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l TEMPERATURE NORMALS (Degrees Fahrenhait)
No. Station Name Element JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
002 AKRCN 4 E MAX 38.2 43,9 51.7|60.4 70.0 81.8|88.7 86.8 78,1 65.6 49.2 40.4 62.9
MEAN 25.1 230.5 37.8| 46.0 55.9 6.4} 72,7 70.9 61.%]4%.6 135.5 27.1 48.3
MIN 11.% 17.1 23.8|31.6 41i.7 51.0})56.7 55.0 45.7) 33.5 21.7 13.7 33.6
003 AKRON 1 N MARX 38.3 43,8 51.7|60.2 69.9 81.8|8B.0 B6.5 77.3)€64.9 48.8 40.1 £2.6
MEAN 27.1 32,2 39.0|47.r 57.0 67.8|73.7 72.3 63.1(51.0 36.7 28.7 49.6
MIN 15.8 20.6 26.2|34.0 44.1 53.7}59.3 58.0 48.5(37.0 24.8 17.3 36.6
004 ALAMOSA BERGMAN FIELD MAX 33.1 40.2 49.6 | 58.7 &8.3 78.4|81.7 78.9 72.5(61.7 45.7 34.8 58.6
MEAN 14.7 22.5 32.7|40.B 50.4 59.4{564.1 62.1 54.5]42.8 28.4 17.1 40.8
MIN -3.7 4.7 15.8 ] 22.B 32.4 40.4|46.4 45.2 36.5]23.9 11.1 -0.7 22,9
005 ALTENBERN MAX 36.8 42,8 52.9|e62.0 71.7 83.3|88.8 B5.9 77.4)65.0 48.4 37.5 62.6
MEAN 23.3 30.0 38.7|45.8B 54.5 63.2[69.3 67.4 59.3}48.3 34.83 24.9 46.6

' MIN 10.7 17.2 24.4128.5 37.2 43.1149.8 48.8 41.1)31.5 21.1 12.2 30.86

007 ANTERO RESERVOIR MAX 32.3 35.6 41.5|48.0 58.8 70.0(75.4 73.1 66.6 (55,9 41.90 32.6 52.6
MEAN 14.6 17,4 26.3)33.2 43.3 52.3|57.8 56.1 48.8]37.6 24.4 15.0 15.6

MIN -3.1 -0,8 11.0|18.4 27.8 34.5)]40.1 3%.1 31,0|19.3 7.7 =207 18.5

l 008 ASPEN 1 SW MAX /34-- 3.3 44.6 | 51.0 61.3 72.1 (’éﬂ)?s.‘i 68.5} 57.7 42.%5 34.8 54.8
MEAN d 20, 25.1 31.7}37.9 47.4 5&6.4 60.5 53.6] 43.4 2%.8 21.7 40.8

MIN .4 11,2 18.8|24.8 33.5 40.6(46.2 45.6 38.6|29.1 17.0 B.6 26.8

Q009 BAILEY MAX 37.8 41.3 46.3|52.5 1.8 73.1|77.7 75.6 6B.9| 58.8 45.0 37.9 56.4
MEAN 22.7 24,8 31.6|37.6 46.3 55.4|60.5 58.9 51.5]|41.4 30.2 23.3 40.4

MIN 7.6 10.3 16.9|22.7 30.8 37.6[143.3 42.2 34.1|24.0 15.3 8.8 24.5

010 BERTHOUD PASS MAX 21.8 25.2 3:1.0f36.9 45.7 55.4|61.4 60.3 53.11]42.4 29.7 23.4 40.5
MEAN 12.1 14.4 19.3 | 25.6 34.6 44.2{50.2 4%.6 42.4|31.8 19.6 13.3 29.8

MIN 2.4 3.4 7.6 14.2 23.5 33.0|38.9 38.8 3l.6) 21.1 9.5 3.2 15.9

011 BLANCA MAX 34,2 40.2 48.5|87.0 66.5 77.2|81.1 78.8 72.3{6l.6 46.3 35.8 58.3
MEAN 17.9 24.7 33.8l41.5 50.6 €0.0)64.7 2.6 55.0)43.3 30.1 12.%6 42.0

MIN 1.5 9.2 19.0[ 25.9 34,7 42.8|48.2 46.4 37.7}26.2 13.8 3.4 25.7

012 BLUE MESA LAKE MAX 27.4 31,9 42.7|54.9 65.9 76.9{82.4 8D.6& 7T2.8([61.1 42.8 30.0 55.8
MEAN 13.6 17.7 29.6|40.1 49.2 58.8|64.8 63.6 55.8(44.8 30.8 17.4 40.5

MIN -0.3 3.5 16.5|25.2 32.9 40.6[47.2 46.6 38.7]28.4 17.7 4.8 25.2

014 BONNY DAM 2 NE MAX 40.0 46.1 54.1)|63.6 72.6 83.7|B9.2 86.9 77.9|66.2 50.3 4l1.7 €4.,4
MEAN 26.9 32,3 39.4(48.3 58B.1 8.6 74.2 7T2.2 62.9|50,7 37.1 25.0 50.0

MIN 13,7 1B.5 24.6 ] 33.0 43.6 53.5]|59.2 57,5 47.9)35.1 23.9 16.2 35.6

015 BOULDER MAX 45.7 49.1 55.8|s82.7 71.7 82.2|87.2 B5.0 77.4(66.7 52.6 46.1 65.2
MEAN 32.5 35.8 41.8| 48.3 56.9 66.4171.4 70.0 62.1]|51.% 239.7 33.4 50.9

MIN 19.2 22.5 27.7133.9 42,0 50.5|55.9 55.0 46.8|37.1 26.8 20.85 36.5

018 BRIGGSDALE MAX 40.8 46,6 54.4 | 63.2 72.5 B3.1]89.2 86.% 78.3|66.4 50.0 41.6 64.4
MEAN 25.8 31.3 38.9)|47.3 57.1 67.0|72.9 70.9 61.7)43.8 35.1 26.7 48.7

MIN 10.7 16.0 23.4|31.3 41.7 50.8[56.5 54.8 45.1|33.1 20.2 11.7 32.9

012 BRIGHTON 3 SE MAX 41.4 46.8% 54.3162.0 71.6 8.8 |B87.% B85.% 77.5|66.6 50.1 42.6 64.1
l , MEAN 26.8 31.8 39.2)|47.3 57.0 €6.9 (72,1 70.3 6:1.2|50.0 35.5 28.1 48.9
MIN 12.2 16.8 24.1(32.5 42.3 51.2]56.3 54.6 44.91]33.3 20.9 13.5 33.6

020 BROWNS PARK REFUGE MAX 37.3 43.2 51.5|%%.8 70.6 B82.3|88.8 B7.2 77.8[66.0 48.2 38.7 62.6
MEAN 21.6 27.4 36.3|43.5 53.2 62.0(67.% 6€6.1 57.0(46.2 32.3 23.2 44 .7

MIN 5.9 11.5 21.1|27.2 35.7 41.6]46.9 44,9 36.1| 26.4 16.4 .7 26.8

021 BUCKHORN MTN 1 E MAX 38.9 41.5 46.5| 52.7 1.6 72.5|79.6 73.5 6€9.9)59.1 46.3 40.6 57.3
MEAN 28.0 29.9 35,3|40.8 49.9 52.8B}66.7 66.1 57.3(46.9 35.2 29.7 45.5

MIN 17.1 18.3 24.0} 28.8 238.Z 47.0(53.8 53.6 44.7{34.6 24.0 18.8 33.6

022 BUENA VISTA 2 S MAX 39.2 42.6 47.9|54.7 64.8 7Te.1:80.8 78,3 71.4]161.1 47.0 39.% 58.6
MEAN 24.7 28.1 34.2|40.3 49,5 59.1|64.0 62.1 54.6|44.2 32.4 24.9 43 .2

MIN 0.1 13.6 20.4 | 25.8 34.2 42.0f47.2 45.8 37.7|27.2 17.8 10.1 27.7

023 BURLINGTON 4 § MAX 39.9 45.3 52.8)61.9 71.zZ B82.9(B8.5 86.0 77.8|66.1 49.7 41.4 63.6
MEAN 27.4 32.1 38.6)47.7 57.6 68.9|74.0 2.1 63.4]|51.3 36.9%9 29.0 49.9

MIN 14.8 18.8 24.4)32.4 44.0 54.8|59.5 583.2 49.0) 36.4 24.1 16.6 36.2

D24 BYERS 5 ENE MAX 40.2 45.3 53.1|61.4 70.9 B82.9}89.0 B6.9 7B.1(66.7 50.2 41.7 63.9
MEAN 26.1 31.0 38.4(|46.6 56.4 67.3(73.1 71.5 62.1|50.4 35.8 27.9 48.9

MIN 12.0 16.6 23.6]31.,8 41.8 51.6(57.2 56.0 46.0(24.1 21.3 14.0 13.8

025 CABIN CREEK MAX 30.2 32.4 36.6|42.5 52.1 63.4|68.3 66.5 60.0750.0 37.1 31.9 47.6
MEAN 18.5 20.4 24.6131.0 40.6 S0.3}|55.1 53.6 46.%|37.7 25.4 20.5 35.4

l MIN 6.8 8.4 12.5|15.5 29%.0 37.2|41.8 40.6 33.8|25.4 13.7 8.0 23.1
026 CAMPO 7 S MAX 47.6 53.0 50.2)68.3 <7¥7.2 87.,8]192.3 89,7 82.2)|71.6 57.0 4B.5 69.6
MEAN 31.9 36.6 43.6]52.1 61.8 71.8|76.4 74.5 66.2 [ 54.6 41.2 33.1 53.7

MIN 16.2 20.2 26.913%,9 46.3 55.8)60.9 %9.3 50.2)37.8 25.3 17.7 37.7

027 CANON CITY MAX 48.5 52.4 57.8]64.6 73.4 B4.3/[/B3.6 B87.1 779.1)68.7 55.6 49.0 E7.5
MEAN 34.2 37,7 42.7)|49.7 58.8 68.7 | 74.3 72.6 63.8]|53.4 41.7 35.1 52.7

MIN 19.7 22.9 27.6|34.7 44.2 53.1]159.0 58.0 48.4[38.1 27.7 21.1 37.9

028 CASTLE ROCK MAX 43.9 46.6 51.9|58.3 67.4 78.2(64,0 81.9 74.4]165.0 51.2 45.0 £2.3
MEAN 28.8 32.0 37.7(]44.3 53.5 62.9(68.6 66,7 58.7|4B.4 36.2 23.9 47.3

I MIN i13.6 17.4 23.4)|30.2 35.5 47.6]|53.1 52.4 43.0]31.8 21.2 14.8 32.3
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PRECIPITATION NORMALS (Total in Inches)
No. Station Name JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
001 AGUILAR 1 SE .37 .54 1.61]| 1.96 2.91 1.66) 2.82 3.04 1.53] 1.08 .95 .71l 15,18
002 AKRON 4 E .36 .37 1.06f 1.42 3.00 2.28| 2,95 2.26 .98 .85 .70 L36) 16,59
003 RXKRON 1 N .33 .36 1.04] 1.58 3.15 2.32| 2.%3 2.00 .92 .90 .69 .40 16.62
004 ALAMOSA BERGMAN FIELD .25 .21 .46 .54 70 .59 .24 1.19 .89 .67 .48 .33 7.25
005 ALTENBERN 1.13 .29 1.65]| 1.51 1.81 ,97) 1.35 1.36 1.64f 1.82 1.41 1.06| 17.00
006 AMES 1.68 1.79 2.43| 1.87 1.%9 1.37| 2,71 3.24 2.74| 2.28 1.87 1.59| 25.57
007 ANTERC RESERVOIR .21 .25 .52 .73 1,02 1.18( 1.8% 1.%87 .93 .64 .37 .26__,3_91~
008 ASPEN 1 SW 1.72 2.05 2.74| 2.8 2,10 1.26]1.76 1.37 1.65| 2.06 2.24 l.aE: 23.2§..D
009 BAILEY 4c .54 1,281 1.%2 2.10 1.76) 2.%% 2,88 1.257 1.15 .89 .58 17.10
Q10 BERTHOQUL} PASS 3,09 2.60 31.65| 4.4% 3,99 2.,11| 2.25 2.75 2,24| 2.30 3.37 2.8B| 25,52
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 .58 .59 1.1 1.31 83 .77 .64 .79 9.26
013 BONHAM RESERVOIR 3.23 3.27 4.26| 3.129 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)1 2.81 2.17 1,39] 1.00 .15 .36] 18.82
Q15 BQUILDER TQ .75 1.7t z.88 3,05 1.99) 1.8 1.63 1.738) 1.28 1.432 .78 19,83
016 BRANDON .18 .21 L6541 1.13 2,37 2.14)| 2.43 2.06 .83 .89 .48 .18 13.587
017 BRECKENRIDGE 1.43 1.41 1.81) 1.90 1.87 1.40| 2.29 2.18 1.55( 1.20 1.38 1.31] 19.73
018 BRIGGSDALE .30 139 .78] 1.28 1.94 2.07] 2.51 1.81L 1.28 .66 .45 .26 131,53
019 BRIGHTON 3 SE .45 .38 1.19]| 1.74 2.44 1l.68} 1,63 1.50 1.08 .85 .88 .52 14.34
020 BROWNS PARK REFUGE .39 .45 .74 ar 1,16 .69 .68 .66 1.00] 1.16 -1 .37 B.67
021 BUCKHORN MTHN 1 E .87 .57 2.0%] 2.86 3,37 2.50 2.48 2.08 2.03] 1.07 1.1B .56 21,862
022 BUENA VISTA 2 § .28 .40 .69 .94 1.09 .86 1.45 1.87 .94 g2 .53 .361 10:03
023 BURLINGTCN 4 8 .33 .42 1.05] 1.35 2.88 2.50| 2,77 2.28 1.04 .94 .58 .34| 16.48
024 BYERS 5 ENE .43 .35 1.,04| 1.57 2,76 1.86] 2.33 1.81 1.13 .82 .81 .43 15.34
025 CABIN CREEK .68 .84 L1.62| 2.49 2.09 1.78] 2.53 2.74 1.59) 1.1%2 1.10 .78| 19.43
026 CAMPQ 7 S .31 34 99t 1.51 2.59 2.49{ 2.91 2.53 1.47] 1.19 .54 .34 17.21
Q27 CAMON CITY .46 .38 1,060 1.47 1.64 1,243 2.78 2.05 1.21 .72 . B0 .43) 13.39
028 CASTLE ROCK 55 .53 1.50] 1.87 2.42 1.92| 2,37 2.16 1.24]| 1.02 .98 .71) 17.34
029 CEDAREDGE 1.19 B8 1.34 a7 1,22 .58 .91 1.19 1.10| 1.865 1.24 .97 13.25
030 CENTER 4 SS5W .16 .17 .37 .39 .62 671 1.11 1,30 .91 .87 .46 .25 6.98
031 CHEESMAN .42 .56 1.41)| 1.78 2.04 1.%2| 2.57 2.75 1.20| t.o08 .Bg L6671 17,25
032 CHERRY CREEK DAM .48 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 1.31 .81 60 251 16.00
034 CIMARRON .92 .75 1.024} 1.12 1.20 .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 &7 .82 .91 1.01 .71 1.52 1.81 1.14 .82 ] .791 11.67
037 COLLBRAN .87 .89 1.54)] 1.52 1.56 .76 1.092 1.18 1.16| 1.59 1,22 96| 14.324
038 COLCRADO NATL MONUMENT .71 &7 1.14 83 1.21 .68 .86 1.02 .93 1.29 .95 781 11.17
039 COLCRADO SPRINGS MNPL A .28 35 1.06| 1.62 2.39 2.34] 2,85 3.48 1.23 -1 .52 421 17.40
040 CORTEZ 1.01 95 1.37 .80 1.01 .43(1 1.23 1.37 1.31]| 1.55 1.18 ¢ 13.21
041 CRAIG 4 SW 1,05 1.1i2 1.39} 1.63 1,52 1.11| 1.34 1.15 1.38| 1.82 1.38 971 15.87
042 CREEDE .48 60 .65 .76 .85 .79 1.48 2,40 1.52| 1.37 .99 .58 12.45
043 CRESTED BUTTE 2.58 2.44 2.36| 1.82 1.3 1.17| 1.90 2.00 1.97| .76 2.09 2.15 ﬁg.i;ﬁb
044 CRESTONE 1 SE .64 37 93] 1.00 1.0%2 .86 2.44 2.03 1.25| 1.03 .75 .53 B
045 DEL NORTE 2 E ERS 34 .83 .71 89 2771 1.5% 1.94 1.13 .83 .65 47| 10.46
046 DELTA .37 38 .86 .83 .69 .40 .72 ] .90 1.07 .87 42 7.61
047 DENVER INTL AP (DNR) 51 49 1,28 1.93 2.32 1l.56)| 2.16 1.82 1.14 .89 .98 63| 15.81
048 DENVER STAPELTON .51 49 1.28( 1.9%93 2.32 1l.56f 2.16 1.82 1.14 .99 .88 63| 15.81
049 DILLON 1 E .86 95 1.13] 1.22 1.45 1.21]1.7% l.66 1.32 .78 .87 83| 14.03
050 DINOSAUR NATL MONUMNT .72 .62 1.,01) 1.21 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 1.386] 19.37
052 DURANGD 1.65 1.44 1.71] 1.30 1.17 .611 1,64 2.58 1,94] 2.10 1.82 1.37| 19.33
053 EADS .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 .83 1.08( 1.09 .67 80{( 10.72
055 EASTONVILLE 2 HNNW 45 45 1.40]| 2.19 2.91 2.16| 3.01 3.35 1.341 1.05 .81 54 13.76
056 ESTES PARK 32 47 .90 1.42 2.11 1.43( 2.16 1.98 1.23 .93 .63 37| 13.85
057 EVERGREEN 54 .68 1.69f 2.53 2.60 2.05] 2.29 2.38 1.45| 1.26 1.¢5 78 19.30
0S8 FLAGLER 1 S a5 .38 987 1.4B 2.7% 2.685] 2.72 2.31 1.11 .79 .67 35| 16.56
059 FLEMING 34 37 1.02| 1.%34 3.b8 2.70) 2.83 1.94 1.33 74 .58 34| 15.81
060 FLORISSANT FOSSIL BED 29 30 .81] 1.06 1.61 l1.41| 2,73 3.02 1.47 .84 .61 27 14.42
061 FCORT CARSON 28 13 .78 1.18 2.19% 1.74| 2.88 13.13 .97 .69 .39 31j 14.75
062 FORT COLLINS .42 38 1.42| 2.09 2.60 1.9%] 1.87 1.40 1.38 .88 .82 49t 15.84
063 FORT LEWIS 1.65 1.40 1.78] 1.05 1.23 .62 2.14 2.45 1.20( 1.%8 1,71 1.23| 19.14
064 PORT MORGAN .21 18 741 1.33% 2.41 1.98) 1,93 1.%8 1.21 81 .49 26| 13.13
065 FOUNTAIN 31 31 g2 +.51 2.26 2.19} 3,23 3.54 1.20 79 .51 38({ 17.05
066 FOWLER 1 SE 20 13 .71 1.13 1.78 1.354{1.77 1.839 .77 .64 .48 2B 11.29
067 FRASER 1.66 1.56 1.58( 1.99 1.94 1.i6| 1.45% 1.43 1.15 .96 1.51 1.70] 18.13
068 FRUITA 1 W 65 .57 .96 .77 1.04 .51 1 .73 .78 1.01 .74 65 9.18
069 GATEWAY 1 SE 78 .63 1.17] 1.08 1.13 .83 1.67 1.26 1,051 1.23 1.c03 64| 11.60
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River SELF GUIDED WALKING TOUR OF MARBLE, COLORADO

Caucus
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 at 412 West Main, and

ié;—:sf‘tq proceeds east to West 15t St, then south to State St, then west to West 274 St, then

Busilgessessomh to Park St, then west to West ard 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 a part 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 al.
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 $1/1b, and a cubic foot of marble weighs 170 Ibs). Do not attempt 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 into World
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, an electric 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
was built without indoor plumbing, and some of the students were charged with
bringing water from the river each morning. The outhouse in the back of 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 24 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 to which 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 on Main Street is the former residence
of William D. Perry, one of the founders of Marble. Perry and William Woods
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.org/tour.htm 5/3/2004




5) MARBLE CITY STATE BANK. At the end of the same block is the building
which housed the Marble City State Bank from 1912 to 1917. 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 vault complete 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 over 30 feet by the mudflow.

8) FLOOD DAMAGED HOUSE. Two blocks south, on West 15 St is the remains of
house which as damaged during flash floods in 1941 and 1945. The house is now
buried in 3 to 4 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 foul balls 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 a board
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 a housing shortage so that many residents lived in tent houses.

12) ST. PAUL'S EPISCOPAL CHURCH. This church was moved to Marble from
Aspen in 1908. The steeple was added two years 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 a marble foundation constructed in 1912 for the Columbus
Catholic Church. The stone building never progressed beyond the point seen here.

http://www.marblecolorado.org/tour.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 gt (basically
where the bridge crosses the Crystal River), and running west for 1500 feet is the site
of what was 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. Itis 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 to help
slow the spread of a blaze should a fire start.

In 1942 the mill was 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 out of 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 to Marble Colorado Honte Page
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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 offto
Marble) up to Scholfield 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 two ghost towns: Marble and Crystal. Crystal is
about 6 miles east of Marble, and is inhabited only in the summer. Marble is
inhabited the year around, although the year around population is probably less
than one hundred, and the main road through town is unpaved. There are no stree
lights, stop lights, or any other trappings of civilization.

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 Ut
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 any
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 valley, 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 tourlsts A
are harmless, except the mice (hantavirus) and the tourists.

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 to starve is a
favorite). The little blood suckers don't get any more mercy than lawyers.
Incidentally, to the best of our knowledge there are no lawyers in the valley, which

l http://www.marblecolorado.org/about. htm 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 [ haven't the faintest. Of
course there are all the other usual suspects, but nothing to write 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 a claim 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 a few 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 a cap 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't you 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 Soldijer. Declining use as a building material, and World War II finally
did in the quarry, and the town of Marble. By 1945 the population of Marble was
down to one hearty or crazy soul. The quarry was reopened in 1990, and continues
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 - we roar with laughter when visitors ask 'don't you have trouble getting
tradesmen?’. Since almost anything can happen at any time, ya gotta be prepared,
and able to cope.

There are no bars, and only one church. The church was built in Aspen, and
brought over on the back of a railcar. Itis 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 to go at least once. Itis a rare combination 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 gth grade. It is one of those rare little gems that are almost
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://www.marblecolorado.org/about.htm - 3/10/2004
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teachers and about 20 students, the school is a dream come true.

Return to Honte Page
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TECHNICAL APPENDIX

APPENDIX B: " Hydrologic Data.




o O3-023-cev—41s"
t H’tjdfz’lﬂja ‘.

1.1 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 of Marble, Colorado.

Discharges along the Crystai River were calculated using the PEAKFQ computer
program (Reference 1) which uses a log-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 1.

Table 1. Summary of Discharges

Drainage Area Peak Discharge (cfs)
Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year
Crystal River
Confluence with Rapid Creek 93.05 1994 2445 2625 3028
Confluence with Milton Creek 83.65 1833 2248 2413 2783
Town of Marble 73.59 1657 2031 2181 2515

Upstream Limit of Study 53.32 1284 1575 1691 1950

9.0 BIBLIOGRAPHY AND REFERENCES

1. U.S. Geological Survey, Computer Program PEAKFQ Version 4.0, Annual Flood

Frequency Analysis Using Bulletin 17B_Guidelines, December 2000.

Colorado Water Conservation Board, Colorado Department of Natural Resources,

Manual for Estimating Flood Characteristics of Natural-Flow Streams in Colorado,
Technical Manual No. 1, 1976
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II }
I 1 PLACITAF.OUT
U. 5. GEOLOGICAL SURVEY
ANNUAL PEAX FLOW FREQUENCY ANALYSIS
Fellowing Bulletin 17-8 Guidelines
Program peakfq
(version 4.¢, December, 2000)
~-- PROCESSING DATE/TIME ---
20063 ocT 7 10:29:09
I --~- PROCESSING OPTIONS ---
Plot option = Graphics & Printer
Basin char ocstput = None
Print optien = Yes
Debug print = = No
Input peaks listing = Long A
Input peaks format = WATSTORE peak file
1
U. S. GEOLDGICAL SURVEY
ANNUAL PEAK FLOW FREQUENCY ANALYSIS
Foltowing 8ulletin 17-B Guidelines
program peakfg
(versian 4.0, Descember, 2000}
Station - 09081550 CRYSTAL RIVER AT PLACITA, CO.
2003 OCT 7 10:29:09
INPUT DATA SUMMARY
Number of peaks in record = 45
Peaks not used in _analysis = i)
Systematic peaks in analysis - 45
Historic Eeaks in analysis = 0
vYears of historic record = [H]
Generalized skew A = -0.300
Standard error of generalized skew = .55
skew option = WEIGHTED
Gage base discharge X = 0.
Usgr supplied high outlier threshold = --
yser supplied low outlier criterion = -~
Plotting pesition parameter - 0.00
*FrarxAxXAAN NOTICE -- Preliginary machine compytations. ek
dwrkmdwrw  yser responsible for assessment and interpretation. (wEdEkkkdk
WCF134I~NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE. 0.0
WCF195I-NO LOW OUTLIERS WERE DETECTED BELOW CRITERION. 743.7
WCFL63X-NO HIGH OUTLIERS OR HISTORIC PEAKS EXCEEDED HHBASE. 3317.8
l station - 09081550 CRYSTAL RIVER AT PLACITA, €0.
2003 oCcT 7 10:29:09
ANNUAL FREQUENCY CURVE PARAMETERS -- LDG-PEARSON TYPE III
FLOOD BASE LOGARTTHMIC
EXCEEDANCE STANDARD
DISCHARGE PROBABILITY MEAN DEVIATION SKEW
SYSTEMATIC RECORD a.0 1.0000 3.1%61 0.1191 O.022
BULL.17B ESTIMATE 0.0 1.0000 3,1961 0.1191 -3.067
ANNUAL FREQUENCY CURVE -~ DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES
ANNUAL 'EXPECTED  95-PCT CONFIDENCE LIMITS
EXCEEDANCE BULL.178 SYSTEMATIC PROBABILITY' FOR BULL. 178 ESTIMATES
PROBABILITY ESTIMATE RECORD ESTIMATE LOWER UPPER
(.9950 762.0 779.6 730.1 642.5 B863.2
0.9900 8l%.0 833.8 792.1 700.1 919.3
0.9500 995.4 1002.¢ 980.1 881.5 1092.0
0.9000 1103.9 1106.0 1093.0 993.5 1198.0
0.B00O 1248.0 1747.0 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 2161.0
0.1000 2228.0 2234.0 2248.0 2052.0 2472.0
0.0400 2523.0 2544.0 2564.0 2295.0 2857.0
¢.0200 2732.0 2768.0 2794.0 2463.0 3138.0
{d.0100 2933.0 2986.0 3022.0 2622.0 3414.0
Q.0050 31129.0 3202.0 1250.0 7740 1687.0
0.0020 3383.0 3484.0 3555.0 2969.0 4046.0
0.6667 1399.4 ( 1.50-year flood )
0.4292 1654.5 ( 2.33-year flood )
1
I station - 09081550 CRYSTAL RIVER AT PLACITA, COQ,
2003 oCT 7 10:29:09
INPUT DATA LISTING
Page 1
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PLACITAF.OUT

WATER YEAR DISCHARGE  CODES WATER YEAR DISCHARGE  CDDES
1956 1687.0 1979 1849,
1957 2797.9 1980 2038.

1958 2031.0 1981 1364 .
1959 1476.0 1982 1483
1960 1430.0 1983 2938
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Explanation of peak discharge quatification codes

PEAKFQG WATSTORE
CCDE CODE  DEFINITIOM

D 3 pam failure, non-recurrent flow anomaly
B Discharge greater than stated value

3+8  Both of the above

4 Discharge Tess than stated value

IERMFXEGD

6 OR € Known effect of regulation or urbanization
7 Historic peak

station - 09081550 CRYSTAL RIVER AT RLACITA, CO.
2003 ocy 7 10:29:09

EMPIRICAL FREQUENCY CURVES -~ WELBULL PLOTTING PDSITIONS

WATER RANKED SYSTEMATIC BlL.178
YEAR DISCHARGE RECORD ESTIMATE

1983 2838.0 0.0217 0.0217
1957 2797.0 0.0435 G.0435
1995 2411.0 0.0652 0.0652
1985 2249.0 0.0870 0.0870
1984 2165.0 0.1087 0.1087
1993 2151.0 0.1304 ©.1304
1980 2038.0 0.1522 0.1522
1986 2038.0 0.1739 0.1739
1958 2031.0 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
1975 18200 03033 0. 3043
1997 1722.0 0.3261 0.3261
1965 1710.0 (0.3478 0.3478
1970 1690.0 0.3696 €.3696

1966 940.0 0.9565 0.9565
1977 5290 0.9783 0.5783

U. S, GEQLOGICAL SURVEY
ANNUAL PEAK FLOW FREQUENCY ANALYSIS
Following Bulletin 17-B Guidelines
Program peakfq

pPage 2

1956 1687.0 0.3913 0.3913
1962 1680.0 0.4130 0.4130
Il .




) PLACITAF.GQUT
(version 4.0, becember, 2000
2003 ocT 7 10:29:0%

station - 09081550 CRYSTAL RIVER AT PLACITA, CO.
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31600.0 4---—4mmmmmmmm o - +--
PLOT SYMBOL KEY |
178 FINAL FREQUENCY CURVE
OBSERVED (SYSTEMATIC)} PEAKS
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SYSTEMATIC-RECORD FREQ CURVE
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Avalanche Gage

Peak flow Peak flow Adjusted* to

Year Avalanche Gage Placita Gage Placita drainage area % difference

1961 2270 1500 15986 6

1962 2620 1680 1842 10

1963 1410 1260 991 -21

1964 2240 1490 1574 6

1965 2780 1710 1954 14

1966 1250 940 879 -7

1967 2580 1670 1813 9

1068 2690 1880 1891 1

1969 1930 1460 1357 -7

1970 1980 1690 1392 -18

1971 2140 1940 1504 -22

1972 2080 1630 1462 -10

1673 2980 1930 2095 9

1975 2580 1820 1813 0

1976 1910 1540 1343 -13

1977 1730 929 1216 31
avg. = -0.88 over 16 years
avg, = 11.50%  eachyear

Drainage Area Avalanche Gage = 167 square miles
Drainage Area Placita Gage = 107 square miles

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 Piacita. 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.

l *Adjustment based on TM-1, CWCB : Qt{u) = (AufAg)*.79*Qt{g)




Avalanche Gage Peak flow
Peak flow Peak flow Adjusted* {o Placita Gage
Year Avalanche Gage Placita Gage Placita drainage area Fabricated
1956 2400 o 1687 1687
I 1957 3980 2797 2797
1958 2890 2031 2031
1959 2100 1476 1476
l 1960 1760 1430 1237 1430
1961 2270 1500 1596 1500
1962 2620 1680 1842 1680
l 1963 1410 1260 991 1260
1964 2240 1490 1574 1490
1965 2780 1710 1954 1710
1966 1250 940 879 940
I 1967 2580 1670 1813 1670
1968 2680 1880 1891 1880
1969 1930 1460 1357 1460
I 1970 1980 1690 1392 1690
1971 2140 1940 1504 1940
1972 2080 1630 1462 1630
I 1873 2980 1930 2095 1930
1974 1850 4300 1300
1975 2580 1820 1813 1820
1976 1910 1540 1343 1540
b 1977 1730 929 1216 929
1978 2330 1638 1638
1979 2630 1849 1849
l 1980 2900 2038 2038
1981 1940 1364 1364
1982 2110 1483 1483
I 1983 4180 2938 2938
= 1884 3080 2165 2165
1985 3200 2249 2249
1986 2800 2038 2038
l 1987 1670 1174 1174
1988
1989 1350 949 949
l 1990 1700 1195 1195
1991 2270 ' 1596 1596
1992 1420 998 998
l 1993 3060 2151 2151
1994 1920 1350 1350
1995 3430 2411 2411
1996 1770 1244 1244
l 1997 2450 1722 1722
1998 1910 1343 1343
1999 1750 1230 1230
I 2000 2010 1413 ' 1413
? 2001 1430 1005 1005




Summary of Discharges

P Location - DA (DADAG) (DA/DAG)M.79 Q10 Q50 Q100 Q500

Upstream Limit of Study 53.32 0.50 0.58 1284 1575 1691 1950
Town of Marble 73.59 0.69 0.74 1657 2031 2181 2515
Confluence with Milton Cree 83.65 0.78 0.82 1833 2248 2413 2783
Confluence with Rapid Creek] 93.05 0.87 0.89 1994 2445 2625 3028

@ Placita Gage  Q500= 3383
Q100= 2933
Q50= 2732

l Q10= 2208
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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 be
computed by the following equation:

X
A 1
N
T(U) Ac] “T(6)

where

Q = peak discharge at ungaged site for recurrence interval T,
T(v) 9

QT(G)= welghted 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:

Flood Region ExEonent! X

Plains 0.48
Mountains .79
Northern Plateau .50
Southern Plateau .71

The above procedure Is applicable

for ungaged sites where the drainage area
ratio lies between 0,5 and 2.0.
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SITES NEAR GAGED SITES ON THE SAME STREAM

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 lies between 0.5 and 2.0, the equation given on page 4 should be
used to compute the required peak discharges. |f the drainage area ratio
lies outside the range, the method for '"Ungaged Sites' should be used.

Fiood depth information for study sites near gaged sites on the same
stream should be computed from the flood depth regressjon equations for the
region in which the study site lies. The method is illustrated in Example 2.

Determine the Q;g-, Qsg-, Qjgp-, and Qsgg-year recurrence-interval
floods for Cherry Creek at State Route 83, 4.5 mi south of Franktown, Colo.
(1at 39°19'41", long 104°44102", NWi sec. 25, T. 8 S., R. 66 W.).

Map coverage: Russellville Gulch quadrangle, scale = 1:24,000
Denver quadrangle, scale = 1:250,000.

I Example 2.--Flood Frequency near a Gaged Site

From table 5, note that station 06712000 Cherry Creek.near Franktown,
Colo. (AGage=l69 mi2), is located downstream.

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:
I <+ = i2s '2=
AU'AG 132 mi<+169 mi®=0.78.

