
25.3
24.5
24.0
23.3
22.9
22.2
21.3
19.9
18.5
18.3

16.7
17.4
20.5
23.2
25.3
25.8
26.4
27.3
27.9
28.4
29.2
29.4
29.7
29.8
29.6
29.4
28.7
28.1
27.4
26.7
26.3
26.0
25.4
24.5
24.0
23.4
22.9
22.4
21.5
20.1
18.7
18.2

16.8
17.4
20.5
23.2
25.2
25.8
26.4
27.4
27.9
28.4
29.1
29.4
29.7
29.7
29.5
29.3
28.7
28.1
27.3
26.5
25.4
26.0
25.4
24.6
23.9
23.5
23.0
22.4
21.7
20.4
19.0
18.2

16.8
17.4
20.5
23.3
25.2
25.9
26.4
27.3
27.9
28.4
28.9
29.3
29.6
29.7
29.5
29.2
28.7
28.2
27.2
26.4
25.5
25.9
25.3
24.6
23.9
23.5
23.1
22.6
21.8
20.7
19.2
18.1

16.8
17.5
20.3
23.1
25.0
25.9
26.4
27.3
28.0
28.3
28.8
29.3
29.6
29.8
29.6
29.1
28.8
28.2
26.6
26.8
26.1
25.9
25.5
24.6
23.9
23.5
23.1
22.7
22.1
21.0
19.5
18.1

16.8
17.6
20.3
23.2
24.9
25.9
26.5
27.3
27.9
28.4
28.8
29.4
29.6
29.4
29.6
28.6
28.6
28.2
27.6
26.8
26.1
25.9
25.6
24.9
24.0
23.5
23.2
22.7
22.2
21.3
19.8
18.2
18.2

16.9
17.5
20.1
22.9
24.8
25.9
26.6
27.3
27.9
28.4
29.0
29.3
29.5
29.8
29.6
28.8
28.7
28.3
27.6
26.7
26.3
26.0
25.6
25.1
24.2
23.6
23.2
22.8
22.2
21.5
20.2
18.6
18.3

16.8
17.5
19.9
22.8
24.5
25.5
26.6
26.8
28.1
28.5
28.8
29.4
29.6
29.6
29.6
29.2
28.8
28.3
27.6
26.8
26.8
26.0
25.7
25.1
24.4
23.6
23.1
22.9
22.3
21.7
20.4
18.9
18.4

17.1
17.7
19.8
22.8
24.4
25.6
26.6
27.3
28.0
28.3
28.9
29.4
29.1
29.9
29.6
29.2
28.7
28.4
27.8
27.1
26.6
26.0
25.7
25.2
24.6
23.8
23.2
22.9
22.4
21.8
20.9
19.3
18.3

17.1
18.0
19.9
22.9
24.3
25.3
26.4
27.2
27.9
28.5
28.9
29.4
29.8
29.6
29.3
29.2
28.7
28.4
27.7
27.1
26.8
26.1
25.5
25.1
24.7
23.8
23.3
23.0
22.5
22.1
21.2
19.7
18.2
18.1

17.1
17.7
19.9
22.9
24.3
25.2
26.3
27.3
27.7
28.5
29.1
29.5
29.5
30.1
29.6
29.3
28.8
28.4
27.9
27.0
26.6
26.1
25.5
25.1
24.9
23.9
23.3
22.9
22.5
22.4
22.4
20.8
18.5
17.9

17.0
17.7
19.9
22.9
24.4
25.4
26.3
27.2
27.8
28.4
29.1
29.5
29.7
29.7
29.9
28.7
28.6
28.4
27.5
26.1
25.8
25.8
25.5
25.0
24.9
24.2
23.4
22.8
22.5
22.6
23.1
23.0
19.0
17.7

17.0
17.6
19.7
22.9
24.5
25.3
26.3
27.1
27.9
28.3
29.1
28.9
29.8
29.7
29.7
29.4
29.1
28.4
27.6
26.2
26.0
25.9
25.7
25.3
25.0
24.7
23.7
22.9
22.6
22.7
23.6
22.7
19.3
17.6
17.5

17.0
17.3
19.7
23.0
24.5
25.3
26.1
27.2
27.9
28.5
29.3
28.8
29.8
29.5
29.0
29.6
29.2
28.3
27.7
26.9
26.5
26.0
25.7
25.4
25.0
24.8
23.9
22.9
22.6
22.7
23.8
22.3
19.6
17.7
17.4

17.0
16.7
19.6
22.9
24.5
25.3
26.1
27.1
28.1
28.9
29.6
28.9
29.3
29.9
29.3
29.4
28.9
28.3
27.7
26.8
26.5
26.0
25.7
25.5
25.0
24.8
24.1
23.0
22.7
22.8
23.0
21.9
19.9
18.1
17.4

16.7
19.5
22.9
24.3
25.2
26.2
27.1
27.9
29.1
29.5
29.6
29.9
29.9
30.0
29.0
28.7
28.4
27.8
26.9
26.5
26.0
25.8
25.6
25.0
24.9
24.2
23.2
22.8
22.6
22.4
21.8
20.2
18.5
17.5

16.7
19.5
22.9
24.4
25.2
26.3
27.1
28.0
28.5
29.1
29.7
29.9
29.9
29.8
29.2
28.8
28.5
28.0
27.0
26.5
26.2
26.0
25.6
25.2
25.0
24.3
23.3
22.7
22.4
22.2
21.8
20.7
18.9
17.7

16.3
19.4
22.9
24.3
25.4
26.2
27.2
28.0
28.9
29.2
28.6
29.9
29.9
29.6
29.4
28.2
28.8
28.2
27.2
26.6
26.5
26.1
25.6
25.4
25.1
24.4
23.4
22.7
22.3
22.2
21.8
21.0
19.4
17.7
17.8

16.3
19.3
22.8
24.2
25.4
26.0
26.8
28.0
28.7
29.2
29.5
29.0
29.9
29.6
29.5
28.6
28.9
28.4
27.5
26.8
26.5
26.2
25.7
25.5
25.1
24.7
23.6
22.6
22.4
22.2
21.9
21.2
19.8
18.2
17.9

16.1
19.1
22.7
24.2
25.5
26.0
27.0
27.8
28.7
29.5
29.5
29.9
30.0
30.0
29.4
29.4
29.1
28.3
27.5
26.6
26.4
26.3
25.7
25.4
25.1
24.9
24.0
22.8
22.4
22.2
22.1
21.5
20.3
18.6
18.0

16.1
18.8
22.4
24.3
25.5
26.2
27.0
27.7
28.5
29.5
29.5
29.9
30.1
30.1
29.3
29.5
28.7
28.6
27.8
27.0
26.6
25.9
25.8
25.4
25.2
24.9
24.2
23.0
22.5
22.3
22.1
21.7
20.7
19.1
18.0

16.0
18.7
22.2
24.2
25.5
26.1
26.9
27.7
27.8
29.5
29.6
30.0
30.0
30.1
30.0
29.6
29.2
28.7
26.8
27.0
26.6
25.8
25.8
25.5
25.2
24.9
24.4
23.1
22.5
22.4
22.3
21.9
21.1
19.6
18.0
18.0

15.9
18.6
21.9
24.1
25.3
25.9
26.9
27.7
28.4
29.6
29.7
29.9
30.2
29.8
30.0
29.6
29.2
28.8
28.0
27.0
26.5
26.2
25.9
25.6
25.2
25.0
24.6
23.4
22.7
22.4
22.4
22.1
21.4
20.1
18.4
18.0

16.0
18.5
21.9
23.9
24.9
25.9
27.0
27.6
28.4
29.5
29.7
29.9
30.0
30.2
30.1
29.7
29.1
28.9
27.9
27.2
26.6
26.4
26.0
25.7
25.2
25.0
24.7
23.8
22.9
22.6
22.4
22.2
21.7
20.6
18.8
18.0

15.9
18.2
21.7
23.8
24.7
26.0
27.2
28.1
28.8
29.6
29.7
29.8
30.1
30.2
30.2
29.9
29.0
28.6
28.0
27.3
26.8
26.5
26.1
25.8
25.4
25.0
24.8
24.2
23.1
22.3
22.3
22.2
21.9
20.9
19.3
17.9

16.0
18.1
21.7
23.6
25.1
26.3
27.6
28.3
29.1
29.6
29.6
30.0
30.1
30.1
29.9
30.0
29.5
28.7
28.1
27.4
26.9
26.5
26.2
25.7
25.5
25.1
24.8
24.6
23.6
22.6
22.5
22.4
22.1
21.4
19.7
17.9
18.0

16.1
17.8
21.4
23.6
24.9
26.5
27.6
28.4
29.2
29.6
29.3
29.9
30.1
30.1
29.7
29.8
29.6
28.9
28.1
27.4
26.9
26.6
26.3
25.8
25.5
25.2
24.9
24.9
24.1
22.8
22.5
22.4
22.2
21.6
20.1
18.2
17.9

16.1
17.5
21.4
23.5
24.8
26.3
27.6
28.5
29.3
29.7
29.5
30.0
30.1
29.9
29.9
29.5
29.8
29.2
28.2
27.4
26.9
26.6
26.5
25.9
25.4
25.3
25.1
25.1
24.1
22.9
22.7
22.6
22.4
21.9
20.6
18.6
17.8

16.2
17.4
21.4
23.9
24.7
26.3
27.5
28.5
29.4
29.8
29.7
30.0
30.1
30.0
29.7
29.9
29.7
29.0
28.4
27.7
27.0
26.6
26.5
26.1
25.6
25.1
25.0
25.2
24.4
23.2
22.6
22.6
22.5
22.1
20.9
19.0
17.8

16.2
17.1
21.3
23.7
24.6
25.9
27.0
27.8
29.0
29.5
29.9
30.0
29.6
30.0
30.2
29.9
29.9
29.5
28.5
27.9
27.0
26.6
26.3
26.0
25.5
25.1
25.0
25.2
24.6
23.4
22.8
22.7
22.5
22.2
21.2
19.3
17.7

16.1
17.0
21.1
23.7
24.7
25.6
26.7
27.1
28.3
29.3
29.9
29.9
29.5
30.0
30.1
30.0
29.6
29.6
28.6
27.9
27.1
26.6
26.2
25.8
25.6
25.1
25.0
25.1
24.8
23.8
22.9
22.7
22.6
22.3
21.6
19.8
17.8
17.7

16.0
16.6
20.8
23.4
24.6
25.5
26.5
27.2
28.0
29.1
29.3
29.8
29.8
30.1
30.3
30.1
29.8
29.6
28.9
28.0
27.2
26.5
26.2
26.0
25.6
25.2
25.1
25.1
24.9
24.2
23.0
22.7
22.6
22.4
21.8
20.2
18.2
17.6

