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I i United States

t Climal6 Normals
P

1911 2000

1

1

i LJ I J

I
No Station Name

002 AKRON 4 E

I
003 AKRON 1 N

I 004 ALAMOSA BERGMAN FIELD

005 ALTENBERN

I 007 ANTERO RESERVOIR

I
008 ASPEN 1 SW

009 BAILEY

I 010 BERTHOUD PASS

I
011 BLANCA

012 BLUE MESA LAKE

014 BONNY DAM 2 NE

015 BOULDER

I 018 BRIGGSDALE

I
019 BRIGHTON 3 SE

020 BROWNS PARK REFUGE

I 021 BUCKHORN MTN 1 E

I
022 BUENA VISTA 2 S

023 BURLINGTON 4 S

I 024 BYERS 5 ENE

025 CABIN CREEK

I 026 CAMPO 7 S

II
I

027 CANON CITY

028 CASTLE ROCK

I

CLlMATOGRAPHY OF THE UNITED STATES NO 81

Monthly Normals of Temperature Precipitation and Heating and Cooling Degree Days
1971 2000

I COLORADO Page 8 I
TEMPERATURE NORMALS Degrees Fahrenheit

Element JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

MAX 38 2 43 9

MEAN 25 1 30 5
MIN 11 9 17 1

MAX 38 3 43 8

MEAN 27 1 32 2
MIN 15 8 20 6

MAX 33 1 40 2

MEAN 14 7 22 5
MIN 3 7 4 7

MAX 35 8 42 8

MEAN 23 3 30 0

MIN 10 7 17 2

MAX 32 3 35 6

MEAN 14 6 17 4

MIN 3 1 0 8

MAX 38 9

MEAN 20 25 1

MIN 4 11 2

MAX 37 8 41 3

MEAN 22 7 25 8

MIN 7 6 10 3

MAX 21 8 25 2

MEAN 12 1 14 4

MIN 2 4 3 6

MAX 34 2 40 2

MEAN 17 9 24 7

MIN 1 5 9 2

MAX 27 4 31 9

MEAN 13 6 17 7

MIN 0 3 3 5

MAX 40 0 46 1

MEAN 26 9 32 3

MIN 13 7 18 5

MAX 45 7 49 1

MEAN 32 5 35 8

MIN 19 2 22 5

MAX 40 8 46 6
MEAN 25 8 31 3

MIN 10 7 16 0

MAX 41 4 46 8

MEAN 26 8 31 8

MIN 12 2 16 8

MAX 37 3 43 2

MEAN 21 6 27 4

MIN 5 9 11 5

MAX 38 9 41 5

MEAN 28 0 29 9

MIN 17 1 18 3

MAX 39 2 42 6

MEAN 24 7 28 1

MIN 10 1 13 6

MAX 39 9 45 3

MEAN 27 4 32 1

MIN 14 8 18 8

MAX 40 2 45 3

MEAN 26 1 31 0

MIN 12 0 16 6
MAX 30 2 32 4

MEAN 18 5 20 4

MIN 6 8 8 4

MAX 47 6 53 0

MEAN 31 9 36 6

MIN 16 2 20 2

MAX 48 5 52 4

MEAN 34 1 37 7

MIN 19 7 22 9

MAX 43 9 46 6
MEAN 28 8 32 0

MIN 13 6 17 4

51 7

37 8

3 8

517

39 0

26 2

49 6
32 7

15 8

52 9

38 7

24 4

415

26 3
110

44 6
317

18 8
46 3

316

16 9

31 0

19 3

7

48 5

33 8

19 0

42 7

29 6

16 5

54 1

39 4

24 6

55 8
41 8

27 7

54 4

38 9

23 4

54 3

39 2
24 1

51 5

36 3
21 1

46 5

35 3

24 0

47 9

34 2

20 4

52 8

38 6

24 4

53 1

38 4
23 6

36 6
24 6

12 5

60 2
43 6
26 9

57 8

42 7

27 6

51 9
37 7

23 4

60 4

46 0

n 6

60 2

47 1

34 0

58 7

40 8
22 8

62 0

45 8

29 5

48 0

33 2

18 4

51 0

37 9

24 8

52 5

37 6

22 7

36 9

25 6

14 2

57 0

41 5

25 9

54 9

40 1

25 2

63 6

48 3

33 0

62 7

48 3

33 9

63 2

47 3

31 3

62 0

47 3

32 5

59 8

43 5

27 2

52 7

40 8

28 8
54 7

40 3

25 8

61 9

47 7

33 4

614

46 6

31 8

42 5

31 0

19 5

68 3
52 1

35 9

64 6

49 7

34 7

58 3

44 3

30 2

70 0

55 9
41 1
69 9

57 0
44 1
68 3

50 4
32 4

71 7
54 5
37 2
58 6
43 3

27 8
61 3

47 4
33 5

61 8
46 3
30 8
45 7

34 6
23 5
66 5
50 6

34 7
65 5
49 2
32 9
72 6
58 1
43 6
71 7
56 9
42 0
72 5
57 1

41 7
71 6
57 0
42 3
70 6
53 2

35 7
61 6
49 9
38 2

64 8
49 5

34 2
71 2

57 6
44 0

70 9
56 4

41 8

52 1

40 6
29 0
77 2

61 8

46 3

73 4

58 8

44 2
67 4

53 5

39 5

81 8

66 4

51 0

81 8

67 8

53 7

78 4

59 4

40 4

83 3

63 2

43 1

70 0

52 3
34 5

72 1

56 4

40 6

73 1

55 4

37 6

55 4

44 2

33 0

77 2
60 0

42 8

76 9

58 8

40 6

83 7

68 6
53 5

82 2

66 4

50 5

83 1

67 0

50 8

B2 6

66 9

51 2

82 3
62 0

41 6

72 5

59 8

47 0

76 1

59 1

42 0

82 9

68 9

54 8

82 9

67 3

51 6
63 4

50 3

37 2

87 8

71 8

55 a
84 3

68 7

53 1

78 2

62 9
47 6

88 7 86 8

72 7 70 9

56 1 55 0

88 0 86 5

73 7 72 3

59 3 58 0

81 7 78 9

64 1 62 1

46 4 45 2

88 8 85 9

69 3 67 4

49 8 48 8

75 4 73 1

57 8 56 1

40 1 39 1

75 4

60 5

46 2 45 6

77 7 75 6

60 5 58 9
43 3 42 2

614 60 3

50 2 49 6

38 9 38 8
81 1 78 8

64 1 62 6

48 2 46 4

82 4 BO 6

64 8 63 6

47 2 46 6

89 2 86 9

74 2 72 2

59 2 57 5

87 2 85 0

71 6 70 0

55 9 55 0

89 2 86 9

12 9 70 9

56 5 54 8
87 9 85 9

12 1 70 3

56 3 54 6

88 8 87 2

67 9 66 1

46 9 44 9

79 6 78 5

66 7 66 1

53 8 53 6

80 6 76 3

64 0 62 1

47 2 45 8

88 5 86 0

74 0 72 1

59 5 58 2

89 0 86 9

73 1 71 5

57 2 56 0

68 3 66 5

55 1 53 6

418 40 6

92 3 B9 7

76 6 74 5

60 9 59 3

89 6 B7 1
74 3 72 6

59 0 58 0

64 0 81 9

68 6 66 7

53 1 514

78 1

61 9

45 7

77 3

63 1

48 9

72 5

54 5
36 5

77 4

59 3

41 1

66 6

48 B

31 0
68 5

53 6

38 6
68 9
51 5

34 1

53 1

42 4

31 6
72 3

55 0

37 7

72 8

55 8

38 7

77 9

62 9

47 9

77 4

62 1

46 8

78 3

61 7

45 1

77 5

61 2

44 9

77 8

57 0

36 1

69 9
57 3

44 7

1l 4

54 6

37 7

77 8

63 4

49 0

78 1

62 1

46 0

60 0

46 9
33 8

82 2
66 2

50 2

79 1

63 8
48 4

74 4

58 7

43 0

65 6

49 6
33 5

64 9

51 0

37 0
61 7

42 8

23 9
65 0

48 3
31 5

55 9

37 6

19 3

57 7

43 4

29 1

58 8

41 4

24 0

42 4

31 8

21 1

61 6

43 9

26 2

61 1

44 8

28 4

66 2

50 7

35 1

66 7

51 9

37 1

66 4

49 8

33 1

66 6

50 0

33 3

66 0

46 2

26 4

59 1

46 9
34 6

61 1

44 2

27 2
66 1

51 3

36 4

66 7

50 4

34 1

5a O

37 7

25 4

71 6

54 6

37 6

68 7

53 4

38 1

65 0

48 4

31 8

49 2

35 5
21 7

48 8

36 7

24 6
45 7

28 4

11 1

48 4

34 8

21 1

41 0

24 4

7 7

42 5

29 8

17 0

45 0

30 2

15 3

29 7

19 6
9 5

46 3

30 1

13 9
43 8

30 8

17 7

50 3

37 1

23 9

52 6

39 7

26 8

50 0

35 1

20 2

50 1

35 5
20 9

48 2

32 3

16 4

46 3

35 2

24 0

41 0

32 4

17 8

49 7

36 9
24 1

50 2

35 8

21 3

37 1

25 4

13 7

57 0

41 2

25 3
55 6

41 7

27 1

51 2

36 2

21 2

40 4

27 1

13 7

40 1

28 7

17 3

34 8
17 1

0 7

37 5

24 9

12 2

32 6

15 0

2 7

34 8

217

B

37 9
23 3

8 6

23 4

13 3

3 2

35 8

19 6
3 4

30 0

17 4

4 B

41 7

29 0

16 2
46 1

33 4

20 6

416
26 7

11 7

42 6

28 1

13 5

38 7

23 2

7 7

40 6

29 7

18 8

39 6
24 9

10 1

41 4

29 0

16 6

417

27 9

14 0

319

20 5

9 0

48 5

33 1

17 7

49 0

35 1
21 1

45 0

29 9

14 8

62 9

48 3

33 6

62 6
49 6

36 6

5B 6

40 8

22 9
62 6

46 6

30 6

52 6

35 6

18 5

54 8

40 8

26 8

56 4

40 4

24 5

40 5

29 8

19 0

58 3

42 0

25 7

55 8

40 5

25 2

64 4

50 0

35 6

65 2

50 9
36 5
64 4

48 7

32 9

64 1

48 9
33 6

62 6
44 7

26 8

57 3

45 5

33 6

58 6

43 2
27 7

63 6

49 9
36 2

63 9
48 9
33 8

41 6
35 4

23 1

69 6

53 7

31 7

67 5

52 7

37 9

62 3

47 3
32 3
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LU j l d
PRECIPITATION NORMALS Total in Inches

No Station Name JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEe ANNUAL

001 AGUILAR 1 SE 37 54 1 61 196 2 91 1 66 2 82 3 04 1 53 1 08 95 71 19 18

002 AKRON 4 E 36 37 1 06 142 3 00 2 28 2 95 2 26 98 85 70 36 16 59

C03 hKRON 1 N 33 36 1 0 1 58 3 15 2 32 2 91 2 00 92 90 69 0 16 62

DO ALAMOSA BERGMAN FIELD 25 21 46 54 70 59 94 1 19 89 67 48 33 7 25

005 ALTENBERN 1 13 1 29 1 65 151 181 97 1 35 1 36 1 64 1 82 141 106 17 00

006 AMES 1 68 1 79 2 43 187 1 99 1 37 2 71 3 24 2 74 2 29 1 87 159 25 57

007 ANTERO RESERVOIR 21 25 52 73 1 02 1 18 1 89 1 97 64 37 26 o 07

008 ASPEN 1 SW 1 72 2 05 2 74 2 56 2 10 1 26 1 76 1 37 1 65 2 06 2 24 L 23 26

009 BAILEY 40 54 1 2 192 2 10 116 2 55 2 68 125 1 15 89 58 17 10

010 BERTHOUD PASS 3 09 2 60 3 65 4 49 3 99 2 11 2 25 2 75 2 24 2 30 3 37 2 68 35 52

011 BLANCA 32 31 58 64 1 00 73 1 44 1 50 1 01 79 58 33 9 23

012 BLUE MESA LAKE 91 67 53 51 55 59 1 16 1 31 77 64 79 9 26

013 BONHAM RESERVOIR 3 23 3 27 4 26 3 19 2 69 1 31 2 26 2 37 2 23 2 66 3 39 3 03 33 89

014 BONNY DAM 2 NE 46 45 1 22 1 83 3 48 2 70 2 81 2 17 1 39 1 00 75 36 18 62

015 BOULDER 70 75 178 2 88 3 05 1 99 1 8e 1 63 1 79 1 28 1 42 78 19 93

016 BRANDON 19 21 65 1 13 2 37 2 14 2 43 2 06 89 48 19 13 57

017 BRECKENRIDGE 1 43 1 41 1 81 190 1 87 1 40 2 29 2 18 1 55 1 20 1 38 1 31 19 73

018 BRIGGSDALE 30 19 78 1 28 1 94 2 07 2 51 1 81 1 28 66 45 26 13 53

019 BRIGHTON 3 SE 45 38 1 19 174 2 44 1 68 1 63 1 SO 1 08 85 88 52 14 34

020 BROWNS PARK REFUGE 39 45 74 81 116 69 68 66 1 00 1 16 56 37 8 67

021 BUCKHQRN MTN 1 E 87 57 2 05 2 86 3 37 2 50 2 48 2 08 2 03 1 07 1 18 56 21 62

022 BUENA VISTA 2 S 28 40 69 94 1 09 86 1 45 1 67 94 53 36 10 03

023 BURLINGTON 4 S 33 42 1 05 135 2 88 2 50 2 77 2 28 1 04 94 58 34 16 48

024 BYERS 5 ENE 43 35 1 04 157 2 76 1 86 2 33 1 81 1 13 81 43 15 34

025 CABIN CREEK 68 84 1 62 2 49 2 09 1 78 2 53 2 74 1 59 1 19 1 10 78 19 43

026 CAMPO 7 S 31 34 99 151 2 59 2 49 2 91 2 53 1 47 1 19 54 34 17 21

027 CANON CITY 46 3 106 147 1 64 124 1 78 2 05 121 72 80 49 13 30

028 CASTLE ROCK 55 53 1 50 187 2 42 1 92 2 37 2 16 1 24 1 09 71 17 34

029 CEDAREDGE 1 19 88 1 34 7 1 22 59 91 1 19 1 10 1 65 1 24 97 13 25

030 CENTER 4 SSW 16 17 37 39 62 67 1 11 1 30 91 57 46 25 6 98

031 CHEESMAN 42 56 1 41 1 78 2 04 1 92 2 57 2 75 1 20 1 08 86 66 17 25

032 CHERRY CREEK DAM 49 47 1 50 2 08 2 85 2 00 2 46 2 05 1 44 1 03 1 18 65 18 20

033 CHEYENNE WELLS 25 34 86 1 29 2 80 2 41 2 63 2 45 131 81 60 25 16 00

034 CIMARRON 92 75 1 02 1 12 120 84 1 28 1 36 1 41 1 38 1 12 76 13 16

035 CLIMAX 2 04 1 75 2 35 2 38 2 10 1 13 2 24 2 09 1 49 1 42 1 96 1 84 22 79

036 COCHETOPA CREEK 74 67 91 1 01 71 1 52 1 81 114 73 79 11 67

037 COLLBRAN 87 89 1 54 152 1 56 76 1 09 1 18 1 16 1 59 1 22 96 14 34

038 COLORADO NATL MONUMENT 71 67 1 14 93 1 21 68 86 1 02 93 1 29 95 78 11 17

039 COLORADO SPRINGS MNPL A 28 35 1 06 162 2 39 2 34 2 85 3 48 1 23 86 52 42 17 40

040 CORTEZ 1 01 95 1 37 90 1 01 43 1 23 1 37 1 31 1 55 1 18 90 13 21

041 CRAIG 4 SW 1 OS 1 12 139 163 152 1 11 1 34 1 15 1 39 1 82 1 38 97 15 87

042 CREEDE 46 60 65 76 85 79 1 48 2 40 1 52 1 37 58 12 4

043 CRESTED BUTTE 2 58 2 44 2 36 1B2 1 63 1 17 1 90 2 00 197 1 76 2 09 2 15 c orb

044 CRESTONE 1 SE 64 37 93 100 1 09 86 2 44 2 03 125 1 03 75 53

045 DEL NORTE 2 E 31 34 71 89 77 1 59 1 94 1 13 65 47 10 46

046 DELTA 37 39 66 53 69 40 72 79 90 1 07 67 42 7 61

047 DENVER INTL AP DNR 51 49 1 28 193 2 32 1 56 2 16 1 82 1 14 63 15 81

048 DENVER STAPELTON 51 49 1 28 193 2 32 1 56 2 16 1 82 1 14 63 15 81

049 DILLON 1 E 86 5 1 13 1 22 1 45 1 21 1 75 1 66 1 32 78 87 83 14 03

050 DINOSAUR NATL MONUMNT 72 62 1 01 121 1 41 85 1 00 85 1 21 1 48 80 57 11 73

051 DOLORES 1 71 1 63 2 16 1 46 1 40 66 1 43 1 77 1 64 2 12 2 03 136 19 37

052 DURANGO 1 65 1 44 1 71 1 30 1 17 61 1 64 2 58 1 94 2 10 1 82 137 19 33

053 BADS 30 34 97 1 31 2 47 2 07 2 80 2 24 1 06 89 64 34 15 43

054 EAGLE AP 75 61 80 79 92 84 1 44 93 1 08 1 09 67 80 10 72

055 EASTONVILLE 2 NNW 45 45 1 40 2 19 2 91 2 16 3 01 3 35 1 34 1 05 91 54 19 76

056 ESTES PARK 32 47 90 142 2 11 143 2 16 1 98 1 23 93 63 37 13 95

057 EVERGREEN 54 68 1 69 2 53 2 60 2 05 2 29 2 38 1 45 1 26 1 05 78 19 30

D58 FLAGLER 1 S 35 36 98 1 4a 2 79 2 65 2 12 2 31 1 11 79 67 35 16 56

059 FLEMING 34 37 1 02 1 54 3 08 2 70 2 83 1 94 1 33 74 58 34 16 81

060 FLORISSANT FOSS1L BED 29 30 81 106 1 61 1 41 2 73 3 02 147 84 61 27 14 42

061 FORT CARSON 28 19 79 18 2 19 1 74 2 89 3 13 97 69 39 31 14 75

062 FORT COLLINS 42 38 1 42 2 09 2 60 1 99 1 87 1 40 1 38 98 49 15 84

063 FORT LEWIS 1 65 1 40 1 78 105 1 23 62 2 14 2 45 1 90 1 98 171 1 23 19 14

064 FORT MORGAN 21 18 74 1 33 2 41 1 98 1 93 1 5B 121 81 49 26 13 13

065 FOUNTAIN 31 31 151 2 26 2 19 3 23 3 54 1 20 79 51 38 17 05

066 FOWLER 1 SE 20 19 71 113 178 1 35 1 77 1 99 77 64 48 28 11 29

D67 FRASER 1 66 1 56 1 58 199 1 94 1 16 1 49 1 43 1 15 96 1 51 170 18 13

068 FRUITA 1 W 65 57 96 77 1 04 51 77 73 78 1 01 74 65 9 18

069 GATEWAY 1 SE 78 63 1 17 1 08 1 13 53 1 07 1 26 105 1 23 1 03 64 11 60
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SELF GUIDED WALKING TOUR OF MARBLE COLORADO

This is an update and revision of the tour guide prepared by Duncan McCollum for
Local the Marble Historical Society It begins at the museum at412 West Main and
Arts t nd

C t proceeds east to West IS St then south to State St then west toWest 2 St then
rn

d
Businessessouth to Park St then west to West 3 St and finally south to the mill site The routE

requires about 1 hour to complete You may obtain a copy of this guide at the

museum hours are generally 2 4 PM on Saturday and Sunday or you may print
this page using your browser

WELCOME TO MARBLE Have you ever seen the Lincoln Memorial in

Washington DC or the Denver Post Office or the Tomb of the Unknown Soldier

and wondered where the beautiful white stone came from You are standing in the

town which produced that stone as well as marble for the New York City Municipal
Building the Montana State Capital and hundreds of other buildings

This tour guide will take you on a short tour of Marble Colorado As you follow the

route you will see some of the buildings which were apart of this once thriving
quarry town For each numbered point of interest on the map there is a brief

description in this guide While you walk the tour please stay on the roadsides as aI

of the buildings are located on private property For their safety children should be

accompanied by an adult You are welcome to wander through and picnic at the

Mill Site which is a town park

WARNING All of the marble that you see is privately owned and is valuable

about 1 lb and a cubic foot of marble weighs 170 lbs Do notattempt to steal the

marble

THE PURE WHITE STONE Marble was a unique type of boom town Instead of

gold or silver mining its economy was based on an entire mountainside of the finest

marble found anywhere in the world

The marble deposits were discovered in 1873 by a geological survey expedition
when the Crystal River Valley was still part of the Ute Indian Reservation Soon

after the Utes were removed farther west and prospectors and settlers entered the

area founding Marble in 1881 Eighteen years later the Town was officially
incorporated and began its forty year cycle of boom and bust The peak period in

Marble s history was the five years preceding the United States entry intoWorld

War I in 1917 when the town supported a population of 1400

http www marblecolorado org tour htm 5 3 2004
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The marble quarries are located four miles south of the town in rugged terrain

Quarried blocks of stone were transported down in a variety of ways The earliest

method was to haul them behind teams of horses The horses were soon replaced by
a huge steam tractor and four wagons Finally anelectric railroad called a tram or

trolley was constructed which ran directly into the finishing mill located along the

Crystal River Today specially equipped large trucks bring the stone down the

mountain

At the finishing mill in Marble dozens or hundreds of skilled stoneworkers cut and

carved the stone readying it for uses as varied as tombstones and courthouses

1 MARBLE HIGH SCHOOL The Marble High School was built in 1910 when

Marble had 200 school age children About three fourths of these children regularly
attended school In later years as the town s population dwindled all twelve grades
met in this building In the 1940 s the school was closed In 1996 after extensive

renovation it was reopened as the Marble Charter School The building also houses

the museum of the Marble Historical Society

Originally the winters in Marble were much more severe than they are now and the

school year was April thru October thus bypassing the winter months The school

wasbuilt without indoor plumbing and some of the students were charged with

bringing water from the river each morning The outhouse in the backof the school

is original

2 TOWN HALL Across the street from the High School is one of Marble s former

private homes Most of the original homes in Marble have been lost due to fire mud

slides and removal of buildings generally to Grand Junction where they remain to

this day The building stands on the site of the old Marble Grade School This house

was originally located at West 2nd and Park Streets where it was used as a

schoolhouse during the 1940 s It was moved to its present location after the Marble

Grade School building was demolished in 1942 Today it houses the Marble Town

Offices

3 CONCRETE VAULT Approximately 200 yards east of the High School on the

right hand side of the road stands a concrete vault Next to it is the foundation of the

offices of the Colorado Yule Marble Company towhich the vault was attached The
office building was occupied only until 1908 when the company moved its offices to

the newly completed finishing mill This vault was used to protect valuable papers
from theft or fire and is all that remains of the original office building

4 THE OLD PERRY HOUSE One block east onMain Street is the former residence
of William D Perry one of the founders of Marble Perry and WilliamWoods

founded the town in 1881 The house as well as most others in town was furnished
with outside plumbing To this day there is no sewer system in Marble

http www marblecolorado orgltour htm 5 3 2004
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5 MARBLE CITY STATE BANK At the end of the same block is the building
which housed the Marble City State Bank from 1912 to1917 These years were

Marble s greatest boom period and the only time the town had a bank though it had

up to 3 newspapers Inside the building is concrete vaultcomplete with door and

lock The construction is unusual the walls are solid wood to deter thieves

6 HOUSE One block north of the bank building is one of the few houses in Marble

still in its original condition and location It was one of the large private residences
in the town

7 RESTORED HOUSE Across the street is another private home It was swept off

its foundation by the 1941 flash flood of Carbonate Creek which damaged much of
the center of the town You may notice that all of Marble is on mudflow and

mudflows occur nearly every year sometimes blocking traffic for hours The 1941

mudflow was particularly large In 1975 this house was returned to its rebuilt

foundation and restored by the great grandson of Horace Williams the original
owner The building was moved over30 feet by the mudflow

8 FLOOD DAMAGED HOUSE Two blocks south on West 18t St is the remains of

house which as damaged during flash floods in 1941 and 1945 The house is now

buried in 3 to4 feet of once swiftly flowing mud and stone Both of these floods
occurred after Marble had virtually ceased to exist as a functioning town at one

point the population was reputedly one and neither caused any serious personal
injuries Little remains of the many other buildings damaged by these two very
destructive floods

9 JAIL A small building a foulballs distance from third base at the baseball field is

an old two cell jail The cells are still there

10 HOUSE West on State Street are three original buildings The first is a private
residence which has been maintained since the early days of Marble

11 SMALL HOUSE Next door is a little house which started as a tent on aboard

floor that reportedly rented for 40 per month Later board walls and finally a

wood roof were added From about 1905 to 1915 Marble grew rapidly and

experienced ahousing shortage so that many residents lived in tent houses

12 ST PAULS EPISCOPAL CHURCH This church was moved to Marble from

Aspen in 1908 The steeple was added twoyears later Inside is an operating pump

organ which has been used during services since the church was moved to Marble
There is a separate page which gives much more detail about the church

13 COLUMBUS CATHOLIC CHURCH FOUNDATION One block south of the
church on Park Street is amarble foundation constructed in 1912 for the Columbus

Catholic Church The stone building never progressed beyond the point seen here

http wwwmarblecolorado orgtour htm 5 3 2004
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The marble for its construction had been donated by the Colorado Yule Marble

Company until the company president Colonel Channing F Meek was killed by a

runaway train on the electric tram After his death in 1912 donations of marble
ceased and the building was never completed

14 FINISHING MILL SITE Beginning at the south end of West 3rd St basically
where the bridge crosses the Crystal River and running west for 1500 feet is the site

of whatwas formerly the world s largest marble finishing mill It was here that
marble from the quarries was brought to be cut carved and polished before

shipment to building sites around the country Today there are few remnants of the

vast building but because of its unique nature the site has been entered on the

National Register of Historic Sites Because it is a federally protected area it must be

stressed that nothing in the Mill Site be disturbed including the scraps of marble

scattered about It is also a town park that you are welcome to explore

In the finishing mill site are two rows of marble pillars Each of these rows

supported one end of an overhead crane These cranes unloaded rough marble

blocks from the electric trolley and moved them into the mill for processing They
had capacities of 15 and 25 tons Also note the two high standing marble walls

They were firewalls built between major shops in the mill and intended tohelp
slow the spread of a blaze should a fire start

In 1942 the millwas disassembled and marble production ceased because of

increasing costs and a dwindling market

Near the mill site immediately east across the street is a sixty foot diameter

marble lined hole This was the railroad turntable where locomotives were turned

around by hand for the trip outof Marble

The bridge across the Crystal River near the turntable was built in 1976 financed in

part with federal grant money as a Bicentennial Project A few yards downstream
are some of the pilings from the original bridge over which the trolley carried

marble to the finishing mill

Return toMarble Colorado Home Pag

http wwwmarblecolorado org tour htm 5 312004
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Lodging
The Crystal Valley or the Upper Crystal Valley for some folks extends from the

intersection of Route 133 and Country Road 3 where the main road turns 9f00
Marble up toScholfield Park a total distance of about 15 miles About half of that

say 8 miles is either paved or at least maintained The other half is four wheel

drive only The valley includes twoghost towns Marble and Crystal Crystal is

about 6 miles east of Marble and is inhabited only in the summer Marble is

Local Arts inhabited the year around although the year around population is probably less

Crafts than one hundred and the main road through town is unpaved There are nostree

Businesses lights stop lights or any other trappings of civilization

Upper
Crvstal

River

Caucus

The valley is traversed by the Crystal River which has its origin above Scholfield

Park The river is very scenic and lives up to its name the water is so pure that

native fish populations have a hard time surviving due to the lack of nutrients

Fishing ranges from mediocre to excellent you have to know where to go and we

ain t telling here

The forests consist of both Aspen groves and evergreens Legend has it that the Ul

Indians upon being driven out of the valley by the early prospectors and settlers s

fire to the valley For good measure they also put a curse on it At any rate if the

legend be true the fire gave the Aspen groves a chance to get started Aspens are

just big weeds and will repopulate a burn first The evergreens take longer At an

rate for whatever reason there is a large population of Aspen Many years the bes

fall colors in all of Colorado are in the Crystal Valley causing a huge influx of

tourists during the end of September and the beginning of October The

combination of evergreens and Aspens is mind boggling As an aside whatever

were we talking about anyway it is said that Aspen groves are the largest and

oldest living organisms the contention being that a grove is a single plant and

some groves are tens of thousands of years old Go figure

We should also mention while talking about plants in the vaHey that you can find
morel mushrooms But ya gotta know where and we ain t telling here

Wildlife includes deer elk cougar bear raccoon fox marmot chipmunk squirrel
rabbit skunk grouse mice big horn sheep mountain goats eagles and tourists A

are harmless except the mice hantavirus and the tourists

I

I

Insects include ticks and glow worms Honest to God Residents devise ingenious
methods of killing ticks pulling off all the legs and letting it lose tostarve is a

favorite The little blood suckers don tget any moremercy than lawyers
Incidentally to the best of our knowledge there are no lawyers in the valley which

http www marblecolorado org abouthtm 3 10 2004
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is why they are not listed under wildlife above The glow worms may be found in

July on south facing slopes They are about 3 8 s of an inch long and emit a

greenish glow continuously from one end Which end I haven t the faintest Of
course there are all the other usual suspects but nothing towrite home about In

particular the mosquitoes are not bad but they are there

Mines Lots of mines Two old prospectors still come into the valley every year an

work aclaim on the top of Treasure Mountain There s a jeep track up the mountai

and they will meet you if you try to cross their claim With rifles Anyway there ar

mines or exploratory shafts everywhere Most have been sealed but it is still

possible to come across afew dozen mines in an afternoon of exploring Try Sheep
Mountain which is riddled with shafts

But it was marble that could be converted to gold One of the worlds largest
concentrations of marble is in the mountains immediately south of the town of
Marble Originally the marble formed acap about 8 miles in diameter and several

hundred feet thick Over time erosion caused it to be exposed in places In the very

early 1900 s a couple of quarries actually they are mines since the marble is

extracted from within the mountain began operation A finishing mill was

established in Marble aptly named don tyou think and the rest as they say wa

history The Yule Marble Quarry produced some of the finest marble in the world

still does and the finishing mill was the worlds largest Marble from Marble was

used in hundreds of buildings including the Lincoln Memorial and the Tomb of th

Unknown Soldier Declining use as a building material and World War II finally
did in the quarry and the townof Marble By 1945 the population of Marble was

down to one hearty or crazy soul The quarry was reopened in 1990 and continueE

operation today though the finishing of the stone is done elsewhere

The population of the Crystal Valley is probably about 300 hearty souls all of them

rugged self sufficient individualists You have to be self sufficient to survive in the

valley weroar with laughter when visitors ask don tyou have trouble getting
tradesmen Since almost anything can happen atany time ya gotta be prepared
and able to cope

There are no bars and only one church The church wasbuilt in Aspen and

brought over on the back ofa railcar It is a classically white little church which

inspires lots of people to get married The pastor is Linda Arocha who is a real ho

you have togo at least once It is a rarecombination of magic and religion

There is also a school the Marble Charter School Housed in the renovated old

High School building of Marble the school is parent run and enrolls students from

kindergarten thru 8th grade It is one of those rare little gems that arealmost

impossible to find anymore As a charter school one of the first in Colorado MCS

part of the public school system but is quite independent of the rules and

restrictions of the typical and traditional public school With two truly gifted

http wwwmarblecolorado org abouthtm 310 2004
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teachers and about 20 students the school is a dream come true

Return to Home Pagg
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ll Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge frequency
relationships for each flooding source studied in detail affecting the geographic
area of the Town ofMarble Colorado

Discharges along the Crystal River were calculated using the PEAKFQ computer
program Reference I which uses a 10g Pearson Type III frequency analysis
The analysis is based on USGS gage information totaling over 45 years of
record along the Crystal River just downstream of the Town of Marble Peak

discharges from the USGS gaging stations were adjusted along the study reach
based on the guidelines provided in the Manual for Estimating Characteristics of
Natural flow Streams in Colorado Technical Manual No 1 Reference 2

Peak discharge drainage area relationships for the streams studied by detailed
methods are shown in Table I

Table 1 Summary of Discharges

Flooding Source and Location
Drainage Area Peak Discharge cfs

Square Miles IO Year 50 Year 100 Year 500 Year

Crystal River
Confluence with Rapid Creek
Confluence with Milton Creek
Town of Marble

Upstream Limit of Study

93 05

83 65
73 59

5332

1994

1833
1657

1284

2445
2248
2031

1575

2625
2413
2181

1691

3028
2783
2515

1950

90 BffiLIOGRAPHYAND REFERENCES

1 U S Geological Survey Computer Program PEAKfQ Version 4 0 Annual flood

freQuencv Analvsis Using Bulletin I7B Guidelines December 2000

2 Colorado Water Conservation Board Colorado Department ofNatural Resources

Manual for Estimating Flood Characteristics ofNatural Flow Streams in Colorado
Technical Manual No 1 1976

IrB OS
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U S GEOLOGICAL SURVEY

ANNUAL PEAK FLOW FREQUENCY ANALYSIS

Following Bulletin 17 8 Guidelines
program peakfq

version 4 0 December 2000

I
PROCESSING DATE TIME

2003 OCT 7 10 29 09

u

PROCESSING OPTIONS

I
plot option
Basin char output
Print option
Debug print
Input peaks listing
Input peaks format

PrinterGraphics
None

Yes

No

Long
WATSTQRE peak file

1

I
U S GEOLOGICAL SURVEY

ANNUAL PEAK FLOW FREQUENCY ANALYSIS

Following Bulletin 17 a Guidelines
program peakfq

Version 4 0 oecoemher ZOClO

I Station 09081550 CRYSTAL RIVER AT PLACITA co

2003 OCT 7 10 29 09

I

INPUT DATA SUMMARY

Number of peaks in record
Peaks not used in analysis
Systematic peaks in analysis

r

r
is

Generalized ske
Standard error of generalized ske
skew option
Gage base discharge
User supplied high outlier threshold
User supplied low outlier criterion
Plotting position parameter

45
o

45
o
o

0 300
0 550

WEIGHTED

0 0

I

0 00

It NOTICE preliminary machine computations
User responsible for assessment and interpretation

WCF134I NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE

WCF195I NO LOW OUTLIERS WERE DETECTED BELOW CRITERION
WCF163I NO HIGH OUTLIERS OR HISTORIC PEAKS EXCEEDED HHBASE

0 0
743 7

3317 8

I
1

Station 09081550 CRYSTAL RIVER AT PLACITA CO

2003 OCT 7 10 29 09

I
ANNUAL FREQUENCY CURVE PARAMETERS LOG PEARSON TYPE III

FLOOD BAsE I QGABITHMIl

EXCEEDANCE
DISCHARGE PROBABILITY MEAN

STANDARD
DEVIATION SKEW

I
SYSTEMATIC RECORD

BULL 17B ESTIMATE
0 0
0 0

1 0000
1 0000

3 1961
3 1961

0 1191
0 1191

0 022
0 067

I

ANNUAL REQUENCY CURVE DISCHARGES AT SELECTED EXCEEOANCE PROBABILITIES

ANNUAl EXPECTED 95 PCT CONFIDENCE LIMITS
EXCEEDANCE BULL 17B SYSTEMATIC PROBABILITY FOR BULL 17B ESTIMATES

PROBA1HLIT1 ESTIIoIA E RfCCRD ESTIMATE LOWER UPPER

0 9950 762 0 779 6 730 1 642 5 863 2
0 9900 819 0 833 8 792 1 700 1 919 3
0 9500 995 4 1002 0 980 1 8815 1092 0
0 9000 1103 0 1106 0 1093 0 993 5 1198 0
0 8000 1248 0 1247 0 1242 0 1144 0 1342 0
0 5000 1576 0 1569 0 1576 0 1472 0 1687 0
0 2000 1980 0 1978 0 1989 0 1841 0 21610
0 1000 2228 0 2234 0 2248 0 2052 0 2472 0
0 0400 2523 0 2544 0 2564 0 2295 0 2857 0
0 0200 2732 0 2768 0 2794 0 2463 0 3138 0
0 0100 2933 0 2986 0 3022 0 2622 0 3414 0
O OOSO 312 9 0 1202 0 3250 0 2774 0 3687 0
0 0020 3383 0 3484 0 3S5S 0 2969 0 4046 0
0 6667 1399 4 1 50 year flood
0 4292 1654 5 2 33 year flood

I

I

I Station 090815S0 CRYSTAL RIVER AT PLAClTA CO
2003 OCT 7 10 29 09

I N PUT 0 A TAL 1ST I N G

Page 1
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PLACITAF OUT

WATER YEAR OISCHAAGE CODES WTEP YEAR OISCHAIlGE COUES

1956 1687 0 1979 1849 0

1957 2797 0 1980 2038 0

1958 2031 0 1981 1364 0

1959 1476 0 1982 1483 0
1960 1430 0 1983 2938 0

1961 1500 0 1984 2165 0
1962 1680 0 1985 2249 0
1963 1260 0 1986 2038 0

1964 1490 0 1987 1174 0

1965 1710 0 1989 949 0
1966 940 0 1990 1195 0

1961 1670 0 1991 1596 0

1968 1880 0 1992 998 0

1969 1460 0 1993 21510

1970 1690 0 1994 1350 0

1971 1940 0 1995 24110

1972 1630 0 1996 1244 0

1973 1930 0 1997 1722 0

1974 1300 0 1998 1343 0
1975 1820 0 1999 1230 0

1976 1540 0 2000 1413 0
1977 929 0 2001 1005 0
1978 1638 0

Explanation of peak discharge qualification codes

PEAKFQ WATSTORE
CODE CODE DEFINITION

o 3
G 8
x 3 8
L 4
K 6 OR C

H 7

Dam failure non recurrent flow anomaly
Discharge greater than stated value
Both of the above
Discharge less than stated value
Known effect of regulation or urbanization
Historic peak

1

Station 09081550 CRYSTAL RIVER AT RLACITA CO

2003 OCT 7 10 29 09

alPIRlCAL FREQUENCY CURIES WUBULL PLOTTING PQSITIOIIS

WATER RANKED SYSTEMATIC BULL 17B

YEAR DISCHARGE RECORD ESTIMATE

1983 2S3e 0 0 0217 0 0217

1957 2797 0 0 0435 0 0435

1995 24110 0 0652 0 0652
1985 2249 0 0 0870 0 0870

1984 2165 0 0 1087 0 1087

lS B 2151 0 0 1304 0 1304

1980 2038 0 0 1522 0 1522

1986 2038 0 0 1739 0 1739

1958 20310 0 1957 0 1957

1971 1940 0 0 2174 0 2174
1973 1930 0 0 2391 0 2391

1968 1880 0 0 2609 0 2609
1979 1849 0 0 2826 0 2826

J 1 JIUU U OJOil j lJ3041
1997 1722 0 0 3261 0 3261

1965 1710 0 0 3478 0 3478

1970 1690 0 0 3696 0 3696

1956 1687 0 0 3913 0 3913

1962 1680 0 0 4130 04130

1967 1670 0 0 4348 0 4348

1978 1638 0 0 4565 0 4565

1972 1630 0 0 4783 0 4783

1991 1596 0 0 5000 0 5000

1976 1540 0 0 5217 0 5217

1961 1500 0 0 5435 0 543 5
1964 1490 0 0 5652 0 5652

1982 1483 0 0 5870 0 5870

1959 1476 0 0 6087 0 6087

1969 1460 0 0 6304 0 6304

1960 1430 0 0 6522 O 65H

2000 1413 0 0 6739 0 6739

1981 1364 0 0 6957 0 6957

1994 1350 0 0 7174 0 7174

1998 1343 0 0 7391 0 7391

1974 Boo a 0 7M9 0 7609

1963 1260 0 0 7826 0 7826

1996 1244 0 0 8043 0 8043

1999 1230 0 0 8261 0 8261

1990 1195 0 0 8478 0 8478

1987 1174 0 0 8696 0 8696

2001 1005 0 0 8913 0 8913

1992 998 0 0 9130 0 9130

1989 949 0 0 9348 0 9348

1966 940 0 0 9565 0 9565
1977 929 0 0 9783 0 9783

u S GEOLOGICAL SURVEY
ANNUAL PEAK FLOW FREQIJENCY ANALYSIS

Following Bulletin 17 B Guidelines
Program peakfq

page 2
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PLACITAF OUT

version 4 0 December 2000
2003 OCT 7 10 29 09

Stat ion 09081550 CRYSTAL RIVER AT PLACITA CO

100000 0 j 1

I I I I I I I I I I I I I I I

I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I
I I NOnCE hU NOTICE hUH I I I I I I I I I
I I PRELIMINARY MACHINE COMPUTATION I I I I I I 1 I IUSER IS RESPONSIBLE FOR ASSESS l I 1 I I I I
I I MENT AND INTERPRETATION I I I I I I I I
I I I J I I r I I I I
I I I I I I I I I I I I I

31600 0 1

I I PLOT SYMBOL KEY I I I I I I I I II I 178 FINAL FREQUENCY CURVE 1 1 I I I J II
I 0 OBSERVED SYSTEMATIC PEAKS I I 1 I I I I I I I

liS HISTOR1CALLY ADJUSTED PEAKS I r I I I I I I I
I I SYSTEMATIC RECORD FREQ CURVE I I I I I I I I I I1 I WHEN POINTS COINCIDE ONLY THE I 1 I I r I I I
I I

TOPMOST SYMBOL SHOWS I I I I I I

I I I I I I I I I I I I I I
I I I I I I I I I I I I I

10000 0 1 1

I I I I I I I I I I I I I I I
I II I I I I I I I I I I I I I
I I I I I I I I I I I I II I I I I I I I I I I I II I I I I I I I I I I I I I
I I I I I I I I I I I I I I
I I I I I I I I I I I I I I
I 1 1 J I I I 1 I I I I

3160 0 1
j

I I I I I I I I I
I 10 D I I

I I I I I I I I 0 DlD D I I III I I I I I I t 00 000 I I I

I I I II 10 OOD 001 I I

I I I 00000 I I I I I I
I

I I 00 00 0 00 I J I I I I
I I I 000 001 1 I 1 I I I II I D I I I I I I I

1000 0 0 00 1 t
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Year

1961
1962
1963

1964
1965

1966

1967
1968
1969

1970

1971

1972

1973
1975
1976
1977

Peak flow

Avalanche Gage
2270

2620

1410

2240

2780

1250

2580

2690

1930

1980

2140

2080

2980

2580

1910
1730

Peak flow

Placita Gage
1500

1680

1260

1490

1710

940

1670

1880

1460

1690

1940

1630

1930

1820

1540
929

Avalanche Gage
Adjusted to

Placita drainage area

1596

1842

991

1574

1954

879

1813

1891

1357

1392

1504

1462

2095

1813

1343

1216

avg

avg

Drainage Area Avalanche Gage 167 square miles

Drainage Area Placita Gage 107 square miles

Adjustment based on TM 1 CWCS Ot u Au Ag 79 Ot g

difference

6

10

21

6

14

7

9

1

7

18

22

10

9

o

13

31

0 88

11 50
over 16 years
each year

The results indicate that over the 16 year period of record the Avalanche Creek Gage
adjusted to the Placita Gage exceeded the Placita Gage discharge 9 times and
was lower than the Placita Gage discharge 7 times averaging a percent diference each year of 11 5
However comparing the entire 16 year period the average peak discharge varied less than 1
from the determined gage records at Placita Therefore it was determined that the comparison was

reasonable and the Placita Gage records could be extended using the Avalanche Creek gage records

adjusted to the Placita Gage



I

I
Avalanche Gage Peak flow

Peakflow Peak flow Adjusted to Placita Gage
Year Avalanche Gage Placita Gage Placita drainage area Fabricated

I
1956 2400 1687 1687

1957 3980 2797 2797

1958 2890 2031 2031

I
1959 2100 1476 1476

1960 1760 1430 1237 1430

1961 2270 1500 1596 1500

1962 2620 1680 1842 1680

I 1963 1410 1260 991 1260

1964 2240 1490 1574 1490

1965 2780 1710 1954 1710

I
1966 1250 940 879 940

1967 2580 1670 1813 1670

1968 2690 1880 1891 1880

I
1969 1930 1460 1357 1460

1970 1980 1690 1392 1690

1971 2140 1940 1504 1940

1972 2080 1630 1462 1630

I 1973 2980 1930 2095 1930

1974 1850 1300 1300

1975 2580 1820 1813 1820

It
1976 1910 1540 1343 1540

1977 1730 929 1216 929

1978 2330 1638 1638

I
1979 2630 1849 1849

1980 2900 2038 2038

1981 1940 1364 1364

1982 2110 1483 1483

I 1983 4180 2938 2938

1B84 30BO 2165 Z160

1985 3200 2249 2249

I
1986 2900 2038 2038

1987 1670 1174 1174

1988

I
1989 1350 949 949

1990 1700 1195 1195

1991 2270 1596 1596

1992 1420 998 998

I 1993 3060 2151 2151

1994 1920 1350 1350

1995 3430 2411 2411

I
1996 1770 1244 1244

1997 2450 1722 1722

1998 1910 1343 1343

I
1999 1750 1230 1230

2000 2010 1413 1413

2001 1430 1005 1005

I
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Location

Upstream Limit ofStudy
Town of Marble

Confluence with Milton Cree

Confluence with Rapid Cree

@ Placita Gage

DA

53 32

73 59

83 65

93 05

0500

0100
050

010

Summary of Discharges

DAJDAG

050

0 69
0 78

0 87

3383

2933
2732

2228

DAJDAG 0 79

0 58

0 74

0 82

0 89

010

1284

1657

1833

1994

050

1575

2031

2248

2445

0100

1691

2181

2413

2625

0500

1950

2515

2783

3028
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TECHNICAL MANUAL

FLOOD INFORMATION NEAR GAGED SITES ON THE SAME STREAM

Peak discharges at sites near gaging stations on the same stream can becomputed by the foJ lowing equation

QT U rQT G

where

QT U peak discharge at ungaged site for recurrence Interval T

QT G weighted average discharge at gaged site for recurrence interval T

AU drainage area at ungaged site

AG drainage area at gaged site and

X exponent for each flood region as follows

F1 ood Reg ion

Plains
Mountains
Northern Plateau
Southern Plateau

Exponent X

0 48
79
50
71

The above procedure Is applicable for ungaged sites where the drainage arearatio lies between 0 5 and 2 0
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MANUAL FOR ESTIMATING FLOOD CHARACTERISTICS 23

SITES NEAR GAGED SITES ON THE SAME STREAH

Peak discharge information for study sites near gaged sites on the same

stream can be computed using the method described on page 4 The first step
is to determine the drainage area ratio of ungaged site to gaged site If
that ratio I ies between 0 5 and 2 0 the equation given on page 4 should be

used to compute the requ i red peak d i scha rges I f the dra i nage area ra t 10
I ies outside the range the method for Ungaged Sites should be used

Flood depth information for study sites near gaged sites on the same

stream should be computed from the flood depth regression equations for the

region in which the study site I ies The method is Illustrated in Example 2

Example 2 FZood Frequency near a Gaged Site

i
i

I

Determine the QIO Qso QIOO and QSoo year recurrence interval
floods for Cherry Creek at State Route 83 4 5 mi south of Franktown Colo
Iat 39019 41 long 104044 02 NW sec 25 T 8 S R 66 W

Map coverage Russellville Gulch quadrangle scale 1 24 000

Denver quadrangle scale 1 250 000

From table 5 note that station 06712000
Colo AG 169 mi2 is located downstream

age

Cherry Creek near Franktown f

I

II This meets the drainage area requirement and the following relation is used

I
where x 0 48 for the Plains Region and QT G

Is the weighted discharge from

II table 5

I

II

Determine the contributing drainage area at the site AU 132 mi2

Check that AU is either more than half AG or less than twice AG j

AUtAG 132 mi2t169 mi2 0 78

x

QT U AU AG QT G
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24 TECHNICAL MANUAL

Obtain the weighted discharges at the gage

QIO 5 070 ft3 s

Qso 13 100 ft3 s

Q100 18 400 ft3 s

Qsoo 36 000 ft3 s

Compute discharges at ungaged site

QIO 132fI69 0 48 5 070 ft3 s 0 89 5 070 4 510 ft3 s

Qso 132fI69 0 48 13 100 ft3 s O 89 13 100 II 700 ft3 s

Qloo 132fI69 0 48 18 400 ft3 s 0 89 18 400 16 400 ft3 s

Qsoo 132f169 0 48 36 OOO ft3 s 0 89 36 000 32 000 ft3 s



ot ili lia r t Vll lia C1 lli di1

I
Table 8 Sflleated basin a7ld olil1lat ia pa1aIIIBtsT B andftood charaat 8ristica fOI gaging stationsin tlw Southun PZ4tau Jt COtltlnued

ig 00 00

8 0 88 i1

I
J

ii8StatlQn 1B116 i c 8cci
o gc1 f 0 c

iI
l

O

1 g A A
O

j
0 8B t V l

I
oc v E Pp o

r 2 0
0

RIO GRANDE Rl t e Sl tON1INU D

I 08284000 RITO OE TlERAMIlRlll 11 AT 12 49 7 lSla 13 17 Z1 1JJ 1130 1320 1810
TIERRIl IIMARILlA N Ex 633 1260 Ilt10 2000
LAT 36 41 55 LONG 106 JJ 2

MEX08Z84 OO LLOw CREEK NEAR PA VIE N JJ J 69lt5 3a a 2 60 4070 4900 7260
lilT 3 o 05 ONG 10 42 IS litH 3990 UTI t93tl

I COLOROO RIVER BASIN

09059500 PINEy RIVER NfA STATf BHIUrE COLO 86 2 1272 210 a7 2a 4 1130 1190 1300 4

I
LAT 38 itS on LONG lOb 35 00 1060 1380 1510 1810

09067500 EAGLE RIVER AT EAGLE cOLO h 628 6561 J6 2 6630 7940 84Z0 9450 6 o
LAT 39 39 24 LONG 106 49 29 6260 6110 9070 11200