This meets the drainage-area requirement, and the following relation is used:

X
Q)= (Ay*hg) Q)

where X=0.48 for the Plains Region, and QT(G) is the weighted discharge from
table 5.
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Obtain the weighted discharges at the gage:

Qg = 5,070 ft3/s
Qsg =13,100 ft3/s
Qi00=18,400 ft3/s
Q500=36,000 ft3/s

Compute discharges at ungaged site:
Qg =(132:169)0-48( 5,070 ft3/5)=0.89( 5,070)= 4,510 ft3/s
Q50 =(132:169)0.48(13,100 ft3/5)=0.89(13,100)=11,700 ft3/s

Qyg0=(132:169)0-48(18,400 ft3/5)=0.89(18,400)=16,400 ft3/s

Q500=(132:169)0-48(36,000 ft3/s)=0.89(36,ooo)=32,ooo ft3/s
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CrystalRiver. rep

HEC-RAS version 3.1.1 May 2003
u.s. Army Corp of Engineers
Hydrolagic Engineering Center
609 Second Street, Suite D
Davis, %;Rﬂ)rnia 95616-4687

) 756-1204

NAKRKK XXXK HKIKX XX prtd

X X x X X % X X

% B X% X X R
30000 X00KK X XX X0 000 KX
X X X X X X X X
X X X X X X X x x X
x X RIOOXK XX X X X X 0000

PROJECT DATA

Project Title: Crystal River Flood Study
Project File ; CrystalRiver.prj

Run Date and Time; §/3/2004 11:51:54 AM

project in English units

KX
o

Project Description:

grySt-‘l'ldR;VEr Flood Study | way 2004

repared by: ICON Engineering, Inc. May

(03°023-CRY- 4153 :

Pr‘egared for: Colorade water Conservation Board

study

lEgcal:inn: From approximately 3 miles downstream of the Town of Marble,

(Prnspgst Ranch) to approximately 1 mile upstream of the Town
e

of Mari
{snowshoe Ranch)

PLAN DATA

Plan Title: Crystal River Flood stud:
Plan Fila ¢ p:{p\oaozacry\nydraulics{CrystﬂRiver.904

Geometry Title: Crystal River flood stu .
Gceometry File : p:\P\D3023cry\Hydra:lics\Crystalriver.g0d

Flow Title
Flow File

crystal River Flood Stu
p:{P\Oiozlcry\Hydrau'ﬁcs Crystalpiver, £02

flan Summary Information: R

humber of; Cross Sections 51 Mulicple openings =
culverts = L] Inline Structures =
Bridges - 4 tateral Structures =

[=T-7-1

Computational Informatigh
water surface calculation tolerance = 0
critical depth calculaton tolerance = 0§
Maximum number of interations = 20
Maximum_difference tolerance = 0
Ficw tolerance factor =0

Computation options
critical depth computed only where necessary
Conveyance Calculation Methad: At breaks in n values only
Friction 5lope Method: Average Conveyance
Computational Flew Regime: subcritical Flow

Encroachment Data
Equal Conveyance = True
Left offset =

pight offset - 0

River = Crystal) feach = warble

RS Prafile Method valuel value2
23576  Floodway 1 211.48 3
23230 Floodway 676.46 728,44
23204  Floodway 700.15 754.87
22724 Floodway 421 200
21874  Floodway 550 735
21304  Floocdway 475 65
20771 Floocdway 569.53_ 660.48
990%  Floodway 7I0.63" 369,18
19362  Floodway is; 460
18783  Floodway 115 210
14321  Floodway 260 346.96
14378 Floodway 135.94

12820 F Y 284.18 330.48
12347 F ¥ 65.78 648.12
11815  Floodway 624.00 734,
11147 rFloodway 822.42 1009.38
10584 Floodway 1058 11339
10063  Floodway H 220
9536 F 670

9086  Floodway
/612 eloadway

e B e et e e e R v e b
w
w
=1

BO77 Floodway 471.25 536.63
8048 Floodway 462.73 711.12
7560 Floodway 775.5 830.52
7123 Floodway 828.7 891.9
6674 Floodway 410 430,99
6179 #loodway 567.14 635
5216 Floodway 51,93 108.53
2242 Flocdway 410.63 456.51
1750 Floodway .56 4z
1241 Flocdway 640 720.1
746 Flocdway 375 430.01
329 Floodway 1 245,29
4] Floodway 45.77 B4
FLOW DATA

Flow Title- Crystal River Flood s:ud{ i
Flow Filc - pRP\O!OZkry\Hydrau]ics crystalRiver. f02

Flow Dpata {cfs)

River Reach RS 100-year Floodway 10-year S0-year S00-year

crystal Marble 74407 1691 1691 284 1575 1950

Crystal Marble 19361 2181 2181 1657 2031 2515

crystal Marble 8677 2413 2413 1833 2248 2781

Crystal - Marble 746 2625 2625 1994 2445 3028
fage 1




crystalRiver.rep

Boundary Conditions

River Reach Profile upstream Downstream

Crystal Marble 100-year Normal 5 = 0,013
crystal varble Floodway Normal 5 = 0.013
crystal Marble 10-year Normal 5 = 0.013
Crystal Marble 50-year Normal & = ©.011
Crystal Marble 500-year Normal 5 = 0,013

GEGMETRY DATA

Geometry Title: Crystal River Flocd 5|_:ud{
Geometry Fije : p;<p\oaozscry\uydrauhcs Crystalriver.god

CROSS SECTION

RIVER: Crystal

REACH: Marble RS: 24407
INPUT
oescriprion:
Station Elevation bata num= 36
Sta Elev sta Elev Sta Elev Sta Elev

sta Elev

0 7966 2.6 7965.01 8.34 7962.45 10.66 7961.58 14,61 7958.47
18.73 7958.43 18,94 793B.35 29.97 7954.11 31.68 7953.47 45,99 7653.44
57,24 7954,89 60.43 7955.58 6C.68 7955.64 64.51 7956.47
70.85 7957.24 75.17 7957.81 81,26 7958.63 43.23 7958.9
. 91.3 7359.87 91.68 7959.92 92.05 7959.96 9%9.85 7960.99
100.95 7962.04 102.1 7963.14 107.42 7968.27 112.52 7973.08 115.49 7975.92
E%?g ;gggg; 123.55 7983.58 125.67 7985.67 131.61 7992.22 232.37 7992, 84

®@omen
3 08—
oo
E-Y
~I~i~d
0 W0
Pt
o ch W
40 p
[y

Manning's n values nums k]
] n val 5ta  n val sta n val
06 31.68 035 51.06 .08
Bark 5ta: Left Right Lengths: Left Channel  Right Coeff Contr.  Expan,
31,88 51.06 334 BILLYY 852.5 . .3

CROSS SECTION OUTPUT Profile #100-year

£.G. Elav (ft) 7960.52 Element Left o8 channe) Right OB
vel Head {fc} 1.81 wt. n-val. N 03§ .
W.S. Elev (ft 7958.71 Reach Len. (ft) 773.34 83r.57 855.60
crit w,s, (ft 7958.71 Flaw Area (sq ft) 35.87 101,82 69,85
E.G. Slope (ft/ft) 0.009191 Area s? fr 35,87 101. 9,86
Q Total (cfs 16%1.00 Flow (cfs) 154.81 1252.49 283.70 -
Top width Eft) 63,80 Tep width gft) 13.67 19.38 30.75
vel Total (ft/s) 8.15 Avg. vel, Ft/‘sg 4.32 12.30 4,06
Mmax chl ppth (ftg 5.27 Hydr. Depth (ft 2.62 5. 2.27
Conv. Total El:fs 17638.5 conv. (cfs) 1614.8 13064,5 2959,2
Length wtd. (ft) 833.07 Wwetted Per. (ft 14.64 19.38 31.23
Mia ch E1 {ft) 7953.44 shear (lb/sq ft 1.41 3.01 1.28
Alpha 1.76 Sstream Power (1b/ft s) 6.07 37.08 5.21
Frctn Loss Eﬂ:g 7.43 Cum volume (acre-ft) 165.07 102.62 1B5.73
£ & E Loss (ft 0.29 Cum sA (acres) 49,85 26.60 67.93
warning: The energy equation could not be balanced within the specified number of iterations. The
pragram 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 (.15 m). This may indicate the need for
additional cross sections.
warning: The energy Joss was greater than 1,0 ft (0.3 m). between the current and previcus cress section.

This may indicate the need for additional cress sections.

warning: puring the standard step iterations, when the assumed water surface was set equal to critical
dapth, the calculated water sucface came back below critical depth, Thic indicates that there <{s
not a wvalid subcritical answer. The program defaulted to critical depth.

€RosS SECTION ouTPUT Profile #Floodway

E.G. Elev (ft) 7960, 52 Element Lefr OB channel uight oB
vel Head (ft) 1.81 wt. n-val. 0.060 0,035 060
W.S, Elev (ft 7958.71 Reach Len, (ft) 773.34 231.57 B55.60
cric w.s. (ft 7958.71  Flow Area (sq ft) 35.87 101.82 69.86
E.G. Slope (ft/ft) 0.005191 Area 52 fr) 35.87 10182 69,86
Q Total (cfs) 1691.00 Flow {cfs) 154.81 1252.49 283.70
Top width (ft) 631,80 Top width Eft) 13.67 19.38 30.75
vel Tota} (ft/s) 8.15 Avg, vel, ft/sz 4.32 12.% 4.06
Max-hl-ppth-Lf § 2Faran ~—Depth-{ft 262 525 CE L4
Conv. Total chs 17638.5 Conv. (cfs) 1614.8 13064.5 2959,2
Length wid, (ft) 235.490 wetted Per. (ft 14.64 9,38 31.23
win ch E1 (ft) 7953.44 shear (1b/sq ft 1.41 3.01 1.28
Alpha 1.76 Stream_ Power (1b/ft s) 6.07 37.08 5.21
Frctn Loss (ft; 8.47 Cum volume (acre-ft) 30.77 112.7% 25.39
C&E Loss (ft 0.23 Cum 5A {acras) 12.33 26,60 3.56

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 calculaticns,

wWarning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additicnal ¢ross sections. i

warning: The energ¥ loss was greater than 1.0 ft {0.3 m), between the current and previous cross secticn.
This may indicate the need for additional cross sections,

warning: Curing the standard step iterations, when the assumed water surfaca was set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that thera is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION OUTPUT Profile #10-year

E.G. Eley (ft) 7959.57 Element Left oa channel Right OB
vel Head (ft) 1.64 wt. n-val, 0.060 0.035 .060
w.5. Elev (fr 7957.93 Reach Len., {ft} 773,34 811,57 855.60
crit W.5. (ft 7957.93 Flow area {sq ft) 26.09 85,85 48.32
E.G. SJope (ft/ft) ¢, 009846 Area (52 f1) 26.09 8685 48.32
a Total (efs) 1284.00 Flow {cfs) 105.04 996.54 182.42
Top Width (ft) 56.03 Top width Eﬂ:) 11.65 19.38 25.02
vel Total (ft/s} 7.96 Avg. vel, f:/sg 4.03 13.47 3.78
Max chl opth (ft} 4,49 Hydr. Depth (ft - 2.24 4,48 .93
conv. Total (cfs) 12913.8 conv, (cfs) 1056.5 10022.7 1834.6
Length wid, (ft) 833.02 wetted Per. (ft 12.48 19.138 25.45
min ch €1 (ft) 7953.44 shear (1b/sq ft 1.29 2.7 1.17
Alpha . stream_ Power (lb/Tt s) §.20 31.74 4.42
Frctn Loss Ef:g 11.06 cum volume (acre-ft) 81,45 86.84 155.22
C & E toss (ft 0.09 cum Sa {acres) 41.93 26.60 60,57

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 <rossc sections.

warning: during the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculared water surface came back below critvical depth, This indicates that there is
net a valid subcritical answer. The program defaulted to critical depgh.

CROSS SECTION OUTPUT Profile #50-year
Page 2
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E.G. Elev {ft) 7960.26 Element Left OB channel R'ight OB
vel Head {ft) 1.7 wt, n-val, 9,060 0,015 . 060
W.5. Elev {ftg 7958.50 reach Len. (ft) 773.34 831.57 455,60
crit w.s, (ft 958,50 Flow Area (sq ft) 33.05 97, 63.5

E.G. Slope (ft/ft) 0.009375 Area Es? ft) 13.05 97.74 63.55
Q Total (cfx) 1575.00 Flow (cfs) 140.11 1181.63 2%3.26
Toq width {ft) 61.71 Toap width éft) 13.13 19.38 29.20
vel Total {ft/s) 8.10 Ava. vel. 'Fr./s; 4.24 12.09 3.99
Max chl opth (th 5.05 Hydr. Depth (ft 2.52 5.04 z.13
conv. Total %CFS 16266.8 Conv. {cfs) 1447,1 12204.0 2615.7
Length wed. (ft) 433,51 wetted Per. (ft) 14.06 19,18 29.66
Min ch £1 {ft) 7953.44 shear (1b/sq ftg 1.3R 2. 1.2%
Alpha 1.73 Stream Power (1b/ft $) S.B3 35. 6 5.0

Frotn Loss EH:; R.09 Cum volume facre-fr) 98.03 98.41 177.17
C & E Loss (ft 0.25 cum sA (acres) 43.55 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 calculariens.

The velocity head has changed by more than 0.5 fr (0.25 m). This may indicate the need for
additional cross sections. .

The energy loss was greater than 1.0 ft %0.3 m). between the current and previous cross sectien.
This may indicate the need for additional cross secrions.

buring the standard step jterations, when the assumed water surface was set equal to critical |
depth, the calculated water surface came back below cr1t1ca'l_dgpth. This indicates that there is
not a valid subcritical answer. The program defauited to critical depth.

warning:
warning;

warning:

CROSS SECTION OUTPUT Profile #500-year

E.G. Elev {ft) 7961.05 Element Left OB channel  Right 0B
vel Head (fr) 1.94 wt, n-val. 2.060 0.035 g.uso
W.5. Elev (ft 7959.10 reach Len. (fr) 773.34 831.57 855.60
crit wW.5. (ft 7959.10 Flow Area (sq ft) 41,53 109, 5% 82.73
E.G. 5lope (ft/ft) 0.00913% Area 52 ft) 41.53 109,55 82.713
a Total (cfs) 1950.00 Flow (cfs 187.74 1410.62 351,64
Top wWidth Eft) 7.94 Top width {ft) 14.69 19.13 33.87
vel Total {ft/s) 8.34 avg. vel. (fl:/sg 4.52 12.88 4.25
Max chl tpth (ftg 5.66 Hydr. Depth (ft 2.83 5.6 2.44
conv. Total E:'Fs 20402.8 conv. {cfs) 1964.3 14759.2 3679.2
Length wed, (f¢) 832. Wetted ger, (ftg 15.73 183 34,38
Min ch E1 (ft) 7951. 44 shear (lb/sg ft 1.51 3,22 1.37
alpha 1.80 stream Power (1b/ft s} 6.80 41.51 5.B3
Frctn Loss Eftg 7.61 cum vVolume (acre-fr) 120.11 111.1% 204.42
C & E Loss (ft .31 Cum SA {acres) 53.47 26.60 72.34
warning: The energy equation could not be balanced within the specified number of iteratieons. The

program Used critical depth for the water surface and continued on with the calculations,

The wvelocity head has changed by more than 0.5 fr {0.13 m). This may indicate the need for
additional cross sections. . i

The energy loss was greater than 1,0 ft (0,3 m). between the current and pravious cross section.
This may Indicate the need for additicnal cross sections.

puring 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 indicates that there is
not a valid subcritical answer, The program defaulted to critical depth,

warning:
warning:
warning:
CROSS SECTION

RIVER; Crystal

REACH: Marble RS: 23576
INPUT
Description;
station Elevation Data num= 64
sta Elav Sta €1 38 €l (34 €l St £
q 7970.49 2.04 7969.54 .66 7968.86 13.71 7964.12 14,37 7963.83
15.44 7963.35 25.07 7959,07 31,02 7956.52 35.78 7954.43  43.48 7950.92
45.9 7949,B8  46.49 7949.58 49.27 7949.56 57.18 7949.48 65.65 7949.46
67,89 7949,45 71.52 7949.45 7B.59 7945.36 B2.96 7949 89,3 7949.42
96.8 7949.58 96.45 79496 103.83 7949. 106.47 7949.68 109,77 7948, 91
114,74 7947.7 115.78 7947.17 118,61 7947.98 122.57 7949.14 125.02 7949.82
140.16 7949.23 142.19 7949.07 50.84 7948.22 153.74 947 154.86 7947.77
158,49 7947.73 185.63 7947.31 198.22 7947.09 200.14 7946.65 207.04 7945.09
209.69 7944, 68 211,43 7944.39 211.9 7944,33 237.65 7944.53 240,31 7944.54
241.84 7944.83 250.36 7946.41 251,33 7946.61 254,05 7947.13 260.1B 7947.25
267.8 7947.32 271,26 7947.39 27B.21 7947.92 279.17 7947.58 284.09 7945.54
284.319 7945.42 312.75 7045.38 313,69 7945.6 323,88 7947.B8 326.20 T7G45.4
328.14 7949.87 335.48 7055.21 340.02 7959.11 345.1 7963.7
Manning's n values num= 4
sta  n val sta n val sta  n val sta  n val
0 OB 211.48 .035 237.65 .08 312.7% .06
Bank sta: Left Right Lengths: Left CRanneT  Right Ceeff Contr.  Expan,
211.48 237.65 321,73 345,98 165,58 .1 .3
Inaffective Flow Pum=
staL sta R Elev Permanent
0 135.02 7949.82 T
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (T1D 7943.91 £lement Left 0B chanrel  Right 0B
vel Head (fc) 0.83 wt. n-val. 0. 060 0,035 .051
w.5. Elev (ft 7946.09 Reach Len. (ft) 321.73 345.98 365.58
crit w.5. (ft 7948.09 Flow Area (sq ft) 61.10 95.9 159.34
E.G. Slope (ft/ft) 0.008648 Area Es ft) 631.19 95.91 159.34
o Total (cfs) 1691.00 Flow (cts) 142.75 $00.00 648.25
Top width (ftl 178.73 Top width éft) 5.34 26,17 B7.22
Ve? Total (Ft/s5} §.3% avg, vel, ft/sg 2.34 9.38 4,
max chl Dpth (ftg 1.76 Hydr. Depth {ft 1.03 3.66 1.
conv. Total chs 18183,.9 conv. (cfs} 1535.0 9678.0 6970.8
Length wtd, {ft} 348. 36 werred Per. {fr 59,80 25.18 88.27
#Min ch EV (Fft} 7944.11 shear (1b/sq ft .55 1.98 0.97
Alpha 1.88 stream_power (1b/ft 5) 1.29 18.56 3.96
Frctn Loss Eft; 1.1 Cum volume (acre-ft) 04.18 100.74 183.47
C & E Loss (ft 0.05 Cum SA (acres} 49.14 25.16 66.77
warning: The energy equation could not be balanced within the specified number of iteraticns. The
program used critical depth for the water surface and continued on with the calculatiens.
warning: Divided flow computed for this cross-section. i
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 additionai cross sections. .
warning: The energy loss was greater than 1.0 fr (0.3 m). between the current and previous cross section.
This may indicate the need for additicnal cross sections.
warning: During the standard step jterations, when the assumed water surfice was set egual to critical

depth, the calculated water surface came back below critical depth. This indicates that there is
ot a valid subcritical answer, The program defaulted to critical depth.

CROSS SECTION OUTPUT Profile #Floodway

£.G. Elev (ft) 7949.28 Element Left OB channel Right g

vel Head (ft) 1.06 wt. n-val. 0.035 050

w.5, Elev (ft 7948.22 Reach ten. {(ft) 321.73 345 .98 365.58

crit w.5. (ft 7948.22 Flow Area {sg ft) 99,21 14465

E.G. Slope (ft/fr) 0.0112316 Area és?_ ft) $9.721 144, 65

q Total (<fs) 1691.00 Flow (cfs) 990.86 700,14
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width Eft) 98.52 Top Width (ft) 26.17 72.%

vel Total (ft/s) 6.93 Ava. vel, (ft/s 9.99 4.84
Max Chl ppth (ftg 3.89 Hydr. pDepth (ft 3.79 2.00
conv, Total chs 15953.2 conv. (cfs} 9147.9 6605.3
tength wtd, (ft) 149.67  wetted Per. (fr 10.00 75.94
min‘ch Y (ft) 7944,33 shear (1b/sq ft 2.32 1.34
Alpha 1.42 stream Power (1B/ft s} 23.16 6.47
Frctn Loss Eftg 1.37 Cum volume (acre-ft) 30.45 110.87 23.28
€ & E Loss (ft 0.12 Cum $A (acres) 12.20 26.16 8.55

warning: The energy equation could not be balanced within the specified humber of jterations. The
. program used critical depth for the water surface and continued on with the calculations.
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.
warnming: The enerqgy loss was greater than 1.0 ft (0.3 m). between the current and previous cress section.
X This may indicate the need For additional cross sections,
warning: During the standard step iterations, when the assumed water surface was set e?ua'l to critical
depth, the calculated water surface came back beiow crivical depth. This indicates that there is
not a valid subcritical answer, The program defaulted to critical depth.
warning: The parabglic search method failed to converge on critical depth. The program will try the cross

section slice/secant method te find critical depth.

CROSS SECTION CUTPUT Profile #10-year

E.G. Elev §ft) 7948.41 Element Left OB Channel  Right 0B
vel Head (ft} . Wt. n-val, 0,060 0.035 .

W.5. Elev (ft 7947.09 Reach Len, (ft) 321.73 145.98 365.58
<rit w.s, (ft 7947.09 Flow Area (sq Ft) 19.19 69.51 81.66
E.G. slope (ft/fQ) 0.018770 ATEa Esg ) 19.1% ©9.51 31.50
Q Total (cfs) 1284.00 Flow (cfs) B2.25 775.34 426.40
Top Width ?’:) 95,54 Top width (ft) 13.24 26.17 56.13
vel Total {ft/s) 7.54  avg. vel. (ft/s 4,29 11.15 5.22
Max chl ppth (ftg 2.7% Hydr, Depth {ft 1.4 2.66 1.45
Conv. Total ?:fs 9372.0 canv. {cfs)} 600.4 5659.3 3112.4
Length wrd. (ft) 148.15 werted per. (ft 13.52 26.148 56.89
Min ch E1 (ft) 7944,33 shear (1b/sq ft 1.66 . 1.

Alpha 1.50 stream_Power (1B/ft s} 7.13 34,71 8.78
Frctn Loss Eft; 1.45 Cum Volume (acre-ft) 81,05 B5.3% 153.54
C & E Loss (ft 0.25 cum SA {acres) 43,71 26.16 59.78

waraing: The energy equation could not be balanced within the specified number of jterations. The
. program used crivical depth for the water surface 2nd continued on with the calculations.
warning: Divided flow computed for this cross-section, ,
warnming: The velacity head has changed by mere than 0.5 ft (0.15 m). This may indicate the need for
. additional cross sectiens.
viarning: 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 additicnal cross sections,
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. X
warning: ouring the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is -
not a valid subcritical answer. The program defaulted to critical depth,

CROSS SECTION QUTPUT Profile #50-year

E.5. Elev (ft) 794B.79 Element Left 08 Channel m‘ght a8
vel Head (ft) 0.92 wt. n-val. 0.060 0.035 .051
W.5. Elev (ft 7947.87 Reach Len. (ft) 321.73 345.08% 365.58
crit w.s, (ft 7947.87 Flow Area (sq ft) 47,99 90.05 139.93
E.G. Slape {ft/ft) 0.010051 Area Esg ft) 48.97 90,05 139.53
q Total {cfs) 1575.00 Flow {cfs) 105.30 873.19 596.31
Tn? widcth (ft) 173.05 Top width (ft) 61.50 26.17 85.38
Total (ft/s) 5.67 A\rg. vel. ft/sg 2,19 9.70 4.26
Hydr. Depth (ft D.E3 . 1.64

. Conv. {cfs) 1050.4 B711.9 5948.0
Length wtd. . wetted Per, (ft 57.77 26.18 86.40
Min ¢h E1 {ft) 7944.33 shear {1b/sq ft .52 2.16 1.02
Alpha 1.85% stream Power (lb/ft_s) 1.14 20.94 4.43
Frctn Loss Eftg 1.36 Cum volume (acre-fi) 97.3¢ 96.62 175.12
C & E Loss (ft 0.09 cum SA {acres) 47.39 26.16 65.02

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

warring: Divided flow computed for this cross-section.

warning: The conveyance ratio {upstrezm conveyance divided by downstream conveyance) s less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

warning: The energ¥ 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: Curing the standard step iterations, when the assumed water surface was set egual to crivical
depth, the calculated water surface came back below critical depth. This indicates that there 1s
not a valid subcritical answer. The program defauited to critical depth.

CAOSS SECTION OUTPUT Profile #500-year

E.G. Elev (ft) 794%.17 Element Left OB chanhel R\'ght B
vel Head (fr) 0.01 wt, p-val, 0.060 G, 035 .05

W.5, Elev (fr 7948.26 Raach Len. (ft) 321.73 345.98 365.58
crit w.s. (ft 7943828 Flow area (sq ft) 71.19 100,29 174.01
E.G. Sjepe (ft/ft) 0.009132 Area (sgq ft) 74.36 100.29 174.01
Q Total (cfs) 1950,00 Flow (cfs) 186.01 996.13 767,66
Top width Eﬂ) 1B2.34 Top width Eft) 68.17 26.17 88.00
vel Toral (ft/s) 5.64 Avg. vel. Ft/sg 2.61 9,93 4.41
mMax <hl Dpth (ftg 3.93 Hydr. Depth (ft 1.17 3.83 1.98
Conv. Total (cfs 20406.1 Conv. (cfs) 19465 10426.3 B031,3
Length wtd. (ft) 348.28 wetted Per. (ft 61.17 26.18 89.07
Min ch EY (ft) 7944.33 shear (1b/sq ft 0.66 2.13 1.11
Alpha 1.84 stream Power (1b/ft s) 1.73 21.70 4,91
Frctn Loss Eftg 1.41 Cum volume (acre-ft) 119.29 109.15 201.90
€ & E Loss (ft 0.04 cum Sa (acres) 52.74 26.16 71,15

warning: The energy equarion ceuld not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued cn with the calculations.

warning: Oivided Flow computed for this cross-section.

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 far additional cross sectiens.

The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sectien.

This may i1ndicate the nsed for additional cross sections,

warning; During the standard step iterations, when the assumed water surface was set equal to critical
depch, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcrivical answer. The program defaulted to ¢ritical depth.

warning:

CROS5 SECTION

RIVER: Crystal
REACH: Marble RS> 2323C

INPUT |
Descriprion: |
Station Elevation Data nums 155
Sta Elev sta Elev Sta Elev 5fa &lev sta Elev
0 7968.74 4.74 7968.51 7.34 7968.33 14,97 7967.78 20,23 7967.31
21.75 7967.17 34.67 7966.31 35.92 7966.22 46.78 7965.53  48.44 JOR5.38
§3.6 7964.37 64.46 7964.31 75.01 7963.6 76.76 7963.47  BO.S7 7952.45
§91.9 7962.27 107.8% 7961.01 117.4 7960.31 123.24 7959.85 131.14 7§59.27
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crystairiver,rep
139.53 7958.5 147.25 7958.03 148.41 7957.91 156.92 7957.16 164.14 7956.54
172.61 7955.77 1B0.06 7955.03 184.79 7954.68 187.57 7954.44 193.67 7954

251.61 7950.15 256.98 7949.9 250,63 7949.85 207,48 7049, 06.96 7949.34
310,32 704938 314,43 7949.37 118.81 7949.35 328.41 7949.33 34 7949,
53.58 7949.11 362.37 .2 365.11 7949,22 36B.96 7949.18 371.45 7949.17
3 4 794908 .75 7948.75 378.37 7947.76 379,03 7947.58 380.1§ 7947.37
390.86 7947.37 393.2 7947.56 39B.85 7943.1Z7 406.45 949 412,19 7949.46
412.43 7949.55 414.96 7949.54 433.6 7949.) 446.23 7949.16 449.1 7949.12
461.67 7949.11 466.45 7948.82 474.56 7948.20 482.25 7948.59 434.02 7943.64
494.65 794B.96 502.27 794%.03 513,12 7949.25 G516.15 7949.32 3 7949,
§43.24 7949.46 §60.96 7948.25 567,81 7949.2% 578.71 7949.49 579,81 7949,44
580.99 7949.52 552,25 7943.94 505,32 4%.9 598,09 7950.03 7950.58
610.23 7950.78 610,37 7950.84 2.07 7950,89 .Q7 7950.96 &31.67 7951.12
639.02 7951.33 7951,45 645.73 7951.41 650.7 7951.3 654.1 7951.09
657,84 7956.93 664.55 7949,42 664.82 7949_34 666.66 7949.22 669,28 7945.14
6 7944.B8 938 705 7937.25% 728.01 7941.62
733.02 7046.54 736,35 7948.78 737,57 7949 742.51 7950.6% 744.62 7951.33
745.21 7951.43 1.6 746.31 7951.66 746.8 7951.75 749.11 7952.24
.7 7953.56 763.33 7953.315 764.6% 7953.1% 767.85 7953.25 771.36 7953.33
775,44 7953.45 776.04 7953.18 776.43 7953.1 779.37 7953.08 784.73 7953.75
786.47 7953 .01 796.48 7955.34 80G.49 7955.85  826.5 7936.55 B26.31 7956.48
B28.56 7956.46 B36.51 7956.47 842.95 7956.6 5.8 7956.64 47.2 7957
B50.74 7957.78 .2 7958.83 856.53 7958.8% B59.88 7959.74 866,54 7961.4%
872.8% 7963.29 B874.35 7963.65 8753.47 7964.02 .24 7954.02 .12 7962.97
896.57 7963.9 901.64 7963.85 906.57 7953.88 912.08 7963.85 913.09 7963.85
Manning’'s n values nutn= 3
5ta  n val sta n val sta n val
qQ .05 687 Q315 T3 06
Bank Sta: Left R'ight Lengths' Leﬁ: channel  Right caeff contr.  Expan.
23 4. 46 25.9  26.2% .3 .5
Ineffectwe F]ow num= 1
Sta Elev Permanent
675 7947.37 T

CROSS SECTION OUTPUT Profile #100-year

E.G, Elev (fr} 7944.78 Element Left 0B channel  Right OB
vel Head (ft) 0.68 wt. n-val. 0.060 0.035 8
w.5. Elev Ft 7944, 10 Raach Lan. (ft) 4.70 4,70 4.70
crit w.s. 7941.65 Flow Arei (sq ft) 33.40 233.03 16.67
E.G. S'Iope (Ft/‘ft) 0.002137 Area 5$ 33.40 233.03 16.67
Q Total 1691.00 Flow {c s) 73.49 1587.56 29, 95
mdth éf:) £2.79  Top width (fr) 10.96 36.00 5.82
v: Total {ft/s) £.97 avg. vel. ftfsg 2.9 6.81 1.80
max ch] ppth (ft) 6.85 Hydr, pepth {ft 3.05 5.47 2.86
conv. Total §Cfsj 36580,7 conv. (cfs) 1589.8 14342.9 B647.9
Length wtd. (ft) 4.70 watted per. {ft 1Z2.54 36.03 8.48
Min ch E1 (ft) 7937.25 shear (1b/sq ft 0.36 0.8% 0.26
Alpha . 1,23 Stream power (1b/ft s) 0.78 5.88 Q.47
FFCTh Loss Eftg .01 cum volume (acre-ft) 103.83 99.43 1BZ.74
Cc & E Loss (ft .02 cum SA (acres) 48.BG 25.91 66.38

CROSS SECTION ouTPUT  Profile #Flocdway

<m
&
—c
F 4
am
& —
am
<
~
o~
=
Ly
=

7944.89 Element Left OB Channel  Right OB

0.5 wt. n-val. 0.060 0.035 8.060

W.5. Elev (Ft 7944.24 Reach Len. (ft) 4.70 4.70 4.70
crit w.s, 7541.65 Flow Area (5q ft) 34.82 238.03 17.38
E.G. S'Iope (Ft/‘Ft) 0.001981 Area s? f) 34.82 218.03 17.38
qQ Total (cfs) 1691, 00 Flew (efs) 76.26 1583.62 31.12
Top wWidth {f1) 51.938 Top width Eft) 5. 44
vel Total (ft/s) 5.83 Avg. vel. ft/sg 2.19 6.65 1.79
Max chl bpth {ft; 6,99 Hydr. Degth (ft 3.19
Conv. Tatal chs 37990,3 conv. (cfs 1713.2 35577.9 699.2
Length wtd. (ft) 4.70 wetted per. (ft 12.43 3 8.39
min ch E1 (ft) 7937.25 shear (1b/sq ft 0.35 0.82 .26
Alpha 1.23 stream_power (1b/fr_s) 0.76 5.44 0.46
Frctn Loss (ft 0.01 Cum volume (acre-ft) 30.32 109,53 21.60
C & E Loss (ft 0.02 cum 5A (acres} 12.17 25.9%1 $.212

CROSS SECTION QUTPUT Profile #10-year

E.G. Elev (fr) 7943 EH £lement Left OB channel Right OB
vel Head (ft) 43 wt. p-val. 0.060 0.035 .060
W.5. Elev Ft 7943 .45 Reach ren. (fr} 4.70 4.70 4.70

crit W.S. 794098 Flow area (sq ft) 26.69 209.74 13.24
E.G. Slopa (fr./ft) q.001774 Araa s% fr) 6,69 200.74 1324
u Total (cfs) 1384.00  Flow {cfs) 4966 1213.79 20058
width Ef:; 50.65 Tep width ft) 9.79 36.00 4. B6
Tuta g"%g Avg. Ve t?sg 1.86 5.79 ;gg

Max chl ppth (ft; . Hydr. nepth (ft 2.73 5.81 .
conv. Total (cfs 30481.6 conv, (cfs) 1178.9 28814.9 447.8
ength wed, (ft) 4,70 wetted Per, (ft 11.21 36.03 7.30
min ch £1 (ft) 7937.25 Shear (lb/sq ft 0.26 Q.64 0.20
Alpha 1.20 Stream Power (1b/ft s) 0,49 3.73 4.31
Fretn Loss (ft 0.01 <um volume (acre-ft) 50,88 84.24 153.54
C & E Loss (ft 0.02 Cum SA {acres) 43.63 25.91 59.52
CROSS SECTION OUTPUT Profile #50-year
E.G. Elev {fr) 7944,53 Element Left o8 thannel Right 0B
vel Head {ft) 0.63 wt. n-val. 0.060 0.035 g 060
w.5. Elev {ft} 7941.90 Reach Len. (ft) 4.70 .18 4,70
crit w.s, (o) 7941.46 Flow area (sq ft) 31.28 225.93 15.55
E.G. s1ape (fr/fe) 0.002064 Area 55? ft) i1.28 225.93 15.55
q Total {cfs) 1575.00 Flow (cfs 66.16 1451.78 27.06
Top width (Ft) 52.09 Top width (fr) 10.60 36.00 5.49
Total {ft/s) 5.77 Avg. vel. (ft/s) 2.12 6.56 1.74
Max Chl Dpth (th 6.65 Kydr. Depth (ft} 2,95 6,28 .83
conv, Total (cfs 34668.4 Conv. (cfs) 1456, 4 32616, 4 595.7
Length wtd, (fr) 4.70 wetted par. 12.13 36.03 3.09
win ch E1 (ft) 7‘33‘.’ 25 Shear {'l.b,"s a 6,33 .81 0.25
alpha 1.22 stream Power (1b/ft s) Q.70 5.30 0.43
Frctn Loss (fe 0 01 Cum volume {acre-fg) S7.00 95.36 174.46
¢ & E Loss (ft .02 Cum SA (acres) 47 .62 25,91 64.64
CROSS SECTION OUTPUT Profile #500-year
LG, Elev (ft) 7945.34 Element Lafc 08 channel  Right 08
vel Head (ft) - 0.79 wt. n-val. 0.060 0.035 3
w.5, Elev (fr 7544,52 Reach Len, {(f1) 4.70 4,70 4.70
crit w.s. (ft 7942.05 Flow Area (sq ft) 37.98 248.03 19.25
E.G. 5lope (ft/ft) 0.002280 Area é 2 38.12 248.03 19.25
g Total {cfs) 1950.00 Flow (c 5) 93.78 1819.28 36.94
To width (fu) 54.25 Top width (fr) 11.79 36.00 6.54
Total {ft/s) 6.39  Avg. vel. (ft/s} 2.47 7.33 1.92
Max chl opth (ft) 7.26 Hy IS negth (fr) 3.45 2,94
conw, Total (cfs) 40843 .2 conv. {cfs 1964.2 38104.3 774.8
tength wrd. (ft) 4.70 wetted Per. (f 12.59 36.03 9,11
win ch E1 (ft) 7937.25 shear (1b/sq f g 0.43 0.98 0.29
Alpha 1.24  stream power (1b/ft s 1.06 7,18 0.56
I Page 5




CrystalRiver.rep
Frctn ioss Eftg q.01 cum Volume Cacre-ft) 118,87 127,77 a1,
€ & E Loss (ft 0.03 cum 54 (acres) 52.44 25.91 70.75

BRIDGE

RIVER: Crystal
REACH: Marble RS: 23225

INPUT,
Description: BRIDGE NG, 4 - SNOWSHDE RANCH
Distance from Upstream Xs = .7
Deck/Roadway width = 14.2%
weir coefficient - 2.6
Upstream Deck/Roadway Coordinates
num=
Sta Hi Cord Lo Cord 5ta ki Cord Lo Cord 5ta Hi Cord Lo Cord
650 7951 676 7951 E76 7951 7948.25
744 7951 7948.25 744 7951 800 7951

Upstream Eridge Cross Section Data
Station Elevation Data AL 155
sta Eley Elev Sta Elev sta Elev s1a Elev
O 796B.74 4.74 7968.51 7.34 7968.33 14.97 7967.78 20.23 7967.31
21.75 7967.17 34,67 7966.31  35.92 Y96G.22 46.28 7965.31  4B.44 7065.38
631.6 7964.37 64.46 7964.31 75.0% ?BES.g 76.76 7963.47  B9.57 7962.45

949.55 414.96 704954 433,6 7049.) A446.23 7949.16 449.1;949:12

. . 949.9 . .
950.78 610.37 7950.B4 6£12.07 7950.89 621.07 7950.% 62%461 7951.12

8 . . 45 . . 7957
850.74 7957.78 @56.2 7958.83 B56.53 7958.89 B5%.88 7959.74 B66.54 7961.49 .
872,89 7963.29 B74.35 7963.65 B75.47 7964.02 6B0.z24 7964.07 686,12 7963,97
896.57 7963.9 901.464 7963.85 906.57 7963.B8 912.08 7963.85 913.09 7963.85

Mannings n values NUM= 3
sta  n val sta n val sta n val
o .06 647 035 723 .06

Bank sta: Left Right Coeff Contr.  Expan.
837 | 3a ; i
Ineffective Flow Aum=
sta sSta R Elev Permanent
676 7047.37 T

Pownstream Deck/Roadway Coordinates
NuM=

5ta Hi Cord Lo cerd sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
€80 7951 694 7951 694 7951 7948.25
762 7951 7948.25 762 7951 800 7951
Downstream Bridge Cross Section Cata
station Elevation pata nuM= 22
sta Elev Sta Eley Sta Eley Sta Elev sta Elev
G 7967.08 -48 7966.93 7.71 7966.36 8.4 7966.24 10.2 7966.16
20,04 7964,8% 28.37 7964.04 32.02 7963.63 36.94 7963.14 43.77 7962.18
45.11 7962.07 46.%4 7961.99 55,97 7UB1.3% T8.72 7961.17 B7.95 736075
74,23 7960.58 79.93 7960.39 B2.87 7960.19 91.91 7952.69 101.04 795%.01
103.88 7958.81 117.72 7957.92 119.21 7957.8B5 127.84 7957.4. E%;l 7957.17
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7954.9 .
. . 197.06 7953.93  139.8 7953.79 2z11.18 7953.2%
5 7952.98 220.46 7952.8 226.2 7952.53 233.6 7951.56 236.32
Ik . 7949 73, 269.07.