15.9
15.5
20.4
23.0
24.5
25.4
26.4
27.4
28.1
28.9
29.2
29.2
28.7
30.0
30.2
30.3
29.7
29.6
29.0
28.2
27.4
26.5
26.2
26.1
25.7
25.5
25.2
25.1
25.0
24.5
23.1
22.7
22.4
22.3
22.0
20.6
18.5
17.4

15.0
20.2
22.9
24.5
25.5
26.5
27.5
28.5
29.1
29.3
29.7
28.9
29.8
30.1
30.2
30.0
29.7
29.1
28.2
27.5
26.6
26.2
26.3
25.7
25.4
25.4
25.2
25.0
24.7
23.4
22.7
22.6
22.6
22.1
21.0
19.1
17.2

14.6
19.8
22.6
24.4
25.5
26.4
27.6
28.4
29.2
28.9
29.8
30.1
29.8
29.9
30.3
30.2
29.3
29.2
28.4
27.6
26.8
26.2
26.2
26.0
25.5
25.3
25.4
25.2
24.9
23.8
22.7
22.6
22.6
22.4
21.4
19.6
17.2
17.1

14.4
19.9
22.6
24.3
25.3
26.1
27.2
28.3
28.9
29.2
29.7
29.9
30.1
30.1
30.3
30.2
29.6
29.4
28.6
27.7
26.9
26.2
26.2
26.2
25.5
25.2
25.2
25.2
24.9
23.9
22.8
22.6
22.6
22.4
21.6
20.0
17.7
16.9

14.2
19.8
22.7
24.0
25.1
25.8
26.9
27.9
28.8
29.2
29.8
30.1
30.1
30.2
30.0
30.3
29.9
28.9
28.8
27.8
27.0
26.3
26.3
26.3
25.6
24.6
24.9
25.1
24.6
23.9
22.9
22.6
22.5
22.4
21.9
20.4
18.3
16.7

13.9
19.4
22.7
23.9
25.1
25.7
26.6
27.6
28.4
28.9
29.7
30.1
30.1
30.1
30.2
30.4
29.8
29.7
29.0
27.9
27.2
26.5
26.5
26.5
25.7
25.3
25.2
24.9
24.8
24.2
23.1
22.6
22.4
22.4
21.9
20.6
18.7
16.5

14.1
19.0
22.4
23.9
25.0
25.7
26.3
27.3
28.1
29.0
29.8
30.1
30.2
30.3
30.4
30.5
30.1
29.9
29.2
28.2
27.3
26.7
26.4
26.7
25.9
25.6
24.9
24.9
25.0
24.7
23.4
22.5
22.4
22.3
22.0
21.0
19.2
16.4
16.3

14.6
18.3
22.5
24.1
25.0
25.6
26.3
27.2
27.8
28.8
29.7
30.2
30.2
30.2
30.5
30.4
30.2
29.9
29.2
28.4
27.5
26.8
26.2
26.4
26.1
25.7
25.4
25.3
25.1
24.9
24.0
22.7
22.3
22.1
21.8
21.1
19.4
16.6
16.2

14.4
18.0
22.5
24.4
25.2
25.6
26.4
27.2
27.8
28.5
29.6
30.1
30.2
30.2
30.3
30.6
30.2
29.7
29.3
28.7
27.7
26.9
26.2
26.2
26.2
25.7
25.5
25.3
25.1
25.1
24.2
22.8
22.2
22.1
21.7
21.1
19.7
17.1
16.1

14.6
17.3
22.2
24.5
25.4
25.5
26.2
26.9
27.8
28.6
29.7
30.1
30.2
30.2
30.2
30.3
30.2
29.7
29.4
28.7
27.8
27.0
26.2
26.2
26.2
25.7
25.5
24.8
25.2
25.1
24.3
22.9
22.2
22.0
21.6
21.1
19.8
17.5
16.1

14.2
16.5
22.1
24.7
25.5
25.6
26.2
27.2
27.8
28.5
29.8
29.4
29.6
30.1
29.7
30.3
30.2
30.0
29.5
28.8
27.9
27.1
26.2
26.1
26.5
25.8
25.7
24.9
25.1
25.2
24.4
23.0
22.2
22.0
21.6
21.0
19.9
18.0
16.2

14.2
16.2
22.0
24.6
25.6
25.7
26.2
27.1
28.0
28.8
29.5
30.0
30.1
30.2
30.4
30.1
30.2
30.1
29.6
28.8
28.0
27.1
26.3
26.2
26.7
26.0
25.7
25.4
25.2
25.2
24.8
23.2
22.2
21.9
21.6
21.0
19.9
18.5
16.3
16.4

14.0
15.8
22.0
24.4
25.4
25.9
26.2
26.9
27.9
28.7
29.4
29.8
30.1
30.3
29.8
30.3
30.4
30.2
29.7
28.9
27.9
27.1
26.5
26.3
26.7
26.2
25.7
25.4
25.3
25.1
25.1
23.8
22.3
21.8
21.5
21.0
20.3
19.0
17.0
16.5

14.1
14.9
22.2
24.3
25.3
25.8
26.1
26.9
27.8
28.6
29.4
29.7
30.1
30.2
30.3
30.1
30.5
30.1
29.8
29.2
28.3
27.3
26.7
26.4
26.5
26.3
25.6
25.2
25.2
24.9
25.1
24.4
22.4
21.7
21.5
21.1
20.5
19.5
17.7
16.4

13.8
13.6
22.1
24.2
25.0
25.5
25.8
26.8
27.5
28.5
29.2
29.6
29.7
29.9
30.3
30.6
30.6
30.2
30.0
29.4
28.5
27.5
27.0
26.3
26.4
26.3
25.6
25.3
25.1
25.0
25.1
24.7
22.5
21.7
21.5
21.2
20.8
20.0
18.4
16.4

13.6
21.6
24.0
25.1
25.5
26.0
26.4
27.2
28.2
29.0
29.5
29.6
29.9
30.2
30.8
30.6
30.1
30.0
29.6
28.6
27.7
27.0
26.6
26.6
26.4
25.8
25.4
25.2
25.1
25.0
24.8
22.7
21.7
21.5
21.3
21.0
20.3
19.0
16.4

13.3
21.4
23.7
25.1
25.5
25.9
26.2
26.9
27.8
28.6
29.1
29.6
29.9
30.2
30.6
30.7
30.5
29.9
29.1
28.7
27.9
27.1
26.6
26.5
26.5
25.9
25.6
25.2
25.2
25.2
24.7
22.9
21.9
21.6
21.3
21.0
20.6
19.5
16.7
16.4

12.9
21.0
23.5
24.9
25.4
25.8
26.1
26.7
27.6
27.0
29.1
29.5
29.9
30.2
30.5
30.8
30.4
29.9
29.5
28.7
28.0
27.1
26.7
26.5
26.6
26.2
25.7
25.4
24.9
25.1
24.7
23.5
22.0
21.5
21.3
21.1
20.7
19.8
17.5
16.4

13.0
20.3
23.4
25.1
25.6
25.9
26.0
26.5
27.4
28.5
29.2
29.6
30.0
30.2
30.3
30.8
30.4
30.1
29.3
29.1
28.3
27.2
26.8
26.6
26.6
26.1
25.8
25.6
24.8
24.8
24.7
23.9
22.4
21.6
21.4
21.2
20.8
20.1
18.2
16.3

12.9
19.9
23.1
24.9
25.7
25.8
26.1
26.4
27.4
28.5
29.1
29.4
30.0
30.3
30.4
30.5
30.6
30.1
29.4
29.2
28.5
27.3
26.6
26.5
26.6
26.1
25.8
25.6
25.3
24.9
24.8
24.2
22.8
21.6
21.4
21.2
21.0
20.2
18.7
16.1

13.3
19.5
22.5
24.8
25.5
25.9
26.0
26.3
27.3
28.3
28.8
29.2
29.7
30.1
30.5
30.4
30.7
30.4
29.9
29.2
28.5
27.4
26.8
26.5
26.4
26.2
25.8
25.5
25.2
25.0
24.7
24.4
23.2
21.8
21.4
21.3
21.0
20.4
19.0
16.2
16.1

14.0
18.9
22.3
24.7
25.6
26.0
25.8
26.2
27.2
27.9
28.8
28.9
29.4
30.1
30.4
30.3
30.5
30.4
30.0
29.4
28.6
27.6
26.8
26.5
26.4
26.4
26.0
25.5
25.1
25.0
24.6
24.6
23.8
22.2
21.5
21.4
21.1
20.6
19.5
16.9
16.0

13.9
18.8
22.2
24.4
25.4
25.8
25.9
26.2
27.2
27.8
28.5
28.8
29.3
29.7
30.4
30.2
30.7
30.4
30.1
29.5
28.9
27.8
26.9
26.5
26.5
26.5
26.0
25.5
25.1
25.0
24.6
24.5
24.2
22.5
21.6
21.3
21.2
20.7
19.7
17.6
15.9

13.3
18.5
22.1
24.3
25.2
25.6
25.8
26.2
27.2
27.8
28.4
28.8
29.0
29.6
30.3
30.2
30.6
30.5
30.2
29.8
29.0
27.9
27.1
26.6
26.4
26.6
26.0
25.5
25.0
25.0
24.7
24.4
24.3
23.0
21.6
21.4
21.2
20.7
19.8
18.1
15.8

12.9
17.9
21.8
24.2
25.2
25.7
25.6
25.8
26.7
27.2
28.1
28.3
29.4
30.1
30.4
30.4
30.5
30.6
30.4
29.8
29.2
28.2
27.4
26.6
26.4
26.6
25.9
25.4
25.0
25.0
24.7
24.4
24.2
23.4
21.7
21.3
21.1
20.7
19.9
18.5
15.8
15.8

13.0
17.4
21.7
24.2
25.4
25.5
25.4
25.5
26.2
27.0
27.7
28.6
29.8
30.2
30.5
30.5
30.5
30.5
30.2
29.9
29.3
28.5
27.4
26.8
26.6
26.5
25.9
25.5
25.1
25.0
24.7
24.4
24.3
23.5
22.0
21.4
21.1
20.6
20.0
18.8
16.4
15.6

13.3
16.2
21.5
24.5
25.4
25.3
25.3
25.6
26.2
26.7
27.6
28.8
29.8
30.1
30.4
30.6
30.5
30.3
30.2
29.7
29.3
28.8
27.6
26.8
26.7
26.7
26.0
25.5
25.1
24.9
24.6
24.5
24.3
23.7
22.2
21.4
21.1
20.7
20.1
18.9
17.0
15.4