I 090b8000 BRUSH CHEEI NEAR EAGLE COLO 69 7 7450 J 101 551 a4Z a 1310 J T

lAT 39 33 26 LONG 106 45 45 757 1140 1330 18 0

09010000 EAGLE MIVER BELOW GV 5U COLO Z4 44 b 75 64 5930 1360 7880 8960 T 6

1t 81550

LAT 39 38 S8 lONG lOb 57 11 0 8570 9490 1700

CRYSTAL RiVER AT PI ClTfl tOLO 1J 107 7372 3 J 900 2060 2120 2230 T

LAT 39 08 34 LONG 107 15 Z 1790 2230 2430 2910

I
G908lbOO CRYSTAL RivER ABOvE AVALANCHE CREEl la 7 6905 140 5 3J 3170 3780 4000 lt470 S J

NEAR REosTONE COLO 2840 3630 3960 4750
LAT 39 13 56 LONG 107 13 36

09082 50 CRYSTAL R VER NEAR REos10NE COLO 2 ZZ 6484 70 4 3e80 4540 4770 5220 6 6

LAY 39 11 5S LONG 101 12 49 3bll 41tSO 480ll 6570

1Il
09Qa30 NE R CAReONPALE COLO h 75 7 6451 ZZO 3Z J4 82J 1110 1310 1640 J J

LA 39 19 So lONG 01 13 lb 1D20 1460 1690 2210

I
090850110 ROARING rOR RIVER AT 59 Jlt51 5721 a 13900 17400 le700 21500 4

iGLENWOOO SPRINGS COLO 13400 17100 18600 22000
LAT 39 32 31 lONG 107 19 4 r

II09096500 L TEAU CREEK NEAR COlLaRAN COLO 35 eo to 7 30 170 IT 30 1820 2440 2740 351 0 5
r ILAT 39 IS 02 lONG 101 50 24 l110 2340 2650 31 50 J

109097500
I

Ii
BUZZAHO CREEK NEAR COllbRAN tOlO 52 hJ 6955 11lto 1670 1890 2390 7

LAT 39 16 20 lONG 107 51 00 12 eO 1690 2150 2770 f

I I

I i
11
I

Ii

III
I
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TECHNICAL APPENDIX

APPENDIX C Hydraulic Data HEC RAS
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CrystalR iver rep

HEC RAS version 3 11 ay 2003

u s Army cor of Engineers
Hydrologic Englneering center

609 Second Street SuiteD

Oavis california95616 4687
916 756 1104

x XXX XXX XXX

X X X X X X

X X X X X X X X

00000O XXX X XXX XXXXXX XXX

X X X X X X X X
X X X X X X X X
X XXXXXX XXX X X X

I
PROJECT DATA
pro ect Tit1e Crystal Ri ver Flood Study
proJectFile CrystalRiver prj
Run Date and Time 5 3 20Q4 11 51 54 AM

project in English units

Project Description
crystal River Flood study

O 3 C 4
N Engineering Inc May 2004

Prepared for Colorado water Conservation Board
study
gcation From approximately 3 miles downstream of the Town of Marble

Prospect Ranch to approximately 1 mile upstream of the Town
of Marble

snowshoe Ranch

I

I

I PLAN Dill

I
1 iT e

Gmo 1 un crystalRiver p04

Geometry Title Crystal River Flood Study
GeometryFile p P 03023cry Hydraulics CrystalFliver g04

1 e jo d Un CrYStalAiver f02

phn summary information
Number of crosssections

Culverts
Bridges

I
o

loIuHtpl Openings
Inlinestructures
lat ralStructures

computational Information
water surfan calcuhtion tolerance

1 ln C
l

i
erance

Maximum difference tolerance
Flowto1erancefactor

0 01
0 01
20
0 3
0 001

I
Computation options

critical depth computed only where necessary
co veance calculacion Method At breaks 1n n values only

i
e

F
h

i me i lv 1
ce

Encroachmentoata

Equal Conveyance True
Left offset

Right offsetI River crystal
RS profile

2376 Floodway
23230 Floodway
23204 Floodway
n724 FloodoHay
21874 FloDdway
21304 Floodway
20771 Floodwav
IGOSFlDollway
19361 F1Dodway
18783 Flllodway
14921 F1Dodway
14378 FloDdway
12820 Floodway
12347 FloDdway
11815 Flolldway
11147 FloDdway
10584 Floodway
10063 Floodway
9536 F1Dodway
9086 Floodway
SE U nDodway
8077 F1Dodway
8048 Floodway
7560 Floodway
7123 Floodway
6674 Floodway
6179 Floodway
5216 Floodway
2242 Floodway
1750 Floodway
1241 Floodway
746 Floodway
329 Floodway
Cl F1Dodway

I

I

I

I

Reach IIJarbll
Method valu l Value2

1211 48 310
1676 46 728 44
1 700 1S 754 87
1 4ll 800
1 550 735

1 475 650

1569 53 660 48

rzao o1JWls
1 357 460
1 115 210
1 260346 96
1135 94 180

1 284 18 HO 48
156578648 12

1624 09 734 4

1822 421009 38
1 1058 1139
1 675 820
1 530 670
1638 81729 71
1 625 735
147125536 63

1462 73711 12

1 775 5830 52

1 828 789199

1 410 490 99

1567 14 635
1 n931Cl8 63

1410 63456 53

1375 56 425 1
1 640 720 1
1 375430 01
1 190245 29

1 46 77 84 38

FLOW DATA

1 i e

O i d un crysta lRiver f02

Flow Data Cds

I
River Reach 100 year Floodway 10

r
50 year 500 year

crystal Marble 24407 1691 1691 1575 1950

Crystal Marble 19361 2181 2181 1657 2031 2515

crystal loIarbl 8077 2413 2413 11133 2248 2783

crystal loIarble 2625 2625 1994 2445 3028

Pagel

I

I



I

I CrystalR ver rep

Boundary conditions

River Reach

Marble
Marble
Marble
Marble
Marble

Profile

IOO year

Floodway
la year
SO year
500 yur

upstream Downstream

I
crystal
crystal
crystal
Crystal
Crystal

llormals O 013
Normals a OB
NormalS a On
Normals O OB
Normals D OB

I
GEOMETRY DATA

i i
e

o 1 un crystaJlliver g04

CROSS SECTION

I
RIVER Cryztal
REACH Marble RS 24407

I

INPUT

oescriptiol1
StationE1evationData nu

Sta Elev Sta Elev
o 7966 2 67965 01

18 737958 43 18 947958 35
51 067953 44 57 247954 89
68 247956 92 70 857957 24
89 987959 11 91 37959 87

100 957962 04 102 17963 14
122 937983 05123 557983 58
132 727991 27

36
Sta Elev

8 34796245
29 977954 11

60437955 58
75 177957 81
91 687959 92

107 427968 22
125 677985 67

Sta El v

10 667961 58
31 687953 47
60 687955 64
81 267958 63
92 057959 96

112 527973 08
131 617992 22

Sta Ehv
18 617958 47
45 997953 44
64 517956 47
83 23 7958 9
99 857960 99

115 497915 92
132 377992 84

I
Manning s n values

Sta nval Sta
o 06 31 68

nval
035 5106

nval
06

I

BankSta Left Right Lengths Left Channel t Coeff contr Expan
31 68 n06 771 14 831 57

CROSS SECTION OUTPUT profile 100 year

er H
v p 7960 i2 El m nt L ftOB chann l Rig 6gB181 n val 0 060 0 035

w Elev ft 79i8 71 ReachLen ft 773 34 831 57 855 60
crn 101 5 ft 7958 71 Flow Area sq ft 35 87 101 82 69 86
E G slope ft ft 0 009191 Area s1

ft 35 87 101 82 69 86
QTotal cfs 169100 Flow c s 154 81 1252 49 281 70
TO Width ft 63 80 TOp W dth ft 13 67 19 38 30 75
ve Total ft s 8 15 v vel ftS 4 32 12 10 4 06

ax chl opth ft 5 27 Hyr Oepth ft 2 62 5 25 2 27
conv Total CfS 17638 5 conv cfs 1614 8 13064 5 2959 2

Lengthwtd ft 833 07 wetted Per ft 14 64 19 38 31 23
inchEl ft 7953 44 shear lb sq ft 141 301 128

Alpha 176 stream Power 11ft s 6 07 37 08 L21
Frctn LOSS 1m 7 43 Cum volume acreft 105 07 102 62 185 n

LOSS 0 29 CUm5A acres 49 85 26 60 67 93

I

I
warning Th energy equation could not be balanced within the specified numb r of iterations The

program used critical depth for the water surface and continued on with the calculations
The velocity head has changed by more than 0 5 ft 0 15 m This may indicat the need for
additional cross sections

i s

e

grn t
a

hr dr f
a

d i i a

O
o s

the cumnt and previous cross section

During the standard step iterations when the assumed water surfac was set e9ual to critical

doalltl tl oacakulatedater surfacoac ba c belO111crit1cilldepth Tlisiru hctestlatthereh
not valid subcriticill answer The program defaulted to critical depth

warnin9

W rning
W rning

I er H dv n
W S El v ft
critW 5 ft
E G Slope Cft ft

I
QTotal CfS

i n S

x Opthf
th

T W
MinChEl ft

Alpha
r t m

profile Floodway
7960 52 Element

181 lOt n val
7958 71 Reach Len ft
7958 71 FlowA rea sqft

0 009191 Area sqft
169100 Flow cfs

63 80 Topwidth ft
8 15 AVll voal ft s

S1 fajthff
17638 5 Conv cfs

8lS l0 wetted Per

ftl795344 shear lb slft
116 Stream Power 1 ft s

8 47 Cum volume reft
O B Cum SA il cras

LeftOB
0 060

773 34
15 87
35 87

154 81
13 67
4 32
2 62

1614 8
14 64
141
6 07

30 77
12 n

CS
l

Rig 6gB
8U 51 855 60
101 82 69 86
101 82 69 86

1252 49 283 70
19 38 30 7i
12 30 4 06

jr5t H
13064 5 2959 2

19 38 31 23
101 128

37 08 5 21
112 19 25 39

26 60 9 56

CROSS SECTION OUTPUT

I warning

Warning

Warning
wrning

Th energy equiltion could not boa bahnced within the specified number of iterations The
progrilmused criticl depth for thoaater surface il nd continued on with the c lcuhtions

The velocity hoaad has changed by more thiln 0 5 ft 0 15 m This may indicil toa the n d for
additional Cross setions

5

e

r n t
iI

h
r r

f
a

d i iO o s

the current il nd previ ous cross section

ouring thoa standard step itertions when th assumed water surhce was set e ual to critical
depth the c 1culatedater surface Cilllle bacbelow

cr1ticl depth This nd catu that there is
not a valid subcritical answer Thoa program defaulted te criticl depthI

I
CROSS5ECTIONOUTPUT ProfilellO yoaar

er H dv g 7959 57 Element UftOB Channel Rig 6gB164 n val 0 060 0 035
W 5 Elev ft 7957 93 Reach Len ft 773 4 831 57 855 60
critW 5 eft 7957 93 FlowArsqft 26 09 86 85 48 32
E G 51ope ft ft 0 009886 r sjt 26 09 86 85 48 32

QToul cfs 1284 00 105 04 996 54 182 42

s

56 05 Tep width ft 11 65 19 38 25 02
7 96 A v vel ft s 4 03 11 47 378

Mxchl Dpth ft 4 4g Hyr Depth ft 2 24 4 48 193
conv Teta 1 Cfs 12913 8 Conv cfs 1056 5 10022 7 1834 6

Lengthwtd ft 8H 02 wetted per

Cftl
12 48 19 38 25 45

MinchEl ft 795344 Shear lb sqft 129 277 117

Alpha 166 Stream Power 1 ft s 5 20 31 74 4 42
FrctnLOss 1m 11 06 cumVelume acreft 81 45 86 84 155 22
C ELOSS 0 09 CUm5A aCres 493 26 60 60 57

I

I
Warning Theenerglosswilsgruter thiln 1 0 ft 0 3m between the current il ndprevious cress sectien

This milY lndicilte the need for additional crosssections

f f oa

t
t

e

C f l
s w

i efnd e

o

t t t e is
not a valid

subcriticl
il nswer The program dehulted to critical depth

CROS5SECTIOtlOUTPUT Profile 50 yur

warning

I
Palle2

I



CrystalRiver rep

ee H
v g 7960 26 Element Left 011 channel Rig 6gl1177 n val 0 060 0 035

w Elev ft 7958 50 Reach Len ft 773 34 831 57 855 60
CrHW S ft 7958 50 Flow Area sq ft H 05 9774 63 55
E G slope ft ft 0 009375 Area s ft B 05 97 74 63 55

Q Total cfs 1575 00 Flow c s 140 11 118163 253 26

m s

61 71 Tap width ft 13 13 19 38 29 20
8 10

AV3
Vel ft S 4 24 12 09 399

Max chl Opth eft 5 05 Hyr oepth ft 2 52 5 04 2 18
cony Tota 1 cfs 16266 8 COnY cfs 1447 1 12204 0 2615 7
Length Wtd ft 833 51 wetted Per ft 14 06 19 38 29 66
MinChEl ft 795344 mlft 5

138 2 95 1Z5

Alpha 173 5 83 35 68 5 00
Fntll Loss il 8 09 cum vo ume acreh 98 03 98 41 177 12

C ELoss 0 25 cum SA acres 48 55 26 60 66 15

warning The energy equation could not be balanced within the specified number of iterations The
program used critical depth for the water surface and continued on with the calculations

warning The velocity head has changed by more than 0 5 ft 0 15 01 This may indicate the need for

additional crosssections
warning i s

e

grn t
a

h
r r

f
a

d i a fO c o s ii6 the current and previous cross sect on

warning During the standard step iterations when the assllll1ed water surface was set ejual to critical
depth the ca1culated water surface caine back below critical depth This indlcates that there is
not a valid subcritical answer The program defaulted to critical depth

CROSS SECTION OUTPUT profilelSOO year

796105 Element
194 fit n val

7959 10 Reach Len ft
7959 10 Flow Area 5q ft

0 00913 Area Sj1950 00 Flow c s

67 94 Tp wldth ft
8 34 AVIl vel fts

5 66 Hydr Oepth ft
20402 8 cony cfs

7
d

sqem
180 Stream power lbjfts
7 61 cumvolulle acre ft
O ll cum SA acres

I

I

I

I

I

I
ee H

v m
w E1ev ft

crHW S ft
E G slop ftft

QTotill cfs

m s

MaxChl Opth ft

conv Total cfs

Lengtl loItd ft
MinchEl ft
Alpha
FrctnLoss ft

C ELoss ftI

I
warning

warning

loIarning

warning

The ener9Y equation could not be balanced within the specified numberofiterations The
program used critical depth for the water surface and continued on with the calculations
The velocity head has changed by more than 0 5 ft 0 15m This may indicate the need for

additional cross sections
The ener910u was greater than 1 0 ft 0 3 m between the current and previous crosssection
ThismaYlndicatetheneedforadditionalcrosssections
During the standard step iterations when the assumed water surface was set ejual to critical
depth the calculated water surface came back below critical depth This indlcates that there is

not a valid subcritical answer The program defaulted to critical depth

I
CROSS SECTION

RIVER Crystal
REACH Marble RS 23576

INPUT

Description
StationElevationoata num

Sta Ell St Ele
07970 49 L047969 54

15 447963 35 25 077959 07

45 97949 88 46 497949 58
67 897949 45 71 527949 45

96 87949 58 98 457949 65
114 747947 71 115 787947 37
140 167949 23142 197949 07
158 497947 73 185 637947 31

209 697944 68211 487944 39
241 847944 83250 367946 41

267 87947 32271 267947 39
284 397945 42312 757945 38
328 147949 87335 487955 21

I

I
I

Mannin9 snvalues
Sta n val Sta

o 06211 48

Sta E 1ev
3 667968 86

31027956 52
49 277949 56
78 597949 36

103 887949 69
118 617947 98
150 847948 22
198 227947 09

211 97944 B
251 H 7946 61
278 217947 92
313 69 7945 6
340 027959 11

Sta Ele
13 717964 12
35 787954 43
57 187949 48
82 967949 4

106477949 68
122 577949 14
153 747947 9
200 147946 65
237 657944 53
254 057947 13
279 177947 58
323 887947 88

345 17963 7

num 4
nVal Sta

035237 65
nval Sta

05 12 75

coeft Contr Expan
1 3

I

BankSta leftRlght Lengths Lettchannel Rlght
211 48237 65 32173345 98365 58

Ineffective Flow nUm 1

Stal StaR Elev Permanent
0125 027949 82 T

CROSS SECTION OUTPUT profile100 year

I
e H

v m
t m

E G slope ft ft
QTotal cfs

m s

MaxchlDpth ft

conv Total ds

Lengthloltd ft

MinchEl ft

Alpha
FrctnLoss ft

C E LOSS ftI

7il48 il3
0 83

7948 09
7948 09

0 008648
1691 00

178 73
5 H
3 76

18183 9
148 36

7944 33
1 88
1 33
0 05

element
fit n val
ReacnLen ft
Flow Area sq ft

srt
TOP Width ft

9 Vg2jlt f m
cony cfs
Wetted Per

ftlshear lbjsq ft
Stream power 1 fts
Cum volume acreft
cUm SA acres

LeftOB
0 060

773 34
413
413

1117 74
14 69
4 52
2 83

1964 3
15 73
151
6 80

120 31
53 47

nval
06

Channel
0 035

831 57
109 55
109 55

1410 62
19 38
12 88

5 65
14759 2

19 38
3 22

41 51
111 15

26 60

sta Elev
14 377963 83
43 487950 92
65 657949 46

89 3794942
109 777948 91
125 027949 82
154 867947 77
207 047945 09
240 317944 54
260 187947 25
284 097945 54
326 297948 4

Rig 6gB
855 60

82 73
82 73

351 64
33 87
4 25
2 44

3679 2
34 3S
137
5 83

204 42
72 34

Left 08
0 060

321 73
61 10
63 19

142 75
65 34
2 34
103

li35 0
59 80
0 55
129

104 19
49 14

Channel
0 035

345 98
95 91
95 91

900 00
26 17
9 38
3 66

9678 0
26 18
198

18 56
100 74

26 16

Rig 5
8

365 58
159 34
li9 34
648 25
87 22

4 07
183

6970 8
88 27
0 97
3 96

183 47
66 77

warning

warning
warning

Warning

warning

Tne energy equation could not be balanced within the specified numberofiteratians The

program used critical depth for the water surface and continued on wlth the calculations
oivldedflow computed for this cross section
Th conveyance ratio upstream conveyance divided by downstream conveyance is less than
0 7 orgreater than 1 4 This may indicate the need for additional cross sections
The enerl loss was greater than LOft 0 3m between the current and previous cross section
This mayllldicne the need for additional crosssections

During the standard step iterations when the assumed water surface was set ejual to critical

depth the clllculatedwater surface carne back below critical depth ThisindlCatesthatthereis
not Ilva1id SubCritlc lll answeL Tne prororamdefaulted tCl critical dept

I

I
CROSS SECTION OUTPUT

ee H

v m
W S El v eft
crit W S eft
E G slope ft ft
QTotal cfs

I

I

profilelFloodway

7949 28
106

7948 22
7948 22

0 011236
169100

Element
wt n val
Reach Len ft
Flow Area sq ft

Area SjFlow c s

Left OR

321 73

Channel
0 035

345 98
99 21
99 21

990 86

Rig 5gR
365 58
144 65
144 65
700 14
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I

I TOp Width ft
vel Total ft s

MaxChlopth ft
conv Total cfs
Lengthwtd ft
MinchEl ft
Alpha
frctnLoss ft
C E LOSS ft

98 H
6 93
189

159S32
349 67

7944 33
142
1 37
0 12

TOp width ft
Avg Vel ft s

Hydr Depth ft
conv cfs

Wetted Per ft
shear lb sqft
stream power 1 fts
cum volume acre ft
Cum SA acres

6 na1 Rive

2 3
9 99 4 84
379 2 00

9347 9 660S 3
30 00 75 94
2 32 134

23 16 6 47
110 87 B 28

26 16 8 S5I
30 45
12 20

I
warning

warning

warning

Warning

The energy equation could not be balanced within the specified number of iterations The
progril1ll used critical depth for the water surface and continued on with the calculations
The conveyance ratio upstream conveyance divided by dOWnstreillllCOnveyance is less than

ti e af s

t
i ate hi a ar

n ic 3
t n W i t

c s

p

s

cross section
This may Hldicate the need for additional cross sections

i t t e

t
t

e

c

e

r l
s w

i
e

n e

o

t iti e is
not a valid subcritical answer The program defaulted to critical depth
The larabolic search method failed to converge on critical depth The program will try the cross

sectlonslice secant method to find critical depth
warning

I
I

CROSS SECTION OUTPUT profilellO year

H
v W 7948 41 Element LeftOB Channel Rig sgB1 33 wt n val 0 060 0 035

w S Elev ft 7947 09 Reach Len ft 121 71 345 98 36S 58
crit W S ft 7947 09 Flow Area sq ft 19 19 69 S 81 66
E li s o ft ft l UHS77l sr 19 19 69 1 H o
QTonl cfs 1284 00 82 25 775 34 426 40

m s

95 54 TOp width ft 13 24 26 17 56 13
7 54 AV vel ftS 4 29 11 15 5 22

Mall chl Dpth ft 2 75 Hyr Depth ft 145 2 66 145
Conv Total cfS 9372 0 conv cfs 600 4 S659 3 3112 4
Length wtd ft 348 15 wetted Per ft 13 52 26 18 56 89
MinchEl ft 7944 H shear lb sqft 166 3 11 168
Alpha 150 Stream power l fts 7 13 34 71 8 78
Frctn Loss ft 145 Cum volume acreft 81 05 85 35 153 94

C ELoss ft 0 25 cum SA acres 43 71 26 16 59 78

I warning The energy equation could not be balanced within the specified numbel of iterations The
pro ram used critical depth for the water surface and continued on with the calculations
oivlded flow computed for this cross section
The velocity head has changed by more than 0 5 ft 0 15 m This may indicate the need for
additional cross sections
The conveyance ratio upstream conveYllnce divided by downstream conveyance is less than

ti e af s

t
ate hi a al

n ic

3
t n i

t
c s

p is cross section

This may lndicate the need for additional cross sections

During the standard step iterations when the usumed water surface was set equal to critical
depth the calculated water surface Came back below critical depth This indlcatu that there is
not a valid subcritical anSwer The program defaulted to critical depth

I
warning
warning

warning

warning

warning

I
CROSS SECTION OUTPUT Profilef50 year

H
v F 7948 79 Element Leftou chann l

Ri8 5
B

0 92 n val 0 060 O OlS
W Elev ft 7947 87 Reach Lell ft 321 73 345 98 365 58
cra 01 5 ft 7947 87 Flow Area sq ft 47 99 90 0S 139 93
E G Slope ft ft 0 010051

1 srt 48 97 90 0S 139 93
QTotal ds 1575 00 105 30 873 39 596 31

m S

173 05 TOp width ft 61 50 26 17 85 38
5 67 AV vel ft S 2 19 970 4 26

Max Chl opth ft 3 54 Hyr Depth ft 0 83 3 44 164
conv Tota T cfs 1571D 2 Cony cfs 1050 4 87119 5948 0
Lellgthwtcl ft 348 54 Wetted Per ft 57 77 26 18 86 40
MinchEl ft 7944 33 Shear lb sqft 0 52 2 16 102
Alpha 185 stream Power 1 fts 114 20 94 4 33
FrctnLoss ml 136 Cum Volume acreft 97 30 96 62 175 12
C ELOSS 0 09 cum SA acres 47 89 26 16 65 02

I
I warning

warning
warning

warning

warning

Th nergy equation could not b balanced withi th specified number of iterations The

g 1 t hf rc s i
hce and continued on with the calculations

The conveyance ratio upstream conveyance divicledby downstreillllconveyance is leS5 than
0 7 01 great r than 1 4 This may indicate the ne d for additional cross sections

s

e

gr n1 t a

h
r r

f
a

d i afOc o s ii the current and preYious cross section

During the standard step iterations when th assumed water surface was set equal to critical

depth the calculated water surface cameback below critical depth This indlCateS that there is
not a valid subcritical answer The progralldefaulted to critical depth

I

CROSS SECTION OUTPUT Profilel SOO year

ef H
v g 7949 17 Element LeftOB Channel Ri8 55 B

0 91 n val 0 060 0 035
w El v ft 7948 26 Reach Len ft 321 73 345 98 365 58
cra w s ft 7948 26 Flow Area sq ft 71 19 100 29 174 01
E G Slope ftft 0 009132

1 f 1s t
74 36 100 29 174 01

QTotal cfs 19S0 00 186 01 996 3 767 66

HUs 182 34 Top w1dth ft 68 17 26 17 88 00
5 64 A y lIel fts 2 61 9 93 4 41

Max ch 1 Dpth ft 393 Hyr Oepth ft 117 3 83 198
Conv Total ds 20406 1 COny cfs 1946 5 10426 3 80H 3

Length wtd ft 348 28 wetted Per ft 61 37 26 18 89 07
MinchEl ft 7944 33 shear lb sqft 0 66 2 18 111

Alpha 184 Streillll power l fts 173 21 70 4 91
FrctnLoss m 141 cum volume acreft 119 29 109 15 201 90
C E LOSS 0 04 cum SA acres 52 74 26 15 71 15I

I
warning

warning
warning

warning

warning

The energy equation could not be balanced within the specified number of iterations The

proQram used critical depth for the water surface and continued on with the calculations
DiIIIded flow computed for this cross senion
The conveyance ratio upstream conveyance divideclby downstreillllconveyance is less than
0 7 orgreater than 14 ThismayindicatetheneedforadditionaTcrOS5sections
The energr l sswas greater than 1 0 ft 0 3m be enthecurrentandprevious cross section

Thismaylndlcatetheneedforaddltlonalcrosssect10nS
During the standard step iterations when the assumed Ia ersurface was se ejual to critical
depth the calculated water surface came back below clltlcal depth Th1S ndlcates that there is
not a valid subcritical answer The program defaulted to critical depth

I CROSS SECTION

RIVER Crystal
REACH Marble R 23230

I
INPUT

Description
StationEleyationData nlJlnoo

Sta Eley Sta Elev
07968 74 4 747968 51

21 757967 17 34 677966 31
63 67964 37 64 467964 31
91 97962 27107 897961 01

155

Sta Elev
7 347968 33

35 927966 22
75 017963 6
117 47960 31

sn Elev
14 977967 78
46 287965 53
76 767963 47

123 247959 85

Sta Elev
20 n7967 31
48 447965 38
89 577962 45

131 147959 27

I
page 4
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139 53 148 417957 93
CrystalRiver rep

7958 6 147 257958 03 156 927957 16 164 147956 54
172 61795577 180 967955 03 184 797954 68 187 577954 44 193 67 7954
209 587952 82 211 537952 68 213 717952 51 215 757952 37 221 717951 9
224 95795171 226 637951 58 234 177951 15 235 717951 08 248 257950 39
251 617950 19 256 98 7949 9 259 637949 85 297 48 7949 4 306 967949 3Il
310 327949 38 314 437949 17 318 817949 35 328 417949 33 341 75 7949 2
353 587949 11 362 17 7949 2 365 117949 22 368 967949 18 71 467949 17
372 147949 08 373 757948 75 378 177947 76 379 037941 58 380 187947 37
390 867947 37 393 27947 56 398 857948 12 406 45 7949 412 19794946
412 437949 55 414 967949 54 433 6 7949 2 446 237949 16 449 17949 12
461 677949 11 466 457948 82 474 567948 29 482 257948 59 484 027948 64
494 657948 96 502 277949 03 513 127949 25 516 157949 32 536 9 7949 5

543 247949 46 560 967949 25 567 817949 29 578 717949 49 579 817949 44

580 997949 52 59L2S 7949 94 595 89 7ol411 ol 5ol9 097950 03 W9 S79S3 68

610 237950 711 610 177950 114 612 077950 8ol 621 077950 96 631 677ol51 12

639 027951 33 643 717951 45 645 737951 41 650 7 79513 654 17951 09
657 1147950 93 664 H7949 42 664 827949 34 666 667949 22 669 287948 14
674 647944 88 687 7938 7057937 25 723 7938 728 017943 62

733027946 54 736 357948 78 737 57 7949 742 517950 69 744 627951 33
745 217951 49 746 02 79516 746 317951 66 746 87951 75 749 117952 24

756 779S3 56 763 33 7953 35 764 697953 19 767 857953 25 771 367953 33
775 44795345 776 047953 18 776 43 7953 1 779 377953 08 784 737953 75
786 4l7953 ll 711 487955 34 OU 4979 5 115 8l6 5795 55 826 517956 48
828 567956 46 836 517956 47 842 95 7956 6 845 87956 64 847 2 7957
850 7479i7 78 856 27958 83 856 537958 89 859 887959 74 866 547961 49
872 897963 29 874 357963 65 875 477964 02 880 247964 02 1186 127963 97
896 577963 9 901 647963 85 906 577963 88 912 087963 85 913 097963 85

Manning s nvalues num l
eo nVal n Val m n val
0 135 723

Bank Sta l n Ri len9ths
2 cha25

Ineffective Flow num 1
stal StaR Elev Permanent

o 6767947 37 T

CROSS SECTION OUTPUT

e H

v

F
W Elev ft
crn w s ft
E G Slope ftft

QTotal cfs

i HUs
Maxchlopth ft

thT d W
MinchEl ft
Alpha
rit t m

I

I

I

I

I
I

I

I

I CR05SSECTJONOUTPUT

E G Elev ft
vl Head ft

r t m
E G slope ft ft

Q Toul cfs

s

Max ehl Opth ft

th
T d g

MinchEl ft

Alpha
rit un

I

I CROSS SECTION OUTPUT

e H

v g
r t m

LJE G S1ope fl ft

QToul ds

m S

v

h
o fh m

length wtd ft

I
MinchEl ft

Alpha

rit m

I
CROSS SECTION OUTPUT

H

v g
W S Elev ft
crit w s ft

E G slope ft ft
QTotal ds

s

Maxchl Dpth ft

conv Total c15

length wtd ft

lIinChE l f1

Alpha

rit t m
I

I
CROSS SECTION OUTPUT

e H

v m
w S Eev ft
crltw S ft

E G slop ft ft
Q Total c15

H s

MaxchlOpth ft
ConY Toul cfs

LengthWtd ft

inchEl ft

Alpha

I

I

I

Right
26 29

coeffcontr Expan
S

profilellOO year

7944 78 Element leftOB Channel llig 6gB0 66 n val 0 060 0 035
7944 10 Reachlen ft 4 70 4 70 4 70
794165 Flow Area sqft 33 40 233 03 16 67

0 002137 Area
s1

ft 33 40 233 03 16 67
169100 Flow cs 73 49 1587 56 29 95

5279 TOp Width ft 10 96 36 00 5 83

5 l1 v 1e l ftfS 220 6 S1 1 110

6 85 Hyr oej th ft 3 05 6 47 2 86

36580 7 cony ds 15119 8 34342 9 647 9

4 70 Wetted per ft 12 54 36 03 848
7937 25 shear lb sq ft 0 36 0 86 0 26

121 Stream power l fts 0 78 5 88 0 47
0 01 cum volume acre ft 103 83 99 43 18274
0 01 Cum SA acres 411 86 25 91 66 38

profilellFloodway
7944 89 Element leftoB Channel lIig 6gB0 65 n val 0 060 0 035

7944 24 Reachlen ft 4 70 4 70 4 70

794165 Flow Area sq ft 34 82 238 03 17 38

0 001981 j 1St 34 82 238 03 11 38
169100 76 26 1583 62 31 12

51 l1l lop width ft 10 54 36 00 S H
5 83 AV vel ft s 2 19 6 6S 1 79
6 99 3 30 6 61 3 19

37990 3 n

ft
1713 2 35577 9 699 2

4 70 wetted per ft 12 43 36 03 8 39
7937 25 Shear lb sq ft 0 35 0 82 0 26

123 Stream power l fts 0 76 5 44 0 46
0 01 cum Volume acre ft 30 32 109 53 21 60

0 01 Cum SA acres 12 17 25 91 e n

profilel10 year

7943 9 Element leftOB Channel Rit 6gBO H n val 0 060 0 035
7943 45 Reachlen ft 4 70 4 70 4 70
7940 98 Flow Area sq ft 26 69 209 74 13 24

0 001774 rea

s1
ft 26 61 209 74 U 24

1284 00 Flow c s 49 66 1213 79 20 55
50 65 TO WldfhffBs 1ll936 011 A R

Tf4 f ve ft s 1116 5 79 1 55

6 20 Hyr Dej th ft 2 73 5 83 2 73
30481 6 Conv ds 1178 9 211814 9 487 8

4 70 wetted per ft 11 21 36 03 7 30

7937 25 Shear lb sqft 0 26 0 64 0 20

120 streamPower l fts 0 49 3 71 Ul
0 01 Cum volume acre ft 80 88 84 24 153 54
0 02 Cum SA acres 43 63 25 91 59 52

Profilell50 year

7944 53 Element leftOB Channel Rit 6gB0 63 n val 0 060 0 035
7943 90 Reach Len eft 4 70 4 70 4 70
794146 Flow Area sq ft 31 28 225 93 15 55

0 002064 j srt 128 225 93 15 55
1575 00 66 16 1481 78 27 06

52 09 TOP Width ft 10 60 36 00 5 49
5 n

r
V

t

f 2 12 6 56 1 74

6 65 2 95 6 28 2 83

34668 4 cony ds 1456 4 32616 4 595 7

4 70 Wetted per ft 12 13 36 03 8 09
7H7 25

m n ft 5

0 33 cn 0 25
122 0 70 5 30 0 43

0 01 CLmlvolul1le acre ft 97 00 95 36 174 46
0 02 Cum SA acres 47 62 25 91 64 64

profilell500 year

7945 30 Element leftoe chal l e l i8 6
1I

079 n val 0 060 0 035

7944 52 Ruehlen ft 470 4 70 4 70

7942 05 Flow Area sq ft 37 98 248 03 19 25
0 002260

j 5rt 38 12 248 03 19 25

1950 00 93 78 1819 28 36 94

54 25 TOp width ft 11 70 36 00 6 54

6 39 AV vel ft s 2 47 7 B 1 92
7 16 ft 3 45 6 89 1 94

40e42 2 1 4 2 381C4 1 71 8
470 wetted per ft 12 59 36 03 9 31

7937 25 n ft
0 43 0 98 0 29

124 106 7 19 0 56

page S



DownstreMl Bridge cross section Data

StationElevationData nurn 182

Sta Elev sta Elev Sta Elev Sta Elev SU Elev

07967 08 487966 93 7 717966 36 8 437966 24 10 27966 16
20 047964 89 28 377964 04 32 027963 63 36 947963 14 43777962 18
45 33J962 tl7 46 54J96199 97 J961 35 58 7279111 17 957910 75
74 237960 58 79 937960 39 82 877960 19 91 917959 69101 047959 01

103 887958 81 117 72 7957 92 119 21 7957 85 127 847957 42 131 31 7957 17
137 387956 82 139 067956 72 146 44 7956 25 153 77 7955 76 155 55 7955 7
U3 777955 53U3 727955 01174 977954 95175 757954 9181 847954 57
186 647954 19192 767953 94197 067953 93 199 8795379211 18793 29

217 357952 98220 467952 8 226 27952 53 233 67951 56236 327951 14

238 lillli92 L4Ll3SO 1LllLJl L950JlL266lllSJ49ll2fdOL194 L7

273 217949 49 288 97949 18293917949 07295 647948 67298 147948 42

301 lS 7947 12 303 527947 59 306 877947 18 312 987947 13 316 877946 81
322 867946 95 327 45 7947 131 697947 07 334 15 7947 339 22 7946 87
346 337946 62348 997946 66354 617946 83 362 957947 13 367 367947 27
372 057947 45376 397947 72 380 867948 02 381 77948 08386 17 7948 38
387 4179414J 33 24 141 88 35 6 J948 5 399 32 7948 1 400 8 79n 9

407 327947 08408 247946 98 410 47946 81413 397946 54420 497945 95

450 197945 95455 857946 25458 477946 52 463 937946 95 472 567948 27

476 237948 04479 787947 8482637947 62 484 677947 53 487 867947 37

491 067947 28 499 317946 91 505 41 7946 72 513 45 7946 5 515 997946 63
524 31794J 02 528 667947 25 531 217947 42 535 587947 12 537 247947 81
542 767948 1544 947948 27 551 63 7948 6 554 857948 66 560 837948 71
565 597948 86 HO 897948 99 588 087949 36 589 747949 41 596 887949 55

606 77949 84608 067949 89 617 97950 17619 367950 24623 987950 44
628 477950 3632 11 7950 2 640 197950 29 647 387950 32 651 547950 29
659 687950 56662 897950 65 672 28 795113 675 957951 31 683 957951 72

685 787950 71 696 547945 57697 437945 06701 517943 16 706 7938

7277B725 749 7938 755 n7944 U 75 87344 36758 337345 54

764 067948 51767 16734 3 71 769 77949 97771 887350 11 775 37950 12

777 367951 15780 297951 68785 877951 67791 32 7951 6 794 657951 76

800 057951 95 805 37952 07809 877952 19815 317952 25817 487952 37
821 967952 89825 317953 07829 49793 2 835 317953 56 839 31793 46
845 317953 46849 127953 52855 317953 75 858 947953 85 868 757954 14

875 32 7954 11 888 387954 19 895 32 7954 31 898 197954 34905 327954 4

912 167954 44914 077954 78916 957955 54 922 937957 18 925 537957 88

935 33 7960 4 942796175944 117962 2946 587962 69947487962 93
948 067963 11 954 177963 17

I

I Frctn loss ff lC E loss

BRIDGE

I
RIVER Crystal
REACIl arble RS 23225

INPUT

Description BRIDGE NO 4 SNOWSHOE

Dhtancefrornupstrearnxs 4 7
Deck Roadwaywidth 14 25
weir Coefficient 2 6

upstream Deck RoadwayCoordinates
num 6
StaHicordLocord
650 7951
744 79517948 25I

I
UpstreMlBridgeCross Section Data
Station Elevat onData nurn

Sta Elev sta Elev
07968 74 4 747968 51

21 757967 17 34 677966 31
63 67964 37 64 467964 31
91 97962 27 107 897961 01

139 53 7958 6 147 257958 03
172 617955 77 180 967955 03
209 587952 82211 537952 68
224 957951 71 226 637951 58
251 617950 19256 987949 9
HD 327949 38314 437949 37
353 587949 11 362 37 7949 2
372 147949 08373 757948 75

390 867947 37 393 27947 56
412 437949 55414 967949 54
461 677949 11 l6IiA57948 2
494 657948 96502 277949 03
543 247949 41i 560 967949 25
580 997949 52592 257949 94
610 237950 78610 377950 84
639 027951 33643 717951 45
657 847950 93664 557949 42
674 647944 88 687 7938
733 027946 54 736 357948 78
745 217951 49746 027951 6

756 77953 56 763 33 7953 35
775 447953 45776 047953 18
786 477953 91796 487955 34
828 67956 41i 83fiS17951i 47
850 747957 78 856 27958 81
872 897963 29874 357963 65
896 577963 9901647963 85

I

I

I

I
Manning snvalues

Sta n val
o 06

num

5ta n val
687 035

Bank Sta L n Ri coeff conT
Ineffective Flow nUm 1

StilL StaR Elev permanent
o 6767947 37 T

I Downstream
num

stalli
0

762

Deck ROadway coordinates

cord lCl cord

7951
79517948 25

I

I

I

I

I
anning s n values

Sta nval

o 0
Sta nVal
70f 035

Bank su l Ri Coeff cCln

l
Ineffect veFlow num 2

Stal StaR Elev Permanent

o 6947945 95 T

762954 17 7951 T

I g
m

b n

i
d

1

rope
f t io

1 w

h i r1i n

ei r

Energy head used in spillway dl sign

I

I

0 01
0 03

Cum volllllle acre ft

Cum SA acres

RANCH

5taKi cord LoCord
676 7951
744 7951

IS

5ta Elev
7 347968 33

15 927966 22
75017963 6
117 47960 31

148 417957 93
184 797954 68
213 777952 51
234 377951 15
259 637949 85

118 81 7949 35
365 117949 22
378 377947 76
398 857948 12
433 6 7949 2

4H 7948 29
513 127949 25
51i7 817949 29
595 897949 9
612 077950 89
645 737951 41
664 827949 34

7057937 25
737 57 7949
746 317951 1i
71i4 697953 19
776 437953 1
801i 497955 85
42 95 7956 6

856 53 7958 89
875 477964 02
906 577963 88

3
Sta n val
723 06

Expan

5taHi Cord Locord

694 7951
762 7951

l

H

Expan

118 87

52 44

crystalR ver rep
107 71 201 001

25 91 7075

staHicordLoCord
676 79H7948 25
800 79H

5ta Elev
14 977967 78
46 287965 3

76 767963 47
123 247959 85
156 927957 16
187 577954 44
215 757952 37
235 7179108
297 487949 4
328 417949 33
3 8 967949 18
379 037947 58
406 15 7949
44 23 7949 16

48L27948 59
516 157949 J2
578 717949 49
599 097950 03
621 077950 96

650 77951 3
666 667949 22

723 7938
742 517950 69

746 87951 75
767 857953 25

779 377953 08
816 57956 55
845 87956 64

859 8870159 74
880 247964 02
912 087963 85

SU Elev
20 23791i7 31
48 44796S 38
89 577962 45

131 147959 27
164 14795 54
193 67 7954
221 777951 93
248 257950 39
306 967949 38
341 757949 2
371 467949 17
380 187947 37
412 197949 46

449 17949 12
484 027348 f 4

536 97949 5
579 817949 44

6D9 57950 68
631 677951 12

654 1795109
669 287948 14
728 017943 62
744 627951 33
749 117952 24
771 367953 33

784737953 75
826 517956 48

847 2 7957
866 547961 49
886 127963 97
913 0979 3 85

StaKiCordLocord
694 79517948 25
800 7951

n Val
0

Ohoriz

Ohoriz
flow 95

7947 37

to 1 0 vertical

to 10 vertical
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I

I
crystalRiver rep

l
s

e

e

used n design

Number of piers 1

pier Data
pier Station
upstream

Width

Downstream
Width

Bro dCre5ted

upstream 702

nurn 2

Elev Width nev
o 2 7948

nU 2

Elev width Elev
o 27948 S

noDOWnstream

I
Number of Bridge coefficient sets 1

LOW Flow Methods and Data

tllrgy
selected Low FlowMethods Highest Energy Answr

High Flow Method
Eoer9yOn1y

Additional Bridge Parameters

AddFrictioncomponenttololomentum
Do not add weight component to MomentullI
chss B flowedt c 1 depth computations useeriticl depth

inside the bridge at theupHream end
Criteria to check for pressure flowUpstream energy grade line

BRIOGEOUTPIJT profile1QO year

I

I

I Element
E G Elev

l101 5 Elev fe
tritW s fe

i i a

Pt t5g
Flow Area Sq ft
Froude Cnl
5pecifForce cuft

g g
Conv Total cfs

TOp width ft

T m
Sheillr Tota O jsq ft

POW Totlll Objft s

tnsiloelIl1 US
7944 74

7943 99
794185

6 74
6 41

26J98
0 51

1142 71
524

67 81
27343 6

50 39
0 04
0 09
I H
5 95

I siloel l OS
7944 61
7944 04
794139

6 78
5 69

297 32
0 43

1226 09
5 56

7160
B318 1

53 48
0 01
0 02
0 e7
3 81

LG US

ftl5 us ft
QTotal cfs

g 1 I c rs
Weir Sta Lft eft
weir SU IIgt eft
weir submerg
weir loin Depth ft
in E1 weir Flow ft

MinEl prs ft

g i m
g c va srt

cef f q
8rselMethod

7944 78
7944 10
169100
169100

I 7947 38
7948 25

0 21
0 06

495 15
6 41

Energy only

I BRIDGE OUTPUT prfile Floodway

Element
E G Elev

jw s Elev ft
critw S ft
Mu chl opth eft
vel Total ft s

Flow rea sQ ft

Frude chl

specifForce cuft

HYdrOepth ftlW P Total ft
conv Toul cfs

TOp Width ft

T m
shear Total l sQ ft
Power Total lb fts

Inside BII US
7944 86
7944 15
794185

6 90
6 23

271 34
0 48

1173 88
5 S1

66 85
28575 7

49 26
0 04
0 08
0 89
5 53

InsideBRDS
7944 73
7944 19
7941 39

6 94
5 54

305 47
0 41

1264 18

L79
71 00

34668 4
52 12
0 01
0 02
0 64
L54

LG US

ftlw s us ft
QTotal cfs

g g
c r5

1 m
weirSubmerg
weir Io a Depth ft
Min El weir Flow ft
MinEl prs ft

g l m
g e

a H srt
coefofQ
BrselMethod

7944 89
7944 24
169100
169100

I
795101
71J48 25

0 19
0 04

484 17
6 23

Energy only
I

BRIOGEOUTPUT Prof lelf10 year

I Element
E G Elev

lw s Elev ft
cdtlll s ft

i a
Pt c5 P

Flow Area SQ ft
FroudeflChl

SpecifForce cuft

JjlllL
r e

0 16 Conv Toul cfs
0 05 Top Width fc

495 15 FrctnLoss ft
5 50 c E Loss ft

Energy only i l Hbj F

InsideBRUS
7943 92
7943 37
794115

6 12
5 50

233 42
0 45

861 89
4 82

23226 3
48 43
0 04
0 07
0 69
3 81

InsideBRDS

7943 81
7943 40
7940 76

6 15
4 86

264 06
0 38

936 45

5013
i1

28302 7
51 48
0 01
0 02
0 50
2 43

Le us

tclw S us tt
QTocal cfs

g
C

S

1 gn
weirsubmerg
weir Max Depth ft

MinEl weir Flow fc
Iin ELrLW

g l m
g e

a 5rt
CoefofQ
BrselMethod

7943 9S
7943 45
1284 00
U84 0ll

I BRIOEDUTPUT Profile SO year

m 7944 53 Elemenc Ins deBRus Inside 8R OS
794J 90 LG Elev

tc
7944 50 7944 37

QTocal cfs 1575 00 w S Elev ft 7943 80 7943 84

g 1 I J r5 1575 00 Critlll S fc 794166 794121
Maxchl Dpth ft 6 54 6 S9

lIIeir Sta Ltc ft v2w T l f b 6 19 S 49

weirscaRgt tc 254 42 286 96

weirsubmerg Froude chl 049 0 42

weir Max Depch ft SpecifForce cuft 10S6 60 1136 78

MinElweirFlow ft 7947 38 Hydr Oepth ftj 5 12 5 43
MinEl prs fc 7948 25 W P Tocal ft 66 66 70 47

Delta EG fC 0 20 conv Total cfs 26048 7 31744 2
DeltaWS ft 0 06 TOp widtn fe 49 72 S2 86

g
a

iis l
49S 15 FrttnLtlss ft 0 04 0 01

6 19
h a l n sq

0 09 0 02
coefofQ J 0 87 0 63
arselMethod Energy only power Total lb ft J 5 39 3 43

BRIDGE OUTPUT profilelf500 year

m H4S 30 Element Inside BR US InsideBRDS
7944 52 LG Elev

tt
7945026 7945 11

QTocal cfs 1950 00 W 5 Elev ft 7944 39 7944 4S

g l c r5 1950 00 cricw S fe 7942 26 7941 75
Ma chl Dpth Yt 7 14 7 19

His velTocalffCs 6 85 6 10
Flow Area sQ fc 284 57 319 59

weirSubmerl FroudeflChl 0 53 0 45
we r Ma Depth ft specifForce cuft 1338 58 1429 14
Min E1 weir Flow fc 7947 38 m 5 54 S 79

MinElprs ft 7948 2S 69 71 74 37
Del ca EG ft 0 23 conv Tocal cfs 30213 7 36702 5

Deluws fc 0 06 Topwidth ft 51 33 5S 23

page 7
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r H

V W 794 g m

al
L 6gB CS l Ri3 6g8

t m 7944 04
i

t
t

4 t 4It
Ot lO f t

ft

Oi 6b fs t U In l
un 5 r m S t 4U tk

v hio h m 417 II

ft
6 7 404 i l 7 i

Length wtd ft 478 85 wetted per Cft 8 93 43 01 8 60
Min ch E1 ft 7937 25 She r lb sq ft 0 19 0 66 0 22

Alpha 115 stream power 1 fts 0 28 3 89 0 37
Fretn LOSS ft 152 Cum Volume acreft 103 82 99 28 18273

I
C ELOS5 ft 0 19 cum SA acres 48 86 25 89 66 311

warniD9 YhevJo head d rll IlorSftQJ ThilIIaY iOOk atheneed f61
additionalcr055sect ons

warning The conveyance ratio upstream conveyance divided by downstream conveyance is less than
0 7 or greater than 1 4 This may indicate the need for additional cross sections

warning The eflergv loss was greater than 1 0 ft 0 3 m between the current and previous cross section
This may lndicate the need for additional cross sections

CROSS SECTION OUTPUT profilelFloodway

0 r H d F 7944 70 Element leftOB Channel Rig 6gB0 50 n val 0 060 0 035

w s Elell ft 7944 20 Reachlen ft 467 46 479 73 474 53

Cdt W S ft Flow Area sqft 17 21 282 52 19 36

LG slope ftjft 0 001508
s

t 17 21 282 52 19 36

Qlotal cfs 1691 00 25 99 1633 15 3185

mJS
54 72 TOp Width ft 5 85 43 00 587

5 30 AV9 vel ftS 151 5 78 165

Max chl opth ft 6 95 Hyr oeptl1 ft 2 94 6 57 3 30

Conv Total cfs 43549 1 conll cfs 669 4 42059 4 820 3

length Wtd ft 478 92 Wetted Per ft 8 74 43 03 8 65

MinChEl ft 7937 25 shear lbjsqft 0 19 0 62 0 21

Alpha 115 stream power 1 1ft 5 0 28 3 57 0 35

Frctnloss eft 147 Ctlm Voltlme acreft 30 31 109 38 22 59

ColoEloss ft 0 23 Cum SA acres 12 16 25 89 8 22

I
I C a Hisjt

CoefofQ
IIrSelMethod

495 15
6 85

FrctnLOSS ft
ColoELoss ft
shear Total 1 sqft
power Total 1b ftsEnergy only

I
CROSS SECTION

RIVER crystal
REACH Marble RS 23204

I
INPUT

Description
StationElellationData nurn

sta Elev Sta Elell
07967 08 487966 93

20 047964 89 28 377964 04
45 337962 07 46 547961 99
74 237960 58 79 937960 39

103 887958 81117 72 7957 92
137 387956 82 139 067956 72
163 777955 53173 72 7955 01
186 647954 19192 767953 94
217 357952 98220 467952 8
238 757950 95 2477950 33
273 217949 49 288 97949 18
301 357947 72 303 527947 59
322 867946 95327 45 7947
346 33 7946 62348 99 7H6 66
372 057947 45 376 397947 72
387 417948 47393 247948 88
407 327947 08408 247946 98
450 197945 95455 857946 25
476 237948 04479 787947 8
491 067947 28 499 317946 91
524 317947 02528 667947 25
542 767948 1544 947948 27
565 597948 86570 897948 99
606 77949 84608 067949 89