75 7950,95 258.31 4!
273.21 7949.49° 268.9 7949,18 29].91 7949.07 295.64 794,67 298.14
301.35 734?.;2 303.52 7947.59 306.87 7947.18 312.98 7947.1; 316.87
.95

945.87

948,71
949.56
950, 44

0.29
951.72

o
]

: . i . . 118 925.53 7957.48
935,33 7060.4 942 79G1.75 944.11 7963.2 Bag.58 7962.6¢ 947.48 7952.23
943.06 7963.11

Manning's n values UM 3
sta n val sta n val sta 0 val
706 035 745 i)

Bank sta: Left Ri?ht coeff Contr. Expan.
706 49 A -5

tnaffective Flow AUM=
staL Sta R Elev Permanent
] 694 7945.95 T
762 954.17 7951 T

horiz. to 3.0 vertical

ream Embankment side slo| 0
bhw Il}:PQ g horiz. to 1.0 vertical
7

Downstream Embankment side s

Maximum allowable submergence for weir flow
Elevation at which weir Tlow beginx

Energy nead used in Spillway design

-9
7947.3




. crystalRiver.rep
spillway he1?‘ht used in design -
weir crest s| = Broad Crested

Rumber of Piers = 1

Pier Data
Fier Station upstream= 702 pownstreams= 720
upstream num=
w-idth Elev width _ETev
Q 2 7948.5
Dawnstr'eam U=
width glev width _ Elev
2 0 2 7948.5

Number of Bridge coefficient sets = 1
Low Flow Methods and Data
Enargy
Setected Low Flow Methods = Highest Energy Answer

High Flow Methad
Energy anly

Additional Bridge Parameters
Add Friction component 1o Momentum
Do mot add weight component te Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upscream end
Criteria to check for pressure flow » Upstream energy grade line

BRIGGE QUTPLT Profile #100-year

E.G. U5, Eft 7944.78 Elem Inside R US Inside ER 05
w.s. Us. (ft 7944.10 E.G. E'lev fr, 7944, 7944_61
G Total (cfs 1691.00 W.S5. Elev (ft 7943.99 7944, 04
Q aridge chs) 1691.00 crit w.s. (ft 7941.85 7941.39
Q weir (cfs) Max chl ppth }ft) 6.74 £.78
Weir Sta Lft {f:g vel Total E 6. 41 5.69
weir Sta Rgt {ft Flow Area sq ft) 261.98 297.32
weir submerg Froude # chl Q. 0.
Weir Max Depl:h {ft) specif Force {cu ft) 1142.71 1226.09
Min E] weir F]ow (€23 7947.38 Hydr Depth Ef:g 5.24 5.
Min E1 prs (ft 794325 W.P. Total {ft 67,81 71,6
pelta EG (ft 0.21 Copv, Total {cfs) 27343.6 33318.1
Delta ws (ft 0.06 Top width (ft) 50.139 53,48
BR Open Area 5 fr) 495.15 Frctn Loss (fr 0.04 .0l
BR open ve'l Js 6.41 C & E Loss (fr 0.09 0.02
Coef of Shear Totad (db/sy fi) .93 0,67
Br sel Hethud Energy only Power Total (Ib/fc s) 5.95 3.80

BRIDGE OUTPUT Profile #Floodway

E.G. US. Eﬁ: 7944. 89 Element Inside BR US Inside BR DS
W.5. Us. (ft 7944, 24 E.G. Elev (ft 7944.86 794473
qQ Total (cfs 1691.00 w.5. Elev (fr 7944.15 7944.19
qQ Bridge (cf5} 16%1L.00 crit W.s. (ft 7941.85 7941,39
qQ weir (cfs) Max chl Dpth {ft) 6.90 6.

weir sta Lft Eft; vel Total %Ft 5 6.23 5.

weir Sta Rgt (ft Flow area (sq ft) 271.34 305.47
weir Submerg Froude # Chl 0. C. 41
wWeir Max Denl:h (ft) Specif Force (cu ft) 1171.88 1264.18
Min E1 Weir Flow (ft) 7951 01 Hydr Depth (ft 5. 5.79
min €1 prs {ft 7948.25 W_P. Toral {ft G5, 71.00
pelta EG (ft .19 Conv., Total (cfs) 28575.7 34668. 4
belta ws (ft 0.04 Top Width (ft) 438.26 52.72
BR Open Area $ ftd 484.17 Frcen Loss Eft 0.04 9.01
BR Open ve1 tjs 6.21 € & E Loss_(ft 0.08 0.02
Coef o shear Tetal (1b/sq ft) 0.89 Q.64
Br sel me:hod Energy ¢nly Power Total (1b/ft s) 5.53 3.54

BRIGGE OUTPUT Profile #10-year

E.G. US. (ft 7943.95 Element Inside BR US Inside BR OS
w.s. us. (ft 7943.45 E.G. Elev (fr 7941.92 7943, 81
Q Total (cfs 1284, 00 wW.5. Elev (ft 7941.37 7943.40
Q Bridge %:Es] 1284.0C Crit W.5, (ft 7941.15% 7040.76
Q wWeir {cfs) Max Chl Dpth ft) 6.12 6.
Weir sta Lft Eft; vel Total éf: 5) 5.50 .
weir sta Rgt (ft Flow Area (sq ft) 233.42 26406
weir submerg Froude # chl 0. a.
weir Max Depth (ft} specif Force (cu ft) 861.89 931645
min E] weir Flaw {ft) 7047.38 Hydr Depth (frz 4.82 5.13
win.El_Prs (ft} 7948 2% w.#.. Total.(Ft 64, 24 67.92
Delta EG (ft 0.16 Conv. Total (cfs) 23226.3 28302.7
Delta ws %f: Q.05 Top width (ft) 48.43 51.48
BR Open Area gs fo) 49515 Frctn Loss (fr 0.04 0,01
BR open vel ( t?s) 5.50 C & E Loss (ft 0.07 0.02
Coe Q Shear Tota] E'I /5q ft) 0.69 0.50
Br sel method Energy only power Total (1b/ft s} 31.B1 2.42
BRIDGE cUTPUT Profile #30-year
E.G. Us. (ft) 7944, 53 Element Inside BR US Inside BR DS
W.5. US. Eft 7941.90 E.G. Elev (fr 7944.5¢ 754437
¢ Total (cfs 1575.00 W.5. Eley fl: 794380 794384
G Bridge (cfs) 1575.00 Crit W.s. 7941.66 7941.21
¢ Weir (cfs) Max chl Dpth (ft) 6.54 6.
Weir 5ta Lt Eft) vel Total Ef:/s) 6.19 5.
weir sta gt (ft) Flow Area {sq ft) 254.42 286.96
weir Submerg Froude # Chl 0.4 0.
welir Max Depth (ft) specif Furce {cu ft) 1056.60 1136.78
Min E] weir Flow (ft) 7947.38 Hydr Depth (ft 5. 5,41
Min E1 Prs (ft) 7948, 25 W.P. Total (ft 66. BB 70,47
pelta EG (fr, 0.20 conv. Total (cfs) 26048.7 31744.2
Delta WS Eft .06 Top width (ft) 48.72 52.88
3R Open area {sg f13 495,15 Frewn Loss (f1) 0.04 0.01
38 open vel (ft/s} 6.19 € & E Loss (\‘tg 0.09 .42
coef of Q shear Total (1b/sq ft) 0.87 0.63
ar sel Method Energy only Power Total (lb/ft s) 5.39 3.43
BRIDGE OuUTAUT Profile #500-year
E.G. bs. (ft) 7945,30 Element Inside BR US Inside BR DS
W,5. Us, Eﬂ:; 7944.52 E.G. Elev (ft 7945.26 7945,11
q voral (cfs 1950.00 w.5, Elev (ft 7944.39 794445
q aridge {cfs) 195G.00 crit w.5, (ft 7942.26 7941.75
q weir (cfs) Max chl ppth (ft) 7.14 7.19
weir 5ta Lft E&; vel Total Eﬁ: 5) &.B5 6,10
weir 5ta RGL Flow Area {(sq ft) 284.57 319.59
weir submerg Froude # Chl 0.5 0.45
Weir Max Dapth (ft) Specif Force (cu ft) 1338.58 1429.14
Win £ weir Flow {ft) 7947.38 Hydr Depth (ft 5.54 5.79
win EY prs (ft 7948.25 w.P. Toral (fr 69.71 74.37
pelta EG (ft © .21 conv. Total {cfs) 30213.7 36702.5
pelta WS (fc; C.06 Tap width (ft} 51.33 55.23
l Page 7




CrystalRiver.rep
BR Open Area #s? ft) 495.15 Frcta Loss Ef: . 0.02
ER Open vei (ft/s) 6.85 € & E Loss_(fr 0.10 0.02
coef of q Shear Total E1 /sq ft) 1.06 0.76
Ar sel Merhod Energy onhly rower Total (1b/ft s) 7.27 4.62
CROSS SECTION
RIVER: Crystal
REACH: mMarble RS: 23204
INPUT
bescription:
station Elevation Data num= 182
Sta Elay sta Ele sta £l Sta £l Sta El
967.08 .48 7966.91 .71 7966.36 8.43 7966.24 10.2 7966.16
20,04 7964.89 28.37 7964.04 32,02 7963.63 36.94 7963.14 43.77 7562.18
45.33 7962.07 46.54 7961.99  55.97 7961.35 58,72 7961.17 67.95 7960.75
74.23 7960.58 79,93 7960.39 42,87 7960.19 91.91 7959, 101.04 7959.01
103.88 7958.81 117.7Z 7957.92 119.21 79587, 27.84 7957.42 131.31 7457.17
137.38 7956,82 139. 7956.72 146.44 7956.25 153.77 7955.76 155.5 955,
163.77 7955,53 173.7Z 7955.01 174.97 7954.95 175.75 7954.9 1B1. 7954,57
186.64 7954.19 192.76 7953.94 187.06 7953.93 199.8 7953.79 211.18 7951.29
217.35 7952.98 220,46 7952.B 226.2 7952.53 _233.6 7951.56 236.32 7951.14
238,75 7950.95 247 7950.33 258.31 7950.03 266,35 7045.73 269.07 7949.62
273.21 7949.49 28B.9 7949.18 293.91 7949.07 295.64 7948.67 298.14 7948.42
301.35 7947,72 303,52 7947.59 306.87 7947.18 312.98 7947.13 316.87 7946.B1
322.86 7946.95 327. 794 331.69 7947.07 334.15 7947 339,22 7946.87
346.33 7946.52 348.99 7944.66 1354.61 794G6.831 362.95 7947.11 1367.36 7947.27
172,05 7947.45 376.39 7947.72 380.86 7948.02 381.7 7948.08 386.17 7948.33
387.41 7948.47 103,24 7948.83 395.6 7948.5 399,32 794B.15 400.8 7947.9
407,32 7947.08 408.24 7946.98 410.4 7946.81 413.39 7946.54 420.49 7945.95
450.19 7945.95 455.85 7946.25 458,47 7046.52 4631.93 7946.95 472,56 7948.27
476.23 7943.04 479.7R 7947.8 4B2.63 7047.G2 484.67 7947.53 487.86 7047,37
491.06 7947.28 499,31 7946.91 505.41 7946.72 513.45 7946.5 515,99 7546.63
524,31 7947,02 528.66 7947.25 5§531.2]1 7947.42 535.58 7947.72 537.24 7947.81
542,76 7948.1 544.94 7948.27 551.63 7948.6 554.85 7948.66 560.B31 7948.71
65.59 7944.86 570.89 7948.99 58B.0d 7949.16 523.74 7949.41 596,88 7949,55
$06.7 7949,84 608.06 7949.89 17.9 7950.17 619.36 7950.24 6€23.98 795(),.44
628.47 7950.3 632.11 7950.2 640.1% 7950.29 647.38 7950.32 651.54 7950.2
659,68 7950.56 662.89 7950.65 6£72.28 7951.13 675.95 7951.31 683.95 7951.72
85,78 7950.71 6,54 7945.57 €97.43 7945.06 701,51 7943.16 7 79
727 7937.25 7 73 55.27 7944.19 _755.8 7944.36 758,3) 7945.54
764.06 7048.51 767.16 7949.71 760.7 7949.97 771,88 7950.11 775.3 7950.72
777.36 7951.15 7B0.29 7951.68 785.87 7951.67 791.3% 7951.6 794.65 7951.76
800.05 7951.95 §05.1 7952.07 B809.87 7952.19 815.31 7952.25 817.48 7952.37
821.96 7952.89 £25.31 7453.07 829.49 7953, 35. 7953. 839.31 79531.46
B45.31 7953.46 B49.12 7953.52 &55.31 7953.75 @858.94 7053.35 B86B.75 7954.14
875,32 7954.11 888,38 7954,19 395.32 7954.31 E98.19 7954,34 005,32 7954.4
912.16 T954.44 914.07 7954.73 915.95 7955.54 922.93 7957.1B 92%.53 79U57.B3
935.33 7960.4 9: 961.75 044,11 796 946.58 7362.69 947.48 7062.93
948.06 7963.11 954.17 7963.17 -
Manning"s n values num= 3
sta n val sta  n val sta 0 val
.08 706 .035 74% -06
Bank Sta: Left Right Lengths: reft channel  Right coeff contr. Expan.
706 49 46746 479.73 474,53 .3 )
Ineffective Flow nUM=
Sta L 5StaR Elev Permanent
o 694 7945.95 T
762 954,17 7951 T
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev {ft) 7944.57 Element Left om channel Right a8
vel Head (ft) . wt. h-val. 0.060 0.03% .0
W.5. Elev Eft 7944.04 Reach Len, (Ft) 467 .46 479.73 474.53
crit w.5. (ft Flow area (54 ft) 16.37 275.8 18,48
E.G. Slope [ft/fr) 0.0016317 ared (sg fr) 16.37 75,87 18.48
q Total (cfs) 1691.00 Flow (cfs) 24.58 1635.53 30.84
Top width éft) 55.50 Top width Eﬂ:) 6.38 43.00 6.12
vel Total (ft/s} 5,44 Avg. vel, (ft/s) 1.50 5.91 1.67
Max ch] Dpth cf:g 6.79 Hycr. Depch (fr) 2.57 6.42 1.02
conv. Total {cfs 41790.6 Conv. {cfs) 607.4 40421.0 762.2
Length wtd, (ft) 478.BS wetted Per. (ft B.93 43, A.60
Min ch E1 (ft} 7937.25 Shear {1b/sq ft 0.19 0.22
Alpha 1.15 Stream Power (1b/ft s) 0.28 3.89 0.37
Fretn Loss (ft) 1.52 €um volume {acre-ft) 103.82 50,28 182,73
C & E Loss (ft) 0.19 cuir SA (acres) 48.86 25.89 66.38
warning:. The wvelscity head d. by more—than-0.5.f1.(0.15-a) ,.This-may-indicate—th d—Far
additional cross sections.

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 crass sections.

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 additienal cross sections.

CROSS SECTION OUTPUT Profile #Floodway

warning: The

E.G. Elev (ft} 7944.70 Element Left OB Channel m’ght (L]
vel Head (ft) a.50 wt. n-val. 0.060 0 .0

W.5. Elev Eft 7944.20 Reach Len. (ft) 467.46 479.73 474.53
crit W.5. (ft Flow Area (3q9 ft) 17.21 282.52 19.36
E.G. Slope (ft/ft) 0.001508 Area (sg t. 17.21 282.52 14. 36
q Total {cfs) 1631.90 Flow (cfs) 25.99 16311.15 31.85
Top width {ft) 54.72 Top width fft) 5.85 41,00 587
Vell’ Total {ft/s) 5.30 Ava. vel ft/Sg 1.51 5.78 1.68
#ax Chl ppth tg 6.9 Hydr. oepth (ft 2.94 6.57 3,30
Conv. Total (cfs 435491 Conv. (cfs) 669.4 42059.4 820.3
Length wed, (Frd 478.9 wetted per, (ft 8.7 43.03 8.6%
min ch £1 {ft) 7937.25 shear (1b/sq ft 0.19 0.62 0.21
Alpha 1.15 stream Power {1b/ft s} 0.28 .57 Q.35
Frctn Loss (ft) 1.47 cum Volume (acre-ft} 30.31 109. 38 22.59
c & E Loss (ft) 0.2} cum SA (acres} 12.16 25,89 B.22

additienal cross sections.

0.7 or greater than 1.4.

warning; The velocity head has changed by more than 0.5 fr {0.15 m).

This may indicare the need for additienal cross sections.

E.G. Elev §ft) 7943.79
PR ¢ H 794330
w.5, Elev .
crit W.s. Ef:g

E.G. Slope {ft/ft} 0.001347
RS e
vel Toral Eft/s) 265
Max chl ppth (ftg 6.15
conv. Total (cfs 34982.6

CROSS SECTION QUTPUT Profile #10-year

Element

wt. n-val.

reach Len. (ft})
Flow area (sq ft)

ft/sg
Hydr. cepth {ft
Conv. (cfs)

Left OB

This may indicate the need for

warning: The conveyance ratio_ (upstream conveyance divided by downstream conveyance) 15 less than
This may indicate the need fer additional cross sections,
energy 1oss was greater than 1.0 ft {D.3 m). between the current and previous cross section,

Channel R'igh& 08
47%.7] 474,53
248.51 14,79
248,51 14.79
1246.59 20.79
43.¢00 5.47
5.02 1.41
5.78 2.70
33963.4 566.5




crystalRiver.rep
43.03 7.69

Length wid, (ft) 479,14  wetted Per. (f1) 7.42 .

Min Ch E1 {ft) 7937.25% shear (1b/sq ftg 0.14 0.49 0.16
Alpha 1.13 stream Power {1b/fr s) 0.1% 2.44 0.23
Frotn Loss Eﬂg 1.32 Cum volume (acre-ft) B80.87 84.11 153.53
€ & E Loss (ft 0.18 cum 5A (acres) 43.62 25.89 £8.52

warning: The velocity head has changed by more than 0.5 Ft (0.15 m). This may indicate the reed for
. additional ctress sections. .
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
. 0.7 or greater than 1.4. This may indicate the nesd for additional cFoss secyions. R
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previsus cross section.
This may indicate the need for additioral cross sections.

CROS5S SECTION OUTPUT profile #50-year

£.G. Elev gft) 7944.34 Element Left OB channel Risht )]
vel Head {ft} 0.49 wt, n-val. Q. 060 0.035 080
W.5, Elev {ft} 7943.85 Reach Len. (fr) 467,496 479.73 474,51
crit w.s, (ft} Flow Area (sq ft) 15.16 267,47 17,30
E.G. Slope (Ft/ft) 0.001578 Area (sq ft) 15.16 267 .47 17.30
Q Total (cfs) 1575.00 Flow (cfs) 22.0] 1525.25 27.74
Top width Efl:] 54.88 Top width Eft) 5.96 43.00 5.92
vel Total (fr/s) 5.25 Avg. vel. ft/'s; 1.45 5.70 1.60
Max chl ppth (ft 6.60 Hydr. bepth {ft 2.54 6.22 2.92
Conv. Yotal Ech 39643.2 cenv. (cfs) 554.0 34190.9 598.3
Length wed. (ft} 478.90 wetted Per. (ft 8.46 43.03 8.312
Minch E1 (f&) 7937.25 shear {1b/sq ft 0.1 0.6 0.20
Alpha 1.14 stream_power (1b/fy s) 0.26 3.49 0.33
Frctn Loss Eft; 1.46 cum volume (acre-fe) 95,99 95.22 174,46
C & £ Loss (Ft 0.17 Cum SA {acres) 47.61 25.89 £4.64

warning: The velocity head has changed by wore thaw 9.5 fr (0.15 m). This may indicate the need for
R additional cross sections. .
warning: The conveyance ratie {upstream conveyance divided by downstream conveyance) is less than
R 0,7 or greater than 1.4, This may indicate_the need for additional cross sections. .
warning: The energy loss was greater than 1.0 ft (0.) m). between the current and previcus cross sectien,
this may indicate the need for additional cross sactions.

CRUSS SECTION OUTPUT Profite #500-year

E.G. Elev (ft) 7945.07 Element Left oB Zhannel R'ight o8
vel Head (ft) .62 Wt. n-val, 0.060 0.03 080
w.5. Elev (ft 7044 .45 &each Len, (ft) 467.46 479.73 474,53
crit w.s, (fc Flow Area (sq fi) 19.18 293.51 21.1%
E.G, Slope (ft/fr) 0.001761 Area Esg ft) 19.18 293,61 21.16
q Total (cfs) 1950.00 Flow (cfs) 30.98 1881.75 37.27
Top width EF:) 57.27 Top width Eft} T.27 43.00 7.00
vel Toral (ft/s) 5.84 Avg. vel. ft/s; 1.61 6.41 .76
Max chl opth (f:g 7,20 Hydr. pepth (ft 2.64 6.83 3.02
conv, Total chs 46472. 4 canv, (cfs} 738.4 44845.8 BE&.3
Length wtd. (ft) 478.76 . wetted per, (ft 9,90 43,03 9.59
Min Ch €1 (ft) 7937.25 shear {lb/sq ft Q.21 0.7% 0.24
Alpha 1,17 stream Powar (1b/ft s) 0,34 4,81 0.43
Fretn Loss Eftg 1.65 cum volume (acre-ft) 118.85 107.61 201.08
€ & E Loss (ft a.11 Cum S& {acres) 51,44 25.89 .75

warning; The velocity head has changed by more than 9.3 ft (0.13 m). This may indicate the need for
additional cross sections, .

warning: The conveyance ratia (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additienal cross sections. .

warning: The enargy loss was greater than 1.0 fr (6.1 m). between the current and previous cress section.
This may indicate the need for additional cross sections,

REACH! Marble RS: 22724

INPUT
Descriptign: |
statioh Elevarion Data num= 261
Sta Elev sta Elev sta Elev sta Elev H Elev
D 7990.68 12,11 7992.24 13.09 7092.37 14,22 7992.31 26.16 7989.98
27.82 7589.48  38.81 798G.54 431.53 7984, 51.8 7982.07 59.24 7979.59
64.49 7977.77 65.06 7977.57 70.5 7975.76 90.66 7969.27 90.88 7969.:
103,67 7964.97 106.37 7964.1 116.63 7960.85 120.5 7959.53 1:0.9 7959.5
1231.45 7956.81 129.08 7950.55 137.§84 7945.69 137,79 7045,19 142.56 7945.08
147.67 7945.14 1535 7945,3) 15%.53 7945.4 161.47 7945,35 168.39 7945.27
176.29 7945.3 181,45 7945.29 184.48 7945.27 194.43 7945.25 199,14 7945.21
204.36 7945.22 207.39 7945.22 216.34 _7945.2 218.61 7945.21 222.5 7945.22
2 261,19 2945 3R

. . 7940.94 969.04
940.52 993,01 7940.45 996.07
1018.13 7940.3 1022.23
940,17 1039.17 7940.03 1040.22
39.86 1068.79 7919,74 1073.07
1085.48 7939.3 1022.69
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Marning's n Valyes num=
sta  n val sta n val Sta  n val
0 .06 754.77 035 798.32 .06
Bank S$ta: Left Right Lengths; Left channel  Right coeff contr. Expan,
754.77 79B8.32 894,82 B49.72 700,27 .1 .3
Ineffective Flow o
Stal Sta g Elev Permanent
0 583.89 7942.6 T
818.55 2676.64 7943.85 T
CROSS SECTION output Profile #100-year
E.G. Elev (ft} 7942 86 Element Left o8 channel  Right 08
vel Head (ft) 1.15  wr. n-val. 0.060 0.035 3.050
W.5. Elev Eft 7941.71 Reach Len. (ft) 894 .82 849.72 700.27
Crit W £t 941,71 Flow Aren (sq fi) 78.10 155.8% 23.0
E.G. Slope (ft/ft) 0,008683 Area sg ft) 86.05 155.8% 7569.52
g tatal (cfs) 691,00 Flow (cfs) 171.50 1442.45 77.
Top width (fr) 1886.08 Top width éft) 97.93 43.55 1744.55
Vel Total (fr/s) 6.58 Avg. vel, ft/sg 2.20 9,26 3.14
Max chl ppth (ft) 5.39 Hydr. Depth (Ft q. 3,58 1.81
Conv. Total chs) 1B147.5 conv. (cfs) 1840.5 15480.1 B26.9
Length wtd, (ft) 84575 wetted per. (ft 54,13 43,5 11.26
Min ch E1 (fe} 7933.13 shear (1b/sq ft 0.5 1.9 0.94
Alpha 1.71 stream_power (1b/ft s} 1.10 17.95 3.15
Erexn Loss Eftg 4.81 cum volume (acre-fi3 103.27 96.91 141.39%
C & E Loss (ft 0.26 cum SA (acres) 48.30 25.42 56.84
warnping: The energy equation could not be balanced within the specified pumber of iterations. The
program used critical depth for the water surface and centinued on with the caleulations.
warning: Civided flow computed for this cross-section. .,
warning: The velocity head has changed by more than 0.5 ft (6.15 m). Tthis may indicate the need for
additional cross sections.
warning: The conveyance ratio (upstream conveyance givided by downstream conveyance) is less than
0.7 or greater than 1.4, This may indicare the need for additional cross sectiens.
warning: The energy 1os5 was greater than 1.0 ft (0.3 m}. between the current and previcus cross section.
) This may Tndicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set egual to critical

depth, the calculated water surface came back belew critical depth.
not a valid subcritical answer.

CRO5S SECTIGN ouTPuT Profile #Floodway

This indicates that there is
The program defauited to critical depth.

E.G. Elev gft} 7942,499 Element Left QB chanrel Right 08
wel wead ({1} 1.28 Wi, n-val, 0,060 0,035 E.DBD
W.5. Elev (ft 7941.71 reach ren. (ft) B94.82 849.72 700.27
crit w.s. (fr 7941.71 Flow area (sq ft) 77.77 155.6 5.62
E.G. Slape {ft/ft) 0.009407 Area Es? ft) 5.6 155.68 5.62
q Total (cfs} 91.00 Flow (cfs) 177.42 1498.69 14.89
Top width Ef:) 143.04 yop width (ft) 97.81 43.5 1.68 -
vel Total (ft/s) 7.07 Avg. vel, (Ft/s; 2.28 9, 2.65
max chl bpth (ft; 3.57 Hydr. Depth (ft 0,93 3. 3.35
<onv. Total chs 174347 conv, (cfs) 18:9.3 15451,9 153.5
Length wid. (ft) 851.19 wetted Per. (ft 84,02 43.5 4.86
win <h E1 (fy) 7938.13 shear (Ib/sg f1 D.54 2.1 0.%8
Alpha 1.65 stream_ Power {1b/ft_s) 1.24 20.21 1.80
Frctn Loss Eftg 1.24 cum volume Cacre-ftl) 29.78 106,97 22.46
C & E Loss {ft 0.32 cum 5A (acres) 11.50 25.42 8.18
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: Divided 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 crgss sections. A
warning: The conveyance ratic (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 energy loss was greater than 1.0 ft (0.3 m). between the current and previcus cross section.
This may indicate the need for additional cross sections.
warning: [d)ur'inu the standard step iterations, when the assumed water surface was set equal to critical

E.G. Elev (fr) 7942.28 Element Left 0B chanpel R'ight o8
vel Head (ft) 0.99 wt. n-val. 0,060 0.0315 060
w.5. Elev Eft; 7941.29 reach Len. (ft) 894.82 849.72 700.27
crit w.s. {ft 7941.29 Flow Area (so ft) 45.41 137.69 18,06
E.G. Slope (fr/fr) 0.008413 Area (s? ft) 48.70 37. 6843.17
qQ Total (cfs) 84.00 Flow {cfs) 74,37 1154.88 54,65

width_ 09 Top width (fr) 82.32 43,55 173822
Vel Total (FL/5) 6387 " avg, vel. Eft/sg 1.64 B.39 3,03
Max Chl Dpth (f:g 4.97 Hydr. Depth (ft 0.61 1.16 1.60
Conv, Total (cfs 13998.8 conv. (efs) £10.8 12592.1 595.8
rength wid, (fo 848 . wetved Per. (f1) 74,19 43.5% 11.74
min ch E1 {ft) 7938.13 shear (1b/sq ftg 0.32 1.66 0.81
Alpha 1.57 stream Power (1b/ft 5) .53 13.93 2.44
Frctn Loss Eftg 5.07 cum volume (acre-ft) 0,54 1.28 116.18
¢ & E Loss (ft 0.22 cum 5A (acres) 3.16 25.42 50,

apth, the calculated water surface came back below ¢ritical depth. This indicates that there is
not a valid suybcritical answer. The program defaulted to critical depth.

CROSS SECTION ouTPUT Profile #10-year

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: Oivided flow computed for this cross-section. i i

wWarming:. The welotity head has changed by more tham 0.5 ft (0.15 m». This may indicate the need for
additional cress sections. i

warning: The energy 1oss 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: 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.

e ate This indicates that there is
not & valid subcrivical answer.

The program defaulted to critical depth.
CROSS SECTION OUTPUT Profile #30-year

. Elev {fi) 7982.70 glement reft o

E.G Channel Right 08
ve) Head (ft) 1.06 wt. n-val, 0.060 . .0

w.5. Elev (ft 7941, 64 Reach Len. (ft) B34.82 849.72 700.27
crit w.s. (ft 794]1.54 Flow area (sq ft) 72.27 152.79 22.1

E.G. Slope (ft/ft) 0.0DB1EY Area Es$ fr) 79.26 152.79 7446.89
a Total {cfs 1575.00 Flow {cfs} 148.72 1355.28 71.00
Top width (ft) 1882.20 Top width (ft) 94.99 43, 1743.67
vel Total (ft/s) 6.37 Avg. vel, (ft/s) 2.46 8. 3.20
max Chl Dpth (ft; 5,32 Hydr. Depth {ft) 0.B8 3. 1.77
conv. Total (cfs 17404.5 conv. {(cfs) 1643_4 14976.5 7B4.6
Length wtd. (f0) A49.57 werted per. (fu) 82.15 43,55 13.00
Min ch EY (ft) 7936.11 shear (lb/sq ftg 0.45 1.79 0.87
alpha 1.69 stream_Power (1b/ft s) 0.93 15.91 2.79
Frctn Loss Eftg 4.53 cum volume f{acre-ft} 86,49 92.91 133.80
€ & E Loss (fc 0.24 cum SA (acres) 47,07 5.42 55.1

warning: The energy equation could not be balanced within the specified number of iterations. The
program used ¢ritical depth for the water surface and continued on with the calculations.
warning: Divided flow computed for this cross-section. . L
warning: The velocity nead has changed By more tham 0.5 Tt (0.15 m), This may indicate the need far
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) additional cross sectijons, .
warning: The conveyance ratio (upstream <onveyance divided by doenstream conveyance)} is less than
) 0.7 or greater than 1.4, This may indicate the need for additional cress secticns, .
Warwing: The erergy loss was greater than 1.0 ft (0.3 m). betweenr the current and previous cross sectien.
. This may indicate the need for additional crass sections.
warning: ouring the standard step iterations, when the assumed water surface was set equal to critical
depth, the caleculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION OUTPUT Profile #500-year

E.G. Elev (fr) 7943.21 Element teft OB Channel R'ight (o]
vel Head (ftr) 1.12 WE. n-val. C.060 0.03% .060
W.5. Elev (ft 7941.88 Reach Len. (ft) 894,82 849.72 700.27
crit w,s, (ft, 7941, 86 Flow Area (sq ft) 93.89 163.48 25.37
E.G. Slope (ft/ft) 0.009519 Area sﬁ ftr) 104,54 163.48 7875.52
q Total (cfs) 195G.00 Flow (cts) 222.82 1635.62 91.56
Top width {fr} 1907.11 Top Width Eft) 116.85 43.55 1785.71
vel Tatal (ft/s) .90 Avg‘ vel. ft/s; 2.37 10.00 3.61
mMax chl ppth (ft 5.56 Hydr. Depth (ft 0.94 3.75 1.90
Conv. Total (cfs 19586.7 conv. {cfs) 2283.8 16764.4 93E.5
Length wed. (ft) 849,80 wetted Per. (ft 100.49 3.5§ 13.89
Min <h €1 (ft) 7938.13 shear (Th/sq ft .56 .23 1.09
Alpha 1.7% stream Power {1b/fy s) 1.32 22.32 392
Frctn Loss Eft) 6.50 cum volume (acre-ft) 118.19 105.09 158.07
< & € Loss () 0.27 cum Sa (acres) 51.77 25.42 51.19

warning: Divided 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
. addj tional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). betwsen the current and previous cress section.
This may indicate the need for additional cress sections.

CROSS SECTION

RIVER: <{rystal

REACH: Marble R5: 21874
TNPUT |
Description:
sration Elevation pata num= 161
a ev ta Ele Sta El sta 1 Sta
970.81 .99 7970.38 2.32 7969.79 6.0 7968.12 12.5 7965.22

.45 8 .
2128.01 7919,53 2129.66 7939.72 213,18 7939.76 2134.05 7939.86 2140.94 7940.
2160.4 7039. 8% 2164.05 7941.98 2174.05 7947.69 2177.37 7949.69 218).46 7953.23
21B4.54 7954.12 2Z185.3 7954.74 21BE.R 7957.51 2194.05 7961.86 2200.6 7955.83

Manning's n Values num=
sta n val sta n val sta  nwval Sta  nval sta n val
a .06 87.34 .05 557.8 .035 728,69 .08 1257 0
sank sta: Left _Right Lengths: (eft Channel  Right coeff contr.  Expan.
728.69 552.36 570.84 §51.05 .1 .3
Ineffective Flow it
STaL” sta R Elay  earmanent
0 _463.1 73 T
715 220431 7%41.77 T
CROSS SECTION OQUTPUT Profile #100-year
E.G. Elev {ft) 7936.40 Element Left os channel  Right o8
vel Head {ft) Q.28 wt. n-val. 0.050 .03§ 8.050
w.S. Elev [(fr 7936.12 reach Len, {ft) 552.36 570.84 551.05
crit w.s. (ft Flow Area (sq ft) §9.17 356.57 5.72
£.G. slope (ft/ft) 0.003984 Area (5? fr) 201.11 156.57 13.94
q Total (cfs) 1601.00 Flow (cfs) 120.3% 1560.27 10. 34
Top width éfr) 481,53 Top width Eﬁ:) 273.50 170.89 36.74
vel Total {ft/s) 3.9z Avg. Vel. F:/s; 1.74 4,38 1.81
Max chl ppth (f‘t; 2.12 Hydr, Depth (ft . . 1.01
conv. Fotal &cfs 26790,2 canv. (cfs) 1907.3 24719.4 163.9
Length wtd. (ft) 563.24 wetted par. (ft 77.39 170.B9 .04
Min ch E1 (Ft) 7934.00 shear {lb/sq Tt 0.22 0.52 0.24
Alpha 1.17 stream Power {1b/ft s) Q.39 2.27 0.43
Frectn Lass {ft) 1.91 ¢cum velume (acre-ft} 100.32 91.91 80. 44
¢ & E toss (ft) .03 cum Sa (acres) 44.43 23.32 42.53

wWarning: Uivided flow computed for this cross-section. . .
warning: The energy Joss 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.

CROSS SECTION OUTAUT  Profite #Floodway

E.G. Elev {ft) 7936.87 Element reft op chanpel Right 0B
vel Head (ft) . we. neval, 9.05 0.03% 050
w.5. Elev (ft 7936.67 Reach Len. (ft) §52.3% §70.84 551.05
crit w.5. (ft Flow Area (sq ft) 15.84 449,78 g.11
E.G. slope (ft/ft) 0.002046 Area Es$ fr) 15.84 449.78 9.11
q Total (cfs 1651.00 Flow (cts) 29,92 1646. 64 14.45
Top width éft) 18%.00 Top width {ft) 7.80 170.8% 6.31
vel Total {ft/s) 1.5 avg, vel, (ft/s) 1.89 1.66 1.5%
mMax Chl Dpth (ftg 2.67 Hydr. Depth (ft) 2.03 2.63 1.44
Cony. Totail (cfs 37381,7 conv. (cfs 661.3 316401.0 319.4
Length wtd. (ft) 564.92 wetted Fer. (ft 9.52 170.39

Min ch E1 {ft) 7934.00 shear (lb/sq ft 0.21 d.34 0.15
Alpha 1.04 stream fower (1o/ft s) 0.40 1.23 0.26
Frctn Loss (ftg 1.32 cum volume (acre-ft) 2B.72 101.06 22.34
¢ & E Loss (ft 0.01 cum 5A (acres) 10.52 23.32 g.11
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warning: The energy loss was greater than 1,0 ft (0.3 m). between the current and previous cross section.
This may 1ndicate the need for additienal cross sections.

CROSS SECTION OUTPUT Profile #10-year

E.G. Elev lg_f 7936.01 Element Left OB Channel R'ight o]
vel Head (ft) 0.25 wt. n-val. 0.050 0.035 .
W.5. Elew Ft 7935.77 rReach Len. {ft) 552.36 570.84 §51.05
crit w.s, Flow Area (sq ft) 43.71 295,58 3,92
E.G. 51npe (ft/F:) 0.004466 Area g 122.23 295,58 5.02
Q Total 1284.00 Flow {c s) G8.86 1208.32 6.83
‘rn mdth E'Ft) 36E.85 Top width Eft) 182.27 170.89 15.69
Total (ft/s) 3.74 Avg. vel. ft/sg 1.58 4.09 1.74
Max chl ppth (ﬂg 1.76 Hydr, Depth (ft ¢.71 1.73 0.88
conv. Total (cfs 19214.1 comv, (cfs) 103C.4 18081.5 102.1
Length mrd. (f1) 563.5% wetted per. {fy ©1.87 170.39 5.78
Min'ch €1 (FD) 7934.00  shear (1b/sg ft 0.20 0.43 0.23
Alpha 1.13  Stream power (1b/ft s) 0.31 1.97 0.40
Frcen Loss Eﬂ:) 1.66 Cum volume (acre-fi) 78.79 77.76 61.13
< & E Loss (ft) Q.03 cum SA {acres} 40,44 23,32 35.92

warning: bivided flow computed for this cross-section,
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 energy Toss 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.

CROSS SECTION OUTPUT Profile #50-year

7936.33 Element Left OB <hannel R'ight 08
) 0.25 wt. n-val. 0.050 0.035

. 7936.08 keach Len. (ft} 552,36 §70.84 551.05
crit w.s. Flow area (sq ft) 65.64 348.73 5.46
E.G. Slope (Ft/ft) 0.003748  Area ssg ft) 188.75 348.73 12,29

Q Total (cfs) 1575.00 Flow (cfs) 107.21 1456.30 9,
TOI'-' width ft) 469,83  Top width sft) 63.81 170.89 35,11

vel Total (ft/s) 3. avg. vel ft/sg 1.63 .18 1.
Max c¢hl ppth {ft 2. Hydr. Depth (ft 0.85 .04 o0
Conv. Tatal {cfs 25725.5 conv, (cfs 1751.2 23819.4 154.9
Length wtd. (ft) 561,45 wetted Per. (ft 77.16 170. 89 5.86
Min Ch EY (ft) 7934.00 shear (1b/sq ft 9.20 G.48 0.22
Alpha 1.16 Stream Power (1b/ft s) Q.33 2,00 0,38
Freen Loss Eftg 1.93 cum volume {acre-ft) 93.73 B&.0? 73.84
€ & E Loss (ft 9.02 Cum SA (acres) 43.39 23.32 40.81

warning: Divided flow computed for this :rnss sectlon
warning: The energy loss was greater than 1,0 %0 .3 m). between the current and previous cross sectian.
This may indicate the need for add1t1ana cross sectionms.