13.5
16.1
21.0
24.2
25.7
25.3
25.2
25.6
26.3
26.6
27.4
28.2
29.0
29.9
30.2
30.5
30.5
30.2
30.1
29.6
29.4
29.0
27.8
26.8
26.7
26.6
26.0
25.6
25.1
24.7
24.7
24.6
24.4
23.9
22.6
21.4
21.1
20.7
20.0
19.0
17.4
15.3

13.8
16.4
21.0
24.1
25.8
25.2
25.2
25.6
26.2
26.6
27.1
27.7
28.1
29.5
30.1
30.4
30.5
30.3
30.1
29.5
29.3
29.1
28.0
26.9
26.7
26.6
26.1
25.6
25.3
24.9
24.7
24.7
24.6
24.0
23.1
21.6
21.0
20.7
20.1
19.2
17.7
15.4
15.2

13.6
15.9
20.9
23.6
25.6
25.1
25.1
25.3
26.1
26.5
26.8
27.5
28.1
29.3
30.0
30.4
30.6
30.3
30.0
29.6
29.2
29.3
28.4
27.1
26.6
26.6
26.4
25.6
25.4
24.9
24.6
24.6
24.8
24.2
23.6
22.0
21.0
20.7
20.2
19.5
18.1
15.9
15.2

13.7
15.5
20.7
23.5
25.3
25.1
25.1
25.2
26.0
26.4
26.5
27.5
28.0
29.4
30.1
30.6
30.6
30.4
30.1
29.7
29.4
29.4
28.6
27.4
26.6
26.7
26.3
25.7
25.4
25.1
24.6
24.6
24.8
24.4
24.0
22.6
21.0
20.7
20.3
19.7
18.5
16.7
15.1

13.5
14.2
20.5
23.3
25.1
25.2
25.1
25.3
26.0
26.1
26.3
27.2
28.2
29.1
30.1
30.5
30.6
30.6
30.2
29.9
29.4
29.3
28.5
27.6
26.8
26.6
26.3
26.0
25.6
25.1
24.7
24.6
24.9
24.7
24.3
22.9
21.1
20.7
20.4
19.9
19.0
17.2
15.1

13.9
13.8
20.6
23.2
24.4
25.4
25.2
25.3
25.7
25.8
26.1
27.0
27.9
28.7
29.6
30.0
30.5
30.7
30.2
30.1
29.6
29.4
28.9
27.9
26.8
26.4
26.2
26.2
25.8
25.1
24.8
24.7
24.7
24.8
24.3
23.2
21.3
20.6
20.4
19.9
19.2
17.8
15.2
15.1

14.6
20.5
23.3
24.4
25.3
25.2
25.2
25.4
25.6
26.1
26.8
27.8
28.5
29.0
29.5
30.4
30.6
30.4
30.1
29.6
29.6
29.2
28.2
27.0
26.4
26.2
26.3
25.9
24.9
24.8
24.8
24.7
24.8
24.3
23.6
21.6
20.8
20.5
20.1
19.5
18.2
16.1
15.0

13.9
20.4
23.4
24.5
25.3
25.0
25.0
25.2
25.4
25.6
26.4
27.7
28.6
28.7
29.4
30.5
30.6
30.4
30.2
29.9
29.6
29.2
28.6
27.2
26.6
26.2
26.2
25.8
24.9
24.8
24.9
24.6
24.8
24.4
23.8
21.9
20.8
20.5
20.2
19.6
18.6
16.7
15.0

14.5
15.0
19.8
23.4
24.7
25.1
24.7
24.7
24.9
25.3
25.7
26.2
27.3
28.2
28.6
29.3
30.1
30.6
30.3
30.0
30.4
29.6
29.1
28.6
27.6
27.1
26.6
26.2
25.8
25.1
24.8
24.9
24.8
24.7
24.3
24.1
22.6
21.0
20.6
20.2
19.7
18.8
17.2
15.0

14.5
14.6
19.7
23.2
24.6
25.1
24.7
24.6
24.7
25.1
25.7
26.1
26.8
28.0
28.6
29.1
30.0
30.5
30.4
30.3
30.4
29.9
29.3
28.9
27.9
27.2
26.6
26.2
26.0
25.2
24.9
24.9
25.0
24.7
24.4
24.3
23.3
21.3
20.6
20.3
19.8
19.1
17.6
15.3
15.1

13.5
19.7
23.3
24.9
25.0
24.8
24.5
24.6
24.9
25.6
25.8
26.4
27.3
28.3
28.9
29.8
30.4
30.4
29.9
30.4
30.4
29.8
29.1
27.9
27.3
26.6
26.2
26.3
25.4
25.0
25.0
25.1
24.7
24.4
24.3
23.6
21.8
20.7
20.3
19.9
19.3
18.0
16.1
15.1

13.7
19.4
23.1
24.9
24.7
24.7
24.6
24.7
24.9
25.4
25.7
26.3
27.0
28.1
28.9
29.7
30.2
30.5
30.3
30.2
30.2
29.9
29.2
28.5
27.5
26.8
26.3
26.3
25.6
25.0
25.0
24.8
24.6
24.3
24.3
23.9
22.3
20.7
20.4
20.1
19.4
18.4
16.8
15.0

14.3
19.2
22.8
24.7
24.6
24.7
24.7
24.7
24.9
25.2
25.9
26.4
26.8
27.7
28.9
29.5
29.9
30.4
30.3
29.5
30.2
29.8
29.3
28.3
27.8
27.0
26.4
25.5
25.7
25.1
24.9
24.9
24.6
24.3
24.3
23.9
22.6
20.9
20.5
20.2
19.7
18.9
17.3
14.9
14.8

13.6
18.8
22.6
24.5
24.3
24.5
24.9
24.7
24.8
25.1
26.0
26.4
26.7
27.6
28.4
29.1
29.7
30.4
30.0
29.9
29.9
29.0
29.1
28.6
28.2
27.2
26.5
26.2
25.6
25.3
24.9
24.6
24.6
24.4
24.3
24.0
22.9
21.2
20.6
20.3
19.9
19.2
17.8
15.4
14.7

13.7
18.4
22.3
24.5
24.3
24.0
24.7
24.7
24.8
25.1
25.8
26.0
26.6
27.2
28.2
28.8
29.6
30.3
30.1
29.8
29.8
29.6
29.1
28.6
28.3
27.5
26.8
26.4
26.2
25.4
25.1
25.0
24.9
24.5
24.3
24.1
23.1
21.3
20.7
20.5
20.2
19.6
18.2
15.9
14.7

13.7
17.9
22.1
24.3
24.3
24.4
24.5
24.6
24.9
25.2
25.7
25.9
26.5
27.0
28.1
28.8
29.5
30.3
30.1
29.8
29.4
29.7
29.2
28.9
28.4
27.7
27.2
26.6
26.1
25.5
25.3
25.2
25.1
24.7
24.5
24.1
23.4
21.5
20.9
20.6
20.4
19.9
18.8
16.7
14.5

14.1
17.3
21.9
24.2
24.6
24.4
24.4
24.6
25.0
25.5
25.9
26.0
26.4
26.9
27.8
28.7
29.4
30.1
30.2
29.8
29.4
29.8
29.4
28.8
28.4
27.9
27.2
26.7
26.6
25.7
25.3
25.3
25.1
24.7
24.6
24.1
23.6
22.1
21.1
20.9
20.7
20.4
19.5
17.6
14.5
14.4

13.7
17.1
21.7
24.3
24.7
24.6
24.5
24.6
25.1
25.6
26.1
26.1
26.2
26.7
27.4
28.6
29.2
30.1
30.4
29.9
29.8
29.8
29.3
29.0
28.5
28.1
27.3
26.8
26.2
25.3
25.4
25.4
24.9
23.7
24.7
24.3
23.8
22.7
21.4
21.1
21.1
20.9
20.3
18.5
15.2
14.4

13.8
16.7
21.4
24.4
24.7
24.6
24.6
24.6
25.0
25.4
25.8
26.2
26.2
26.5
27.1
28.1
29.2
30.0
30.2
30.0
29.9
30.0
29.8
29.3
28.7
28.2
27.5
26.9
25.7
25.0
25.5
25.5
25.0
24.0
24.5
24.5
24.2
23.2
22.0
21.6
21.6
21.4
20.8
19.3
16.1
14.4

13.2
16.5
21.4
24.4
24.7
24.6
24.5
24.6
24.9
25.2
25.4
26.1
25.9
26.0
26.7
27.7
29.0
29.8
30.1
30.1
30.1
30.0
30.1
29.5
28.7
28.2
27.6
26.9
26.7
26.5
25.7
25.5
25.1
24.8
24.7
24.1
24.5
23.8
22.6
21.8
21.8
21.7
21.2
20.0
17.1
14.4

12.9
16.4
21.1
24.2
24.6
24.5
24.5
24.5
24.9
24.8
25.4
25.8
25.9
25.9
26.4
27.5
28.6
29.6
30.1
30.3
30.0
30.1
30.5
29.7
29.2
28.4
28.1
27.5
27.2
26.8
26.1
25.8
25.3
24.2
24.8
24.6
24.5
24.1
23.2
22.3
22.1
21.9
21.4
20.4
18.1
14.5
14.4

13.0
15.7
20.5
23.9
24.5
24.4
24.5
24.7
24.9
25.0
25.4
25.7
25.9
26.0
26.1
27.1
28.3
29.6
29.8
30.0
29.9
30.2
30.5
30.3
28.3
28.7
28.4
27.9
27.6
27.2
26.6
25.9
25.3
25.0
24.6
24.8
24.4
24.3
23.6
22.5
22.3
22.2
21.7
20.7
18.6
14.8
14.3

13.3
15.1
19.3
23.3
24.5
24.3
24.5
24.7
24.9
25.0
25.2
25.8
26.1
26.0
26.1
26.7
27.8
29.4
29.6
30.0
29.9
29.7
30.2
30.3
28.5
28.5
28.1
27.9
27.8
27.2
26.5
26.1
25.5
25.2
25.0
25.0
24.5
24.4
24.1
22.8
22.5
22.3
21.9
21.1
19.2
15.8
14.3

14.2
14.6
18.0
22.2
24.6
24.4
24.4
24.6
24.9
25.1
25.2
25.7
25.9
26.0
26.1
26.7
27.6
28.4
29.3
30.0
30.0
29.8
29.4
29.8
29.7
29.0
28.4
28.1
27.9
27.7
26.9
26.3
25.6
25.2
25.1
25.1
24.8
24.6
24.4
23.5
22.7
22.4
22.1
21.4
19.9
17.0
14.4