628 477950 3632 11 7950 2
659 687950 56662 897950 65
685 787950 71 696 547945 57

7277937 25 749 7938
764 067948 51767 167949 71
777 367951 15780 297951 68
800 057951 95 805 37952 07

821 967952 89825 317953 07
845 3179346849 127953 52
875 327954 11 888 387954 19

911167954 44 9H 077954 13
935 33 7960 4 942796175
948 067963 11 954 177961 17

su Elell
8 437966 24

36 947961 14
58 727961 17
91 917959 69

127 847957 42
153 777955 76
175 75 7954 9

199 87953 79
213 67951 56

266 357949 73
295 647948 67
312 987947 13
334 lS 7947

362957947 13
381 77948 08

399 327948 15
413 397946 54

463 937946 95
484 677947 53
513 457946 5
535 587947 72
554 857948 66
589 747949 41
619 367950 24
647 387950 32
675 957951 31
701 517943 16

755 87944 36
771 887950 11
791 32 79516
8lS 317952 25

835 317953 56
858 94 7 53 85
898 197954 34
922 937l57 18
946 587962 69

Sta Elell
7 717966 36

32 027963 63
55 977961 35
82 877960 19

119 217957 85
146 447956 25
174 977954 95
197 0679593

226 27952 53
258 317950 03
293 917949 07
306 877947 18
311 697947 07
154 617946 83
380 867948 02

195 67948 5
410 47946 81

458 477946 52
482 637947 62
505 417946 72
531 217947 42
551 637948 6
588 087949 36

617 97950 17
640 197950 29
672 287951 13
697 437945 06
755 277944 19

769 77949 97
785 877951 67
809 877952 19
829 497953 2
855 317903 75
895 32 7954 31
U6 95795S 54
944 11 7962 2

I

I

I

I

I
Manning snllalue5 nu 3

Sta n val Sta n val 5ta n val
o 06 706 035 749 06

Bank sta l b Ri lengthsl6 er C
4

Ineffectille Flow ntlm 2
stal stall Elev Permanet

o 6947945 95 T
762954 17 7951 T

I
ClOSS SECTION OUTPUT profilenOO year

I

I

I

I

crystalll ver rep
0 05 0 02
0 10 0 02
106 0 76
7 27 4 62

Sta Elell
10 27966 16

43 777962 18
67 957960 75

101 047959 01
131 31 7957 17
155 557955 7
181 847954 57
211 187953029
236 327951 14
269 077949 62
298 147948 42
316 877946 81
339 22 7946 87
367 36 7947 27
386 177948 38

400 87947 9
420 497945 95
472 567948 27
487 867947 37
5lS 997946 63
037 247947 81
560 837948 71
596 887949 55
623 987950 44
651 547950 29
683 957951 72

706 7938
758 33 7945 54

775 37950 72
794 657951 76
817 487952 37
839 31 795346
868 757954 14
905 32 7954 4
925 53797 88
947 487962 93

coeffcontr Expan
3 5

waring

warning

warning

The lIelocity head has changed by more than 0 5 ft 0 15 m Thismay ndicate the need for
additl0nlll cross sections

Thecoveyancerat o upstreilJJlconlleyancedillidedbydownstreamconveyace is less than
0 7 or greater than 14 This may indicate the need for additional cross sections
The energloss was greater than 1 0 ft 0 3 m between the ctlrrent and previous cross section
ThismaYlndicatethe need for additional cross sections

ClOSSSECTIONOUTPUT profile nO year

0 H d n 7943 79 Element leftOB Channel Ri8 6gB0 38 wt n val 0 060 0 035

l s Elev ft 7943 40 Reachlen ft 467 46 479 73 474 53

cdt W S ft FlowArea sqft 12 74 248 51 14 79

LG slope ftjft 0 001347 Area ft 12 74 248 51 14 79

QTotal cfs 1284 00 Flow cs 16 62 1246 59 20 79

TO Width ft 53049 TOPWidthfft 5 01 43 00 5 47

ve Total ft s 4 65 v vel ft s 130 5 02 1 41

hio fh m 6 15 Hyr oepth ft 2 54 5 78 2 70
34982 6 Conll cfs 452 7 33963 4 566 5

Page 8
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Warning The velocity held has changed by more tha n 0 5 ft 0 15 m This may indicate the need for
additional cross sections

warning The conveyance ratio upstream conveyance divided by downstreamconveyance is1essthan
0 1 or reater than 14 his may indicate the leed for additional cross sectlons

Warning The energy loss was greater than l Oft O 3m betweenthe current IInd previous cross section
This maYlndicate the need for additional ross sections

CROSS SECTION OUTPUT Profile 50 year

7944 34 Element
049 Wt o vill

71H 85 Rnehlen eft
Flow Area Sq ft
Area sq ft
Flow cfs

TopwidthCft
AVlI Vel ftls
Hydr tlepth ft

conv Cds
wetted per ft
shear lb sqft
stream Power l fts
Cum volume acre ft
Cum SA acres

I

I LengthWtd ft
MinChEl ft

Alpha
FrCtTllOU ft

C ElOSS ft

I

I t H
v g

w s Ele ft
critw s ft

E G Slope ft ft
QTotal ds
Top Width ft
vel Total ft s

MaxChlopth ft
Conv Totl cfs
Length wtd Ft
MinChEl ft

Alpha
FrctnLoss ft

C E Loss ft

I
I warning

warning

Warning

The ielocity head lo as cnanged by IIl retnafl 0 5 ft 0 15 m This may indicate the fleed for
additional cross sections
The conveyance ratio upstream conveyance divided by downstream conveyance is less than
0 7 orgreater than 1 4 This may indicate the need for additionlll cross sections
The energl loss was greater than 10 ft 0 3 m between the currertt and previous cross section
This maYlndicate the need forlldditional cross sections

CROSSSECTIDNOUTPUT Profile SOO year

e H
v g 7945 07 Element Left 08 Channel Ri8 56g80 62 W n val 0 060 0 035

01 50 Elev ft 7944 45 Reach Len ft 467 46 479 73 474 53
Critw S ft Flow Area sq ft 19 18 293 61 21 16
E G slope ftft 0 001761

j srt 19 18 293 61 21 16

QTatal cfs 1950 00 30 98 188175 37 27
TO width Vt 57 27 Tap Width ft 7 H 41 00 7 M

ve Total ft s 5 84 AVS Ve1 ft S 161 6 41 176
Max chl opth ft 7 20 tlyr oepth ft 2 64 6 83 3 02

canv Tatal cfs 46472 4 Canv cfs 738 4 44845 8 888 3

Length wtd ft 47876 wetted Per ft 9 90 43 03 9 59

MinChEl ft 7937 25 Shear lb sQ ft 0 21 0 75 0 24

Alpha 117 stream Power 11ft s 0 34 4 81 0 43
FrCtnLoss m 165 CumValume acreft 118 85 107 61 201 08
C e LoS 0 11 Clm S Il crls 52 44 25 89 70 75

I

I

I

479 H
7937 25

113
1 32
0 18

wetted Per ft

n ft s

Cum volume acre ft
Cum SA acres

7 42
0 14
0 19

80 87
43 62

crYStalRiver rep
43 03 7 69
0 49 0 16
2 44 0 23

84 11 153 53

25 89 59 52

0 001578
1575 00

54 88
5 25
6 60

39643 2
478 90

7937 25
114
146
0 17

LeftOB
0 060

467 46
15 16
15 16
22 01

5 96
145
2 54

554 0
8 46
0 18
0 26

96 99
47 61

Channel
0 035

479 73
267 47
267 47

1525 25
43 00
5 70
6 22

38390 1
43 03
0 61
3 49

15 22
25 89

Ri8 56g8
474 53

17 30

17 30

27 74
592
160
292

698 3
8 32
0 20
O B

174 46
64 64

Warning

Warning

Warning

Tht velocity head has changed bYll10re thilnO 5 ft 0 15 m Thislllay indicate the need for
additianalcrasssections
The ConveYilnce ratia upstrearn conveyanct divided by dawnstream conveyance is less than

0 7or9reaterthan1 4 This may indicate the need forlldditianal crass sections
The energl lass was greater than 1 0 ft 0 3m between the current and prev ouscros se tian

This may ndicate the need for additional cross sections

INPUT
Description
StationElevnionOata nUll 261

Sta Elev Stil Elev Stil Elev Sta Elev Stil Elev
07990 68 12 117992 24 13 097992 37 14 22 7992 51 26 167989 98

27 827989 48 38 837986 54 H 53 7984 9 51 87982 07 59 247979 59

64 497977 77 65 067977 57 70 57975 76 90 667969 27 90 887969
103 677964 97106 377964 1 116 637 60 85 120 57l5 l 63 110 17959 5
123 4 7l56 83 129 087950 55 132 847945 6913779 7945 1l 142 567945 08
147 677945 14 153 57945 33 155 53 7945 4 161 477945 35168 397945 27

176 297945 3181457945 29184 487945 27 194 437945 25 199 147945 23

204 367945 22 207 397945 22 216 34 7945 2 218 617945 21 222 57945 22

HHj 8t r tHt
298 167945 26 310 67945 46 326 317945 45 337 057945 65 339 477945 68

341 021l45 76 350 027945 87 357 137945 l4 362 9 794S 7 373 447946 01
375 957946 03387 837945 56389 027945 51 401 897945 83 409 197945 95
413 487946 16414 857946 35420 577946 88 429 77947 19432 387947 29

435 447947 38441 387947 58450 997947 46 466 897947 15 473 177947 01

479 657946 91483 497946 9491547946 86 500 57946 84506 527946 87

513 847946 87518 057946 94523 387946 94 524 197946 99 528 567947 37

531 147947 2 S33 27947 07 5377946 81 544 25 7946545 447945 93

553 747944 95 Si4 567944 59 556 77943 72 560 427942 18 564 847941 33
567 947940 3 569 S17940 72 574 027941 38 583 897942 46 592 177942 42
595 627942 42 607 57 79424 611 927942 35 620 247942 21 628 21 7942

632 97941 98649 267941 88658 237941 89 660 817941 85 670 97941 71

677 17941 49683 577941 15 693 47940 96696 237940 92706 11 7940 8

708 97940 76721 567940 83725 997940 96 734 227940 95 744 917940 46

747 367939 97751 36 7939754 457938 23 754 777938 13 798 327938 13

798 667938 22 805 27940 02807 477940 68810 227941 46818 557943 85

821 72 794378823 77 7943 74815 557 41 75 B8 67943 76 841 14 7943 4

848 21 79Al 86 856 367940 36 860 887940 25 872 65 7941 878 627941 34

881 877940 73 887 717940 35 892 737939 92 899 127939 96 901 227939 96

906 967939 98 911 697940 14 914 717940 17 918 557940 33 922 987940 58

930 227940 95 932 87941 01 934 77941 08938 957941 23 944 967940 94
954 867940 94957 447941 11 963 017941 01 966 227940 94 969 047940 91

974 027940 76981 067940 69968 567940 52 993 017940 45 996 077940 38

1003977940 251011 627940 221016 017940 271018 13 7940 31022 237940 15
1024 Hi 740 37 1016 95 7940 391035 1J9 7 40 171039 17 7940 031040 217939 97

1050 747939 941053 797939 911061 927939 861068 797939741073 077939 71

1076 287939 63 1079 37939 581084 267939 351085 48 7939 31090 697938 92

1096 157938 981101 557938 961107 397939 141110 497939 071112 547938 98

1116 357938 83 1120 78 7 38 741132 237938 34 1136 757938 061145 877938 33

1151147938 341156 35 7938 4511U147938 451166 l5 7938 571171 147938 52

1176 357938 731186 357938 621196 357938 641201 147938 661206 357938 66

1211147938 721216 357938 751221 147938 821226 357938 881241 147938 77

1246 357938 751266 35 7938 61271 147938 631276 357938 591286 357938 67

1296 357938 441306 35 7938 181311 147938 221316 357938 171326 35 7938 25

1331 14 7938 131341 14 7937 91346 lS 7937 771356 35 7937 791361 14 7937 81

13711479J7 771376 l57937 811386 357937 771401 147937 591406 357937 61
1411 147937 371416 357937 281426 357936 771434 447936 331436 667936 32

2539 837936 322540 157936 392546 357937 742552 087939 422553 567939 87

2568 967939 92 257447939 922581 14 794182586 357943 312589 957944 27

1590 23 7904 33 2905 35 7945 12W1 14 734 5S IfG 3S 73 7 611f21 14 795122

2626 357952 472631 147953 392636 7954 692636 637954 812639 067955 62

2642 087956 312646 357957 462661 147961 962666 357963 272676 35 7966 7

2676 647966 83

I CROSS SECTION

RIVER Crystal
REACH Marble

I
I

I

I

I

I

I

I

I

RS 22724
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I

I Manning s n values
su nVal SU

o 06754 77

num 3
nval Stll

035 798 32
n val

06

coeffContr EXan

1 3

I
Banksta left Right lengths Left channel Right

754 77 798 32 894 82849 72 700 27
IneffeCtiveFlcre nWll 2

StaL StaR ElCv permanent
0583 897942 6 T

818 552676 647943 85 T

I
CROSS SECTION OUTPUT

e r tl
V W

11 5 Elev ft

cdt 11 5 eft
E G Slope ft ft
Q Total cfs

H Js
Mixchlopth ft
conv Total Ccfs

Lengthlltd ft
MinChEl ft
Alpha
Frctnloss ftlC E LOSS ft

profilel100 year

7942 86 Element
115 lo t n val

7941 71 Reachlen ft
7l4L71 F1OHAru sqft

0 008683 Area sq ft
169100 Flow cfs

1886 08 TOp Width ft
6 58 Avg vel ft s

5 39 Hydr oepth ft
18147 5 COnY Ccfs

849 75 wetted Per ft

7938 13 shear lb sqft
1 71 5treampower1 fts
4 n Cum volume aca ft
0 26 cum SA acres

I

LeftOB
0 060

894 82
7 UI
86 0

111 50
97 98
2 20
0 93

1840 5
84 13

0 50
110

1In 27
48 30

CrystalRiver rep

Channel
0 035

849 72
155 85

155 85
1442 45

43 55
9 26
3 58

15480 1
43 55

194
17 95
96 91

25 42

Rig 66gB
700 27
B 08

7569 52
77 05

1744 55
334

1 81

826 9
13 26

0 94

3 15

141 39
56 84

warning The energy equation could nat be balanced within the specified number of iterations The
proQram used critical depth for the water surhce and continued an with the calculations

warning Oivlded flow computed for this cross section
warning The velocity head has changed by more than 0 5 ft 0 15m This may indicate the need for

additional cross sections

Warning The conveyance ratio upstream conveyar ce divided by dllWf1stream conveyance is less than
0 7 or reater than 14 Ttris may indlCate the need far additiona cross sectiorls

warning The energlass was greater than 10 ft 0 3 m between the current and previous cross section

This may lndicate the need far additional croS5 sections

warning During the standard step iterations when the assumed water surface WaS set e9ual to critical
depth thecalculatedwatersurfacecamebackbelowcriticaldepth Thisindlcates that there is

notavalidsubcriticalanswer The program defaulted to critical depth

CROSS SECTION OUTPUT profi1elcFloodway

iv W 7942 99 Element Left 08 Channel Rig r b8L28 OIt n val 0 060 0 035

t m 794L71 Reachlen ft 894 82 849 72 700 27
794L71 Flow Area sq ft 77 77 155 68 5 62

E G slope ftft 0 009407 Area s1
ft 85 67 155 68 5 62

Q Total cfs 169100 Flow c s 17742 1498 69 14 89

f unS 143 04 TOP Width ft 97 81 43 5 168

7 07 a Vi t
f m 2 28 9 63 2 65

Max chl Opth ft 3 57 0 93 3 57 3 35

Cony Total ds 17434 7 cony cfs 1829 3 15451 9 153 5

length Wtd ft 851 19 wetted per ft 84 02 43 55 4 86
loIin ell el ft 7938 B sru i1 rlb sqft 0 4 2 10 0 68

Alpha 165 streampower1 fts 124 20 21 1 80

Frctn lOSS ftj 3 24 cum Volume acre ft 29 76 106 97 22 46

C Eloss ft 0 32 cum SA acres 11 60 25 42 8 18

The energy equation could not be balanced with n the specified number of iterations The

proQram used crltical depth for the water surface and continued on with the calcuhtlons
oiv1ded flow computed for this crosssection
The velocity head has changed by more than 0 5 ft O H m This mayindicau the rI d for

additionalcrQsssectiolls
The conveyance ratio upstreamconveyancedividedbydllWf1streatnco nveyance is less than
0 7 orgreater than 1 4 This may indicate the need for additional cross sections

i 1S

e

lrn n t
a

h
r

r f
a da i afOc o l s 7

the current and previous cross seed on

During the standard step iterations when the assumed water surface was set e ual to critical

depth the calculated water surface Came back below critical depth Thisindlcates that there is

not av lid subcritical answer The program defaulted to critical depth

CROSS SECTION OUTPUT profilelllO year

I

I

I

I
Warning

I warning
warning

warning

warning

I
warning

I
e H

v W
W 5 Elev ft
critW S ft

E G slope ft ft
QTotal cfs

s

v

h
O

h m
le9thOltd eft

MinChEl ft

Alpha
Frctnloss ft

C EloSS ft

7942 28 Element
0 99 wt n val

794129 Reach Len ft
794129 Flow Area sq ft

oi g M i 1srt
lA64llLTopWidtl F

6 38 Avg vel fts

4 97 Hydr Oepth ft
13998 8 conv cfs
MII 66 wetteo l eT eft

793t B m ft s

5 07 umVolume acre ft
0 22 cum SA acresI

left 08
0 060

894 82
45 41
48 70
74 37
Q

0 61
810 8
74 19
0 32
0 53

80 54
43 16

CS l Rig 66g8
849 72 700 27
137 69 18 06
137 69 6843 17

1154 98 54 65

lR2
8 39 3 03
316 160

12592 1 595 8
43 5 n74
166 0 81

13 93 2 44
81 98 116 18
25 42 50 02

I
The energy equation could not be bahncedwithin the specified number of iterations The

prOQramused critical depth for the water surhce and cOrltinued on with tile calculations
oivlded flow computed for this cross section
The e city r e d has changed by more than 05 ft 0 15 m This may indicate the need for
additional cross sections
The energl loss was greater than LOft 0 3m betweentheCtlrrent arid previous cross sectian

This maYlndicate the need for additional cross sections

During the standard step iterations when the assumed water surface was set e ual to critical
depth the calculated water surface came back below critical depth This indlcates that there is

not a valid subcritical answer The program defaulted to critical depth

ROSS SECTION OTPUT profileliSO year

er H lv F 7942 70 E ement LeftOTl Channel Rig 66gTlLOr n val 0 060 0 035

101 5 Elev ft 7941 64 Reach Len ft 894 82 849 72 700 27

CritW S ft 794164 Flow Area sq ft 72 27 152 79 22 19

E G slape ftft 0 008189 Area s ft 79 26 152 79 7446 89

QTota1 cfs 1575 00 Flow c s 148 72 1355 8 71 00

nS 1882 20 TOP width ft 4 99 43 55 1743 67

6 37 V

t fHg
2 06 8 87 3 20

Max ehl opth ft s n 0 88 3 51 177

Conv TOtal ds 17404 5 cony cfs 1644 14976 5 784 6

lenllthwtd eft lI49 57 tIettedler ft 82 15 43 55 B OO

MinChEl ft 7938 13
m mft s

0 45 179 0 87

Alpha 169 0 93 15 91 2 79

FrctnlOsS m 4 53 cum Volume acreft 96 49 92 91 133 80

ElOSS 0 24 CllmSA acres 47 07 25 42 55 11

warning

warning
warning

warning

Warning

I

I

I warning

warning
Warning

The energy equation could not be balarlcedwithin the specified numbel of iterations The

program Ilsed critical depth for the water surhce and continued on with the calculations
oivldedflow computed for this cross section

The velocity head has thanged by more than 0 5 ft 0 15 m This may indicate the need for
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I

I addit onal cross sect olls

warning The conveyance rat1C1 upstreamconveyancedividedbyd Ollflstreamconveyance is less than
0 7 or greater than 14 Thismayindicatetheneelforadditionalcrosssecticns

Harn nl Tne etler9 loss was greater than 1 0 fe 0 3 m between the current and previous cross section
This may Hld cate the need for additional cross sections

Warnulg During the standard step iterations when the assumed WHer surface was set e ual to critical
depth the calculated water sLlrhce came back below critical depth This nd1cates that there is
not a valid subcrit1Cal answer The program defaulted to critical depth

crystallliver rep

I CROSS SECTION OUT UT ProfileiSeQ year

e r H
V g 7943 21 E1ement LeftOB cltannel Ri8 6gB132 n val 0 060 0 035

W Elev ft 7941B8 Reach Len ftl 894 82 849 12 700 27
ern w s ft 794186 Flow Area sqft 93 89 163 48 25 37
E G slope ft ft 0 009519 Mea s1

ft 104 54 163 48 7875 52
Q Total ds 1950 00 Flow cs 222 82 1635 62 91 56
1O width ft 1907 11 TOPflidttl ftl 116 15 43 55 lH6 71
ve 1otal ft s 6 90 AV Vel ftS 2 37 lO OO 3 61

ax chl Opth ft 5 56 fiyr Oepth ft 0 94 3 75 190
Conv Total cf 199116 7 conv cfs 22838 16764 4 938 5

length Wtd ft 849 80 wetted per ft 100 49 43 55 13 89

inChEl ft 7938 13 shear1b sqft 0 56 2 23 109

Alpha 1 79 stream Power 1 ft s 132 22 32 3 92

frit t Hg 6 50 cum volume acre ft 118 19 105 09 158 07
0 21 UmSA acres 51 77 25 42 61 19

I

I
I

warning Oivi ded flow computed for this cross section

Warning The velocity head has changed by more than 0 5 ft 0 15 m This may indicate the need for

additional cross sections
Warnin9 The ener9Y loss waS Jjreater than 1 0 ft 0 3 m between the current and previous cross section

This maYlndicate the need for additiond cross sections

CROSSSE TION

RIVER Crystal
REACH lolarble RS 21874

I

I

INPUT

Description
station Elevation Data nurn 161

sta Elev su Elev Sta Elev Sta Elev Sta Elev
07970 61 997970 38 2 327969 79 6 037968 12 12 57965 22

13 277964 811 19 27962 23 21 197961 39 22 687960 75 32 867956 43
51 73 7948 3 5322 7947 67 B n7947 21 53 83 7947 13 62 517941 77

63 4 7141 2 67 21 711 66 71 04 79 IL65 760 81 7937B 13 767136 4a
a4 I97936 14 117 347935 7 119 567935 81 102 027936 23 104 127936 33

113 047136 62 124 4779 6 63 127 167936 62 B4 65 7936 5 155 017936 52
175 377936 l5 177 457936 16 195 737936 16 205 9179 6 23 215 167936 19
226 177936 25236 4579lS 96 241 167935 79 245 57935 65 248 57935 64
256 817935 32 258 147935 26 260 927935 18 267 127934 86 271 117934 69

326 747934 69327 827934 86 333 247935 78 336 13 7935 78 3311 247935 73

340 877935 7348 427935 76356 21 7935 65 358 667935 63 362 477935 73

369 117 HS 84 37S 527J1 Oa 386 557916 06 189 997936 04 394 577936 07
400 447936 02 402 67936 03 409 87936 08418 667936 17 421 327936 17
431 777936 29434 7179 6 442 2179 6 38 458 797936 68 463 17936 75
466 827916 73 47l 547936 54 476 837936 44 479 547936 17 481 79 7935 9
483 177935 59 485 137935 21 487 647934 69 496 697934 69 503 477935 47

504 877935 56 507 37 7935 8 507 987935 86 514 65793L98 524 387935 64

526 457935 58 527 47935 46534 737934 86536 437934 68544 297935 13

546 647935 26 548 567935 U 557 87934 2957877934 15602 66 7934
655 7934 728 69 7934 733 27935 79 734 25 7936 1 73 457936 39

737 847936 16740 647936 02746 267936 03 752 467935 85 757 057935 65
764 257935 64 771 167936 25 775 22 7936 25 778 667936 23 786 577936 17
790 187936 31792 2379 6 38791 767936 66 809 167936 98 811 417937 16
817 5779 6 9821747937 06824 047937 13 831 917937 l4 842 47937 28

847 267937 3851667937 34 853794249 9517939 44 10527938 3
115579 8 43 118579414 12577938 24 13627938 13 14667937 96

lS6117938 25 16211 7939 9 1623 97931 55 16U 7917 58 16W 5714Q 0l
16687939 49 17707939 5 18747931 29 19757939 212083 527939 24

2086 387939 282106 1679 9 45 2116 67939 18 2118 67939 252121 397939 33
2128 017939 53 2129 66 7939 72 2132 18 7939 76 2134 057939 862140 94 7940 3

2UO 479 9 892U4 05n41 9112l74 057947 692177 37n41 692 3 7953 23
2184 547954 122185 37954 74 21811 87957 512194 057961 86 2200 67965 88

2204 327968 26

I

I

I
Manning s n values

Sta n v l Sta
o 06 87 34

num
nval

OS

5

557 8
nval SU

035 728 69
n val

OS
m

1257
nVal

o

BankSU Left Right Lmgths Leftchann l Right
557 8 728 69 55236 570 84 551 05

IneffectiveFlow nu

5ta L itall Ie permanent
o 463 1 7937 T

7352204 327941 72 T

oeff contr E pan
1 3

I

CROSS SECTION OUTPUT ProfilelllOO year

e H
v g 7936 40 Element left 08 Channel Ri8 5g80 28 n val 0 050 0 035

rt g 736 12 Ruchlen ft 552 6 570 84 551 05
Flow Area sq ft 69 17 356 57 5 72

E G slope ft ft 0 003984 g1sjt 201 13 356 57 13 94

Q Total cfs 169100 120 39 1560 17 10 34

f f s

481 53 TOPWidthfft 273 90 170 89 36 74
392 AVg vel ft S 174 4 311 181

ax ch 1 opth ft 2 12 Hydr Oepth ft 0 90 2 09 101

cony Total cfs 26790 2 cony ds 1907 3 24719 0 161 9

engthWtd ft 563 24 wetted per ft 77 39 170 89 6 04

inchEl ft 7934 00 shear Clb sqft 0 22 0 52 0 24

Alpha 117 Stream Power lb fts 0 9 2 17 0 43

frctnLOss ft 191 cum volume acre ft lOO 32 9191 80 44

C ElOSS ft 0 03 Curn SA acres 44 48 23 32 42 53

I

I HilrI II9 o viokd flayj compIted for this uIlss section

warning The energy loss was 9rellter than 10 ft 0 3 m between the current and previols cross section
This may lndilIte the need for additional cross sections

I

CROSS SECTION OUTPUT profil NFloodway

e ldv g 7936 87 Element leftOB Channel Rig 5gB0 20 e val 0 050 0 035

t m 7936 67 Ruchlen ft 552 36 570 84 551 05

Flow Area sq ft 15 84 449 78 9 11

E G Slope ft ft 0 002046 Area s ft 15 84 449 78 9 11

Q Total cfs 169100 Flow c s 29 92 1 46 64 14 45

TOf IoIidth ft 185 00 ToP width ft 7 80 170 89 6 31

Ve TOul ft s 3 56 V lpt fHg 189 3 66 159

v

h
o

h m 2 67 2 03 2 63 144

37181 7 conv cfs 61 3 36401 0 319 4

LengthVtd ft 5 4 92 wetted Per ft 9 52 170 89 7 10

inchEl ft 7934 00 shear 1b sqft 0 21 0 34 0 16

Alpha 104 Streampower l fts 0 40 123 0 26

FrctnL05S j 132 cum volume acre ft 28 72 101 06 22 34

C E LOSS 0 01 Cum SA acres 10 52 23 2 11 11

Pagell

I

I

I



I

I crystl lRiver rep

arning Th energt loss was greater than 10 ft O 3m betweenthe current and previous crosssection
ThislllaY1ndicate the need for additional croS sections

CROSSSECTIONOlTPUT profile10 year

I r H
v W 7936 01 Element Lefton Channel Ri8 5gB0 25 wt n val 0 050 a OlS

w Elev ft 7935 77 Reachlen ft 552 36 570 84 551 05
ern 10 5 Ft Flow Area sqft 43 71 295 58 3 92
E G slope ft ft 0 004466 Area s ft 122 23 295 58 5 02
QTotal cfs 1284 00 Flow cs 68 86 1208 32 6 8
TO Width ft 368 85 TOP Width ft 1al n 170 89 15 69
ve Total ftls 3 74 AV vel ftS 158 4 09 1 74

ax ehl Dpth ft 176 Hyr Oepth ft 0 71 173 0 88
Cony Total CfS 19214 1 COIW Cds 1030 4 18081 5 102 1

Ufgth rltd ft 63 51 iletted Per h f l IH 170 89 4 78
Min eh El eft 7934 00 Shear lb sq ft 0 20 0 48 0 23

Alpha 113 Stream power l fts 0 31 197 0 40
Frctll Loss ft 166 cumvCllume acreft 78 79 77 76 61 13
C Eloss Ft 0 03 cum SA acres 40 44 23 32 35 92

I

I Warning
Warllillg

warning

Oivided flow computed for this cross section
ThecClIIVeyallce ratiCl upstream conveyance divided by downstream conveyance is less than
0 7 orgreater than 14 This may inricate thf neer for additional cross sections
The energ loss was greater than 10 ft 0 3 m between the current and previous cross section

ThismaYlndicatetheneedforadditionalcrosssections

I
CROSS SECTIO OUTPUT profileil50 year

ef H l v g 7936 33 Element LeftOB Channel Rig 5gB0 25 n val 0 050 O OlS
w s Elev ft 7936 08 Reach Len ft 552 36 570 84 551 05
cdt W S ft Flow Area sq ft 65 64 348 71 5 46
E G Slope ft ft 0 003748

j f srt 188 75 348 73 12 29
Q Total cfs 175 00 107 21 1458 30 9 48

TOf Width ft 469 83 TOP width ft 263 81 170 89 35 13
ve Total ft s 3 75 AVa vel ftS 163 4 18 174
Max Chl Dpth ft 2 08 Hyr Depth ft 0 85 2 04 100
conv Total cfs 25725 5 COIlV cfs 17512 23819 4 154 9

Lengthwtd ft 563 45 wetted Per ft 77 16 170 89 5 86
Min Ch E1 ft 7934 00 shear lb sqft 0 20 0 48 0 22
Alpha 116 StreamPower l fts O B 2 00 0 38
Frctll LOSS ft 193 cllIIlvolume acreft 93 73 88 02 71 84
c E Loss ft 0 02 Cum SA acres 43 9 23 32 40 81

I
I warning Divided flow computed for this cross section

warni ng
s

e

n t
a

h
r r

f
a

d i afO o s 7
the current and previous cross section

I
CROSS SECTION OllTPUT Profile 500 year

ef H ldv g 7936 44 Element LeftoB Channel Rig 5gB0 41 n val 0 050 O OlS

t m 7936 03 Reach Len ft 552 36 570 84 551 05
Flow Area sq ft 61 85 340 30 5 20

E G slope ft ft 0 006282
j srt 176 63 340 30 10 60

Q Total cfs 1950 00 125 98 1812 49 11 53

f m S

4B 67 TOPwidthfft 231 44 170 89 11 34
4 79 AVa

Vel ftS5 2 04 5 33 2 22
Max chl Optn ft 2 03 Hyr Depth ft 0 81 199 0 98

th
T W 24602 7 conv cfs 1589 5 22867 8 145 4

562 70 Wetted per ft 76 92 170 89 5 69
Min ch El ft 7934 00 sh ar lb sq ft 0 32 0 78 0 36

Alpha 116 streampower l fts 0 64 4 16 0 80

T m 185 Cum Volume acreft 115 30 100 18 94 68
0 09 Cum SA acr s 48 20 23 32 46 90

I

I
Warnin1

warll1n9

warning

oivided flow computed for this cross section
The cClnveyance rat CI upstream conveya ce divided by downstream conveyance is less than
0 7 orgreater than 1 4 ThismayindicatetheneedforadditionalcrosssectiClns
The energloss was greater than 10 ft 0 3 m between the current and pr vious cross section
This may lndicate the need for additio al cross sectiClnl

CROSSSECTlON

I
RIVER Crystal
REACH Marble RS 21304

I

T PJlT

DescriptiCln
station Elevationoau 180

Sta Elev sta Elev su Elev Sta Elev Sta Elev
08015 76 1098014 18 5 128009 26 8 9711004 58 14 397998 12

19 697991 7 28 447981 48 29 867979 83 30 417979 19 32 277977 02
9 8679611 15 40 297967 65 41 967965 99 49 947958 11 51 847956 22

51 067955 02 56 21 79519 60 87947 39 62 567945 78 66 787941 93
73 257935 89 74 627934 66 78 447934 65 81 57934 65 847933 87
91 73 79B 93 94 72 793121 99 467930 37 105 447930 22 111 75 79 0 23

114 947930 24 123 37930 2 130 34 7930 39 132 87930 43 116 547930 54
393 937930 54 95 257931 12399 127932 81400 197933 27 405 587933 06
408 827932 92 416 37932 9 426 697933 15 4 2 927933 23 437 747933 28
439 757933 36 449 23 7933 5 452 247933 57 456 927931 52 459 1 7930 5
459 987930 65465 067931 16 473 737912 11 477 367931 93481427931 66
488 417930 78497 247931 04499 747931 45 501 547931 88 503 179J2 36
505 567932 89 506 017932 95 508 827933 15 524 26 7933 5 526 297933 54
528 177933 64 32 567933 78 534 217933 89 37 017934 03 541 797934 12
544 937934 548 67934 15 55 587932 97 557 679 2 6561 9479 2 55
566 77932 62570 937932 58575 977932 94 577 097911 0 578 957933 27
579 987933 43 584 387933 41 587 27933 39 589 847933 77 594 77 7933 52
597 837932 75599 047932 36609 247932 72 617 027932 74 618 067932 39
619 967931 73 623 677930 48 624 637930 15 645 277930 38 647 427932 31
649 827934 16652 127934 15 656 37934 16664 0 7934 16667 117934 18

671 767934 16 679 57934 05 687 23 7933 92 6957933 92 702 77933 87
716 44 79339 758 14 7933 89 766 567933 43 778 147932 98 789 287932 41

792 87932 08798 687931 85 7997931 8819 23 79 18 823 147931 88

826 7 793181298 14 793181306 567931 811412 097931 811424 37933 49
1426 67933 791428 147934 021436 567935 151437 327935 271439 237935 54
1448 037933 971449 087933 791556 567934 47 1558 67934 311566 37 7933 79
1574 587934 31576 567934 851616 5 7935 39163 5 7936 161656 567936 7
1666 5679 6 831676 56 79371698 147937 831718 147918 471728 767938 9
1730 927938 971736 637938 891744 847939 041748 147939 031756 567939 18
1776 567939 321779 917940 09 17827940 81784 87940 541786 777940 35
1795 097939 581796 567939 451798 147939 361836 567939 621846 567939 71

1876 567939 921886 567940 211888 147940 271896 567940 541906 567940 81
1916 567941 051932 887940 911935 657941 2 1938 397941 561946 627942 54
1947 447942 631958 94 7942 91963 447942 961964 327943 551966 567945 08
1968 147946 181976 567951 811976 867952 061979 737953 991985 247956 21

1986 56 7956 7 U88 14 7957 31996 567960 691998 147961 37 2005 47964 67

Manning s 11 values nurn

su nval Sta nVal Sta 11 vaT Sta nVal su 11 val
o 06 99 46 05 614 6 035 645 27 051412 09 06

I

I

I

I

I
age 12

I



I

I BankSta Left Rlght
624 6364527

Ineffective Flow num

Sta L SU R Elev
o 4Z57933 S7

U 544 93 7934 3
664 03 9007934 18

9002005 4 8000

I CROSS SECTION OUTPUT

ee H

V W
W Elev ft
Crlt 101 5 ft
E G slope ftft
Q Total cfs

Top width ft
Vel Total fts
MaxchlOpth ft
Conv Total Ccfs
Length Wed ft
in eh El ft

Alpha
FrctnLoss ft

C ELoss ft

I

I

Lengths Left Channel
522 08532 15

permanent

Right
493 21

ProfilellOO year

7934 46 Element
0 1 We n Val

7934 28 Reach Len ft
7934 19 Flow Area sq fe

0 002926 Area sq ft

169100 Flow cfs
1437 89 TOp wideh ft

n r
v Pthf m

31259 5 Cony cfs
511 98 wetted Per

fel7930 15 sheulbjsqft
2 53 StreoWl power 11ft s

141 cumv lume acreft
0 00 cum SA acru

Coeffcontr

LeftOB
0 050

522 08
350 76

150173
523 77
540 93
149
0 83

9682 3
423 17

IL15
0 23

89 52
39 H

crystalRiverrep
Expan

channel
0 035

532 15
82 79
82 79

479 95
20 64
5 80
4 01

8872 3
20 64

O B
4 25

89 03
22 07

Rig 5gB
493 21

348 32
1659 75

687 28
876 32
197
137

12704 9
256 16

0 25
0 49

69 85
36 75

I
warning Oivided flow computed for this cross section
warning The energJ loss was greater than 10 ft 0 3 m between the current and previous cross section

ThismaYlndiclItetheneedforadditionlllcrasssectians
Note Multiple critical depths were found at this location The critical depth with the lowest valid water

surfllce was used

CROSS SECTION OUTPUT profile Floodway

H l v g 7935 54 Element LeftOB Channel Ri8 65gB0 32 wt n val 0 050 0 035

t m 7935 23 Reacl len ft 522 08 532 15 493 21
7934 41 Flow Area sqft 366 58 102 43 13 32

E G slope ftft 0 002 678 lsrt 366 58 102 43 13 32
QTotlll efs 1691 00 1005 34 654 69 30 97

i S

175 00 Top width ft 149 63 20 64 4 73
3 51 A lVel ftS 2 74 6 39 2 32

Max chl opth ft 5 08 Hyr oepth ft 2 45 4 96 2 82
Conv Total CfS 32677 5 conv cfs 19427 6 12651 5 598 4
Lengtl wtd ft 519 30 wetted per ft 153 93 20 64 7 17
MinchEl ft 7930 15 shear lb sqft 0 40 0 83 O H
Alpha 166 StrelllllPowerl fts 109 5 30 0 72

r t m 144 Cum volume acreft 26 29 97 44 22 20
0 01 CumSA acres 9 52 22 07 8 04

I

I

I
g i J si

o

a agr t hi
n

f rM l d
e

h
l

r

t

d h

p f
t

s section
ThislllaYlndicate the need for additional cras5sections

CROSS SECTtOH OUTPIJT ProfiltlO year

H lr g 7934 32 Element LeftOB Channel

Rig 65gB0 13 w n val 0 050 0 035

t m 7934 19 ReacllLen ft 522 08 532 15 493 21
7934 19 Flow Area sq ft 314 03 80 98 325 05

E G slope ft ft 0 002 079 Area s ft 1454 63 80 98 1583 91
Q lotal ds 1284 00 Flow c s 375 24 389 92 518 85

m3s 1416 83 TOpWldth ft 536 98 20 64 859 21
178

9
V

Pt
f m 119 4 81 159

Max chl Opth ft 4 04 0 75 3 92 128
Conv lata1 Cfs 28163 4 Cony cfs 8230 5 8552 5 11380 4

Length Wtel ft 512 24 wetted Per ft 420 83 20 64 256 16
MinchEl ft 7930 15 Shear lb sqft 0 10 0 51 0 17

Alpha 2 67 Streaml owerl fts 0 12 2 45 0 26
Frctn LOSS ft 112 Cum volume acreft 68 79 75 29 5108
C ELoss ft 0 00 cum SA acres 35 88 22 07 30 39

I

I Warning The energy equation could not be balanced within the specified number of iteratians The

Warning gi d d r t h rc s i
face and continued on with the calculations

warning The energJ loss was greater than 1 0 ft 0 3 m between the current and previous cross section
This may lndicate the need far additional crosssections

I
Warning During the standard stet iterations when the assumed water surhce was set equal to critical

depth the calculated water surhce cllllle back below critical depth This indlcates that there is
notavalidsubcriticalanswer Thepr amdefaultedtocriticaldepth

ote
w

i deptltswet1lfoUl L4tlo ha i deptlwitl t 1d

CROSS SECTtON OUTPUT profih N50 year

Oivided flow computed for this cross section

s

e

n t

a

h
r r

f
a

d i a fOc o s i
the current and previous cross section

During the standard step iterations when the assumed water surface was set equal to critical
lellth the calculated wter slrfaaca hackb1lcwcritital d1ptl1 This indlcates that there is
not a valid subcritlCal answer The pr09ram defaulted to critical depth
iolultiple critical depths were found at this location The criticl depth with the lowest valid water
surface was used

CROSS SECTION OLlTPUT Profi1e SOO year

I
r H

v g
W nev ft

crltw s ft

E G slope ftft

QTotal cfs

S

v hia ih m
Lengthwtd ft

MinChEl ft

Alpha

lt m
I

I
Warning
warning

warning

Note

I H l v W
W S Elev ft
critW S ft

E G slope ft ft
QTotal cf

i H s

loIaxchlopth ft
conv Total cfs
LengthWtd ft
MinChEl ft

I

I

I

7934 39
0 20

7934 19

7934 19
0 003127

1575 00
1416 83

2 18
4 04

28163 4
S12 11

7930 15
2 67
144
0 00

7934 50
0 11

7934 39
7934 19

0 002020
1950 00
1460 88

182
4 24

43388 2
512 69

7930 15

Element
wt n val
Reach en ft
Flow Area sq ft
Area Sq ft
Flow Cfs
lop wHlth ft

Avg vel fts

liydr oepth ft
Canv cfs

d j sq m
Stream Power lb ft5

Cum volume acreft

Cum SA acres

Element

Wt n val
Reach Len ft
Flow Area sq ft
Area sq ft

Flow cfs
Top width ft
Avg vel ft s

Hydr oeJlth ft
COny cfs

d

sq m

Left 00
0 050

522 08
314 03

1454 63
450 28
536 98
147
0 75

8230 5
420 83

0 15
0 21

8L31
38 31

LeftOB
0 050

522 08
611 39

1562 07
882 07
542 29
144
113

19626 4
545 21

0 14

Channel
0 035

532 15
80 98
80 98

478 28
20 64
5 91
3 92

8552 5
20 64
0 77
4 52

85 20
22 07

Channel
0 035

532 tS
85 08
8S 08

417 37
20 64
4 91
4 12

9286 5
20 64
0 52

Rig 65gB
493 21
326 05

1583 91
636 44
859 21

1 9S

128
11380 4

256 16
0 25
0 49

63 75
35 15

Rig 65gB
493 21
376 67

17S8 S2
650 56
897 95
173
148

14475 2
256 16

0 19

Page 13



I

I lplla
Fretn Loss ffC E loss

215
112
0 01

StreaJIIPower lb fts
Cum volume acre fc
cum SA acres

0 20
104 28
43 29

C alRiit
ro j

97 39 83 49
22 07 41 02

1
warning Oivided flow computed for this cross sectioll

warn ng
75

e

r n t
a

h
r

r f
a

d i a fO o s i the current and previous cross section

Note Multiple critical depths were found at this location The critical depth with the lowest valid water
surface was usedI CROSS SECTION

I
RlvEII Crystal
REACH Nilrb1e

IN UT

Description
Station Elevation Data num

Sta Elev Sta Elev
07966 81 2 247966 53

18 277962 94 21 497962 3
42 l 795S 9 43 05 7i1SIL1
57 437952 92 64 627950 91

79 27946 3 88 787943 69
10367935 8104 067935 39

127 597931 65130 567930 39
176 3 7929182 967929 51

11A l 7l11 n 41 7S 7911
377 9379311 380 897931 32
409 657931 31 413 117931 39
430 69793164445 59793173
483 467932 4488 717932 66
504 737931 19509 497930 11
530 087930 4853263793106
546 227931 49560 597931 58
576 647931 4578 157931 25

605 827928 71 611 927928 72
624 67930 42629 097930 38

142 42 7 2i 87 64 68792L4
669 317930 27 671 227931 16
684 097930 25686 597930 33

706 237931 58707 157931 94
720 07 7933 122 12 7932 6
732 87793123 743 87931 66

7SiiS9 7913 761 427930 83
774 197933 03776 597933 66

786 597934 95 793 87933 78
806 747933 08807 457932 99
823 997932 S9824 677932 68
846 597933 1 853 87933 15

893 87933 7896 597933 7
923 87933 81 926 59793383

946 597934 23956 597934 56
976 597934 99 983 87935 04

1020 447935 921026 72 7936 09
1036 67937 61039 967938 22

1049 227938 061055 257937 88
1059 417938 781063 827939 66
1076 597938 231079 037937 49
1096 597937 741103 87937 83

1118 647938 191130 77938 44
11587939 381166 597939 88

1193 47940 881196 597940 9
1226 597941 591233 87942 11
1252 427942 961263 87942 8
1286 597943 131296 597943 53
1323 87944 061326 597944 09

1368 857944 871375 697944 31
1392 577944 741403 437944 71
1426 597946 071436 597946 54
1466 597947 591473 87947 82
1513 87948 271516 597948 29

1536 597948 811543 87948 96

1566 597949 631576 597950 21
1596 597950 951603 87951 05
1656 597950 951663 87950 95
1681687950 421692 797950 14
1712 297951 751716 597951 8
174387952 61746 597952 67

I
1764 637953 921766 597954 47
1781947958 121783 787958 01

1798 87957 56180837957 66
1826 597957 811833 87957 62

187T8 7 Wffl 7 Jg vg

1886 597958 72 1893 87959 74

19138 79641919 777966 65

I
I

I

I

I

I

I

I
Mannin9 snvalues

Sta nVIIl Sta
o 06115 92

liS 20771

332
Sta Elev sta Elev Sta Elev

6 877965 86 8 557965 35 14 37963 78

26 147961 65 28 687961 35 30 437960 95

43 737957 88 50 247955 2 54 747953 9

66 97950 28 71 81794B 75 78 917946 38
89 877943 4 96 57939 81 100 567937 55

107 357933 44115 927933 33 123 597933 29

136 547928 2166 817928 2170 967928 54
184 657929 67329 117929 67332 567930 06
344 957911 27 358 637911 31 373 77U128
382 947931 33 402467931 32 407 257931 11
416 B3793144 419 417931 48 424 027931 49
459 967931 67465 877931 76480 197932 23
497 697932 52499 857932 48502 377931 75

516 327930 18518 647930 22 528 17H0 36

534 447911 55538 257931 47540 977931 42
565 287931 59 567 787911 59 571 41 793157
588 57 7929 5897928 9590 457928 65

61297928 99 616 717930 43 621 7 7930 43
631 127930 35634 62793 132641 787928 99
655 317928 68665 917928 67666 997929 1B
673 927930 89 676 597930 65 680 77930 26
693 87930 5696 597930 63 704 277930 83

7B 277934 52 714 077934 H 715 667933 87

73797932 05 75 33 793164 726 427911 17
146 597931 71 749 217931 75 754 347931 46

762 37930 77 766 63793125773 037932 81
781 357935 12 783 69793L57 7B4 367935 44
796 597933 31 797 057933 23 798 687933 07
8B 15 793101 815 86 79314 816 597931 52

833 87932 75836 597932 78 843 8793303

856 597933 22 859 397933 28 885 27933 61
903 87933 75 913 8793LH 916 597933 77

933 87933 98 936 597934 03 943 87934 17
963 87934 7966 597934 79 973 87934 94

986 597935 09 993 87935 291006 597935 62
1030 057936 111032 877936 931033 827937 15
1041487938 121043 727938 111048 44 19n
1055 747938 021056 447938 171057 297938 36

1069 617939 91070 937939 961071 347939 84
1079 647937 31086 597937 51093 87937 67
1106 59 7937 91108 13 7937 95 111152 7937 9
1136 597938 58 1143 8 7938 91146 597918 95
1170 27939 981173 87940 07116 597940 75

1209 397941 071216 597941 291223 87941 48
1236 597942 181240 477942 641246 457942 85

1266 597942 77 1273 B794J05 1283 87943 12
1303 67943 671306 59794378 11187943 92

1346 597944 231353 87944 371366 867945 08
BB3 8 7944 35 1386 59 7944 41g1 41 7944 68

1404 457944 781416 591945 641420 857945 91
1443 87946 681456 597947 17 1463 87947 46

1486 597947 91 1503 87948 141506 597948 17
1523 87948 331526 597948 351533 87948 69

1546 597949 081553 87949 461563 87949 6
1583 87950 461 86 597950 1i3 H93 1 7HO 91

1606 597951 081646 597951 081653 87950 99

1666 597950 921673 87950 551676 597950 5

1701057950 031705 187950 651706 597950 81
1726 597951 95 1733 87952 31 1736 59 7952 38

1751 87951 041756 597953 291763 727953 76
177387956 391116 597956 981778 777957 45

1786 597957 83 1793 87957 681796 597957 59
1806 597957 871816 597957 941823 87957 79

I f tffik H
1896 597960 221903 87961 551906 597962 1

nUm

nval
OS

5

590 45
nval Sta

035611 92
nval Sta

05714 07
nVal

llllnkSta Lft Rillt Lengt Left CtI onlll Right
590 45611 92 739 92866 01800 58

In ffctive Flow num 2
SteaL StaR Elev Permanent

o 485 0179H 76 F
714 21919 777934 67 F

Cleffclntr Hpan
1 3

I CROSS SECTION OUTPUT

ee H

v

gr
W S Elev ft

critW s ft

E G slope ft ft
QTotal cfs

m s

MaxChlopthCft
Conv Totlll ds

len9thWtd eft
MinchEl ft

Alpha
FrctnlOssCft
C E LOSS ft

profile 100 ear

7933 05 Element
0 22 Vlt n va1

7932 82 Reachlen ft
793112 FlOW Mea sq ft

oiggi gg l srt
666 51 Topwidthft

314 AV9 vel ft s

4 62 Hydr O pth ft
33214 2 COny ds

827 08 ettedPer eft
7928 65 shear 1b sq ft

147 Stream power l ft s

l SS Cum volume acre ft

0 01 Cum SA acres

Channel
0 035

B66 01
88 73
88 73

493 62
21 47

5 56
4 13

9701 5
21 47
0 67
3 72

87 98
21 81

I

I

LeftOB
0 050

739 92
112 85

1082 59
361 76
465 72
209
164

7109 8
106 16

0 26
0 55

74 03
33 28

Rig asgB
800 58
277 55
362 90
835 62
179 34

3 01
2 85

16423 0
98 79
0 45
1 37

58 40
30 71

Warning
warning

Note

oivid d flow computed for this cro5s section
The e erglloss was greater than 1 0 ft 0 3 m between the current and previous ross section
This ma lndicue the need for additional cross sections