CROSS SECTION QUTPUT Profile #500-year

E.G. Elev gﬂ) 7935 44 Element Left oB Channel  Right CB
vel Head (ft wt, n-val. 0.050 0.035 .050
W.5. Elev (ﬂ: 7935 03 Reach Len. {(ft} 552.36 570.84 551.05
crit w.5. (ft Flow area (sq ft) 61.85 340,30 §.20
E.G. Slope (ft/ft) 0.006282 Area Esg fr) 176.63 340.30 10.60
Q Total (cfs) 195%0.00 Flow (cts) 125.98 1812.49 11.53

? widch (ft) 431,67 Top wWidth EFt) 231.44 170.89 31.34

Total (ft/s) 4,79 Ava. vel. (ft/s 2.04 5.33 2.22
Max chl opth (ft) 2.01 Hydr. Depth {ft 0.81 1,99 0.
Conv, Total chs) 24602.7 canv. (cfs) 1589.5 22867.8 145. 4
Length wtd. (ft 562.70 werted par. (ft 76.52 170.89 5.69
Min ch El (ft) 7934.00 shear {1b/sq .3 0.78 0.36
Al 1.16 stream_Power (1 /it s} 0.64 4.16 0.80
Frctn Loss Eft) 1.85 cum volume (acre-ft) 115.30 100. 18 94.68
C & E Loss (ft) 0.09 Cum SA (acres) 48.20 23.32 46.90

Oivided flow computed far this cross-section,

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 energy loss was greater than 1.0 ftr {0.3 m). between the current and previcus cross section.
This may indicate the need for additional cross sections,

CROS55 SECTION

warnin
warmin

<m
T
w—g
F4
mam
b
aamn
< <
~~
o
hhrt
A ey
()

RIVER: Crystal

REACH: Marble R5: 21304
emam INPUT.. .
Description:
Station Elevation Data nums 180
a ey a Elev Sta Ele Sta Elev
0 8015.76 1.09 8014,18 5.12 8D0D9.26 8.97 BODA.S58 14 39 7998.17 -

730,92 7938.97 1736.63 793B.89 1744,84 7939,04 1748.14 7939,03 1756.56 7939.18
1787 7940,8 54 17

.44 . . . . - .
6B.14 7346.18 1976.56 7951.83 1576.B6 7952.06 1879.73 7953.09 1985,24 7955.21
£6.56 7956.7 1%83.14 7957.3 1996.56 7960.69 1998.14 7961.37 2005.4 7964.67

Manning 5 n values nums 5
b val sta n val sta  n val sta  n val sta n val
.06 99.46 .05 624.63 .035  645.27 .05 1412.09 .06
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X .

Bank Sta; Left Right tengths: Left channe]l  Right Coeff congr,  Expan
624.63 645.27 522.08 532.15 493.21 .1 .3
Ineffective Flow [
5tal SstaR Elev Permanent
425 7933.57 T
4 544,93 7934 F
664,01 900 7934.18 F
2005.4 8000 T
CROSS SECTION OUTPUT Profile #100-vear
E.G. Elev (ft) 7934.46 Element Left OB channe? night 0B
ve) Head (ft) 0.18 wt, n-val. 0.050 0.015 -050
W.5. Elev (ft 7934.28 reach Len. (ft) 525,08 532.15 493,21
crit w.s, (ft 7934.19 Flow Area (5q ft) 350.76 82.79 348,32
E.G. Slape (fr/ft) 0.002926 Area {sgq ft) 1501.73 §2.79 1659.75
4 Tetal (cfs) 1691.00 Flow {cfs) §23.77 479.95 68728
Top width Eft) 1437.89 Top width Eft) 540.93 20.64 876.32
vel Total (ftr/s) 2.16 Avg. vel. ft/sg 1.49 5,80 1.97
Max chl Dpth (ftg 4.13 Kydr. Depth (ft -B3 4,01 1.37
Conv, Total E:Fs 31259.5 conv. (cfs) 9682.3 8872.3 12704.9
Length wed. (fr) 511,98 wetted Per, (ft 423.37 20.64 256,16
win ch E1 (f%) 793¢.15 shear {1b/sg f1 .15 .73 0.
Alpha 2.53 Stream_pPower (1b/ft s) 0.23 4,25 0.
Frctn Loss Eft% 1.41 cum volume {acre-ft) 29.52 £9.03 69.85
< & E Loss (ft G.00 cum sA (acres) 3%.31 22.07 36.75

warning: pivided flow computed for this cross-section,

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.

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

CROSS SECTION CUTPUT Profile #Floodway

E.G. Elev (ft) 7935.54 Element Left oB Channel Righc 08
vel wead (ft) 0.32 wr. n-val. 0.050 Q. -050
W.5. Elev (ft 7935.23 Reach Len. (ft) 522.08 532.15 493,21
Crit w.5. (ft 7934.41 Flow Area (sq ft} 366.58 102.43 13.32
E.G. Slope (Ft/ft) 0.002678 Area 52 ) 3 102.43 13.32
g Total (cfs) 1691,00 Flow (cts) 1005, 14 654.69 30.97
Top width éf:) 175.00 Top width Eft} 149,63 20.64 4.73
vel Total (ft/s) 3.51 Avg, vel, (ft/s 2.74 6.39 2.32
max chl ppth (ftg 5.08 Hydr. cepth (ft . 4,96 2.

Cony, Total scfs 32677.5 conv. (cfs) 19427.6 12651.5 S9B.4
Length wtd. (ft) 519.30 wetted Per. (fr 153,93 20,64 7.17
Min'ch E1 (fr) 7930.15 shear {lb/sgq ft 0.40 0.33 0.31
Alpha 1.66 stream Power (1b/fr s) 1.09 5.30 0.72
Frcth Loss Eftg 1.44 cum Volume (acre-ft) 26.29 97.44 22.20
C & E Loss {ft 0.01 Cum SA (acres) 4.52 22.¢07 3.04

warning: The cross section had to be extended vertically during the critical depth calcutations. .
warning: The energy loss was greater than 1,0 ft 0.1 m). between the current and previous cross secrion.
This may indicate the need for additional cross secticns.

CROSS SECTION QUTPUT Profile #10-year

E.G. Elev (fr) 7934.32 Element Left o8 Channel Righc OB
vel Head (ft) 0.13 wt. n-val. 0,050 0.035 .0s0
W.5. Elev (ft 7934,19 Reach Len, {ft) 522.08 532.15 493,21
Crit w,s. {ft 7934.19 Flow area (sq ft) 114,01 80.98 326,05
E.G. STope (ft/ft) 0.002079 Area 52 fr) 1454.63 8. 08 1583.91
q Total (cfs} 1284.00 Flaw (cfs) 175.24 389.92 .

Top width Eft) 1416.83 Top width (ft) 536.98 20.64 859,21
vel Total (fr/s) 1.78 Avg. vel. (Fc/s; 1.19 4,81 1.59
Max chl ppth (ft% . Hydr. Depth (ft a.75 3.92 .

conv. Total {cfs 23163.4 conv, {cfs) 8230.5 B552.5 11380,4
Length wrd. (ft) 512.24 watted Per. (ft 420.83 20.64 256.16
min ch ET {ft) 7930.15 Shear (1b/sq ft 0.10 0.51 0.17
Alpha 2.67 Stream Power (1b/ft s) 0.12 2.45 0.26
Fretn Loss crc; 1.12 cum volume (acre-ft) 68.79 75.29 51.08
C & E Loss (ft c.00 cum sa (acres) 35.88 2z.07 30,39

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: Divided flow computed for this craoss-saction.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previocus cross sectien.
This may indicate the need for additional cross sections.

warning; During the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer, The prng_ram defaulted to critical depth. i

- Mwuute:_,_nul%ipluuﬂ:ngzpths.weu_inund_at_ Jocation..—The.-critical-depth-wi th-the—towestr—vatid~water
surface was used.

CROSS SECTION OUTPUT Profile #50-year

E.G. Elev ga‘r) 793419 Element Left oa <hannel Rright cB
vel Head (fr) 0.2 wt, n-val. 0,050 0,035 3.050
w.s. Elev (ft 7934.19 Reach Len, (ft) §52z.08 §32.15 493,21
crit w.s. (fr 7934.19 Flow Area (sq ft) 314.03 .98 326.05
E.G. slope (ft/ft) 0.003127 Area 5? ft) 1454.61 80.94 1583.91
q Total (cfs) 1575.00 Flow {cfs) 460.28 478.28 536.44
Top width (ft} 1416.83 Top width Eft) 536.98 20.64 B59.21
vel Tatal {ft/s} 2.18 Avg. vel. ft/sg 1.47 5.91 1.5

Max Chl ppth (fti 4.04 Hydr. pepth (ft 0,75 3.92 1.

conv. Total (cfs 28163.4 Conv. (cf5) 8230.5 8552.5 11380.4
Length wtd. (ft) 512,11 watted Per. (Ft; 420,83 20.64 256.16
Min ch €1 (fr) 7930.15 shear (1b/sq ft 0.15 0.77 a.

Alpha 2.67 Stream Power (1b/ft s) 0.21 4.52 0.49
Freth Loss Eftg 1.44 cum volume (acre-ft) B3.31 85.20 63.75
€ & E Loss (ft 0.00 Cum SA (acres) 38.31 22.07 35.15

warning: Divided flow computed for this ¢ross-section. X
warning: The energ}t loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cress sections.
warning: During the standard step iterations, when the assumed water surface was set equal to critical )
dapth, the calculated water surface came back below crivical depth., This indicates that there is
not a valid subcritical answer, The program defaulted to critical depth, R
NoTe! wultiple ¢ritical depths were found at this location. The critical depth with the Towest, valid, water
surface was used,

CROSS SECTION OUTPUT  Profile #500-year

E.G. Elev (f1) 7934.50 Element eft od <harnetl Right <]

0.11 wt. n-val, 0.050 0.0 .050
w.s. Elev (ft 7934.39 Reach Len, (ft) 522.08 §32.15 493,21
crit w.5. (ft 7934.1% Flow aree (sg ft) 611.39 85.08 376.67
E.G. Slope (ft/f1) 0.002620 Area s? 1) 1562.07 25.08 1758.52
@ Total (cfs) 1950.00 Flaow (cfs) 882.07 417.37 650.56
Top width {ft) 1460.88 Top width Ef:) 542.29 20.64 897.95%
vel Total {ft/s) 1.82 Avg. vel. ft/s; 1.44 4.91 1.73
Max chl ppth (ft) 4.24 Hydr. bepth {ft 1.13 .12 1.45
conv. Tatal (cfs) 43388.2 conv, (cfs) 19626.4 9286.5 14475,2
Length wtd. (ft) 512,69 wetted Per, (f:g 545.21 20.54 256.16
min ch E1 (f©) 7930.15 shear (1b/sq ft 0.14 0.52 0.19
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Kipha 1.15
Frctn Loss (ft 1.12
C & E Loss (ft 0.01

Stream Pawer (1b/ft s) 0.20
cum velume (acre-ft) 104.28
cum 5A (acres) 43.29

warning: Divided flew computed for this cross-sectian.

warning: The energy lopss was greater than 1.0 ft %0.3 m). betwe#en the current and previous cress section,
This may indicate the need for additiona I
Note: Multiple crivical depths were found at this location,

surface was used.
CROSS SECTION

RIVER: Crystal

REACH! Marble RS: 20771
INPUT
vescription:
Statioh Elevation Data num=
Sta Tev sta ETev

1806.59 7957.87 1816, 58

cross sectyons,

w
oo

Crystalhiver,re|
2 .3

97.33 83.49
22,07 4102

The critical depth with the lowest, valid, water

. . - g
1826.59 7957.81 1833.B 7957.62 1B46.59 7957.2 1B53.B 7957,65 1B66.3% 7057.73
147 3 8-7957 - 951876 5% T T h - B BE3.7 7958 94
18B6.59 7958.72 1893_F 7059.74 1896.5% 786C.22 1903.8 7961.55 1906.59 7962.1
1913.8 7564 191977 79B6.65
Manning's h values num= 5
sta n val sta n val sta n val sta nval Sta  n val
06 115,92 .05 590.45 L035 §11.92 .05 714.07 .06
Bank Sta; Left Right Lengthe: Left Channel  Right coeff Contr.  Expan.
590.45 611.92 739,92 866.01 B0O.SB .1 ]
Ineffective Flow num= 2
sta L StaR Eley Permanant
0 485.01 79315.76 £
714.2 1919.77 7934.67 F
CROSS SECTION oUTPUT Prefile #100-year
E.G. Elev (fr) 7933.0% Element Left op channel Righ: 0B
vel Head (fr) 0.22 we, n-val. 050 0.03% .050
W.5. Elev (ft, 7932.82 Reach Len, (ft) 739.92 BG6.0 800.58
rit w.s. (ft 7931.82 Fiow area (sq fU) 2. BR.73 277.5%
E.G. Slope (ft/ft) 0.00258Y Area Es ft) 1082.59 88.73 362.90
g vetal (cfs) 691. Flow (cfs) 361.76 493,62 B35.62
Top width Eft) 666,53 Top width (ft) 465.72 21.47 179,34
vel Total (ft/s) 3.14 Av3. vel. (ft/;g 2.09 5.56 3.0
max ¢hl Dpth (ft} 4. Hydr. Depth (ft - 4,11 2.
Conv. Toral {cfs) 33234.2 canv. (cfs) 7109.3 a701.5 16423,0
Length wtd, (ft} 827.08 werzed per. (ft 106.16 21.47 98.
Min ch E1 (fe) 7928.65 shear (Yb/sq ft 0.26 G.67 0.45
Alpha 1.4 Stream Power {Ib/ft s) 0.53% 3.72 1.37
Frctn Loss Eftg 1.58 Cum volume (acre-ft) 74.03 87.98 58. 40
C & E Loss {ft 0.01 Cum 5A (acres) 33,28 21.81 30.77

warming: Divided flow computed for this cress-section,

warning: The energy loss was greater than 1.0 ft (0.3 m). batween the current and previous cross section,

This may indicate the need for additional cross sections.

Note: Mmultiple critical depths were found at this locatian.

surface was used.

CROSS SECTION QUTAUT profile #Floodway

E.G. Elev (fr}

7934.10
vel Head (fr) 9.41

Element Left oA
wt, a-val. 3,050

The critical depth with the lowest, valid, water

Channe? Right 08
$.035 8.050
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w.5. Eley (ft 7933.68 Reach Len. (ft) 719,92 B66.01 800.58
crit w.s, (ft 7932.10 Flow Area {sq ft} 65.26 107.21 201,49
E.G. Slope (ft/fo) 0.002873F  area 5 [i3) 65.26 107.21 201,49
Q Total (cfs) 1691.00 Flow (cfs) 206,51 712.78 771.72
Top Widch Eft} 90.95 Top wWidth Eft) 20.92 24,47 48.56
vel Total {ft/s) 4.52 Avg. vel. (ft/s) 3.16 6,65 3.83
Max Ch) Dpth (ft 5.04 Hydr. Depth (ft) 3.12 4,99 4.15
Conv, Total (cfs 31548.6 Conv. (cfs) 3852.7 13298.1 14397.8
Length wtd, (ft) 843.33 wetted per. {ft, 23.31 21.47 .04
mMin ch £1 (ft) 7918 .65 shear {Io/sq ft 0.50 0.90 .67
Alpha 1.30 stream power (1b/ft s) 1.59 5.95 2,56
Frctn Loss (ft 1.56 cum volume {acre-ft) 231,70 56.16 20.98
C & E Loss (ft .50 21.81 7.74

0.06 Cum Sa (acres)

i .7 or greater than 1.4, Thiz may indicate the need for additicnal cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m), between the current and previous cross section.
This may indicate the npeed for additional cross sections, L i
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CRO55 SECTION ouTpuT profile #10-year

warning: The conveyance ratio (upstr:am conveyance divided by downstream conveyance) is less than

E.G. Elev (ft) 7932.64 Element Left o8 Chapnel  Right OB
vel Head (fr) it Wt. n-val, 0.050 0.035 .050
w.5. Elev (ft 7932.46 Reach Len. (ft) 739.92 866.01 B00.58
crit w.5. (ft 7931.39 Flow Area (sgq ft) 135.77 80.83 241,88
E.G. Slope (ft/ft) .002312 Area (52 jat] 13.03 80.83 301.69
Q Tetal {cfs) 1284.00 Flow (cfs) 2.5 399.25 631.86
TD? width (ft) 630.44 Top width (ft) 449,45 21,47 159.52
vel Total (fyfs) 1.80 avg. vel. {ft/s 1.86 4.94 .61
Max <hl ppth (ftg 4,25 Hydr. Depth (ft 1.50 3.76 2.51
Conv, Total gcfs 26706.5 conv, (cfs) 5260.6 8304.3 13142.3
Length wtd, (ft) B835.32 wetted Per, (ft 91,22 21.47 97.84
Min Ch ET (ft) 7928.65 Shear (1b/sq ft .21 0.54 0.3

Alpha 1.48 Stream Power (1b/Fft s) .40 2.68 0.92
Frctn Loss Eftg 2.34 Cun velume {acre-ft) 5¢.60 74.30 40.41
C & E Loss (ft 0.01 Cum SA (acres) 29.97 21.81 24,62

warning: Bivided flow computed for this crass-section. i

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, L.

Note: Multiple critical depths were found at this Jocation. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION OUTPUT PpProfile #50-year

E.G. Elev {ft) 7932.94 Element Left OB channel m’gh: 08
vel Head (ft) 0.21 wt. n-val. 0,050 0.035 050
W.5, Elev (ft 7932.73 Reach Len. (ft) 739.92 866,01 300.58
crit w.s, (ft 7931, 7% Flow Area (sq fr) 162.87 B86.70 268.34 *
E.G. Slope (ft/ft) 0.002528 Area (sq ft) 1038.48 £26.70 145,29
qQ Total {cfs) 1575.00 Flow (cfs) 323.74 469.33 781.93
Top Width E\‘t) 658.01 Top width %f:) 465.49 21.47 171.05
vel Total {ft/s) 1,04 Avg. vel, ft,"s; 1.99 5.41 2.91
Max <hl ppth (ft 4.53 Hydr. Depth (ft 1.54 7
Conv. Total (cfs 31322.6 Conv. (cfs 438.4 9133.7 15550.5
Length wtd. (ft) §30.53 wetted Per, (ft 106.16 21 98.54
Min ch ET (ft) 7928.65 shear (1b/sg fr 0. 0. 0.43
Alpha 1.49 stream Power (1b/ft s) 0.48 3.45 1.25
Frctn Loss (ft 1,83 cum volume (acre-Ft) 68.37 B4 1R 52.82
C & E Loss (ft 6.00 cum SA {acres) 32.30 21.81 29.32

Warning: Divided fiow computed far this cross-section. .

wWarning: 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 sectiens. X

Note: Multiple cricical depths were found ar this location. The critical depth with the Jowest, valid, water
surface was ysed.

CROSS SECTION ouTpPuT Profile #500-year

E.G. Elav {ft) 793336 Element Laft OB Channel Right o8
vel Head (ft) 0.22 WL, n-val. 3,050 3.0 8.050
Ww.5. Elev (ft3 7933.1a Reach Len. {f1) 730.92 B66.01 800.58
crit w.5. (ft) 7031.98 Flow Area {sq ft) 205,22 95.53 30B.46
€.G. 5lope (ft/fr) ©.002378 Area (sq fr) 1230.06 85.563 422.59
qQ Total (cfs) 1950, 00 Flow (cfs) 465.26 534,98 949,76
Tep width (fr) £95.55 Top Width EF:) 466, 49 21.47 207,59
vel Total (ft/s) 3.20 Avg. vel. ft/s; 2.26 5.60 3.0

Max chl ppth (th 4.94 Hydr. Depth (ft 1.96 4,45 3.1

Conv, Total chs 3%988,2 conv. {cfs) 9541.1 10970.7 19476, 5
sengrh wrd 1) 82063 Welted-Fer (fr'\ 166 16 2E4F LRl
min Ch E1 (ft) 7928. 65 Sshear (1b/sq ftz .29 0.66 .46
Alpha 1.41 Stream power (1b/ft s) 0.65 3.70 1.42
Frctn Loss Eft; 1.14 Cum volume (acre-ft) B7.55 96.29 71.14
€ & E Loss (ft .03 cum SA {acres) 37.24 21.81 34.76

warning: Divided flow computed for this cress-section.
warning; The caonveyance ratio (upstream conveyance divided by downstream conveyance) is less than
.7 ot greater than 1.4. This may indicate the need for additional cross sections. i
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 sectiens. e
Note: Multiple critical depths were found at this Jocation. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTICN

RIVER: Crystal
REACH: Marble RS 19905

INPUT

Descripticn:

5Station Elevation Data num= 148

sta Elev sta Eley Sta Elev sta Elev sta
7

v
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504.02 7935.36 520.71 7935.01 524,02 7936.06 540.71 7036.28 544.02 703544
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554.02 7936.63 560.71 7936.77 S64.02 7936.8% 590.71 7937.56 594.02 75937.64
©00.71 7937.32 &03.0z 7937.34 620.71 7938.28 624.02 7938.31 630.71 7938.39
634,02 7938,44 640.51 93%5% 243.92 7938.63 650.5_‘]; 7338.32 660.71 7939.51

. 7940.7
1 7940.88 724.02 7941.01 740,71 7941.35 744.02 79:1.52

964.02 7948.43 972.38 .1 977.461 7949.51 980,71 7949, 934.02 7949.94
990.71 7950, 94,02 7950.42 1000.71 7950.62 10G4.02 7950.71 1010.71 7951.11
1014.02 7951.23 1020.71 7951.62 1030.71 7651.89 1034.02 52 1040.71 7952.17

1074.02 7953.67 1084.02 7953.04 1090.71 7954.46 1094.02 7954.73 1100.71 7955.25
1104.07 7955.32 111071 7955.45 1114.02 7955.6 1120.71 7835.73 1124.0Z 7955.86
1140.71 7985.42 114402 7856 52 1145.41 7956.45

Manning's n values num= 5
sta  n val 5ta n val Sta 0 val sta  n val Sta o oval
0 .06 139.6 .05 280.63 .035 310.6 05 369,18 .06
Bank Sta: Left Right Lengths: Left Channel quht Coeff Contr,  Expan.
280.63 369.18 §33.84 544,56 4B5.4 .1 .3
Ineffective Flow [
S5tal StaR Elav Permanent
4 273.96 7930.1 T
CROSS SECTION OUTPUT Profile #lOD-year
E.G. Elev ’g_ft) 7931.46 Eiement Left 08 Channel Right 03
vel Head (fr) Q.18 wt. n-val. 4.050 0.042 8.050
Ww.5. Elev (ft 7931.28 Reach Len. (ft} $33.84 544.5¢ 435, 44
crit w5, {ft Flow Area (sq ft) 169.80 387.70 53.39
E.G. Slope (ft/ﬂ') 0.001472 Area ? 262.51 1g7.70 §3.39
u Total (cfs) 1691.G0 Flow {cts} 223.77 1419,10 48,12
width Eft) 281.10 Tup width (ft) 135.18 BB.35 §7.37
Ve Total (fe/s) 2.77 g vel. (f:/sg 1.32 3.66 0.99
Max Chl ppth (Ft; §.33 r. Depth (ft 1.26 4.34 0,93
fonv. Total ECFS 44077 .8 cnn\r. (cfs) 5832.9 316999,5 1254.4
Length wed. (fc) £31.63 wWetted pPer. {(ft 136.63 88.60 57,79
Min <h €1 (Ft) 7925.95 shear (lb/sq ft 0.11 a. .
Alpha 1.50 stream Power (1b/ft s) 0.15 1.47 Q.08
Frctn Loss (ft; Q.15 Cum volume (acre-ft) 62.61 83,25 54.58
€ & E Loss (ft Q.05 cum SA (acres} 28,18 20,72 28.60
warning: The conveyance ratia {upstream canveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4, This may ihdicate the need for additional cross sections.
CROS5 SECTION OUTPUT #Profile #F)codway
E.G. Elev (fr}) 7932.47 Element iLeft OB Channel  fight ©R
vel Head (rcdy 0.20 wt. n-val. 0,043
w,5. Elev (ft 79312.27 Reach Len. (ft) 5331.84 544,56 485,44
crit w.s. (ft Flow Area (sq fr) 475.60
E.G. Slope (ft/ft) 0.001292 Area (si 475.60
q Total (cfs) 1691.00 Flow £3] 1691.00
Top Width Eft) 84.55 Top lvndth Eft) 24,55
wel Total (fufs) 3.56 avg. vel. (fr/s 3.56
Max Chl ppth (ftg 6.32 Hydr. Depth (ft 5.37
cotw.- Total Ech 47044,7 conv, {cfs) 47044,7
Length wid, (ft 535.00 wetted Per. (ft 99,
Min Ch E t) 7925.95 Shear (1b/sq ft 0.
Alpha 1.00 stream power (1b/ft s) 1.37
Frctn Loss Eft) 0.63 Cum velume (acre-ft) 23,15 90,37 18,13
C & E Loss (fr) 0.01 Cum sa (acres) 8.32 20.72 7.30
CROSS SECTION OUTPUT Profile #10-yaar
E.G, Elev (ft) 7930.27 Element Left OB Channel  Right OB
vel wead (ft) Q.31 We, neval, D.0Y .04 %
w.5. Elev (fr 7929.96 Reach Len. (ft) 533.84 544,56 485.44
<rit wW.S. (ft Flow Area (sq ft) 13.34 270.83 12.02
E.G, Slope (ft/f1) 0.003475 Area (52 87.58 270,83 1z.02
a Toral (cfs) 1234.00 Flow s) 34.00 1230.02 19.99
Top width {ft) 6.38 Top mdth Eft) 128,26 88.55 9,57
vel Total {ft/s) 4.34 Avg. vel. fr/s§ 2.55 4.54 1.66
Max chl Dpth (ftg 4.061 Bydr. Depth (ft 2.07 3.06 1.26
conv. Total chs 21784.5 conv, {cfs) 576.7 20864.7 139.0
tength wtd. (ft) 533.14 wetrted per. (ft 7.60 88,60 9,89
Min ch EY {ft) 7925.9% sShear (1b/sg ft Q.38 0.6 0.26
Alpha 1.06 Stream Power (1b/ft s) 0.97 B:g_l_______n._u
Frotmtoss—£Ft) oT27 cum v tumE (AT Fe=Tty -~ 4b. 10 6. 8¢ 37.53
C & E Loss zftf 0.08 Cum SA (acres) 25.06 .72 23.07
warning: Divided flow computed for this cross-section.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
6.7 or greater than 1.4. This may indicate the need for additional cross sectiens.
CROSS SECTION aUTPUT erofile #50-year
E.G. Elev {ft) ?931.12 £lement Left OB Channel n‘igh: o8
vel Head (ft) wt. n-val, 0.050 0.042 . 060
W.5. Elev Eft 7930 90 Rezch Len. (fr) 533.84 544.56 485 44
crit w,s. (ft Flow Area (sq fe} 118.57 353.72 32.04
E.G. slope (ft/ft) 0.001916 Area S a 210,91 353.72 32.04
Q Total (cfs) 1575.00 Flow (c s) 147,11 1404, 31 28.58
Top width {ft) 268.21 Top width (ft) 133.70 88.55 45,96
vel Total (ft/s) 3.12 Avg., vel. (ft/‘s; 1.20 3.97 0.87
Max chl ppth (ft) 4.94 Hydr. Depth (ft 0.89 3.99 .72
Conv. Total (cfs) 35796.8 Canv, (cfs) 3230.0 31917.4 649.5
Length wrd., (ftd 532.28 werted per. (ft 135.1 N 46.37
min ch E1 {£7) ?925 95 sheay {1b/sq ¥t Q. 0,38 .09
alpha stream_power (1b/ft s) 0.11 1.92 0.07
Frctn Loss ftg 0.18 Cum volume (acre-ft) 57.76 79.80 49.33
€ & E Loss (ft 0.06 Cum SA (acres) 27,21 20,72 27.33
warning: The canveyance ratioc (upstream conveyance divided by downstream conveyance) is less than
0.7 ar greater than 1.4. This may indicate the need for additvional cross sections,
CROSS SECTION OUTPUT FProfile #500-year
E.G. Elev (ft) 7932.19 Element Left OB Channel m‘ght []:]
vel Head (ft) 0.12 - wt. n-val, 0.050 0.042 060
w.5. Elev (ft 7932.07 Reach Len. (ft) 533.84 G44 56 485 .44
Crit w.s. E Flow Area (sq ft) 277.15 457.40 105. 35
E.G, s!npe (ft/ft) 0.000910 Area (5? 370.10 457,40 106, 35
q Total (cfs) 1950.00 Flew {cts) 392.21 1458.03 39,76
Tu width (ft 300.18 Top width (ft) 138.22 88.55 73,40
Total fc/s) 2.32 Avg. vel. (ft/s) 1.42 3.1% 0.95
Max chl ppth ¢ :; 6.12 Hydr. oepth (ft) 2.01 5,17 1,44
conv. Total {cfs £4631.5 orv, {cfs) 129859.6 483254 3306.5
Length wed. (ft} 530,32 wetted Per. (th 134.78 88.60 73.84
Min ch E1 (ft} 7325.95 shear (1b/sq ft 0.11 0,29 0,08
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Alpha 1.49 stream Power (lb/ft s) 0.16 g 0.08

Frctn Loss Eftg gl:sl cum volume Cacre-ft) 73.96 90.79 66.29
.0

C & E Loss (ft cum SA {acres) .11 20.72 32.18

warning: The conveyance ratic (upstream conveyance divided by downstream copveyance) s Yess than
7 or greater than 1.4, This may indicate the need for additional cross sections,

CROSS SECTION

RIVER: Crystal
REACH: Marble RS: 19361

INPUT
Description:
Station Elevatien pata nums 201
s Elay Stz Elev Sta Elev s5ta Elev 5ta Etev

114708 7953.04 1154.64 7953-44 1157,08 7953,56 1174 64 7954.49 1177.08 7952.6
1179.3 7954.72

Mannaing's n values nume 5
Sta n val sta n val sta o val Sta V. sta
.06 97.35 .05 365.16 .035  406.27 .05 517.64 .06

n val n wval
Bank sta: Left Right Lengths: Left Chanpel Aight coeff Conte. Expan.
365.16 406.27 461.26 577.52 T47.%50 .1 ]
Ineffective Flow Num= F
Sta L sta R Eley Ppermanent
328.32 74929.29 F
446 61 1179.3 7328.44 F

CROSS SECTION QUTPUT Profile #100-year

E.G. Elev (fr) 7931.26 Element Left 08 charnel  Right oB
vel Head (ft) 0.0z wt. n-val, 0,050 9,035 3.051
w.5. Elev [ft 7931.24 reach Len. (ft) 461.26 §77.52 747.59
Crit w,5. (ft 7928, 40 Flow Area {sq ft) 1222.97 277.28 645.33
E.G. Slope (fr/ft) G.000136 Area ft) 1222.57 277.28 £45.33
Q Total (cfs) 2181.00 Flow c 5) 1138.41 490,61 551.99
Top width (ft) 523.94 Top width Eft) 276.73 41.11 206.10
vel Tatal (ft/s) 1.7 avg. vel, ft/‘sg 0.3 1.77 0.86
Max ch! bpth (ftg 6.9% Hydr, Depth (ft. .42 §.74 3.13
Conv. Total (cfs 1BE6813.2 conv. (cfs} 97509.9 42022.7 47280.5
Length wtd (ft} S47.95 wetted JPer, (‘FQ 279. 64 41.11 207,44
Min rh Bl (ft) 292430 G0k 008 007
A1ph F Tt 4 A T 0.03 510 002
Frctn Loss (ft) 0.09 cum vVo'lume (acre-ft) 53.51 79.09 50.68
C & E Loss (Ft) 0.00 cum 54 (acres) 25,65 19.91 27.13

Note: Muttiple critical depths were found at this Yocation. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION GUTPUT Profile #Floodway

E.G. Elev (Ft) 7931 83 Element Laft 08 channel  Right 08
vel Head (ft) wt. n-val. 0.050 0.035 g
w.5. Etev (ft 7931 51 reach Len, (ft) 461. 26 §77.52 747.59
crit w.5. (ft 7928.40 Flow Area (59 ft) 37,13 288.50 243.68
£.G. slepe (ft/ﬂ:) 0.001101 area {sq frj 37.13 288.50 24%.68
q Total (¢fs) 21B1.00 Flow (cfs) 79.14 1483.78 612.08
width Eh) 103.00 Top width (fr) B.16 43.11 53,73
el Yotal tFes) 381 avgvel (179 It §i18 3!
wax chl Dpth (ft) 7.2¢ r 4,57 7.02 .
conv. Total (cfs) 65725.7 conv., (cfs) 2384.8 44895.1 18445.3
Length wtd ft) 576.20 wetted per, (ft L85 41
Min ch E1 ({ft) 7924.30 shear {1b/sq .
Alpha 1.37 stream_Power (1 /T s5) 0.46 2.49 0.70
Freth LRSS Eftg 0.47 cum volume (acre-ft) 22.92 85.59 17.77
0.03 cum SA (acres) 8.27 19.91 7.00

C & E Loss {ft

warning: The cross section had to be extended vertically during the critical depth calculations,
Note; Mu'\tfjp'le c)‘1t$cz] depths were found 2t this location.  The critical depth with the lowest, wvalid, water
surface was use

CROSS SECTION OUTFUT Profile #10-year

E.G. Elev gﬂ:) 7929,91 Element Left B Channel  Right 0B
. wt. n-val, 0.050 Q.035 3.050
wW.5. Elev ft 7929.88 rReach ten. {ft} 461,76 577.52 747.59%
crit w.5. (ft 7827.80 Flow Area (sq ft) 843.89 221.48 404.19
£.G, slope (ft/ft) 0.000236 area (52 fr) 848.89 221.38 404.19
1 fefs) 1657.00 Flow {cfs) .63 3
width (ft) 4562.86 Top width (ft) 274.43 41.11 147.32
q Total (fr/s) 1.12 avy. vel. f:fsg 9.9 3.01 ©.97
uax chl ppth (ft 5.59 Hydr. pepth {ft 3.09 5.39 2.74
conv. Total {cfs 107799.6 conv. (cfs) 53323.1 28895.7 25580.8
Length wtd. {ft) 544,75 wetted per. (Ft) 276.97 41.11 148.65
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Min ch
alpha

Fretn Loss
C & E Loss

Note:

E1 (ft)

i

mMultiple critical depths were found at this Jocatien.

surface was used.

792

d30

013
0.00

shear (1b/sq ftg 0.05
Stream Power (1b/ft s) 0.04
cum volume (acre-ft) 40.36
cum SA (acres) 22.59

The cr

CROSS SECTION QUTPUT profile #50-year

crystalRiver,rep

.08 0.04
Q.16 Q.04
67.73 35.21
19.91 22.19

itical depth with the lowest, valid, water

E.G. Eley gﬂ;) 7930.88 Element Left 08 channe? m‘gh: OB
vel nead (f¢ T W, n-vall .05 0.03% U5l
W.5. Eley Eft 7930.86 Reach Len. (ft) 61.26 577.52 747.59
Crit w.s. 7928.26 Flow Area {sq ft} 1117.29 261.56 $69. 34
E.G. Slape (fr/fu) 0.000156 Area 52 ) 1117.29 261. 5 569,34
Q Total (cfs) 031,00 Flow {cfs) 1059.15 476.72 504,11
Top wWidth gﬂ:) 508.67 Top Width sﬂ:) 276.08 41.11 191,47
vel Total (ft/s) 1.04 Avg. vel. (fr/s 0.94 1.82 0.89
wax <hl opth (ft) 6.57 Hydr. oepth (ft 4,05 £.36 2.97
Conv. Total chs) 162441.1 Cony. (cfs) £3992.0 81:8.2 40320.%
Length wrd. (ft 546.97 wetted Per. (ft 278.3 41.1 192.87
Min ch El (ft) 7924310 shear {1b/sq F 0.04 0.06 0.03
al 1.3z Stream Power (1 /ft 5) 0.04 0.11 0.03
Frc:n Loss Eft; 0.19 cum volume Cacre-ft} 9.52 75.95 45.98
C & E Loss (ft 0.00 Cum SA {acres) 24. 00 19.91 26.00

Note: wuitiple crivica) depths were found at this iocatfon, The critical depth with the lawest, valid, water
surface was used. :

CROSS SECTION OUTPUT profile #500-year

E.G5. Eley Eft} 7932.05 Element Left op Channel m‘ght OB
vel Head (ft) 0.02 wt. n-val, 0.050 0.035 051
W.5, Elev (Ft 7932.03 Reach Len. (FL} 461.26 577.52 747.59
crit w,5, (ft 7928. Flow Area (sq ft) 1441.58 309.68 B18.15
E.G. s\upe {fr/f0) 0.000108 Area t) 1441, 58 309. 68 818.15
q Total (cfs) 2515.00 Flow c 5) 1327.05 524.22 663.7

To? width sft) 548.42 Top width Eft) 278.07 41.11 229.24
vel Total {ft/s) 0.98 Avg. vel. ft/s; 0.92 1.69 0.81
Max chl ppth (ftg 7.74 Hydr. Depth (ft 5.18 7.5 3.57
conv. Tetal écfs 242379.6 Conv. {cfs) 127892.1 50520.9 53966.6
Length wed. {fr) 55Q.0 wetted per. {(ft 281.19 41.1 230.60
Min Ch El (ft) 7924,30 shear (1b/sq ft 0.03 0.05 0.02
Al 1.27 strexn Power (1b/fr s) 0.03 0.0% 0.02
Frcm LoSS Eft 0.08 cum volume (acre-ft) 62,85 BG.0D 61.14
< & E Loss {ft 0.00 Cum 5A (acres) 29.56 19.91 20.5

Note: multiple critical depths were found at this location, The cricical depth with the Towest, valid, water

surface was used.

CROSS SECTTOM

ATVER; Crystal
REACH! Marble = RS: 1B783
INPUT
Description:
station Elevation
a Elev
7944.83  27.94
7931.14 49,31
65,331
. . 74,49
6 7922.%6 89.1 7922.9 91.18
. 7923. 91 1i0. 59
119.18 7924.133 124.6
7924.53 147,77 7924.%6
7921.64 165.74
7927 47 208.2 7
7925.45 228.D4

7935.54 442 DZ
7936.66 6_7036.81

475,26 7937.6L A8¢-32 7937 BF 385.26 793!‘138_49'2‘3'2"?@_9"76 49%426
49 7940.07 509.14 7941.67 511.66
7942.62
. 944,22

6 7046.04 612.28
7848.15 642.27
7950.24 672.25
7951.78 683.97 952
7953.35 B97.35 7953.01

7052.86 702,28 7953.09 7953,39
NUn=
sta n val

sta
72.27 .05 170.61

LEngths. Left channel
216.69 205.74

Manning's n values
sta 0 val
0 .06

n val

sta n val sta
266.43 .08

Vi
200.39 .05

coeff Contr Expan.

rRight .
158.3 .1 .3

n val
035

gank sta: Left Right
170.61 200,89
Ineffective Flow num=
sta L StaR EJev Permanent
272 708.77 7235.88 T

CROSS SECTION OUTPUT profile ¥#100-year

0
l 97.2%
116.15

E.G. Elev (fu)
vel Head (ft)
W.5. Elev Eft
Crit .5,

E.G. 51ope (fr/fr)

Max ch} opth f*tg
conv, Total (cfs
Length wtd, (ft)
M}lnhch el (fo)

K

Fr"gtn LoSs (ftg
c & E Loss (ft

793117
7631.12

©.000138
21

Element

wr. n-val.