14.6
17.0
21.3
24.2
24.4
24.4
24.5
24.6
25.0
25.1
25.5
25.7
25.8
26.2
26.4
26.9
27.9
29.1
29.9
30.1
29.7
29.7
29.0
30.2
28.1
28.6
28.3
28.0
27.8
27.1
26.4
25.6
24.9
25.2
25.2
25.1
24.8
24.7
24.0
22.9
22.5
22.2
21.7
20.6
17.9
14.3
14.3

14.7
16.2
20.6
23.9
24.6
24.4
24.2
24.2
24.8
24.9
25.1
25.4
25.9
26.2
26.3
26.6
27.6
29.0
29.6
30.1
29.6
29.6
29.3
30.0
29.2
28.7
28.5
28.0
27.8
27.4
26.7
25.7
25.2
25.2
25.0
25.3
25.1
24.9
24.3
23.1
22.7
22.4
22.1
21.1
19.0
14.7
14.3

15.1
15.4
19.4
23.3
24.6
24.4
24.3
24.3
24.6
24.9
24.9
25.3
25.6
25.9
26.2
26.4
27.2
28.2
28.6
29.9
29.9
29.5
28.8
29.7
29.3
28.3
28.5
28.1
27.9
27.4
26.7
25.9
25.4
25.2
25.4
25.3
25.3
24.9
24.5
23.3
22.7
22.6
22.4
21.6
19.9
16.4
14.5

15.6
18.3
22.6
24.8
24.4
24.3
24.3
24.4
24.8
24.9
25.2
25.6
25.8
26.1
26.3
26.9
27.7
29.0
29.8
30.0
29.7
29.3
29.8
29.4
28.9
28.6
28.3
28.2
27.6
26.9
26.4
25.8
25.2
25.4
25.3
25.4
25.1
24.7
23.7
22.9
22.7
22.5
21.7
20.3
17.5
14.6

15.7
17.5
21.7
24.5
24.5
24.5
24.4
24.4
24.7
25.1
25.2
25.4
25.6
26.1
26.1
26.7
27.4
28.5
29.2
29.8
29.9
29.7
29.7
29.6
29.1
28.8
28.3
28.2
26.9
27.1
26.7
26.0
25.6
25.4
25.1
25.4
25.2
24.9
24.0
23.0
22.7
22.5
22.0
20.8
18.4
14.7
14.6

16.0
16.7
20.9
24.1
24.7
24.5
24.5
24.5
24.8
25.1
25.2
25.2
25.5
26.0
26.1
26.6
27.3
28.1
29.1
29.8
30.1
30.1
29.6
29.5
29.4
28.9
28.4
27.6
27.9
27.3
27.0
26.3
25.7
25.5
25.4
25.4
25.1
24.9
24.1
23.1
22.8
22.6
22.1
21.1
19.1
15.6
14.5

16.2
16.3
19.8
23.5
24.6
24.6
24.5
24.5
24.8
25.1
25.2
25.1
25.3
25.8
25.9
26.3
27.2
27.8
28.7
29.5
30.2
30.2
29.9
29.7
29.7
29.0
28.6
28.1
28.1
27.5
27.2
26.4
25.9
25.6
24.7
24.4
25.3
25.0
24.4
23.3
22.9
22.6
22.3
21.5
19.9
16.7
14.4

16.2
18.7
22.9
24.7
24.6
24.5
24.5
24.7
25.0
24.9
25.1
25.3
25.7
25.9
26.2
26.8
27.4
28.3
29.4
30.2
30.2
29.9
29.8
30.0
29.3
28.6
28.4
27.8
27.7
27.6
26.8
26.0
25.6
24.9
25.5
25.3
25.0
24.6
23.4
22.9
22.7
22.4
21.8
20.6
17.9
14.4

16.3
18.0
22.1
24.4
24.6
24.6
24.7
24.8
24.8
24.9
24.9
25.1
25.5
25.8
26.0
26.5
27.1
27.7
29.1
29.8
30.2
29.4
29.8
29.6
29.6
28.2
28.2
28.1
27.7
27.7
27.0
26.2
25.8
25.0
24.8
25.0
25.1
24.7
23.8
23.1
22.8
22.6
22.0
21.0
18.7
14.6
14.6

16.4
16.9
21.2
24.1
24.5
24.5
24.7
24.8
24.7
24.8
24.6
25.1
25.5
25.7
25.9
26.3
26.8
27.5
28.3
29.7
30.3
30.2
29.7
29.5
29.6
29.3
28.7
27.9
27.6
27.4
27.1
26.4
25.4
25.6
25.4
25.3
25.1
24.9
24.2
23.2
22.9
22.6
22.3
21.3
19.4
15.3
14.5

16.4
16.4
20.0
23.6
24.6
24.5
24.6
24.8
24.8
24.8
24.9
25.0
25.4
25.8
25.9
26.2
26.4
27.1
28.0
29.3
30.2
30.1
30.2
29.7
29.6
29.6
28.9
28.4
28.0
27.2
27.4
26.6
25.9
25.6
25.4
25.1
25.1
25.0
24.5
23.4
23.0
22.7
22.4
21.7
20.1
16.4
14.4

16.4
19.0
22.9
24.7
24.6
24.6
24.8
24.8
24.8
24.8
25.0
25.2
25.5
25.7
26.1
26.2
26.6
27.8
28.9
29.9
30.4
30.2
29.8
29.7
29.6
29.0
28.6
28.2
27.9
27.6
27.0
26.1
25.5
25.2
25.4
25.3
25.0
24.6
23.7
22.9
22.7
22.5
21.9
20.6
17.5
14.4

16.4
18.1
22.2
24.7
24.8
24.7
24.8
24.8
24.7
24.8
24.9
25.2
25.3
25.5
25.9
26.2
26.5
27.5
28.3
29.3
30.5
30.4
30.3
29.7
29.6
29.2
28.7
28.4
28.3
27.8
27.3
26.3
25.8
24.9
25.4
25.4
25.1
24.7
23.9
23.0
22.7
22.5
22.1
20.8
18.3
14.6
14.5

16.4
16.8
21.1
24.5
24.9
24.8
24.9
24.8
24.7
24.7
24.8
24.9
25.2
25.5
25.9
26.1
26.4
27.0
27.9
29.0
29.9
30.5
30.4
29.8
29.3
29.5
28.8
28.6
28.2
27.9
27.6
26.8
25.8
25.7
25.2
25.4
25.1
24.9
24.2
23.1
22.7
22.5
22.1
21.2
19.0
15.3
14.3

16.4
16.3
20.2
23.9
24.8
24.8
25.1
24.8
24.8
24.8
24.7
24.6
25.0
25.4
25.8
26.0
26.2
26.6
27.7
28.5
29.3
30.5
30.5
29.9
29.4
29.7
29.3
28.7
28.3
28.0
27.5
27.1
26.3
26.1
25.8
25.4
25.3
25.1
24.4
23.1
22.7
22.5
22.2
21.3
19.6
16.3
14.2

16.3
19.0
23.0
24.9
24.8
25.1
24.9
24.8
24.7
24.7
24.6
24.9
25.4
25.9
25.9
26.2
26.5
27.3
28.2
29.1
30.0
30.4
30.2
29.5
29.6
29.6
28.8
28.3
28.1
27.6
27.2
26.4
26.1
25.7
24.8
24.9
25.2
24.7
23.3
22.7
22.5
22.3
21.6
20.1
17.3
14.0

16.2
17.8
21.8
24.7
24.9
24.8
24.8
24.8
24.7
24.7
24.7
24.9
25.4
25.9
25.7
25.8
26.2
26.9
28.1
28.8
29.8
30.3
30.4
29.6
29.5
29.7
28.8
28.6
28.1
27.5
27.4
26.8
26.1
26.0
25.8
25.6
25.4
25.0
23.8
22.8
22.5
22.3
21.8
20.5
18.1
14.1
14.0

16.2
16.6
20.1
24.1
25.0
24.8
24.7
24.7
24.6
24.6
24.7
24.9
25.3
25.6
25.7
25.3
25.9
26.6
27.7
28.6
29.6
30.1
30.4
29.7
29.5
29.7
29.0
28.7
28.4
27.9
27.6
26.9
26.3
26.2
25.9
25.6
25.4
25.0
24.4
23.0
22.6
22.3
21.9
20.9
18.8
15.2
13.8

16.2
16.2
19.0
23.2
25.2
24.7
24.6
24.7
24.6
24.6
24.7
24.9
25.2
25.4
25.5
25.6
25.9
26.5
27.1
28.1
29.0
29.9
30.3
30.0
29.6
29.2
29.3
28.9
28.5
28.0
27.9
27.4
26.7
26.3
25.9
25.7
25.3
25.2
24.6
23.4
22.7
22.4
22.0
21.2
19.6
16.2
13.7

16.2
18.3
22.4
24.7
24.7
24.7
24.7
24.6
24.7
24.7
25.0
25.2
25.4
25.4
25.5
25.8
26.3
26.7
27.6
28.7
29.5
29.9
30.4
29.9
29.9
29.6
29.2
28.7
28.6
28.3
27.7
26.9
26.2
25.9
25.7
25.3
25.2
24.8
23.8
22.8
22.5
22.1
21.5
20.2
17.2
13.6

16.2
17.3
21.3
24.2
24.7
24.7
24.7
24.7
24.8
24.8
24.8
25.2
25.2
25.4
25.5
25.7
26.0
26.5
27.4
28.1
29.1
29.7
30.1
29.3
29.7
29.9
29.6
28.9
28.9
28.7
28.0
27.1
26.6
26.1
25.6
25.4
25.1
24.9
24.2
23.0
22.5
22.2
21.7
20.6
18.2
13.7
13.4

16.1
16.5
20.1
23.7
24.8
24.7
24.7
24.7
24.7
24.4
24.8
25.0
25.0
25.3
25.4
25.6
25.9
26.4
27.1
27.7
28.8
29.4
29.9
30.2
29.9
29.8
29.9
29.1
29.1
28.8
28.6
27.6
26.9
26.4
25.8
25.5
25.1
25.0
24.4
23.1
22.6
22.3
21.8
20.8
18.9
15.1
13.3

16.2
16.1
18.9
22.9
24.6
24.7
24.7
24.6
24.7
24.8
24.8
24.9
24.9
25.1
25.4
25.6
25.8
26.2
26.6
27.5
28.6
29.2
29.7
30.1
29.5
29.9
30.0
29.2
29.3
29.1
28.6
28.1
27.2
26.5
26.0
25.2
25.2
25.1
24.6
23.3
22.6
22.3
21.9
21.1
19.5
16.4
13.6