Multiple criticIIl depths were found at this location TM critical deptffittl tlle hwe t valid walet

surface was used

I CIIOsSsECTrONOIJTPUT

e H

V

f
profile Floodwa

I

I

7934 10
0 41

LeftOB
O OSO

Channel
O OlS

E1eme t
It I va1

Ri

6sg8
page 14



I

I 5 Elev ft
crit 5 eft
E G Slope ft ft
Q Total cfs
Top width Ft
Vel Total ft s

MaxchlOpth ft
conv Total Cds
L 1l9th wtd ft
1010 en El ft
Alpha
FrctnLoss ft
C E loss ft

I

I
Warning

warning

Note

The conveyance ratio upstream cOllveyance divided bydownstrealll conveyance is less than
0 7 orllreater than 14 This lIlayindicate the need foradditianal cross sections

f s

e

rn t
a

h
r r

f
a

d i afO o s

the current and previous crosssection

Multiple critical depths were found at this location The critical depth with the lowest valid
surface was used

water

CROSS SECTION OUTPUT profilelllO year

eY H
V g 7932 64 Element LeftOB Channel Rig 8sgB0 18 Wt o va1 O OSO O OlS

w Elev ft 7932 46 Reach Len ft 739 92 866 01 800 58
Cnt W S ft 793139 FlowAreaCsqft 135 77 80 83 241 88
E G Slope ftjft 0 002312 1 srt 913 03 80 83 301 69
Q Total cfs 1284 00 251 89 399 25 631 86

n S

630 44 Top width ft 449 45 21 47 159 52
LBO Iwg vel ftfS1 1Sf 4 94 261

MaK chl Dpth ft 4 25 Hydr Del th ft 150 3 76 2 51
Conv Total cfs 26706 5 COny cfs 5260 0 8304 3 13142 3
Lengthwtd ft 835 32 wetted per ft 91 22 21 47 97 84
Min ch E1 ft 7928 6 shear lbjsqft 0 21 0 54 0 36
Alpha 148 strean Power 1 jfts 0 40 268 0 93
Fretn LOSS ttj 234 um volume acre ft 54 60 74 30 40 41
C E Loss ft 0 01 CUIIISA acres 29 97 21 81 24 62

I

I

I Warning
warning

Note

Divided flow computed for this cross section
The energ loss was greater than 1 0 ft 0 3 m between the current and previous cross section
This may 1ndicate the need for additional cross sections
Multiple critical depths were found at this location The critical depth with the lowest valid watersurface was used

CROSS SECTrONDUTPUT profile 50 year

ef H
v W 7932 94 Element Left OS ctlannel Rig 5gB0 21 n val 0 050 0 035

W S Elev ft 793273 RnchLen ft 739 92 866 01 800 58
Crit W S ft 793175 Flow Area sqft 162 87 86 70 268 34
E G slole ftft 0 002528 Aru s ft 1018 48 86 70 346 20
Q Total cfs 157500 Flow cs 323 74 469 B 781 93

m S

658 01 Top Width ft 465 49 21 41 171 05
1 04 v vel ftjSj 199 5 41 2 91

Max ehl Dpttl ft 4 53 Hyr Depth ft 154 4 04 2 76
conv Totlll Cfs 31322 6 cony cfs 6438 4 9333 7 15550 5

Lengttltd ft 830 53 Wetted Per ft 106 16 21 47 98 54
MinetlEl ft 7928 65 shear lbjsqft 0 24 0 64 043
Alpha 149 stream Power l Ifts 0 48 3 45 125
Frctn LOSS ft 1 83 cUrn volume acre ft 68 37 84 18 52 82
C ELoss ft 0 00 cum SA acres 32 30 21 81 29 32

I

I

I

7933 68
7932 10

0 002873
169100

90 95
4 52
5 04

31548 6
843 38

7921115
130
156
0 06

ReactlLen ft
Flow Aru sq ft
Area sq ft
Flow cfs

Top Width ft

Avg Vel ftjs
Hydr Depttl ft
cony cfs
Wetted per

ftlsheu lbJsq ft
stream Power 1 jft s

Cum volume acreft
CumS4 acres

739 92
65 26
65 26

206 51

20 92
316
312

3852 7

23 31
0 50
159

23 70
8 50

crystalRiver rep
866 01 800 58
107 21 201 49
107 21 201 49
712 78 771 72

21 47 48 56
6 65 3 83
4 99 4 15

13298 1 14397 8
21 41 54 04
0 J 61
5 95 2 56

96 16 20 98
21 81 7 74

Warning Dividedflowcoputedforthiscross sectioo
Warning The energy loss was greater than 10 ft 0 3 m between ttle current and previous cross section

ThismaYlndiCiltettleneedforadditionalcrosssec tlonS
Note Multiple craical depths were found at ttlis location The critical depth with the lowest valid water

surface was used

CROSS SECTION OUTPUT profile 500 year

ee H

v g
S nev ft

eritw s ft
E G slope ftjft
QToul Ccfs

t S

MaxchlDpttlCft
cony T l g
MinChEl ft

Alpha

rit m

I warning
warnin9

warning

Note

Divided flow computed for this cross section
The conveyance ratio upstreamconveyancedividedbydownstreMconveyance is less than
0 7 orgreater than 14 Thismayindicatetheneedforadditionalcrosssenions

Ttleenerglloss was greater than 1 0 ft 0 3m between the current and preVlOUS cross section
This mllY lndicate the need for additional cross sections
Multiple cntical depths were found at this location The critical depth with the lowest valid
surface was used

I CROSS SECTION

RIVER Crystal
REACH Marble

7933 36 Element
0 22 wt n va1

1933 14 lIellchLen ft
7931 98 Flow Area sqft0 002178 Area sqft
1950 00 Flow cfs
695 55 Top Wldth ft

r
v Pthf m

39988 2 conv cfs
O n u r

fftl7928 65 shear lbjsqft
1 41 Stream Power 1 jft s

1 14 Cum volume lI creft
0 03 Cum SA acres

RS 19905

INPUT

Description
Station Elevation Data nurn

sea Elev sta lev
07962 75 l 667961 82

14 627957 91 23 667954 48
34 637951 69 35 35195145
55 617947 57 64 581947 17
83 667943 6 84 637943 41

104 627937 41104 951937 17
124 627933 113 667932 14

144 497931 53 li1 97929 6

184 627928 89193 667929 13

222 97929 59225 017929 61

260 787929 45267 387929 6

2 0 637925 95 292 517926 09

321 387926 93323 511927 05
343 27927 59344 377927 67

365 87921 51 369 187927 46

388 287930 56390 417930 5
406 867930 67410 717930 72
430 717931 49434 021931 58
464 027933 18470 717933 54
504 027935 36520 717935 91

I

I

I

I

I

Sta Elev
4 627961 51

24 627954 16
42 587948 51
61 047947 08
81 097943 3

109 567933 88
134 627932 69
154 077929 48
203 667929 36
238 057929 62
268 997929 67

310 61926 21
328 967927 22
350 827927 56
378 237929 81
397 137930 44
414 027930 88
440 717931 93
480 717934 06
524 027936 06

Sta lev
6 797960 87

32 357952 68
B 667947 69
70 487946 3
95 047942 69
113 87931 66
139 67932 5

163 661928 93
213 667929 51
253 27929 49

273 967930 1
313 137126 46
334 467927 54

3551927 37
379 527930 18
400 12 7930
420 711930 97
444 027932 17
484 027934 17
540 717936 28

LeftOB Channel
0 050 0 035

739 92 866 01
206 22 95 53

1230 06 95 53
465 26 B4 98
466 49 21 41

2 26 5 60
196 4 45

9543 1 10970 7
lGSl6 i

0 29 0 66
0 65 3 70

87 55 96 29
31 24 21 81

Rig 5gB
800 58
308 46
422 59
949 76
207 59
108
315

19476 5
33 68
0 46
142

71 14
34 76

water

sta Elev
13 627958 27
33 647952 li
i4 637947 62
74 637945 33
97 477942 51

114 627933 61
141 037932 42
173 667928 89
220 547929 58
257 847929 46
278 617927 08
H6 S979Hd 5
336 537921 61

359 37927 56
380 517930 48
404 717930 62
424 027931 15
460 717932 94

500 717935 27
544 027936 44

pagelS



554 027936 63560 717936 77
WO 1l7931 82604 021937 84
634 027938 44640 717938 2
670 717939 84674 02 7940
704 027940 77720 717940 88
750 717942 01754 027942 24
760 717943 18784 027943 34
604 027944 2810 717944 59
640 717945 73 850 711945 86
884 027946 28900 717946 83
924 027947 73 940 717948 39
964 027948 113 972 38 7949 1
990 717950 19994 027950 42

1014 027951 231020 717951 62
1044 02 7952n 105 01195183
1074 027953671084 027953 94
1104 027955 32 1110 71795S 45
1140 717956 421144 027956 52

I

I
I

I lllanninll snValues
Sta nval Sta

o 06 139 6

num 5
nval Sta

05280 63

CrystalRivel rep
564 027936 85590 717937 56594 027937 64

620 717938 28624 027938 31 630 717938 39
644 027938 63650 717938 99660 717939 51
680 717940 22684 027940 26700 71 7940 7
724 027941 01740 71794135744 027941 52
760 71794273764 027942 85770 717942 99
790 71 7943 6 794 027943 74 800 71 7944
814 027944 68820 717945 07824 027945 29
854 027945 91864 027946 04880 717946 15
910 717947 23 914 027947 29 920 717947 55
944 027948 42954 027948 61960 717948 75
977 617949 51980 717949 78984 027949 94

1000 717950 621004 027950 711010 717951 11
1030 717951 891034 02 79521040 717952 17

lOEO 717l53 l9l0M 0279H 27l070 7179B 45
1090 717954 461094 027954 731100 717955 25
1114 027955 6n20 7179B 731124 027955 86
1145 9179 6 65

nval
035

nVal

OS
m

369 18
lv1

06310 6

I
8ankSh Left Right LenllthS LeftChannel Rillht

280 63369 18 533 84544 56485 44
Ineffective Flow nurp 1

staL StaR Elev Permanent
o 173 96 7930 1 T

Coeffcontr Expan
1 3

CROSS SECTION OUTI UT plofile 100 year

e H
v m 793146 Element Left 08 Channel Rig a6g80 18 Wt n val 0 050 0 042

w S Elev ft 7931 28 Reac hLen ft 533 M S44 5t 4 5 44
cdt W S ft Flow Area sq ft 169 80 387 70 53 39
E G slope ft ft 0 001472 Area s ft 262 51 387 70 53 39
QTotal cfs 169100 Flow cs 223 77 1419 10 48 12

S

281 10 TopWldth ft 135 18 88 SS 57 37
2 77 AV vel ftS 132 3 66 0 90

Max Chl Dpth ft 5 33 Hyr Depth ft 126 4 38 0 93
conv Total CfS 44077 8 conv cfs 5832 9 6990 5 125 4

Len9thwtd ft 531 63 Wetted Per ft 136 63 88 60 57 79

MinchEl ft 7925 95 Shear lb s1 ft 0 11 0 40 0 08

Alpha 150 Stream Power 11ft s 0 15 147 0 08

rit m 0 15 Cum Volume acre ft 62 61 83 25 54 58
0 05 CurnSA acreS 28 18 20 72 28 60

I

I

I
warning The conveyance ratio upstreamconveyante divided by downstream tonveyance islen than

0 7 or greater than 1 4 Thismayindicatetheneedforadditionaltrosssections
CROSS SECnOlOUTPUT Profile Flooday

I
e1 H g

w Elev ft
CrltW S ft

E G Slope ft ft

QTotal ch

nS
Maxchl Opth ft

conv Total ds
Lengthwtd ft

MinChEl ft

Alpha

T t mI

7932 47
0 20

7932 27

0 001292
169100

88 55
3 56
6 32

47044 7
535 00

7925 95
100
0 63
0 01

Element
Wt n val
Reach Len ft

Flow Area q ft

1sjt
TOP II1dth ft

r
V

Pth
f

g
COny cfs
wetted Per

ftlShear lb s1ft
Streampower l ft
Cum volume acre ft
Cum SA acres

Left 08 Cnanll l Rilht os
0 043

533 84 544 56 485 44
475 60
475 60

169100
88 55
356
5 37

47044 7
99 73
0 38
137

2315 90 37 19 1
8 32 20 72 7 30

CROSS SECTIO OUTPUT profi le II10 year

e H
V g

W S Elev ft

critW S ft
E G slope ft ft
Q Total cfs

3 5

Max chl Opth ft

Lconv
Total CfS

LengthWtd ft

MinchEl ft

Alpha
ftl

c E LOSS ft

I
7930 27

0 31
7929 96

0 003475
1284 00

226 38
4 34
4 01

21780 5
533 14

7925 95
106

0 08

m

l Lti 5g8 C il Rig 6gB
Reach Len ft 533 84 544 56 485 44

Flow Area sq ft lL34 270 83 12 02

g1sjt M 199 g t
l wt fh H s

12 8 J
ydr tkpth Cft 207 3 0 12

Conv cfs 576 7 20864 7 B9 0
wetted Per ft 7 60 88 60 9 89
Shear lb sq ft 0 38 0 66 0 26

J J 7 it t
CurnSA acreS 25 06 20 72 23 07

I
warning Divided flow computed for this cross settion

Warning The conveyance ratio upstream conveyance divided by downstream conveyance is leu than
0 7 or greater than 14 This may indicate the need for additional cross sections

CROSS SECTION OUTPUT Profile f51 year

er H
V g 7931 12 Element Left 08 Channel Rig 6g80 22 Wt n val 0 050 0 042

r t m 7930 90 Reach Len ft 533 84 544 56 485 44
Flow Area sq ft 118 57 353 72 32 94

E G slope ft ft O 0019 6
i 1s

t 210 91 353 72 12 94
Q1otal ch 1575 00 142 11 1404 31 28 58

s

268 21 1opwidth ft 133 70 88 55 45 96
3 12

9r vg Pt
f

m 120 3 97 0 87
lllaxChl Opth ft 4 94 0 89 3 99 0 72

conv Total CfS 35796 8 Conv cfs 3230 0 31917 4 649 5

Lengthwtd ft 532 28 wetted per ft 135 11 88 60 46 37
lIilchElCft 7915 95 s hur1b sqt 1 11 0 48 0 09

Alpha 146 Stream power Clb ft s 0 13 192 0 07
Frctn LOSS ft 0 18 Cum Volume acre ft 57 76 79 80 49 33
c E Los ft 0 06 CurnSA acreS 27 21 20 72 27 33

I

I
Warning The Convey nce ratio upstream conveyance divided by downstream conveyance is lus than

1 7 orgreater thi1 14 Tis lIIat indiCAte thc le d for additional CrOSS sections

I
CROSS SECTION OUTPUT Plofilef500 year

e H

v

5
7932 19 Element Left 08 Channel Ri8 6g80 12 Wt n val 0 0 0 0 042

t g 7932 07 Reach Len eft 533 84 S44 56 485 44

Flow Are s1 ft 277 15 457 40 105 3
E G slope ft ft 0 000910

St
370 10 457 40 105 35

QTotal cfs 1950 00 392 21 1458 03 99 76
TO width ft 300 18 Top Width ft 138 22 88 55 13 40

Ve Total ft s 232
9

V

Pt
f m 142 3 19 0 95

Max chl Dpth ft 6 12 2 01 5 17 144

ccnv ToU cfS 64631 5 Corn Cds 12999 6 48325 4 3306

LengthWtd ft 530 32 Wetted Per ft 139 78 88 60 13 84

in ch El Cft 7925 95 shear lb5q ft 0 11 0 29 0 08
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I

I Alpla
Fretn lOss ff9CooELoss 1

49
0 11
0 03

Stream power lb ft 5

CumvolumeCacre ft

Cum SA acres

0 16

73 96

32 11

CrystalRiver rep
0 94 0 08

90 79 66 29
20 72 32 18

I
Warning The canveyance ratio upstr cOIleya t ce divided by downstrum cOlWeyante is less than

0 7 Or greater than 14 Thismayindicatetheneedforadditionalcro5sections

CROSS 5ECTIO

INPUT

Description
SUtionElevuionQata nu 201

sta El Sta Je SU El v sa Elev Sta Elell
07965 19 6 127960 84 6 97960 38 7 097960 17 7 187960 17

8 227960 1 17 427959 92 20 387959 88 21 017959 86 21 647959 53
27 427956 29 34 197952 89 37 327951 36 38 127950 97 38 27950 97
44 197951 12 47 427951 18 5127951 29 54 087951 38 55 867950 35

57 427949 4 60 527947 58 67 437943 57 70 527941 75 71 437937 72
SO S2 7 35 a9 7 43 7931 83 91 21 7929 6 97 357925 99 97 657925 99

104 097926 08107437926 1127 437926 1 140 527926 53 147 437926 62
167 437926 75190 527926 75197 437926 71 227 437926 71 230 527926 62
240 527926 36247437926 31 260 527926 31 267 437926 27 80 52 7926 1

2867925 99287 6979 5 95289 2779595 291 747925 89 299 577925 77
303 757925 77 310 297925 85 311 88795 91 313 4 7926323 317928 21
328 327929 29 3H U 7929 23 H9 957929 23 347 06 7H902 341 1 72 02

147 4792JOl 356 887928 92357 527928 92363 227925 76365 167924 69
406 27 7924 3 407 127924 29 407 327924 31 420 787926 14 421 547926 24

422 347926 52 4B 837926 96 428 87928 42 429 8 7928 4440 157928 29

441 37928 28442 047928 28446 617928 44 448 617928 48 451 497926 98
452 657926 38453 097926 36 458 77926 28460 497926 26461857926 24
465 78 7926 11 470 267916 02477 157915 94477 6679 5 94484 747925 83
489 53 7925 9 491 987925 93 495 87925 97499 227926 02 501 47926 04
506 467926 21 513 17926 37 51L887926 39 517 64 7926 5 521 857927 48
525 157928 15 527 067928 57 529 997929 26 532 457929 69 536 83792976
537 437929 77 543 347929 76 547 087929 71 554 647929 91 557 087929 95
564 647930 15567 087930 24 574 647930 34 577 087930 44 587 087930 57
594 647930 77 5H ca 7930 M 604 47931 04 6C7 0B 1931 1 614 64 7931 3
617 08793136624 647931 56627 087931 64 647 087932 56 654 647932 66

657 08 7932 7 664 647932 79 667 08793279 674 64 7932 9 671 087933 01
687 087933 14 694 647933 44 697 087933 52 704 647933 83 707 087933 92
714 647934 12 717 087914 18 724 647934 38 727 087934 41 734 647934 61

737 087934 67744 647934 87747 087934 89 764 647935 12 784 647935 52
787 087935 56 794 64a35 96 797 087936 06 807 087936 59 814 647936 79
817 087936 98824 647937 18827 087937 25 834 647937 84 837 087938 04
844 647938 63847 087938 68864 647939 84 867 087919 92 884 647940 15

887 087940 28 907 08 79412 914 64 79416 917 087941 75 924 647942 15
927 087942 27 934 647942 67 937 087942 83 947 08794L36 964 647944 17
9 087944 27974 647944 72977 08 44 85984 647945 29 7 087M5
994 647945 64 997 087945 691004 647945 89 1Q07 0a N4S 95 101 f 4 7946 5

1017 0a7946 631027 087947 361034 647947 851037 087948 161047 087948 82
1054 647949 221057 087949 221064 647949 621067 087949 741074 647949 84

1077 087949 881084 647949 981104 64 7950 91107 087951 081124 647952 01
1147 087953 041154 647953 441157 087953 561174 647954 491177 08 7954 6

1179 37954 72

RIVER Crystal
REACH Marble

I
I

I

I

I

I
Iotanning snvalues

Sta nval Sta
o 06 97 35

I

Rs 19361

num

nval
05

5

365 16
n Val Sta

035406 27

BankSU Left Right Lengths Left Channel Right
365 16 406 27 461 205 H7 52 747 S9

Ineffective Flow num 2

StaL StaR Elev permanent
0328 327929 9 F

446 611179 37928 44 F

CROSS SE010 OUTPUT Profile it OO year

I ef H dv W
r t m

LG slope ftft

QTotal cfs

us
v

h
o ih m

LengthWtd ft
inchEl h

Alpha
FrctnLOSS eft

C ELoss ft

I

I

n val
05

Coeffcontr E pan
1 3

517 64
n val

05

793126 element
0 02 Wt n va1

793124 Reach Len eft
7928 40 Flow Area sqft

oi g 1 1sr
523 94 Top Width ft
102 Avg Vel ft s

6 95 Hydr Depthft
186813 2 cony cfs

547 95 wetted Per ft
n f ft

130 treamPower l fts
0 09 cum volume acreft
0 00 cum SA acres

L 5gB C
O

l Ri8 5
B

461 26 577 52 747 59
1222 97 277 28 645 33
UU H 277 211 45 33
1138 41 490 61 551 99

276 73 41 11 06 10
0 93 177 0 86
4 42 6 74 3 13

97509 9 42022 7 47280 5
279 64 41 11 207 44

o
0 03 0 10 0 02

53 1 79 09 50 68
25 65 19 91 27 13

ote Muhip1e critical depths were found at this location
surface was used

The critical depth with the lowest valid water

CROSSSECTIONOLJTPLJT ProfilellFloodway

I
e H dv W
r t m

E G slope ftft

QTotal cfs

ti s

loIaxChl0pth ft

Conv Tota 1 cfs

r g id ftrt
Alpha

rlt t mSI

7931 83
0 31

793151
7928 40

0 001101
2181 00

103 00
3 83
7 22

65725 2

576 90
7924 30

137
0 41
0 03

Element
Wt n val
lleachLen ft
FlowArea sqft

1 sr1
Topwidth ft

vg vel ftls
Hydr Depth ft

onv cfs
wetted Per ft
shear lb sqft
Streampower l fts
cum Volume acre ft
cum SA acres

Leftoa
0 050

461 26
37 ll
37 ll
79 14
8 16
2 1
4 57

2384 8
11 85
0 22
0 46

22 92

8 27

CMllw l
O OlS

577 52
288 50
288 50

1489 78
41 11

5 16
7 0

44895 1
41 11
0 48
2 49

85 59
19 91

llit 5
B

747 59
243 68
243 68

612 08

53 13

2 51
4 54

18445 3
59 95
0 28
0 70

17 77
7 00

I
warning The cross section had to be extended vertically during thecriticaldepthcalculations
Note Multiple critical depths were found at this location The critical depth with the lowest valid w tlr

surface was used

CROSSSIOCTIONOUTPUT Profilelll10 year

I
e H

V W
W S lOlev ft

Crit W S ft

E G slope ft ftl

QTotal cfs

Top width ft

Vel Total ft s

lotaxchl0pth ft

conv Total cfs

Length wtd ft

I

I

7929 91
0 03

7929 88

7927 80
0 000236
1657 00

462 86
112

5 59
107799 6

544 75

E lement
Wt n val
Reachlen ft
Flow Area sq ft

1 g1srt
Top Width ft

Avg vel ft s

Hydr oepth ft
cony cfs
wetted Per ft

LeftOB
0 050

461 26
848 89
848 89
819 63
274 41

0 97
3 09

5BB 1
276 97

Channel
l 035

577 52
221 48
222 48

444 16
41 11
1 01

5 39
28895 7

41 11

RitgsgB
747 59
404 19
404 19

393 21

147 32
IL97
2 74

25580 8

148 65

Page 17



I

I MinchEl ft
Alpha
Frccnlo5s ft

C E LOSS ft

7924 30
140
0 13
0 00

m ft 5

cum volume acre ft

cum SA acres

0 05
0 04

40 36

22 59

crystalRiver rep
0 08 0 04
0 16 0 04

67 73 35 21
19 91 22 19

I

Note Multiple critical depths were found at this location The critical depth with the lowest valid water

surface was
use

CROSSSECTlONOUTPUT Profile ISO year

r H lav g 7930 88 ElelMnt leftOB charmel Rig 5
B

0 02 Wt II va 0 00 O H5
w Elev ft 7930 86 Reach Len ft 461 26 577 52 747 59

crltrj S fe 7928 26 Flow Area sq fe 1117 29 261 56 569 34
E G slo e h ft 0 000156 Area s ft 1117 29 261 56 569 34

QTctal cfs 2031 00 Flow cs 1050 15 476 72 504 13
TO Width ft 508 67 Top ldth ft 276 08 41 11 191 47

ve Total ft s 1 04 AVa vel ftfS 0 94 1 82 0 89

Maxchl Opth ft 6 57 Hyr oepth ft 4 05 6 36 2 97
Cony Total tfs 162441 1 Conv Cds 83992 0 3812ILl 40320

length wtd ft 546 97 Wetted Per ft 278 88 41 11 192 82
MinChEl ft 7924 30 shear lb sq ft 0 04 0 06 0 03

Alpha 132 streampower1 fts 0 04 0 11 0 03

Frctn loss ft 0 10 Cum volume acre ft 49 62 75 95 45 98

C 4 E Loss ft 0 00 cum SA acres 24 70 19 91 26 00

I

I
Note Multiple critical depths werlfound at thiiS location The critical depth witll tile lowest valid ter

surface was used

I

CROSS SEeTlON OUTPUT

H
V W

w s Elev ft
critw s ft

E G s1ope ft ft

QTotal cfs

m3s
MaxchlOpth ft

ih
T d W

MinchEl ft
A phll
frctnLoSs ftlC 4 E LOSS ft

Profilell500 year

7932 05 Element
0 02 wt n val

7932 03 Reach Len ft
7928 40 Flow Area sq ft

0 000108 Area sq ft
215 00 Flow ds
548 42 TOp width ft

0 98 Avg vel fth
7 74 Hydr Oepth ft

242379 6 COIW cfs
5S0 05 wetted Per ft

7924 30 shear lblsqft
1 27 Stream power 11ft s

0 08 cum volume acre ft
0 00 Cum SA acres

LeftOB
0 050

461 26
1441 58

144158
1327 05

278 07
0 92
5 18

117892 1
281 19

0 03
0 03

62 85
29 56

ehll nnel

0 035
577 52
309 68
309 68
524 22
41 11
1 69
7 53

50520 9
41 11
0 05
0 09

86 00
19 91

Rig 55 B

747 59
818 15
818 15
663 74
229 24

0 81

57
63966 6

230 60
0 02
0 02

61 14
30 50

I

I Note Multiple critical depths were found at thiiS location

surface was used

he critical depth with the lowest valid water

CROSSSECTtON

I
RIVER crystal
REACH Marble RS 18783

I

INPUT

Description
StationElevationDlIta nurn

Sta Elev Sto Elev
07957 48 5 96795166

31 997941 75 36 47938 85
56 77927 03 58 57926 53

66 73 7924 3 66 857924 27
52 617922 9 85 587922 92
97 297923 39 100 97923 58

116 157924 29116 777924 32
117 411914 37117 917924 37
152 72 7924 5 154 467924 46
170 617922 63200 897922 63

212 147927 44216 867926 64
229 57926 49233 147927 19

243 567927 05254 977927 55
265 837927 12265 937927 11
278 767933 71 292 737933 81
308 597914 630Jl 667H4 56
330 437934 58 333 44 7934 6

340 937933 25348 327932 98

36Q 1179J4 48 363 55 7934 3
395 267933 95402 35 7934
432 37 7934 79 4J2 587934 82
452 34 7936 26 4H 267936 28
mb lJj bL 48T17791T J
497 637939 24 498 557939 33

511 817942 14 535 267942 35

565 267943 21 572 297943 58

592 287945 08595 267945 33

615 267946 7622 277947 21

645 267949 06652 267949 56
675 267950 86682 237951 64
656 717952 74689 59795363
698 297952 86702 287953 09

I
Manning s n lIalues

Sta nval sa
o 06 72 27

Banksta Left Right
170 61200 89

Ineffective Flow nu

Stal StaR Elev
272 708 77 7935 88

sa Elev sta Elell Sta Elev
6 217951 41 12 947944 83 27 947944 72

40757935 78 46 557931 34 49 417930 02
58 637926 47 59 167926 32 65 337924 67

67 267924 15 72 277922 75 74 497922 83
88 67922 96 89 17922 98 91 187923 1

107 13 7923 88 107 677923 91 110 697924 04
118 247924 33 119 187924 33 124 67924 35

H1lI17924 42 139 97924 51 147 777924 56

159 667924 28 163 867923 64 165 747923 37
202 797924 06 207 47927 47 208 27928 06
223 067925 65224 057925 45228 047926 23
233 287927 13 239 57927 08242 527927 03

255 267927 56259 077927 44264 737927 17

266 437927 74 273 447932 91 276 17933 36

294 087934 1295 137934 12297 537934 17

YJ9 2679 4 6 lfi3 57J3o5li 317 93 793062

335 267934 23 339 987933 32 340 417933 26

3527932 92 353 527933 17 356 77933 87
365 267934 17 372 36 79B 9 375 267933 69
405 267934 01415 267934 08431 687934 76

437 47935 54 442 027936 21 445 267936 23

mHi 1 rnH HtR HH
501 937940 07509 147941 67511 667942 12

542 37942 53555 267942 62 562 37943 04
575 267943 76582 297944 22 585 267944 48
602 287945 84605 267946 04612 287946 5

625 267947 42635 267948 15642 277948 84
655 267949 78662 267950 24672 257950 71

683 257951 75683 367951 78683 97 7952
693 317953 44695 267953 35697 357953 01
708 777953 39

170 61
nVal Sta

035200 89
nval Sta

05266 43
nval

06

I

I

num

nval
OS

Len9ths
1 g C l g

Permanent

coeffContr Expan
3

I

CROSS SECnONOUTPUT profilenOO yur

H

V W 793117 Element Left 08 Channel R

g 6s8B0 05 n val O oSt 0 035

r i m 793112 Reachlen ft 216 69 205 74 150 30
Flow Area sq ft 832 54 257 04 290 96

E G slope ftft 0 000198
s

t 832 54 257 04 290 96

QTotal cfs 218100 123191 639 23 309 86

Hns 223 98 TOp Iot1dth ft i23 58 30 28 70 12

158 Avg llel ft s 148 2 49 106

v

h
o ih m 8 49 Hydr Oepth ft 6 74 8 49 4 15

154936 2 Cony cfs 87513 7 45410 6 22011 9

Lengthwtd ft 203 79 wetted per ft 125 16 30 28 73 75
MinchEl ft 7922 63 Shear lb sqft 0 08 0 11 0 05

Alpha 129 Stream Power l Ifts 0 12 0 26 0 05
Frctn LOSS ft 0 11 cum volume acre ft 42 62 75 55 42 65

C ELOiSS ft 0 17 Cum SA acres 23 53 19 43 24 76

I

I warning

warning

Thevelocityheadhll schangedbymorethanO 5ft 0 15m This my indicate the need for

additionll l cross sections
The conveyance ratio upstream conveyance d1vided by downstreamconveyance is less than

7 lTgreater th 14 ThislIyildicate the ne1Id fC f ildditic l al crooouct ons
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I

I crystalRiver rep

CROSS SECTION OUTPUT profile Floodway

e H
V W 793132 Element teftoS Channel Rig 5

1I
0 21 Wt n val 0 050 0 035

w Elev ft 793111 Reach Len ft 216 69 205 74 150 30ern w s ft FloWArn sq ft 382 38 256 91 47 85E G slope ft ft 0 000635 Area S1 ft 382 38 256 91 47 85
QTotal cfs 218101 Flow c s 9 6 99 114168 80 33
TO Width ft 95 00 Top W1 dth ft 5 61 30 8 9 11
ve Total ft s 1 17 AV Vel ft s 2 50 4 45 168

ax ehl Dpth ft 8 48 Hyr DoopthCft 6 88 8 48 5 25
Cony Total CfS 86523 2 cony cfs 37965 1 45371 5 3186 7
Length Wtd ft 206 01 wetted per ft 62 62 30 28 14 27
lIIin en E1 eft 7922 63 Shelr lb sqft 0 24 0 34 0 13
Alplla 131 Stream po r 1 fts 0 61 150 0 22
Fretn Loss ft 0 28 cum volume acre ft 20 70 81 98 15 17

C E loss ft 0 15 Cum SA acres 7 93 19 43 6 46

I

I

I
Warning Th velocityheadhaschangedbymorethanO 5ft CO 15m This may indicate the need for

additional cross sections
Warning The conveyance ratio upstreilll1 conveyance divid d by downstreilll1 conveyar ce is less than

0 7 orgreater than 14 This may indicate the need for additional cross sections

CROS55ECTIONOUTPUT profilellO year

I
r H

v g 7929 7 Element left OR Channel Ri8 5gBO OS Wt n val 0 051 0 035
W 5 Elev

fft 7929 73 Reachlen ft 216 69 205 74 150 30
ritW S ft Flow Area sq ft 662 68 214 90 194 69

E G Slope ft ft 0 000244
r srt 662 68 214 90 194 69

QTotal ds 1657 00 951 43 526 60 178 97

nS 219 00 TOP width ft 120 49 30 28 68 23
155 Vri Pt

f m 144 2 45 0 92
Max Chl Opth ft 7 10 5 50 7 10 2 85
conv Total cfs 106022 2 Conv cfs 60876 7 33694 4 11451 1
Length Wtd ft 205 02 wetted Per ft 121 76 30 28 71 40
MinChEl ft 7922 63 shear lb sqft 0 08 0 11 0 04
Alpha 1 33 StrelllllPower 1 1ft 5 0 12 0 17 0 04
FrctnLon fft O ll cum volume acre ft 32 36 64 83 30 07

C E LOSS ft 0 14 Cwn SA acres 20 50 19 43 20 34I
warning The velocity head has changed by morthan 0 ft 0 15 m This may irdicate the need for

additioralcrosssections
warning The conveyance ratio upstrllm conveyance divided by downstream conveyance is less than

0 7 orgreater than 14 This may indicate the need for additional crosssctions

CROSSSECTIOIIOUTPUT Profile 50 yearI e r H dv W 7930 78 Element uftOR Channel Ri8 55g80 05 n val O oSt 0 035

t m 7930 73 Reachlen ft 216 69 205 74 150 30
Flow Area sq ft 784 49 245 23 263 70

E G Slope ftft 0 000209
j srt 784 49 245 23 263 70

QTotal cfs 2031 00 1152 07 607 40 271 53

m s

222 61 TOp Width fft 122 74 30 28 69 59
157 AV vel ft S 147 2 48 103

v

h
o fh m 8 10 Hyr Depth ft 6 39 8 10 379

140389 5 COny cfs 79634 6 41985 8 18769 2
Length Wtd ft 204 10 wetted per ft 124 22 30 28 73 09
MinchEl ft 7922 63 Shear lb sq ft 0 08 0 11 0 05
Alpha 130 stream power 11ft s 0 12 0 26 0 05

r t ng 0 12 cum volume lI creft 39 55 72 60 38 83
0 16 Cum SA acres 22 59 19 43 23 76

I

I warning

warning

The velocity head has changed by IIKlr than 0 5 ft 0 15 Ill Thismayirdicate the need foradditional cross sections
The conveyance ratio upstreamconvearce divided by downstream conveyance is less than
0 7or greater than 1 4 This may indicate the need for additional cross sections

I
CRDSSSECTlONDUTPUT profi1elSOO year

Ee H dv 7935 6 m

a1

r t m 793192
i d t t

ot
O fgt ft Oi 5 j s

t

I
TO Width ft 226 30 Top width ft

fa p tfH U r
V

ithf m
Conv Jll 1B6ZA2Rcamr Lds
LergthWtd ftJ 203 17 wetted Per

ftlMinChEl ft 7922 63 shea r lb sqft
Alpha 1 27 Stream power ljfts
Frctn LoSS ft 0 10 Cum volume acreft
C ELoss ft 0 18 cum SA acres

LeftOB
0 051

216 69
931 75
931 75

1409 91
124 81
151
7 47

1 4 ga

126 6
0 08
O B

50 29
27 42

Channel
0 035

205 74
281 21
281 21
710 41

30 28
2 B
9 29

o

2
0 11
0 27

82 08
19 4

Ri8 5g8
150 30
347 7
347 7
394 68
7120
1 14
4 88

J
74 98

0 05
0 06

51 14
27 92

I warning

warning

The velocity head has char ged by more than 0 5 ft O lS m This may indicate the need for
additiona1 crossse tior s

The conveyance ratio upstram conveyance divided by downstreaconveyance is less than
0 7 or9reater than 14 ThismaYlndicatetheneedforaddit1onalcrosssectior s

I
CRDSSSECTlON

RIVER Crysta l
REACH Marble RS 18578

I
INPUT

Description
Station ElevationOata num

sta Elev sea Elev
079110 61 6 367972 61

15 S9796198 16 037961 39
2S 757947 87 26 347947 01
42 587938 22 57 977937 87
95 117935 77 100 25 7935 4

121 887934 1 125 57933 83
163 87919 92 175 87922 8

198 777935 71 20ll 387935 92
210 387933 91 2B 27933 81

246 087933 02 249 24 7933 04

277 927932 81 285 677932 94

299 7S7933 34304 967933 46
318 967934 64324 387934 8l
330 14 7933 64 332 987933 37

349 747934 8357 927934 89

377 92793S 21 387 927936 01
417 927938 35 425 677938 61
445 677939 99447 927940 13
475 677942 15477 927942 32

497 927943 62505 677944 2l
525 677945 66 S27 927945 79
555 677948 26557 927948 44

n9

sea Elev
7 677970 89
18 27957 89

27 517945 19
61 697937 81

107 517934 48
130 327933 81

1937932 8
206 687934 75
218 827933 73
256 967932 85
287 927932 97
308 767933 75
324 587934 77
337 927933 33
365 677934 96

395 677936 57
427 927938 68
455 677940 65
485 677942 88
507 927944 41
535 677946 36
565 677949 04

Sea Elev
7 837970 71

20 547954 78
28 17944 77

83 B 7937 4
114 87934 37
132 77932 8

195 677934 27
207 927934 55

226 37933 51
259 017932 84
289 857933 03
309 357933 81

326 77934 12
347 117934 69
367 92 7935
397 927936 75
435 677939 25
457 927940 79
487 927941 05
515 677945 02
537 917946 49
567 927949 22

Sta Elev
14 737963 34
23 657950 58
36 177938 5
89 8 7936 21

121 07 7934
153 77922 8

197 927935 42
208 137934 49
235 657933 18
267 17932 81

297 497933 23
316 727934 53
327 927933 15
347 67934 75

375 677935 17
405 677937 31
437 927939 32
465 677941 5
495 677943 46
S17 927945 2
47 927947 29

575 677949 73

I

I

I
Page 19
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I

I
anlli g value

Sta val Sta
o 06 1B 7

577 927949 91585 677950 47
605 677952 18607 927952 41

nval

035

587 927950 63
610 167952 61

3
Sh nval

175 8 06

erytalRiverrep
595 677951 3597 927951 46
614 167952 88

aanls ta l ft i l ngtns left channl Right Coff Contr Expan
153 7 34 24 35 06 34 99 3 S

I effettivFlow num

Stal StllR Elev I rmanent
0 132 1 7936 2

187 4 614 16795 88

eROSS SECTION oUTPlJT I rofilenoo year

H av tg 7930 89 Eleme t leftOB channel Ri8 6gB170 IoIt n val 0 060 0 035
w Elev ft 7929 19 Reathlen ft 5 25 5 25 5 25
crltW S ft 7927 89 Flow Area q ft 42 89 173 07 35 13
E G Slopeeftft 0 004585 Area 1

ft 42 89 173 07 35 13
Q Total eth 218100 Flow t 145 77 1919 25 115 98

m 46 51 TOp width ft 13 42 22 10 10 99
8 69 AV vel ftl 3 40 11 09 3 30

Max Chl Dpth Cft 9 27 Hyr Depth ft 3 20 7 83 3 20
Conv Total th 32208 2 Conv th 2152 6 28342 8 1712 8
length wtd ft 5 25 wetted Per ft 14 87 22 84 12 72
olin eh El ft 7919 92 shear lbj qft 0 83 2 17 0 79

Alpha 145 StreamPower ljfts 2 81 24 05 2 61
Frttn lOS ft 0 03 cum volume atre ft 40 45 74 53 42 09
C E lO S ft 0 28 Cum SA atre 23 19 19 31 24 62

I

I

I

I Warn q The velocity head has changed by more than 0 5 ft 0 15 m Thh may indicate the eed for
additional tross settio

CROSS SECTION OUTPuT Profile Floodway

r H av W 7930 89 Element Left 08 Channel Rig 6gl1170 WL n val 0 060 0 035
w Elev ft 7929 19 ReathLen ft 5 25 5 25 5 25
Cnt W S ft 7927 89 Flow Area qft 42 89 173 07 35 13
E G Slope ftjft 0 004585 1srt 42 89 113 07 35 13
QTotal th 218100 145 77 1919 25 115 98

f U 46 51 TOp width fft 13 42 22 10 10 99
8 69 AV9 vel ft s 3 40 11 09 330

Max chl Opth ft 9 27 Hyr Oepth ft 3 20 7 83 320
COIW 10tal tfs 122011 2 coov tfs 2151 6 211342 8 1712 8
Lengthloltd ft 5 25 wetted Per

ftl
14 87 22 114 12 72

MinChEl ft 7919 92 Shear lbj qft 0 83 2 17 0 79
Alpha 145 stream Power 1 jft 2 81 24 05 2 61
FrttnLoss m 0 03 Cum volume atre ft 19 64 110 96 15 1

C E Loss 0 28 Cum SA atrn 7 76 19 31 6 42

I

I

I
Warning The velotity head has tha ged by more than 0 5 ft 0 15 m This may inditte the eed for

additioal cross settions

CROSS SECTIO OUTPUT Profile lO year

I
H dv g

t f n
E G Slope ftjft
QTotal th

H s

v

h
o fh

Lengthwtd ft
lolinehEl ft

Alpha
FrctnLO ft

C E Loss ftI

7929 50
147

7928 03
7926 87

0 004774
1657 00

42 09
8 Z9
8 11

23981 1
5 25

7919 92
137

0 03
0 25

Eleme t
wt val
Reach Le ft
Flow Area sq ft

1srt
1opwidth ft

Avg ve ft s

Hydr DepthCft
Conv th

d j sq m
Stream power lbjft
Cum volume acre ft

cum SA atres

left 08
0 060
5 25

28 76
28 76
87 31
10 99
3 04
2 62

1263 6
12 17
0 70
2 14

30 64
20 17

Channel
0 035
5 25

147 49
147 49

1500 21
22 10
10 17
6 67

21712 0
22 84
1 92

19 57
63 911
19 31

Rig 56gB
5 25

23 56
23 56
69 47
9 00
295
2 62

1005 5
10 41
0 67
199

29 69
20 21

war i g The velocity head ha tha ged by more tha 0 5 ft 0 15 m This may i ditate the eed for
additio al tross ect o s

warni g The co veynce ratio upstream to veyace divided by dow tream tonveyante is less than
0 7 orgreater than 1 4 This may indlcate the need for additio al cross settions

CROSSSECTlONOUTPUT profilelf50 year

I

h d
i m

E G slope ftjft
QTotal cfs

f m S

Maxchlopth ft
Conv Total th
LengthWtd ft
MinchEl ft

Alpha

r2 t m
I

7910soUemer
165 Wt val

7928 85 ReathLen ft
7927 61 Flow Area 1 ft

oig 1 gJ 1srt
45 21 Top width ft
8 63 Avg vel ftjs
8 93 Hydr Depthft

29646 0 Conv Ctfs
5 25 Wetted Per

ftl7919 92 shear lbjsq ft
143 StreamPower ljfts
0 03 cum volume acre ft
0 26 Cum SA atres

f
0 060

5 25
311 42
38 42

127 34
U 70
3 31
3 02

1858 7
14 07
0 80
2 6S

37 51
22 25

CIa 1
0 035
5 25

165 50
165 50

11102 4
22 10
10 89
7 49

26308 3
22 84
2 12

23 12
71 63
19 31

gB
5 25

31 47
31 47

101 32
10 40
322
302

1479 0
12 03
0 77
2 47

38 32
23 62

warning The velocity head has thanged by more tha Q 5 ft 0 15 m This may indicatthe eed for
additional cross sections

CROSS SECTION OUTPUT Profilelf500 year

H dv F 793169 Eleme t LeftOB Channel Jl i8 6gB1B2 Wt n val 0 060 0 035
101 s Elev ft 7929 87 ReathLen eft 5 25 5 25 5 25
CritW S ft 7928 49 Flow Area sqft 52 53 188 13 42 93
E G slope ftjftJ 0 004450 1srt 52 B 1811 13 43 02

QTotal ch 2515 00 188 15 2172 87 1B 98

f m s

49 12 Top width ft 14 85 22 10 12 17
11 87 AV vel ft s 358 11 55 3 59

Max elll Dpth ft 9 95 Hyr Depth ft 354 8 51 3 70

tonv Tota 1 tfs 37701 5 Co v th 2820 5 32572 7 2308 3

LengthWtd ft 5 25 Wetted Per

ftl
16 45 22 84 13 42

lolinchEl ft 7919 92 shear lbq ft 0 89 2 29 0 89

Alpha 149 Stream power 11ft s 318 26 43 319
FrttnLOSS m 0 03 Cum volume atre ft 47 84 80 97 50 47
C E LOSS 0 30 Cum SA Iltres 27 011 19 31 27 77

I

I

I BRIDGE

Warning The velocity head has thanged by more thnO 5 ft 0 15m This may indicate the need for
additionalcros sett ons

I

I
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I

I RIVER Crystal
REACH Marb1e RS 18573

INPUT
o scr ption BRIDGE NO 3 TOWN OF NARBLE
01 stance from Upstrellllxs 5 25
Deck RoadwayWidtl 25
weir Coefficient 2 6

upstream Deck Roadway coordinates
nurn 20
StilHicordLoCord StaHicordlocord

36 27938 2 1097916 2
132 17939 147933 14 187 4 7938 7 7932 7

H17936 52 2417936 26
3047935 88 3267936 24
3877938 29 413 79H 82

H47l l4 1l S05794t 51
5597951 02 6007951 02

I

I upstream BridgeCros5 Section Data
SIationElevationoata nurn

Sta Elev Sta Elev

07980 61 6 367972 61
15 597961 98 16 037961 39
25 757947 87 26 34794701
42 587938 22 57 977937 87
95 117935 77 100 25 7935 4

121 88 7934 1 125 57933 83
163 87919 92 175 87922 8

198 777915 71200 387935 92
210 387933 91 213 2793181
246 087933 02249 247933 04
277 927932 81285 677932 94
299 757933 34 304 967933 46
318 967934 64324 387934 83
330 147933 64 132987933 37
349 747934 8357 927934 89
377 927935 21387 927936 01
417 927938 35425 677938 61
445 677939 99447 927940 13
475 677942 15477 927942 32
497 927943 62505 677944 23
525 677945 66527 927945 79
555 677948 26557 927948 44
571 927949 91 585 677950 47
605 677952 18 607 927952 41

I
119

Sta el v

7 677970 89
18 27957 89

27 577945 19
61697937 81

107 51793448
130 327933 81

1937932 8
206 687934 75

218 827933 73
256 967932 85
287 927932 97
308 76793375
324 587934 77
337 927933 33
365 677934 96
395 677936 57

427 927938 68
455 677940 65
485 677942 88
507 927944 41
535 677946 36

565 677949 04
587 927950 63
610 167952 61

I

I

I
lolanning s n values

Sta nval Sta
o 06 153 7

nUm

n val
035

l
m

175 8

Bank Sta j
Coeff con 3 exp

Ineffectiv Flow num 2
StaL StaR elev Permanent

o 132 17936 2
187 4614 167935 88

I Downstream Deck RoadwayCoordinates
nu 19

StaHicordloCord
357936 8

113 3 7938 7 79327
1687936 26
2667936 24
3557939 82
4417946 57
510795102

StaHiCordLocord
587937 14

113 37936 7
1937935 9
2997937 03
381794163
4687948 72I

StaHicordLocord
12 17937 14
187 47936 7

2707935 9
3587937 03
438794163

532n4S 71

Sta Elev
7 837970 71

20 547954 78
28 17944 77

83 B 7937 4
114 87934 37
132 7 7932 8

195 677934 27
207 927934 5

226 37933 51
259 017932 84
289 857933 03
309 357931 81

326 77934 12
347 117934 69
367 92 7935
397 927936 75
435 677939 25
457 927940 79
481 927943 05
515 677945 02
537 927946 49
567 927949 22
i95 677951 3
614 1679SZ 88

rlval
06

StaHiCordLocord
587939 147933 14

137 87936 52
2367935 88
3267938 29
4137944 11
497795102

crystalRiver rep

Sta Elev
14 737963 34
23 657950 58
36 177938 35
89 837936 21

121 07 7934
153 77922 8

197 927935 42

208 137934 49

235 657933 18

267 17932 81

297 497933 23

316 727934 53
327 927933 75

347 67934 75
375 677935 17

405 671937 31

47 927939 32
465 677941 35

495 677943 46

517 92 7945 2

547 927947 29

515 677949 73
597 927951 46

Downstream Bridge cross section Data
station Elevation Data num 70

Sta El v sta Elev Stll Elev Sta Elev Stll Elev
07958 47 2977956 9 3 117956 83 4 287955 96 8 197953 11

14 867948 23 15 377947 87 16 147947 35 23 437942 93 25 527941 54

27 517940 31 31 837937 87 35 087936 75 38 87935 46 39 227935 29

45 52 7935 38 47 83 7935 38 53 32 7934 88 55 7934 8 78 2 7920 8

89 47919 92 101 27920 8 113 37928 8123 737932 69125 347932 29

128 347932 37133 717933 01135 051933 18 136 577933 43 147 687934 46

151 957934 76 153 68 7935 170 637934 92 204 23 7934 22 210 387934 38
215 797934 19219 047934 22225 627934 24 233 06 7934 4 236 947934 42