Reach Len. (ft}
Flow Area {sq [34]
Area (s

Flow (g 5

Top width gf:)
avg. vel. (ft/s)

Hydr. bepth {ft)

Conv. {cfs) 8
wetted Per. (ft

shear {1b/sq fr

stream Power (Ib/fr s5)
cum volume (acre-ftr) 4
cum 5A (acres) 2

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

warning:

additional cross sections,
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
4.7 or greater tham 1.4,

this may indicate the need for addd

Left 0B

¢hannel  Right-OB
0.035 3050

75.55
19.42 24.76

This may indicate the need for

tional cToss sections,
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CROSS SECTION OUTPUT

E.G, Eley Eft) 7931.32
vel Mead (ft) 0.21
W.5. Elev (ft 7331.11
crit w,s. (fr
E.G. slope (fi/ft) 0,000635
Q Total (cfs) 2181.00
Top width Eft} 95.00
vel Total (ft/s) 1.7
Mmax chl ppth {ﬁ:; 8.4
Conv. Totat chs 86523.2
Length wed, (ft) 206.01
Min ¢ch £1 (ft) 7922.63
Alpha 1.31
Fretn Loss Ef: 0.28
C & E Loss (ft 0.1%
warning:
. additicnal cross sections,
warning:

0.7 or greater than 1.4.

profile #Floodway

Element Left o
Wwt. n-val. 0.050
Reach Len. {ft) 216.89

Flow area {sq ft) 382.38
Area .r.? 1} 382.3
Flow (cts) 956.99
Top width Eft) 5.61
Avg, vel. f:/sg 2.5¢
Hydr. Depth (ft 6.8
conv. (cfs) 37965.1
wetted per. (ft 62.62
Shear (lb/sq ft .24
stream_Power {1b/ft s) 0.61
Ccum volume (acre-ft) .70
cum SA (acres) .93

The velocity head has changed by more than 0.5 ft (0.15 m).

crystalRiver.rep

] channel  Right o8
0.035% 8.050
205.74 150. 30
256.91 47.
256.91 47.85
1143.63 80.33
30.28 9.11
4,45 1.68
8.48 5.25
45371,5 3166.7
30.28 14,27
0.34 0.11
1.50 .22
81.98 15.27
15.43 6.45

This may indicate the need for

The corveyance ratio (upstream conveyance divided by downstream <onveyance} is less than

This may indicate the need for additicnral cress sections.

CROSS SECTION QUTPUT Profile #10-year

E.G. Elev gft) 7929.78
vel Head (ft) .
wW.S. Elev (ft 7929.73
£rit W.5. (ft
E.G. Slope (ft/ft) 0.000244
Q Tatal (cfs) 1657.00
Top width (fr) 21%.00
vel Tota) (ft/s) 1.55
Max chl opth (Ft; 7.
Conv. Total (cfs 106022.2
Length werd. (ft) 205,07
Min ¢h E1 (ft) 7922.63
Alpha 1.33
Frctn toss gft 0.12
C & E Loss (ft 0.14
warning:
. additional cross sections.
warning:

Q.7 or greater than 1.4,

CRO55 SECTIOR OUTPUT

E.G. Elev éft) 7930.78
vel Head {ft) -
W.S5. Elev (ft 7930.73
crit w.s. (ft
E.G. Slope {ft/ft) 0.00020%
q Tetal (cfs) 2031.00
Fop width Ef:) 22.61
vel Total {(ft/s) 1.87
Max chl ppth (ftg 8.
Canv. Total (cfs 140389.5
Length wtd. (ft) 204.10
Min Ch E1 (ft) 7922.63
Alpha 1.30
Frctn Loss Eftg 0.12
C & E Lass {ft 0.1%
warning:
additional cross sections.
warning:

0.7 or greater thanm 1.4.

CROSS5 SECTION QUTPUT

Element Left Of
wt. n-val. 0.051
Reach Len, (ft) 216.69
Flow area (sq ft) §62.68
Area 5g fr) 662,68
Flow (cfs) 951,43
Top width (ft) 120.49
avg, vel, (ft/sg 1.44
Hydr. Depth (ft 5.50
conv. {cfs) 876.7
Wetted per. (ft 121.76
shear (Jb/sq ft 0.08
stream Power (1b/ft =) 0.12
cum volure (acre-ft) 32.36
cum 5A {acres) 20.50

The velocity head has changed by mere than 0.5 ft (0.15 m).

B Channel Right o8
Q. .050
205.74 150.30
214.90 194,69
214.90 194,
526.60 178.97
30.28 68.23
2.4 0.92
7. 2.85%
33694.4 11451.1
30.28 71.40
0,11 0.04
0.27 .04
64.83 30.07
19.43 20.34

This may indicate the need for

The conveyance ratic (upstream conveyance civided by downstream conveyance) is less than

This may indicate the need for additional cross sections.

Profile #5G-year

Element Left o8 channel  Right o8
we. n-val. 0.051 .035 8.050
Reach ten, (ft) 216,69 205.74 150.30
Flow Area (sq ft) 784.49 245,23 263.70
Area Esg 1) 784,49 245.23 263,70
Flow {cts) 1152.07 607.40 271.53
Top width EftJ 122.74 30.28 €9.59
Avg, vel, Ft/s% 1.4 2.48 .03
kydr. pepth (ft 6. 8.10 79
conv. (cfs) 79634.6 41985.8 18769.2
wetted Per. (ft 124.22 30.28 73.0%
shear (1b/sq ft G.0B 011 Q.05
stream Power (1b/ft s) Q.12 0.26 Q.05
Cum volume (acre-ft) 39,55 72.60 3B.83
Cum SA (acres) 22.59 19,43 .76

The velocity head has changed by more than 0.5 ft (0.15 m}.

The conveyance ratio {upstream conveyance divided by downstre

This may indicate the need for

an conveyance) is less than

This may indicate the need for additional cross sections.

Profile #500-year

E.G. Elev (ft) 7931.97 Element Lefe ol
vel Head (ft) . Wt. n-val. 0.051
w.5., Elev {ft 7931.92 reach Len. (ft) 216.69
crit w,5. (ft Flow Area (sq ft) 931,75
E.G, Slope (ft/ft) 0,000181 Area (s? ft) 831.75
g Tota) (efs} 2515.00 Flow {cfs) 1409.91
width (ft) 26.30 Top width Eft) 124.81
vel Total (ft/s) 1.61 Avg. vel ft/sg 1.51
wax chl epth {ft 9,29 Hydr. Depth (ft. 7.47
Cony._T0! 1R6742.8 conv.. {cfs} 04
Length wed., (ft) 203.17 wetted Per, {ft 126.61
Min ch E1 (ft) 7922.63 shear (1b/sq ft 0.08
Alpha 1.27 Stream Powar (b/ft s) 0.13
Frctn Loss (ft) .10 Cum Volume {acre-ft) 50,2%
€ & E Loss (fr) .18 cum SA (acres) 27.42

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

additional cress sectiens,

warning: The conveyance ratio (upstream conveyance divided by downstream

0.7 ar greater than 1.4,

CROSS SECTION

RIVER: Crystal
REACH: Marble RS: 18578
INPUT
Description:
statfon Elevatrion Data
sta Elev
0 7980.61
7961.98
7947.87
7938.22
7935.,77
7934.1
7918.92  175.8 7922.8
7935.71
7933.91

7948.26

B Channel night OB
0.035 L0350
205.74 150.30
281.21 347,37
281.21 347.3
710.41 394.68
30.28 71.2¢
.53 1.14
9.29 4.82
30,28 74.98
0.11 .05
0.27 0.06
B82.08 51.14
19.43 27.92

This may indicate the need for

conveyance) is less than

This may indicate the need for additional cross sections.

7946.49
7949.22

182 7947.39
167 7949.73
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Crystalriver.rep
585,67 7951.3 597.92 7951.46
614 16 7952.88

577.92 7949.9] 585.67 7950.47

587.92 7950.63
605.67 7952.18 §07.92 7952.41

610.16 7952.61

Marm'ing s h values nume 3
Sta  p val sta n val Sta  n val
0 J06  153.7 035 175.8 .06
Bank Sta; Left mght tengihs: Left Chanmel  wight Coeff Contr.  Expan,
33.7 34.2 35.06 34,99 .3 -5

Ineffective Flow k=

Sta L Sta R Elev permanent
z,1 7936.2 T

187. 4 61-1 i6 7935 28 T

CROS5 SECTION QUTPUT Profile #100-year
E.G. Elev {f1) 7930.8% Element Left 0B Channel  Right 0B
vel Head (fr) - wt. n-val. 0.060 0.035 060
W.5. Elav ft 7929.19 Reach Len. {ft} 5.25 5. 5.25
crit w.5. 7827, Flow Area {sq ft) 42.89% 173.07 35.13
E.G, Slepe (Ft/ﬂ‘,) 0.004585 Area (sq ft) 42.89 173.97 35,13
q Total {cfs) 2181.00 Flow (cfs 145.77 1919.25 115.98
Top Width Ef:) 46.51 Top width Eft) 13,42 = 22, 10.99
vel Total (ft/s) 8.69 Avg. vel. Ft/sg 3.40 11.0% 3.30
Max ¢hl ppth {ftg 9.27 Hy r. pepth (ft 3.20 7. 3.20
Conv. Total {cfs 32208.2 Conv. (cfs) 2152.6 28342.8 1712.8
Length wrd, (ft} 5,25 wetted per. (ft 14 87 22,84 12.72
win Ch EY (FO) 7919 o9 shear (Ybjfsq T D.83 2.17 £.79
Alpha 45 Stream_Power (1 /ft_s) 2.81 24.05 2.61
FroLn Loss Eft; D 0l cum volume {acre-ft) 40.45 74.53 42.09
C & E Loss {ft 0.28 Cum 5A (acres) 23.1% 19.31 24,62

wWarning: Tge velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
CROSS SECTION OUTPUT Profile #Floodway

warning:

warning:

E.G. Elev (ft) 7930.89 Element Left OB channel Right <]
vel Head (fr) 1.70 wt. n-val, Q0,060 0.035 .060
W.5. Eley ft 7929.19 keach Len. (ft) 5,25 5, 5.25
Crit w.s, 927 .89 Flow Area (sq ft) 42.89 173.67 15.13
E.G. slope (ft/ft) 0.0045 Area (53 42.89 173.07 35.13
@ Yotal (cf z181.00 Flow (cfs) 145.77 1919.25 115.98
Top width Eft) 46.51 Top width Eft) 13,42 22.10 10.99
vel Total (ft/s) §.69 Avg. vel. {ft/s 3.40 11.09 3.30
Max Chl ppth (ftg 9,27 Hydr. Depl:h (ft. 3.20 7.8 3.20
Conv. Toral {cfs 32208.2 conyv, 2152.6 283428 1712.8
Length wed, (ft) 5. wetted Per (Ft 14.87 22,84 12,72
Min ¢h E1 (ft) 7919.92 shear (1b/sq ft 0.83 .17 a.7

Alpha 1.45 Stream Power (1b/ft g) 2.81 24.05 2.6

Frctn Less Eftg 0.03 cum volume (acre-ft) .64 20.96 15.13
C & E Loss (ft . 0.28 cum SA (acres)} 76 18.31 6,42

additional cross sections.

E.G. Elev Eft} 7929.50
vel nead (ft) 1.47
W.5. Elev Eft; 7928.03
crit w5, (ft 26,87
E.G. Slope {ft/ft) 0.004774
Q Total (cfs) 57.00
Top widch Ef:) .09
el Total (ffs) £.29
Max Chl bpth (f:g 8.11
Conv, Total {cfs 239831.1
Length wtd, (ft) 5.

Min Ch €1 (ft} 7919.92
Alpha 1.

Frctn Loss (ft) Q.03
C & E Loss {ft) .25

additional cross sections.

.7 or greater than 1.4,

warriing: The velocity head has changed by more thar 0.5 ft (0.15 m).

CROSS SECTION ocuTPUT Profile #10-year

This may indicate the need for

Element Left o8 channel night o8
wt, n-vai, 060 0.035 .060
Reach Len. (ft) 5.25 5.25 .25
Flow area (sq ft) 28.76 147.49 231.56
Area Esi ft) 28.76 147.49 23.58
Flow 5) 87.31 1500.21 £9.47
‘Top width Ef 10.99 22.10 g9.00
avg, vel, (ftfs 31.04 12.17 .95
Hydr. nepth (ft, 2.62 6.67 2.62
Conv. {cfs) 1263.6 21712.0 1005.5
wetted Per. (ft 12.17 22.84 10.41
Shear (1b/sq Q.70 1.92 .67
Streamn Power (1b/ft s) 2.14 19.57 1.59
Cum volume (acre-ft) 30.64 63,98 29,69
cum sa (acres) .17 19.31 20.21

The velocity head has changed by mere than 0.5 ft (0,15 m).

This may indicate the need for

The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than
¢

This may indicate the need for additional cross sections.

CROSS SECTION outpuT  Profile #50-year

E.G._Elev_(ft) 7930850 Elemant Left-08 oh I Riqh-£B
val head () 185 wt. n-val, 0,060 0.035 0,069
w.s. Elev f: 7928.85 Reach Len. {ft) 5.25 5.25 5.25
Crit w.5 927.61 Flow Area (sq fr) 38.42 165.50 3L.47
E.G. Slupe (ft/‘ﬂ:) 0.004693 Area (s$ 38.42 165.50 31.47
Q Total (cfs) 031.00 Flow (¢ s) 127.34 1802.34 101.32

width Eft) 45.21 Top width Eft) 12, 22.10 10.4C

Total {ft/s) §.62 Avg, vel. fc/‘s; 3.31 10.89 3.22
Max ch1 ppth (ft) 8.9 Hydr. Depth (ft 3,02 7.49 3.02
canv, Total (5fs) 29646.0 conv, (cfs) 1858.7 26308.3 1479.0
Length wtd. (ft) 5. wetted Per, (ff 14.07 22.84 12.03
Min ch E1 (ft) 7919.92 shear {1b/sq fc 0.80 2.12 Q.77
Alpha 1.43 Stream_power (Ib/ft s) 2.65 23.12 2,47
Fretn Loss (ftg Q.03 Cum volume (acre-ft) 37.51 71.63 38.32
C & E Loss {ft 0.26 Cum SA (acres} 2.25 9.1 23.62

additional Cross sactians,

E.G. Elev (ft) 7931.69
vel Head (f1) 1.82
w.S, Elev (ft 7929.87
crit w.s. (ft 7925.49
E.G. Slope (ft/ft) 0.004450
q Total (cfs) 2515.00
Top width (ft) .

2] Toral (ft/s) 8.87
Max Chl Dpth (ft; 9.85
Conv, i7701.5

Total %cfs
Length wed, (ft) .25
Min ch £ (ft) 7919.92
Alpha 1.4%
Frctn Loss (ftg 0.

C & E Loss (ft a.30

additional cross sections.

BRIDGE

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

CROSS SECTEON OUTPUT Profile #500-year

This may indicate the need for

Element Left oa channel Right [eL]
wt. n-val, . 060 0. 035 .06

Reach Len. (ft} §.25 5.2 .25
Flow area (sq ft) 52.53 188.13 42,93
Area {(sq ft) 52.53 188.1 43,02
Flow (cfs) 188.15 2172.87 153.93
Top Width Eft) 14.85 22,1 12.17
Avg, vel. (ft/s} 3.58 11.5§ 1.59
Hydr. Depth (ft) 3.54 g.5 3.70
conv, (cfs) 2820.5 32572.7 2308.3
werted Per. (fc 16.45 22.8 13.42
shear {1b/sq 0.89 .2 D.89
Stream_Power ('I /T s) 3.18 26.43 3.19
Cum volume (acre-ft) 47_84 B0.97 50.47
Cum SA {acres) 7.08 19.31 27.77

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

This may indicate the need for

Page 20




CrystalRiver.rep
RIVER: Crystal
REACH: Marble RS: 18573

INPUT
ues:r\pnun’ BRIDGE NO, 3 - TCWN OF MAREBLE
pistance from upstream xs = 5.258
Deck/Roadway width -
Weir Coefficient 2.6
upstream Deck/Roadway caordmates
numa=
Sta Hi cord Lo Cord $ta Hi cord vo Cord sta Hi cord to Cord

.2 109 .
132.1 7939.14 7933.14 187.4 7938.7 7932.7 1B7.4 7936.7
211 7936.52 241 . 270
304 7935,83 326 7936.24 358 7937.0}
387 7938.29 413 7939,8) 438 794L.61

474 7044 11 0% 7946.57 532 7948.71
559 7951.02 600 7951.02

Upstream Bridge Cross Secticn Data
station E]evation pata num= 119
sta Ele Stz Elev Sta Elev 5ta Elev Sta Elev
0 7980.61 6,356 7972.51 7.67 7970.89 7.83 7970.71 14.73 7963.34
15.59 7961.98 16.03 7961.29 18.2 7057.89 20.54 7954.78 23.85 7950.58
25.75 7947.87 26.34 7947.01 27.57 7945.19 28.1 7%44.7? 36.17 7938.35

192 7949.91 585,67 7950.47 G5B7.02 7950.63 395.67 79513 §97.92 7951.46
605.67 7952,16 607.92 7952.41 610.16 7952.61 614.16 7952.88
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Mann‘lng s n values Num=
ta noval s5ta  n val sta n val
o .08 1531.7 .035 175.8 .06
Bank sta: Left Right coeff Contr. Expan.
153.7 175.8 .3 .5 -
Ineffective Flow num= 2
sta L Sta R £lev Permanent
0 132,31 7936.2 T
187.4 614.16 7935.88 T
Downstream Deck/Roadway Coordinates
Aum=
$ta Hi cord Lo Cord sta HI Cord Lo Card Sta Hi cord Lo Cord
35 58 7937.14 S8 7930.14 7933.14
113,3 7938.7 7932,7 113.3 7936.7 137.8 79436.52
168 7%36.26 191 7935, 236 7935.88
266 7936.24 299 7937.03 326 7938.29
355 7939.82 381 7941.63 4131 7944.11
441 7946.57 468 7943.72 497 7951.02
510 7951.02
Downstream Bridge Cross section Data
station E1eva:mn Data nums 70
a sta Elev sta Elev 5T Elav Sta Ele
Q ?958.4? 2.97 _7936.9 3.11 7956.483 4.28 7955.96 8.19 7953.11
14.86 7948.23 15.37 747,87 16,314 7947.35 23.43 7942.93 25.52 7941,54
27.51 7940.31 31.83 7%37.87 35.08 7936.7 38.8 7935.44 39,22 7935.29
45,52 7915.3 47,81 7935.38 §3.32 7934.88 - 8 78.2 7920.8
.4 7919.92 101.2 _7920. 13.3 7928, 123,73 7932.69 325.34 7932.29
128.34 7932.37 133,71 7933.01 135.0% 7933.18 136.57 7933.43 147.68 7934.46
151.95 7934.76 153.68 35 170.63 7934.92 204,21 793427 210.38 7934.38
215,79 7934.19 219.04 7934,22 225,82 7934.24 7934, 236.94 7934.42
2 7934.48 257.64 7934 261.67 7935.03 2B9.72 7935.72 300.37 7936.13
310.95 7936.58 314.19 7936.7 320,93 7%30.BS 327,65 79MF.2Y 3 7937.94
344 58 ?937 89 392 14 7941.29 194.8 7941.47 358.9 7941.§ 406.45 7942.138
7o 3,38 B 7 :3.92 :40 ﬁ-;gﬂjg 44&.34 7945, 4 g___g;g S% ;g-ﬂ;.sg
445_‘5 A3 463.4 7946.8 47,1
472, Zgb'fgj;'ﬂ 475 '7 947.93 482, 7277948.37 505.74 7950.36 510.04 7950.79
Manmng 5 n values U= 3
n val Sta n val sta n val
.0& 78.2 015 10L.2 .Q6

Bank sta: Left Right coeff Contr.  Expan.
2 10?.2 .3 -5

[neffectwe Flow num=
L Sta R Elev Permanent
0 7936.8 T
113.3 510, 04 7935.88 T

¢ horiz. to 1.0 vertical
0 horiz. to 1.0 vertical

.95
7935.88

ypstream Embankment side slope

Cownstream Embankment side slope

Maximum allowable suhmerg!nce for weir flow
Elevation at which weir_flow begins

Energy head used in spillway design
spillway hewaht used in designh

Weir crest shape

froad Crested
Number of Bridge coefficient Sets = 1
Low Flow Methods and Data
Energy .
selected Low Flow Methods = Highest Energy Answer

High Flow method
Energy only

Additional @ridge Parameters
Aadd Friction component to Momentum
Do not add weight component to Momentum
Class & Tlow critical depth computations use critical depth
inside the bridge at the upstream en
criteria to check for pressure flow = Upstream energy grade 1ine

BRIDGE OUTPUT Profile #1CC-year

E.G. US. Eft; 7930.89 Element Inside BR US Inside BR DS
w.s. Us. {ft 7929.19 E.G. Elev (ft 7930.57 7929.52 '
q Total (cfs) 2181.00 w.5. Elev ft 7927.93 7927.80 .
q gridge $Cfs) 2181.00 crit W.S. 7927.93 7826.58 .
q weir (cfs Max Cchl Upth {fr) 3.01 7.88
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. crystalRiver,rep
weir s5ta Lft Eft vel Total E&/S) 11.17 8.79
welr sta Rgt (ft Flow Area (sq ft) 195.29 248.19
weir Submerg Froude & chl 0.04 .72
weir Max Depth (ft) specif Force (cu ft} 1433.75 1508 .87
Min E] weir Flow (ft) 7935.89 Hydr Depth {ft 4.59 5.52
Win E1 Prs {(ft) 7933.14 W.P. Total (ft 44.95 49.15
pelta EG (ft 1.68 Conv. Total (cfs) 23276.6 31573.7
pelta ws (ft . Top Width {ft) 41.68 45.00
BR Open Area gs ey 441,29 Frcth Loss (ft] ' 0.03
BR Dpen vel ( t?s) 11.17 €& E Loss (ft . 0.28
coef of G shear Total {1b/sq fr) 2.38 1.50
Br sel Method Energy only power Total {lb/ft s) 26.59 13.22

warring: The energy equatian could not be balanced within the specified number of iterations. The
. program used criticat depth for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.3 ft (0,15 m). This may indicate the need for
., additional Cross sections.
warning: The energy loss was greater than 1.0 ft %0.3 m). between the current and previous cross section.
A This may indicate the need for additional cross sections.
warning: puring the standard step iterations, when the assumed water surfice was set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
A not a valid subcritical answer. The program defanited to critical depth.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
BRIDGE OUTPUT Profile #Floodway

E.G. USs. [ft 7930.89 Element Inside Bk US Inside BR OS
W.5. VS, (fti 792%.19 E.G. Elev (ft 7930.57 7929.52
q Total (cfs 2181.00 w.s. Elev (ftr 7927.93 7927 .80
Q Bridge (cfs) 2181.00 crit w.s. (ft 7927.93 7926.58
Q wair (cfs) Max Chl ppth (ft) E.01 7.88
weir sta Lft gﬁ;g vel Total Eft s) 11.17 8.79
weir Sta Rot (ft Flow Area (sg ft) 195.29 245.19
Weir Submerg Froude # chl 0.94 0.72
weir Max bepth (ft) Specif Force (cu ft) 1433.75 1508.87
Min E1 Weir Flow (ft) 7935, 89 Hydr Depth Eft} 4.69 5.52
Min E1 Prs {f1) 7933.14 w.p, Total (ft} 44.96 49.15
Delta EG %ft 1.68 Carw. Total fefs) 23276.8 31573.7
Delta ws (ft 2.62 Top width (ft) 41.68 45.00
BR Open Area #s fr) 441.29 Freen Loss sft 0.16 0.03
BR Dpen vel ( t?s) 11.17 C & E Loss (ft 0.4 0.28
Coef of Q Shedr Total E] /sq ft) 21.38 1.50
Br sel method Enargy only Power Total {1b/ft s} 76.59 13.22

warning: The energy equation could net be balanced within the specified number of jterations. The
. program used critical depth for the water surface and continued on with the calculations,
warning: The wvelocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
) additional cross sections.
warning: The energy 1o0ss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
) This may indicate the need for addiviopal cross sections.
warting: During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated watar surface came back balew critical depth. This indicates thar there is
not a valid subcritical answer. The program defaulted to critical depth.
warning: The velocity head .has changed by more than 0.5 fr (0.13 m). This may indicate the need for
agditional tross sections.

BAIDGE OLTPUT Profile #10-year

E.G. U5, Eﬂ: 7929.50 Element Inside BR_US Inside BR_DS
W.5. us. (ft 7928.03 E.G. Elev (ft 7929.21 792§, 14
Q Total (cfs 1657.00 wW.5. Elev (ft 7926.90 7026.68
¢ Bridge 'g_cfs) 1657.00 <rit W.5. (ft 7926.90 7925.61
Q weir (cfs) max ¢hl Dpth (ft) 6.98 6.75
Weir sta Lft hg vel Tatal EFtis 10.73

weir 5ta Rgt (ft Flow Area (sq ft) 154.36 199.45%
weir Submerg Froude # chl .94 0.72
Weir Max Depth {ft) specif Force (cu ft) 1006. 70 1053, 34
Min E] weir Flow (ft) 7935.89 Hydr Depth Eﬁ: 4.0% 4.81
Min E1 Prs (f¢) 7933.14 w.p, Total (ft 40.52 44,95
belta EG (ft 1.63 conv. Toral (cfs) 17075.7 23484.1
celta ws (ft 2.46 Top width {ft) 37.74 41.45
BR Open Area gs ) 441.29 Frctn Loss Eft 0.17 0.03
BR open wvel ( Js) 16.73 C & E Loss (Tt f.42 0,2%
coaf of Q shear Total Elb/sq ft} 2.4 1.38
Br a1 method Enargy only Powar Total {1b/ft s) 74.04 11. 46

warning: The energy equation c¢uld not be balanced within the specified number of iterations, The
program used crivicat depth for the water surface and continued on with the calculations,

warning: The velocity head has changed by more than 0.5 fr (0.15 m). This may indicate the need for
additional cross sections,

warning:_The_en 055 was_greater than 1.0_fr (0.3 o). betwean-the-current—and-previo oss-section:
This may indicate the nead for additienal cross sections.

warning: During the standzrd step iterations, when the assumed water surface was set equal to critical |
depth, the calculated water surface came back below critical depth. This indicates thar there is
not a valid subcritical answer, The program defaulted to critical depth.

warning: The velocity head has changed by mpre than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections. )

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 ar greater than 1.4, This may indicate the need for additional cross sections.

BRIDGE OUTPUT Profile #50-year

E.G. US. (ft 7930.50 Element Inside B8R US Inside BR DS
W.S. US. (fts 7928, 85 E.G. Elev Ef: 7930.20 7929.15
Q Total (cfs 2031.09 W.5. Elev (ft 7927 .67 7927.52
q Bridge {cfs) 2031.00 crit w.s. (ft 7927,67 7926.33
Q weir (cfs) Max ¢chl cpth ;f\:) 7.75 7.60
Weir sta LY (ftg vel Total sft 5} 11.00 £.62
weir sta Rgt (ft Flow Area {sq ft) 18465 235.50
weir submerg froude # chl 0,93 a.

weir Max Depth (ft) . Specif Force (cu ft) 1308,83 1377.77
Min E1 weir Flew (ft} 7935.89 Hydr Death Efc) 4.54 5.34
Mmin E1 Prs (ft) 7933.14 w.P. Total (ft) 43,85 48.0%
pelta EG {ft 1.6 Conv, Total {cfs) 21632.9 29422.%
Delta ws (ft 2.54 Top width (ft) 40.69 44.10
BR Open Area ? fo 441,29 Frctn Loss (ft 0.16 0.03
BR Open vel (FL/s) 11.00 C & & Loss_{f1 0.4% .27
coef of Q Shear Tota] E'Ib/sq ft) 2.32 1.46
Er sel Method Energy only power Total (Jb/ft s) 25.49 12.56

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 (D.15 m). This may indicate the need for
additional cross sectipns,

warning: The energy loss was greater than 1.0 ft %0.3 m). between the current and previous cross sectich.
This may indicate the peed for additicnal cross sectiens.

warning: During the standard step iterations, when the assumed warer surface was set equal to critical |
depth, the calculated water surface came back below critical depth. This indicates that there is
net a valid subcritical answer. The program defaulted to critical depth.

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sectiens,

BRIDGE QUTRUT Profile #500-year
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E.G. US. (ff) 7931.63 Element Inside BR US Inside 8k DS
W.5. US. th 7929.87 E.G. Elev ft} 7931.36 7930.3%
Q Total (cfs 2515.00  W.5. Elev (fr 7928, 54 7928.50
q Bridge $cfs) 2515.00 crit w,s. (ft) 7928.54 7927.18
q weir (cfs) Max chl Opth §ft) B.62 8.58
weir sta Lft (ft vel Total Eft 5) 11.35 8.97
weir Sta Rgt (ft Flow Area (sq ft) 221.62 28¢.25
weir submerp Froude # Chl 0.93 0.7

weir Max pepth (ft) spacif Force (cu fr) 1722.48 18231.59
win E] weir Flow {ft) 793583  Hydr Depth Eﬁg 5.01 534
Min E1 Prs (ft) 7933.14 w.P. Toral (ft 47.62 51.74
Delta EG Eft 1.69 Conv. Tetal (cfs) 27429.1 37143.0
Delta ws (ft 2.75 Top width (fr) 44.03 47.18
BR Open Area és f£) 441.29 Frcen Loss (FE 0.35 0.0

ER Open vel [ t}s) 11.35 C & E Loss (ft 0.49 .31
coef o shear Total (1b/sg ft) 2.44 1.5

Br Sel Method Energy only Power Total (1b/ft s) 27.72 13.93

warning: The anergy equation could not be balanced within the specified number of iterations. The
. program used critical depth for the water syrface and continued on with the calculatiens,
warning: The velocity head has changed by more than 0,5 ¥t (0.15 m). This may indicate the nsed for
) additional cross sections,
warning: The energy loss was greater than 1.0 ft (0.3 w). between the current and previous cross section.
. his may indicate the need for additional cross sections.
warning: Ouring the standard Step iterations, when the assumed water surface was sat equal to critical
lepth, the calculated water surface came back below critical depth. This indicates that there is
. not a valid subcritical answer. The program defaulted to critical depth,
warning: The velocity head has changed by more than 0.5 ft (0.15 m}. This may indicate the need for
additional cress sections.

CRO5S SECTICN

RIVER! Crystal

REACH; Marble RS; 18542
INPUT
pescription:
station Elevation Data num= 70
sta Elev 5ta Sta ay sra Elev sta Elev

Elev El
0 7958.47 2.97 7956.9 3.11 7556.81 4.28 7955.96 8.19 7953.11
14,86 7948.23 15.37 7947.87  15.14 7947,35 23,43 7942.03 25,52 7941.54
27,51 7940.31 31.83 7937.87 35.08 7936.75 38.8 7935.46 30,22 7935.29
45.52 7935.38 47.813’ 7335.35 53.32 7934.88 55.4 7934.8 78.2 7920.8

. - . 792 . .
128.34 7932.17 133.71 7933.01 135,05 7933,18 136.57 7933.43 147.68 7934.46

7935 .
215.79 7934190 210.04 7934.22 225.52 7934.24 233.06 _7934.4 236.94 7934.42
240,38 7934.48 257.64 7934.99 261.67 7635.03 280,72 7935.72 300.17 7936.13
310.9% 7936.58 314.1% 7916.7 320.03 7936.85 327.65 7937.27 318,53 7417.44
344.58 7937.89 392.14 7941.2% 394.8 7941.47 398.0 7941.8 406.45 7942,38
418.86 7943.18 425.8 7043.92 440,25 7945.08 443.34 7945.48 448.21 7945.69 -
44B.8B5 7045.74 454.71 7946.13 458.14 7946.47 463.4 7946 85 466,91 7947.16
472.32 7947.55  476.7 7947.93 482.72 794B.37 505.74 7950.36 510.04 7950.79

manning's n values U= 3
5 n val sta  n val sta n val
.06 78.2 Q35 101.2 .06
Bank 5ta: Left Right tengths: teft channel Right Coeff Contr.  Expan.
78.2 10?.2 466.19 475.1 491.64 .3 -5
Ineffective Flaw auma=
a Sta A Elev Permanent
0 SE _7936.8 Al

113.3 510.04 7935.88 T

CROSS SECTION QUTPUT Profile #100-year
E.G. Elev gfz) 7929.21 Element Lefr on Channe) Rl'ght 0B
vel Head (ft) Z2.64 wt. n-val. . 0.035 .080
W.5. Elev (ft 7826.57 Reach Len. (ft) 466,19 475.10 491,64
€rit W,5. (ft 7826.57 Flow Area (sq ft) 27.11 142,82 25.17
E.G. Slope (ft/ft) 0.009161 Area 52 ft) 27.11 142.82 25.17
aQ Tetal (efs}) 2181.00 Flaw (cfs) 117.03 1956.81 107.16
TJop Width (ft) 41.12 Top width Eft) 9.40 23.00 8.73
vel Total {ft/s) 11,18 avg. vel, f:jsg 4,32 13,70 4.26
Max Chl Dpth (ft} 6.65 Hydr. Depth {ft 2.88 6.21 2,88
Conv. Total {(cfs) 22786,3 conv. (cfs) 1222.7 20444,1 1119.5%
Length wtd. (ft) 476. 16 watted Per, {(ft 11.03 23.07 L 46
Min ch el (ft} 7919.92 shear (Yb/sg ft 1.41 3.54 .
Alpha 1.36 stream_Power {1b/ft_s) 6.07 48.52 5.86
Frctn Less (ft) 4.53 Cum volume (acre-ft) 40.42 74.40 42.06
C & E Loss £ft) 0.43 Cum $A {acres) 23.18 19.29 24,61

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 thanm 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cress section.
This may indicate the need for additional cross sections.

warning; During the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to eritical depth.

CROSS SECTION OUTPUT Profile #Floodway

E.G. Elev ’g_ft) 7929.21 Element Left ©B Channel u'ight [+1]
vel Head (fr) 2.64 wr. n-val, 0. D60 ¢.035 060
w.5, Elev (ft 7926.57 Reach Len. (fr) 466,19 475.10 491.64
crit w.s. (ft 7926.57 Flow Area (sq ft} 27.11 142.82 25.17
£.G. 5lope (ft/ft) 0.009161 Area (s? o) 27, 142.82 25,17
g Total (cfs) 2181.00 Flow {cfs) 117.03 1956.81 107.16
Top width (fr) 41.12 Top width Eft} 9.40 23.00 8.73
ve‘l’ Tatal (ft/s) 11.18 Avg. vel. ﬂ:/sg 4.32 13.70 4,26
wvax chl ppth {ft) 5,65 Hydr. Depth (¥t .88 .21 2.88
conv. Tatal chs) 22786.3 Conv, {cfs) 1222.7 20444.1 111%.5
tength wrd, (ft) 476,16 wetted Per, (ft 11.03 0 10.46
Min ch E1 {ft) 7919.62 shear (1b/sq ft 1.41 . 1.38
Alpha 1.36 Stream Power (1b/ft s) 6.07 48.52 5.86
Frctn Loss Eft) 4.53 cum Volume (acre-ft) 19.61 B0.B4 15,10
C&E toss {fr) G.43 cum sA (acres) 7.75 19.29 6.41

warning: The energy equation could not be balanced within the specified number of jterations. 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 m). This may indicate the need for
additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m), between the current and previous cross sectien.
This may 1ndicate the need for additional cross sections.

warning: 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 indicates that there dis
not a valid subcritical answer., The program defaulted to critical depth.

CROSS SECTION OUTPUT Profite #10-year

E.G. Elev (ft) 2927.87 Element Left 0B cChanne) n-ight oB
vel Head (ft} 2,29 we. n-val. 0.050 0.035 060

page 23




crystalRiver.rep
75.10 491.64

W.S. Elev (ft 7925.58 reach Len. (ft) 466.19 473 1

Crit W.s, {ft 7925.58  Flow area (sq ft) 18.57 11%.96 17.25
E.G. slope (fr/fi) 0.609842 Area 52 ft) 18,57 119.96 17.25
Q Total {cfs) 1657.00 Flow (cfs) 731.28 1516.63 67.09
Top Width Ef:) 18.00 Tap width Eft) 7.8 23.04 .22
vel Total {ftys) 10,64 Avg. vel. f:/sg 3.9% 12,64 2.89
Max chl ppth (ﬂ;g 5. Hydr. pepth (ft 2,39 5.22 2.3%
<onv. Total chs 16702.8 conv. {cfs) 738.6 15287.9 676.3
Length wtd. (fg) 476.07 wetted Per. (ft 9.13 23, E.66
Hin'ch E1 (ft) 7919.92 shear {1b/sq ft 1.25 .20 1.22
Alpha 1.30 stream Power (1b/ft s) 4.93 40. 40 4.76
Fretn Loss Eﬁ:g 4,98 cum volume (acre-¥t) 30.62 63.87 29.68
C & E Loss (ft .34 Ccum SA (acres) 20.17 19.29 20.20

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

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

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 additiopal cross sections.

puring 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 indicates that there is
not a valid subcritical answer, The pregram defaulted to critical depth.

CROSS SECTION QUTPUT profile #50-year

warning:
warning:

warning;

E.G. Elev (ft) 7926.35 Etement Left o8 chanme}  Right OB
vel Head (fr) 2.54 wt. n-val. 0,060 0.035 8.05
. g 7926.30 Reach Len. (ft) 466.19 475.10 49164
ft 7926.30 Flow area (sg ¥t} 24,67 136,71 22.91
- Slape (ft/ft) 0.009289  Area (sg ) 4.6 136.71 22.91
> 2031.80 Flow (cfs) 103.93 1831.92 95.15
Eft) 40.29 Tap width Eft) 8.96 23.00 8.32
fr/s) 11.92 Ava vel ft/s; 4.21 13.40 4.15
Max chl ppth (ftg [ Hydr. Depth (ft 2.75 5.9 2.75
Conv. Total chs 21073.0 conv. (cfs) 1078.3 19007.4 987.3
Length wed, (ft} 476.14 wetted Per. (ft 10.52 23.0 9.98
Min Ch E1 (ft) 7919.92 shear (1b/sq ft 1.36 3.4 1,33
Alpha 1,15  Stream Power (1b/ft s) 5.73 46.05 5,53
Frctn Less éftg 4.71 Cum volume (acre-ft) 48 71.50 38.30
C & E Loss {ft 0.38 cum SA (acres} 22.25 19,29 23.62
warning: The energy equation could not be balanced within the specified number of jterations., 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 (G.15 m). This may indicate the need for
. additional cross sections,
warning: The energy lgss was greater than 1.0 ft (0.3 m). between the current and previcus cress section.
R This may indicate the need for addirional cross sections.
warning: During the standard step Tterations, when the assumed water surface was set equal te critical

depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical ‘answer. The program defaulted to critical depth.