16.0
18.3
22.0
24.2
24.5
24.5
24.7
24.8
24.7
24.7
24.8
24.9
25.0
25.2
25.5
25.6
25.9
26.4
27.1
28.3
28.9
29.5
30.0
29.6
29.9
30.0
29.6
29.6
29.2
28.5
28.3
27.4
26.7
26.2
25.6
25.3
25.1
24.7
23.7
22.7
22.3
22.0
21.3
20.1
17.4
13.7
13.7

16.1
17.6
21.2
23.9
24.3
24.6
24.7
24.5
24.6
24.4
24.7
24.9
24.9
25.1
25.3
25.6
25.8
26.1
26.8
27.7
28.5
29.0
29.7
30.0
30.1
30.1
30.2
29.7
28.5
28.2
28.2
27.6
27.0
26.7
25.3
25.4
25.1
24.7
24.2
22.9
22.4
22.1
21.6
20.5
18.4
14.6
13.7

16.3
16.4
20.1
23.4
24.4
24.2
24.7
24.8
24.6
24.4
24.7
24.8
24.8
25.0
25.2
25.4
25.6
26.1
26.7
27.4
28.1
28.9
29.4
29.7
30.2
30.1
30.2
29.7
28.9
28.3
28.1
27.9
27.4
26.9
26.0
26.1
25.5
24.9
24.3
23.2
22.5
22.1
21.6
20.8
19.1
15.5
13.7

16.6
18.6
22.6
24.5
24.4
24.6
24.7
24.6
23.9
24.6
24.9
24.7
25.0
25.1
25.3
25.6
25.9
26.3
27.3
28.0
28.6
29.1
29.6
29.9
29.7
29.8
29.2
29.0
28.4
28.0
27.8
27.5
27.0
26.6
26.1
25.6
25.0
24.7
23.6
22.7
22.2
21.8
21.1
19.6
16.7
13.8

16.9
17.4
21.2
24.2
24.5
24.5
24.7
24.6
24.4
24.5
24.8
24.7
25.1
25.0
25.2
25.5
25.7
26.2
26.6
27.4
28.3
28.9
29.4
29.6
29.6
29.5
29.2
28.9
28.6
28.2
27.7
27.5
26.6
26.8
26.0
25.8
25.4
24.8
23.9
22.8
22.2
21.8
21.3
20.1
17.7
14.1
14.1

17.4
20.0
23.4
24.5
24.4
24.7
24.7
24.5
23.8
24.6
24.5
24.9
25.1
25.2
25.3
25.4
25.7
26.2
26.8
27.9
28.5
29.1
29.5
29.4
29.5
29.2
28.2
28.7
28.6
27.7
27.4
27.1
26.9
26.1
25.9
25.4
25.1
24.3
23.0
22.3
22.0
21.5
20.5
18.6
14.7
14.1

18.3
19.4
22.4
24.2
24.5
24.6
24.7
24.6
24.5
24.5
24.4
24.8
25.0
25.1
25.1
25.3
25.6
26.1
26.6
27.5
28.2
28.5
29.3
29.3
29.4
29.2
28.9
28.3
28.5
27.8
27.7
27.4
27.1
26.6
26.0
25.8
25.2
24.6
23.2
22.4
22.1
21.7
21.1
20.0
16.8
14.8

19.3
21.3
23.8
24.6
24.6
24.6
24.6
24.6
24.5
24.4
24.7
24.8
25.0
25.1
25.1
25.4
26.0
26.4
27.2
27.9
28.3
28.9
28.9
29.3
28.9
29.0
28.7
28.6
28.3
27.8
27.6
27.2
26.8
25.7
25.9
25.5
24.9
23.7
22.6
22.2
21.8
21.4
20.8
19.1
15.4
15.7

20.1
20.3
22.9
24.6
24.8
24.6
24.5
24.6
24.6
24.6
24.7
24.8
24.9
25.1
25.3
25.3
25.9
26.3
26.8
27.7
28.1
28.9
29.2
29.4
29.2
28.9
28.6
28.6
28.6
27.9
27.6
27.3
27.0
26.5
25.9
25.7
25.2
24.2
22.8
22.2
22.0
21.6
21.0
20.2
16.5
15.2

20.5
21.3
24.2
25.1
25.1
24.5
24.6
24.6
24.5
24.6
24.8
24.9
25.1
25.3
25.2
25.7
26.0
26.3
27.0
28.0
28.7
29.1
29.7
29.3
28.9
28.6
28.5
28.5
28.2
27.7
27.5
27.1
26.7
26.1
25.7
25.0
24.6
23.1
22.4
22.0
21.7
21.4
20.7
17.6
14.5

20.9
21.0
22.9
25.0
25.7
24.7
24.7
24.7
24.6
24.6
24.7
24.8
24.9
25.1
25.1
25.4
25.9
26.1
26.6
27.8
28.4
28.9
29.5
29.6
29.0
28.6
28.7
28.6
28.0
27.9
27.5
27.2
26.9
26.0
25.8
25.6
24.8
23.5
22.6
22.1
21.8
21.4
20.8
18.6
14.6
14.0

21.4
20.7
24.2
25.6
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CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.
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CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .
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NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’
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S OFT W AR E:  HY PACK
2010 AER IAL PHOT OGR APHY  DATA S OUR CE: US GS
ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.
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T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
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M OT ION COM PENS AT ION:  APPLANIX  POS -M V4
S ONAR :  R 2S ONIC 2024 (M ULT IBEAM ) OR  ODOM  CV-300 (S INGLEBEAM )
S OFT W AR E:  HY PACK
2010 AER IAL PHOT OGR APHY  DATA S OUR CE: US GS
ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.
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SHEET INDEX
T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
TBM  CAS S  R AM P, T BM  R AILR OAD [ES T ABLIS HED FR OM  COE VER T ICAL CP BM  36], T BM  S AIL AT  T HE FOOT  OF T HE 5T H S T R EET , G.BOAR D 
ON T HE D.S T R EAM  W ES T ER N PIER  OF T HE CENT R AL M ICHIGAN R .R . BR IDGE [GAGE BOAR D W AS  ES T ABLIS HED FR OM  NGS  BM  
HL M ON 25 US E], G.BOAR D ON T HE DOW NS T R EAM  END OF T HE CENT ER  PIER  OF T HE LAKE S T AT E R AILR OAD BR IDGE [ES T ABLIS HED 
FR OM  NGS  BM  HL M ON 16 US E  (PID OJ 0534)], G.BOAR D ON T HE  D.S T R EAM  END OF T HE CT R  PIER  OF LAKE S T AT E R .R . BR IDGE, 
G.BOAR D S ET  ON T HE PILING AT  T HE M OUT H OF T HE BLACK R IVER  ON T HE NOR T H S IDE NEAR  T HE R AILR OAD T R ES T LE

POS IT IONING:APPLANIX  POS -M V4 W / VR S /R T K OR  M AR INES T AR  GNS S .
M OT ION COM PENS AT ION:  APPLANIX  POS -M V4
S ONAR :  R 2S ONIC 2024 (M ULT IBEAM ) OR  ODOM  CV-300 (S INGLEBEAM )
S OFT W AR E:  HY PACK
2010 AER IAL PHOT OGR APHY  DATA S OUR CE: US GS
ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.
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T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
TBM  CAS S  R AM P, T BM  R AILR OAD [ES T ABLIS HED FR OM  COE VER T ICAL CP BM  36], T BM  S AIL AT  T HE FOOT  OF T HE 5T H S T R EET , G.BOAR D 
ON T HE D.S T R EAM  W ES T ER N PIER  OF T HE CENT R AL M ICHIGAN R .R . BR IDGE [GAGE BOAR D W AS  ES T ABLIS HED FR OM  NGS  BM  
HL M ON 25 US E], G.BOAR D ON T HE DOW NS T R EAM  END OF T HE CENT ER  PIER  OF T HE LAKE S T AT E R AILR OAD BR IDGE [ES T ABLIS HED 
FR OM  NGS  BM  HL M ON 16 US E  (PID OJ 0534)], G.BOAR D ON T HE  D.S T R EAM  END OF T HE CT R  PIER  OF LAKE S T AT E R .R . BR IDGE, 
G.BOAR D S ET  ON T HE PILING AT  T HE M OUT H OF T HE BLACK R IVER  ON T HE NOR T H S IDE NEAR  T HE R AILR OAD T R ES T LE

POS IT IONING:APPLANIX  POS -M V4 W / VR S /R T K OR  M AR INES T AR  GNS S .
M OT ION COM PENS AT ION:  APPLANIX  POS -M V4
S ONAR :  R 2S ONIC 2024 (M ULT IBEAM ) OR  ODOM  CV-300 (S INGLEBEAM )
S OFT W AR E:  HY PACK
2010 AER IAL PHOT OGR APHY  DATA S OUR CE: US GS
ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.
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SHEET INDEX
T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
TBM  CAS S  R AM P, T BM  R AILR OAD [ES T ABLIS HED FR OM  COE VER T ICAL CP BM  36], T BM  S AIL AT  T HE FOOT  OF T HE 5T H S T R EET , G.BOAR D 
ON T HE D.S T R EAM  W ES T ER N PIER  OF T HE CENT R AL M ICHIGAN R .R . BR IDGE [GAGE BOAR D W AS  ES T ABLIS HED FR OM  NGS  BM  
HL M ON 25 US E], G.BOAR D ON T HE DOW NS T R EAM  END OF T HE CENT ER  PIER  OF T HE LAKE S T AT E R AILR OAD BR IDGE [ES T ABLIS HED 
FR OM  NGS  BM  HL M ON 16 US E  (PID OJ 0534)], G.BOAR D ON T HE  D.S T R EAM  END OF T HE CT R  PIER  OF LAKE S T AT E R .R . BR IDGE, 
G.BOAR D S ET  ON T HE PILING AT  T HE M OUT H OF T HE BLACK R IVER  ON T HE NOR T H S IDE NEAR  T HE R AILR OAD T R ES T LE

POS IT IONING:APPLANIX  POS -M V4 W / VR S /R T K OR  M AR INES T AR  GNS S .
M OT ION COM PENS AT ION:  APPLANIX  POS -M V4
S ONAR :  R 2S ONIC 2024 (M ULT IBEAM ) OR  ODOM  CV-300 (S INGLEBEAM )
S OFT W AR E:  HY PACK
2010 AER IAL PHOT OGR APHY  DATA S OUR CE: US GS
ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.
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SHEET INDEX
T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
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T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
TBM  CAS S  R AM P, T BM  R AILR OAD [ES T ABLIS HED FR OM  COE VER T ICAL CP BM  36], T BM  S AIL AT  T HE FOOT  OF T HE 5T H S T R EET , G.BOAR D 
ON T HE D.S T R EAM  W ES T ER N PIER  OF T HE CENT R AL M ICHIGAN R .R . BR IDGE [GAGE BOAR D W AS  ES T ABLIS HED FR OM  NGS  BM  
HL M ON 25 US E], G.BOAR D ON T HE DOW NS T R EAM  END OF T HE CENT ER  PIER  OF T HE LAKE S T AT E R AILR OAD BR IDGE [ES T ABLIS HED 
FR OM  NGS  BM  HL M ON 16 US E  (PID OJ 0534)], G.BOAR D ON T HE  D.S T R EAM  END OF T HE CT R  PIER  OF LAKE S T AT E R .R . BR IDGE, 
G.BOAR D S ET  ON T HE PILING AT  T HE M OUT H OF T HE BLACK R IVER  ON T HE NOR T H S IDE NEAR  T HE R AILR OAD T R ES T LE

POS IT IONING:APPLANIX  POS -M V4 W / VR S /R T K OR  M AR INES T AR  GNS S .
M OT ION COM PENS AT ION:  APPLANIX  POS -M V4
S ONAR :  R 2S ONIC 2024 (M ULT IBEAM ) OR  ODOM  CV-300 (S INGLEBEAM )
S OFT W AR E:  HY PACK
2010 AER IAL PHOT OGR APHY  DATA S OUR CE: US GS
ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.