240 387934 48 257 647934 99 261 677935 03 289 72 7935 72 300 7 7936 13

310 95 7936 58 314 19 7936 7 32Cl 1 85 327 6S 7937 21 33f 79375

344 587937 89392 147941 29 394 87941 47 398 979418406 457942 38

418 867943 38 425 87943 92440 257945 011 445 347945 48 448 217945 69

1 r H t1m 1it M Mti r illtHf

I

I
Manning snvalues

Stll nval
o 06

Sta nval
78 2 015

l
S

1Ot2

Bank Sta i n i
coeff con 3

Ineffective Flow nUm 2

StaL StaR Elev permanent
o 587936 8 T

113 3510 047935 88 T

I a

m

g n

i

d

1

pe

o

l w

h
s r e

b n

ei r

Enervyheadu5edin5pillwal de5ign

t is
e U5ed in de51gn

NumberofBridgeCoefficientSets 1

LOW Flow ethods and Data

Energy
selected LOW Flol ethods Highest Energy Answer

Mval
06

Expan
s

Ohoriz

Ohoriz
flow 95

7935 88

I
roarlCreste 1l

to 10 vertical

to 10 vertical

I
High Flow Method

Energy only

Additional Bridge parameters
Add Frictlon component to MOmentum

DO not add weight component to omentum
class II flOW critical delth clI l utati u e critical depth

inside the bridge at the upstrearnend
Criteria tocheck for pressure flowulstream ene rgy grade 1ine

BRIDGE OUTPUT profile lOO year

I m
QToul cfs

g g
C

s

7930 89
7929 19
218100
2181 00

I
I

Element
E G El v

lW S Elev ft

crit W S ft
Muchl Opth ft

Inside BR us
7930 57
7927 93
7927 93

8 01

Inside8RDS
7929 52
7927 80
7926 58

7 88

Page 21



I

I wejrstaLft ft
we1rStaRgt ft
We1rsubmerg
Welr Mall Depth ft

Mjll E1 Weir Flow ft
MlnEl Prs ft
Delta EG ft
Oe1taWS ft

g e a srt
coefofQ
BrselMethod

I
7935 89

7933 14
168
2 62

441 29
11 17

Energy only

T l
Froude ehl

specifForce cuft
Hydroepth ft
fl p Total eft
conv Total cfs
Tcpwidth ft
FrctnLOSS fC

C ELoss ft
Sh arTotal l sQft
power Total lb fcs

CrystalRiver rep
11 17 8 79

195 29 248 19
0 94 72

1433 7 1508 87
4 69 5 52

44 96 49 15
23276 6 31573 7

41 68 45 00
0 16 0 03
0 41 0 28
238 150

26 59 IJ21

warning The energy equation could not be balanced within the specified number of iterations The
prograllused critica1 depth for the water surface and continued on with the calculations

warning The velocity head has changed by more than 0 5 ft 0 15 rn This may indicate the need for

additional cross sections
warn ng

s

e

grn i t
a

h
r r

f
a

d i a

O
c o s

the current and previous cross sectiorl

warning During the standard step iterations when the assurned water surface was set equal to tritical
depth the calculated water surface came back below critical depth This indlcates that there is
not aval1d subcrithal answer he program defaulted to critical depth

warning The velocity head has changed by more than 0 5 ft 0 15 Ill Th15 may indicate the need for
additional cross sections

I

I BRIDGE OUTPUT profilellFloodway

I
E G US ft

W S US ft

QTotal cfs

g 1 g Jgs
we r sea Lft ft
we rStaRgt ft

Weirsubmerg
weirMaxDepthCft
Jolin El Weir Flow ft
MinE1Prs ft
Delta EG ftlDeluWS ft

g a srt
CoefofQ
BrselMethod

I

I
warning

warning

warnifl9

warning

The energy equation could not be ba1arcedwithin the specified numberof iterations The

r9r used cridcdellth for tM ter surfac
and coltinu d Inwith dw ca cu lotions

The velocity head has changed by more than 0 5 ft 0 15 aI This may indicate the need for

additional cross sections
The en rgr loss was greater than 10 ft 0 3 m between the current and previous cross section
This may lndicacethe need for additional cross sections
During the standard step herations when the assumed water surface was set equal to critical

depth the calculated water surface carne back below critical depth This indlcates that there is

notavalidsubcriticalanswer The program defaulted to critical depth
The velocity head has changed by more than O S f1 0 15 Ill This may indicate the need for
additional cross sectionsI

warning

BRIDGE OUTPUT profile 10 year

I
f G US

ftlw s us ft
QTotal cfs

g 1 g
c js

weir sea Lft ft
weir Sea Rgt ft
weir submHIl
weir Max Depth ft

MinE1WeirFlow Ft
MinEl prsft

DeltaEGft
Oelt VIS ft

e i gjs t
coefofQ
BrSelMethod

I

7930 89
7929 19
218100
218100

7935 89
7933 14

168
262

441 29
11 17

Energy only

7929 50
7928 03

1657 00
16S7 00

793S 89
7933 14

163
2 46

441 29
10 73

Energy only

Element
E G

Elevf lw s Elev Ft
cdt w s ft

a

Pt t5 P
Flow Area Sq ft
Froude Chl

specifForCe cuft

6 gg
Canv Total cfi

TOp width ft

FrctnLossftl
C E Loss ft
Shear Toeal 1 sqft
power Toeal lb fts

Element
E G

Elev1W S Elev ft
critVI S Ft

MaxchlOpthCft

i w g Jfh
Froude chl

specifForce cuft

6 m
conv Total cfs

TopWldth ft

rit t gg
i 1 m f j

Inside8RUS
7930 S7

7921 93

7927 93

8 01
11 17

Ig5 29
0 94

1433 75
4 69

44 96
2H76 6

41 68
0 16
0 47
2 38

26 S9

Inside BR OS
7929 52
7927 80
7926 58

7 88
8 79

248 19
0 72

1508 87
5 S2

49 1S
315737

4 00
0 03
0 28
LSD

13 22

InsideBRUS
7929 21
7926 90
7926 90

6 98
10 n

154 36
0 94

1006 70
4 09

40 52
17075 7

37 74

0 17
0 42
2 24

24 04

InsideBRDS
7928 14
7926 68
7925 61

6 75
B l

199 4S
0 72

1053 34
4 81

44 95
23484 3

41 45

0 03
o n
138

11 46

warning The energy equation could not be balanced within the specified number of iterations The

I
programusedcriticaldepthforthew tersurfaceandcontinuedonwith the calcu1ations

warnin9 ThevelocityheadhaschangedbymorethanO Sft O lSm This may indicate the need for

additional cross sections

warnin t nrn tr ic o l s

rrlnr and jHeYiotM rim

warning During the standard step iterations when the assul1led ater surface was set e ual to critical

depth thecalcu1atedwatersurfacecamebackbelollcrlticaldellth This indlcates that there is

not ava1id subcritical answer The program defaulted to critical depth

I
Warning ThevelocityheadhaschangedbymorethanO Sft O Hm This may indicate the need for

additional cross sections

Warning The conveyance ratio upstre conveyance divided by downstream conveyance is less than
0 7 orgreater than 1 4 ThlS may indicate the need for additional cross sections

BRIDGE OUTPUT profile SO year

Eo G US ft 7930 50 Element InsidellRuS InsideBROS

I
101 5 us ft 7928 85 E G Elev ft 7930 20 7929 15

QTotal ds 203100 11 5 Elev ft 7927 67 7921 S2

g g A fS 2031 00 crit w s ft 7927 67 7926 33

SP t F 77S 7 60

w i StB Lft ft 1100 1 62
weir Sta Rgt Ft FlowArea sqft 184 6S 23S S0

weir Submerg FroudIIChl 0 93 0 72

WeirMaxOepth ft Specif Force cuft 1308 83 1377 77

Min El wirFlow ft 793S 89
6 m 4 54 5 34

MinEl prsft 793314 43 8S 48 09

OeltaEG ft1 166 Conv Total cfs 21632 9 2g422 S

D 1ta WS ft 2 S4 TOP Width ft 40 69 44 l0

g a

s

t 441 29

rit t Hg 0 16 0 03
H OO 0 4 0 27

coefofQ shear Total b sq ft 2 32 146

BrselMthod Enrgyonly powerToullb fts 25 49 12 S6

Warning

warning

Warning

warning

The enHgy equation could not be ba1ancedwithin the specified number of iterations The

program used critical depth for the water surface and continued on with the caloulations
The velocity head has changed by more than 0 5 ft O 1Sm This may indicatethe need for
additio alcrosssections

s

e

r n t
a

h
r r

f
a

d i a tOc o s

the current and previous cross secti on

During the standard step iterations when the assumed water surface was set e u l to critical

depth the calculated water surface came back below critical depth This indlcates that there is

not avalidsubcritical answer The prollram defaulted tocriticol depth
The velocity head has changed by more than 0 5 ft O 1Sm This may indicate the need for

additional crosssectiQM
warning

Ii UDGE OUTPUT profi1e 500 ye a r
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I
I E G US eft

115 us eft
QTatal ds

g gjrS
weir Sta Lft eft
weir Sta Rgt ft
Yle r submerl
we ax Depth ft

Ii El Weir Flow eftMlnEl prs ft
DeluEG ft
DeltawS ft

g g C
a

sjt
coef of Q
BrSelMethod

I

I warning

Warning

warning

warning

The energy equation could not be bahncedwithin the specified number of iterations The
program used critical depth for the water surface and continued On with the calculations
The velocity head has chanled by more thanO S ft O lSm This may indicate the need for
additional cross sections

TheenerolosswaSlIreaterthanl OftCO 3m betweenthecurrencandpreviouscrossseccion
Thismay ndicatetheneedforaddaionalcrosssections

g i f e

t
t

e

c

n

b j
e

r f 1 sd w

i efn 1 e

o

t
t

e i 5

not a valid subcriticll answer The progranl defaulted to critical depth
Tnevelocityhead has changed by more than 0 5 ft 0 15m This may indicate tneneed for

additiGnl cn ss sections

I
warning

I
CROSS SECTIO

RIvER crystal
REACH Marble

793169
7929 87

2515 00
2515 00

Element

EG

Elev1w S Elev ft

ctit w s ft

Max chl Opth ft
vel Total ft s
Flow Area sq ft
Frovde chl

specifForce cuft

m
COny Total cfs

Topidth ft
Frctn lOSS ft
C l lOSS ft
Shear Total l sqft
power Total lb fts

793S 89
7933 14

169
2 75

441 29
11 35

Energy only

RS 18542

INPUT

Oescription
stationElevationOata nurn

Sta l lev Sta lev
07958 47 2 9779 6 9

14 867948 23 15 377947 87
27 517940 31 31 837937 87
45 527935 38 47 837935 38

89 47919 92 101 27920 8
128 347932 37133 717933 01
151 957934 76153 68 7935
215 797934 19 219 047934 22
240 387934 48 257 647934 99
310 957936 5 114 19 7936 7
344 587937 89392 147941 29
41 67943 3 425 794392
448 857945 74454 217946 13
472 327947 55 476 77947 93

I

I

I

Sta Elev
3 117956 83

16 147947 35
35 087936 75
53 327934 8
113 37928

135 0579B 18
170 637934 92

22627934 24
261 677935 03
lZO 037J16 85

394 87941 47
440 257945 08
458 147946 47
482 727948 7

Sta Eley
4 2 795596

23 437942 93
38 7935 46
55 47934 8

123 737932 69
136 577933 43
204 237934 22

233 067934 4
289 72795 72
127 657937 21

398 97941 8
44 347945 48

463 47946 85
505 747950 36

Manning snvalues num 3
sta n val sta n val Sta n val

o 06 78 2 035 101 2 06

Bank 5ta Lengthsi6 en ch
n l 4 1

IneffectiveFlow um 2

Sta l Sta II Elev f ermanent

o 587936 8 T
113 3510 047935 88 T

CllosssEcnONOUTPUT profile 100 yearI
eY H dv g
i t g

E G s1opeft ft
QTotal cfs

emS
MaxChlDpth ft
eonv Total cfs

length wtd ft
MinchEl ft

Alpha
FrctnLoss ft

e ELOSs ft

I
7929 21

2 64
7926 57
7926 57

0 009161
218100

41 12
11 1
6 6S

22786 3
476 16

7919 92
136
4 53
0 43

Element

wt n Val
Reach Len ft
Flow Area sq ft

1 1srt
Top Width eft

a
V

Pth
f m

eorw cfs
Wetted per ft
shear 1b sq ft
Streamfower l fts
cum volume acreft
Cum SA acres

crystalRiver rep
InsideBRUS InsideBRDS

793136 7930 33
7928 54 7928 50
7928 54 7927 18

8 62 8 58
11 35 8 97

221 62 280 25
0 93 0 72

1722 48 1 B S9
5 03 5 94

47 62 51 74
27429 1 37143 0

44 03 47 18
0 15 0 03
0 49 o n
2 44 155

27 72 13 91

sta Elev
8 197953 11
2527941 54
39 227935 29

78 27920 8
125 347932 29
147 687934 46
210 387934 3
236 947934 42
300 377936 13
31 537917 4
406 457942 38
448 217945 69
466 917947 16
510 047950 79

coeffcontr hpan
3 5

leftaR
0 060

466 19
27 11
27 11

117 03
9 40
4 32

2 88
12227
11 03
141
6 07

40 42
21 18

Channel
0 035

47S 10
142 82
142 82

1956 1
23 00
13 70
6 21

20444 1
23 07
3 54

48 52
74 40
19 29

Ri8 6
B

491 64
25 17
25 17

107 16
8 73
4 26
2 88

1119 5
10 46

1 38
5 116

42 06
24 61

I
warning

warning

warninq

warning

The energy equation could not be balanced within the specified nUmberofiteratio s The

program used critical depth for the water surface and continued on with the calculations
The velocity head has changed by mOre than 0 5 ft 0 15m This may indicate the need for
additional cross sections
The energr loss was greater than 1 0 ft 0 3 m between the current and previous cross section
This may lndicate the need for additional cross sections

During the standard step iterations when the assumed water surface was set equal to critical
depth the calculated water surface Came back below critical depth This ind1Cates that there is
not a valid subcritical answer The programdefau1tedto critical depth

CROSS SECTION OUTPUT profile Floodway

eY H

V g 7929 21 Element leftOB Channel Ri8 6
a

2 64 n val 0 060 0 035
W S EleYft5 7926 57 Reachlen ft 466 19 475 10 491 64
cdt W S Ft 7926 57 FlowArea sqft 27 11 142 82 25 17
E G slope ftft 0 009161

1 1srt 27 11 142 82 25 17
QTotal cfs 218100 117 03 1956 81 107 16

ft 41 12 Top Width ft 9 40 23 00 8 73
ft s 11 18 Avg vel ft s 4 32 13 70 4 26

loIaxchlopth ft 6 65 Hydr oelnh ft 2 88 6 21 288

th
T W 22786 3 Conv cfs 1222 7 20444 1 1119 5

476 16 wetted f er ft 11 03 2307 10 46
MinchEl ft 7919 92 shear lb sqft 141 354 1 38
Alpha 136 Stream power l ft s 6 07 4 52 5 86
Frctnloss f 4 53 Cum volume acreft 19 61 80 84 15 10
e ELoss f 0 43 cum SA acres 7 75 19 29 6 41

The energy eqllation could not be balanced within the specifiednum ber of iterations The
program used critical depth for the water surface and continued on with the calculations
The velocity head has changed by more thanO S ft 0 15 m This may indicate the need for

additional crOSS sections

i i s

e

r n t
a

h
r

dr f
a

d i i a fO c o s
the current and previous cr05S secti on

f f e

t
t

e

c

n

b g j
e

rV l l
s w

i efnd1 e

0

t

t
e is

not a valid subcritical answer The program defaulted to critical depth
CROSS SECTION OUTf UT f rofile lO year

I

I

I warning

warning

warning

I
Warning

eY H dv g

I

I

7927 87
2 29

Element
wt n val

leftOB
0 060

Channel
0 035 lIi8 6g8

pagel



I

I W Elev ft
CrltO s ft

E G slope ft ft
QTotal cfs
TopwidthCft
vel Total fts
Maxchl0pth ft
Cony Total cfs

Length wtd ft
MinchEl ft
Alpha
FrctnLoss ft
C E Loss ft

I

I

7925 58
7925 58

0 009842
1657 00

38 00
10 64
5 66

16702 8
476 07

7919 92
130
4 98
0 34

Reach Len ft
Flow Arell sq fe

AreaJ lFlow I 5

Top dth ft

Avg vel ftfs
Hydr oepth ft
conv cfs
Wetted Per Crt
shear lbjsq ft

stramPower l fts
cum volume acre ft
cum SA acres

466 19
18 57
18 57
73 28
7 78
3 95

2 39

738 6
9 13
125
4 93

30 62
20 17

crystalRiver rep
475 10 491 64
119 96 17 25
119 96 17 25

1516 63 67 09
23 00 7 22
11 64 3 89

5 22 2 39
15287 9 676 3

23 07 8 66
320 121

40 40 4 76
63 87 29 68
19 29 20 20

warning The energy equation could not be balanced within the specified nUlllber of iterations The
progr1ll used criticlI l depth for the water surface II nd continued on with the calculations

warning The velocity head has changed by lIlore than 0 5 ft 0 15 m This may indicate the need for
II dditional cross sections

warning The energloss was greater than 1 0 ft 0 3 m between the current and previous cross section
This mllY lndicate the need for additional cross sections

warning During the standard step iterations when the assumed water surface was set equal to critical
depth the calcu1ated water surface came back below critical depth This ind1cates that thee is
not a valid subcritical answer The program defaulted to critical depth

I CROSS SECTION OUTPUT

er H
v p

W Elev ft
CrltwS ft
LG slope ftft
QTotlll cfs

V m S

Maxchl opth ft
nv

Totallcfslengthwtd ft
MlnchElft

Alpha
FrctnLoss ft

C E loss tt

I

I

I
Warning

Warning

warning

warning

The energy equlltion could not be balanced within the specifiednU1l1berof iterations The
program used critical depth for the water surface and continued on with the calculations
The velocity head has changed by more than 0 5 ft G 15m This may indicate the need for
additional cross sections
The energ loss WaS greater than 10 ft 0 3 m between thcurrent and previous cross section
This II Ylndicate the need for additlonal cross sections
During the standard step iterations when the assumed water sur face WaS set equal to critical

depth the calculated watersurface came back below critical depth This lndlcates that there is
not a valid subcritical answer The program defaulted to critical depth

Profile 50 year

7928 85 Element
2 54 Wt n val

7926 30 Reach Len ft
7926 30 Flow Area sqft

02g s

t

4G 29 TOPW1dthfft1 v Pthf m
21073 0 Conv cfs

476 14 wetted per

ftl7919 92 Shear lb sq ft
1 35 stream power 1 Ifts
4 71 Cum volume acre ft
0 38 Cum SA acres

LettoB
0 060

466 19
24 67
24 67

103 93
8 96

4 21
275

1078 3
10 52
136

5 73
37 48
n25

chanrlel
0 035

475 10
136 71
136 71

1831 92
23 00
13 40

5 94
190G7 4

21 07
3 44

46 05
71 50
19 29

Ri8 6gB
491 64

22 91
22 91
95 15
8 32
4 15
2 75

987 3
9 98
133
5 53

38 30
23 62

CROSS SECTION OUTPUT profi1el500year

I
V em 7930 00 Element LeftOB Channel Rlg 66g8187 wt n al O Of l 0 035

r t m 7927 13 Reach Len ft 466 19 475 10 491 64
7927 13 Flow Area sq ft 32 59 155 62 30 27

LG slope ftft 0 008951 t 32 59 155 62 30 27
QTotal ch 2515 00 147 89 223171 135 40

HUs 42 87 r W f m s

10 30 2LOO 9 57
11 51 4 54 14 34 4 47

v hio fh 2m 7 ll ydr Depth ft 316 6 77 316
26583 3 Conv cfs 15631 23588 9 14312

L gthwtd ft 476 17 wetted Per ft 12 09 23 07 11 47
MinchEl ft 7919 92 Shear lb sq ft 151 377 147

Alpha 139 Stream power 11ft s 6 84 54 06 6 60
FrctnLOSS ftl 4 36 Cum Volume acreft 47 81 80 83 50 44
C E LOSS ft 0 50 UmSA acres 27 07 19 29 27 77

I

I

I warning

warning

warning

warrling

Theenergyequationcouldnotbebalancedwithinthespecifiednumberoflterat ions The
program used critical depth for the water surface and continued On with the calculations
The velocity head has changed by more tharlO 5 ft O 1Sm This may indicate the need for
additionalcrosssect10ns
The energ loss was greater than 1 G ftCO 3 m between the current and previous cross section
ThismaYlndicate the rleed for additional cross sections
ourirl9 the searldard step iterations when the assumed water surface was set equal to critical
depth the calculated water surface came back below critical depth This indlcates that there is
not a valid subcritical answer The program defaulted to critical depth

CROSS SECTIO

RIVER crystal
REACH arble

I
RS 18067

INPUT

i t ation Data numm

sea Elev sea Elev
07950 32 8 877946 63

24 57939 41 29 89793664
71 027931 59 79 717930 41

106 517927 39107 297927 31
117 567924 18119 957923 85
149 1S7920 92 168 887919 57
191 027918 79192 477918 73
205 717n4 25 236 37914 25
249 437916 62252 847n8 16
278 987932 52282 927934 83
298 767915 27303 447935 09
338 027934 16 339 75 7934 11
369 297936 38370 587936 59
385 657941 42387 687941 43
428 547941 22 438 S47941 1S

499 757941 09508 547941 07
527 797945 25530 687945 94
540 167946 59546 317947 74

I

I
I

Manning s n values

Sta nval Sta
o 06192 47

Bank sea Left
205 71

numm

n val
05

89

Sta Elev
9 857946 25

44 987935 37
95 487928 81

108 41792696
131 79792311
174 52791931
194 53 7918 01
239 25791474
254 517919 25

284 57935 76
305 417935 01
351 747934 23
378 717938 87

389 757941 4
448 547941 03

521 397940 88

531 437946 34

549 897948 09

5

m
205 71 236 3

Sta Elev
10 267946 05
46 557935 17
96 227928 72

112 457925 66
133 117922 94
181 117918 99
201 247915 65
242 287915 26
266 747925 8
287 027935 68
315 687934 SS
359 127934 19
379 577939 08
398 547941 B
479 757941 03
521 477940 94

534 17946 47
561 52 7948 78

n val
035

a j Lengths Left channel Right
658 53 592 77 538 05

I
CROSS SECTIO OUTPUT profile nOO year

r H
v W

t m
E G slope ft ft

QToul ds

nS

79lG 70 Element LeftOB Channel R18 65gB179 Wt n val 0 050 O OlS
7918 91 Reach Len ft 658 S3 592 77 538 05
7918 91 Flow Area sq ft B 52 142 54 51 59

0 009905
s

t 33 52 142 54 51 59
218100 172 22 1680 21 328 57

69 96 TOp width ft 21 80 30 5 17 57
9 58 Avg Vel ft s 5 14 11 79 6 37

page 24

I

I

n val Sta
05249 43

coeHContr
1

Sta Elev
22 087940 71
50 287934 64
97 077928 63

115 877924 58
144 417921 31
183 887918 91
204 447914 6
246 557915 97
270 68727 97
291 217935 54
322 777934 33
360 557934 49
382 917940 29
408 547941 22
488 547941 09
524 197944 24
537 767946 56

nval
06

Expan
3



I

I Ma ehl Opeh ft
conv Total cfs
length Wed ft
MinchEl eft
Alpha
Frctnloss ft

C E Loss ft

4 66

21914 1

590 11

7914 25
126
5 76
0 05

Hydt Depth ft
conv cfs
Wetted per

eftlShear 1b sqft
StreamPower ljfts
cum volume acre ft
Cum SA acres

154
1730 4

22 54
0 92
4 72

40 09
23 02

CrystalR ver rep
4 66 2 94

168HZ 3301 4
30 59 18 34
2 88 174

33 97 1108
72 8 4163
H OD 24 46

I warning The energy equation could not be balanced within the specified numberofiterations The

program selected the water surface that had the leaH uIOuntoferror between computed and
assumed values

s

e

r n t
i1

h

r

r f
a

d i afOc o s

the cumnt and previous cross section

During the standard step iterations when the asstd water surface was set e ual to critical
depth the calculated water surface came back below critiul depth This ind1cates that there is

not a valid subcritical answer The program defauHed to critical depthI
warning

warning

I

CROSS SECTION OUTPUT Profile Floodway

r H
v W 7920 70 Element left 08 Channel Ri8 sgs1 79 wt n val 0 050 0 035

w Elev ft 7918 91 Reachlen ft 658 53 592 77 538 05
crltW S ft 7918 91 Flow Area sqft 33 52 142 54 51 59
E G Slope ft ft 0 00990 1 srt 33 52 142 54 51 59
Q Total cfs 21100 172 22 161011 128 57

Us 69 96 Top W1dth ft 21 80 30 59 17 S7
9 58 AV vel ft s 5 14 11 79 6 37

axchlopth fts 4 66 Hyr oepth ft 154 4 66 2 94
conv Total CfS 21914 1 Cony efs 1730 4 16882 3 3301 4

lengthwtd ft 590 11 wetted Per ft 22 54 30 59 18 34
in ch El ft 7914 25 Shear lb sqft 0 92 2 8 174

Alpha 126 streamPower l fts 4 72 33 97 11 08

rit mS 5 76 cum volume acre ft 19 29 79 28 14 67
0 05 cum SA acres 7 59 19 00 6 27I

warning The energy equation could not be balanced within the specified numberofiterations The
program selected the water surface that had the least amount of error between computed and
assumed values

Theenergt loss was greater than 1 0 ft 0 3m between the current and previous cross section
This may lndicate the need for addltional cross sections
During the standard step iterations when the assumed water surface was set equal to critical
depth the calculated water surface came back below critical depth This ind1cates that there is
not a valid subcritical answer The program defaulted to critical depth

I Warning

Warning

I

CROSS SECTION OUTPUT ProfilellO year

r H
v

e W 7919 75 Element left OS Channel Rig 5gs161 n val 0 050 o on
w s Elev ft 791 14 Reachlen ft 658 53 592 77 538 05
critw s ft 7918 14 FlowArea sqft 23 19 119 01 38 64
E G Slope ftft 0 011127 j srt 23 19 119 01 38 64

QTotal ds 1657 00 111 57 1318 42 227 00

S

58 25 Top Width ft 11 55 30 59 16 11
9 16 Avg v l ft s 4 81 11 08 5 88

Max chl opth ft 3 89 Hydr Depth ft 2 01 389 2 40
conv Tou 1 CfS 15708 7 conv ecfs 1057 7 12498 9 2152 0
length wtd ft 590 04 wetted per ft 12 19 30 59 16 69
MinchEl eft 7914 25 shear lb sqft 132 270 161

Alpha 1 24 stream power l fts 6 36 29 94 9 45

rit un 5 89 cum volume acreft 30 40 62 57 29 36
0 10 cum SA acres 20 06 19 00 20 07

I

I warning The energy equation could not be balanced within tht specified number of iterations The

program selected the water surface that had the lea t allOunt of error bHween computed and
assumed values
The energloss was greater than 1 0 ft 0 3 m between the current and previous cross section
This may ndicate the need for additional cross sections
During the standard step iterations when the assllmed water surface was set equal to critical
depth the calculated water surface came back below critical depth This ind1cates that there is
not a valld subcritical answer The program defaulted to critical depth

warning

warning

I

I

CROSS SECTION OUTPUT profile O year

H jV e W 7920 45 Element left OS Channel Ri8 5gB179 n val 0 050 0 035

t m 7918 66 Reach Len ft 658 53 592 77 518 05

7918 66 Flow Area sq ft 29 56 134 88 47 25
E G slope ftft 0 010563 Area s ft 29 56 134 88 47 25
QToul ecfs 2031 00 Flow c s 150 32 158245 298 23

H s

60 73 TopWldth h 13 04 30 59 17 10
9 59 AVl vel ftg 5 08 ll n 6 31

MlIX chLop tILilt 41 Depthf 6

conv Toul cfs 19761 4 conv efs 1462 6 15397 0 29018

length wtd ft 590 04
h

d

sqem 13 77 30 59 17 81
MinchEl ft 7914 25 142 2 91 115

Alpha 125 Stream Power lb ft s 7 20 34 11 11 04
Frctnloss m 5 87 cum volume acre ft 37 19 70 02 37 90
CS ElOSS 0 08 cum SA acres 22 13 19 00 23 47

I warning The energyequatlon could not be balanced within the specified number of iterations The
program selected the water surface that had the least amount oferrOr between computed and
assumed values
The energloss was greater than 1 0 ft 0 3 m between the current and previous cross section
This may lndicate the need for additional cross sections
During the standard step iterations when the assumed water surface was set equal to critical
depth the calcula tedwater surface came back below critical depth This ind1cates that there is

not a valid subcrai al answer The program defaulted to critical depthI
Warning

Warning

I
CROSS SECTION CUlPUT Profil50yur

r H jV e g 792122 Element left OS Channel Ri8 5
B

1 87 n val 0 050 0 035

t m 7919 35 Reach Len eft 658 53 592 77 B8 05
7919 35 Flow Area sqft 45 42 155 86 59 42

E G slope ftft 0 009361
j f srt 45 42 155 86 59 42

QToul ds 2515 00 227 06 1 95 69 392 25

S

BO 93 TOP width ft 31 95 30 59 18 39
9 65 v

Pt flm 5 00 12 16 6 60
Mu chl Opth ft 5 10 1 42 5 10 323
conv Tota 1 cfs 25994 5 conv cfs 2346 9 19593 4 4054 2

length wtd ft 590 38 wetted per ft 32 71 30 59 19 27

MinchE1 ft 7914 25 Shear lbsqft 0 1 2 98 180

Alpha 130 Stream power 1 ft s 4 06 36 22 11 90

FrctnlOss mi 5 73 cum volume acreft 47 39 79 14 49 93
CS ElOSS 0 00 Cum SA acres 26 84 19 00 27 61I

I
warning

warning

warning

The energy equati on coul d not be balanced wi thi n the specHi ed number of i teration The

program used critlcal depth for the water surface and continued 0nwith the calculadons
The eneqlloss was greater than 1 0 ft 0 3 m between the current and previous cross section

This may lndicate the need for additional cross sections
During the standard step 1terations when the assumed water surface was set e9ual to cridcal
depth the calculated water surface came back below critical depth This indlcates that there is
not avalidsubcritical answer The program defaulted to critical depth

I
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I CROSS SECTION
CrystalRiver rep

RIVER Crystal
REACH Marble R5 17475

I
INPUT

Description
Stat onElevationData nUm

sea flev Sea Elev
07942 33 6 23 7940 88

21 417936 05 21 627935 98
43 467929 73 44 847929 34
59 377923 1 65 297919 02
76 27913 62 87 997908 41

139 847909 29141 657910 77

15 147921 29160 667923 12
170 56 7914 173 267924 41
183 887922 61 185 47923 04
198 377925 69203 567925 92
219 357927 01 214 57927 75

237 947932 05238 567932 25

264 377932 39272 147932 41

292 147931 9302 147931 55
21 147932 21 323 817932 28

345 24 79B 24 352 147938 52
420 867941 62427 697941 64

Sea lev

10717939 38
297934 19

49 837927 92
66 977U7 74

1 6 367908 17

145 627914 19

163 537923 06
174 457924 49
190 527924 26
207 17916 04

115 867918 18
249 197931 16
273 817931 36

303 817931 6
331 147932 76
355 927941 27

435 617940 77

Sta Elev
13 817938 56
32 547932 98
51 937927 35

70 87916 01
130 657908 15
151 617920 14
164 817913 19
178 017914 93
193 857925 03
111 37926 16
119 037929 09
256 787932 18
281 147932 36
312 147931 88
342 147933 11
360 927941 48

Sta Elev
10 937936 19

36 67931 87
54 3779 6 05
74 567914 46

131 717908 21
155 647911 86
168 1679B 7
181 287923 43
196 067925 58
218 117926 84
233 347930 57
161 787932 37
283 817932 29
313 817931 93
345 067933 14
361 147941 54

I

I

I

Manninll s values J
m nval m val h Val

0 06 87 99 035 131 71 06

Banksta Left Right Lengths Left Channel Right CoeffContr Expan
87 99 131 71 515 1859149 626 76 J J

CROSSSECTIOMOUTPUT profileUOO year

ef H
v HP 7914 05 Element LeftOB Channel Ri8 6gB163 Wt n val 0 060 0 035

W Elev ft 7912 42 Reach Len ft 515 18 591 49 626 76
ern W S ft 7911 20 Flow Area sq ft 18 17 181 11 35 71

E G Slope ft ft 0 009623 l srt 18 17 181 11 35 71

QTotal cfs 118100 66 09 1945 33 169 59

t s

64 64 TOil ffidth h 9 07 nn 11 85
9 28 AV Vel ftS 3 64 10 74 4 75

Max Chl Dpth ft 4 27 Hyr Depth ft 1 00 4 14 3 01
conv Total eCfS lllB4 Conv cfs 673 7 19830 9 1n8 8

Length wtd ft 589 20 wetted Per ft 9 91 43 n 13 06

MinchEl ft 7908 15 Shear lb sqft 1 10 2 49 164

Alpha 1 22 streampower l fts 4 00 26 73 7 80
r t t m 5 15 cUlI IQ1WMacre ft 1 70 70 6S 4109

0 01 cum SA acres 22 78 18 49 24 18

I

I
warni ng

s

e

r n f t
a

h
r r

f
a da i a

O
o s f the current and previous cross sectiOn

I

I

CROSS SECTION OUTPUT profile Floodw y

eef H

v p 7914 05 Element Left DB Channel Ri8 66gB1 63 Val 0 060 O OlS

r t em 7911 41 Reach Len ft 515 18 591 49 626 76

7912 20 Floworu sq ft 18 17 181 11 35 71

E G slope ftft 0 009623 t srt 18 17 181 11 35 71

QTota l efs H8100 66 09 19 5 B 169 I

m S

64 6 TOp Width

eft
9 07 72 11 85

9 28 AV Vel ftS 3 64 10 74 4 75

Max ehl Dpth ft 4 27 Hyr Oepth ft 2 00 4 14 3 01

Conv Tota 1 CfS 12233 4 Conv efs 673 7 19830 9 1728 8

Lengthwtd ft 589 10 wetted per ft 9 91 43 72 B 06

MinChEl ft 7908 15 Shear lb sqft 110 2 9 164

Alpha 1 22 Stream Power 1 fts 4 00 26 73 7 80

FrctnlOSS m 5 9 cum volume acre ft 18 90 77 08 14 B

C ELOSS 0 01 cum SA acres 7 35 18 49 6 08

I warning The energy loss was greater than 10 ft 0 3 m between the current and previous cross section
This maYlndicate the need for additional cross sections

CR05SSECllONOUTPUT I rofi1e10 year

e H
V W 791

H
m

al

w s Elev ft 7911 87 Reach Len ft

g fH7ft u t vH 1
e fWf

Q Total ch 1657 00 F OW c s

Top Width ft 61 78 Top Width ft

vel Total ft s 8 n AV Vel ftS

v hio ih m 174 i n i eft

Length l td ft 589 50 wetted per ft
MinChEl ft 7908 15 Shear lb sqft

lpha l 2C streamptrw rl fts

Frctn LOSS eft 5 86 Cum volume acre ft

C ELoss ft 0 01 Cum SA acres

I
LeftOB Channel
0 060 0 035

515 18 591 49

11sI
B 57 157 35
4 3 1489 33
7 84 4 72

3 19 9 47

1 360
4S6 7 15687 3
8 57 43 72
0 89 2 03
2 85 19 17

30 12 60 69
19 92 18 49

Rig 6gB
626 76

Ad
29 44

124 31
11 22

4 22
2 61

13094
12 23
135
s n

28 94
19 90

I
I

warning
s

e

i r n t
a

h
r r

f
a da i a fO o

between the current and previous cross section

sections

CROSS SECTION ouTPUT profile SO year

ef H

V W 79B 80 Element Left DB Channel Ri8 6gB1 5 n val 0 060 0 035

W S Elev ft 7912 28 Reach Len ft 51 18 591 49 626 76

Critw s ft 791 01 FloWArea sqft 16 94 175 11 34 09

slolle ft ft O OOB71 l SC 16 4 175 11 34 09

QTotal cfs 2031 00 59 43 1814 9 156 62

S

64 17 Top Width ft 8 76 41 72 11 69

8 98 AV Vel fts 3 51 10 36 4 59

ax chl Opth ft 4 13 Hyr Oepth ft 193 4 01 1 92

conv Tota 1 CfS 20980 1 Cony efs 613 9 18748 3 1617 9

Length wtd ft 589 19 wetted per ft 9 57 43 72 12 85

tlinChEl ft 7 t l5 sheulbfsQft l C4 Ll4 l 55

Alpha loll StreamPower l fts 363 14 29 7 ll

FrctnLOSS m 5 93 Cum volume acre ft 36 84 67 91 37 40

C ELOSS 0 00 urn SA acres 21 96 18 49 23 30

I

I

I
warning i rn t

a

hr dr f
a

d i i fOc Il

the turrent and previous cross section

CROSS SECTION OUTPUT profile SOO yel r

ee H t W
W S Elev ft

crhvl S ft

7914 58
187

7912 12
7912 7

Element
Wt n val
lteachLen ft

FltlflAfU Sll ft

Left DB
0 060

S15 18
20 17

Channel
0 035

591 49
194 13

Rig 6gB
626 76

39 9

I
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I

I E G Slope ftjft
QTotal Ccfs
TopYlidth ft
vel Total ft s

Maxchl opth ft
Conv Total cfs

Length wed fe
MinChEl ft
Alpha
FrctnLoss ft

C Eloss ftI

0 010071

ZS15 00
65 66
9 89
4 56

lS06Ll

588 91
7908 15

123
5 98
0 05

Area sqFt
Flow cfs

TOp width ft

Avg vel ft s

Hydr Depth ft
COllV ch
wetted per eft
Shear lb sqft
Stream power l fts
Cum volume acreft
cum SA acres

I
Warn 9 f s

e
r n t

a

h
r r

f
a

d i afO o

CROSS SECTIO

betWienthe current and previous crosssection
sections

INPUT

Description
Station Elevation oata nUm

sea thv sa tlev
07932 77 357932 58

18 897923 21 27 027919 39
54 827906 2 57 94 7906
80 887902 41 96 67902 43

132 097904 62138 127905 45
157 127914 22158 277914 47
173 147918 46184 637918 98

210 9 7919 6 214 33 791971
257 17920 54 261 67920 64

296 57922 62302 817923 09
322 77 7924 29 B1S 7924 55
3S7 12792i 91 363 567926 22
383 817927 8384 727927 86
404 067929 12 410 157929 44
436 377930 48444 567931 2
454 697932 77 455 75793l 89

Manninl snva ues num l
Sta nval n val m nval

0 06 80 88 035 120 65 06

Banksta Left Right Lengths Left Channel Right coeffcontr E pan
80 88 120 65 535 61 475 86 425 77 J 3

CROSS SECTION OUTPUT profile nOO year

f
v W 7908 09 Element LeftOB Channel Rit 6gB1 59 n val 0 060 0 035

t m 7906 50 Reach Len ft 5H 61 475 86 425 77
7906 50 Flow Area sq ft 5474 159 91 43 71

E G slopeeft ft 0 010621 Area S ft 54 74 159 91 43 71

QTotal cfs 218100 Flow cs 228 02 1769 15 183 83

us 85 92 TOp width eft 25 93 39 77 20 22
8 44 AV Vel ft S 4 17 11 06 4 21

v

h
o

h m 4 09 lIyr Depthft 211 4 02 2 16
21163 3 Conv ecfs 2212 6 17166 9 1783 8

Length wtd eft 476 20 wetted per ft 26 25 39 77 20 66
MinchEl ft 7902 41 shear lb sq ft 1 38 67 140
Alpha 1 44 stream power 11ft s 5 76 29 49 5 90

FrctnLoss em 5 14 cumvole acre ft 39 27 68 33 40 52
C ELOSS 0 03 Cum SA eacrs 22 58 17 93 24 05

RIVER Crystal
REAClI Marble

I

I

I

I

I

I

R5 16883

sta Elev
27931 77

34 327916 05
66 427904 57

120 657902 6
138 987905 63
163 017916 67

188 577919 12

221817919 71

270 H792112

305 2979B 17
340 247925 06

366 467926 44

392 677928 37
414 197929 55

445 17931 6

455 997932 92

5ta Elev
3 477930 98

40 167913 36
79 567902 58

121 867902 83
142 77907 34

163 657916 97
197 767919 42
242 067920 25
279 077921 62
312 937923 4
343 317925 12
373 697927 01
393 947928 46
424 317930 05
448 537932 01

20 97

81 85
9 74

3 90
2 15

815 6

10 65

1 24
4 83

46 89
26 53

l ja
lRive

9 C
2234 29 198 85

43 72 12 20
11 1 5 06
4 44 322

22263 9 lJ81 5
43 12 13 52
2 79 183

32 13 9 25
76 75 49 32
18 49 27 42

Sta Elev
13 897925 51
54 427906 71
80 B 7902 49

126 877903 65
J45 B7908 44

J71 387918 29

20J 997919 39
252 187920 45

282 567921 76

320 917924 11

353 437925 66
375 27927 1

401 417928 94
434 447930 42
453 847932 67

warnin

i 1s

e

1 n t

a

h
r dr f

a da i a fO c o s i the current and previous crosssecti on

During the standard step iterations when the assumedwaur surfate wassetegualtocr1tical
depth the ta1culated water surface came back below critical depth This indlcates that there is

not a valid subcritic al answer The program defaulted to c riticaldepth

CIiOSS SECTION OUTPUT profilelF1oodway

warnin

I
ee I1

v W
t em

E G slope ftft

QTotal ds

W
v

hio fh m
LengthWtd ft
MinchEl Ft

Alpha
FrctnLossft

C E LOSS ft

I

I

7908 09
159

1906 S
7906 50

0 010621
218100

85 92
Y
4 09

21163 3
476 20

790241
144
5 14
0 03

Element
wt n val
IHHlth Len eft
Flow Area sqft

e srt
TOp Width ft

y r
f

Conv cfs
wetted Per ft

5hear1b sqft
StreamPowerCl fts
cum volume acreft

Cum5Aeacres

L 6gB C l Rig 66gB
535 61 47S 86 42 77

54 74 159 91 43 71
54 74 159 91 43 71

22 102 1769 15 18J 83

25 93 39 77 20 22
17 11 41

2 11 4 02 216

2212 6 17166 9 1783 8
26 25 39 77 20 66
1 38 2 67 1 40
5 76 29 49 5 90

18 47 74 76 13 56

1 15 17 9l 5 85

Warn

The energloss was greater than 1 0 ft 0 3 m between the current and previous cross sec tion
This may lnditate the need for additional cross sections
During the standard step iterations when the assumed water surfac e was set egual to critical
depth the calculated water surface came back below criticl Iepth Ths Ilcates thilt there is

not a valid subcritical anSwer The program defaulted to critical depth

CROSS SECTION OUTPUT Profile HO yea r

Warn n9

I
eef

v

e W
11 5 Elev ft
critW S ft

E G slope ftft

QToul ds

Top width ft
vel Total ft s

Ma ehl Dpth ft

Conv Total ds
LengthWtd eft
MinehEl eft

Alph
r t t m

I

I

7907 28
137

7905 91
7905 91

0 011015
1657 00

81 12
7 92
3 50

15788 4
476 27

7902 41
141
540
0 03

Element
wt n Val
Reach Len ft
Flow Area sqft

srtJ
TOp width ft

AV Vel ft S

n

ft

wetted per eft
shear lb sqft
Stream power 1 Ifts
Cum volume acreft
Cum SA atres

LeFtOB
0 060

535 61
40 52

40 52

155 07

22 41
83

1 81

1477 6

22 68
1 23
4 70

29 80
19 74

Channel
0 035

475 86
136 51
136 51

1384 08

39 77
10 14

3 43
13187 9

39 77
2 36

23 93
58 69
17 93

Rit 6gB
425 77

32 19
32 19

117 85
18 94

3 66
170

1122 9
19 25
115
4 21

28 50
19 68

I
The energy equationcould not be balanced within the specified numberofiterat ons The

program selected the watersurfate that had the least amount of error between computed and
assumed values
The energloss Wl S lIreater than 1 0 ft O Jm between the turren tandprev ouscrosssection
This may lndicate the need for additional c ross sections
During the standard step iterations when the assumed water surface was set egual tocritkal
depth the calculated water surface c ame back below critical depth This indlcates that there is

not a va1id subcritical answer The program defaLllted to critical depth

CROSS SECTION OUTPUT profile ISO year

Warning

Warning

warn n

I

I
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I CrystalRiver rep

e r H
v W 7907 87 Element LeftOB Channel Rig 6gB154 Wt n val 0 060 0 035

w E1ev ft 7906 33 HeachLen ft 535 61 475 86 425 77
cr1t w s ft 7906 33 Flow Area sq ft 50 37 153 08 40 27
E G Slope ft ft 0 010829 Area s ft 50 37 153 011 Q 27

QTotal cfs 203100 Flow c s 205 95 1660 96 164 09
Te Width ft 84 52 Tep Wldth ft 24 90 39 77 19 85
Ve Total ft s 8 33 AV Vill ft S 4 09 10 85 4 08
Ma ehl Opth ft 392 Hyr oepth ft 2 02 385 2 03
conv Tetal CfS 19517 3 conv cfs 1979 1 15961 4 1576 8

Lengthwtd ft 476 n wetted Per ft 25 21 39 77 20 25
MinchEl ft 7902 41 shear lb sqft 135 2 60 134

Alpha 1 43 StreamPower1 fts 5 52 28 23 5 48

FrctnLosS gg S B JIll V ml aca ft 36 44 65 611 36 7
C E LOSS 0 03 cum SA acres 21 76 17 93 23 07

I

I warning

warning

The energ loss waS greater than 1 0 ft 0 3 m between the current and previous cross section
This may lndicate the need for additienal crOSS secti ns

ouring the standard step iterations when the assumed water surface was set e ual to critical
depth the calculated water surface came back below

craicl depth This indlcates that there is
not ava1id subcritical answer The pregram defaulted to critical depth

I

I

CROSSSECTIOtlOUTPUT Prefile 500 year

r H
v W 7908 55 Element LeftOB Channel Rig 6gB170 wt n val 0 060 0 03

w s Elev ft 7906 86 Reach Len ft 535 61 475 116 425 77
eritw s ft 7906 86 Flow Area sQ ft 64 17 174 B 51 08
E G slo e ftft 0 010240

AreaJs1
ft 64 17 174 B 51 011

QTotal cFs 2515 00 FlOW c s 285 20 2002 04 227 76

TO Width ft 117 54 Top dth ft 26 77 39 77 21 00

Ie Total ft s 8 69 AV vel ft s 4 44 11 50 4 46

Max ehl Opth ft 4 45 Hyr Depth ft 2 40 4 38 2 43

cenv Total Cfs 24854 0 conv cfs 28184 19784 8 2250 8

Length wtd ft 476 29 wetted Per ft 27 17 39 77 21 52

MinchEl ft 790241 Shear 1b sq ft 151 2 81 152

Alpha 145 stream Power lIft s 6 71 32 18 6 77
Frctn LOSS ft 4 98 cWllvolume acre ft 46 38 74 25 48 67

C ELess ft 0 04 cum SA acres 26 31 17 91 27 1

I warning

warning
i s

e n1i t a

h
r r

f
a dai i afO c o s i

the current and previous cross section

l l e

t
t

e

e
c n

b
e

ri f l s w

i efn e

o

t
t

e is

not a valid subcritical answer The pr gram defaulted to critical depth

I CROSS SECTION

RIVER crystal
REACH Jolarble RS 16407

I

INPUT

Description
Station Elevation Datca nUrn

SU Elev su Elev

D7l1l3 1I11 1 17782 34

7 167956 11 10 127944 01
21 927921 59 24 767918 02
311 577902 66 45 497898 31
93 87897 64 99 737899 9

120 457914 63121 437915 42
161 14 792258 162 427922 64
172 887923 12179 697923 74
195 717924 96201 947925 58
all 737927 59235 637930 43
250 377932 B2250 767932 88

Sta Elev

2 117979 8
13 097932 71
32 877907 57
48 167896 69

105 95790342
U7 67792077
163 687922 79
183 347924 06
203 717925 75
2 Il 09793D n

Sta Elev
2 737978 2

13 637932 13
34 197905 86
B9 917896 69

107 617904 67
134 9792115

167 797922 89
187 77924 45

211 727926 47
243 157931 67

Sta Elev

4 867964 85
18 937925 25

35 97904 62
91 527897 08

113 877909 41
142 167921 43
171 697923 07

19 87924 79
214 717926 7B
246 097931 99

I

I
Manning snvalues

Sta nval Sta
o 06 48 16

BankSta Left Right
48 16 89 91

num

nval
03

SU nval

89 91 06

Lengths Left channel Ri9ht
493 09498 06503 19

coeffcontr
1

Expan

CROSSSECTIONOUTI UT profile 100 year

I
er H

v m
W S Elev ft

critw s ft

LGS1DpUWf
QTotal cfs

m S

loIaxchl Dpth ft
Conv Total cfs

Lengthwtd ft
NinchEl ft

Alpha
FrctnLOH Cft
C E LOSS Cft

7902 77 Elemellt
192 Wt n val

7900 86 RuchLen Cft
79oo B6 Flow Area sq ft

2 1s
59 11 1l1 lldth ft
1 n V

Pt
f m

20826 2 cony cfs

498 43 Wetted Per

ftl7896 69 shear lb sqft
121 Strearnpower l fts
4 9B cum volume acre ft
0 02 Cum SA acres

Left 06 Channel
0 060 0 035

4909 49B 06
14 14 174 05
t4 l lH
53 98 2004 51
6 71 4L75
382 11 52
2 10 4 17

515 4 19140 8
7 91 41 75
122 2 85
4 67 32 87

38 85 66 51
22 37 17 48

Ri8 6g6
503 19

27 57
h

122 52
11 51
4 44
2 39

1169 9
12 30
154
6 82

40 17
23 90

I

I
warning

warning

warning

The energy equation could not be balanced within the specified number of it rations The

program used critical depth for the watersurface and continued en with the calculations

i s

e

n t

a

h
r r

f
a

d i i a to o s iV
the current and previ ous cross sectiOil

During the standard step iterations when the assumed water surface was set eJual to critical
depth the calculated wat r surface cameback below critical depth This indlCates that there is

not a valid subcrit1cal anSWlr Th program defaulted to critical depth

I

CROSS SECTION OUTPUT profileFloodway

r H r W 7902 77 Element Left OR Channel Rig 6g6192 II val 0 060 0 035

w S Elev ft 7900 86 Reach Len ft 493 09 498 06 503 19

critW S ft 7900 86 FlOW Area sQ ft 14 14 174 05 27 57

E G slope ftft 0 010967
1 f srt 14 14 174 05 27 57

QTotal cfs 218100 Sl 9S 2004 51 122 S2

m S

59 99 TOP Width ft 6 72 41 7 11 51
10 11 V

Pt
f m 382 11 52 4 44

v

h
e fh m 4 17 210 4 17 2 39

20826 2 cony cfs 515 4 19140 B 1169 9

Lengthfltd ft 498 43 wetted Per ft 7 91 41 75 12 30

MinchEl ft 7B96 69
ra n ft 5

122 2 85 154

Alpha 121 4 67 32 87 6 82

FrctnLOSS f l 4 98 cum volume acre ft 18 04 72 94 13 21

C E LOSS f 0 02 Curn SA acres 6 95 17 48 570

I

I warning

Warning

warning

The energy equatiln could not be balanced within the specified number of iterations The

program used critical depth for the water surface and continued on with the calculations
The energloss was greater than 1 0 ft 0 3 m between the current and previeus cross section
This may lndicate the need for additional cross sections

ouring the standard step iterations when the assumed water surface was set equal to critical
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I