CRGSS SECTION OUTPUT Profile #500-year

E.G. Elev Eﬂ) 7930.00 Elament Left og Channel  Right o8
el mead (ft) 1.87 we. n-val, 0. 08! 0.035 %.oao
W.5. Elev gf:g 792713 Reach Len. (ft) 466.19 475,10 491.64
Crit W,s. (ft 7927.13 Fiow Area (sq ft) 32.59 155.62 30.27
E.G. Slope (ft/ft) ©.008951 Araa Es? ft 2.5 155.62 30.27
q Total (cfs) 15.00 Flow (cf3) 147 .89 2231.71 135.40
Top width Ef!) 42.87 Top width gft) 10.30 23. 93.57
vel Total (ft/s) 11.51 Avg. vel. ﬂ:/sg 4,54 14.34 4.47
Max chl opth “‘3 7.21 Hydr. Depth (ft 3.16 6.7 3.16
conv. Toral (cfs 265831.3 fonv. (cfs) 1563.1 23588.9 1431.2
Length wed. (ft) 476.17 wetted per. (ft 12.09 21,07 11.47
Min ch E1 (ft) 7919.97 shear (1b/sq ft .51 1.77 1.47
Alpha 1.39 stream Power (1b/ft s) 6.84 54.06 6.60
Frctn Loss (ft; 4.36 cum volume (acre-ft) 7.81 20.83 50.44
€& E Loss {ft . cum sa (acres . .29 27.77
& {F 0.50 ( ) 27.07 1%.2
warning: The energy equation could not be balanced within the specified numbar of iterarions. The
. program used critical depth for the water surface and continued on with the calculations.
warning: The velecity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
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,
puring the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface rame back below critical depth. This indicates that there is
not a valid subcritical answer. The pregram defaulted to critical depth.

warning:

CROSS SECTIOCN

RIVER: Crystal

REACH: Marble RS: 1BO67
INPUT
Description:
statich Elevatrion pata num= 89
ta Elev Sta Elev sta Eley sta Elev Sta El
7950, 32 §.87 7946.63 9.85 7946.25 10.26 7946.05 22.08 7940.71
24.5 7939.41 29,89 7936.64  44.98 7935.37 46,55 7935.17  50.28 7934.64
71.02 7931.59  79.71 7930.41 95.48 7928,81 96.22 7923,72 97.07 7928.63
106.51 7927.39 107.29 7927.3 108.41 7926.96 112.45 7928, 115.87 792458
117.56 7924.18 119.95 7923,85 131.79 7923,11 133.11 7922.84 144.41 7821.31
149.1% 7920.92 164.88 7919.57 174.52 7919.31 181,11 7918.99 1B3.8E 7918.9
191.02 7918.79 92, 7918.73 194.53 7918.01 01, 7015.65 204.44 7914.6
205,71 7914.25 236.3 7914.2 239.25 7914,74 242.2R 7915,26 246.5%5 7915.97
249.43 7916.62 252.84 7O18.36 254.51 7919.25 266.74 792 270,68 7927.97
278.98 7932.52 2B2.92 7934.83 284.5 7935. 287.02 7935.68 291.71 7935.54
298.7h 7935.27 303.44 7935.09 305.41 7935.01 315.68 7934.55 322,77 7934.13
338.02 7934.16 339,75 7934.11 351.74 7934.23 59.12 7934.19 160.55 7934.49
369.29 7936.38 370. 7936,59 17B.71 7938.87 379.57 7939,08 382.91 7940.29
385.65 7941.42 3B7.68 7941.43 89,75 7941.4 398.54 7941.33 408,54 7941.22
28.54 7941.22 436.54 7941.15 48.54 7941.03 479,75 7941.03 88. 7941.09
499,75 7941.09 50B.54 7941.07 521,30 7340,88 521.47 7940.04 524.19 7944.24
527,79 7945.25 530.68 7945.94 531.43 7946,34 534.1 7945.47 517,76 7946.56
40.16 7946.59 546.31 7947.74 549.89 7948.09 561:52 7948.78
Manhing's n values num= 5
sta  n val sta  nval sta n val sta n val Sta  n vat
4] .06 192,47 05 208071 L035 736.3 05 249,43 .06
Bank sta: Left R'ight Lengths: Left channel Right coeff Contr. Expan.
205.7L  236.3 65B.53 592.77 53B.05 -1 .3
CROSS $ECTION QUTPUT Profile ¥100-year
E.G. Elev (ft) 7920, 70 Element Left OB Channel R'ight OB
vel Head {ft) 1.79 wt. n-val. L {5 .035 .050
w.5s, Elev {ft 7918.91 Reach Len. {ft) 658.53 592,77 538.05
crit w. 5. {ft 7918.91 Flow area {sg ft) 33.52 142,54 51.59
E.G. Slope {ft/ft} 0.0099C5 Area (s¥ 1) 33.52 142.5 51.5
q Total (efs} 21E1.00 Flow {cfs) 172.22 1680.21 328.5%7
Tap Width Eft) 49,94 Top width Eft) 1.80 3C.54 17.5§
vel Total (ft/s) 9,58  avg. vel. (ft/s) 5.14 11.79
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Max chl ppth (ft 4. Hyds. Depth {ft) 1. . 2.

Conv. Tetal gcfs 21014.1 conv. (cfs) 1730.4 16882.13 3301.4
Length wed. (fr) 590.11 wetted per. {ft 22. 30.59 18.3
Min <h E1 (ft) 7914.25 Shear (lb/sq ft 0.92 2.88 1.7
Alpha 1.26 Stream Power (1b/ft s) 4.7 33.97 11.08
Frctn Loss Eftg 5.76 Cum Volume (acre-ft) 40.09% 72.85 41.63
C & E Loss (ft 0.0% cum 5A (acres) 23.02 15.00 24.46

Warning: The energy_equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the Jeast amount of error between computed and
. assumed values, .
warning: The energy Joss was greater than 1.0 ft %u.a m). batween the current and previous cross section.
. This may indicate the need for additional cross secrions.
warning: puring 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 indicates that there is
not a valid suberitical answer. The program defaulted te critical depth.

CROSS SECTION QUTPUT Profile #Floodway

E.G. Elev gft) 7920.70 Element Left 08 channel Right OB
vel Head (ft) 1.79 we. n-val. Q.050 0.035 8.050
W.s. Elev (ft 7918.91 Reach ten. (ft) 658.53 502.77 518.05
cric w,s. (ft 7918.91 Flow area (sq fr} 33.52 142.54 51.59
E.G. slope (ft/ft) 0,009905 Area {52 t) 33.52 142.54 §1.59
@ Total fcfs} a1.00 €low {cfs) 172.22 168021 128.57
Top width Ef:) 69.96 Top width Eft) 21,80 30.59 17.57
vel Total (ft/s) 9.58 Avg. vel, ft,v'sg 5.14 11.79 6.3

max chl ppth (F:g 4.66 Hydr. Depth {ft 1. 4.6 2.9

conv, Total chs 219141 conv. (cfs) 1730.4 16882.3 3301.4
Length wtd. (ft} 590,11 wetted Per. (ft 22.54 30.5 18.34
Min ch E1 {ft) 7914,25 Shear (lb/sq ft 0.92 2.8 1.74
Alpha 1. stream Power (16/ft s) 4,72 331,97 11.08
Frctn Lass (ftg 5.76 cum Volume (acre-ft} 19.29 79.28 14.67
C & E Loss {ft 0.0% cum 5A (acres) 7.59 19.00 6.2

warning: The energy equation could not be balanced within the sSpecified number of iterations. The
pregram selected the water surface that had the least amount of error between computed and
N assumed values,
warning: The e=nergy loss was greater than 1.0 ft {0.2 m). between the current and previous cross section,
R This may indicate the need for additional cross sectiens. )
Warning: Ouring the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This jndicates that there i3
nat a valid subcritical answer. The program defaulved to critical depth.

CRDSS SECTION QUTPUT Profile #10-year

E.G. Elev (fr) 7919.7% Element Left o8 channel  Right cB
vel Head (ft} 1.861 #Wt. n-val, 0.050 0.03% 8.usu
W.5. Elev {ft 7918.14 Reach Len. (ft) 658.52 592.77 518.05
crit w.s. (fx 7918_14 Flow Area (sq fr) 23.19 119.0 18.64
E.G. 5lope (ft/ft) 0.011127 Area ssg ft) 23.19 11%.01 318.64 .
q Total {(cfs) 1657.00 Flow {cfs) 111.57 1318. 42 227.00
Tur[v width (ft) 58.25 Top width %ft) 11. 30.59 16.11
vel Total (fr/s} 9.1% Avg. vel, 'Ft!sg 4. 11.08 5.88
Mmax Chl ppth (Ft; 3.89 Hydr. Depth (ft 2. 3.8 2.
Conv. Total Ech 15708.7 conv. (cfs) 1057,7 12498.9 2152.0
Length wed. (ft) §90.04 wetted Per. (ft 12. 30.5% 16.69
Min ch E1 (fr) 7914.25 ghear (lb/sq fr. 1. 2. 1.61
Alpha 1.24 stream Power (1b/ft s) 6,36 29.94 9_45
Frcin Loss Eftg 5.89 Cum volume (acre-ft) 30.40 62,57 29.36
€ & E Loss (Ft 0.10 Cum A {acres} 20.06 19.00 26.97

warning: The energy egquatien could not be balanced withir the specified number of iterations. The
program selected the water surface that had the least amount of error between computed and
assumed values,

warning: The energy Toss was greater thanp 1.0 ft (0.3 m). between the current and previcus cross section.
This may indicate the need for additional cross sectiens. ,

warning: During the standard step 3terations, when the assumed water surface was set equa) te critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROS5 SECTION OUTPUT Profile #5D-year

E.G. Elev {ft) 7920.45 Element Lefr CB channhal  Right o8
vel Head (fr) 1.79 wWt. n-val. ¢.050 0.¢ g.o

w.S. Elevy (ft) 7918.66 Reach Len, (fr) 638.53 592.77 538.05
Crit wW.s. (ft) 7918.66 Flow Area (sq ft) 29.56 134.88 47.25
E.G. Slope {ft/ft) 0.010563 Area 52 i) 29.56 134,58 47.25
q Total (cfs) 2031.00 Flow (cfs) 150,32 1582.45% 298.23
Top width Eft) 60.73 Top width (ft) 13.04 30.59 17.

val Tatal (ft/s) 4.59 Avg, vel. (ft/s 5.08 11,72 §.311
Max_chl_D; 4,41 Hydr. Depth_(ft, 2 4,41 2.76
Conv, Total (cfs) 14761.4 conv. (cfs) 1462.6 15387.0 2901.8
Length wrd. (ft) 530.04 wetted Per. (ftg 13.77 30.59 17.81
min ch E1 (ft) 7914.25 shear (1b/sq ft 1.42 2.91 1.75
Alpha 1.25 stream Power {1b/ft s) 7.20 34,11 11.04
Frctn Loss {th 5.87 Cum volume (acre-ft) 37.19 G.02 37.90
¢ & E Loss (ft ¢.08 cum SA (acres) 22.13 19.00 3.47

warning: The energy equation could hot be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed and
assumed values.

warning: The energy 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, L

warning: During the standard step iterations, when the assumed water surface was set egua) to critical
depth, the calculated water surface came back balow cri nca‘l‘dgpch. This indicates that there is
not a valigd subcritical answer. The pregram defaulted to critical depth.

CROSS SECTION QUTPUT  Profile #500-year

E.G. Elev (ft) 7921.22 Element Left o8 charnel  Right OB
vel Head (ft} 1.87 wr. n-val. 0.050 0.035 8.05

w.5. Elev (fr 7919. 35 Reach Len. (ft} 658.53 592.77 538.05
crit w.s, {ft 7919, 3§ Flow Area (sgq fr) 45.42 155.86 50,42
£.G. Slope (ft/ft) 0.009361 Areg Esg fr) 45.42 155.86 59.42
q Total {cfs) 2515.00 Flew {cfs) 227.06 1895.69 392.25
Top width Ef\:) 80.92 Top width (ft) 31.95 30.59 18.39%
vel Total (fr/s) 9.65 Avg, vel, (ft/‘sg 5.00 12.16 6.60
Max chl Dpth (ftg 5.10 Hydr, Depth (ft 1.4 5,10 3.23
conv. Total chs 25994.5 conv. {cfs) 2346.9 19593, 4 4054,2
Length wtd., (ft} 660.38 wetted per. {ft 2.7 10. 19,27
Min ch E1 {ft) 7914.25 shear (1b/sq ft 0.81 2.98 1.80
Alpha 1.30 Stream Power (1b/ft s) 4.06 36.22 11.90
Frctn Loss Ef:g 5,73 Zum velume (acre-ft) 47.39 79.14 49,93
C & E Lass (ft 0.00 Cum SA (acres) 26.84 19.00 27.61

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

warning: The energy less was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional crass sections. .

warning: During the standard step iterations, when the assumed water surface was set equal te critical
depth, the calculated water surface came back below critical depth., This indicates that thers is
rot a valid subcritical answer. Yhe program defaulted to critical depth.
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CROSS SECTION

RIVER: Crystal

REACH: Marbie

INPUT

pescription:

station Elevation Data
Sta Eley Sta

43.46 792971  44.84
59.37 7923.1 65.29

76.2 7913.62 87.99
139.84 7909.29 141.65
156.14 792128 160.66
170.56 792 3.26
183.88 792261 185.4
198.37 7925.6% 203.56
219.35 7927 01 4,5

4
292.18 7931.9 302.14
3 323.81
352.14

420.86 7031.62 27.59

manni ng 5 n values
n val Sta
.06 B7.99
Bank Sta; Left Right
87.99 131.71

RS: 17475
nums 83

Ela ta Elev sta Elev sta
7940.88 10.71 7939.38 13.82 7938.56 20.93
7935.98 29 7934,19 32,54 7932.98 35.6
7929.34  49.83 7927.92 51.93 7927.3%  54.37
7919.02 66.%7 7917.74 70.8 7916,01 74.56
7908.41 126.36 7908.17 130.65 7908. 131.71
7910.77 145.62 7914.1% 152.62 70920.24 155,64
7923.12 163,53 7923.06 164.82 7923.19 168.)
7924.41 174.45 7924,49 178,01 7924.93 181.28
7923.04 190.5% 7924.26 193,85 7925.03 196.06
7925.92 .2 7926,04 211,23 7926.26 ?13.11
927.75 225.86 79z8. 229.03 792%.09 233.34
7932.25 249,19 7932.16 256.73 7932.28 261.78
7932.41 273.B1 7932.36 282.14 7937.36 283,81
7931.55 303,81 7931.6 3J12.14 7931.88 313,81
7932.28 332,14 7932.76 342.14 7933.11 345.06
7938.52 355.92 7941.27 360.92 7941.48 362.14
7941.64 435.61 7940.77
num=

n val sta  n val

.03% 331,71 .06

Lengths: Left channel Right
§15.18 591.49 626.76

CROS5 SECTION OUTPUT Profile #100-year

E.G. Elev (ft)
vel Head (ft)
W.5. Elev fl:
crit w_ls f p
E.G. Slope ( t/fe)y
1 {cfs)
Top Width éft)
vel Total (fc/s)
Max Chl ppth (f:g
Conv. Total chs
Length wtd. (ft)
Min ch E1 (ft)
Alpha
Frctn Loss Eft)
¢ & E Loss (ft)

warning: The energy loss was greater than 1.0 ft
35 may indicate the need fer additiona

¢coeff contr,

7914.05 Element Lefy 0B
1. Wt. n-val. 060
7912.42 Reach Len. (ft) 515.18
912,20 Flow Area {3q ft) 18.17
0.009623 Area Es% ft) 18.17
81.00 Flow {cfs) 6.09
.64 Top wWidth %ft) 3.07
9.28 Avg. Vel, ft/sg 3.64

4. Hydr. Depth (ft 2.00
222331.4 Canv, (cfs 673.7
588,20 wetted per. (ft $.91
7908.15 shear (1b/sq ft 1,10
1,22 stream Power {1b/ft s) .00
5.9% Cum wnlume (acre-fr) 33,70
0.01 Cum SA (acres) 22.78

0.3 m).

CROS5 SECTION AUTPUT profile #Floodwaly

E.G. Elev gft}
ve'l Head (
w.5, Elev (ft

Length wtd.
H}nhch El (Ft

pha
Frctn Loss Eftg
C & E Loss {ft

crystalriver. rep

704154

Expan.
.3

channel
0.0

R1shtsgﬁ

berween the currert and previous cross section.

cross secrions.

7914.05 Element Left CB
1.6 wt, n-val, 0.060
7912. 42 Reach Len. {ft) 515.18
912.20 Flow area {5q ft) 18.17
0.009623 Area Es? f1) 18.17
81.00 Flow 5) Eﬁ 09
64.64 Tep width éft)

9.28 Avg. vel ft/‘sg 64
4.27 Hydr. Depth {ft 2.0
22233.4 <onv. (cfs) 673.7
589.20 wetted Per. (Ft .91
7908.15 shear (1b/sq ft 1.10
1.27 stream Power {th/ft s) 4.00
5.95 Cum Volume (acre-ft} 1B.90
0.01 Cum SA (acres) 7.35

warning: The energy loss was greater than 1.0 fr (0.3 m).
This may indigate the need for additional <ross sections,

CRDSS SECTION DUTPUT  Profite #l0-year

€.6. Elev {ft)
vel Head (ft)
. Elev (ft)

vel Total
max chl ppth (ft;
conv. Total chs
Length wtd, {ft)
Min ch E1 (ft)
Alpha

Freen Loss (Ft)
c & E Loss {ft)

channel
0.035
591.49
181.11
181.11
1945 .13
43,72
10.74

18.4%

Right 0B

626.76
5,71
35.71

169.59
11.

4.7%
3.01
1728.8
13.06
1.64
7.80
14.13
.08

between the current and previous cross section,

7913.15 Element Left D8 Channel Right OB
1.28 Wt. n-val. 0,0 . .
7911.87 Reach ten, (ft) 515.18 591.49 626.76
7911.57 Flow Areqf&;q fe) 131,57 157.35% 29 44
N 13 Araa 5? T 13.57 157.35 29.44
1657.00 Fiow {cfs 43,36 14BY9.33 124,31
62.78 Top width (Ft) 7.8 43,72 11.22

B.27 Avg. vel. (ft/sg 3.1 9. 4.22
3.7 Hydr. pepth (fr 1.73 3. 2.62
17453.4 conv. (cfs) 456.7 15687.3 1309.4
589.50 wetted per. {(ft B.57 43.72 12.23
7908.15 Shear (1h/sg Tt 0.89 2.03 1.35
1.20 stream Power (1D/fr s) 2.8% 19.17 5.72
.B6 Cum volume {acre-ft) 30.12 60.69 258.94
0.01 Cum 54 (acres) 19.92 18.49 19.90

warning: The energ¥ Joss was greater than 1.0 fr (G.3 m).
Ll

his may

CROSS SECTION OUTPUT profile #3C-year

E.G. Elev {ft) 7913.80 Element

vel Head (ft) 1.52 Wt. n-val.

wW.5. Elev (ft) 7912.28 Reach Len. (ft)

crit w.s. (ft) 12.02 Flow Area {sq ft)

£.6. slope (fu/fv) 0.009171 Aren {sg fe)

g Total (cfs 31.00 Flow {cfs)

Top width {ft) 64.17 Top width (ft)

vel Total (ft/s) 8.93 Avg. vel, (ft/s;

Max chl ppth (ft; 4.13 Hydr, Depth (ft

conv. Total EC‘FS 20980.1 conv. (cfs)

Length wrd, (ft) 580.79 wetted Per. (ft

win ch €1 (§1) 7908.15 shear (Ib/so ft

Alpha 1.21 stream Power (1b/ft

Freen Loss Eftg 5.93 cum volume {acre-ft)

¢ & E Loss (ft 0.00 Cum $A (acres)
wWarning: The energy loss was greater than 1.0 fr (0.3 m).

rrng This may ¥nd\cau thg need for additmnn‘E CFOSS &
CROSS SECTION DUTPUT profile #500-year

.G. Elev $ft) 7914 58 Element

ue'l Head (ft 1.87 wr. n-val,

Ww.5, Elev g 7912.72 Reach Len, (ft)

Ccrit W.5. Eft 7912.57 Flow Area (54 f1)

berween the current and previous cross section.

dicate the need for additional cress saccions,

Left o8

060
515 18
16.94
16.94
59.43

3.51
3

5) 3.63
36.

Channel
0.035

berween the current and previous cross section.

BCTIONS.

Lefr o8
0.060

515.18
W0.97

channel Right 08

0.035 060

591,49 626.76

194,13 39.29%
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crystalRiver.re
E.G. Slope (Ft/ft) ©.010071  Ares Esg i3] 2¢.97 .1 39.15
@ Total (cfs) 2515.00 Flow (cfs) 81.85 234,29 198BS
Tep width gf; 65.66 Top width sft) . 43.72 12.20
vel Total (ft/s) 9,89 Avg. vel. (ft/s) 3.90 11.51 5.06
Max chl ppth (Fca 4,56 Hydr. Depth {(fc} 2.1% 4.44 3.22
Conv. Tetal chs 250611 canv, {cfs) 815.6 222R3.9 1981.5
Length wtd., {ft) 588.91 wetted Per, (ft 10.6% 43.72 13.52
Min Ch ET (ft) 7908.15 shear (lb/sq Tt 1. 2.79 1.83
Alpha 1.23 stream Power (ib/ft s) 4.83 32.11 9.25
Frcn Loss éft; 5.98 Cum volume (acre-ft) 46.89 76.75 49,32
€ & E toss (ft] 0.05 Cum SA (acres) 26.53 13,49 27.42

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.

CROSS SECTICN

RIVER: Crystal
REACH; Marble RS: 16883

INPUT
Description: |
Station Elevation pata suma 78

504.06 7929.12 310,15 7920.44 414,19 7929.55 424,31 7930.05 434.44 7930.42
436.37 7930.45 444.56 7931.57 445.1 7331.6 44853 7932.0]1 453.84 7932.67
454,69 7932077 455.75 7932.89 455.93 7932.92

Manning's n values num= 3
s5ta  n val sta  n val sta o val
.08 80.88 -03%  120.65 .06
Bank sta: Left Right Lengths; Left channel Right coeff Contr. EXpan.
20.88 120.65 535.61 475.86 425.77 1 .3

CROSS SECTION oUTPUT Profile #100-year

E.G. Elev P‘:) 7908.0% Element Left OB <hannel Righ: 0B .
vel dead (ft) . wt. n-val. . 035 .060
W.5. Elev EF: 7906.50 Reach Len. (ft) 535,61 475.86 428,77
crit Ww.s. (ft 7906, 50 Flow area (sq ftr) 54,74 15%.91 43.71
E.G. Slope (ft/ft} 0.010621 Area sg ft) 54,74 159.91 43.71
q Toral (cfs) 21E1.00 Flow {cf5) 228.02 1769.15 183.83
Top width {ft) 85.92 Top width gft) 25.93 39.77 20,22
vel toral {ft/s) B.44 Avg, vel, ft/sg 4.17 11.06 4,21
max chl Dpth (Ft 4.09 Hydr. Depth (ft 2.11 4.02 .
Conv, Tetal (cfs 21163.1 conv. {cfs) 2212.6 17146.9 1783.8
Length wed. (ft) 476,20 wetted Par. (ft 26.25 39.77 20,66
Min ¢h E1 (ft) 7902.41 shear (lb/sq ft 1. 2.67 1.40
Alpha 1.44 stream Power {1b/ft s) §.76 29.49 5.90
Frctn Less Eft; 5.14 Cum volume (acre-ft) 39.27 68.13 40,52
€ & E toss (ft 0.03 Cum SA (acres) 22.58 17.93 24.05

warning: The energy loss was greater than 1.0 fr (0.3 m). between the current and pravious cross section.
This may indicate the need for additional cross sections.

warning: During the standard step jterations, when the assumed wateér surface was set equal to critical
depth, the calculated water surface came back balow critical depth. This indicates that there is
not a valid subcritical answer. Tha program defaulted to critical depth,

CROSS SECTION OUTPUT Profile #Floodway

E.G. Elev (ft) 7908.09 Element Left OB channel Right 08
vel Head (ft) 1.5% Wt. n-val. 060 0.03 .060
w,5, Blev {ft 7306, 50 Reach ven. {f1) 473.8% 435,77
crit W.5. (ft 7906. 50 Flow Area (sq ft} 154,91 41.71
E.G. 5lope (ft/fe) ¢.010621 Area (sg £t 159.91 43,71
q Total (cfs) 2181.00 Flow (cts) 17€9.15 183.83
Top width (ft) B5.92 Top width {ft) 39.77 20.22
vat.Total (£1/s) $.a4 Avg vl LF 11,86 et
Max chl Dpth (ftg 4,09 Hydr. Depth (ft .02 2.

Conv. Total (efs 21163.1 conv., {cfs) 17166.9 1783,8
Length wtd. (ft) 476.20 wetted Per. (ft 39.77 20.66
win ch E1 (ft) 7902.41 shear (Ib/sq fr 2.67 1. 40
Alpha 1.44 stream Power (1b/ft s) 29,49 5.90
Frcen Loss {ft) 5.14 Cum volume (acre-ft) .76 13.56
C & E Loss (ft) 0.03 Cum 54 (acras) 17.93 5.8%

warning: The energy )oss was greater thar 1.G ft (0.3 m). between the current and previous cross section,
This may indicate the need for additional cross sections,

warning: During the standard step jterations, when the assumed water surface was set egual to critical |
depth) the calculated water sucface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to <ritical depth,

CRrOSS SECTION OUTPUT Profile #10-year

E.G. Elev '(‘f:) 7907.28 Element Left 08 Channe! Righ: a8
vel Head (ft) 1.37 wt, n-val, 0,060 0,035 .060
w.5. Elev {ft} 7905.91 rReach Len. (ft) 535.61 475,86 425.77
crit W.5. {ft) 7805, 91 Flow Area (sq ft) 40.52 136.51 32.1%
E.G. Slepe (fr/ft) 0.011015 Area Es? 13 40.52 136.51 32.1

q Toxal (cfs) 1657.00 Flow (cfs) 155.07 1384.08 117.85
Tap width Eft) B1.12 Top width éf:J 22.41 39.77 18.%94
vel Totat (ft/s) 7,92 Avg. vel. f:/sg 383 10.14 3.66
max ¢hl Dpth (ft) 3.50 Hydr. Depth (ft 1.81 3.43 1.70
conv. Total (cfs) 15788.4 conv, {cfs) 1477.6 131E7.9 1122.9
iength wid. (ft) 476,27 wetted Per. (ft 22.68 . 19.25
Min ch E1 (ft) 7902.41 shear (1b/sq ft . . 1.18
Alphz 1.41 stream Power (1b/ft s) 4.70 231.93 4,21
Frctn Lass Ef:) 5.40 Cum volums (acre-ft) 29.80 58.69 28.50
c & £ Loss (ft) 0.03 Cum SA (acres) 13.74 17.93 19.68

warning: The energy equation could net be balanced within the sSpecified number of iterations. The
program selected the water Surface that had the least amount of error between computed and
assumed values, i .

warning: The erergy Toss was greater than 1:D>'F: 0.3 m. hetvyeen the current and previous cross section.
This may indicate the need for additional cross sections. i

warning: During the standard step iterations, when the assumed water_surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcrivical answer, The program defaylted to critical depth,

CROSS SECTION OUTPUT Profile #50-year
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Crystalriver.rep

E.G. Elev ift) 7907.87 Element Left 08 Channet R'ight OB
vel Head (ft) 1.54 wt. n-val, 0.050 Q.035 . 060
W.S. Elev (ft 7906.33 Reach Len. (ft) 535.61 475.86 425.77
<rit w,s. t 7906.33 Flow Area (sq ft) 50,37 531,
E.G. Siope (ft/f) 0.010820  Area (sg ft} 5.
Q Total (cfs) 2031.00 Flow {cfs) 205. .
Top Width %ﬂ:) 84,52 Tep width %fl:) 24.90 39.77 19.85
vel Toral B.33 fr/s
Max Chl ppth (Fl:; 3.92 Hydr. Depth (ft
conv. Total chs 19517.3 conv, {cfs) 19
Length wtd. {ft) 476.32L wetted Per. (ft 2
Min ch g1 (ft) 7902.41 shear (1b/sq ft

Alpha 1.43 stream Power (1b/ft s) .
65.63 36.87

Frctn 1oss E&_ 5,23 Com volume (acre-frd 3G.44 .
6 17.93 23.07

C & E Loss (ft 0.03 cum SA (acres)

warning: The energy loss was greater than 1.0 ft (0,3 m}. between the current and previous cross sectioa.
i This may indicate the need for additional cress sections.
warning: puring 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 indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION OUTPUT profile #500-year

E.G. Elev I(_ft) 7908.55 £lement Left QB channel R'ight oA
vel Head (ftr) 1.70 we. n-val. 0.060 0.635 . 060
W.5. Elev {fr 7906. 86 Reach Len. (ft) 535.61 475.86 425.77
Crit w.s. (ft 7906.86 Flow Area {sq ft) 64.17 174.13 51.08
E.G. 5)ope (ft/ft) 0.010240 Area sg ft) 64.17 174,13 51.08
1 (e 2515. 0 s) 285.20 2002.04 227.76
Top width Eh) a7.54 Top Ef\:) 26.77 39.77 21.00
vel Total (ft/s) 8.69 Ava. vel. ﬁ:/sg 4.44 11.50 4,46
Max ¢hl Dpth {(ft 4,45 r. Depth (ft 2.40 4,38 2.4
conv, Total Ech 24854.0 conv, (cfs) 2818.4 19784.8 2250.8
Length wtd, (ft) 476,29 wetted per. (ft 7 39.
(fr) 7002.41 shear (lb/sq ft 1. . .
1.45 stream Power (1b/ft s) 6.71 32.18 6.77
Frctn Loss Efrg 4.98 cum volume (acre-ft) 46.38 74.25 43.67
C & E Loss (ft 0.04 cum SA (acres) 26.31 17,931 27.18

min ch gl
Alpha

warning: The energy loss was greater than 1.0 ft (0.3 m). betwesn the current and previous cross section,
This may indicate the need for additional cross sections.

warning: During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below crivical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth,

CRO55 SECTION

RIVER: Crystal .
REACH; Marble RS! 16407

INPUT
Description:
statien Elevation Data fum= 52
Sta Elev sta E
0 7981.B8 1,17 7982.38 z.,11 797%.86 2.3 7978.2 4.86 7964.85
7.16 7956.01 10,12 7944.01 13,09 7932.71 13.63 7932.13  18.9] 7925.25
21,92 7921.59  24.76 7918.02 32,87 7907.57  34.1% 7905.86 35, % 7904.62
38.57 7902.66 45.49 759!.3% 48.16 7896.63 B9.9i 7896.6% 91.52 7897.08
8

93,8 7897. 73 . . .67 . .

120.45 7914.63 121.43 7915.42 127.§7 7920.77 134.9 7921.15 142.16 7921.43

I : ; : : !

219.73 7927.59 235.53 7930.43 235.09 7930.51 2a3.73 7931.67 246.09 7831,09

250.37 7832082 250.76 7932.88

Manning's n values num= 3
sta n val sta n val s5ta n val

I [ (06 48.16  .035 89,91 .06

Bank sta; Left Right iengths: Left Channel  Right Coeff Contr, Expan.
48.16 89,91 493.09 498.06 503,19 1 .3

CRO5S SECTION OUTPUT Prafile #100-year

E.G. Elev {ft} 7902.77 Element Left 08 channel Right [al:]
vel Head (ft) 1.92 wr. n-val. 0,060 0,033 060
w.5, Elev (ft 7900. 86 Reach Len. (ft) 491,09 492.06 503.1%
crit w,5. (ft 7900.86 Flow area (sq ft) 14.14 174.05 27.57
E.G._Slope (ft/fe) 0010967 area_(sq. fr) 14,34 174.0% 1p 57
@ Tetal (cfs) 2181.00 Flow (cfs) 53.98 2004, 51 122.52
Tap width Eﬂ:) 5o.ag Top width Eh) .72 41.75 11.51
VE? Total (ft/s) 10.11 Ava. val. (ft/s) 3.82 11.52 4,44
max chl Dpth (ftg 4,17 Hydr. Depth (ft) 2.10 4.17 2.139
Conv, Total écfs 20826.2 conv. {(cfs) 515.4 19140.8 1169.9
tength wtd. {(ft) 498,43 wetted Per. (ft 7.91 41.7% 12.30
win ch E1 (ft) 7896,69 shear (1b/sq ft .22 2. 1.54
Alpha 1.21 syream power (1b/ft s) 4.67 32.87 6.82
Fretn Loss (ftg 4.98 cum vVolume {acre-ft) 38.85 66.51 40.17
€ & E Loss (fr 0.02 cum 54 (acres) 22.37 17,48 23.90

warning: The energy eguation ceuld 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 energy loss was greater than 1,0 ft {0.1 m). between the current and previous cross section.
This may indicate the need for additienal cross sections,

wWarning: puring the standard step iterations, when the assumed water surface was set equa'l to critical )
depth, the calculated water surface came back below crivical) depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critica) depch.

CROSS SECTION outPuT pProfile #Floodway

E.G. Elev {ft) 7902.77 Element Lefr 08 channel Right 08
1.92 Wr. n-val. D60 0.035 .060
w.5. Elev (ft 7900, 86 Reach Len. {ft) 493,02 498.06 503.19
crit w.5. (ft 7900.86 Flow area (sq ft) 14.14 .
£.G. Slope (ft/f¢) 0.010967 Area Es fr) 14,14 174.05 27.57
q Total (cfs) 2181.00  Flow {cfs) §31.93  2004.51 122.52
Top wicth (ft) 59.99 Top Width {ft) 5.72 41,75 11.51
vel Total {ft/s) 10.11 Avg. vel, {ft/s) 1.82 11,52 4.44
Max chl ppth [ftg 4.17 Hydr. Depth (ft) 2,10 4.17 2.39
conv. Total {cfs 20826,2  conv. (cfs) 515.4  19140.8 1169.9
Length wid. {(ft} 498.43 wetted Per. (ft) 7.91 41.75 12.30
Min ch E? (fe) 7B96.69 shear (ib/sq ftg .
Alpha 1.21 stream Power (1b/ft s} 4.
Frctn Loss (f:; 4,98 cum volume (acre-ft) lg.

¢ & E Loss (ft 0.02 cum 5A {acres)

warning: The energy eguation could not pe balanced within the specified number of jterations. The
program used critical depth for the water surface and continued on with the calaulations.

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. A

warning: During the standard step iterations, when the assumed water surface was set equal to critical
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depth, the calculated water surface came back below crivical depth. This indicates that there is
not a valid subcritical answer, The progrem defaulted to critical depth.

CROS5 SECTrON cuvpyT Profile #10-year

E.G. Elev gf:) 7901.81  Element teft g8 channel uight o8
vel Head (ft) 1.63 Wwt. n-val. 060 0.035 060
w.5. Eley (ft 7900.19 Reach Len. (ft) 493.09 498.06 503.19
crit w5, (ft 7300.19 Flow Area (sq ft) 9.97

E.G. Slope (ft/ft) 0,011654 Area (s 9
Q Tetal (cfs) 1657.01 ) 4
TD? width Eft) 57.73 Top width (fr) 5
vel Total (ft/s) 9. 41 Avg. vel, 3
max Chl ppth (ﬂ:g .50 Hydr. pepth (ft 1
conv. Total chs 15349.2 Cenv, {cfs) 32
Length wtd, (fr) 493,137 wetted Per. (ft 6
Min Ch E1 (ft) 7896.69 shear {1bfsq ftr 1
Alpha 1.18 Stream Power {1b/ft s) 3
FFCEh Loss Eﬁ: 5.13 Cum volume {acre-fod 29
C & E Loss (ft 0.02 Cum SA (acres) g

warning: The energy eguatien could not be balanced within the specified number of iteratians, The
. program useéd cricical depth for the water surface and continued on with the calculations,
warning: The anergy loss was greater than 1.0 ft (0,3 m). between the current and previous crass section.
. This may indicate the need for additional cross sections,
warning: ODuring the standard step iterations, when the assumed water surface was set egual to critical
epth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer, The program defaulted to critical depth,

CROSS SECTION OUTPUT Prafile #50-year

E.G. Elev (ft) 7902.51 Element Left o8 Channel  Right o8
vel Head (fr) 1.84 wt. n-val. 0.060 9,035 . 060
W.5. Elev (ft 7900.67 Reach Len. (ft) 493.09 .
crit w.s. (ft 7900.67 Flow area (sq ft) 12.90 166.23
E.G. Slope (ft/ft) 0.011156 Area 552 ft) 12.%0 166.23 25.4%
3 5 48.20 1872.42 110.38

Tap wWidth Eft) 59.35 Top Width Eft) 6.41 41.7% 11.18
vel Total (ft/s) 9,93 Avg. vel. (ft/s 3.74 11.26 4,33
Max Chl ppth (ftg . Hydr. Depth (ft a8

cony. Total E:fs 1922%.0 Conv, {cfs)

Length wtd. (fr) 498,41 wetted Per, (ft

min ch E1 (ft) 7896.69 shear (1b/sq fr .

Alpha 1.20 Stream Power {1b/ft_s) 4.44 31.24 .

Frctn Loss Eft) 5.04 Cum volume (acre-ft) 36.05 63.94 36.54

c & E Loss (ft) 0.02 cum SA (acres) 21,57 17.48 22.92

warning: The energy equation could not be balanced within the specified number of jterations. The

program used critical depth for the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 ft (0,3 ). between the furrent and previpus cross section.