³

0 4 8 12
Miles

__
__

Dis
trib
uti
on
 Li
ab
ilit
y: 
 Th
e d
ata
 re
pre
se
nts
 th
e r
es
ult
s o
f d
ata

co
lle
cti
on
/pr
oc
es
sin
g f
or 
a s
pe
cif
ic 
US
 Ar
my
 C
orp
s o
f

En
gin
ee
rs 
ac
tiv
ity
 an
d i
nd
ica
tes
 th
e g
en
er
al 
ex
ist
ing
 co
nd
itio
ns
.

As
 su
ch
, it
 is
 on
ly 
va
lid
 fo
r it
s i
nte
nd
ed
 us
e, 
co
nte
nt,
 tim
e a
nd

ac
cu
rac
y s
pe
cif
ica
tio
ns
.  T
he
 us
er 
is 
res
po
ns
ibl
e f
or 
the
 re
su
lts

of 
an
y o
f th
e a
pp
lic
ati
on
 of
 th
e d
ata
 fo
r o
the
r th
an
 its
 in
ten
de
d p
urp
os
e.

4.2-20200420

Ch
ec
ke
d B
y:

__
__

__
__

NOTES:

LEGEND
Cable S ubmarine
Cable Overh ead
Placement Area

Beacon, General
Contour Lines
Ch annel_Limits

:

0 100 200 300 400
Feet

District: CELRE

SH
_0

1_
SA

G_
20

22
08

02
_C

S
02

 A
ug

us
t 2

02
2

Sa
gin

aw
 R

ive
r

U.
S. 
AR
MY
 C
OP
RP
S O
F E
NG
IN
EE
RS

DE
TR
OI
T D
IS
TR
IC
T

1 inch  = 100 feet

VICINITY MAP

PR OJECT  DEPT H
LES S  T HAN PR OJECT  DEPT H

PR OJECT  DEPT H +1'
PR OJECT  DEPT H +2'
PR OJECT  DEPT H +3'
PR OJECT  DEPT H +4'
PR OJECT  DEPT H +5'

SOUNDING LEGEND



32.5

32.3
30.6
28.4
26.1
23.2
20.2
18.8
20.1
22.2
24.9

25.4

24
9+
00

25
0+
00

25
1+
00

27
9+
00

25
2+
00

27
8+
00

27
7+
00

25
3+
00

27
6+
00

27
5+
00

27
4+
00

27
3+
00 26
2+
00

25
4+
0026
3+
00

26
1+
00

27
2+
00 26
0+
00

26
4+
00

25
9+
00

26
5+
00

25
8+
00

27
1+
00

25
7+
00

26
6+
00

25
6+
00

26
7+
00

25
5+
00

27
0+
00

26
8+
00

26
9+
00

PR OJ ECT  DEPT H = 22.0'

18.9
19.9

20.5
20.9

20.8
20.7
20.7
21.1
22.8
27.5
31.0
33.9

35.8
37.3

38.7
39.4

39.6
39.3

39.4
39.0

38.1
36.5
34.7
32.8
31.4
30.1
28.4
27.2
26.3
25.3
24.4
23.4
24.8
25.5
26.2

25.4

22.0

24.8

22.5
22.8

24.1

20.9
20.4

21.2

21.0
20.5
20.1
20.4
22.7
28.6
32.4
34.9
36.7
37.7
38.5

38.8
38.2
37.1
35.7
33.9
32.1

30.6
29.7
29.2
28.6

27.9
26.0
22.7
22.1
22.4
23.0
23.6
24.3
24.7

24.3
24.1
24.5

23.7

19.5
19.8

22.1

19.8
19.5

21.2

19.5
19.8

21.2
26.5

31.0
33.1

34.3
35.1

35.6

35.6
35.4
34.8
33.9
32.7
31.7
30.7
30.0
29.4
28.6
27.4
25.9
23.7
22.9
22.6
22.9
23.2
23.7

18.4

24.0

17.9

23.8

18.6

17.7

23.8
23.5

19.9

22.9

20.3

22.4

18.9

21.1
21.7

18.9
19.0

19.5
20.2
21.2
22.6
23.7
26.7
28.1

28.4
28.1
28.0
28.1
28.5

28.6
27.9
27.4
27.1
26.9
26.8
26.5
24.9
23.2
23.0
22.8
22.6
22.9
23.1
23.4
23.2
23.1
22.7

17.7

22.3
21.8
21.2

17.7

20.6
20.1
19.4

17.7

19.0

17.9

18.0
18.2
18.8
19.8
20.9
21.9

22.9
23.8

24.5
24.6

24.6

24.8
25.3
25.3
24.8
24.5
24.3
24.2
23.9
23.6
24.0

23.8
23.4
23.2

17.1
17.4

22.9
22.8

16.8

17.6

22.6
22.1
21.7

16.6

17.7

21.3
20.9
20.5

20.1

17.6

19.6

16.5

19.2
18.9
18.2

17.7

17.6

16.5

18.0
18.5

19.3
20.2

21.2
22.1
22.7
22.8
22.7
22.6
22.6
22.5
22.7
23.0

23.2
22.9

22.6
22.3

22.5
22.8

23.2
23.3

23.4
23.5

23.5
23.0

22.5
22.0
21.5
21.3
21.0
20.6
20.0
19.7
19.4

16.6
14.8

16.9
17.2

17.3

19.1

17.4
17.8

18.8

18.1

18.5

18.5

18.2

19.2

17.7

20.1
20.9
21.3
21.4
21.6

21.7
21.7
21.6

21.6
22.2
22.8
22.8
22.4
21.8
21.7
21.9
21.9
22.0

16.7

22.0

16.4

22.1

16.9

22.4
22.5

22.6
22.6

21.7
21.1

20.6
20.3

19.9
19.7

19.4
19.0

16.3

17.1

18.7
18.5
17.8

16.3

17.2

17.5
17.0

17.4

16.2

16.2

15.7

17.6

16.1

18.1
18.6

19.2
20.1
20.5
21.0
21.4
21.5

21.5
21.4
21.4

21.5
21.9

22.7
22.8

22.1
21.7

21.3
21.4

21.6
21.4

21.4
21.4
21.5
21.6
21.6
21.3
20.6
19.9
19.4
18.9

16.4

18.6
18.4

16.1

18.2
17.7

16.3

17.9

15.0

16.4

17.4

15.7
16.7

16.5
16.7
17.0

17.3
17.7

18.3
19.2

20.0
20.8
21.6

21.8

22.0
21.9
21.7
21.9
21.9
22.6
23.1
22.9
22.3
22.0
21.8

21.8
21.7
21.6
21.5

21.4
21.3

21.3
21.1

20.8
19.8
18.9
18.6

16.0

18.7

16.1

15.8

18.2

15.9

17.8

16.1

17.3

16.1

17.2

16.2

16.9

16.4

16.0

16.7

16.2

15.2

17.2

14.0

17.9
18.5

13.4

19.5
20.8

13.4

21.4
21.7
21.9
21.8
21.8
22.0
21.7
22.3

22.7
22.2
22.0

21.7
21.5
21.8

21.8

21.8
21.7

21.7
21.6

20.3
18.9
18.1
17.6
17.1
16.8
16.5
16.2
16.0

13.7

16.3

14.0

15.9

14.2

15.2

14.3
14.6

14.3
14.7
15.1
15.6
16.0
16.5

17.1
17.7
18.6

19.7
20.8
21.2
21.6
21.8

21.9
21.9

22.2
22.0
22.4
23.2

23.1
22.7

22.7
22.5
22.7
22.8
22.6

22.4
22.4

22.1
21.9

21.8
21.5
21.1
20.2
19.1
18.0
17.1
16.6
16.0
15.2
14.6
14.0
13.8
13.4

12.4
12.0

12.7
13.1

13.3

13.5

12.9

13.8
14.1

12.4

14.6
15.1

12.2

15.7
16.4
17.2
18.0
19.0

20.2
21.1

21.5
21.6

21.5
21.6
21.9
21.8
22.3
23.1

23.2
22.9
23.2
22.7
22.6
22.7
22.7
22.7
22.5
22.3
22.1
22.0
21.9
21.6
21.2
20.2
19.0

11.7

17.6
15.3

12.0

13.6
14.2

12.5
12.9

14.2

13.3

13.9

13.7

13.7

14.3

13.5

15.0
15.6

16.4

13.5

17.4
18.5

19.7
20.7

13.2

21.2
21.4

12.6

21.6
21.7
21.9
22.1
22.3
22.6
22.8
23.3
23.6

23.0
22.8

22.9
22.9
22.8
22.8
22.7

22.6
22.5
22.4
22.0
21.1
20.4
18.6

17.0
15.7

14.3
13.2

13.6
13.8

13.7

13.5
13.6

11.1
11.4
11.7

10.9

12.0
12.2
12.8
13.3
13.8
14.4
15.0
16.2
17.8
19.0
20.2
21.0
21.5
21.7
21.8
21.8
21.6
21.8
22.1
22.7
23.2
23.6
23.4
22.7
22.6