I
CrystalRiver rep

depth the calculated water surface came back belowcr1tlCal depth This indicates that there is
not a val1dsubcntlcal answer The progr defaulted to critical depth

CROSS SEcnON OUTPUT

er Il
v g

w Elev ft
crnll s ft
E G Slope ftft

QTotal cfs

f m S

lIIa ehl Dpth ft

ih
T g

MinChEl ft

Alpha
Frctnloss ft
C E loss ft

Profile10 year

790181 Element
163 wt n Val

7900 19 Ruchlen ft
7900 19 rlowArea sqft

0 011654 Area sq ft
1657 00 Flow cfs

5773 TOp width ft
9 41 AV9 vel ft s

3 50 Hydr Depth ft
15349 2 COny ds

498 37 wetted Per ft

7B96 69 shear lb sqft
1 18 Stream Power l fts
5 14 cum VOlume acre h
0 02 cum SA acres

I

I

I
warning

warning

warning

The energy equation could not be balanced within the specified number of iterations Tile

program used critical depth for the water surface and continued on with the calculations

ii rn t

a

h
r

r f
a

d i i a fOc o s i6
the current and previous cross section

Ouring the standard step iterations when the assumed water surface WaS set e ual to critical
depth thecalculatedwatersurfacecamebackbelowcriticaldepth This indlcates that there is

notlllalidsubccritkal answer TMllrogramdefallte dtocritical depth

leftOB
0 060

493 09
9 97
9 97

34 92
5 65
3 50
1 76

323 4
6 65
109
382

29 49
19 57

Channel
0 035

498 06
145 94
145 94

1540 61
41 75
10 56
3 50

14271 0
41 75
2 54

26 85
57 15
17 48

Ri8 66gB
503 19

20 22
20 22
B14B
10 32
4 03
196

754 7

10 93
135
542

2 24

19 54

CROSS SECTION OUTPUT Profilelc50 year

er H
v 5 7902 1 Element LeftOB Channel Ri 6g8184 wt n val 0 060 0 035

w Elev ft 7900 67 Reachlen ft 493 09 498 06 503 19
crHw S ft 7900 67 FlowArea sqft 12 90 166 23 25 45
E G slope ftft 0 011156

f rt 12 90 166 23 25 45

QTotal cfs 203100 48 20 1B72 42 110 3B

Ds 19 16 TOll width ft 6 U 41 75 1118
9 93 AV Vel ftS 3 74 11 26 4 34

Ma Chl Opth ft 3 9B Hyr Deptl1 ft 2 01 3 9B 2 28

conv Tota 1 CfS 19229 0 COny ds 456 3 177n7 1045 0

length Wtd ft 49B 41 wetted Per ft 7 56 41n 1192
lIIinchEl ft 7896 69 Shear lb sqft 119 2 77 149
Alpha 120 StreamPower l fts 4 44 31 24 6 45

F tn LOSS ft 5 04 Cum volume acreft 36 05 63 94 36 54

c E loss ft 0 02 cum SA acres 21 57 17 48 22 92

I

I

I warning

Warning

warnin9

The energy equation could not be balanced within the specified number of herations The
program used critical depth for the water surface and continued 0nwiththecalcullltions
The energloss was greater than 1 0 ft 0 3 m between the current and previous cross section
This mllY lndicate the need for Ildditional cross sections

Ouring the standard step iterations when the assumed water surface was set egual to critical
depth thecalculatedwatersurfacecamebackbelowcriticaldepth This indlcates that there is
notavalid ubcriticalanswer The program defaulted tG critical depth

I
Cl OSSSECTIONOUTPUT

er Il dl P
t m

E G slope ftft

QTotal cfs

US
Maxchl0pch ft

Conv Total cfs

lenqthwtd eft
lIIinchEl ft

Alpha
FrctnlGSs ft

C Eloss ft

profile 500 yoear

7Ml3 34 Elellent
2 09 wt n Val

790125 Reachlen ft
790125 Flow Area sq ft

0 010670 Area sqft
251S 00 Flow ds

61 3l Top Wldth ft
1 g r

v
Pth

f m
24347 4 cony cfs

498 45 wetted per

Cftl7B96 69 shear lb sqft
1 22 Streampower l fts
4 90 cum volume acreft
0 02 Cum SA acres

I

I

eft 09
0 060

493 09

16 90
16 90
67 55
7 35
4 00
2 30

654 0
8 65
130
5 20

45 89
26 10

hnnel
0 03S

498 06
190 44
190 44

2297 13
41 75
12 06
4 56

22238 2
41 75
L04

36 65
72 26
17 48

Ri

6g
503 19

32 23

32 23
150 31

11 21
4 66
2 64

1455 2

11 09
164
7 65

48 26
27 02

warning

warning

warning

The energy eqlation could not be balanced within the specified nlm berofiterations The

program used critical depth for the water surface and continued on with the calculations
The energloss was greater than 1 0 ft 0 3 m between the current and previous cross section
Thi may lndicate the need for additional Cross sections

During the Handard step iterations when the assumed water surface was Set egual to critical

depth the calculated water surface came back below critical depth This lndlcates that there is

not a valid slbcritical answer The program defaulted to crincal depth

Bank Sta left Right lengths Left Channel Right coeffContr E pan
7L32 95 76 479 98 486 68 492 59 1 J

CROSS SECTION OUTPUT Profile100 year

e r H

v lW 7895 10 Element leftOB Channel

Rig 6gB2 10 W n val 0 060 O OlS

w S Elev ft5 789100 Reach Len ft 479 98 4B6 68 492 59

CritW s ft 7B93 00 Flow Area slft 30 32 128 90 78 25

E G slope ft ft 0 009127
f rt 30 32 128 90 7B 25

QTotal ds 218100 132 26 1676 97 371 77

m S

59 4 lopwidtn ft 10 6 22 44 26 33
9 18

9 V
Pt

f m 4 36 13 01 4 75

MaxChl opth ft 576 2 84 5 74 2 97

Conv Tota 1 CfS 22828 9 cony cfs 1384 4 17553 2 38914

length wtd ft 4B7 15 wetted per ft 12 12 22 44 27 50

MinchEl ft 7887 24 Shear lb sqft 143 3 27 162

Alpha 160 Stream Power 1 1ft 5 6 22 42 58 7 70

Frctnloss ft 4 67 CUII 1 llle acre ft B 6 4 77 3 I S6

paqe29

CROSS SECTION

RIVE crystal
REACH lllarble RS 15909

I
UIIUl

Description
Station Elevadon oau

St tl Sta tlev

07936 08 9 317926 67

19 67917 B 21 4B7916 72

40 977905 49 44 967902 95

56 B47B96 4 61 977B93 36

73 327887 28 95 767887 24

116 037890 23117 687891 04

140 037895 76 141 58789S S3

161 057B96 81 162 497896 98
177 767902 73 1817905 05
211 347925 83213 387927 14
226 597926 16

ta Ell1
11 317924 91
32 947910 22
47 57901 47

68 73 7889 79

99 3788B B5
120 257B92 13
143 987B95 9B

163 87897 18
192 247913 84
213 817927 35

su Elev
14 437922 25
33 077910 15
51 457B99 37

69 47B89 41
100 647B89 61
126 287894 99
149 447B96 23
170 537B99 61
199 467918 82
218 247927 14

I
I

Manning snValues
Sta n val Sta

o 06 73 ll

J

91 76
nval

06
nval

035

I

I
I

I

Sta Elev

19 157918 17

37 567907 76
54 73 7B97 61
72 5778B7 69

106 977889 89
128 157B95 1
151 927896 45
175 697901 41
206 717923 37
223 227926 92



I

I C ELOSS ft 0 05 cum SA acres 22 28 i HalRive23

I
warning The energy equatin could not be balanced within the specified number of iterations The

program used critlCal depth for the water surface and continued on with the calculations
Warnlllg The

energl loss was greater than 10 ft 0 3 m between the current and previous cross section
This may lndicate the need for additional cross sections

Warning During the standard step iterations when the assumed water surface wu set equal to critical
depth the calculated water surface came back below critical depth This indlCates that there is
not a valid subcritical answer The programdefaulted to critical deph

CROSS SECTIOIl OUTPUT profile IFloodway

I
er H dV W 7895 10 Element Left 08 Channel Ri8 6g82 10 Wt n val 0 060 0 035

W Elev ft 7893 00 Reach Len ft 479 98 486 68 492 59
Crltws ft 7893 00 Flow Area sq ft 30 32 128 90 78 25
E G Slope ft ft 0 009127 Area s ft 30 32 128 90 78 25
QTotal cfs 218100 Flow cs 132 26 1676 97 371 77
TO width tft 59 45 Top width ft 10 68 22 44 26 31
Ie Total hIs 9 18

Avg vel fts 4 36 13 01 4 75
Max Chl Opth ft 5 76 Hyr Oepth ft 2 84 5 74 2 97
Conv Total CfS 22828 9 Conv cfs 1384 4 17553 2 38914
Lengthwtd ft 487 15 Wetted per ft 12 12 22 H 27 50
loIinchEl ft 7887 24 shear 1b sqft 1 43 327 162
Alpha 160 streampower l fts 6 22 42 58 7 70

rit t m 4 87 Cum volume acreft 17 79 71 21 12 60
0 05 Cum5A acres 6 85 17 12 5 48I

I
warning

warning

Warning

The en rlY quation could not be balanced within the sp cified number of iterations The
proqram used critical depth for the water surface and continued on with the calcull ions
The ener9l loss was greater than 10 ft 0 3 m between the current and previous cross section
This rnay lndicate the need for additional cross sections
During the standard step iterations when the assumed water surface was set equal to critical
depth the calculated water surface came back belOW critical depth This indlcates that there is
notavalidsubcriticalanswer The program defaulted to critical depth

I
CROSS SECTIOl OUTPUT profile 10 year

er H dv g 7894 04 Element Left DB Channel Rit 6gB180 n val 0 060 0 035
w s Elev ftf 7892 24 Reach un ft 479 98 486 68 492 59
crit 15 ft 7892 24 Flow Area sq ft 22 71 111 75 58 73
E G slope ft ft 0 00U7S j srt 22 71 111 75 58 73
QTotal cfs 1657 00 90 25 1325 14 241 62
TO Width ft 56 39 Top width ft 9 23 22 44 24 72
ve Total fts 8 58 AV vel ftS 3 97 11 86 4 11
loin chl Dpth ft 5 00 Hyr Depth ft 2 46 4 98 2 38
Conv Total cfs 17299 0 Conv cfs 942 2 13834 4 2522 5
Length wtd ft 487 11 Wetted Per ft 10 48 22 44 25 72
linchEl ft 7887 24 shear 1b sqft 124 2 85 131

Alpla 157 stream Power lIft s 4 93 33 82 5 38
r t

t m 4 99 Cum volume acr ft 29 31 55 68 27 78
0 04 cum SA acres 19 48 17 12 19 34

I

I warning

warning

warning

The energy equation could not b balanced within the sp cified number of iterations The
program used critical depth for the wat r surface and continued on with the calculations

r s

e

gln 1 t
1I

h
r

dr f
a

d i i afO o s 1 the current and previous cross secti on

During the standard step iterations when the assumed water surface was set e9ual to critical
depth the calculated water surface cameback belOW critical d pth This indlcates that there is
not a valid subcritical answer The program defaulted to critical depth

I
CROsSsECTlONOUTPUT profile ISO year

e H dv F 7894 81 E1 ment L ft DB Channel Ri8 6gB2 03 n val 0 060 0 035

r t mS 7892 79 Reach Len ft 479 98 486 68 492 59
7892 79 Flow Area sq ft 28 02 123 97 72 52

E G Slope ftft 0 009208
j f St 28 02 123 97 72 52

QTotal cfs 203100 119 59 1578 34 333 07

HUs 58 57 TOP Width ft 10 26 22 44 25 87
9 05

r
V

PtAf m 4 27 12 73 4 59
laxChl Opth ft 154 2 73 5 52 280

cooi 1tltll ch 2116 B CQnv ch 1146 16448 3471 0
LengthWtd ft 487 14 d

n sq m 11 64 22 44 26 99
loIinchEl ft 7887 24 138 318 154

Alpha 1 59 stream Power lb ft s 5 90 40 43 7 09

T t Hg 4 90 Cum volume acr ft 35 82 62 28 35 98
0 06 cum SA acres 21 48 17 12 22 70

I
warning

I

r Q
a

o

t

O

o

e

t j l H
r s

e

n t
a

h
r

dr f
a

d i afOc o s 1
the current and pr vious cross section

During the standard step iterat ions when the assumed water surface was set equal to critical
depth the calculated water surface came back below critical depth This indlcans that there is
not a Valid ubcritical answer The program defaulted to critical depth

CROsSSECTtOlOUTPUT profi1e 500 year

warning

Warning

I

I
er H dv C g

W 5 E1eV ft
critw S ft
CG Slope fe h
QTotal ds

HU
loIaxchl Opth ft

conv Total ds
Length wtd ft

linchEl ft
Alpha
FrctnLoss ft
C ELoss ft

7895 72
227

789345
7893 45

0 009090

515 00
61 21
9 51
6 21

16379 0
487 16

7887 24
162
4 84
0 05

Element
Wt n val
Reach L n ft
F owArea sqft

Mt
r g

W f m3s
Hydr oepth ft
cony Cds
wetted per

ftlShear lb sqft
str am Power 11ft s

cum volume Cacre ft
Cum SA acres

LeftOB
0 060

479 98
35 26
15 26

161 49
11 50
4 58
3 07

1693 8
1305
153
7 02

45 59
25 99

chann l

0 035
486 68
138 89
131 89

1895 05
22 44
13 64
6 19

19876 6
22 44

3 51
47 92
70 J8
17 12

Rig a6gB
492 59

90 18
90 1S

458 46
27 27

5 08
331

4808 6
28 54
179
9 12

47 56
26 79I

I
Warning

warning

warninl

The energy quation could not be balanced within the specified number of iterations The

program used critical depth for the water surface nd continued on with the calculations
The energy loss was greater than 1 0 ft 0 3 m between the current and previous cross section
ThismaYlndicate the need for additional cross se ions
Dud ng the standard step i teration when the assumed watersurface was set equal to cri ti ca 1

depth the calcuht d water surface came back below critical depth This indlcates that there is
not a oa d sllbcritiul answer Tne progrefau1ted to critical depth

CRO S SECTION

I
RIVER crystal
REACH Marble RS 15423

INPUT

Description
stationElevationOaea nurn 6

sea Elev Sta Elev Sta Elev m Elev m Elev
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I

I 07916 59
21 17908 78

40 01790189
63 957893 17
89 687883 71

114 85 7881
133 647877 45
175 267876 68
190 877882 46
214 677894 58
231 29790129
248 087906 4
266 257914 91

I

I
Maroning s n values

Sta nval Sta
o 06139 92

Banksta Left Right
139 92168 26

I
CROSS SECTION OUTPUT

r H dv W
W Elev Ft
crltW S ft
E G Slope ft ft
QTotal ds
TOp Width ft
vel Total ft s

MaxClllDptll ft

thT m
MinChEl ft
Alpha
FrctnLoss ft
C E lOSS ft

I

I warning

Warning

warning

warning

The energy eouationcould not be balanced within the specified numberofiterations The
program used critical deptll For the water surface and continued on with the calculations
The velocity head has changed by more than 0 5 ft 0 15m This may indicate the need for
additional cross sections

The energy loss was greater than 10 ft 0 3 m between tile current and previous cross section
Tllis may lndicate the need for additional cross sections

During the standard step iterations when the assumed water surface was set e9ual to critical
depth the calculated water surface came back below critical depth This indlcates that there is
notavalidsubcritiealanswer The pr09ram defaulted to critical depth

I CRDSS SECTION OUTPUT

H dV P
i t m

E G Slope ftft

QTotal efs

UUS
loIaxChlOptll ft
conv Total cfs
length wtd ft
MinchEl ft

Alpha
rit t m

I
I

4 937914 78
27 687906 48

45 357899 89

69 67891 05
91 837883 34

118 987881 08
134 417877 27
182 157877 52
196 067884 62
216 517894 72
237 687904 01

249 77907 7
266 877914 8

8 87913 32
29 187905 94
50 427898 15
71 227890 48

100 217882 21
119 717880 91
139 927875 85
183 187877 73
198 957886 22

217 777894 82
242 467904 58
257 877914 24

13 017911 74
29 617905 77
60 827894 32
77 697888 1

101 947882 03
123 247880 01
168 267875 81
185 447879 2
206 477890 28
224 777897 86
246 467905 05
260 147915 94

CrystalRiver rep
19 217909 49
37 267902 87
61 527894 07
81 637886 67

112 847881 18
126 197879 31
174 137876 53
185 667879 31

207 517890 94
227 277899 17
247 497905 89
261 447915 78

leFt DB
0 060

520 60
42 89
42 89

190 66
18 61
4 45
2 31

1816 3
19 18
154
6 84

17 39
6 69

Channel
0 035

502 01
132 37
132 37

1648 47
28 34
12 45
4 67

15703 4
28 34
321

40 02
69 75
16 83

Profile 100 year

7882 42 Element
192 lit n val

7880 50 Reachlen ft
7880 50 Flow Area sqFt

0 011020 rea sqft
218100 Flow cfs

66 32 Top Width ft
9 18 vg ve1 ftJs
4 69 ydr Oepth ft

20776 3 cony efs
506 33 wetted per ft

787t g m H Ft s

6 79 um volume acreft
0 22 um SA acres

CoeffContr Expan
1 1

left 09 Channel Ri8 6gB0 060 0 035
520 60 502 01 497 00
42 89 132 37 62 27
42 89 132 37 62 27

190 66 1648 47 341 87
18 61 28 34 19 37
4 45 12 45 5 49
2 31 4 67 321

1816 3 15703 4 3256 6
19 18 28 34 20 29
154 3 21 2 11
6 84 40 02 11 S9

38 19 63 32 38 76
22 11 16 83 23 42

I H

V W 788 m

al

11 5 Elev ft 7879 80 Reach Len ft
critw s ft 7871O Flo ea q1tJ

O lo fs
c t h t

Top width ft 62 34 TOP Widtll ft
Vel Total ft s 8 61 AV vel ft s

v

h
o fh m IS4 j n

eft

lengthwtd ft 506 21 wetted per

eftlloIinChEl eft 7875 81 Shear lb sqft
Alpha 143 streamPowerl fts
Frctn losS ft 6 94 c m volume acreft
C E lOSS Cft 0 20 cum SA acres

num 3
n val Sta n Val

035168 26 06

lengths
5

c o 61 Ri

Profile Floodway
7112 42 lement

192 It n val
7880 50 Reachlen ft
7880 50 Flow Area sq ft

0 011020 Area sq ft
218100 Flow cfs

66 32 TOPW1dth ft
9 18 AV9 vel ft s

4 69 Hyar Depth ft
20776 3 conv cfs

507 90 wetted Per

ftl7875 81 shear lb sqft
147 stream Power l ft s

7 20 cum volume acreft
0 17 cum SA aeres

7882 16
183

7880 32
7880 32

0 011036
2031 00

65 31
00

4 51

19333 4
506 30

7875 81
146
6 78
0 21

Element
Wt n val
RuehLen ft
Flow Area sq ft

l sjt
TopwidthCft

i
V

Pt
f g

conv cfs

wetted per ft

H ft s

cum volume acreft
cum SA acres

Rig 663B
487 00

62 27
62 27

341 87
19 37

5 49
321

3256 6
20 29
2 11

11 59
11 80
522

I

The energy equation could not be balanced within tile specified number of iterations The

program used critical depth for the water surface and continued on with the calculations
The veloC1ty head has changed by more than 0 5 ft 0 15m This may indicate the need for
additionalcrosssect ons

i s

e

r n i t
a

h
r

dr f
a

d i i afO c o s 7
the current and previous cross section

i i e

t
t

e

C nb b
e

r7 f 1
s w

hi efnd t o
t

t
e is

not a valid subcritical answer The program defaulted to critical depth
CROSS SECTION OUTPUT ProfilelHO year

The energy equation could not be balanced within the specified number of iteracions The
program used critical depth for the water surface and continued on with the calculations

The velocity head has changed by mOre than 0 5 ft O 1Sm This may indicate the need for

additional cross sections

s

e

rn i t
a

ll
r

dr f
a

d i i a

O

c o s

the current and previ ous cross secdon

During the standard step iterations when the aHumedwater surface was set egual to critical
depth the calculated watersufface came back beloweritical depth Thisindlcatestllatthereis
not a valid subcritical answer The program defaulted to critical depth

CROSS SECTION OUTPUT Profilelf50 year

warning

warning

warning

warning

I

I
warning

warning

warning

warning

I
r H dv F

w S Elev ft

critw S ft
E G slope ftft

QTotal ds

HUs
loIa chl Opth ft

Conv Total ds

lengthwtd ft
loIinChEl ft

Alpha
FrctnloSs ftlc E lOSS ft

I

I

l g6gB cS 3Sl Rig 6gB
520 60 50 01 487 00
lLBD11LA9 49 nR

lO 80 112 49 49 08
125 30 1285 40 246 30

15 79 28 34 18 21
4 07 11 43 S 02
19S 397 2 70

1167 1 11972 1 2294 0
16 28 28 34 18 93
136 2 86 187
5 54 32 64 9 36

29 01 54 42 27 17
19 34 16 83 19 10

leftoH
0 060

520 60
39 60
39 60

171 42
17 90

33
2 21

1531 7
18 45
148
6 40

HAS
21 32

Channel
0 03S

502 01
127 27
127 27

1544 98
28 34
12 H
4 49

14106 9
28 34
309

37 56
50 88
16 83

Ri8 g6gB
487 00

58 81
58 81

314 60
19 07

5 3S
L08

2994 8
19 94
2 03

10 87
35 24
22 45

warning The en rgy equation could not be balanced within the specified nlll1lber of iterations The

program used critical depth for the water surface and continued on with the calculations
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I

I
crystalRiver rep

warning
i ilt r ds i ed by more than 0 5 ft 0 1 m This may indicate the need for

warning The energ loss was greater than 10 ft 0 3 m between the current and previous cross section
This may lndicatethe Med for additional cross sections

warning t e

t
t

e

c

n

b l
e

rr
s w

i efn e

O

t it h e 5

not a valid subcritical answer The prCgrlllJl defaulted to cdeical depth

CROSSSECTIONOITPUT ProfilefSOO year

H
v fW 7882 99 Element LeftOB Channel Ri8 56gB2 09 lOt n val 0 060 0 035

w s Elev pt 7880 89 Reaehlen ft 520 60 502 01 487 00
crie 10 5 ft 7880 89 Flow Area sq tt 50 49 143 50 70 00
E G Slope ft ft O OlOlOl rus ft S 4l 141 S0 70 00
QTotal cfs 2515 00 Flow c s 236 08 1875 65 403 27
10 lidtft f SO Top l dth ft 20 H 28 4 2 l C2
Ve Total ft s 9 n AV vel ft s 4 68 13 07 5 76
Mal chl Dpth ft 5 08 Hyr Depth ft 2 51 5 06 3 50
cony Total CfS 240877 conv cfs 22611 17964 2 3862 4

Lengthwtd ft 506 40 wetted Per ft 20 n 28 34 21 05
inchEl ft 7875 81 Shear lb sllft 165 3 45 2 26

Alpha 149 Stream power 1 Ifts 7 74 45 04 13 04
Frctn Lou m 6 64 cum Volume acre ft 45 12 68 80 46 65
C I Loss 0 25 Cum SA acres 25 82 16 83 26 52

I

I

I warning

warning

warning

warning

The energy equation could not be balanced within the specified number of iterations The
program Ilsed critical depth for the water sllrface and continued On with the calClllations
The velocity head has changed by more than 0 5 ft O 15m This may indicate the need for
additional cross sections

s

e

r n t
a

h
r r

f
a

d j i afO o s

the current and previ ous cross section

During the standard step iterations when the a sumed water surface was set egual to critical
depth tile calculated water surface came back below critical depth This ind cates that there is
not valid subcritial swer T prognmdefaulted to critical depth

CRDSSSECTION

INPUT

DescriptioStation Elevation Data num

Sta Elev su Elev
07910 52 2 497908 55

20 87894 01 21 577893 81
46 857887 01 54 297885 02
64 647882 24 757879 46

103 947872 27106 087871 77
144 717868 66147 517868 6
172 687868 21 177 B 7868 1
218 U7e66 29 22L257866 25
245 35 7865 7 249 47864 98
307 917862 82310 24 7863
325 257862 78326 497862 6
346 967862 28 349 73 7862 61
363 037864 76371 85 7870
388 897881 02389 417881 41
404 977892 84410 427895 47
426 327902 87427 197903 36

I

I
RIVER Crystal
REACH Marble

I

I

RS 14921

80

Sta Elev
6 087905 79

23217893 37
55 017884 83
79 477878 27

121 567869 88
157 877868 42
185 497868 04
225 877866 2G
256 657863 59
311 447863 09
329 547862 3
353 647863 06
374 937870 38
396 237885 69

4157897 28
430 057902 69

SU Elev
12 857900 37
30 547891 39
57 677884 11
95 72 787391

126 447869 22
161 027868 35

199 31 7866 97
2122478G6 11
260 437862 89
316 287863 27
344 217861 98

358 37863 53
375 847870 89
401 957890 88
417 527898 55
433 757900 92

Sta lev
14 47899 14

43 937887 8
63 167882 64
96 017873 85

136 567868 8
168 23 7868 3
209 677866 55

242 7786i l3
287 967 62 81
323 627862 88
344 887862 06
360 1 786373
382 037874 77
403 32 71191 84
420 527900 09
435 987900 58

I
Manning n Villle O S

m n Val nval nVal m n val nval
0 245 35 OS 329 54 035 346 96 OS 360 lS 00

Binksta Left Right Lengths Left Channel Right CoeffCcntr Expan
329 54 346 96 552 68 542 09 587 67 3

C tDSSSECTIONOUTPlT Profile nOO year

I
E G Elev ft
vel Head ft

h m
E G slope ft ft

QTotal cfs

m S

MaxchlOpth ft
Conv Total cfs

Lengthllltd ft
MinChEl ft

T m
I
I

7866 56
1 17

7865 39
7865 39

0 016681
218100

117 24
7 7l
3 41

16883 9
554 68

786198
LV
6 5l
0 10

m

al
L 5gB c g

l Rig 5gB
Reach Len ft 552 68 542 09 587 67
Flow Area Sllft 19073 56 65 34 89

1 srt l j n 6 t 2 1
Top Wldth ft 82 45 17 42 17 37
Avg vel ft 6 70 12 03 6 36

Hydr oepth ft 2 31 3 25 201
conv cfs 9891 4 5274 4 1718 1

h
d j s m 8L 1 1

u PtIIVIrtttr1t rnroug 4 fJ 01
CumVolllme acre ft 36 80 62 23 38 22
Cum SA acres 21 51 16 57 23 21

warning

The ener9Y equation Could not be balanced within the specified number of iterations The

program used critical depth for the water surface and continued on with the calculations
Theenergvlosswasgreaterthan1 0ft 0 3m betweenthecurrentandpreviouscroS5section
This may dicate tne need fot add t olla uo 5o tm

Durinll the standard step iterations when the assumed water surface was set egual to critical
depth the calculated water surface came back below critlcal depth Thi lndlCates that there is

notavalidsubcriticalanswer The programdetaulted to critical depth

CROSS SECTION OUTPlT Profile Floodway

The energy eqllation could not be balanced within the specified numberof iterations The
progr1llll used critical depth for the water surtace and continued on with the calculations
The velocity head has changed by more than 0 5 ft 0 15 m This lIlay indicate the need f r
add tion l cross sections

Theenern loss was 9reaterthan 1 0ft 0 3m between the current and previous cross section
This may lndicate the need for additional cross sections
During the standard step iterations when the assumed water surface was set e9ual to critical
depth thecalculatedwatersurfacecamebackbelowcriticaldepth ThlS indlCates that there is
not a valid subcritical answer The program def ulted to critical depth

CROSS SECTION OUTPUT profilelO year

warning
w rning

I E G Elev ft
Vel Head ft
W S Elev tt
Crit W S ft
E G Slope ftft

QToul ds

f m S

v

h
o fh m

Length wtd ft

MinChEl ft
lpha

rit m

I
I Warning

warning

warning

I
warmng

I

I

7866 94
1 35

7865 59
7865 59

0 018922
218100

86 96
8 75
3 61

151155 1
548 65

7861 98
113
8 59
0 08

Element
wt n val
Reach Len eft
Flow Area sq ft

1 srt
TOp width ft
Avg vel ft s

Hydr oepth ft
COny ds

dS Sll m
StrearnlCffler lb ft5
Cum volume acre ft
Cum SA acres

Left OR
0 050

552 68

189 02
189 02

1467 51
69 54
7 76
272

106611 3
72 22
309

H OO
16 00

6 16

Channel
0 035

542 09
60 12
60 12

713 49
17 42
11 87
3 45

5186 8
20 75

3 42
C r 2

68 64
16 57

Right DB

587 67

1146
5 11
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I

I e H laV g
Elev eft

ent 01 5 Cft
E G slope ft ft

Q Total Cds
ToP Width ft
vel Tonl ft s

MlIlChlOpth ft
conv Total cfs

L1lgth Wed ft
olin eh El eft
Alpha

rit t UU

I

I

7865 98
0 99

7864 99
7864 99

0 016567
1657 00

114 18
7 02
3 01

12873 6
50 62

7861 98
129
7 56
0 02

crysulRiver r p

CB 8
1 Ri8 6sg8

542 09 587 67
49 70 28 13
49 70 28 13

545 99 160 02
17 42 16 55
10 98 5 69
2 85 170

4241 9 1243 2
1744 16 86

2 95 173
32 38 9 82
53 49 26 74
16 57 18 90

Element
wt n val
Reachlen ft
Flow Area sqft

1s t
Top width ft
Avg vel ft s

Hydr celleh ft

cmv ecfs
wettedier

CftlShear lb sqft
Stream power l fts
cum volume acre fe

cum SA lI cres

LeftOB
0 050

552 68
158 32
158 32
950 99

80 21

6 01
197

7388 4
110 46

2 04
12 22
27 88
18 77

war i g The energy equation could not be balanced withi the specified number of iterations The

program used critical depth for the water surface and continued 0nwiththecalculations
war i g The

energl loss WaS greater than 1 0 ft 0 3 m betWfen the current and previous crosssection
This maYlndicate the need for additional cross sections

warni ng
i e

t
t

e

c

n

b
e

r 1
s w

i
e

n e

O

t

t
e is

notavalidsubcriticalanswH The programdefal lted to critical depth
CROSS SECTION OUTPUT profile ISO year

e H
V W 7866 40 Element LeftOB Channel Rig 5gB112 Wt n val 0 050 0 035

w Elev

ft5 7865 29 Reachun ft 552 68 542 09 587 67
cnt II S ft 7865 29 Flow Area sq ft 182 02 54 80 33 06
E G Slope ftft 0 016583 Area sj ft 182 02 54 80 33 06

QTotal fs 2031 00 Flow c s 1184 15 642 74 204 12

m S

116 43 TOp W1 dth ft 81 85 17 42 17 15
7 53 AV9

vel ft s5 6 51 11 73 6 17

MaxchlOpth ft5 330 Hyr oepth ft 2 22 3 15 193
cony Total cfs 15771 5 conY cfs 9195 4 49911 1585 0
Length wtd ft 554 35 wetted per ft5 82 13 17 44 17 53
MinchEl ft 7861 98 shear lb sqft 2 29 3 25 195
Alpha 1 27 Stream power 1b fts 14 93 38 16 12 05
Frctn LOSS ft 6 49 Cum Volume acre ftJ 34 12 59 83 34 72
cO Loss ft 0 09 cum SA acres 20 73 16 57 22 25

I

I

I
wunill9

warning
war in9

the energy equation could not be bll hm edwithin the specified number of iterations The

pro9ramusedcriticaldepthforthewatersurfaceandcontinuedonwith the calculations

s

e

rn t
a

h
r

r f
a

d i afOc o 5

the current and previous cross section

During the standard 5tep iteration5 when the assumed water surface was set elual to critical
depth the calculated water surface came back below critical depth This indlcates that there is
notavalid5ubcriticalanswer The program defaulted to critical depth

CROSS SECTION OUTPUT profilel500 year

e H
v g 7866 91 Element LeftOB Channel R

g 55ZB125 n val 0 050 0 035
11 5 Elev ft 786566 Reach Len ft 552 68 542 09 587 67
crit 10 5 ft 7865 66 Flow IIrea 5q ft 212 99 61 31 39 61
E G Slope ftft 0 016071

1 srt 212 99 61 l 39 61
QTotal cfs 2515 00 1488 99 762 85 261 16

f 5

119 30 TopwidthCft 83 95 17 42 17 93
8 01

9
v

1Pt fI g 6 99 12 44 6 64
Ma chl Dpth ft 3 68 2 54 3 52 2 21
Conv Total Ccfs 19838 7 conv cfs 11745 4 6017 5 2075 8
LengthWtd ft 55sn wetted per ft 84 26 17 44 18 H
MinchEl ft 786198 shear lbsqft 2 54 3 S3 216

Alpha 125 Strepower 1 jftsJ 17 7 43 89 14 36

fr
l m 6 55 cumlt lume atrehJ 4 54 67 6 46 04

0 10 cum SA acres 25 20 16 57 26 31

I
I

1

I Warning

The energy equation could not be balanced within the specified number of iterations The
program used critical depth for the water surface and continued on with the calculations

i s

e

gr n t
a

hr
r

f
a

d i aflc o s i
the current and previ ous cross section

Ouring the standard step iterations when the assumed water surface was Set lual to critical
depth the calculated water surface cameback below critical depth Thi5 indlCate5 that there is
not a valid subcritlcal answer The program defaulted to critical depth

CROSS SECTION

warnin9

warning

RIVER crystal
REACfl Marble RS 14378

Description
Station Elevation Data

Sta Elev Sta Elev
07902 98 287902 87

11 157B91 D5 lB 7789S 56
35 057888 51 36 197888 02
5tH 7883 6 57 557881 74
72 947874 14 75 397872 5

94 547854 44 95 427853 81

117 377850 87117 737850 97
129 697850 41130 197850 26
168 87 7849172 587849 6
188 247852 35 191 337852 32
222 157852 01240 487851 55
252 987850 4257 527849 46
273 3785Q 48 274 597650 69
294 087852 83 304 35 7852 58

33157851 96 331 067851 81
346 487853 86346 967853 94

376 287853 93381 7978B 9

400 867851 92 405 997855 48
423 367865 65427 657868 99

448 27873 71 456 617874 3
47 227876 14 475 367876 42

488 327875 38489 867875 44
506 487876 6509 857876 84

530 47882 94531 187883 38
546 867880 21 547 787880 33

I

I

I
I Manning s n values

Sea nval Sta
o 06104 32

m

Sta Elev
3 14 79016

18 677695 5
39 72 7887
58 937881 35
80 147869 B
97 15 7852 9

118 437850 92
132 33 7849 92
180 367850 87
198 927852 21

242 77851 5
262 427848 96

284 51782 6
306 987852 57

H5 187852 18
349 247853 93
386 557853 9

407 17855 81
430 787871 54
458 477874 44
476 417876 26
492 237875 62
515 777877 77

531 397883 5
570 087880 07

Sta lev
6 657900 24

19 07789S 43
44 13788 75
61 747880 61
83 35 7866

104 327849 11
120 777850 7
135 94 7848 9
181 057850 98
201 67852 19

247 557851 48
265 837849 05
286 81785298
314 637852 66
340 237852 98
165 1771153 84
390 117853 85
415 057859 45
433 53 787 73
464 927875 08
478 147875 98
498 177876 04
519 927878 26
B5 787881 59
571 467880 5

Sta Elev
9 11 7899 3

29 73 7890 6
47 127885 02
71 277875 23
93 23 7855 72
110 57848 98

125 877850 68
165 06 7849
185 637851 85
207 237851 92
248 887851 21

2737850 37
2119 01752 91

324 97852 81
l45 457BSl 66
373 487853 93
396 837853 92
417 377860 77
439 987873 67
468 757875 54
482 777875 21
499 577876 13
521 267878 48
539 047879 87

578788192

nUm 5
nVal Sta

05135 94

n val
m5

nval Sta
05286 81

nval
06168 87

Expan
J

I
Banksta Left Right Lengths Left Channel

135 94168 87 535 21 599 19

Ineffective Flow num 1

StaL StaR Elev Permanent

188 24 578785235 F

CROSSSECT10NOUTPUT ProfilenOO year

H
V W

I

I

coeffContr
J

7853 47
0 85

Element
wt n val

Leftoa
0 051

Channel
0 03S Rig 5ga
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I

I

I

I

w Elev eft
Crltw s ft
E G slope ftft
Qletal cfs

TOp Width ft
vel Tetal ft s

iIX ehl opth ft
Conv Total cfs
Lengthwtd ft
MiockEl ft
Alpha
Frctnloss ft
C 4 E LOSS eft

warning

Warning
warning

Warning

warning

7852 62
7852 62

0 008738
218100

207 06
5 68
3 72

23331 7
575 59

7848 90
169
5 35
0 10

Reach Len ft
Flow Area sq ft
Area sq ft
Flaw cfs

Toplndth ft
Avg veL ft s

Hydr e th ft
Conv Cds
wetted Per ft
shear lb sqft
stream power 1 ft s

CumvolulJe acre ft
Cum SA acres

BS 21
94 03
94 03

465 17
38 26
4 95
2 46

4976 3

39 61
130
6 41

34 99
20 75

crystalRiver rep
599 19 522 70
120 62 169 19
120 62 169 19

1137 46 578 37
3293 135 87
9 43 342
366 125

11168 2 6167 2
H 93 136 86
2 00 0 67

18 84 2 31
61 12 36 84
16 26 22 18

The energyequlltion could nOt be balanced witllin the specified numberofiterations The
prO Jr1lJll used critical depth for the water surface and continued on with the calculations
Oivlded flow computed for this cross section
The velocity head has chan ed by more than 0 5 ft 0 1m This may indicate the need for
additional cross sections

i fs

e

rn t
a

h
r r

f
a

d i afO o s

the current and previous cross secti On

h g f e

t
t

e

c

n

b f
e

ri f l
s w

i efn t o

t
t

e is
not a valid subcritical answer Tile program defaulted to critical deptll

CROSSSECTlONOUTPUT ProfilelFloodwayI
I

I

I

e H
v m

w Elev ft
ent W S ft
E G SlopeCft ft
QTotal cfs

HUs
MaxehlDpth ft
conv Total cfs

Length Wtd ft
MinehEl ft

Alpha
FrctnLoss ft
e E LOSS ft

warning

warning
warning

warning

785577
217

785360
785360

0 013158
218100

44 06
11 25
4 70

19013 7
587 53

7848 90
111
6 67
0 09

Element

Wt n val
Reach Len ft
Flow Area sq ft

1St
Top width ft

Avg vel ft s

Hydr oepth ft
Conv cfs

wettedPer

Cftlshear lb sq h

stream power l fts
eumvolue acreft

Cum SA acres

LeftOB Channel
1035

535 21 599 U
152 83
152 83

1894 58
H 9
12 40

4 64
16516 7

37 63
3 34

41 36
14 80 67 31
572 16 26

Rig 5gB
522 70
41 10
41 10

286 42
11 13
6 97
369

2497 0
14 06

2 40
16 73
11 18

5 04

The energy equation could not be balanced within the specif ed number of iterations The
program used critical depth for the water surface and continued on with the calcu1ations

ig sr o

a agr t n g f rM l dl e

h
h

r

t

d h

p
t

s secti on

This may lndicate the need for addit onal cross sections

During the standard step iterations when the assumed water surhce was set equal to critical
depth the calculated water surface came back below critical depth This ind1cates that there is
not a valid subcritical answer The prograJll defaulud to critical depth

CROSS SECTION OUTPUT profilellO year

ef H l v m 7853 44 Element LeftOB Channel Rig 5gB118 n val 0 051 0 035

t m 785226 each Len ft 535 21 599 19 522 70
7852 26 Flow Area sq ft 110 24 1011 64 31 87

E G Slope ft ft 0 011559

16 St 80 24 108 64 124 26
QToul cfs 1657 00 415 10 1098 94 142 97

3 m 5

1112 89 p f m s

37 57 32 93 112 39
7 51 517 10 12 4 49

v

h
o fh l lS fly r Depth ft 2 14 330 169

15412 4 onv cfs 38610 102216 1329 8
Lengthwtd h 582 10 Wetted Per ft 311 83 32 93 19 15
Min Ch El ft 7848 90 Shear lb sq ft 149 2 38 120
Alpha 135 streampower l fts 7 71 24 08 539

frctnLossft 6 52 cum volume acreh 26 37 52 50 25n
C E LOSS ft 0 05 lJI11SA acres 18 02 16 26 18 03

warning The energy equation could not be balanced within the specifiednumberofiterations The

warning gi f i 1 t hf rc is i face and continued on with the calculations

warn ng i 1s

e

rn i t
a

h
r r

f
a

d i afO o s

the current and previ ous cross sect on

Warning h i l e

t
t

e

c

n

b l
e

r 1 sd
w

i efn e

D

t
t

e is
not a valid subcritical answer The program defaulted to critical depth

J
Note Multiphcritical depths were found at this location Thecrltical depth with the lowest valid water

surface was used

C S EQI99l ll ULf9m ar

eef H

v W 7855 i m

al

t m mu r t t
ot jl fgt ft 02g 6 l srt

TO width ft 196 60 TOP Width ft

x 2 fa6p tm U r v6 jt
f m

conv Total cfs 21781 4 cony cfs

Lengthwtd ft 576 31 wetted Per ft
MinchEl ft 7848 90 Shear lb sqft
Alpha 171 streamPower l fts

FrctnLossft 5 42 cum volume acre ft
C ELoss h 0 10 cum SA acres

I

I

I

I

I

I

I

I

I

I

Warning

warning
warning

warning

Warning

Left 08
0 051

535 21
90 27
90 27

434 71
38 07
4 82
2 37

4662 1
39 40
124
5 99

32 40
19 97

Channel
O Oll

599 19
117 37
117 37

1084 16
32 93
9 24
3 56

11627 1
32 93
193

11 87
58 76
16 26

Rig sgB
522 70
156 46
156 46
512 12
125 60

3 ll
125

S492 2
126 56

0 67
2 20

33 44
21 28

The energy equation could not be balanced within the specified number of iterations The

prograJll used critical depth for the water surface and continued on with the calculations
Divlded flow computed for this cross section
The velocity head has changed by more than 0 5 ft 0 15m This may indicate the need for
addit onalcrosssections
The ener9r los was greater than 1 0 ft 0 3 m between the current and previous cross section
This may lndicate the need foraddltional cross sections
curing the standard step iterations wl1en the assumed Ia ersurface was se egual to critical
depth the calculated water surface came back below crnlcal depth ThlS lndlcates that there is
not a valid subcritical answer TheprograJlldefaultedtocriticaldepth

CROSS SecCTiOH OJTI U1

1i
V i

w s Elev ft

critw S ft

E G slope ft ft
QTotal cfs

m S

MaxchlOpthft
conv Total cfs

Lenllthwtd ft
MinchEl ft

Alpha

Profilell50Q year

7853 72
0 91

7852 81
7852 81

0 009034
2515 00

232 17
5 91
L91

26460 0
574 48

71148 90
168

Element
wt n val
Reach Len ft

F10wArea sqft
Area sq ft

Flow cfs

TpWldth ft

Avg vel ft s

Hydr oepth ft
cpnv cfs
wetted Per ft
shear lb qft
screampower l fts

LeftOB
0 01

535 21
101 26
101 26

532 19
38 61

5 26
2 62

5599 1
40 01
143
7 50

Channel
0 03

599 19
126 81
126 81

1257 19
32 93
9 91
3 85

13226 8
32 93
2 17

21 53

Rig 5gB
522 70
197 13
197 13
725 62
160 82

3 68
123

7634 2
161 85

0 69
2 53
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I

I FrctnLoss ft
C ELoSS ft

I
warning

warning
warning

warning

warning

The energy equation could not be balanced within the specified number of iterations The

proram used critical depth for the water surface and continued on with tilecalculations
oi n d fltmcomputed for tms cross section
The velacity head has changed by more thanO S ft O 1Sm This may indicate the need for

additionlcrosssections
The energt 1055 was greater than 10 ft O llll between the current and previous cross section
ThismaYlndicatetheneedforadditionalcr05ssectipns
During the standrd step iterations wilen the assumed water surface was set equal to critical
depth the calculated water surhcecalllebacl helowcrltlcal aepth nhindHatesthattnereis
not a valid subcritical answer The program defaulted to critical depth

CROSS SECTION

I RIVER crystal
tEACH Marble RS 13779

I
INPUT

oescription
station Elevation Data num

Sta Elev Sta Elev
07872 16 1227871 76

21 567861 06 28 967857 51
52 07 7850 58 977848 33
73 467843 13 78 977843 1

102 927842 71113 097842 68
153 77 7842 7 158 987842 54
17S 967840A5 UIL9911B8 98
221 617835 21 228 997836 68

2427840 01247 277839 93
2697840 01276 847839 93

292 497843 28296 787843 41
326 657843 42329 017843 56
387 677843 91 428 347844 6
463 337845 27 470 117845 33
493 211846 03500 267846 lS
524 327847 25525 677847 43
542 267847 58546 337847 71
561 427848 42 566 37848 61
582 717849 57585 33 7849 94
596 987851 72603 177851 78
630 247852 12 632 427852 13
648 457852 24651 22 78522
674 977854 42677 437854 9
686 547855 89689 867856 13
700 947858 15702 137858 31
lB 137659 86 714 178 0 19
729 377864 03753287863 61
778 087860 08780 247860 1
795 337861 l6 801 097861 88
812 097862 96817 977863 85
834 117865 53840 437865 55
855 467867 03855 927867 1
869 387868 28874 067867 8

I

I

I
I

5 68

0 13
cum volWlle acre ft
cum SA acres

ClstalRiver rell
66 45 44 44
16 26 25 10

41 55
24 42

G

SU Elev
8 967868 7

31 731856 61
62 247847 35
82 587843 11

118 987842 71

163 941842 47
186 211816 05

235 127838 34
255 467839 88
277 367840 06

2991843 51
346 991843 56
446 95784 1
478 427845 54
502 597846 17
531 071847 49
548 191847 78
568 971848 84

590 41850 71
606 697851 79
636 267852 13
661 257852 38
677 85 7855
691 141856 27
704 791858 73

72071862 2
754 141863 44
782 747860 24
802 881862 08
823 097864 26
845 081865 84

858 487867 42
877 967869 14

Sta Elow
11 767866 82
38 977854 18
68 977844 93
88 977843 08

138 987842 71
168 987842 38

188 647834 89
238 997839 22

2597839 91

285 67843 07
306 317843 62
349 017843 55
449 23764515
482 227845 66
509 15 7846 2

537 197847 43

553 877847 96
570 187848 9
592 177851 02

621 877851 88
638 457852 12

663 247852 68
681 117855 02
694 117856 81
710 597859 44
724 657863 45
769 037860 65

787 797860 7
806 787862 43
825 737864 79
848 157866 17

l67 03 7868 6
879 387869 55

Sta Elev
16 537863 65
48 977850 93
72 697843 l6
98 977842 81
143 67842 7

171 717842 22
220 097834 89
240 367839 61
265 637819 9
287 917843 21

3097843 29
369 017843 68

60 22 8LH
485 96784 79
516 727846 21
538 787847 5
559 197848 25
577 077849 18

94 43 78 113
624 837851 91
643 527852 17
668 397851 73
684 417855 53
695 877857 46
711 97859 62

7287863 87
771 657860 18

790 17860 87
810 427862 79
830 837865 23
854 887866 97

11611 7B 8 51

I

Manning s nlaluu num

sta n val oval nval nval nlal
0 00 175 96 os 188 64 035 220 09 os 276 84 00

sankSta Left Right lengths left channel Right coeffContr Expan
18S 64 220 09 465 25 464 83 465 06 l

CROSS SECTIO OUTPUT profi le 10D year

e H

v 7841 52 Element left os Channel Rig 65 B
1 8 w n val 0 050 0 035

it tm 7839 64 Reachlen ft 465 25 464 83 465 06
7839 64 Flow Area sq ft 25 84 149 26 50 86

E G slope ft ft 0 009909 Area s ft 25 84 149 26 50 86

QTotal cis 218100 Flow c 127 57 178148 271 94

us 62 83 Top Wl dth ft 11 00 l1 45 20 38

9 65 AV vel ftsS 4 4 n 4 5 15

v

h
o nh m 475 Hyr Depthf1 2 35 4 75 250

21910 4 conll cfs 12816 17896 8 2732 0

len9thW1d ft 464 93 wened per f1 11 99 31 45 20 93

MinchEl ft 7834 89 Shear lbj q ft 133 294 1 50

Alpha 130 Stream power 1 ft s 6 58 35 04 8 04

T t m 5 19 cum lIolume acre ft 34 26 51 27 3 52

0 03 Cum SA acres 20 44 15 81 21 24

I

I
warning

warning

Warning

The energyequnion could not be balanced within thespecifiedoumb erof iteration The

program used critical c ep1 h for the water surface and continued on with the calculations

Theenergylosswasgreaterthanl 0ft 0 3m between1 hecurreotand previous cross section
This maY1ndicne the leed for addi1 ional cross sections

During the sundard step iterations when the assumed water surface was set e9ual to critical
depth the calculated water urface Came back below critical depth This indlcates that there is
not a valid subcritical answer The program defaulted to critical depth

CROSS SECTION OUTPUT profile Floodway

H r f 784152 Element left OS Channel Rig 5gs188 n val 0 050 O OlS

rit m 7839 64 Reachlen ft 465 25 464 83 465 06
7839 64 Flow Area sqft 25 84 149 26 50 86

E G slope ft ft 0 009909 r srt 25 84 149 26 50 86

Qrotal cfs 218100 127 57 17 1 s 271 4

i s

62 83 TOp width ft 11 00 31 45 20 38
9 65 I

Pt
f m 4 94 11 94 5 lS

v

h

o ih m 4 75 2 35 4 75 2 50

21910 4 conl cfs 12816 17896 8 2732 0

Length wtd ft 464 91 Wetted per ft 11 99 31 45 20 93
MinchEl ft 7834 89 shear lb sq ft 133 2 94 150