This may indicate the need for additional cross sections, -
warning: During the standard step iterations, when the assumed water surface was set egual te critical

depth, the calculated water surface came back below critical depth. This indicates that there is

not a valid subcritical apswer. The program defaulted to critical depth.

CROSS SECTION QUTPUT Profile #500-year

E.G. Elev ;ft) 7903.34 €lement tefr Of chanpnel  Right OB
vel Head (ft) 2.09 wt. n-val. 0. 05 0.035 .
w.5. Elev (ft 7901.25 Reach Len. (ft) 493,09 493,06 503.19
Crit w,5. (ft 7991,25 Flow Area (sq ft} 16. - 32.23
E.G. Slope (ft/fr) 0.010670 Area sg ft) 16.90 190.44 32.23
1 Fs) 251S. 5) 67.55 2297.13 150.31
Top Width {ft) 61.31 Top Width Eft) 7.35 41,75 12.21
. ft,"sg 4.00 12.06 4.66
Max c¢hl opcth (ft) 4. Hy Depth (ft 2.3¢ .
conv. Total (cfs) 24347.4 conv. (cfs) 654.0 22238
Length wtd, (ft) 498 .45 wetted per. (ft 8.6% 41.
min ch E1 {ft) 7896.69 shear (1b/sq ft 1.30 3.
Alpha 1.22 Stream fower (1b/ft s) 5.20 36,
Frctn Loss {ft) 4.90 Cun volume (acre-ft) 45_89 72.2
c & E Loss (ft) 0.02 <um A (acres) 26,10 17.48 27.02

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 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: buring 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 indicates that there is
not a valid subcritical answer. The program defaulred to critical depth.

CRGSS SECTION

RIVER: Crystat
REACH: marble R5: 1590%

L ULIV S
pescription:
station Elevation pata UM 51
Sta Elev Sta Eley 51a Elev sta Elev sta Elev
¢ 7935.08  9.31 7926.67 11.31 7924.91 14,41 7027.25 19.1% 7918.17
19.6 7917.8 21.48 7916.72 32.94 7910.22 33,07 7910,15 37.56 7907.76
40.97 ?905.42 44.96 7202.95 47.5

177.76 1962.73 181 7905.05 197.24 7913.84 199.46 7918.82 206.71 7923.17
211,34 7925.83 213.38 7927.1a 213.81 7927.35 218.24 7927.14 223.27 7926.82
276.59 7926.76

Manning’'s n values Nt 3
sta n val Sta  n val sta  n wval
Q .06 73.32 035 95,76 .06
Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan,
73.32 95.76 479.98 486.68 492.59 1 )

CROSS SECTION OUTPUT Profile #100-year

7895.10 Element Left OB Channel  Right OB
2.1 wt. n-val. 0.060 C.035 S.DGD
7893,00 Reach Len. {ft) 479.98 486.68 492.59
crit w.5. (ft 7893.00 Flow Area (sq fr) 30.32 128.90 78.25
£.5. Slope (ft/ft} 0.009127 Area 552 ft) 30.32 128,90 78,25
qQ Total (c¢fs) 2181.00 Flew {cf3) 132.26 1676.97 71,77
Top width (ft) 59,45 TJop width (fr) 10.68 22.44 36.33
vel Tetal (Ft/s) 9.18 Avg. vel. {ft/sg 4,36 13.01 .
wmax chl ppth (ft) 5.78 Hydr. Depth {ft . 5.74 2.97
conv, total {cfs) 27828.9 Canv. (cfs) 1384.4 17553.2 3891.4
Length wed, (ft) 487.15 wetted Per. (ft 12.12 .44 27.50
Min ch £1 (ft) 7B87.24 shear (1bfsq ft 1.43 227 1.62
Alpha 1.60 stream Power (1b/ft s) 6.22 42 .58 7.70
Frein Lots (ft) 4.87 Lum volume (acre-f) 38,60 64,77 39.36
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C & E Loss (ft) 0.05 Cum 5A (acres) 22.28 17,12 21,6

warning: The energy equation could not be balanced within the specified number of iterations, The
R program used critical depth for the water surface and continued on with the calcularions. i
warning: The energy loss was greater than 1.0 ft (0.3 m). between tha current and previous cross section.
i This may indicate the need for additional cross sections. L.
warning: Quring the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back balow critical depth, This indicates that there is
not a valid subcritical answar. The program defaulted te critical depth.

CRCSS SECTION OuTPUT Profile #Floodway

E.G, Elev éft) 7895.10 Element Left OB Channel aight OB
vel Head (fr) 2.10 Wwt. n-val. 0.060 0.035 - 060
W.S. Elev (ft 7893.09 Reach Len. (ft) 479.98 486.6% 492.59
<rit w,5. (ft 7893.00 Fiow Area (sq ft) 30.32 128.90 78.23
E.G. Slope (Ft/ft) 0.009127 Area 52 fe) 30,22 128.90 78.25
q Total (cfs) 2181.00 Flow (cfs) 132.26 1676.97 371.77
Top width gfg) 59.45 Top Width Efr) 10.68 22,44 26.33
Wel Toral {ftjs) 9,18 Avy, vel, ft/sg 4.36 13.01 4,75
Max Chl opth (ft 5.76 Hydr. pepth (ft - 3. 2.97
<onv. Total {cfs 22B28.9 Conv. (cfs) 1384 4 17553,2 3891.4
Length wid, (ft) 487,15 wetted per. (ft 12,12 22.44 27.50
Min Ch E1 (ft) 7887.24 shear (1b/sq ft 1.4 3.27 1.62
Alpha 1.60 Stream Power (1b/ft s) 6.22 A2.58 7.70
Fretn Loss (th 4.87 Cum volume (acre-ft) 17.79 71.21 12.60
€ & E Loss (ft 0.05 €um 5A (acres) 6.85 17.12 5.48

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 calculatioms.
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 additiopal cross sections.
Warring: Quring the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth,

CROSS SECTION ouTPyT Profile #10-year

E.G. Elev (f1) 7894,04 Element Left 0B Channel R'ight OB
vel Heag (ft) 1.80 Wt. n-val. C.060 0.03 -060
W.5. Elev (ft 7892.24 Reach Len. (ft) 479.98 486.68 492,59
crit w.5. (ft 7892.24 Flow Area (sq Tt) 22.71 111.75 58.73
£.G. Slope (ft/fr) 0.00317% Area sg ft) 22,71 111.75 58.73
Q Total (cfs) 1657.00 Flow (c*s) 90,25 1325.14 241.62
Top width (ft) 56.3 Top width (ft) 9.23 Z2.44 24.72
vel Totral (Ft/s) 8.58 Ava. vel. (Ft/s; 3.97 11.88 4,

Max chl ppth (ft 5.00 Hydr. Depth (ft 2.4 4.98 2.38
Conv. Total (cfs 17299.0 canv. {cfs) 942.2 13834.4 2522.%
Length wtd. (ft) 487.11 werted Per, (ft 10.48 22_44 25.72
Min'ch E1 (ft} 7887.24 shear (Ib/sq fx 1.24 2.85 1.31
Alpha 1.57 Stream_ Power {1b/fr s) 4.93 33.82 5.38
Frctn Loss Ert 4.99 Cum volume {acre-ft) 29.31 55.68 27,78
C & E Loss (fr 0.04 Cum SA (acres) 19.48 17.12 18.34

program used ¢rivical depth far the water surface and continued on with the calculations. .
warhing: The energy loss was greater than 1.0 ft {0.3 m). hetween the current and previous cross section.
i This may ¥ndicate the need for additional cross sections. i
warning: During the standard step jteratiens, when the assumed water surface was set equa1 to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The progran defaulted to critical depth.

warning: The energy equation tould not be balanced within the specified number of iterations. The

CROSS SECTION OQUTPUT prafile #50-year

E.G. Elev gft) 7894.81 €lement Left 0B channel Risht o8
vel Head (ft) z.03 wr. n-val. 0,080 0.035 .

W.5, Elev (ft) 7892.79 Reach Len. (ft) 47%.98 486.68 492.59
crit W.s. (ft) 7892.79 Flow Area (sq ft) 28.02 123.97 2,52
E.G. Slope (ft/fr) 0.009208 Area (sq ft) 28.02 123.97 72.52
o Total (cfs) 3011.00  Flow (chs) 1.8 1578)34 33307
Top width {ft) 58.57 Top width (ft) 10.26 22.44 25.87
vel Total {ft/s} 9.05 Avg. vel. (ft/s) 4.27 12.73 4.59
Max Ch) Dpth (ft) . Hydr. Depth (fg) 2.73 5.52 2.80
Corw, Total {cfs) 21165.8 Lome. (cfs) 1246,3 16448.% 3471.0
Length wtd. (ft) 487.14 wetted Per. (ftg 11.64 22.44 26.99
Min ch E1 {ft) 7837.24 Shear (1b/sg ft 1.3 3.18 1.54
Alpha 1.59 stream Power (1b/ft s) 5.90 40.43 7.09
Freth Loss (fr) 4.90 Cum volume {acre-fr) 35.82 62,28 35.98
C & E Loss (ft) 0.06 Cum SA (acres) 21.48 17.12 22.70

warning: The energy equation could not be balanced within the specified number.nf iterarions.. Tha
DTEWUH‘; critical depth Tor the water surface and continued on with the caleculations.

warning: The energy loss was greater than 1.0 fr (0.3 m), between the current and previous cross section.
This may indicate the need for additional cross sections. .

warning: During the standard step dterations, when the assumed water surface was set equal to critical |
depth, the calculated water surface came back below critical depth. This indicates that there is

not a valid subcritical answer. The program defaulted to critical dapth.

CROSS SECTION OUTPUT profile #500-year

E.G. Elev (fr) 7895.72 Element Left o8 Charnel night [o1:]
vel Head (ft) 2.27 wt, n-val. 0,060 0.035% . 06D
w.5. Elev {ft 7853.45 Reach Len. (fr) 479.98 486.68 492.59
crit w,5. {ft 7893. 45 Flow Area (sq fr) 35.26 138,89 9818
E.G. Slope (fr/fe} a.00909%0 Atrea (s(? ft} 35.28 138,89 94,1¢
Q Total {cfs} 2515.00 Flow {cts) 161.49 1895.05 458.46
Top width (ft 61.21 Top Width Efc) 11.50 22.44 27.27
vel Total (ft/s) 8.51 Avg. vel. (ft/s) 4.58 13.64 5.08
uax Chl Opth (ft) 6.21 Hydr, pepth (ft) 3.07 6.19 3.31
conv, Total (cfs) 26379.0 conv. (cfs) 1693.8 10476.6 4808.6
Length wrd. (ft) 487.16 wetted Per. (ft 13.05 22.44 28.54
Min ch E1 (ft) 7887.24 sShear (1b/sq ft 1.53 3.51 1.79
Alpha 1.82 Stream Power (1b/ft s) 7.02 47.92 9.12
Freen Loss (fe 4.84 Cum volume (acre-ft) 45.59 70.18 47.56
¢ & E Loss (ft 0.0% cum sa (acres) 25.99 17.12 26.79

warning: The energy equation <ould not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations. 3
warning: The energy loss was greater than 1.0 ft (0.3 m). bétween the current and previous cross section.
This may indicate the need for additional cross sec¢tions, L
warning: During the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defauited to critical depth.

CROSS SECTION

RIVER: crystal

REACH; Marble R5: 15423
INPUT |
Description: 7
Station Elevation Data num= 62
sta Elev sta Elev 5ta Elev sSta Elev 5ta Elev
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Q0 7916.359 4.93 7914.78 8,8 7913.32  13.01 7911.74 19.21 7309,49
21.1 7908.78 27.68 7906.48 29.18 7905.94 29.61 7905.77 37.26 7902.87
40.01 7901.B9  45.35 7899.89 50.42 7898.15 60.82 7894,32 §1.52 7894.07
63.95 7893.17 6§9.6 7891.05 71.22 7B90.48 77.69 78386§ 81.463 7886.67

231.29 7901.29 z37.68 7904.01 242.46 7904.58 246.46 7905.05 247.40 7905.88
248.08 7006.2 248.7 7907.7 257.87 7014.24 260.14 7915.94 261.44 7915.7%
266.25 7914.91 266.47 7914.8

Manrning's n values nums 3
$ n val sta n val sta  n val
.06 139.92 .035 168.26 )

Bank Stai Left Rright Lengths: Left Channel n'ight Coeff Contr.  Expan.
13%.92 168.26 520.6 50z.01 87 3

CROSS SECTION QUTPUT Profile #100-year
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E.G. Elev gft) 7882.42 Element Left 0B Channel night ol
vel sead (ft) 1. wt. n-val. 0.06C 0,035 . 060
w.5. Elav (ft 7880.50 Reach Len. (ft} 520,60 502.01 487.00
crit w.s. (ft 7880.50 Flow Area (sq ft) 42,89 132.37 62.27
E.G. slepe (ft/ft} 0.011020 Area sg ft) 4z2.89 132.37 62.27
Q Total {cfs) 21381.00 Flow (cfs) 190.66 1648. 47 341.87
Top Width Eft) 66.32 Top Width Eft) 18.61 28.34 13,37
vel Total (ft/s) 9.18 A\Ig. vel. Ft/sg 4.45 12.45 5.49
Max Chl Dpth (ft) 4,69 Hydr. depth (ft 2.31 4.67 3.21
conv, Total Ech) 20776.3 conv. (cfs) 1816.3 15703.4 1256.6
Length wtd, (ft) 506.33 wetted Per. (ft) 19.18 28.34 20.29
Min ch E1 (ft) 7B75.81 shear (1b/sq ﬂ:g| 1.54 31.21 2.1
Alpha 1.47 stream Power (1o/ft s) 6.84 40.02 11.59
Frcin Loss Eftg §.79 cum voiume (acre-ft) 38.19 £3.32 38.76
C & E Loss (ft 0.22 cum 54 (acres) 2.1 16.83 23.42
warning: The energy equation could not be bajanced 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 €.5 ft (0.15 m). This may indicate the need for
additional cross sections.

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 cress sections.
warning: 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 indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION OUTPUT Profile #Floodway

£.6. Elev {f1) 7892.42 £lement Left OB channel  Kight 0B .
vel Head (tx) 1.92 wt. n-val. 0.060 0,035 8.060
W.S. Elev (ft) 7880.50 #each Len, (ft) 520.60 502.01 487,00
crit w,s. (ft) 7880, 50 Flow Area {sq ¥t) 42.89 13z2.37 62.27
E.-G. Slope (ft/ft) 0.011020 Area 52 ft) 42,89 132.37 62.27
g Total (cfs) 2181.00 Flow (cfs) 190,66 1648, 47 141.87
Top width E'Ft) 66.32 Top width Eft} 1B.61 28.34 19,37
vel Total {ft/s} 9,18 Avg. vel. ft/sg 4.45 12.45 5.49
Max chl Dpth (ft 4.69 Hydr. pepth (ft W31 1.67 3.21
Conv. Total (cfs 20776.3 cony. {cfs) 1816.13 15703.4 3256.6
tength wtd, (Ft) 507.90 wetted Per, (ft 19.18 .34 20.29
Min ch E1 (ft) 7875.81 shear {1b/sq ft 1.54 3. 2.11
Alpha 1.47 stream Power (1b/ft s) 6.84 40,02 11.59
Frctn Loss Eftg 7.20 cum volume (acre-ft) 17.39 69.75 11.80
€ & E Loss (ft 0.17 cum Sa (acres) 6.69 16.83 5.22

warning: The energy equation could pot 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 fr (0.15 m). This may indicate the need for
additional cross sections. .

warning: The energy Josx 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 iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION OUTPUT Profile #10-year

E.G. Elev {ft) 7881.45 £lement Left OB chanrel  Right OB
vel Head (ft) wt. n-val. 0.060 0,035 3.060
w.5. Elev {ft 7879.80 reach Len. (fr) 520.60 502.01 487.00
. crit w5, {ft 7879.80 Flow "'d'F%q ft) 30,80 112,49 49 pa
E/6. §)Jope (Ft7¥t) T 011527 Area s? t 30.80 112.49 49,08
Q Total (efs) 1657.00 Flow (ets) 125.30 1285 .40 246.30
Top width Eft) 62,34 Jop width (ft) 15.79 2B.34 18.21
el Total (Ft/s) 8.61 Avg, vel, {ft/sg 4,07 11,43 5.02
Max chi Dpth {ftg 3.99 Rydr. Depth (ft 1.95 3.97 2.70
conv. Total chs 15433.2 conv, (cfs) 1167.1 11972.1 2294.0
Length wtd, (ft) 506,21 watted Per. (ft 16.28 28.34 18.93
Min ch E1 (fr) 7875.81 shear (Ib/sq ft 1.36 Z.86 1.87
Alpha 1.43 stream Power (1b/fr s) 5.54 32,64 9.35
Frctn Loss (ft) 6.94 cum volume (acre-ft) 29.01 54.42 27.1}
¢ & E Loss (ft) 0.20 cum sa (acres) 19,34 16.83 19.10

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 calcylations.

warning: The velocity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for
additional cross sections.

warning: The energy loss was greater than 1._0_ft (0.3 ). between the current and previous cross section.
This may indicate the need for additional cross sections.

warning: puring the standard step iterations, when the assumed water surface was set equal to critica)
depth, the calculated watrer surface came back below critical depth. This indicates that thera is
not a valid subcritical answer. The program defaulted to critical depth.

CRO5S SECTION OUTPUT Profiie #50-year

€.G. Elev (ft) 7882.16 Elemant teft 0B Channel m’gh: o8
vel Head (ft) . wt. n-val, . 0.035 .060
w.5. Elev (ft 7880.32 reach Len. (ft} 520.60 502,01 4B7.00
crit 7880.32 Flow Area (sq ft) 39,60 127,27 58,81

0.011036 aArea (53 fr) 39.60 127.27 58,81

2031.00 Flow (efs) 171.42 1544,98 314.60
Top width gft) 65.31 Top wideth (ft) 17.5%0 28.34 19.07
wel Total) fefs) 3.00 wig. wel. (fufs 4,33 11.14 5.35
max chl 9pth (f:g 4.51 Hydr. Depth (ft 2.21 4,49 3.08
Conv, Total chs 19333.4 conv. (cfs) 1631.7 14706.9 2954 .8
tength wrd. (ft) 506.30 wetted Per. {ft) 18.45 28.34 15.9%
min ch E1 (ft} 7875.81 shear (1b/sq fta 1.48 3.09 2,03
Alpha 1.46 stream Power (1b/ft s) 6.40 17.56 10.87
Freta Loss éftg 6.78 cum volume (acre-ft) 315.45% 60.88 35,24
£ & € Loss (ft 0.21 cum 5a {acres) i1.32 16.83 27.45

warning: The energy equation could not be balanced within the specified number of iteratjons. Tthe
program used critical depth for the water surface and continued on with the calculations.
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warning: The velocity head has changed by more thas 0.5 ft (0.15% a). This may indicate the need for
additional cross sections.

warning: The energy Toss 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 iterations, when the assumed water surface was set equal to ceitical
depth, the calculated water surface came back below critica) depth. This indicates that there is
nat a valid subcritical answer. The program defaulted te critical depth.

CROSS SECTION OUTPUT Profile #500-year

E.G. Elev (ft) 7882.99 £lement Left 0B channel  Right OB
vel Head {ft) 2.0 Wt n-val. 0.060 0.035 .

W.5. Elev (ft 783043 Reach Len. (ft) 520,60 502.01 487.00
crit w,s, (ft 7880, 89 Flow Area (sq ft) 30,49 143.50 70.0C
E.G, slope (ft/fr) 0,910801 Aren 52 £} 50. 49 143,50 70.00
G Total (cfs) 2515.00 Flow (cfs) 236.08 1875.65 403.27
Top width Eft) ©5.50 Top Width §ft} 20.14 28.34 W0.02
vel Toral {ft/s) 9.53 Avg. vel. 'Fl:,n'sg 4.68 13.07 5.76
Max chl ppth [fl:g £.08 Hydr, Depth (ft 2,51 5.06 3.50
Conv, Total §cfs 24087.7 conv, (cfs) 2261.1 17964.2 3862.4
Length wrd, {ft} 506.4)  wetted Per. (fx 20.77 28.34 21.05
Mmin'ch E1 (ft) 7875.81 shear (1b/sq ft 1.65 3.45 2.26
Alpha 1.48 Stream_power (1b/ft s} 7.74 45.04 13.04
Frctn Loss Eftg G.64 Cum voluyme (acre-ft) 45.12 6B. 80 46.65
C & E Loss (ft 0.25 Cum SA {acres) 25.82 16.83 26.52

warning: The energy equation ¢ould not be balaznced 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 m). This may indicate the nead for
. additional cross sections. .
warning: The ener9¥ toss was greater than 1,0 ft (0.3 m). between the current and previcus cross section.
R This may indicate the need for additional <ross sections.
warning: puring 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 indicates that there is
ot 2 valid subcritical answer. The program defaulted to critical depth.

CRO55 SECTION

RIVER! Crystal

REACH: Marble RS: 14521
INPUT
pescription:
station Elevation Data Pum= B0
sta sta Elev sta Sta Sta Elev

Elev Eley
0 7910.52 2.49 7908.55 6.08 7905.79 12.85 7900.37 14.4 7E99.14
20.8 7894.01 21.57 7893,81 23.21 7893,37 30.54 7891,39 43,93 7EE7.

46.85 7BB7.01 S4.29 7885.02 55.01 7884.83 57.67 7884.11 63.15 788Z.64
64.64 7882.24 75 7879.46 79.47 7B78.27 95.72 7871.91 96.01 7873.85
101,94 7g72.27 106.08 7871.77 121.56 7B69.B8 126.44 7863.22 136.56 786E.8
144.71 7B6B.66 14;.;1 7868.6 157.87 786E.42 161,02 7868.15 168.23 7B&E.3

404, 7892.84 410.42 7895.47 7897.38 417.52 7B98.55 420.52 7900.09
426,32 7902.87 427,19 7903.26 430.05 7902.69 433.75 7900.92 435.98 7900.58%
Manning’ s n values nume 5

s5ta n val sta n val sta n val Sta nval 5ta n val

0 .06 245.35 -05 329,54 .035 346,98 .05 360.15 .08

Bank Sta: Left Right Lengths; Left Channel Right coeff Contr.  £xpan.

329.54 346.96 552.68 542.09 587.67 W1 .3

CROSS SECTION OUTPUT  Profile #100-year

E.G. Elev (ft) 7866.56 Element Left 08 Channel Righ: oB
vel Head (ft) 1.1 Wt. n-val, 0.050 0.03% .050
w.5. Elev (ft 7865.39 Reach Len. (ft) 552,68 542,09 SR7.67
crit w.5. {ft 7865.39% Flow area (sq ft) 190.73 56.65 34.89
E.G, 5]ope (ft/fr) 0.016687 Area 52 ft) 190.73 56.65 34.89
Q Toral {cfs) 2181.00 Flow (cfs) 1277.73 681.33 221.94
Top Width (ft) 117.24 Top width (ft) 82.45 17.42 17.37
vel Total (ft/s) 7.71 A\-‘g. vel, ft/s; 6.70 12.03 6.36
Max chl opth (ft; 3.41 Hydr. Depth (ft 2.31 3,25 2.01
Conv. Total E:fs 16883.9 cenv. {cfs) 5891, 4 5274.4 1718.1
Lgngttﬁ w%d'(f ;r.) 73%13% w;tted(qeh;. (t;t} 822743 17.44 17 .78
Min ch E T - shear sq ft . 3.38 2,04
Atph B Stream Power {10/ PT 5 16709 40,70 13.02
Frctn LOSS Eftg 6.51 Cum volume (acre-ft) 316.80 62.23 38.22
€ & E Loss (ft 0.10 cum 5A {acres) 21.51 16.57 23.21

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

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: Quring the standard step iterarions, when the assumed water surface was set equal to cri tical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical znswer, The program defaulted to critical depth.

CROSS SECTION QUTPUT Profile ¥Floodway

E.G. Elev (ft) 7866.94 Element Left 0B Channel  Right 0B
vel Head {ft) 1.35 wt, n-val. 0.050 0.035
w.5. Elev (ft) 7865.59 Reach Len. (ft) 552.68 542.09 587.567
crit w.s. (ft) 7B65.59 Flow Area (sq ft) 185.02 60.12
E.G. 5lope (ft/ft) 0.018922 Area Esg ft) 189.02 60,12
o Total {(cfs) 21E1.00 Flow (cfs) 1467.51 713.49
Top width (ft) B6.96 Top widch Ef:) 69.54 17.42
vel Total (ft/s) 8.75 Avg, vel. (ft/s) 7.76 11.87
Max chl ppth (frg 3.61 Hydr. pepth (ft} W72 1.45
conv. Total (cfs 15855.1 conv. {cfs) 10668.3 5186.8
Length wtd. (ft) 548.65 wetted Per, (ft; 72.22 20.75
Min ch E1 (Ft) 7861.98  shear (1b/sq ft -0 3,42
Alpha 1.13 stream power {1b/fr s) 14.00 40.62
Frcen Loss (ﬂ:g 8.59 cum velume (acre-ft) 16.00 68,64 11.46
c & E Loss (ft 0.08 cum SA (acres) 6.16 15,57 5,11

warning: The energy equation could not be balanced within the specified number of iterarions, 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 m). This may indicate the need for
additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). berween the current and previous cross section,
This may indicate the need for additiopal cross sectians,

warning: During the standard step iterations, when the assumed water surface was set egual to crirical X
depth, the calculated water surface came back below critical depth. This indicates that there is
not a vaiid subcrivical answer. The program defaulted to critical depth,

CRO5S SECTION OUTPUT Profile #10-year
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E.G. Elev gft) 7865.98 Element Left 0B ¢hannel R\ght o8
vel Head (ft) 0.93 wWt. h-val, 0.050 0.035 050
W, 5. Eley (fr 7864,99 Reach Len, (ft) 552.68 542.09 587.67
crit w,s, (ft 7E64.99 Flow Area (sgq ft) 158,32 49,70 28.13
E.G. Slope (ft/fr) 0.016567 Area sa ft) 158.32 49,70 28.13
q Total (cfs) 1657.00  Flow {cfs) 950,99 545,99 160.02
Top Width 5&) 114.13 Top wWidth Eft) 80.21 17.42 16.55
vel Total (ftjs) 7.02 Avg. Vel ft/sg 6.01 10.96 5.69
Max <hl bpth (ft 3.01 Hydr. Depth (ft 1.97 2,85 1.70
conv. Total (cfs 12873.6 conv. {cfs) 7188.4 4241.9 1243.2
rengeh wid, €£6) 550.62 wetted Per, (ft 80,46 17.4%4 16.36
Mmin ch g1 (f5) 7861.98  shear (lb/sq ft 2.04 2.9 1.73
Alpha 1.29 stream_power (1b/ft s} 12,22 32.38 3.82
Frctn Loss éf:g 7.56 cum Volume (acre-ft) 27.88 53.49 26.74
c & E Loss (ft 8.02 cum SA {acres) 18.77 16,57 18.90

warning: The energy equation could not be balanced within the specified rumber of iterations. The
) program used critical depth for the water surface and continued on with the calculations-
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previcus cross section,
. his may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer, The pregram defaulted to critical depth.

CROSS SECTION QuTPuT profile #50-year

E.G. Elev grt) 7866.40 Element Left OB channe] uigh: OB
vel Head (ft) . Wwt. h-wval, 0.050 0.035 .0s0
W.S. Elev {ft 7865.79 reach ten. {ft) 552.68 542.0% 587.67
crit w,s, t 7865.29 Flow Area {(sq ft) 182.02 54.80 33.06
E.G. Slope {fi/ft) 0,016583 Area s? ft) 182.02 54,80 33.08
g Total (cfs) 2031.00 Flaw (cfs) 1184.15 642.74 204, 12
Top Width (fi) 116.43 Top width Eft) B1.85 17.42 .

vel Total (ft/s) 7.53 AVE- vel. ft/sg 6.51 11.73 6.17
Max ch] ppth (ft 3.30 Hydr. Depth (ft . 3.15 1.93
canv. Total (cfs 15771.5 conv. (cfs) 9195.4 48093.1 1585.0
Length wtd, (ft) 554.35 wetted Per. {ftg 82.13 17,44 17.53
Min ch E1 (ft} 7861.08 shear (lb/sq ft 2.29 3.25 1.95
Alpha 1.27 stream Power {1b/ft s) 14.93 38.16 12.05
Fretn Loss Eft 6.49 cum Voluyme (acre-ft) 34.12 59.83 .72
C & E Loss (ft 0.09 cum SA (acres) 20.73 16,57 22.2%

Warning: The energy eguation tould not be batanced within the specified number of jteravions. The
. program used criticad depth for the water surface and continued on with the calculations. |
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: During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calrulated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer, The program defaulted to critical depth.

CROS5 SECTION ouTpur Pprofile #500-vear

E.G. Elev (ft) 78566.91 Element Left 08 <hannel aw’gh: 0B
vel Head (fr) 1.25 wt. n-val. 0.050 0.035% L0511
w.5. Elev (ft 7865.66 Reach Len. (ft) 552.68 542,09 SA7. 67
crit w.s. (¥t 7B65,66 Flow Area (sq ft) 212.99 61.31 39.61
E.G. Slope (ft/ft) 0.016G71, Area Es$ fr) 212,99 61.31
q Total {cfs) 2515.00 Flow {cfs) 1488.99 762.85 263.16
Top Width 5ft) 119.30 Top width (ft) 83,95 17 .42 17.91
vel Total (ft/s) g.01 Avg. vel, (ft/sg 6.99 12.44 6.64
Max ch} ppth (th 3.68 Hydr. Depth (ft . 3.52 2.21
Conv. Total (cfs 19838.7 cony. (cfs) 11745.4 6017.5 2075.8
Length wed, (ft) 555.31 wetted per. (ft 84.26 17.44 18,33
! min ch ET1 (ft) 7861.98 shear (1b/sq ft 2.54 3.53 2.16
| alpha 1.25 stream Power (1h/ft s) 17,73 43.89 14.36
Fretn Loss Eftg ©.99 Cum Yolume {atre-ft) 43.54 &87.62 45.D04
< & E Loss (ft 0.10 Cum SA (acres) 25,20 16.57 26.31

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 enerq¥ loss was greater than 1.0 fr (0.3 m}. between the current and previcus cross section.
This may indicate the need for additional cross sections. A

warning: During the standard step iterations, when the assumed water surface was ser egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer., The program defaulted to critical depth.

CROSS SECTIGN

RIVER: Crystal
REACH: Marble RS: 14378

IRFUT.
Description: |
station Elevation Data nums= 125

Sta Elev 5Ta Elev sta Elev sta tlev sta Elev

. . 7843
B50.98 185.63 7B51,85

506.48 7876.6 500.85 7876.84 515.77 7877.77 519.02
$30.4 7BB2.94 1531.18 7883.38 531.19

545.86 7880.21 547.78 7880,33 570.08 7B80.07 S71.a6 78805 578 7881.92
Manning's n values L= 5 N
sta n val sta n val sta n val sta n val sta n val :
s} .06 104,32 -05 135.94 .0315 168.87 .0S 2B6.B1 .06
gank sta: Left Right Lengths: Left Channe] R'ight coeff Contr, Expan.
135.94 168,87 535,21 594,19  522.7 .1 .3
Ineffective Flow nums
sta L sta R Elev Permanent
128,24 578 7852.3% F
CROS5 SECTION OUTPUT Profile #100-year
£.G, Elev éft) 7853.47 Element Left 08 Channel Right o8
vel Head (ft) c.45 wt. n-val. 0.051 0.035 050
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W.S. Elev (ft 7852.62 Reach Len. (ft) 535.21 99, 1 2.70
crit w.s. (ft TE52.62 Flow Area (3q ft) 94.03 120.62 169.19%
E.G. Slope (Ft/ft) €,00E738  Area (sq ft) 94.03 120,62 159,19
¢ Total (cfs) 21E1.00 Flow (cfs) 465.17 1137.46 £78.37
Top Width Eft} 207.06 Top width Ef!) 38.26 32.93 135.87
vel Total {ft/s) 5,68 Avg. vel. ft/sg 4,95 9.43 3.42
Max Chl ppth ¢ft 3, Hydr. Depth (ft 2.4 3.66 1.2
Conv, Total (cfs 23331.7 Conv, (cfs) 4976,3 12168.2 €187.2
Length wtd. (ft) 575.59  wetted per. {ft 39,61 32.93 136.86
Min“ch €1 (ft) 7848.90 shear (lb/sq ft 1.30 2.00 0.67
Alpha 1.69 stream_ Power {(1b/ft s) 6.41 18.84 2.31
Frctn toss gf:g 5.35 Cum volume (acre-ft) 34,99 61.12 36.84
€ & E Loss {ft 0.10 Cum 5A (acres) 20.75 16.26 22.18

warning: The energy equation could not be balamced within the specified number of fterations. The
. program used critical depth for the water surface and continued on with the calculations.
warning: Divided flow computed for this cross-secticn. R
warming: The velocity head has changed by more than G.5 ft (0.15 m). This may indicate the need for
. additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.} m). between the current and previcus cross section.
. This may indicate the need for additional cross sectjons. .
warning: puring the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION QUTPUT Profile #Flocdway

E.G. Elev (ft) 7855.77 Element Left oa Channel Righ: B
vel Head (ft) .17 wr, n-val. .03 .059
W.5. Elev {ft 7853.60 Reach Len. {Ft) 535.21 599.1% 522.70
€rit w.s. {ft 7853.60 flow area (sq fr) 152.83 41.10
E.G. Slope {ft/ft} 0.013158 Area Esg ft) 152.83 41. 1

q Total (cfs) 2181.00 Flow (cfs) 1894.58 286.42
Top Width Ef:) 44.06 Top width éft) 12,93 11.13
vel Total (ft/s) 11.25 avg, vel, f\:/sg 12.40 6.97
Max chl ppth (ft 4.70 Hydr. Depth (ft 4.64 3.69
Conv. Total Ech 19013.7 conv. (cfs) 16516.7 2497.0
Length wtd. (ft) 587.53 wetted per. (ft 37.63 14.06
Min'ch E1 (fr) 7848.90 shear (Ib/sq ft 3.34 2.40
Alpha 1,11 stream Power (1b/ft s) 41.36 16.73
Freen Less Eftg 6.57 cum volume (acre-ft) 14,80 67.31 11.18
C&E Loss (Ft 0.09 Cum SA (acres) 5,72 16.26 5.04

warning: The energy equation could not be balapced within the specified number of iterations. The
. program used critical depth for the water surface and continued on with the calculations.
wWarning: The cross section had to be extended verhca'l'lg during the critical depth calculations,
warning: The energy loss was greater than 1,0 ft (0.3 m). between the current and previous cross saction.
i Thiy may indicate thé need for additional cross sections. .
warning: During the standard step itarations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION DUTPUT Profile #10-year

E.G. Elev (ft) 7853.44 £lement Left 08 channel  Right 0B
vel nead (fr) 1.18 wt. n-val, 0.051 0.035 8.050
W.5. Elev (ft 7852.26 #each Len. (ft) 535.21 599,19 522.70
Crit w.5. (ft 7852,26 Flow Area {(5q ft) B80.24 108.64 31.87
E.G. Slepe (ft/ft) 0.011559 Area Es$ t) 86,24 108.64 124.26
Q Total (cfs) 1657.00 Flow (cfs) 415.10 1098.94 142.97
Top width Eft) 182.89 Top Width EFt) 7. 32,93 112.39
vel Total (ft/s) 7.51 avg. vel. ﬂ:/sg 5.17 10.12 4.49
Max €hl ppth (ftg kI dydr. Depth (ft 2. 3. 1.69
Conv. Total (cfx 15412.4 conv. (cfs) 3861.0 10221.6 1329.8
tength wtd, (ft) 582,10 wetted Per. {ft; 38. 32.91 19.15
Min Ch ET (ft) 7848.90 shear (1b/5q ft 1.49 2.38 1l.20
Alpha 1. stream power (1b/ft s) 7.71 24,08 5.19
Frctn Loss (ft) 6.52 cum velume {acre-ft) 26.37 52.50 25.71
C & E Lass (fr} 0.05 <um SA {acres) 18.02 16.26 18.03

warning: The energy equation could pot be balanced within the specified number of iterations. The
program used critical depth for the warer surface and continued on with the calculatians,
warning: Divided flow computed for this cross-section, .
warning: The energy loss was greater than 1.0 ff {0.3 m). between the current and previous cross section.
This may indicate the need for additicnal cross sections. L
warning: puring the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below c¢ritical depth. This indicates that there is
The prugram defaulted to critical depth.

not a valid subcrictical answer. r tic . .
15 location. The critical depth with the lowest, valid, water

Multiple critical depths were found at ¢
surface was used.

Hote:

B B EPEEEEE EBE E B B B B B B B B B

CROSS SECTION OUTPUT. Profile #5Q-vear

E.G. Elev $f|:)
Vel Head (ft)

crit w,s. (ft
E.G. Slape (fr/ft)

vel Total (ft/s}
sax chl ppth {ft)
Conv. Total E:fs]
Length wrd. {ft)
Min ch ET (ft)

Alpha
Frctn Loss (ft%
C & E Less (ft

7853.35

7852.52
7852.52
0.00E695
2031.00

Element

wt. n-val.

reach Len. (ft)
elow Area (5q fr)

Hen B35V

Avg. vel (ft/sg
Hydr. Depth {ft
conv, (cfs)

wetted Per. (ft

shear (Tb/sq ft
stream power (1b/ft s)
cum volume (acre-ft)
cum SA (acres)

Left 08

channel  Right o8
G.035 3.050
599.1% 522.70
117.37 156.46
117.37 156.46
10B4.16 §12.12
32.93 25.60
9.24 3.27
3.56 1.25
11627.1 £492.2
32.93 126.56
1,93 0.67
17.87 2.20
58.76 33.44
16.26 21.28

wWarning: The energy equation could not be balanced within the specifiad number of irerations. The
program used critical depth for the water surface and continued on with the calculations.
warning: Divided flow computed for this cress-sectien.

warping: The velocity head has changed by more than 0.5 ft (0.15 m}.
additional cross sectjons,

warning: The energ

depth, the calculated water surface came back below critical depth.

not a valid subcrirical answer. The program defaulted te ¢ritical depth.