22.6
22.4
22.4
22.3
22.2
22.2

22.1

10.6

22.0
21.7

11.0

20.6

11.2

18.7
17.6

11.7

16.7

11.9

15.8

12.3

14.4
13.9

12.9

13.5

13.6

13.1

14.3

12.8

15.2

12.7

16.1

12.5

12.1

17.5

22.3
22.3

12.4

22.2

18.8

21.9

20.5
21.5

22.3
22.2
22.6
23.1
23.2

23.4
23.2

23.2
23.0
23.2
23.0
22.8
22.5
22.3
22.0
21.8
21.5
20.9
19.6
19.2
18.8
18.0
16.9

11.4
11.6

10.9

12.0

15.8

12.5

10.2

14.5
13.4

13.1

13.1
12.8

10.0

13.7

12.6
12.3
12.0

14.2

11.6

14.9

11.4

15.7
16.8

18.1
19.2

21.0
21.7
22.0
22.2
22.4
22.5
22.6
22.7
22.8
23.0
23.4
23.7
23.7
23.6
23.5
23.2
23.0
22.9
23.1
22.6

22.2
22.1

9.0

22.0
21.8

19.9
18.2

9.7

17.3

10.7

16.6

11.9

16.0

12.0

15.5

11.6

14.8

11.0

14.0

11.9

13.4

14.1

13.1
13.8

15.0

13.2

11.8
12.2

14.9
16.9
19.5
21.5
22.2
22.6

22.7
22.8
23.0
23.3
23.5
23.9

23.8
23.8
23.7

23.7
23.5

23.4
23.2

22.9
22.4
21.8
20.7
18.9

10.0
8.4

17.9

10.8

6.5

17.3
16.8

6.0

16.7

11.1

16.5
16.5

12.0

16.3
16.2
16.1

11.6

14.5
12.1

13.2

9.4
9.0
8.3

14.5

11.5

15.5
17.1
18.9
20.0
21.1
21.6
21.9

22.0
22.6
22.7
22.9
23.2
23.5
23.9
24.0
23.8
23.9
24.0
23.7
23.7
23.2

10.5

22.9
22.6

11.3

22.4

11.4

22.1

11.8

20.7

12.4
12.9

18.3

13.4

17.1

13.9

16.4

14.5
15.7

16.1

17.1
18.4

16.2

19.6
20.6

16.0

21.4

15.9

21.7

16.1

21.7

16.5

21.7

16.4
14.6

21.9

13.0
12.6

22.1
22.4
22.6
22.7
23.1

23.6

23.6
23.4
23.6

11.8

23.7

12.0

12.5

23.8

13.1

23.9

12.7

23.7

13.4

23.2
22.9

22.7
22.0

20.9
19.0

17.6

13.6

16.9

13.9

16.4

14.6

16.2

15.4

16.2

16.5
17.6

16.3

18.6
19.5
20.4

16.8

21.3
21.9
21.8
21.8
21.9
21.9
21.9
22.2
22.5
22.9
23.4
23.7
23.9

24.1
24.0
24.0

24.1
24.0
23.6
23.2
22.9

12.8

22.3

12.6

21.3

13.0

19.7

13.8

18.5

14.6

17.6
17.2

15.4
16.3

17.4

16.8

17.2

17.5

17.5

18.4
19.2
20.0
20.9

17.2

21.5
22.0

15.8

22.0
22.0

13.5

22.1

12.1
11.7

22.1
22.3
22.4
22.7
23.1
23.5
23.7

23.9
24.4

24.3
24.1
24.0

23.7
23.6

13.4
13.2

13.6

23.4

12.9

14.1

22.7
21.8

15.1

21.2

16.2

20.0

17.2

19.0
18.6

17.7

18.2

18.2

17.8

18.8

17.5
16.9

19.6

16.2
14.8

20.4

13.5
12.6

21.0

12.1

21.6

11.8

21.9

11.5

21.8
21.9
22.0
22.1

21.9
22.0
22.6
23.2
23.3
23.5
24.0
24.3
24.5
24.6
24.3
24.0
23.7
23.4

12.9

23.1

13.5

22.8

14.1
15.7

22.4

17.3

21.8

18.2
18.8

21.3

19.2
19.8

20.9

20.4

19.6

20.9
21.3

19.1

21.7

18.8
18.2

21.9

17.7
17.0

21.6

15.6
13.8

21.8

11.9
10.5

22.0

9.6
9.1

22.1

8.6

22.1
22.2
22.5
22.7
22.9
23.4
23.6
23.8
24.4
24.9
24.4
24.2
23.9
23.7

16.8

23.3

17.4

16.3

18.1

23.0

15.9

18.6

22.7
22.4

15.5

19.1

22.0

19.6

21.5

15.1

20.7

20.1

19.8
19.3

20.5

18.7
18.1

21.0

17.6
16.6

21.3

15.5
13.4

21.5

11.5

21.9

10.2
9.1

22.0

8.4

22.1

7.7
7.3

22.1
22.0
22.1
22.1
22.3
22.5
22.7
23.0

23.6
23.9

23.9
23.8
24.1

16.4

23.7
23.4
23.2

16.7

22.8
22.6

17.1

22.5
22.3

17.8

22.2
21.8

18.5

21.2

19.1

20.6

19.7

20.0
19.6

20.1

18.9

20.6

17.6

21.0

16.2

21.3

14.7

21.6

13.8
13.0

21.4

10.5

21.9

9.1

21.9
21.8

8.9

21.9

21.9
22.1
22.5
22.7
22.8
23.2
23.6
24.0

24.0
23.8

24.0
23.7
23.3

14.3
15.1

22.9

14.2

22.7

15.9

22.5

17.0

22.4
22.4

18.8

22.4

19.8

22.3

20.5

22.1
21.6

20.9

20.7
19.9

18.0

21.3

15.9
14.6

13.7

21.6

11.6
8.5

21.9

7.0

22.0

6.8

21.9
21.7

6.7

21.8

21.3

6.2

21.7
21.9

5.9

21.8
22.0
22.4
23.1
23.2

14.0

23.6

14.9

24.0

16.8

23.6

18.7

23.8

20.1

23.2
22.8

20.9

22.6
22.4

21.3

22.4
22.4

21.6

22.2

21.8

22.0
21.8

22.0

21.7
21.4

22.1

20.9

22.2

19.5
18.1

22.2

16.4

22.1

14.5

22.1

12.9
11.6

22.2

10.2

22.1

8.3

22.3

7.2
6.8

22.7
23.2

13.3

23.4

14.7

23.9

15.4

24.4

16.4

24.2

18.4

24.1

19.6

23.8

20.3

23.0

21.6

22.7

21.9

22.0

22.4

22.0

22.2

21.9

22.2

21.8

21.9

21.7

21.8

21.8

21.7

18.9

22.1

21.7

19.3

22.3

21.6

20.7
21.4

22.4
22.5
22.9
23.4
23.8
24.3

24.9
24.4
23.9
23.3

20.3
22.1

22.9

20.4

22.1

22.6

18.9

22.2

22.1

22.1

17.2

21.4

21.7

21.0

21.2

20.6

20.7

20.6

20.4

20.6

20.6

20.5

21.0

20.4

21.7

19.9

23.2

19.2

24.3

17.9

24.6
25.0
25.5
26.0
26.6
26.5
26.2
25.9
25.7
25.9
25.9
26.9
27.3

27.2
26.4

27.4
27.4

26.9
26.5
25.6
23.7
21.1
19.9
19.0
17.8

31.0
31.1

25.3
25.4

25.4

13,248,000
13

,24
8,0

00
13

,24
9,0

00

13
,24

9,0
00

13,250,000

13
,25

0,0
00

765,000

765,000

766,000

766,000

767,000

767,000

Sheet
Reference 

Number
38 of 62

Su
rve
ye
d B
y:

Plo
tte
d B
y:

R evison Number:

Sa
gin

aw
, M

I

US Army Corps
of Engineers

DI
SC
LA
IM
ER

Ac
ce
ss
 C
on
str
ain
ts:
  T
he
 U
nit
ed
 St
ate
s G
ov
ern
me
nt 
fur
nis
he
s

the
se
 da
ta 
an
d t
he
 re
cip
ien
t a
cc
ep
ts 
an
d u
se
s t
he
m 
wit
h t
he
 ex
pre
ss

un
de
rst
an
din
g t
ha
t th
e U
S 
Go
ve
rnm
en
t m
ak
es
 no
 w
arr
an
tie
s,

ex
pre
ss
ed
, o
r im
pli
ed
 co
nc
ern
ing
 th
e a
cc
ura
cy
, c
om
ple
ten
es
s, 

rea
da
bil
ity,
 us
ab
ility
 or
 su
ita
bil
ity
 fo
r a
ny
 pa
rtic
ula
r p
urp
os
e o
f th
e

inf
orm
ati
on
 an
d t
he
 da
ta 
fur
nis
he
d. 
 Th
e U
nit
ed
 St
ate
s s
ha
ll b
e

un
de
r n
o l
iab
ility
 w
ha
tso
ev
er 
to 
an
y p
ers
on
 by
 re
as
on
 of
 an
y u
se

ma
de
 th
ere
of.
  T
he
se
 da
ta 
be
lon
g t
o t
he
 G
ov
ern
me
nt.
 Th
ere
for
e t
he

rec
ipi
en
t fu
lly
 ag
ree
s n
ot 
to 
rep
res
en
t th
es
e d
ata
 to
 an
yo
ne
 as
 ot
he
r 

tha
n G
ov
ern
me
nt 
pro
vid
ed
 da
ta.
  T
he
 re
cip
ien
t m
ay
 no
t tr
an
sfe
r

the
se
 da
ta 
to 
oth
ers
 w
ith
ou
t a
lso
 tra
ns
fer
rin
g t
his
 D
isc
lai
me
r.