Alpha 1 0 Stream Power 11ft s 6 58 35 04 8 04

FrctnlOSS m 5 19 Cum volume acreft 14 64 65 3 10 63

C E lOSS 0 03 Cum SA acres 5 65 15 81 4 8S

I

I

I warning

The energy equatian could not be balanced within the specified numberofiterations The
Ilrograll used critical deptll f r tile water surface a nd continued on with the calculatians

s

e

r n t

a

h
r

r f
a dai i afOc o s ii the current and previous cross section

During tne standard nep iterations when the assumed water surface wu set e9ual to critical

depth the calculated water surface came back below critical depth This indlcates 1hat there is
not a valid subcritical answer The proqram defaulted to critical depth

ROSS SECTION OUTPUT ProfilellO year

warning

warning

I H

V g
W S Elev ft

critw S ft

E G slope ft ft

QToul cfs

TOp width ft

7840 55

167
7838 88
7838 88

0 010863
1657 00

58 22

I

I

Element

wt n IIal

Reachlen ft
Flow Area sq fe

1 srt
TOp Width ft

left OS
0 050

465 25
18 0f
18 06
81 87
9 39

Channel
O ll35

464 83
125 31

125 31
1393 55

31 45

Rig 5
s

465 06
36 43
36 43

181 59
17 38

page 35



I

I
I

I

I
I

I

I
I

I

I

I

I

1

I

I

I

I

I

vel Tonl ft s

Maxchlopth Ft
Conv Total cfs
Length Wed ft

MinchEl ft
Alpha
Frctnloss ft
C E loss eft

CrystllRiver rep
nn 4 99

3 98 2 10
13370 5 1742 2

31 45 17 84
2 70 138

30 05 6 90
50 90 24 75
15 81 17 25

g vel fth
Hydr DepthCft
cony CF5
wetted per ft
shear lbjs ft
streamPower l fts

CllmVolume acreft
cum SA acres

9 22
3 98

15898 2
464 92

7834 89
127
5 21
0 07

4 53
192

78S S
10 20
120

S44
2 76
17 73

warning

warning

warning

The enerlY equation could not be balanced within the specified number of iterations The
prograM used critical depth for the water surface and continued on with the calcuhtions

s

e

91n1 t a

h
r r

f
a

d i i a

O
c o s

the current and rel ious cross section

During the standard ste iterations when tile assumed water surface was set jual to critical
depth the calculated water surface came back below critical depth This indlCatU that there is
not ala1id subcritical answer The prollram defaulted to critical depth

CROSSSeCTIOlOUTPUT Profilel50 year

e H
v iP 784126 element leftOB channel Ri8 sgB184 n val O OSO O OlS

w elev

ft5
7839 42 Reach Len ft 465 2S 464 83 46S 06

Crlt W S ft 7839 42 Flow Area sq ft B S2 142 48 46 SS
E G slope ft ft 0 010203

j 1srt B S2 142 48 46 S5
QTotal cfs 2031 00 113 77 l nl 244 7

HUs 6161 TOp width ft 10 56 31 4S 19 60
9 S6 AI vel fts 4 84 11 74 52S

Max chl Dpth ft 4 S3 Hyr Depth ft 2 23 4 n 237
conI Total CfS 20106 6 Conl cfs 1126 3 16S611 2419 2

Length wtd ft 464 92 d
6 iq m 11 49 31 45 20 13

Minchel ft 7834 89 130 289 147

Alpha 129 stream Power lbjfts 6 31 33 88 7 73

T m S 27 Cum volume acre ft 31 70 56 97 32 23
0 04 Cum SA acres 19 67 lS 81 20 41

warning

warning

warning

The energy equat on could not be balanced within the specified n umber of iterations The

programusedcrltical deptl for the waters urf ce ndcolltilledollwith necalcuht lmS

i 5

e

r n r
a

h
r r

f
a

d i afO O s

the current and previ ous cross secti on

Durinll tile standard step iterations when the assumed water surface was set ejual to critical

depth thecalcu1atedwatersurfacecamebackbelowcriticaldepth This ndlcates that there is

not ava1id sUbcritical answer The pragram defaulted ta critical depth
CROSS SECTION OUTPUT Profilel OO year

e H
I iP 7842 09 Element LeftOB Channel Ri8 6s3B2 20 n val O OSO O OlS

t m 7839 89 Reach Len ft 46S 2S 464 83 465 06
7839 89 Flow Area sq ft 28 71 lS7 27 S6 20

e G Slope ftft 0 010a70 1sr 28 71 S7 27 5 21
QTotal cfs 2515 00 154 26 203S S9 12S 1S
TO Width ft 67 40 H P Width ft nS3 31 4S 24 43
ve Toul ftls 10 9 AV vel ftjS S 7 12 94 5 79

I

hio th m S OO Hyr Depth ft 2 49 S OO O
24122 1 conI cfs 1479 6 19S24 0 3118 6

Lengthwtd ft 464 93 wetted per ft 12 S7 314S 201
MinCkEl ft 7834 89 shear lh sqft 155 3 39 l S2

Alpha 131 stream Pawer 1 jft 5 8 33 43 92 8 82
r t m 5 8 cum Volume acreft 40 75 64 50 42 92

0 08 ClmSA acres 24 11 15 81 23 99

Warning The energy equation could not be balanced tthin thspecified number of iterations The

g d d f
t hf r c s ii face and continued on with he calculations

The energy loss was greater than 1 0ft 0 3m be eenthecurrentandprev ous craSS section
This may 1ndicate the need for additional cross sections
During the standard step iteratians when the assumed water sur facewassetejualtacritical
depth thecalculatedwatersurfacecamebackbelowcriticaldepth This indlCates that there is

notavalidsubcrit1Calallswer The program defaulted to critical depth
CROSS SECTION

Warning
warmng

warning

RIVER crystal
ilEACMarble TIS IB14

INPUT

Description
Station Elevation Oata num

Sta Elel Sta elel
o 78S3 18 177848 99

49 iHtH n
146 857812 06 1477831 99

1677828 77 1777828 67
217 7830 27 H7 SS 7830 46

237 017832 94 238 27833 02
266 7 7833 9 277 7833 75

3777831 97 3977831S9
4777832 48 49778371
S77 7834 597 167834 01
6577834 64 677 783S 4
757 783S 3 760 9S783S 29
7777836 39 7877836 54

8S7 167837 31 8777837 94
8977840 88897 167840 96

916 927850 16920 837850 71
947 967849 44948 497849 77
957 257858 38964 427865 49

92
SU Elev Sta Ehv

17 167848 94 377843 34

1 7i 7iffit
147 1278H 94 153 4S 7829 3
183 817827 81 209 187827 75

222 017831 96226 427832 3
246 347834 62246 727814 71

277333 2 3D7Im 99

4177831 84 4377831 97
5177833 36 37 167833 36

6177834 26 6277834 19

6977835 6S 7177835 3
761 6783S 82764 667836 04

7977836 67 81778l7 05
887 447838 17891 477838 23

9077845 27907 147845 36

941 3978 O 46943 6278S0 31
95S 487856 42956 967858 07

Sta Elel
37 217843 27

77 7 17 1

139 34783S 24
16 937829 1
216 797830 2

2277832 35
27 7834 1
778 2 23

4 77832 5
5577833 49
6377834 14
747783S 54

766 857836 11
8377837 31

896 47840 6
914 187849 74

9477849 62
9178S8 12

Manning snvalues

Sta nval Sta
o 06183 81

num l
nVal Sta

035 209 18
nval

06

Banksta left Ri9ht Lengths Left Channel Right Coeffcantr Expan
183 81 209 18 514 62 494 08 474 87 J

Ineffective Flow num

StaL StaR Elel Permanent
246 72 964 427834 71

CROSSSECTIOlOllTPUT profilellOO year

eT fI

1 g 7333 91 E lellllrt left 011 channel Tli8 6gtl1 79 n val 0 060 O OlS

t m 7812 1 Reach Len ft 514 62 494 08 474 87
78l2 1 Flow Area sq ft 112 S6 110 36 29 67

E G Slope ftjft 0 012664 1srt 112 S6 110 36 S111

QTatal cfs 218100 649 7S 1404 96 126 29

m S

1S8 23 TopWidth ft 37 12 25 37 95 73
8 63 AV vel ftjS 5 77 12 73 4 26

Max Cnl Opth ft 4 38 Hyr Oepth ft 3 03 4 35 197
conv Tatal ds 19380 4 canl ds 5773 7 12484 5 1122 2

Lengthwtd ft 495 86 wetted per ft 37 76 2S 37 15 71
MinChel ft 7827 7S

m H ft s

236 3 44 149

Alpha 1 5 13 61 43 78 6 lS

FrctnLoss ft 5 92 CUIIIIalume acreft 33 S2 n88 4 98

PIlge36



I

I C E lQS ft G OE cum l acres

Warning

warning
warning

warning

The energy equition could not beblllancedwithill tile specified n twnber of iterations The
pro9ramusedcriticaldepthforthewatersurfaceandcontinuedonwiththecalculations
DivHled flow computed for this crosssection
The energy 105s was llreat

r than 10 Ft 0 3 m between the current and previous cross section
This may ndieatthe need for additional cross sections

During the standard stell iterations when the assumed water surface was set 9ua1 tG critical
depth the calculated water surface came back below critical depth This nd cates that there is

it or 1 ri 5
a r

fOU
e

a

r

ml
d

e

c n 1 dd wieh the lowest valid
surface was used

I
Note

I
CROSS SECTION OUTPUT

ee I1
v

C W
w s Elev ft
Crit w s ft
E G slope ft ft
Q Total cfs

i H s

MaxchlOpth ft
Conv Total cfs
length Wtd ft
MinchEl ft
Alpha
FrctnlOSs ft
C E Loss ft

Profile FloocMay
78B 92 Element

179 Wt n Val
7832 13 Reach Len ft
7832 13 Flow Area sq ft

0 012664 Area sl218100 Flow c 5

158 23 TOpWldth ft
V

Pt
f

19380 4 conv cfs
49058 oIetud er

ftl7827 75 Shellr lb sqft
115 Streampower l fts
653 cum volume ac e ft

0 02 cum SA acres

I

I warning

Warning
warning

Warning

The energy equation could not be balancedwithill the specified numberofiterations The

pr09ram used critical depth for the atesurface and continued on with the calculations
Divlded flow computed for this cross section

i 5

e
n t

lI

h
r t f a

d i afO o s ii the current and previous cross section

During the standard step iterations when the assumed water surface lollS set equal to critical
depth the calculated water surface came back below critical depth This indicates that there is

it pi
l

i i j s

a r

fou
e

a

r

i
m

1 i
d

e

c

i ll d
h with the 10Wst vali d water

surfce was usedI Note

20 19 is ia Rive
o

Water

Left 08
0 060

514 62
112 56
112 56
649 71

37 12
5 77

3 03
5773 7
37 7t
2 36

13 61
13 91
5 39

Channel
0 035

494 08
110 36
110 36

1404 96
25 37
12 73
4 35

12484 5
25 31

3 44

43 78
63 85
15 51

Ri8 6gB
474 87

29 67

51 11
126 29

95 73
4 26
197

1122 2
15 71
149
6 35

10 08
4 23

CROSS SECTION OUTPUT Profile 1I10 year

e H l v g 78B 03 Element LeftOB Channel Rig 66gB143 w n val 0 060 0 035

W S Elev ft 7831 60 Reach Len ft 514 62 494 08 474 87
Crit w s Cft 7831 60 Flow Area sq ft 93 20 96 90 22 87
E G Slope ft ft 0 011845 Area s ft 93 20 96 90 22 88

QTotal cfs 1657 00 Flow c s 470 13 1094 04 92 83

i n S

74 30 Top width ft 35 87 25 37 1305
7 78 AV vel ftjS 5 04 11 29 4 06

ax chl Dpth ft 3 85 Hyr Oepth ft 2 60 3 82 194
conv Total cfS 15225 2 conv cfs 4319 8 10052 5 853 0

Length wed ft 495 89 Wetted Per fe 36 40 25 37 12 37

MinchEl ft 7827 75 shear lb sqft 189 2 82 137

Alpha 152 StreamPwer ljfts 9 55 31 89 5 55
FrctnLoss m 5 78 cum volume acre ft 25 17 49 71 24 43

C ElOSS 0 03 cum SA acres 17 49 15 51 17 09

I

I
1

The energy equation could not be balanced within the specified number of iterations The

pr9ramusedcriticaldepthforthewatersurfaceandcontinuedonwiththecalculations
o1vlded flow computed for this cross section
The nerll 10 s was greater than 10 ft 0 3 m between the current and previous cro section

ThismaYlndicate the need for additional cross sections

Durin9 the sundard step iteratlons when the assumed water surface was set equal to critical
depth the calculated water surface came back below critical depth This indlcates that there is

f tfpi
1

i i li S

a r

fou
e

a

r

i
m

l i
d

e

c m l d
h with the lowest vald water

surface waS used

Warning

warning
Warnlng

warning

Note

1 CROSS SEcnONOliTPliT Profile 50 year

7833 67 Element
171 lOt n val

7831 96 Reachlen ft

7831 96 Flow Area sq fe

oi n gg 1 St
132 31 TOP Width ft

l J Ut
18030 1 COny Ccfs

495 88 wetted Per

ftl7827 75 Shear lb sqft
1 53 Stream Power 1 1ft s

6 26 Cum volume acreft
0 03 cum SA acres

e H l v r
t m

E G slope ftjft

I
QTotalCCf

Hns
Mil IH Dpttlft

thT mF
MinchEl ft

Alpha
Frctn LOSS ffC ElOSS LI

Lo 66gB CS b3
1 Rig 66gB

514 62 494 08 474 87
106 19 105 98 27 27
106 19 105 98 36 74
594 76 1314 67 121 S8

36 73 25 37 70 21
5 60 12 40 4 46
r l l n

1279 9 11670 9 1079 3
37 B 25 37 13 50
2 25 3 31 160

12 62 41 05 7 14
31 01 55 64 31 78
19 41 15 51 19 93

I

warning The energy equation could not be balanced within the specified number of iterations The

warning gi f J t hf rc is
face and continued on Wlth the calculat10ns

Warning The energy loss WaS greater than 1 0 ft 0 3 m between the current and previous CroSs section
This may indicate the need for additional cross sections

warning ouring the standard step iterat10nS when the asumed water surface was set equal tocritical
depth the calculated water surface came back below critical depth This indicates that there is

ftrpi
l

i i ji s

a r

fou
e

a

r

i
m

l i
d

e

c

i lld h with the lowest va1i d water
surface was used

Note

CROSS SECTION OUTPUT profile lOO year

E G Elev ft 783446 Element LeftOB Channel Rig 6gBvel Head ft 1 94 Wt n val 0 060 0 035

W S Elev ft 7832 S2 Reach Len ft 514 62 494 08 474 87

Crit W S eft 7832 52 Flow Area sqft 127 16 120 22 36 53

E G slope ftft 0 0123304
r 1sjt 127 16 120 22 99 51

QTotal cfs 2515 00 772 29 1599 06 143 65

nS 222 36 Tap Width ft 38 04 25 37 158 95
8 86 v

Pt fHg 6 07 130 30 3 93

ax chl Dpth ft 4 77 3 34 4 74 177

th
T W 22646 0 conv cfs 6954 0 14398 6 1293 5

495 31 wettedper ft 38 76 25 37 21 37

M nChEl ft 7827 75
m

e m ft s

2 53 3 65 132

Alpha 159 15 34 48 53 5 18

FrctnlOss m S B Cum volume acrefe 39 92 63 02 42 09

C E LOSS 0 16 Cum SA acres 23 85 15 51 23 01

I

1

I Warning

warninll
Warning

warning

The enerl y equation could not be balanced within the specified number of iterations The

g f t hf rc is i
face and continued on with the talculations

The velocity head has changed by more than 0 5 ft 0 15 m This m y indicate the need for
additional cross sections
The energy loss was greater thlln 1 0 ft 0 3m between the curren t nd previou cross section

Page 37
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I

I warning

CrystalRiver rep
This may indicate the need for additional eron sections

During the standard step iterations when the assumed water surface wu 5et egual to critical
Olepth tht calcuhtedwatersurfacetamebackbelowcritlclll depth This nd catesthat there s

tipr 1 li s

a r

fou
e

il

r rn l
d

i e n ll d
h wieh the lowest va lid water

surface was used

Note

I
CROSS SECTION

RIVER Crysul
REACH Marble RS IZ820

1

INPUT

Description
stationflevat onOllta num 184

su EleJ Stll Ele Sta tIe sta Olev sca Elev
07852 37 3 627850 66 8 437848 34 13 617846 53 23 617841 71

28 43 7840 33 61 71l3B 3 43 617834 77 48 437833 56 53 617831 62
63 617829 11 68 667828 37 73 627827 73 74 367827 62 79 317827 13
83 617826 36 98 437826 18103 617826 04108 437826 08123 617826 17

128 437826 28133 617826 31 138 437826 42 143 617826 56 148 417826 67
153 617826 77 158 437826 88 163 617826 98 168 437827 05 173 617827 31
178 437827 39183 617827 59193 997827 75 197 847827 82 199 467827 67
204 177827 16205 057827 06211 377826 45 216 17825 88218 897825 53
ZZ4 797814 81 226 4124 73 133 917814 88 Z UA7t25 l9 248 24724 i4
249 277824 57256 457824 81 63 977824 19 271 387823 74 274 177823 59
276 817822 63 282 447820 57 284 187820 14 300 33 7820 14 330 487820 27
332 72 7820 54 H7 72 782109 339 29782127 342 77 782166 344 717821 56
348 78782 2360 0378n 95 360 917824 08 365 1782345 365 67823 37
368 27 782301 370 89782l 07 378 85782309 379 737823 01 312 93782Z 64
389 257821 95391 187821 73 392 14782185 3937821 95395 727822 24
402 87 7823 3 404 067823 37 406 72 7824 17412 35 7824 37 414 83 7824 5
421 887825 42426 077825 9429 157826 14 430 177826 29 431 017825 96
444 287825 55451 797825 3459 247825 38 480 517824 96 485 247824 86
490 517824 8495 247824 73 505 247824 61510 517824 5515 247824 44

520 517824 44530 517824 31 535 247824 31 540 517824 35550 517824 35
555 247824 38560 517824 38570 517824 44 575 247824 44 580 517824 58
590 517824 58595 247824 64600 517824 67610 51 7824 8615 247824 99
620 517825 43630 517825 81635 247825 94 640 517825 94 650 517826 19
665 247826 38690 517826 38705 247826 29 715 247826 29 720 517826 22
730 517826 22 745 247826 31 750 517826 31 755 247826 37 760 517826 34
770 517826 47715 247826 47790 517826 37 795 247826 37 800 517826 44
810 517826 44815 247826 31 825 247826 06830 517826 06835 247826 02
840 517825 89850 517825 83855 247825 55 860 517825 38 870 51 7824 8
885 247824 11 890 17824 67895 247824 67900 517824 64910 517824 64
915 247824 7910 517824 84930 517824 96 935 247825 09 940 51782S 16
950 517825 41 95 247825 44 960 51782 5 44 985 247825 6990 517825 7

1005 247825 611015 247825 421020 517825 381030 517825 191035 247825 17
1040 517824 941041 137824 871044 37824 671049 08 78271050 51 7827 7
1055 247830 011060 517832 551065 247834 461070 517836 561073 677837 86
1080 517838 391083 827838 661090 457838 57 1110 27838 21112 297837 71
1115 247837 031119 847835 91 1126 67840 061135 247845 521140 51 7848 8
1149 917854 681152 437856 291154 417856 641157 697856 93

I

I

I

I
I

Ma rming s n valu s

Sta n va l Sta
o 06284 18

llankSta Left Right
284 18 nO 48

In ffective Flow nu 1
Sta L Sta R El v permanent

360 911157 697824 08 F

nval
035 310 48

nval

LenlthS LeftChannel Right
450 77 472 93 503 1S

coeffcontr pa l
1 3

I
CROSS SECTION OUTPUT profile nOO year

e H

V g 782t g m

a1 Lg 66gll C l Ri8 6681l
t Hg mtn i h

t
t

4 m M S t
E G Slope ftft 0 011270 Aru sq ft 22 20 172 50 106 32

Q Total cfs 218100 Flow cfs 72 10 1868 52 240 38

V un 13 J1 r W i m s

l J tg i 7t
v

h
o ih 20S g ft 6h 176 O 22 4

g id fW 7 6 U d
q m 19J 4 J 2t

Alpha 1J8 Suea power lb ft s 3 14 8 39 s n

I
T t m l r reft itig M

Wllrn Ib eqw equation coulcLnothLhalancedIdUinthi pacif iad r fHejil4om T e

pr09ram used cn tical d pth for the water surface and continued on with th calculations
warning oiv led flow computed for this cross section

Warning The velocity hud has changed by more than 0 5 ft 0 15 m This may indicate the need for

additiona lcrosssect ons

Hil r ill s 91n 1 t
a

hr dr f
i1 dJ i a fOc o s i

tle cllrre t a d previ OIlS ems sectio

warni ng g i edt t
e

c

n

b k b 1
e

r7 f 1
s w

hi efnd1 e

0

t
t

is

iti p1
1

i i ji a r

fou a
r

i ml i
d

e f 1
d

h with the lowest valid water
surfacewa5u ed

1

I
Note

I
CROSS SECTION OUTPuT profile Floodway

I

e H
V g

W S Elev ft
critWS ft

E G slope Cft ft

QTota1 cfs

V m S

Max ehl Opth ft

th
T g

MinChEl ft

Alpha
rit m

7B16 H
2 03

7824 JO
7II4 l

0 013663
211100

46 30
11 44
4 16

18658 7
472 93

7820 14
100
6 45
0 20

Element
Wt n val
Reach Len ft

F owAreaCSllft

i s

t

Top width ft
V

Pt
f m

Conv ds

wetted per ft

Shear 1b sqft
StreaJ1l Power lb ft5

cum volume acre ft
Cum SA i1cres

Left 09 Channel Right 011
0 035

450 77 472 93 503 15
190 1
190 68

218100
46 30
11 44
4 12

18658 7
54 49
2 98

34 14
lL24 62 14 9 80

5 17 15 10 3 71

I
warning The

n r51Y equation could not be balanced W1thln the speCl fled nUmb r of 1 teratlons The
program used critical d pth for the water surface and Cont1 nued on wlth th calculatlons
Thf velocicy head has haged by more thdn 0 5 ft 0 15 ot This may indicate the need for

additionalcrosssect1ons

f y5
0

a

a

r t h
n f rM l dg e

h
h

r

t

d h

p
t g sect on

ThismaylndlCate the need for add tlonal cross seCt10ns

ouring the standard st p iterations when the assumed water surface was set equal to critical
depth the calculated water surface cam back below critical depth This indlcate5 that there is

not a valid subcritical answer The program d faulted to critical depth

CROSSSECTIONOUTPui profile10 year

warning

I
Warning
Warning

Harning

1
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I

I e H
V W

w lev eft
craw S ft
E G Slope ft ft
QTotal cfs
Top Width ftc
vel Total fts

MaxChl Opth ft
conv Tota cfs

Length Wtd ft
MinchEl ft

Alpha
Frctnloss ft
C E Loss eft

I

I IIarning

warning
warning

Warning

warning

Theenergyequationcouldnotbebalancedllithinthespecifiednumberofiterations The
pro1ramused critical depth for the water surface and continued on with the calculations

Oivlded flow computed for this cross section
The velocity head has changed by more thanO S ft O 1Sm This may indicate the need for
additional cross sections

i 5

e

grn t

a

hr
r

f
a

d i i afoc o s i
the current and prey aus cross section

During the standard step iterations whm the llssumed water surhce was set equlll to critical
depth the calculated water surface came back below critical depth This indlcates thllt there is

f t Pl l i
i

a s

a r

fOU
e

a

r

i ml
d

e

c nf 1 dd ii with the lowest vali d wllter
surface was used

I Note

7824 68
133

7821 35

7821 35
0 011462

1657 00
119 43

8 06
3 21

15477 0
471 13

7820 14
132
536
0 23

Element
Wt n val

RellchLen ft
Flow Arell sq ft

Area sq ft
Flow cfs

TopWldtn ft

Avg Vel ft s

Hydr Depth ft
cony cfs
Wetted per ft
shell r1b sqft
streamPower l fts
eumllolume areft
Cum SA acres

Leftoa
0 060

450 77
15 81
15 81
57 26
9 36
3 62
169

534 8
9 90
114
4 14

24 52
17 23

eryst1l1R ver rep

eS l Rig 6ga
472 93 50LlS
146 82 42 94
146 82 68 31

1440 42 159 32
46 30 63 77
9 81 3 71
3 17 167

13454 1 1488 1
46 30 25 93
2 27 118

22 26 4 40
IS 31 n
lS lO 16 67

CROSS SECTION OUTPUT Profile 50 year

er H dv W 7825 27 Element Left OR Channel Rig 66gl1162 n val 0 060 O OH
w Elev ft 782365 Reach Len ft 450 77 472 93 503 15
Crltw s ft 782365 Flow Area sq ft 18 74 160 57 50 85
E G slope ftft 0 012545 t srt 18 74 160 57 88 03
QTotal cfs 2031 00 71 07 1749 28 210 65

H s

126 28 TOp width ft 11 13 46 30 68 85
8 82 AV vel ft s 3 79 10 89 4 H

Max ehl Opth ft l 51 Hyr oepth ft 1 68 3 47 184
cony Total Cfs 15133 5 cony cfs 634 5 15618 2 1880 7

Length wtd ft 471 12 wetted Per ft 11 72 46 30 27 87
MinehEl ft 7820 14 shear lb sqft 125 2 n 143

Alpha 134 StreamPower l fts 4 75 29 59 5 92
FrctnLoss tft 5 86 cum volume acre ft 30 27 54 13 31 10

C E LOSS 0 29 Cum SA acres 19 13 15 10 19 18

I

I

I warning

Warning
warning

warning

warning

The energy equation could not be balanced within the specified numberofiterations The

projlram used critical depth for the water surface and continued on with the calculations
Oivlded flow computed for this crosssection

Thellelocityhead has changed by more thanO 5ft 0 15m This may indicate the need for
additional cross sections

fs

e

r n r t
a

hr rf
a da i llfO o s

the current and prellious cross section

h e

t
t

e

c l
e

r f l
s

h
w

i ef n e

o

th
t

h e is

f t pi
1

i
i

a s

a r

fou
e

a

r

i ml
l

e

c

f 1dd ii with the lowest lIa 1 i d
surface was usedI NOte

C OSS SECTION OUTPUT profile 500 year

The energyeqllation could not be balanced within the specified numberof iterations The

program used cntical depth for the wate surface and continued on with the calculations
The lIelocityhead has changed by more than 0 5 ft 0 15m This may indicate the need for

j ition nu n
nn

The energy loss was g eater than 1 0 ft 0 3 m between the current and previ ous crosssecti on

ThismayindicatetheneedforadditionalcrosssectiollS
During the standard step iterations when the assumed water su face was set elual to critical
depth the calculated water surface came back below cntical depth This indlcates that there is
not a valid subcritical answer The program defaulted to critical depth

CROSSSECHON

INPUT
Oescription
Station Elevation Data um

Sta Elev Sta Elev
o 78 4 32 9 67 783145

29 677826 49 31 387825 97

48 787824 05 52217823 71
121 387822 42149 677822 51
202 867822 47204 967522 57
231 387821 13 239 677820 97

269 677820 17279 677820 09
309 67781 L43 311 387819 38
331 387818 27339 677817 79

372 17815 36 376 37814 99
411 387814 76421 387814 82
447 697813 57451 387814 02

468 077815 73 471 387815 75

497 217815 02510 187814 81

528 11 781396 5 0 44 7813 97

547 357513 85548 477814 08

559 077814 52561 527813 85
581 827813 06 585 487813 32

643 897813 9 8 127813 88

660 727815 03673 577814 52

694 137818 82 95 897819 47
712 447817 16716 647817 25
7 7 01 7817 31 740 63 7817 18
763 457817 56767 477817 68

797 937818 1815 2 7818 37

832 517818 57855 837818 75

899 487818 6901577818 56

944 737518 33 950 257818 34

1
E G Elell ft
vel Head ft

r i i g
E G s10pe ftft
Q Total cfs

m S

MaKchl Opth ft
conll Total ds

Length wtd ft
MinehEl ft

Alpha
FrctnLos5 ft

C ELoss ft

I

I
warning

warning

warnin9

Warning

I
IVER crystal
EACH Marble

I

I

I
I

I

I

7825 65
140

11114 25

7824 25
0 009485
2515 00

145 71
7 21
4 11

25823 1
472 09

7820 14
173
4 78
0 23

S 12347

Element
Wt n Val

Ile tll Len ft
Flow Area sq ft
Arell CsqftFlow ds

Top w dth ft

Avg vel ft s

Hydr Depth ft
Cony cfs

h
d

n jsq m
stream Power lb ft s

Cum volume acreft

Cum SA acres

LdtOB
0 060

450 71
28 46
28 46
82 67
20 93
2 90
136

848 8
21 54
0 78
2 27

39 00
23 50

water

Channel
o O 5

472 B
188 n
185 n

1983 85
46 30
10 54
4 07

20369 4
46 10
2 41

25 37
61 27
15 10

i

6gB
503 15
132 12
132 12
448 48

78 48
3 39
168

4604 9
79 14
0 99
336

40 83
21 72

Sta EloII sta Elell S ta Elev
11 387830 94 19 677828 48 21 387827 95
40 21 7825 42 237824 77 43 6Z7824 62
55 377823 47 61 387823 07 71 037822 39

159 677822 51 189 677822 23 199 677822 3S
209 487821 66211 387821 21 219 677821 06
241 387820 9249 677820 59251 387820 52
289 677819 92 299 67 7819 7 301 387819 65
319 677819 17321 387819 04329 677818 4
351 387817 18359 677816 44371 3878142
381 387814 95389 677814 96399 677814 83
429 677814 77 439 677814 17 441 387814 04
453 317814 27 461 077815 26 464 797815 74
479 677815 62481 387815 52489 677815 15
512 237814 81519 417814 02 525781381
532 927813 93 536 567813 88 539 177813 88
552 627814 92 555 67815 51557 247815 05
562 737813 51 565 78 7812 6 572 787812 84
592 37 7813 47 607 257814 01611 56 78B 92

50 387 14 42 i4 387815 17 657 43 7815 2
682 567815 47685 787815 79690 467817 47
697 027819 88698 847819 23 704 297817 02
720 297817 27726 867817 29728 927817 27
746 197817 47754 827817 54757 327817 57
777 637817 71 780 717817 73 787 787818 01
818 247818 41 823 887818 5 828 47818 53

884 37818 65889 327818 64892 947818 62
909 637518 38913 437818 36940 097818 36
953 367818 341028 627818 491031 057818 5
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II
I 104164 7818 44 1051 79 7818 58 1056 95 7818 59 106194 7818 67 1065 58 781

talRiYer rep

1082 257818 981086 227819 061100 117819 251102 567819 281108 747819 29
1112727819 291117 38 7819 31122 877819 351126 017819 291133 027819 17

1143187819131151917819171157 827818 961164 547818 691168 597818 07
1173297817011171 87781687n1l3 797817 031186 437817 04 1203 77817 21
1212 697816 841214 26 781712 23 697817 991225 04 7UlL15 lBO 78122
1238 23 7818 35 U44 72 7818 271249 217818 061253 14 7817 612S OS 7817 18

1258487816 881263 047816 411265 037816 35 1267 63 7816 261275 517815 96
1277 48 7815 87l2ro 02 1823 05 1295 497825 961298 667827 261305657829 15
1306 967829 481310 387830 33 1333 547830 681335 597830 451336 11 7B311 4
1341 547B29 991342 427B29 921346 267827 541351 297823 16H55 227B211 88
1364 3878211 81366 5778211 791369 3778211 76

1
Manning snValues

Sta nVal Sta
o 1l6 376 3

num 5

nval Sta
05565 78

nval Sta
IlH 648 12

nval
06

nval Sta
05685 78

1 BankSta Left Right Lengths Left Channel Right
565 78648 12 52349532 79600 34

Ineffective Flow num 2
StaL StaR Elev permanent

II 555 67815 51 F
657 431369 n 7815 2 F

Coeffcontr
1

E pan
3

I CROSSSECT1ONOIJTPUT profile100 year

e fI

v W 7816 41 Element LeftOB Channel Rig 56B0 67 we n val Q 1l50 0 035
W S Elev ft 7815 73 Reach Len ft 523 49 532 79 600 34
crit101 5 ft 7815 73 Flow Area sllft 203 78 175 71 30 34

E G Slope ft ft 1l 1l12455 Area s ft 203 78 175 71 30 34

Q Total cfs 218100 Flow cs 7H66 1379 65 87 69

TO Width ft 311 38 TOp loll dth ft 191 95 82 34 37 09

ve Total ft s 5 32 AV vel ft s 3 511 7 85 2 89

Max chl llpth ft 313 Hyr Oepth ft 1 06 213 0 82

conv Tota 1 cfs 195424 cony cfs 6394 6 12362 1 785 8

Lenllth Wtd ft 540 46 Wetted per ft 192 81 82 37 37 30
NinchEl ft 7812 60 Shear lb Sllft 0 82 166 0 63

Alpha 153 streamPOWfr l ft s 288 1 02 183

T m 5 44 Cum volume acreft 31 55 54 39 33 33

0 00 cum SA acrs 18 80 14 40 19 07

1

I The energy equation could not be balanced within the specified number of iterations The

program used critical depth for the water surface and continued on with the calculations
Oivlded flow computed for this cross section
The energl ss was greater than 1 0 ft 0 3 m between the current and previous cross section

ThisaYlndlcatethe needforaddltlonal cross sections

i i l edt t
e

c

e

ri l sd h
w

i
e

n 1 e

0

th t h e s

not a valid subcritical answer The program defaulted tocritical depth

CROSS SECTION OUTPUT profile Floodway

warning

warning
warninll

1
warning

Element
Wt n val
Reach Len ft
Flow Area sq ft

16 1srt
Top width ft
Avg vel fts

Kydr Depth ft
cony ds

wettedPr

ftlShear lb sq ft
Stream Power l fts

cum volume acreft
Cum SA acres

Left OB Channel Right OB
0 035

523 49 532 79 600 34
232 00
232 00

B81 00
82 34

9 40
2 82

18694 6
88 72

2 22
20 89

13 24 59 85 9 80
5 17 1440 3 71

e r K

v g
w s Elev ft

Crlt W S ft

E G slope ft ft
Q TPtal cfs

s

MU chl opth ft

th
T d mF

NinchEl ft
Alpha

T Hn

7817 79
137

7816 42
781642

0 013611
2181 00

82 34
9 40
382

18694 6
530 94

7812 60
1 00
5 70
0 05

1

1
The energy equation could not be balanced within the specified number of iterations The
program used crit1cal depth for the water surface and continued on with the calculations

y Sj6
o

a

a

r t h n1 g f rM l db e hih r t
d h

p
t g s secti on

This may indicate the need for additional cross sect10ns

During the standard step iterations when the assumedwaur surface was setegualtocritical
depth the calculated water surface came back below critical depth ThlS ind1cates that there is

not a valid subcritical answer Theprogramdefaultedtpcriticaldepth
profile nO year

Warning

lfIarning
warning

warningI
CROSS SECTION OUTPUT

IE G EleVft
VelleadCFt

ttt S
E G slope ftft

QTotal ds

f s

Mu chl Opth Cft

thT d fm
NinchEl ft

Alpha
FrctnLoss ftlC ELoss ft

Element
lOt n val

n ft
FlOW Area sqft

i g1srt
TopWldthft

Avg vel ft s

Kydr tJepth ft
cony cfs
wetted Per

ftlshear lb sq ft
Stream power 1 Ifts

cumvolumacreft

cum SA acres

L 5gB CS O W Rig a5gB
l 149 il79 6Glh

16474 158 10 22 64
164 74 158 10 22 64
50191 110175 5J 34
177 23 82 34 34 94

3 05 6 97 2 36
0 93 192 0 65

4722 7 10367 0 501 9

178 06 82 37 35 14
0 6 135 0 45
1 99 9 43 107

23 59 46 67 23 41
16 26 1440 16 10

7816 07
0 55

0 011294
1657 00
294 51

4 80
2 92

15591
540 94

7812 60
1 53
4 83
0 00

I

I The energy equati n could not be balanced within the specified number of iterations The
proram used crit1cal depth for the water surface and contlnued on with the calculations

Divlded flow computed for this cross section
The energ1055 was greater than 1 0 ft 0 3 m between the current and previous cross section

This may lndicate the need for additional cross sections

ouring the standard step iterations when the assumed water surface was set egual to critical

depth the calculated watersurface came back below critical depth This ind1cates that there is

not a valid subcritical answer The progrilmdefaulted to critical d pth

warning

warning
warning

warning

I CROSS SECTION OUTPUT Profile 50 year

E G Elevft 7816 31 Element Left DB Channel Rig 5gBvel Head ft 0 64 n val 0 050 0 035

5 Elev ft 7815 67 Reach Len ft 52349 532 79 600 34
cdtw s ft 7815 67 Flow Area sqft 19132 170 24 n90

E G Slope ft ft 0 012319
16 1srt 19132 170 24 27 90

Q Total ds 203100 652 57 1301 67 76 76

m S

303 54 TOPW1dthfft 184 78 82 34 36 42
5 21 AV vel ftS 3 41 7 65 2 75

MU chl Opth fts 3 07 Hyr O pthft 104 2 07 0 77

conv Total ds 18298 7 conv cfs 5879 5 11727 6 691 6

Length wtd ft 540 58 wetted per ft 185 62 82 37 36 63
NinchEl ft 7812 60 shear 1b sq ft 0 79 159 0 59

Alpha 153 Stream power 11ft s 2 70 12 15 161

T m S B cumvolwne acreft 29 18 52 34 30 43
0 00 Cum SA acres 18 12 14 40 18 57

1

1
The energy quati n could not be balanced within the specified number of iterations The
program used critlcal depth for the water surface and continued on with the calcubtions

Palle40

Warning

1

I



1

I warning
warning

warning

CrystalRiver rep
aivided flow complIted for this cross section

5

e g
n t

a

h
r r

f
a

d i afo o s

the current and previous cross section

e

t
t

e

c

n

b fe r1 1 Sd
w

i efn e

O

t
t

e 5

not a valid subcritical answer rhe program defaulted to critical depth

1
CROSS SECTION OUTPUT profilefSOO year

H
II W 7816 60 Element LeftOB channel Rig 5gB0 65 lOt n Val 0 050 0 035

w Elev ft 7815 95 Reach Len ft 523 49 532 79 600 34
ern 10 5 Fe 7111S 9S Flow Area sq ft 246 83 193 52 38 58
E G Slope ft ft 0 010826 Area 5 fe 246 83 193 52 38 58

Q Total Cds 2515 00 Flow cs 883 98 1510 78 120 25
TO Width ft 322 81 TOp OIi dth ft 200 48 82 34 39 99
ve Total ft s 5 25 AV vel ftS 3 S8 7 81 3 12

Mll Chl Opth ft 3 35 Hyr Depth ft 123 2 35 0 96

Conl Total efs 24172 1 COny ds 8496 0 14S20 3 115S 7

Length wtd ft S40 29 Wetted per ft 201 14 82 37 40 25

MinchEl ft 7812 60 shear lb sqft 0 83 159 0 65

Alpha 151 stream power lb fts 2 97 12 40 2 02

Fretn Less h 2 Cum VOlume atre ft 37 11 59 20 39 114

C E LOSs ft 0 01 cum SA acres 22 35 14 40 21 04

1

1 Warning

warning
warning

warning

The energy equation could not be balanced within the specified numberofiterations The

pro ram used critical depth for the water surface and continued on with the calculations
OiVlded flow computed for this cross section

s

e

rn i t
a

h
r r

f
a

d i a lOc o s ii
the current and previoLls CrOSs section

i i e

t
t

e

c

e

r7 1
s w

i
e

n e

o

t
t

e is

not a valid subcritical answer The program defaulted to eritical depth

Cl OSSSECTION1

I
RIVER crystal
REACH Marble RS 11815

1

INPUT

Description
StationElevationDatil num 259

Sta Elev Stil Elev Stil Elel Sta Elev su Elev

07828 83 6 527827 84 10 467827 73 14 757827 S1 20 467827 28
30 467826 S1 34 757826 17 40 467825 73 44757825 39 53 677824 7
54 417824 64 57 517824 69 60 467824 56100 467819 64104 757819 04

110 467818 37 117 277817 52 120 1S781706 261 34 7814 7 265 45 7814 5
270 467813 88274 757813 59280 467812 98 284 757812 99 290 467813 02

294 757813 03300 467813 03314 757813 29 320 467813 29 324 757813 15

BO 467813 11 B4 75 7812 98 340 467812 79 360 467812 79 364 757812 77
374 75 7812 7 380 467812 63384 757812 63390 467812 59400 467812 59
414 75 7812 5 420 46 7812 5 424 757812 47430 467812 47434 757812 44
440 467812 41 480 467812 41 484 757812 29 490 467812 08 494 757811 118
500 4671111 52503 117810 93 505 17810 48507 527810 18510 467809 77

514 757809 16520 4678011 41525 267807 74 527 267807 46 530 46 7807 5
534 757807 58540 527807 66545 497807 76 550 717807 57 551 66 7807 5

553 987807 17 559 697807 02561 4171106 96 S67 717806 59 571 867806 18

579 867806 22 5a5 127804 75 588 57803 8605 197803 8605 1571103 86
607 457804 62608 827805 1613897806 91 614 997807 28 622 971107 69
624 097807 75 631 97807 92 614 S17807 94 639 927807 96 644 987807 99
647 957807 96655 427807 114 660 S37607 82 662 37807 57 665 747807 06
668 217806 68670 4771107 01676 2971107 115 6112 87807 81686 767807 83

692 397807 91696 097807 97699 737608 07 701 27808 13 704 017807 94

707 657806 98712 487805 78715 747804 94 732 317805 01 73S 65 7805 5
738 997605 85744 057806 41 745 127a06 2 746 1127806 58 749 437806 66
752 257806 76 759 887807 13 761 77 7807 02 769 957806 68 771 947806 14

774 827806 38780 777808 017119 477810 44 791 967811 03 797 727810 58

801 6671110 22 1104 7117810 03 810 47809 7812 617809 77 819 597l10 33

1122 S57810 49 824 477810 59 830 87810 49 8B 7810 4S 848 547810 39

IID 89781O 16 864 3471110 13 874 787809 94 877 517809 96 881 15 7809 97

884 927809 92 890 57809 91894 947809 91899 867809 89904 977809 77
913 271109 69914 7371109 93 9111 687l10 67 919 147810 75 922 677811 59

924 947811 43 931 97810 95 935 057810 78 941 S27810 15 944 117810 011

955 17810 09965 127809 94968 537809 93 974 717809 94 984 067809 88

99S 2 7809 891005 22 7809 77 101213 7809 78 101525 7809 74 1021411 7809 63

1025 2871109 621031 7271109 941035 347810 08103a 787810 361049 JS7811 09

1052 22 7811 11055 157811 121058 917811 051065 387810 941068 267810 99
1075 471110 841077 627810 941085 437 11 31 1095 46 7811 751105 411 7811 79

1115 527811 661123 797810 39 1124 97810 191111 757810 051143 1l7l 10 01

1
1145 587810 051152 4671110 061155 617810 061165 637810 081171 177810 08

1180 51 7l10 11185 69 7810 11195 717810 121205 74 781012011 67809 97

1215 767809 941217 9571109 921225 797809 771235 8171109 66124S 847809 61

t2et 73nM ttTT1j 7Bll 1 Bj j4 H n37tt j l
1295 977812 11613 IS7815 261105 997I1H 531311 4271119 47111S 537820 2

1310 167819 911318 647819 691341 557818 97 1346 17817 771347 447817 47

1348 637817 211354 7871117 331358 29 7l17 271366 H 71117 73 1367 64 7817 82
1376 1771118 37 1386 27819 151390 777819 l11392 497820 051400 497820 94
1402 697821 291409 037822 291414 7171122 751418 527823 25 1423 45 7823 91

1426 7371124 231430 667824 641436 55 7825 21437 877825 331438 75 782 39

1445 08782 6111450 777826 021454 587826 22 1459 57826 451462 7117826 6S

7Z7826 U1472 6278Z7 Z11473 q 7U7 3Wl 147827 7 6 n7U7 98

1490 6578211 181495 567828 581498 1147828 831506 977829 721511 011 78Z9 1l

1513 967828 611 1522 35 78211 591530 16 711211 541 31118 71128 69 15H 89 7829 06

138 837l29 491544 74 7830 21546 047830 351546 917830 461553 257831 22

1558 927832 31567 677833 551582 967837 091593 477818 86

I
1

1

I

1 Manning s n Values
Sta nval Sta

o 06 S25 28

num

n val

0 715 74

n val Sta
015 712 31

n val Stil n Val
05789 47 06

1
Banksta Left Right Lengths Left Channel Right

71S 74732 31 655 25 667 1694 85
Ineffective Flow num Z

StaL staR Elev Permanent

0644 987807 99 T

791961593 477811 03 F

CROSS SECTION OUTPUT profilelOO year

Coeffcontr Expan
1 3

1
e H r W

W S Elev ft

critw s ft
E G slope ft ft

QTotal cf5

m S

Maxchl0pth ft

Conv Total ds
LengthWtd ft
MinchEl ft

Alpha

rit m

71109 84
0 67

71109 17
7809 17

0 008292
218100

270 24
4 72
5 37

23950 9
668 88

71104 94
1 94
5 05
O OS

Element
wt n val
Reach Len ft

flow Area sq ft

l s

t

Topwidth ft

Avg vel ft s

Hydr Depth ft
conv cfs
wetted Per ft

m m ft s

cum volume acreft

Cum SA acres

LeftoB
0 050

655 25
264 70
435 55
860 69
201 06

3 25
132

9451 8
202 74

0 68
210

27 71
16 44

Channel
O OlS

667 30
69 35
69 35

696 22
16 57
10 04
4 19

7645 7
16 57
2 17

21 75
52 89
13 110

Rig 5gB
694 8S
128 23
128 23
624 011
52 51
4 87
2 44

6853 5
51 17
125
6 08

32 24
111 45I

I
warning The ener9Y equation could not be balancedwithiro the specified number of iterations The
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I

I warning

fjarning

CrystalRiver rep
program used critical depth for the water surface and contin ed on with the calculations

i 1 s

e

rna t
a

h
r r

f
a

d i i a fO o s ii
the current and previous enss sect on

Ourinl the standard step iterations when the ssumed water sllrface was sst egual to critical
depth the calculated water surface callle back below critical depth This indlcates that there is

f t pr
1

i fi s

a r

fou
e

a

r

ml d
e

c

1
d

h wieh the lowest vali d water
surface was used

I
Note

1

CROSS SECTION OUTPUT

f H
V

HF
w Elev eft
er1t W S eft
E G slope ftft
QTotal Cds

s

MaxChl0pth ft
onv Totalecfs

Length Wcd ft
nchEl ft

Alph
FrctnLoss ft
C E loss ft

profile fFloodw y

781132 Element
120 Wt n V l

710 12 Reach Len eft
710 12 Flow Area sq ft

0 008687 Area sq ft
21100 Flow cfs

110 31 Toploldth ft
6 73 Avg vel ft s

5 18 Hydr Depth ft
23400 4 CorlV cfs

664 39 wetted per

ftl7804 94 Shear lb sqft
170 StreamPower l fts
3 65 Cum vollmle acre ft

0 26 cum SA acres

LeftOB
0 050

655 25

228 62

230 29
1l 0 41

91 65
4 99
2 9

12235 6
94 60

1 31
6 54

11 86
4 62

Channel
0 035

667 30
85 14
85 14

la0114
16 57
11 78

5 14
10762 9

16 57
279

32 83
57 91
13 80

Ri8 5gB
694 85

10 34
10 34
37 46
2 09
3 62
4 95

401 9
6 91
0 1
2 94
9 73

3 691
I

Warning

warning

Warning

warning
warning

Warning

The energyequatilln could not be balanced within the specified nUmberofiterations The

program used critical depth fllr the water surface and cllntinued 0nwith the calculatillns
The velllcity head has changed by nKIrethanO S ft 0 15m This may indicate the need fllr
additionalcrllsssections
Thecllnveyance ratill upstre conveyancedividedbydownstreamconveyance is less than
0 7 orgreater than 1 4 ThlsmayindicatetheneedforadditionalcrosssectillnS
The cross section had tll e e tended vertical1 during the critical depth calculatillns

9
n it

a

h
r r

f
a

d i a OC ll S s

the current and previous cross section

During the standard step heratillns when the assUllled water surface waS set equal to critical
depth the calculated water surface came back below critical depth This indlcates that there is

ftfPl
l

i
i

s

a r

fllU
e r

i l
d

e

c m 1dd h wi th the lowest vali d water
surfacewasused1

NllU

1

CROSS SECTION llUTPUT profilellO year

e H dv tW 7809 50 Element Left OS Channel Rig 65 B
0 57 n val 0 050 0 035

t m 7808 93 Reach Len ft 655 25 667 30 694 85
7808 93 FlllW Area sq ft 215 65 65 28 115 44

E G slllpe ftft 0 007229
l 1St 386 50 65 28 115 44

Q Total cfs 1657 00 574 38 587 85 494 77

HUs 267 50 TOp width ft 199 20 16 57 51 74
4 18 AV vel ft S 2 66 9 00 4 29

v hio ih 5 13 Hyr Depth ft 108 3 94 223
19488 9 ellnv cfs 67556 6914 0 5819 3

Ler1qthWtd ftl 669 33 Wetted Per

ftl
200 86 16 57 52 26

MinehEl ft 7804 94 shear lb sq ft 0 48 178 100

Alpha 210 Stream Power 1 ft s 129 16 01 4 27
FrctnLossft 4 67 eum volume acreft 20 28 45 31 22 46

ell E LOSS ft 0 05 eUmSA acres 14 00 13 80 15 511

I
Warning

warning

The energy equatilln could not be balanced within the specified number of iterations The

programusedcriticaldepthforthewatersurfaceandCllntinuedonwith the calculations

s

e

tn1i it
a

h
r

r f
a dai i atOc o s

the current and previllus cross section

During the standard step iterations when the assumfd water surfaCf was set equal to criticl

depth the calculated water surface cameback below critical depth This indicates that there is

ftfp1
1

i
i

s

a r

fou
e

a

r

i
m

l
d

e

c m l dd h wi th the lowest v 1 i d Water

surface waS used

warning

Note

1
CROSS SECTION OUTPUT Prllfile 50 year

k
v W 7809 75 Element LeftaB Channel Ri

5gB1 5 n va1 1 050 O tH

T m 7809 10 Reach Len ft 6 5 25 667 30 694 8
7809 10 Flow Area sq ft 250 29 68 16 124 47