Ch
ief
, T
ec
hn
ica
l S
erv
ice
s

Ch
ief
, S
urv
ey
 S
ec
tio
n

CORPS OF ENGINEERS U.S. ARMY

Su
bm
itte
d:

Re
co
mm
en
de
d:

Ap
pr
ov
ed
:

SHEET INDEX
T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
TBM  CAS S  R AM P, T BM  R AILR OAD [ES T ABLIS HED FR OM  COE VER T ICAL CP BM  36], T BM  S AIL AT  T HE FOOT  OF T HE 5T H S T R EET , G.BOAR D 
ON T HE D.S T R EAM  W ES T ER N PIER  OF T HE CENT R AL M ICHIGAN R .R . BR IDGE [GAGE BOAR D W AS  ES T ABLIS HED FR OM  NGS  BM  
HL M ON 25 US E], G.BOAR D ON T HE DOW NS T R EAM  END OF T HE CENT ER  PIER  OF T HE LAKE S T AT E R AILR OAD BR IDGE [ES T ABLIS HED 
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SHEET INDEX
T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
TBM  CAS S  R AM P, T BM  R AILR OAD [ES T ABLIS HED FR OM  COE VER T ICAL CP BM  36], T BM  S AIL AT  T HE FOOT  OF T HE 5T H S T R EET , G.BOAR D 
ON T HE D.S T R EAM  W ES T ER N PIER  OF T HE CENT R AL M ICHIGAN R .R . BR IDGE [GAGE BOAR D W AS  ES T ABLIS HED FR OM  NGS  BM  
HL M ON 25 US E], G.BOAR D ON T HE DOW NS T R EAM  END OF T HE CENT ER  PIER  OF T HE LAKE S T AT E R AILR OAD BR IDGE [ES T ABLIS HED 
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T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
TBM  CAS S  R AM P, T BM  R AILR OAD [ES T ABLIS HED FR OM  COE VER T ICAL CP BM  36], T BM  S AIL AT  T HE FOOT  OF T HE 5T H S T R EET , G.BOAR D 
ON T HE D.S T R EAM  W ES T ER N PIER  OF T HE CENT R AL M ICHIGAN R .R . BR IDGE [GAGE BOAR D W AS  ES T ABLIS HED FR OM  NGS  BM  
HL M ON 25 US E], G.BOAR D ON T HE DOW NS T R EAM  END OF T HE CENT ER  PIER  OF T HE LAKE S T AT E R AILR OAD BR IDGE [ES T ABLIS HED 
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G.BOAR D S ET  ON T HE PILING AT  T HE M OUT H OF T HE BLACK R IVER  ON T HE NOR T H S IDE NEAR  T HE R AILR OAD T R ES T LE

POS IT IONING:APPLANIX  POS -M V4 W / VR S /R T K OR  M AR INES T AR  GNS S .
M OT ION COM PENS AT ION:  APPLANIX  POS -M V4
S ONAR :  R 2S ONIC 2024 (M ULT IBEAM ) OR  ODOM  CV-300 (S INGLEBEAM )
S OFT W AR E:  HY PACK
2010 AER IAL PHOT OGR APHY  DATA S OUR CE: US GS
ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.
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T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
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T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .
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NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’
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ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.
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SHEET INDEX
T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
TBM  CAS S  R AM P, T BM  R AILR OAD [ES T ABLIS HED FR OM  COE VER T ICAL CP BM  36], T BM  S AIL AT  T HE FOOT  OF T HE 5T H S T R EET , G.BOAR D 
ON T HE D.S T R EAM  W ES T ER N PIER  OF T HE CENT R AL M ICHIGAN R .R . BR IDGE [GAGE BOAR D W AS  ES T ABLIS HED FR OM  NGS  BM  
HL M ON 25 US E], G.BOAR D ON T HE DOW NS T R EAM  END OF T HE CENT ER  PIER  OF T HE LAKE S T AT E R AILR OAD BR IDGE [ES T ABLIS HED 
FR OM  NGS  BM  HL M ON 16 US E  (PID OJ 0534)], G.BOAR D ON T HE  D.S T R EAM  END OF T HE CT R  PIER  OF LAKE S T AT E R .R . BR IDGE, 
G.BOAR D S ET  ON T HE PILING AT  T HE M OUT H OF T HE BLACK R IVER  ON T HE NOR T H S IDE NEAR  T HE R AILR OAD T R ES T LE

POS IT IONING:APPLANIX  POS -M V4 W / VR S /R T K OR  M AR INES T AR  GNS S .
M OT ION COM PENS AT ION:  APPLANIX  POS -M V4
S ONAR :  R 2S ONIC 2024 (M ULT IBEAM ) OR  ODOM  CV-300 (S INGLEBEAM )
S OFT W AR E:  HY PACK
2010 AER IAL PHOT OGR APHY  DATA S OUR CE: US GS
ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.
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SHEET INDEX
T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
TBM  CAS S  R AM P, T BM  R AILR OAD [ES T ABLIS HED FR OM  COE VER T ICAL CP BM  36], T BM  S AIL AT  T HE FOOT  OF T HE 5T H S T R EET , G.BOAR D 
ON T HE D.S T R EAM  W ES T ER N PIER  OF T HE CENT R AL M ICHIGAN R .R . BR IDGE [GAGE BOAR D W AS  ES T ABLIS HED FR OM  NGS  BM  
HL M ON 25 US E], G.BOAR D ON T HE DOW NS T R EAM  END OF T HE CENT ER  PIER  OF T HE LAKE S T AT E R AILR OAD BR IDGE [ES T ABLIS HED 
FR OM  NGS  BM  HL M ON 16 US E  (PID OJ 0534)], G.BOAR D ON T HE  D.S T R EAM  END OF T HE CT R  PIER  OF LAKE S T AT E R .R . BR IDGE, 
G.BOAR D S ET  ON T HE PILING AT  T HE M OUT H OF T HE BLACK R IVER  ON T HE NOR T H S IDE NEAR  T HE R AILR OAD T R ES T LE

POS IT IONING:APPLANIX  POS -M V4 W / VR S /R T K OR  M AR INES T AR  GNS S .
M OT ION COM PENS AT ION:  APPLANIX  POS -M V4
S ONAR :  R 2S ONIC 2024 (M ULT IBEAM ) OR  ODOM  CV-300 (S INGLEBEAM )
S OFT W AR E:  HY PACK
2010 AER IAL PHOT OGR APHY  DATA S OUR CE: US GS
ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.
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SHEET INDEX
T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
TBM  CAS S  R AM P, T BM  R AILR OAD [ES T ABLIS HED FR OM  COE VER T ICAL CP BM  36], T BM  S AIL AT  T HE FOOT  OF T HE 5T H S T R EET , G.BOAR D 
ON T HE D.S T R EAM  W ES T ER N PIER  OF T HE CENT R AL M ICHIGAN R .R . BR IDGE [GAGE BOAR D W AS  ES T ABLIS HED FR OM  NGS  BM  
HL M ON 25 US E], G.BOAR D ON T HE DOW NS T R EAM  END OF T HE CENT ER  PIER  OF T HE LAKE S T AT E R AILR OAD BR IDGE [ES T ABLIS HED 
FR OM  NGS  BM  HL M ON 16 US E  (PID OJ 0534)], G.BOAR D ON T HE  D.S T R EAM  END OF T HE CT R  PIER  OF LAKE S T AT E R .R . BR IDGE, 
G.BOAR D S ET  ON T HE PILING AT  T HE M OUT H OF T HE BLACK R IVER  ON T HE NOR T H S IDE NEAR  T HE R AILR OAD T R ES T LE

POS IT IONING:APPLANIX  POS -M V4 W / VR S /R T K OR  M AR INES T AR  GNS S .
M OT ION COM PENS AT ION:  APPLANIX  POS -M V4
S ONAR :  R 2S ONIC 2024 (M ULT IBEAM ) OR  ODOM  CV-300 (S INGLEBEAM )
S OFT W AR E:  HY PACK
2010 AER IAL PHOT OGR APHY  DATA S OUR CE: US GS
ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.
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SHEET INDEX
T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES ENT S  T HE R ES ULT S  OF S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED AND 
CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT IONS  AT  T HE T IM E.

FOR  M ULT IBEAM  S UR VEY S : T HE S OUNDINGS  INDICAT ED HER EIN AR E GENER ALIZ ED DEPT HS  AND AR E NOT  R EPR ES ENTAT IVE OF 
THE FULL DATAS ET.  T HE S OUNDINGS  R EPR ES ENT  T HE M INIM UM  DEPT H FOUND W IT HIN T HE 10X 10 FOOT  AR EA CENT ER ED ON 
THE T EX T , DER IVED FR OM  A 1X 1 FOOT  AVER AGE DATAS ET  AT  CELL CENT ER .  T HIS  M AP S HOULD NOT  BE US ED FOR  CHANNEL 
CLEAR ANCE OR  VOLUM E COM PUTAT IONS . M INIM UM  DEPT H DATA IS  PR ODUCED FOR  S T R IKE/S HOAL R EM OVAL OPER AT IONS  
AND NOT ICE T O NAVIGATION INT ER ES T S .

HOR IZ ONTAL GR ID DAT UM  BAS ED ON M ICHIGAN S T AT E PLANE COOR DINAT E S Y S T EM , LAM BER T  PR OJ ECT ION, S OUT H Z ONE (2113), 
NOR T H AM ER ICAN DAT UM  1983, U.S . S UR VEY  FOOT.
ALL S OUNDINGS  AR E R EFER ENCED T O INT ER NAT ION GR EAT  LAKES  DAT UM  OF 1985 (IGLD85).
PR OJ ECT  DEPT H R ANGE FR OM  20.0’ TO 27.0’

T IDE VALUES  AR E DER R IVED FR OM  T HE NAT IONAL OCEANIC AND AT M OS PHER IC ADM INIS T R AT ION (NOAA) W AT ER  LEVEL S T AT IONS :
ES S EX VILLE, M I   (#9075035) ALONG W IT H T HE FOLLOW ING GAGES : G. BOAR D ON PILING NEAR  CS  820+00, T BM  Z ILL R AM P, T BM  CHEB, 
TBM  CAS S  R AM P, T BM  R AILR OAD [ES T ABLIS HED FR OM  COE VER T ICAL CP BM  36], T BM  S AIL AT  T HE FOOT  OF T HE 5T H S T R EET , G.BOAR D 
ON T HE D.S T R EAM  W ES T ER N PIER  OF T HE CENT R AL M ICHIGAN R .R . BR IDGE [GAGE BOAR D W AS  ES T ABLIS HED FR OM  NGS  BM  
HL M ON 25 US E], G.BOAR D ON T HE DOW NS T R EAM  END OF T HE CENT ER  PIER  OF T HE LAKE S T AT E R AILR OAD BR IDGE [ES T ABLIS HED 
FR OM  NGS  BM  HL M ON 16 US E  (PID OJ 0534)], G.BOAR D ON T HE  D.S T R EAM  END OF T HE CT R  PIER  OF LAKE S T AT E R .R . BR IDGE, 
G.BOAR D S ET  ON T HE PILING AT  T HE M OUT H OF T HE BLACK R IVER  ON T HE NOR T H S IDE NEAR  T HE R AILR OAD T R ES T LE

POS IT IONING:APPLANIX  POS -M V4 W / VR S /R T K OR  M AR INES T AR  GNS S .
M OT ION COM PENS AT ION:  APPLANIX  POS -M V4
S ONAR :  R 2S ONIC 2024 (M ULT IBEAM ) OR  ODOM  CV-300 (S INGLEBEAM )
S OFT W AR E:  HY PACK
2010 AER IAL PHOT OGR APHY  DATA S OUR CE: US GS
ALL COOR DINAT ES  AR E IN U.S . S UR VEY  FEET.
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