E G slope fth 0 008079
l 1srt 421 14 68 16 124 47

o Tllnl cfs 031 00 775 18 667 70 588 12

m sJ
269 44 Top Wldth ft 200 52 16 7 S2 36

4 59 AV vel ft s 3 10 9 80 4 73
a ehl Dpth ft 5 30 Hyr Depthft 125 4 11 2 8

Cllnv Total cf5 22595 6 llnv ds 8624 1 7428 4 6 43 1

Lengthwtd ft 669 00 Wetted per ft 202 19 16 57 52 90
il IIE1 ft 7004 94

m H ft s

0 62 2 07 119

Alpha 1 98 193 20 32 561

T t m 4 88 CUm Volume acre ft 25 50 50 88 29 38
0 06 CUrnSA acres 15 80 13 80 17 96

1

1 warmng The energy equatilln could not be balanc ed within the specified number at iteratillns The

programusedcr1ticaldepthforthewatersurfaceandcontinuedonw1th the calculatillnS
The energy loss was greater than 1 0 ft 0 3 m between the current and previllus cross section
This m y 1 ndicate the need for addltional cross Sectillns
During the standard step it rations when th assumed water surface was set equal to critical
depth thecalculatedwatersurfacecamebackbelllwcriticaldeptho This indicates that there is

ftfpl
l

i
i

s

a r

fllU
e

a

r

i
m

l
d

e

c
l dd h with the lllWeS t val i d

surface waS used
water

warning
warning

1
Note

1

CROSS SECTION OUTPUT profile 500 year

E G El v ft 7810 04 Element Leh 08 Channel Rig 5gBHead Cft 0 73 n val 0 050 0 035

r t m 7809 31 ReactlLen ft 652 667 30 694 8
7809 31 Flow Area sq ft 292 26 71 61 135 46

E G slope Cft ft 0 008911 fsrt 463 11 7161 B5 46

o Totel cfs 2S15 00 1049 13 761 48 704 39

jS 271 69 lap width Pt 202 02 16 57 B I0
04 Avg vel ft sS 3 59 10 63 520

a ehl opth eft S 51 Hydr oepthft 145 4 32 2 55

conv Tlltal cfs 26641 8 CllnV ds 11113 6 8066 5 74617

Lengthwtd ft 668 66 d

e sq m 203 71 16 57 53 68

MinChEl eft 7804 94 0 80 2 40 1 40

Alpha 186 Stream power lb ft s 287 25 57 7 30
FfctnLossft 5 06 Cum velume acre ft 3 1l 57 57 38 64

c ELossft 0 06 eum SA acres 19 93 13 80 2O 391

I
Warning

warning

wtrninQ The
energy equation clluld not be balanced within the specified numberllfiteratillns The

program u ed crnical depth for the water surface and continued on with the calcuhtjllns
The energ 1055 was greater than 1 0 ft 0 3 rn between the current and previous crllSS sec tilln
This may lndicate the need foraddltional cross sections
tluring tfI staMud step itera ti3I S whel tlle a ssUIIId tlr surface s set e I l to critical
depth the calculated water surface c ame back be low critical depth This indlcates that there is

ftipl
1

i
i

sa rfou ea
r

i ml d i ec ld h with the lowest valid water
surface was used

Note

1
Page 42
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INPUT

Description
5tatiollE1evationData num 24

Sca Elev Sea Elev sea Elev Stll Elev Sta Elev

07826 66 2 287826 33 4 97825 97 6 73 7825 73 11 87824 98
16 967824 23 68 127816 72 70 687816 34 78 357815 22 79 097815 11
95 92781264 98 817812 21 119 277809 21 121 157808 93 129 57807 71

131 247807 77 139 747807 53 146 387807 57149 977807 56 160 27807 62
163 217807 63170 437807 67177 127807 57 180 667807 51 188 447807 18
1 89780707 16 85 7807 201 127806 78 205 27 7806 55 221 597806 26
224 417806 15 230 5 7805 9 238 917805 66 247 32 7805 37 252 287805 39
255 737805 3262 517805 11 289 387805 22 303 447805 4 306 27805 53
318 987805 6344 367805 56 348 267805 56 373 497805 52 381 917805 47
390 327805 47395 527805 43 398 73 7805 4 405 757805 35 413 567805 34
423 967805 29426 217805 29432 377805 22 436 457805 26 446 687805 19

449 27805 18456 917805 12466 027805 09 477 377805 08482 847804 91
487 67804 94491 257804 97 508 07 7804 7 516 4971104 71 524 97W4 74

533 317804 77 538 767804 78 541 72 7804 79 548 997804 59 558 557804 56
566 967804 39 569 45 7804 4 H5 37 7804 4 579 687804 41 589 92780442
592 197804 4609 027804 2630 847804 13 6507804 18659 487804 26
671 777804 09676 317804 11 692 237804 07 697 297804 09 712 697804 22
733 167804 28735 197804 29 746 827804 18 751 757803 91753 627803 79
757 02780362764 377804 24 769 257804 32 774 087804 38 777 247804 36
791 877804 22 794 077804 19 802 487804 29 80 787804 3ol W9 2a7Wol oll
810 687803 69 81S 017801 63 816 327801 36822 427798 13 860 457798 34
863 067798 36866 167798 57869 777798 77 876 397799 25 882 82 7799 7
885 857799 9895 017799 5903 427799 45 907 097799 41 917 327799 38
918 617799 3 92S 447798 52 926 837798 43 928 917798 51 937 067798 87
945 477799 19948 017799 21 951 46 7799 4 953 747799 35 958 25 7799 2

962 37799 14968 487799 01970 717799 04 978 717798 83980 867798 77

983 967798 73 1009 38 7798 61010 017799 021016057802961017 19 7803 7
1018 237803 421027 76 7800 91029 677800 661030 197800 611039 177799 51
1040 01 7799 41044 237799 281050 3 7799 171054 827799 11060 567798 8
1063 237798 7 1070 797798 77 1075 67798 78 1080 06 7798 81120 187798 53
llil017798 52115S 737798 1159 647m l11H1 7799 3411il 677 9 44
1169 987800 681180 537800 591220 767801 35 12617801091281 027801 22
1291177801 221301 027801 191303 7Z7801 171310 827799 411311 027799 36
1311 297799 291314 78 7798 41324 31 7798 41330 957799 191332 177799 54
1319 997801 1 1349 01 7B31 H 135132 7831 22 1361 327800 15181 02 7801 6
1401027801 91411027801 661431 02 780L761442 05 7801761461 02 7802
1471027802091477 877802 661479 96 7802 71481 257802 81489 567804 3
1494 897805 321495 157805 371500 917807 281502 417807 711511 027809 7
1512 47 7810151l097810 0715ll 057811 191544 55 781111550 87810 05
1558 557808 631558 9 7808 551561 127808 811569 357809 811571 027810 05
1572 827810 35 1581 02 7811 91582 88 7811 861591 02 7813 121595 277814 22
160112 7815 1 HjQ2 1 7815 71 1606 83 781S 52 161102 7US 4 16U 05 7815 35
1621027815 011623 11 78151631 02 78151633177814 971641 027814 97
1651027815 42165J 297815 691661 027816 041663 357816 381671 027817 67
1673 47817 961681 027819 241683 467819 311686 187819 451688 78 7819 81

1690 59 7820170151 7821 11702 757821 23 1707 14 7821711709 09 782184
1711027822 04 1718 87822 681724 44 7823 11724 877823 14

I

1 CROSS SECTIO

RIVER crystal
REACH Marble

1

1

1
1

1

I

1 Manllinq snValue
Sta n val Sta

o 06822 42

1
BankSta Left Right

822 421009 38

Ineffective Flow lIum

StaL StaR 1 1

o IW 18780441
1017 191724 877803 7

Rs 1l147

num 4
n val Sta

0351009 38
II Val Sta

051381 02

Lengths Left Channel
397 52563 66

Prmallcnt

Ri9ht
336 93

CROSS SECTION OUTPUT ProfilelOO year

I
ee H lr p

t g
E G slope ftft

QTotal cfs

m
v

h
o

h m
LellgthWtd ft
inchEl ft

Alpha
frCtnLosS ft

C E LOSS eft
1

7801 41
0 49

7800 92
7800 49

0 006910
218100

398 84
5 57
2 79

26216 6

515 30
7798 13

10
3 57
0 04

Element
Wt n val

l each e II Cft
flow Mea sqft
j sr1

TOP width h
Avg vel his
Hydr Depth ft

CanCds
d

b sq m
Stream Power 1b fts
Cum vo1ume acre f1
cum SA acres

Crystll 1River rep

n Val
00

coeffcontr npan
l

LeftOB
0 060
317 2
7 34
7 34

17 37
5 27

2 37

139
2OS 9

5 96
O B
126

24 38
14 89

Channel
O OlS

563 66
380 32
380 32

2153 76
186 96

5 66
2 03

2S 8 9
187 10

0 88
4 97

49 44
12 24

Rig 5g8
33o H

4 09
348 34

9 87
206 62

2 41
116
nt s
4 23
0 42
101

28 44
16 38

I Note

Ilivided HII comput d for this ccros section
The ner9i 105 was grel ter thall 10 ft O l m between the current and previous cross section
This may lndicate the need foradditiollal cross sections

Multiple cntical depths WHe foulld at this location The critical depth with the lowest valid water
surface was used

CROSS SECTION OUTPUT Profile Floodway

Haming
warmn9

1 er H dv g
W S Elev ft

critw S ft

E G slope ftft

QTotal ds

axchlOpth ft

Conv Total cfs

LngthWtd ft

MinchEl h

Alpha
r t t gg

I

I

780171
0 34

7801 7
7800 52

0 003791
218100
18f Jf

4 69
3 24

35423 6
524 71

7798 13
100
3 03
0 12

Elment
Wt n val
Reach en ft
Flow Area sq ft

j g s

t

l ollolHtll ft
Avg vel his
Hydr Oepth ft

conv cfs

wened per

ftlshear lb sqft
stream Power 11ft s

Cum volume acreft

Cum SA acres

Left 08 Channel RightOB
0 035

397 52 563 66 336 93
464 67
464 67

218100
186 90

4 69
2 49

35423 6

193 11
0 57
2 67

1012 53 70 9 65
393 12 24 3 68

waming

Warning

Warnillg
Note

The velocity head has changed by more thano Sft 0 15111 This may indicate the lIeed for

additiollaltrosssections
The cOllveyance ratio upstream conveyance divided by downstream conveyance is less than

0 7 orgreacr than 14 This may indicate the need foradditionll l crOH sections
The energ 10ss waS greater than 1 0 ft 0 3 Ill between the current nd previous ross section

This may lndicau 1he need for additlollal cross sections

Multiple critical dep1hs were found at this 10clI1ion The critical dpth with the lowest va1id
surface was used

I CROSS SIOCTION OllTPUT

eer H dv W
i m

I

I

Profi1e 10 year

780101
0 39

7800 62
7800 23

Element

Wt II val

Reach Lell
Flow Area

ft

5qft

water

LeftOB
0 060

397 52
5 87

Channel
0 035

563 66
325 09

Ri8 55g8
336 93

11
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1

I E G slope ft ft
QTotal Cds
TOP width ft
vel Tota l ft s

Ma elll Opth ft
COfW Total tf5
LenQth Wed eft
MinchEl ft
Alpha
FrctnLoss ft
C 4 E loss ftI

1
Warning
Warning

Note

Divided flow computed for this cross section
The energ10s5 was greater than 1 0 Fe 0 3 m between the current and previous cross section
Thismaylndicatetheneedforadditionalcrosssect1ons
Multiple critical depths were found at ttlis location The crithal depth with the lowest valid

surface was used
water

CROSS SECTIOIt OIlTPIJT I rofileJilSO year

ef H
V g 780131 Element LeftOB Channel Ri8 5gB0 45 n val 0 060 0 035

W Elev ft5 7800 86 Reach Len ft 397 52 563 66 336 93
er1t W 5 Fe 7800 42 Flow Area sQ fe 7 03 369 18 388
E G Slope ftft 0 006619 Area S ft 7 03 369 18 H6 15
Q Total ds 2031 00 Flow cs 16 04 2005 94 9 01
TO flidth ft 394 61 1cp Wldth ft 5 15 186 96 202 1
Ve Total ft5 5 34 I V vel ft s 2 28 5 43 2 32

MaJlChlopth ft 2 73 Hyr Oepth ft 136 1 97 113

g ih
T W 24964 7 cony Cf5 197 2 24656 7 110 8

S16 81 wetted per ft 5 83 187 10 4 12
MillChEl ft 7798 13 shear lb 5Qft 0 50 0 82 0 39

Alpha 1 02 stream Plwu l ft s 114 4 43 0 90
Frctll loss ft 3 60 Cum volume acre ft 22 28 47 53 25 71

C E LOSS ft 0 04 curn SA acres 14 26 12 24 15 92

I
I

I
Warning
warning

oividedflowcomputedfor this cross section
The ener l loss was greatr than 1 0 ft 0 3 m between the current and previous cross section
ThismaylndicatetheneedforadditionalcrosssectlonS
Multiple critical depths were found at this location The critical depth with the lowest valid

surface was used
waterNote

I
CROSSSECT10NOUTPUT

e H
v m

i m
E G Slope ftft
QTotal ds

mJS
MaJlChlopth ft

g i hT m
MinchEl ft

Alpha

rit t mI

0 006739
1657 00

310 36
4 9

2 49

20184 2
520 32

7798 13

1 02

3 67
0 05

Area sqft
Flow cfs

TOPW1dth ft

j
vel ft s

Hyr Depth ft
conv ds

Wetted per

ft1Shellr lb sqft
streamPower l fts
Cum volume acre ft
Cum SA acres

Leftoa
0 060

397 52
8 55
8 55

20 65
5 68
2 42
150

256 0
6 43
0 54

1 31
29 76
18 37

5 87
12 72
4 71
117
125

155 0
5 33
0 46
100

17 l3
12 46

crystalRiver rep
325 09 290 56

1637 51 6 77
166 96 178 69

S 04 2 18
174 101

19946 7 82 5
187 10 3 69

0 73 0 35

368 0 77
42 32 19 22
12 24 13 67

Profile SOO year

7801 67 Element
0 53 wt nval

780114 Reachlen ft

7800 66 Flow Area sq ft

Oi M j s

t

441 70 Top width ft
5 78 Avg vel fts

01 Hydr Depth ft
31168 8 Conv cfs
51 S4 flettedPer

ftl7798 13 Shear lb sqft
1 03 Stream power 1 ft5

3 53 cum ume acreh
0 04 Cum SA acres

Channel
0 035

563 66
411 58
411 58

2482 12
186 96

5 89
2 25

30761 4
187 10

0 92
5 39

53 80
12 24

Ri8 6sg8
336 93

4 91
197 Z
Z 23

249 06
1 49
127

151 5
4 63
0 43
107

34 40
17 98

1
Warning
warning

Note

oivid d fl w computed for this cross section
Tne ener9 1055 was greater than 1 0 ft 0 3 m between the current and previous cross section

Thismaylndicate the need for additional cross sections

Multiple critical dePths were found at this location The critical deoth with the lowest vaHd w t r

surface was used

INPUT

oscription
Station Elevation Data num 298

su Elev Sta Elev Sta Elev Sta Elev sta Elev
o 7836 S7 l 317835 67 4 05783S 47 6 817834 91 12 21 7833 77

13 6678B 55 20 387832 11 28 547831 35 36 77829 95 44 7 7828 62
45 367828 55 53 027817 68 55087827 4S 61 197826 76 65 447826 29

69 357825 85 7S 797825 09 17 S178t4 89 93 847822 86 96 5 78n 5
102782181106 857821 08 110 167820 65 117 217819 77 118 12 7819 63

122 477819 29 127 567818 116 137 927818 01142 817817 72 148 277817 23

IS0 977817 12 158 637816 34 161 027816 21 167 37815 98168 987815 82

175 467815 51 179 33 7815 2 189 697814 62 191 787814 5 199 58 7814 3

208 117814 01 210 47813 94 216 277813 49229 887811 61 231 23 781143
238 417811 5241467811 54 248 927811 65 251 827811 57 257 087811 06

262 177810 82265 247810 55272 527809 93 273 47809 88276 687809 67
281 S7 7809 J8 289 73 7808 94 93 23 7808 76 303 59 7808 4 306 0S 7808 24

3l3 4 7808 04 315 24 7507 9 21387807 4 324 37807 33 329 197806 91

333 597806 58 338 677809 08 341 047810 89 344 83 7812 4 34S 357812 11
351 797807 35 li5 B 7806 51 355 767806 25 li6 93 7805 42 39 11780S 34

365 717805 13 371 357804 98 376 077804 98 379 S1 7805392 317804 68

396 787804 63 4047804 68407 137804 73 417 487804 82 428 497804 98

436 657804 91 444 817804 76448 557804 68452 977804 73 458 97804 55

461 147804 54 469 267804 31 477 467804 17 479 617804 12 485 627804 16

489 977804 09493 79 7804 1 500 32 7804 1 508 017804 31 510 11 7804 36

520 97804 8 522 27804 77 531 387806 66 534 67807 31 541 747808 63

543 197808 96 S45 95 7809 4 549 57809 98 5S0 687810 17 552 117809 78

SS8 897808 37 562 45 7807 4 567 257806 37 572 87805 21 576 147804 58

582 967803 64585 127801 61 589 317803 S6 593 517803 45 599 897803 36

603 867803 41632 547803 04634 937802 98 640 717802 88 645 287802 81

6S5 647802 44 665 197802 24 673 357802 04 686 778016700 787801 22

728 127800 66 738 477800 52 746 817800 33 748 827800 29 754 987800 15

759 18 7800 769 53 7799 51 771 37799 53 784 687799 38 787 557798 89

790 247798 26 79S 1777 19 800 137796 44 801 037796 26809 977797 76

810 957797 92 12 97798 29815 297798 72 820 057798 78 828 447798 93

831 667798 96 836 67798 94842 017798 93844 767798 97852 377798 91

869 267798 91 873 067798 95 877 477798 96 88l l97799 08 885 69 7799 1

893 71 7799 1S 904 047799 05 910 32 7799 13 914 367799 07 918 537799 12

924 697799 18926 757799 16934 737799 29943 177799 59 945 347799 7

953 37800 09956 047799 83 962 17799 27965 997798 92967 817798 76

974 85779 29976 027798 21 980 187797 7S 982 527796 76 98l 897796 n

981 057794 79 7 767794 36997 57 7794 51001 07 7794 61002 067794 78

1007 37795 461009 457795 151011 267795 981017 067795 491017 627795 44

1025 297795 28 027 95 7795 25 1033 5 7795 11038 287795031041 72 7795 22

W48 6779S 57 W50 8779S 67W55 087795 76 WS8 147795 84 W60 197795
1069 077795 51071 687794 951077 417793 85 1079 58 7793 811082 78 7793 76

1089 917793 73 1095 27793 661100 147793 581101 747793 491108 867792 09

1128 667792 091131 18 7793 3411B 67 7794 58 1139 26 7797 77 1140 87797 35

1141 147797 151148 477796 421151 867795 361152 817795 24 1157 87794 88

1168 6779S 851170 237795 971172 S17796 161181 l2 77971182 847797 2

1189 817797 921191 357797 991197 757798 271203 497798 441205 967798 49

1213 827798 581222 387798 16 1230 67798 82124 477798 841238 817798 84

1244 657798 B912S4 797798 821257 547798 811264 797798 761267 547798 54

1274 797791 B71275 667797 821282 l47798 S71284 797798 881286 347799 03

1288 297799 231293 167799 031294 797798 97 1296 5 7798 91298 227798 81

CROSS SECTION

I
RIVEIl Crysul
REACH Marble

1

1

1

1

I

1

I

I

RS 10584

page 4



I 1303 13 7797 51304 197797 24 1305 65 7796 87 1306 58 7796 64 1314 79 779
talRiver rep

1317 547795 51324 797794751330 877794 11548 13 7794 11549 53 7794 3
1554797795 02157 547795 421564 79 7796 461567 54 7796 921574 79 7798 37

1582 567799 991583977800 34 159126 7801 521594 79 7802 081597 54 7802 45
1604 797110J 58 1612 77804 481613 887804 611623 027806 311624 797806 58
1627 667W7 0S 31 397W7 54U36 137W7 73H54 917B08 29H61287W6 54
IGf LS4 7BXi 2 1664 710 78 83 1673 15 7810 27 1675 05 7811 02 1675 S8 7311 26
168152 78U 81684 79 7813461687 54 7814 211694 79 7816 061697 4 7816 75
1704 79 7818 61714 797820 821717 547821271724 797822 881734 797824 91
1737 547825 631741287827 021747 417828 961

Manning snvalues
SU nVal Sta

o 06784 68

1
num 5

nval su
051108 86

nVal su
0351128 66

BankSta Left Right Lengths LeftChllnnel Right
1108 861128 66 503 035 0 29498 09

Ineffective Flow nUm 2
Stll L StaR Elev permanent

o 953 37800 09 F
1139 261747 417797 77 F

I
CROSS SECTION OUTPUT

e 1

v W
t n5

E G Slope ft ft
o Toul ds

nJS
Max chl Dpth ft
Conv Total cfs

Lengthloltd ft
MinchEl ft
Alpha
FrctnLos5 ft
C ELOS5 ft

1

1 IIarning
IIarning

IIOte

Oivided flow computed for this cross section
The energl 1055 was greater than 1 0 ft O l m between the current and previous cross section
This may lndicate the need for additional cross sections

lti1h
crhical depths were flurul at this llcat n The critical depth with the lowest valid

surface was used
water

1

I
I warning

warning

warning

1
loIaming

NOte

I
E G Elev ft
vel Head Cft
W S Elev ft
critw s ft
E G slope ftft

QTotal cfs

HUs
v

h
o fh

L ngth wtd ft
MinChEl ft
Alpha
FrctnLoS5 ft

C ELoss ft
1

profile100 year

7797 81
0 86

7796 95
7796 84

0 006947
218100
46l 48

5 59
4 86

6167 9
510 55

7792 09
1 77
4 18
0 03

7797 30
0 85

7796 5
7796 45

0 007393
1657 00

39 68
5 lO

J6
192707

7792 09
195

nval Sta
D51S7479

CoeffContr Expan
1 3

nval
00

Element
Wt n val

ReachLen ft
FlowAru sq ft
Area sqft
Flow cfs

TOPWldth ft
Avg vel ft s

Hydr Oepth ft
conv cfs
Wetted Per

ftlshear lb sq ft
Stream power el 1ft s

Cum volume acreft

cu SA acres

Element
Wt n val
Reach Len Cft
Flow Area sqft

f 1 St
TOp Width ft

g V

Pt
f m

conv cfs
wetted Per

ftlshear lbjsq ft
Stream powef 1 1ft 5

Cum volume acreft

Cum SA acres

Leftoa
0 050
50l 03
270 76
27L48

1106 23
134 75

4 09
2 14

13272 7
127 81

0 92
375

23 10
14 25

LeftOa
0 050

503 03
207 83
208 04
79 14
127 80
3S6
165

8 96 1
126 58

0 76
70

16 35
11 86

Channel
0 03

520 9
96 26
96 26

977 56
19 80
10 15

4 86
11728 9

19 80
2 11

21 1
46 36
10 90

Channel
0 035

520 29
86 39
86 39

8 2 12
19 80
9 7S

l6
97937

19 80
2 01

19 63
19 65
10 90

Rig 5gB
498 09
2LOS

749 84
97 21

308 93
22

2 52
1166 3

10 38
0 96

06
2 19
14 39

water

Rig 5gB
498 09

18 70
599 86

75 7
292 08

4 05
2 26

880 9
9 37
0 92
3 7

15 78
11 85

1
warning

warning
Warning
Note

The ener9yequation could not be balanced within the specifiednumber of iterations The

prOilram used cntical depth for the water surface and continued on with the calculatlcns
Oivlded flow computed for this cross sectlon
The energl loss was greater than 10 ft 0 3 m between the current and previous cross section

This may lndicate the need for additional cross sections

Mu1tip1e critical depths were found at this location The critical depth with the lowest valid
surface waS used

CROSSSECTIONOUTPlIT Profile Floodway

V H dv W 7798 56 Element LeftOB Channel Ri

5gB152 Wt n val 0 050 O OlS
W 5 Elev ft 7797 04 Reach Len ft 503 03 520 29 98 09
Cr1t W 5 ft 7797 O Flow Area sq ft 146 25 98 09 23 91
E G slope ftft 0 009877

f 1srt 1 6 25 98 09 2l91
QTotal Cds 218100 856 51 1202 79 121 70

n 5

79 99 TOp Width ft SO 86 19 81 9 B
8 1

g vg Pt ftm 5 86 12 26 5 09
Maxchl Opth ft 4 95 2 88 9 2 56

i hT mf 21944 9 Conv cfs 8618 1 12102 l 1224 6
510 96 wetted Per ft 52 38 19 80 10 57

MinchEl ft 7792 09 5hear lb sq ft 172 3 05 1 O

Alpha 1 8 Stream power lIft s 10 08 37 46 7 10
FrctnLOSS eft 3 60 Cum Volume acre ft 9 46 SO 06 9 56

C EL05S eft O B cllI s acres 3 70 10 90 3 M

The energy equation could not be balanced within the specified number of iterations The
program used critical depth for the watersurface and continued on with the calculations
The velocity head has danged by more than 0 5 ft 0 15m This may indfcate the need for
additional cross sections

i is
e

gln 1 t
a

h
r

dr f
a

d i afO c o s i
the current and previous cross section

ourin9 the standard step iterations when the assumed water surface was set egual tocritical

depth the calculated watersurface cameback below critical depth This indlCates that there is

f t pl
l

i j li s

a r

fOU
e

a

r

f ml i
d
i e

c

i 1 dd ti with the lowest va lid
surface was used

CROSS5EcnONOUTPlIT profileUO year

1
CR05S5EcnONOUTPlIT

E G Elev ft
Vel Head ft

i m
E G slope ftftl
QTotal Ccfs

H Js
v

h
o fh m

Lengthwtd ft

MinchEl ft

Alpha
FrctnLoss ft

C ELoss ft

1

I

profileil50 year

7797 67
0 89

7796 78
7796 72

O 0073 S
2031 00

455 71
5 59

69
23698 9

110 78
7792 09

1 83
4 22
0 02

Element

wt n val
Reach Len Cft
Flow Area sq ft

1 rt
TOp Width ft

g
V

Pt
f m

conv Cefs
Wetted Per ft

m H fts

Cum volume acreft
Cum SA acres

LeftOB
0 050

503 03
249 19
250 72
992 74
132 36

l 98
197

11583 9
127 37

0 90
3 57

21 10
13 63

Channel
0 035

S20 29
92 89
92 89

9 7 14
19 80
10 20

69
11051 8

19 80
2 15

21 93
4 54

lO 90

water

Rig 6sgB
98 09
21 52

697 65
91 12

30l 55
4 23
2 3

1063 3
10 04
0 98
4 16
n7l
13 97

Warning
warning

Note

Divided flow computed for this cross section
The energl loss was greater than 10 ft 0 3 m between the current and previous cross section
This may lndicate the need for additional cross sections

Multiple critical depths were fourld at this location The critical depth with the lowest valid water
surfacewaSl lsed

1

1

Pilge45



1

I CrysulRiver rep

CROSS SECTION OUTPUT

Li V

p
W Elev eft
craw s eft
E G slope ft ft
Q Total cfs

Top width ft
Vel Tot ft s

MaxChlOpth ft
cony Total cfs

LengthWtd ft
flIinChE1Cft
Alpha
FrctnLoss ft

C E loss ft

profile SOO y ilr

779 11 Element
0 93 wt n val

7797 17 Reaehlen ft
7797 04 Flow Area sq ft

0 007255 Area sq ft
2 1s oo Fl cfs

472 70 TOpW1dth ft

5 92 Avg vel ft s

5 0B Hydr Depth ft
29526 3 Cony F5

510 11 wetted Per eft
779209 shear lb sqft

171 strumpCHf r lIft sJ
4 ll Cum volume acre fe
0 03 cum SA acres

Left 08
0 050

503 03
298 74
303 49

1317 9

137 85
4 45
2 35

15590 6
128 37
105
4 69

28 34
17 72

chllnnel
0 035

520 29
100 62
100 62

1015 60
19 80
10 69
5 08

12627 6
19 80
2 30

24 1
50 42
10 90

1

I

1
warning
warning

Note

Divided flow computed for this cross section

tt g J t
a r r

f
a dai ita Oc o o i

the current and previouo cross section

Multiple critical depths wefe found at this location The critical depth with the lowest valid
surface was used

Manning s n values
Sta n val m nval m nval n val nval

0 06 232 06 719 29 035 744 6 962 81 06

BankSta Left Right Length Left Channel Right cooffcontr Expan
719 29 744 6 453 78 527 62 576 04 1 1

Inoffect veF1ow nurn

StaL SUR Elev Permanent
0 387 51 7795 2

828 561335 197795 12

CROSS SECTION OUTPUT profilenOO year

e1 H
v n 779360 Element Loft OS Channel Ri6 56a120 n val 0 050 0 035

w s Elev ft 7792 40 Reach Len ft 4S3 n 527 61 576 04

rit w s ft 7792 40 Flow Area sqft 47 81 107 61 160 58

E G slope fc ft 0 009808
j g srt 75 18 107 61 168 60

QTotal Ccfs 218100 167 27 1186 91 826 82

H s

180 46 TOp wldth fc 74 04 25 31 81 11
6 90 AV vel ft s L50 1103 LIS

v hio ih m 4 29 Hyr Depth ft 12 4 25 2 34

22022 6 Conv cfs 1689 0 11984 8 8348 8

Lengthwcd fc wected Per fc 40 39 25 33 69 39

f inChEl ft 7788 11
m m ft s

0 72 2 60 142

Alpha 162 2 54 28 69 7 30

FrctnLosS Cum Volume acreft 2108 45 14 18 94

C E LOSS CurnsA acres 1304 10 61 1216

CROSS SECTION

1
RlvER Crsta l
REACH Marble RS 100 3

1

nWUT

oescription
scacionElevationOata nUIII 277

sta lev Sta Elev sta Elev Sta Elev su le v

01824 46 2 977823 4 S 65 7822 3 9 667820 98 11 517820 11
16 27820 28 18 767820 1 34 557818 94 37 37818 75 42 4S7818 13

47 85781749 50 357817 19 57 777816 06 58 247815 99 66 14781479
68 957814 lS 74 037811 64 79 57812 79 8193 7812 5 89 14 7811 57
89 827811 48 97 72 7810 5 100 6781C 13 105 617809 3 111 lS7809 1l

120 527808 19 121 77808 07132 257807 22 137 197806 64 142 87806 26
151 97806 03160 887805 75 163 97805 66176 677804 16183 277803 44

U4 57 7803 3 191 467802 35 195 5780197200 36780153 206 17800 78
208 257800 46214 657799 72 216 157799 56 216 65 7799 5 217 577994
222 517798 83225 75 7797 91131 597796 2231 797796 14 232 067796 06
243 347796 06 248 37795 98255 637795 97258 857795 98263 52779578

269 47795 88271 427795 83277 417795 77 287 217795 62 290 57795 6
295 17795 55301 057795 41309 117795 09 310 417795 02 311 547794 66

315 747791 53 318 187792 86 319 247792 58 320 14 7792 35 320 817792 17
125 057791 98331 297791 69342 487791 31 344 89779122 350 247791 11
353 767792 06 357 17793 07361 547794 4362 747794 79364 997794 83
371 547794 92374 067794 98381 957795 06 387 677795 18 3967795 17
402 917795 02413 57794 67417 117794 67 421 437794 64 427 667794 45
434 297794 37 437 227794 35 445 127794 23 448 767794 19 5017793 95
459 317793 96460 917793 9465 677793 7469 86 7793 5 476 77793 16
480 417793 22 490 967791 72 492 497793 79497 047793 75 500 187791 71
508 21793 76 512 067793 7l 51 U 7793 93 528 42779393 531 977793 94
533 167793 84539 867793 72 543 717793 69547 767793 63554 267793 87

559 87793 86563 557793 8564 817793 85575 367794 15 579 317794 23
585 917794 44 591 187794 48 603 027794 26 607 017794 41 610 927794 18
617 567794 17618 817794 11 622 557793 94 626 717793 69 634 617793 43
638 667793 J8 642 57793 32 649 217793 23 653 937793 21 658 297793 13
666 197793 04670 117792 98674 087792 71 680 867792 36 81 83 7792 3

87 967791 9 688 37191 84 n417791 U 92 4779101 6 77790 22
698 9 7790 5 701 967790 98 708 177792 12 710 08 7792 4 712 87791 22

719 2977811 2719 4977118 11 744 67788 18747 557788 51 754 717789 36
759 227789 85760 867789 91765 267789 98 767 937789 96 769 897789 78
775 33 7789 23 775 647789 29 779 447790 06 780 887790 32 784 87 7791 1
786 277791 3790 417790 94797 197790 33 798 67 7790 2 804 287789 67
807 257790 59807 467790 66 808 37790 92 816 27793 11 818 017793 89
820 987794 87 8UA27795 04 824 4 7795 1 821Sf 7795 12 831 997794 88
839 117794 47840 397794 38846 017793 9 848 877793 11 853 0 7791 85
855 857791 14 856 717791 27 867 67793 01869 397793 3870 267793 38
879 367794 15 881 11 7794 3 891 116 7794 5 895 157794 58 902 41 7794 7
922 587794 71 942 77794 58947 877794 34952757793 93958 067792 95
962 817793 66 970 47795 37972 877796 26973 717796 46 982 27797 65
983 377797 81 990 847798 86 992 887798 921003 127799 111010 4S7799 47

1012 477799 54101 15 7799 58 1018 6 77l9 710B 38779l B10n 417799 68

1030 77 7799 761045 04 7799 93 1048 92 7799 75 1052 37 7799 771073 58 7799 81

1075 47799 93 3 5 71100 021103 617799 961113 677800 0611U 84nOO 19

1123 731800 371133 787800 851150 647801 69 1153 97801 861155 117801 93
1157 2571102 051173 617801 821179 547801 751180 147801 651183 117801 19
1183 617801 131184 027801 071189 237803 591194 137106 031195 397806 69
1203 24 7810 61203 5671110 661204 197810 751206 967811 23 1214 24 7812 37
1218 22 7813 24 1224 37814 771227 78 78U 991214 16 7USn1B8 S 7816 04

12417816 221242 757816 611244 417816 971248 Sl7817 821253 837819 18

1254 647819 291262 867820 461264 537820 721265 427820 88 1267 27821 44

1274 597123 031277 51 7823 61281 497823 591285 167823 641292 567823 711
1294 77823 751297 077823 761304 7 71123 86 B09 77823 95 BU 7824 15
1314 67824 291320 83 7825 11325 25 7825 31327 397825 741333 017826 28

1334 937826 4 1315 197826 49

I

1

1

1

1

1

I

I

I

I

Ri8 5g8
498 09

25 12
818 57
111 43
315 06

4 44
2 63

1308 2
10 82
105
4 66

29 69
15 80

warning

warning
warning

warning

The energy equation could not be balanced within che specifiednumberof iterations The

g f 1 t hf rc s i
face and continued on with che calculations

The velocity head hlls changed by more than 0 5 ft 0 15111 This may indicate the need for

additional cross sections
The conveyance rlltio up5trean conveyance divided by downstream conveyllnce is less than

page 46
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1
1 Warning

erystalRiver rep

h e af s
t

te

h
a ar nnc
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t

c s
p
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cross section
This may lndicate the need for additional cross sections
Multiple critical depths were found at this location The critical depth with the lowest valid
surface was used

water

CROSS SECTrON OUTPiJT profile Floodway

H
v F 7793 73 Element LeftOB channel Ri8 5gB0 74 Wt n val 0 050 O OlS

w Elev ft 7793 00 Reach Len ft 453 78 527 62 576 04
crn II S ft 7792 40 Flow Area sq ft 73 75 122 83 202 40
E G Slope ftft 0 005290 sft 73 75 122 83 202 40
QTotlt l cfs 218100 218 69 1086 61 875 71

H s

140 17 TOp rI dth ft 44 29 25 31 70 57
5 47 AV vel ft s 2 97 8 85 4 B

MaChl opth ft 4 89 Hyr oepth ft 167 4 85 287
conv Total cfs 29986 3 Conv cfs 3006 7 14939 6 12040 0
L n9th wtd ft 538 84 wetted per ft 45 90 25 H 71 47
MlnchEl ft 7788 11 shear lb sqft 0 53 1 60 0 94

Alpha 159 Stream Power l ft5 157 14 17 4 05
FrCtn Loss ft 2 62 Cum volume acre ft 8 19 48 74 8 26
c E LOsS ft 0 00 cum SA acres 3 15 10 63 3 18

Note

I

1
I Warning g s

e

or n t
a

h
r r

f
a

d i afOc o s

the current and previous cross section

Note Multiple critical depths ere found at this locatiOn The critical depth with the lowest valid water
surface was used

1
CROSS SECTION OuTPUT

H
v g

r t m
E G Slope ft ft
QTotal cfs

rDs
MaxchlOpth ft
Conv Total cfs
Length Wtd ft
MinehEl ft
Alpha

rit t m

I

I warning
warning
Note

Divided flaw computed for this cross section
The energ loss wa greater than 10 ft 0 3 m betwe n the current and previous crosssection
T is may lndicate the need for additional cro s section

Multiple critical depths were found at this locaticm The critical depth with t e lowest valid
surface was u ed

water

ProfilellO year

7793 00
0 91

7792 09
779196

0 007970
1657 00
16S n

5 99

3 98

18560 1

5H 17
7788 11

1 63
301
0 15

Element
lit n Val
Reachlen ft
Flow Area sq ft

l rt
TOp width ft
Avg Vel fts

tlydr Deptl1 ft

eonv cf

i
d

sq g
stream Power lb ft
Cum volume acreft
Cum SA acres

left 08
0 050

453 78
H 08
54 20

113 78
62 83
L07
1U

1274 4
32 68

0 56
173

14 84
10 76

Channel
0 035

527 62
99 90
99 90

945 26
25 31
9 46
3 H

10587 9
25 33

196
18 57
38 54
10 63

Rig 5gB
576 04

139 84
144 48
597 96
77 19
4 28
L07

6697 8
68 34

102
4 35

11 52
9 74

ROSS SECTION ouTPUT Profi1el50 year

e H dv g 779343 Element leftoB Channel

Rig 65 B
1 U lit I Val 1050 0 035

r t m 7792 J1 Reachlen ft 453 78 527 62 576 04
7792 J1 Flow Area q ft 44 50 105 40 154 60

E G slope ft ft 0 009357
l srt 68 84 105 40 161 56

QTotal cfs 2031 00 150 90 1119 83 760 27

0 I US 176 38 Top width ft 71 09 25 31 79 98
6 67

r
V 1Pt fH 3 39 10 62 4 92

6 v

h
o nh m 4 10 121 4 16 2 26

20996 8 Conv cfs l5GO O 11577 0 7859 7

lengthwtd ft wetted per ft 38 03 H B 69 09
MinchEl ft 7788 11 Shear Tb sqft 0 68 2 43 1 ll

Alpha 162 Stream power l 1ft 2 ll 25 82 643
Frctn LOSS fft cumvollflle acreft 19 26 43 36 16 80

Loss Cum SA acres 12 45 10 63 11 77

The energy equation could not be balanced within the pecified number of iterations The

gi d d H t hf rc s j
face and continued on with the calcu1ation

The velocity head has changed by mort than 0 5 ft 0 15 m Thi may indicate the need for
additional cros ection
The conveyance ratio upstream conveyance divided by downstream conveyance is les than
0 7 orgreater than 14 This may indicate the need for additional cross ections
The energ loss wa greater than 1 0 ft 0 3 m between the current and previous cross section
This may lnd cate the need for addltianal cross s ction

Multiple critical depths were found at this locatlon The critical depth with the lowest valiol
surface was used

1

1

1 warning

warning
warning

warning

1
warning

NOte

CROSsSECTIONOUTPUT profi1e 500 year

The energy equation could not be balanced within the peci fied number of iterations The

gi d d
t hf rc is i

face and continued on with the calculations

The velodty head has changed by more than 0 5 ft 0 15 m This may indicate tht need for
additional cro s ections

The conveyance ratio upstream conveyance divided by downstream conveyance is less than
0 7 orgreater than 1 4 This may lndicate the neeCl for additional cross sections

Theenerj loss was greater than 1 0 ft 0 3m beteen the current and previous cross section

Thismaylndicatetheneedforadditionalcrosssectlons
During tile standard step iterations when the assumed ater surface was set ejual to critical
depth the ca1culat d water surface came back below craical depth Thi s indlCattS that there is

not a valid subcritlcal answer The program defaulted to critical depth
ultiple critical depths were found atthis location The critical depth with the lowest valid water
urface as used

I
H ldv g

W S Elev ft
critw s ft
E G slope ftft
QToul cfs

s

Maxchlopthft

g thT W
MinchEl ft

Alpha
FrctnlosS ft

C E lOSS ft
1

I
warning

Warning
warning

Warning

1
warmog

warning

Note

CROSS SECTION

I RIVER crysul
REACH Marble

INPiJT

Description
sution Elevation Oata

I

1

7793 95

1 20
7792 7S
7791 75

0 00g07
215 00
194 18

6 90
4 64

26401 6

527 18
7788 11

162
2 14
0 30

RS 9S36

nu 223

Element
Wt I val
Reach Len ft

Flow Area sqft

srt
Top Width ft

r
V lpt fHg

conv cfs
d

b sq m
Stream power lb ft s

Curnvolume acre ft
Cum SA acres

leftOB
0 050

453 78
62 84

102 98
215 74

83 21
343
137

2264 7
47 05
0 76
2 60

2S 19
16 44

Channel
0 035

527 62
116 55
116 55

1303 98
25 n
11 19
4 60

13688 7
25 33
2 61

29 16
49 12
10 63

water

Ri8 5gB
576 04

185 00
198 04

995 29
85 66
5 38
2 65

10448 2
70 61
148
7 99

B S8
13 S1

paqe47



1

1 CrystalRiverrep
Sta Elev 5ta Elev Sta Elev Sta Elev Sta l lev

07820 69 6 177819 61 8 137819 53 16 24781845 18 497818 1
47 437816 3 56 497815 29 62 47814 5 66 557814 66 71 447814 94
76 627814 89 82 027815 43 83 047815 24 86 687812 65 89 537812 04
96 74 7807 9 1015 617605 36 107 417804 95 112 7 1 02 5S llf 517W129
U6 937 1 43134 757800 46 7 M7 9 361S2 84778 76H7 U7n7 01
170 931796 58 187 31 7795 37 190 8 7794 9 195 497794 16197 311793 97
199 851793 66 203 32 179319 209 051793 2S 212 577793 49 216 35 7793 85

216 647793 79 n7 57793 64 225 27792 31 227 577791 96 234 247791 54
237 637791 35 243 287790 99 247 697790 77 252 417790 62 256 47790 45
262 197790 44270 197769 58277 517789 18 278 057789 13 287 7788 32

288 517788 22 296 47 7787 2 297 937786 98 300 64 7787304 5977S8 62

307 977789 08 312 967788 95 321 237768 92 327 4377116 54 BL5G7786 96

331 69 7786 9 334 87 7786 9 338 597787 87 339 87787 96 345 677811 82

348 187789 58348 457789 65358 397789 82 360 867789 92 388 197789 77

397 337789 57 401 267789 47 403 967789 37 405 477788 81 409 067787 44

415 511785 76 432 16 7785 8 435 187786 65 438 897787 58448 067789 92

448 867790 12 452 427790 08 459 027789 93 460 35 7789 88469 087789 65

478 447788 76 479 157788 68 482 567788 36 482 89 17U 3 489 447786 17
490 59 7785 8 502 13 778576 505 067786 91 509 347788 47 511 857789 21
512 747789 4 519 47789 4553 667789 41529 467789 38 5ll 767789 38
HO 4317842 46 397789 36 5 1677789 25 557 247789 25 566 06 7789 2

566 57788 94 570 67785 61 607 787785 68 608 67785 76612 117786 07
619 11 1786 67 626 557787 13 629 287787 ll 631 137787 48 634 027787 81
638 927788 36641 717788 68645 747788 5 612 837788 25 668 847788 24

f 74 677829 679 817788 36 f84 621788 19 G89 B 178 59 G94 G57788 18
697 457788 87 699 047788 46 704 97786 84 706 217786 52 709 397786 92
714 697787 54 716 027787 69 119 087788 12 724 717788 25 734 73 7788 26
744 75 7788 29 764 797788 29 773 787787 93 775 647787 88 779 167787 16
783 417786 3784 947785 921115 667786 09 719 927787S6 7g0 g77t1 l6

792 187788 47 796 587790 24 798 297790 35 804 B 7790 77 811 687790 89

814 897790 87 821 17790 96 824 917790 B 830 527790 93 834 937790 96

839 937790 97 844 9577130 97 849 3 7790 98 858 77 7790 98864 997791 03
868 197791 03875 017791 09877 61779109 90 077791 15 915 097791 04

924 71 77911 943 547791 35952 967791 17955 177791 11 952 387790 97

965 197790 9 971 87790 85975 227790 83981 22779076985 247790 73
990 647790 5131005 287790 321009 487790 21 1015 37790 07 1018 9 7790

1025 327789 831028 317789 781035 347789 641037 737789 611045 367789 47

1055 387789 651075 287790 051084 837790 261086 447790 311096 457790 7
1102 97792 241105 487792 92 1113 097794 91 1115 57795 51119 347796 54

1120 777796 931121 577797 171143 217797 451154 677796 771157 757796 66

1166 237796 121174 34 7796 241177 38 7796 291178 B 7796 411194 04 7798 63

1213 087800 981218 717801 581223 517802 171231 427803 021245 817804 94

1254 387806 191264 147807 561278 247808 811283 827809 491300 117811 31
1301 737811 95 1304 97812 671305 897812 951310 897815 981315 917819 13

1320 317820 751323 037822 561325 687824 69

I

1

I
1

I

1
Manning snvalues num

Sta nval m nVal nval nval nval
0 06 262 19 06 570 6 035 607 78 06 1096 45 06

Banksta Left Rigl1t Lengths Leftcl1anne Right Ceeffcontr E pan
570 6 607 78 6 450 16 233 01 1

Ineffective Flow
StaL StaR Elev permanenf

0 512 7471130 12
699 11 9007788 84
943 54 12007791 35

CROSS SECTION OUTPUT Profile lOo year

H dv W 7790 34 Element LeftOB channel Rig 5
B

0 37 n val 0 050 0 035

tI S E l ft 17a I1 adLen ft 442 60 4 0 16 233 01

crit w s ft 7788 65 Flow Area SQFt 43 60 16048 388 18

E G slope ftft 0 00B43 Area s ft 421 48 16048 401 20

o Tetal cfs 218100 Flow cs 61 15 1044 40 1075 45

m 570 35 TOp W dth ft 294 54 37 18 238 63

3 68 AV vel fts 140 6 51 277

v hio i m 4 3 Hyr Deptl1 Ft 0 75 4 32 206

377132 Cony cts 1057 6 18062 3 18599 3

LengthWtd ft 394 35 wetted Per ft 59 12 37 U U9 f l

MinchEl ft 7785 61 shear lb sQ Ft 0 15 0 90 0 43

Alpha 178 streampowerCl fts 0 22 5 86 118

FrctnLOSS ft 2 02 Cum volume acreft 18 50 43 52 117

C ELoss ft 0 04 UmSA aCres 11 12 10 25 10 04

1

I

1

1
Divided flow computed for this cross section
The conveyance ratio upHream conveyance divided by downstream conveyance is less than

0 7 orgreater than 14 This may indicate the need For additional cross sections

iS

e

gr n i t
a

h
r

dr f
a

d i i a tOc o s

the current and previ ous cross section

Multiple critical depths were found at this location Thecriticaldepthwiththelowest valid

surface was used

CROSS SECTION OUTPUT ProfileFloodway

warning
Warning

Warning

Note

1
E G Elevft
vel Head Ft
W 5 Elev ft
critW 5 Ft
E G slope ft ft

o Total efs

HUs
MaxChlDpth ft

onv lotal Cefs
Lengtl1wtd ft

MinchEl ft

Alpha
r t t gg

Element
Wt n Va1
Reach Len ft
FlowArea sqft

1 srt
TopWidth ft

Avg vel fts

Hydr Depth Ft
Conv cfs

d
bSQ m

Stream power lb ft s

cum volume acreft

Cum 51 acris

LeftOB
0 050

442 60
51 90
51 90

117 45
40 60
2 26
128

17 2 0
42 86
0 34
0 77
7 53
271

Rit 5gll
233 01
170 17
170 17
647 32

62 22
3 S0

273

9655 5

64 50
0 74
2 82
5 80
2 n

Channi l
0 035

450 16
176 30

176 30
1416 23

l7 l8
8 03
4 74

21124 8
37 18
133

10 69
46 92
10 25

I

779111
0 72

77 0 39
7789 84

0 004494
218100

140 00
5 47
4 78

32532 3
417 73

7785 61
loS5
197
0 01

1
flarning

Note

TneinHgy 55 as gflatl f tnanl 1 ft 0 3 m between tile current and previous cross section

Tl1is may indicate the need for additional cross sections

Multiple critical depths were found at this location The critical deptl1with the low st valid
surfacewasusid

CROSS5ECTlONOUTPUT ProfileUO year

I
e H

v g
t m

E G slope ft ft

QTotal Cefs

m S

v

h
o fh m

LengtnWtd ft

MinchEl ft

Alpha
FrctnLoss ft

C ELOSS ft

Element
Wt n val
Reach Len ft
Flow Area sqft

l srt
Topflidth Ft
v

Pt
f

m
Cony cfs
wetted Per

ftlShear lb sQft
Stream power l fts
curnvolume acreft

Cum SA acres

Left OR
0 0 0

442 60
13 15

289 36
10 22

208 06
0 78
0 27

150 4
49 16
0 07
0 05
1 05
9 35

Rig sgR
233 01
287 96
287 96
723 84

186 78

2 51
154

11363 13

1118 19
0 39
0 97
8 66
7 99

Channel
0 035

4 0 16
140 61
140 61
922 94

37 18

6 56
3 78

14489 6
37 18
0 96
6 29

37 08
10 251

7789 84
0 42

1189 43
7788 65

0 004057
1657 00

432 02
375

382
26013 9

411 47

7785 61
190
196
0 01

I
page48
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water

water