This may indicate the need for

loss was greater then 1,0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additienal cross sections. L
warning; During the standard step jterations, when the assumed water surface was set equal to critical

CROSS SECTION OUTAUT  Profile #500-year

E.G. Elev (fr)
va) wead (T1)
w.5, Elev (ft}
crit w,s, (ft)
E.G. Slope (ft/ft}
q Toral (cfs)
Tuﬁn width (ft)
vel Total (fr/s)
Max ch1l ppth (ft;
c«:nv.hTot;? ?;g
Length wrd.
M'ingch £l {ft)
Alpha

7853,72
.91

Element
WL, n-val.
rReach Len, (fr)
Flow Area (sq ft)
Ares (5$ ft)
Flow (cfs)

Tep width Eft)

conv,
wetted Per, (ft
shear {1b/sg ft
stream Power (10/Ft s)

Left OB
051

535.21

101.26

This indicates that there is

Chanhel  Right OB
0.035 g.OSD
599.19 522.70
126.81 197.13
126,81 197,13
1257,1% 725.62
32.93 160,82
9.81 J.68
3.85 1.
13226.8 7634.2
32.93 161.85
2.17 0.69
21.53 2.53
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FrCTn Loss éft; 5,68 cum Volume (acre-ft) 41.55 66.45 44,44
€& E Loss (ft 0.13 cum SA (acres) 24.42 16.26 25.10

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: oivided flow tomputed 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
i additional cross sections. i
warning: The energy Joss was greater than 1.0 ft (0.3 m). berween the current and previous cross section.
X This may indicate the need for additional cross sectrions. .
warning: puring the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surfsce came back below critical depth, This indicates that there is
not a valid subcritical answer. The program defaulted te critical depth,

CROSS SECTION

AIVER: crystal

REACH: Marble R5: 13779
INPUT

pescription:
station Elevation pata M= 164
5

. 67 . - .
869,38 y86B.28 874.06 7867.85 &77.96 7869.14 B79.38 7869.55

I 4819
.97 7843, . .
. . ; 143.6 7842
15377 . : :
1715.98 7840 48 178100 Taba8 if6.31 TRIC.08 18804 7834189 2000 TAI4AD
: 3 . 2 . . 3
26 ; . . .
. 303
3 1

Manning s n values nums 5
sta n val s5ta n val sta n val sta n val sta  n val
0 .06 175.96 .05 188.64 .035 220.09 .05 276.84 .06
pank $ta: Left Right tengths;: Left Channel Right coaff Contr, Expan.
188.64 220.G9% 465.25 464.83 455.06 .1 .3
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (fr) 7841.52 Element Left OB Channel Righc ca
vel dead {T1) 1.8 Wr. n-val, 0.050 0.035 050
W.5. Elev Eft 7839,64 Reach ten. (ft) 465,25 464.83 465,06
crit w5, {ft 783964 Flow Area (sq ft) 25.84 149.26 50.86
E.G. Slape (ft/fr) G.009999 Area sa ft) 25.84 149,26 50.86
q Teral (cfs) 2131.09 Flow {cfs) 127.57 1781.48 271.94
Top width (ft) 62,83 Top width Eft) 11.00 11.45 20.38
VJ Total (ft/s) 9.65 Avd. vel. f:{sg 4.94 11.94 5.35
max chl ppth (ft; 4,75 Hydr. Depth (ft 2,15 4,75 2.50 »
Conv, Tetal {cfs 21910.4 cenv. (cfs) 1281.6 17896.8 2732.0
Length wtd. (ft) 464.93 wetred Per, (ft 11.99 1,45 20,93
Min ch E1 (ft) 7834.89 shear (lb/fsq ft . 2.94 1.50
Alpha 1.30 stream_ power (1b/fr s) 6.58 35.04 8.04
Frctn Loss {ft) 5.1% cum vValume facre-fc) 1426 5%.27 35.92
C & E Loss (fr) 0.03 Cum SA (acres) 20.44 15.81 21,24

wWarning: The enargy 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 calcylations, X

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sectien.
This may indicate the need Tor additional cross sections. .

warning: puring the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical Jepth, This indicates that there is
not a valid subcritical answer. The program defaylted to critical depth.

CROSS SECTION OUTPUT Profile #Flocdway

£.6, Elev (f1) 7841.52 Element Left og Channel n.ight 0B
vel Head {fr) 1.88 WL, n-val, 0.050 0.035 .050
w.5. Elev {ft 839. Reach Len. (ft) 465.25 464.83 465.06
crit w5, (ft 783964 Flew Area (sq ft) 25.84 149.26 50,86
E.G. Slope (ft/ft) 0.009909 Area Es? f) 25.84 149.26 50.86
Q Tatal (efs) 2181.00 Flaw {cfs) 117.57 1781.48 271.94
Top width (ft) B2. Top width (ft) 11.00 31.45 20.38
Ve? Total (ft/s) 4,65 Avg, vel. (Ft/sg 4.94 11.94 5.35
max chl ppth (ft; 4,75 Hydr. Depth (ft 2,35 4.75 2.50
cony. Total (¢fs 21910.4 conv. {cfs) 12B1.6 17896.8 2732.0
tength wtd. (ft) 464 .91 wetted Per. (ft 11.99 3145 20.93
Min _ch 1 (ft) 7834.82 shear (1b/sq ft 1. 1 1.50
Alpha 1.30 stream Power {1b/ft s) 6.58 35.04 8.04
frcen Loss (ftg 5.19 cum volume (acre-ft) 14.64 65.23 10.63
€ & E Loss (ft 0.03 Cum 5A (acres) 5.65 15.81 4,85

warning: The energy equation could not be balanced within the specified pumber of iterations. The
program used ceitical depch for the water surface and continued on with the calcularions.

warning: The energy 1655 was greater tham 1.0 ft (0.3 m). between the current and pravious cross section.
This may indicate the need for additional cross sectiens, .

warning: Curing the standard step iterations, when the assumed water surface was set equal to cricical |
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritica) answer. The program defaulted to critical depth.

CROSS SECTION ouTPUT Profila #10-year

£.G. Elev (fr) 7840, 55 Element Left 0B Channel R‘ight OB
vel Head (ft) 1.67 wt, n-val, 0.050 0. 050
w.5. Elev (ft) 7838, B8 rReach ten. (ft) 465.2% 464,81 465.06
crit w.s. (ft) 7838, 88 Flow Area {sg ft) 18.06 125,31 16.43
E.G. Slope (ft/ft) 0.0)0863 Area (sg fr) 18.06 125.31 16.43
q Tetal (cfs) 1657.00 Flow (cfs) 81.87 1393.55 181.59
Top width (fr} 58.22 Top Widch (ft) 9.39 31.45 17.38




CrystalRiver, rep
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vel Tetal (fi/s) 9.22 Avg. vel. (ftfs% 4.5} 1.12 4,99
Max chl opth (ft; 3.93 Hydr. Depth (ft . 3.98 2,10
Conv. Total (cfs 15898.2 conv. (cfs) 785.5 13370.5 1742,2
Length wtd. (ft) 464.92 wetted Per. (ft 10.20 31.45 17.84
Win ch E1 (ft) 7834.389 shear (1b/sq ft 1.20 2.70 1.38
Alpha 1.27 stream Power (1b/ft =) 3.44 30.05 6.90
Fretn Loss EF( 5,27 Cum Volume (acre-ft) 25.76 50.90 24.75
C & E Loss (ft 0.07 cum SA (acres) 17.73 15.81 17.25

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 energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross secrioa.
. This may indicate the need for additional cross sections.
warning: puring the standard step iterations, when the assumed water surface was set equal to critical |
depth, the caiculated water surface came back below ¢ritical depth. This indicates that there is
not a valid subcritical apswer. The program defaulted to critical depth.

CROSS SECTION OUTPUT Profile #50-vear

E.G, Elev gft) 7841.26 Element ieft 0B channel sight OB
vel Head {ft) 1.84 wt. n-val. 0,050 0.035 LG50
W.S. Elev {ft 7839, 42 reach Len. (fc) 465.25 464,83 465,06
crit w,s. {ft 7839. 42 Flow Area (sq ft) 23.52 142,48 46.55
E.G. Slope {ft/ft) 0.010202 Area Esg ft) 23,52 142.48 46.55
Q Total (cfs} 2031.00  Flow {cfs) L11.77  1672.86 244,37
Jop width EF:] 61.61 Top width Eft) 10. 56 31.45 19.60
vel Total (ft/s) 9,56 Avg. val. ft/sg 4.84 11.74 5.2%
Max chl ppth (ﬂ:; 4,53 Hydr. bepth (ft 2.23 4.53 2.37
conv, Total (cfs 20106.6 +  coanv. (cfs) 1126.3 16561.1 2419.2
Length wtd. (ft) 464.92 wetted Per. (ftg 11.49 31,45 20.13
Min ch 1 {ft) 7834.89 shear (lb/sq ft 1.30 2.89 1.47
Alpha 1.29 stream Powar (1b/ft s) 6.31 33.88 7.73
Frctn Loss (ft; 5.27 Cum volume (acre-ft) 31.70 56.97 32.23
C & E Loss (ft 0.04 cum SA {acres) 19.67 15.81 20,41

warning: The energy equation could net be balanced within the specified number of jterations. The
. program used ceitical depth for the water surface and contipued on with the calculations.
warning: The energy loss was greater than 1.0 ftr (0.3 m). between the current and previous cross section.
. This may indicate the need for additicnal cross sections.
warning: During the standard step iterations, when the assumed water surface was set equa) to critical |
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical aznswer. The pregram defaulted te ¢ritical depth.

CROSS SECTION OUTPUT Prafile #500-year

E.G. Elev l(_ft} 7842.0% glement Left o8 charnel nw‘ghc on
vel Head (ft) 2.20 wt. n-val, 0.050 0.035 .
W.5. Elev (ft 7839.89 Reach Len. {ft) 465,25 464.83 465.06
crit w.s. (ft 7839.8% Flow Area {sq ft) 28.71 157.27 56.20
E.G. Slope (fr/ft) Q.010870 area gs% £t 2 157.37

Q Total (cfs} 2515.00 Flow (cfs) 154.26 2035.59 325.15
Top width Ef:) £7.40 Tep width 5&) 11,53 31.45 24.43
vel Totral (ft/s) 10,133 Aavg. vel, ft/sg 5.37 12,94 5.79
max Chl Dpth [ﬂ:; 5.00 Hydr. Depth (ft 2.49 5.00 2.30
Conv, Total {cfs 24122.1 conv, {cfs) 1479.6 19524.0 3118.6
Length wtd, (ft) 164,93 wetted per, (ft 12.57 31.45 25.01
Min ¢h ET (ft) 7834.39 shear (lb/sq ft 1.5% 3.39 1.52
Alpha . stream Power (1b/ft s) 8.13 43.62 8.82
Frctn Loss Eft) 5.38 £um Yolume {acre-ft) 40,75 64.50 42.92
C & E Loss (ft) 0.08 cum SA (acres) 24.11 15.81 23.99

warning: The energy equation could not be balanced within the specified number of iterations. The
R program used critical depth for the water surface and continued on with the calculations.
warning: Divided flow computed for this cross-section. )
warning: The energy loss was greater than 1.0 ft (0.3 m). berween the current and previous cross section.
. This may indicate tha need for additional cross segrions.
warning: 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 indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: crystal

REACH: Marble ®S: 13314
INPUT
Description:
station Elevation Data num= o2
sta Elev Sta Elev sta Elev Sta Elev sta Elev
0 7853.18 17 7848.99 17.16 7848.94 37 7843.14 37.21 7841.27
49,22 7838.74_ 50,69 783,63 57 7B38.2 67 _2837.68 781718
"9777836.93 117°7835. 79 127 7635.71 137 7835.41 139.34 7§35.24
146.85 7832.06 147 7831.99 147.12 7831.94 153.45 7879.3 156.93 7829.1
167 782B.77 177 7828.67 1B83.81 7827.81 209.18 7827.75 215.79 7830.2
217 783D.27 217.55 7830.46 222.01 7B31.96 226.42 7832,1 227 7832.3%
237,01 7832,94 238.7 7831.02 246,34 7834.62 246.72 7834.71 257 7834.1
266.7 76833.9 277 7833.TS W7 7833.62 317 7B32.99 357 7837.23
377 7831.97 397 7831.59 417 7831.84 437 7831.97 457 7832.35
477 7832.48 497 7832.73 §17 7833.36 537.16 7833.36 557 7833.49
57 3597.16 7834,01 617 7B34.26 627 7834.19 637 7834.14
657 7834.64 7 7 7835,65 7 7835.53 7 7835.54
757 760.95 7835.29 763.6 7835.82 764.66 7836.04 766.85 7836.11
7 7836.39 7 7836.54 797 7836.67 78317.05 7 7837.31
857.16 7837.31 77 7837.94 EB7.44 7838.17 391,47 7838.23 4 7340.6
840.88 897.16 7B40.96 907 7845.27 7B45.13 914,18 7B49.74

897 7 . . . . .36
916.92 7850.16 920.81 7BS0.71 941.39 7850.46 943.62 7850.31 947 7849 .82
947.96 7849.44 948.49 7B49.77 955.43 7/856.42 956,96 7B58.07 957 7858.12
957.25 7858.38 964.42 7B63.49

Manning's n vValues nums= 3
sta n val sta n val sta 0 val
0 .06 183.B1 .035  209.18 .06
Bank sta: teft Right Lengths: Lefr Channel Right c¢oeff Contr. EXpan.
209.18 514.62 494.08 474 87 .1 .2
Ineffective Flow num= 1
Sta Ll sta R Elev Permanent
246.72 964.47 7E34.71 F

CROSS SECTION OUTPUT Profite #100-year

€.G. Eley {fr) 7811.92 £1ement Lef1 ©B thanne) Rﬁghr 313

vel Wead (ft) 1.79 wr. n-val. 0.060 0.035 060

Reach Len. (ft) §14.62 494,08 474.87

7832,13 Flow Area (3q ft) 112.56 110.36 29.67

. 64 Area Escf[ fr 112.56 110. 3% §1.11

21B1. Flow (cF3) 649.75 1404.9% 126.29

Top Width (ft) 37.12 25,37 95.;3

I 4.26

Avs. vel, (ft/sg 5.77 12.73
Hydr,

Top width Eft)
Dept;v {ft
5

vel Total
g:wi‘.ll'n?g‘?htgs 19380.4 conv. (cf

nv. . .
Length wtd. (ft) 495.86 wetted per. (ft) 37.76 5.37 15.71
(fr) 7B27.75 shear (1h/sq ftg 2.36 14

pha 1.58 stream_Power (1b/fc s) 13.61 43,78 6.35
Fretn Loss (F¢) 5.92 cum volume {acre-fr) 33.52 57.38 34.98

rage 36

3.03 435 1,97

Min ch El
Al
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C & E Loss (fy) .06 cum SA {acres) 2W0.1% 15.51 0.8

warning: The energy equation could pot be balanced within the specified rumber of iterations. The
. program used critical depth for the water surface and continued on with the calculations.
warning: Divided flow computed ¥or this cross-section. .
warning: The energy loss was greater than 1.0 ft {0.3 m). between the current and previous cross sectian.
i This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back belew critical depth. This indicates that there is
not & valid subcritical answer. The program defauvlted to critical depth.
Note: Mu];wle cr‘it'lc:'l depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION QUTPUT FProfile #F)occway

E.G. Eley gfe} 7833.92 Element teft o8 channel R'I'ght 08
vel Mead (fr) 1.79 wr. n-val. 0.060 0,035 .060
W.5. Elev (ft 7832.113 Reach Len. {ft) 514.62 494.08 474.87
crit w,5, {ft 7832.13 Flow Area {sg ft) 112.56 110. 36 29.67
£.6. Slope (ft/ft) 0.012664  Area s$ ft> 112.56 110.36 51.11
Q Total (cfs) 21B1.00 Flow (cfs 649,25 1404.96 126.29
Top width gﬁ:) 158.23 Top width Eft) 37.12 25.37 95.73
vel Total {ft/s) 8.63 A\'g. vel. ft/s% 5.77 12.73 4.26
Max Ch] Opth (F:g 4,38 Hydr. bepth {Fft 1.03 4.35 1.97
Conv, Total chs 19380.4 canv, (cfs) 5773.7 12484.5 1122.2
Length wtd. (ft) 466 .58 Wetted Per, (ft 311.76 25.37 15.71
Min ch 1 (ft} 7B27.75 Shear {lb/sq ft 2.36 3.4 1.49
Alpha 1.55 Stream Power {1b/ft_s) 13.61 43.78 6.35
Frctn Loss Eft; 6.53 Cum volume {acre-frl 13.91 63.85 10.08
C & E Loss (ft 0,02 <um sa (acres) 5.39 15.51 4.23
warning: The energy equation could not be halanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

warning: Divided flow computed for this cross-section, .
warning: The energy loss was grearer than 1.0 fr (0.3 m). between the current and previous cross section.
) This may indicate the need for additional cross sections.

warning: During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below ¢ritical depth. This indicates that there is
not a valid subcritical apswer. The proﬁram defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION OUTPUT Profile #l0-year

E.G. Elev (ft) 7833.03 £lement Left OB channel  Right o8
vel Head (ft) 1.43 wr. n-val, 0.060 0,035

W.S. Elev (ft 7831.60 Reach Len. (ft) 514.62 454.08 474,87
crit w.s. (ft 7831.60 Flow Area (sgq ft) 93.20 96.90 22.87
E.G, Slope (ft/fr) 0.011845 Area s? ft) 93.20 96.90 22,88
Q Toral (cfs) 1657.00 Flow {cfs) 470.13 1004.04 92.83
Toq wideh (ft) 74.30 Top width Eﬂ:] 35.87 25.37 13.65 '
vel Toral {ft/s) 7.78 Avg. vel. ft,"sg 5.04 11.29 4.06
Max Ch) Dpth (ftg 3.85 Hydr, Depth (ft 2. 3.82 1.94
conv. Total E:fs 15225.2 conv. (cfs 4319.8 10052.5 8531.0
Length wtd. fr) 495. 89 wetted Per. {ft¢ 36. 4 .37 12.37
Min ch E1 (ft) 7827.75 shear {1b/sq ft 1. 2.82 1.
Alpha 1.52 Stream Power (1b/ft s) 9.35 31.83 5.5%
Frcth Loss éf:g 5.73 cum volume (acre-fi) 25.17 49.71 24.43
C & E woss {ft 0.03 cum 54 (acres) 17.49 15.51 17.09

warnfng: The energy equation could not be baVanced within the specified number of iterations. The
program used critvical depth for the water surface and continued on with the calculations.
warning: Divided flow computed for thix craoss-sectien.
warning: The ehérgy Toss 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: During the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subecritical answer. The program defaulted to critvical depth.
HNote: mulciple critical depths were found at this Jocation. The critical depth with the lTowest, valid, water
surface was used,

CROSS SECTION GUTPUT Profile #50-year

E.G. Elev (f1) 7833.67 Element Left OB channel Right op
vel nead (fr) 1.71 wt. n-val, 0.060 0.035 3

W.5. Elev (ft 7831.96 Reach Len. (ft) 514.62 494.08 474.87
Crit wW,5. (ft 7831.96 Flow Area (sq ft} 106.19 10%.98 27.27
E.G. Slape {ft/ft} 0.012689 Area Es$ fr 106.19 105,98 36.74
q Total {cfs) 2031.00 Flow {(cfs) 594.76 1314.67 121,58
Top width (ft) 132,11 Top width (ft) 36.71 25.37 70.21
vel Total (ft/s) 8.48 Avg. vel, (Ft{52 5.60 12.40 4,46

- Man-éh—l—Bpth-Ef-t}*———-————-—‘i.il——F—Hygﬁ— —EF iy 289 418

cahv. Total chs) 18030.1 conv. {cfs) 5279.9 11670.9 1079.3
Length wed, (ft) 195,88 wetted Per. (ft 37.33 .37 13.

Min ¢h €1 (ft} 7827.75 shear (1b/sq ft 2.25 3.11 1.60
Alpha 1.53 Stream_Power (Yb/ft_s) 12,62 41.0% 7.14
Frctn LOSS gftg §.26 Cum volume (acre-ft) 31.01 55.64 31.78
< & E Loss (ft 0.03 Cum SA {acres) 19,41 15.51 19,93

warping: 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: Divided flow computed for this cross-secrien, ) )
warning: The ehergy 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: buring 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 indicates that there is
not & valid subcritical answer. The program defaulted to critical depth.
Note: Multiple critical depths were found at this Jecation. The critical depth with the Toewest, valid, water
surface was used.

CROS5 SECTION OUTPUT Profile #500-year

E.G. Elev (ft) 783446 Element Left OB channel Right OB
vel Head (ft) 1.94 wt, a-val, 0.060 0.015 .
w.5. Elev (fi} 7832.62 Reach Len, (ft) 514,62 494.08 474,87
crit w.s. (ft} 7832.52 Flow Area (sq ft) 127.16 120.22 36.53
E.G. Slope (ft/ft) 0.012334 Area gs fr) 127.15 120.22 29,51
2515. (cts) 772.29 1599.06 141.65
Jop width t) 222.36 Top width (fr) 38.04 25.37 158.95
ft/s) B.86 Avg, vel. (ft/s) 6.07 13.%2 193

7

Length wtd. ft) 495,31 wetred par. {(ft) 318.76 25.37 21.37
Win ch E1 (f©) 7827.75  shear (lb/sqg f:g 2. .

alpha 1.59 stream Power {1b/ft s) 15.34 48.53 5.18
Frctn LOSS %frg 5.33 Lum Volume (acre-ft) 39.92 53.02 42.09
¢ & E Lass (ft .16 Cum SA (acres) 23.8% 15.51 23.01

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.

waraing: Divided flow computed for this cross-section. . L

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections, ) .

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previcus cross section.
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Max Chl Dpth (ft) Hydr, Depth {ft)
Cony. Total ch;) 22646,0 conv. (cfs) £954.0 14398.6 1293.5
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This may indicate the need for additional cross sectians,
warning: buring the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critica) depth. This indicates that there is
not a valid subcritical answer. The program defaulted to eritical depth. |
Note: Multinle ¢ritical depths were found at this Jocation. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION

RIVER: Crystal
REACH: Marble RS: 12820

INPUT

Description;

station Elevation Data DL 184
51

7

153.61 7826.77 158.43 7825.8B 163.61 7826.98 168.43 7327.05 173.61 7827.31
7827.39 183.61 7827.59 193.99% 7827.75 . 7327.82 1 6 7827.67
204.17 7827.16 205.05 7827.06 211.37 7826.45 .1 7825.88 218.89 7825.53
224.79 724,21 126.4 7824.73 233.91 TE24,82 1241.43 7925.09 248.24 78)4.64
249.27 7824.57 256.45 7824.81 263.97 7824.19 271.38 7821.74 274.17 7823.5%
276.81 7822.63 282.44 7820.57 784,18 7B20.14 300.33 7820.14 330.48 7820.27
332,72 7820.54 1337.72 7821.09 339,29 7821.27 342.77 7821.66 344,71 7B21.56
348.78 7B22.2 160.03 7823.95 360. 7824.08 .1 7823.45  365.6 7823.37
7 7823.01 370.B9% 7821.07 17B.B5 7823.09 379,73 7823.01 382.93 7B21.64

389.25 7821.95 391.18 7B21.73 1392.14 7821.85 7821,95 395.71 7822,
7824, 4]14.683 7824.5
421.88 7825.42 47 7825,9 429,15 7826.14 430.17 7826.29 437.01 7825.96
444,28 7825.55 451.79 7825, 45524 7825.38 480,51 7824.96 485.24 7824.86
490,51 7B24.8 495.24 7824.73 505.24 7824.61 310,51 7BZ4.5 515.24 7824.44
20. 7B24.44 530.51 7824.31 535.24 7824.31 7824.35 550.51 7824.35
§55.24 7824.38 560,51 7B24.38 570.51 7824.44 §75.24 7824, 580.51 7824.58
590.51 7824.58 59 7824,64 600,51 7824.67 510.51 7824.8 615.24 7824.99
620.51 7825. £30.51 7B25.81 635.24 7825.94 640.51 7825.94 65C.51 7826.1%
€65.24 7826.38 $90.51 7826.38 705.24 7B26.29 7826.29 720.51 7826,22
730,51 7826.22 745.24 7B26.31 750.51 7826.31 755.24 7826.17 760.51 7826.3
770.51 7826.47 785.24 7876.47 790.51 7876.37 795.24 7826.317 £00.31 7826.44
810.51 7826.44 81 7826.31 825,24 7826.06 830.51 7826.06 835.24 7826.02
840.51 7 850,51 7825.83 855.24 7825.55 860.51 7825.38 B70.51 7824.3
885.24 7824.71 840.51 7824.67 895.24 7824.47 900, 824,64 9 TBI4.G4
915,24 7824,7 920.51 7824.84 930.51 7824.96 935.24 7825.09 940.51 7825.16
050.51 7B25.41 955.24 7825.44 960.51 7B25.44 9085.24 7625.6 990.51 7825.7
1005.24 7B25.61 1015.24 7825.42 1020.51 7825.38 1030.51 7825.19 1035.24 7825.17
1040.51 7824.94 1041,13 7824.87 1044.3 7824.67 1049.08 7827 1050.51 7827.7
1055.24 7830.01 1060.51 7832.55 1065.24 7834.46 1070.51 7836.56 1073.67 7437.86
1080.51 7838.39 1083.82 7838,66 10D0.45 7838.57 1110,2 7R3g.2 1112.29 7837.71

.51 N -
1115.24 7837.03 1119.B4 7835.91 1126.6 7840.06 1135.24 7845,52 1140.51 - 7848.8
1149,91 7854.68 1152.43 7856.29 1154,41 7856.64 1157.69 7856.93

Marning's n values MU= 3
sta n val sta n val sta n val
1] .06 284.14 L0355 130,48 .06

sank sra: Left Right Lengths: Left channel Right Coeff contr. Expan,
284.18 130,48 450,77 472.93 503,15 .1 .3
Ineffective Flow num= 1
Sta L Sta R Eley Permanant
360.91 1157.69 7824.08 F

CROSS SECTION QUTPUT Profile #100-year

E.G. Elev (ft) 7825.5Q Element Left OB channel Right OB
vel Head (ft) 1.60 wt. n-val. 060 .015 .

W.5. Elav Eft 7823.91 Reach Len, {ft) 45¢.77 472.93 $03.15
crit w.5. (ft 7823, 41 Flow Area {59 fr) 22.20 172,50 58.19
E.G. Slope (ft/ft) a.011270 Area s$ ft) 22.20 172.50 106.32
q Total {cfs) 2181.C0 Flow {cts) 72.10 1868.52 240.38
Top width Eﬁ:) 134.94 Top width Ef:) 15.57 46. 130 73.08
vel Total (ft/s) B.42 Avg. vel. f:.fsg 3.2% 10,83 4.13
max Chl ppth (ftg 1.77 Hydr. Depth (ft 1.43 3.7 .

Conv. Total {cfs 20544.4 conv. (cfs) 679.2 17600.9 2264.3
Length wtd, {ft) 471.21 wetted Per. (ftg 16.16 46.30 29.54
Min ch T (ft) 7820.14 shear (1b/sq ft 0.97 2.62 1.39
Alpha 1.318 stream Power (Ib/ft s} 3,14 28.39 5,72
Frctn Loss Eft) 5.58 Cum volume {acre-fr) 32.72 56.28 34.12
£ & E Lass (ft) G.28 Cum SA {acres} 19,87 15.10 19.70

warning: The en a-spacified-numbar-of—iterasions —Th

ergy_equation_could_not_he halanced within_th 3 -

program used critical depth for the water surface and continued on with the calculations.

warning: Divided flow computed for this cress-section, i i

warning: The velocity head has changed by more than 0.5 ft (0.15 m). 7This may indicate the need for
additional cross sections,

Warning: The energy 1085 was greater than 1.0 ft 0.3 m). berween the current and previcus cross section.
This may jndicate the need for additional cross sections.

warning; During the standard step iterations, when the assumed water surface was set equal fo critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critica) depth with the lowesr, valid, water
surface was used.

CROSS SECTION ouTPuT  Prefile #Floodway

E.G. Elev (ft) 7826.33 Element Left 08 channel Right OB
vel Head (ft) 2.03 wt. n-val. .

W. 5, Elev (ft) 7824.130 Reach Len. (fv) 450.77 472.93 503.15
Trit w.s. (fu TB14.30 Flow Aren {59 T1) 190.568

E.G. Slope (ft/ft) 0,013663 Area gs? fr) . _190.68

@ Toral (cfs 2181.00 Flow {cfs) 2181.00

Top width Eft) 46.30 Top width Eft) 46.30

vel Total (ft/s) 11.44 Avg. vel. (ft/s) 11.44

#ax chl ppth ”‘% 4.16 Hydr. Gepth (ft} 4.12

conv, Total chs LEE58.7 corv. (cfs) 18658.7

Length wtd, (ft) 472.93 wetted Per. (ftg §4.49

Min ¢h E1 (ft) 7820.14 Shear (1b/sq ft 2.98

Alpha 1.00 stream Power (1b/ft s) 34.14

Frctn Loss (ftg 6.45 Cum velume (acre-fr) 13.24 €2.14 9.80
C & E Loss (ft 0.20 Cum 5A (acres} 5.17 15.10 .71

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

warning: Thé velucity head has changed by mere than ©.5 fr (8.15 m). This may indicate the need for
additicnal cross sections, . . L. ,

warning: The cress section had to be axtended vertlca11¥ during the critical depth calculations. )

Warning: The energy 1055 was greater than 1.0 ft (0.3 m). between the current and previous cross section,
This may indicate the need for add{tional cress sections. .

warning: During the standard step jterations, when the assumed water surface was set egual to crirical
depth, the calculated water surface came back below critical depth. This i{ndicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION OUTPUT Profile #10-year
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CrystalRiver. rep
E.G. Elev (Ft) 7824.68 Element Left oa Chahnel  Right 0B
vel nead (ft) 1.33  wt. p-val. C. 0Bl 0.03 3.06
W.S. Elev (ft 78231.35 Reach Len. (ft) 450.77 472,93 503.15
Crit w.5. (ft 7823.35 Flow Area (sq ft) 15.81 146.82 42.94
E.G. Slope (ft/ft) ¢.011462  area 59 ) 15.81 146.82 53.31
Q Total (cfs) 1657.00 Flaw (cfs) 57.26 1440.42 159.32
Top width Eft) 119.43 Top Width Efl:) 9,16 46,30 63.77
vel Total {ft/s) 8.06 Avg. Vel. ﬂ:/sg 3.62 9.81 in
wax Chl opth (ft; 3.21 Hydr. Depth (ft 1.69 3. 1.67
conv, Total E:fs 15477.C Conv, (cfs) 534.8 13454.1 1488.1
Length wed. (ft) 71. wetted per. (ft 9.90 46.30 25.93
Min ch E1 (ft) 7820.14 Shear (lb/sg ft 1.14 z2.27 1.13
Alpha 1.32 stream Power (1b/ft s) 4.14 22.26 4.4¢
Fretn Loss Ef['; 5.36 cun valume (acre-ft) 24.52 48,33 23.94
C & E Loss {ft 0.23 Cum 54 (acres) 17.23 15.10 16.67
Warning: The energy equation could not be balanced within the specified rumber of fterations. The
- program Osed critvical depth for the water surface and continued on with the calculations.
warning: Divided flow computed for this cross-section.
warning: The velocity head has changed by more than 0.5 fr {6.15 m), This may indicate the need for
. additional cross sections,
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: 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 indicates that there is
not a vaiid subcritical answer. The program defaulted to critical depth,
Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

Note:

CROSS SECTION OUTPUT Profile #50-year

E.G. Elev

5 Eﬂ:
Crit w.5, (ft
E.G. Slope (Ft/ft)
G Total (cfs)

Top width Eft)
vel Total (ft/s)
Max chl bpth (ftg
Conv, Total E:fs
Length wtd, (fc)
Min'ch E1 (ft)
Alpha

Frctn Loss EFt)
C & E Loss (ft)

warning;

warning:
warning:

7825.27

782365
7823.65

additional cross sectians,

warning: Thg energ’

Element

wt, n-val.

Reach Len. (ft)
Flow Area (sq ft)
Area Es ft)

ft)
ft/s)
Hydr. Depth (ft)
conv. (cfs)

wetted Per. (ft
Shear {lb/sq ft

Stream Power (lé/ft 5)
cum volume (acre-¥t)

Cum SA (acres)

an 0.5 ft €0.15 m).

loss was greater than 1,0 £t (0.3 m). bewween the current and previous cross section.

Left 0B
¢

450.77
18.74
18.74
71.07
11.13

3.79
1.68
634.5
11.72
1.25
4.75
30.27
19.13

his may indicate the neeg for additional cross sections.

T

warning: During the standard step iterations, when the assumed water surface was sat e
depth, the calculated water surface came back balow critica

not a valid subcritical answer,

Multiple critical depths were found at t

Note:

surface was used.

CROSS SECTION OUTPUT Profile #500-year

(cfs

Yop width (ft)
vel Total (ft/s)
Max Chl bpth (th
Conv. Total chs
Length wrd. (ft}
Min ch E1 {ft)
Alpha

P
Frctn Loss (fr)
C & E Loss (fr)
warning:

warning:

7825.85
1.40

7820.14
1.73
4.78
0.23

addiriopal. crass_secrions

Element

wt, n-val.

reath Len. {fr)
Flow Area (sq ft)
Area (zq ft}

)
Top width sft)
AVE. vel,
Hydr. Depth (ft
conv. {cfs)
(ftg

wetted Per,
shear {Ib/sq ft

stream Power {1b/ft s)
Cum volume {acre-ft)

Cum SA (acres)

fe (0,15 m).

1 depth.
The pruﬁram defaulted to critical depth
is locatian.

Channel  Right 08
0.035 8.060
472.93 503.15
160.57 50,85
160.57 28.03
1749.28 210.6%

46. 68.

10.8 4.14
3.47 1.B4
15618.2 1880.7
46, 27.87
2.7 .43
29.59 5.92
54,13 31.10
15.10 19.18

The energy equation could not be balanced within the specified number of iterations,
program used critical depth for the water surface and continued on with the calculations,
bivided flow computed for this cross-section

The velecity head has changed by more th This may indicate the need for

The critical depth with the Towest, valid, water

Channel  Right 08
0.0158 3.050
472,33 503.15
188.31 132,12
188.31 132.12
1983.85 448. 48
46.30 7B.48
10.54 3.19
4.0 1.68
20369,4 4604.9
46.30 79,14
2.41 0.9%
25.17 3.36
61.27 40.83
15.10 21.72

The energy equation could not be balanced within the specified number of terations.
rogram used critical depth for the water syrface and continu

p ed on with the calculations.
Tha velocity head has_changed by more than 0.5

This may indicate the need for

M
|

warning:

This may indicate the need for additional cross sections.

warning:

CROSS SECTION

RIVER: Crystal

REACH: Marble RS: 12347
INPUT
vescription:
Station Elevation Data num= 158
Sta Elev a £lev 5 £1 St
Q 7814.32 9.67 7831.45 11.38 783D.34 19.67
29,67 7826.49 31.38 7825.97 40.21 7825 42.23
48.78 7824.05 52.21 7823.71 5.37 7823.47 61.18
121.38 7822.42 149.67 7822.51 159.67 7822.51 1B9.57
202.86 7822.4/ 204.96 7822.57 09.48 7821.6 211.18
231.38 7821,13 239.67 7820,97 241.318 7820. 49,57
269.67 7820.17 79.67 7820,09 289.67 7819.92 299.6
309.67 7819.43 311.38 7819,38 319.67 7819.17 321.38
331.38 7818.27 339.67 7B17.79 3S1.3B 7E17.18 359,67
372.1 7815. 376,3 7814.99 381.38 7814.95 389.
411.38 7814.76 421.38 7B14.82 429.67 7814.77 439,867
447,69 7813.57 451.38 7814.02 453.31 7814.27 461.07
468,07 7815.73 471.38 7815.75 479,67 7815.62 481.33
497.21 7815.02 510.18 7814.83 512,23 7814.81 519.41
§2B.11 7B13.96 530.44 7813.97 32.92 7813.93 5136,
§47.35 7B13.85 548,47 7814,08 552.62 7B14.92 555.4
559.07 7814.52 561.52 7B13.85 562.73 7B813.51 565.78
581.82 7BI3.06 G5BS5.4B 7B13.32 592.37 7813.47 607.25
643,89 7813.9 b543.12 7B13.8F B30.38 7R14.42 &i1.32
660,72 7815.03 673.57 7B14.52 G682.56 7915.47 685.78
694,13 7818.82 695.89 7819. 697.02 7819.88 698,34
712.44 7817.16 71h.64 7817.25 720.29 7B17.27 6.
737.01 7B17.31 740.63 7817.38 746,19 7817.47 754.R2
763.45 7B17.56 767,47 7817.68 777.63 7817.71 780.71
797.9) 7B81B.1 B15.24 7818.317 B13.24 7818.41 B23.88
832,51 7818.57 B55.83 7818.75 884,3 781,65 BA9.32
899,48 781B.6 901.57 781R.56 909.63 7818.38 013.43
44,73 7B18.33 950.25 7E1B.34 953.36 7B1E.314 1028.62

puring the standard step iterations, when the assumed water surface was set e
depth, the calculated water surface came back below critical depth.
not a valid subcritical znswer,

The energy loss was greater thap 1,0 ft (0.3 m). between the current and previcus cross section.
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et egual to critical
This indicates that there is

_set egual to critical
This indicates that there is
The program defaulted to critical depth.




crystaRiver.rep
1041.64 7818.44 1051.79 7818.58 1056.95 7818.59 1061.94 781B.67 1065.58 7813.%8
1082.25 7818.98 1086.22 7419,06 1100.11 7819.25 1102.S6 7E19.28 1108.74 7819.29
1112.72 7819.29 1117.38 7819,3 1)22.87 7B19.35 1126.01 7819.29 1133.02 7819.17

3

. . . 8.66 78 . .
1306.96 7829.48 13110,38 7830.33 1333.54 7830.68 1335.59 7330.45 1336.11 7830.4

1341.54 7829.90 1342,42 7829.92 1346.26 7827.54 1351.29 7823.16 1355.22 7820.8
1364.38 7820.8 1366,57 7620.79 1369.37 7820.76
Manning's n values num= 5
5ta  n val sta n val sta  n va) 5ta n val sta  nval
.06 376.3 .05 565.78 0315 648,12 .05 685.78 .06
Bank sta: Left Right Lengths: Left channel Right Coeff Contr,  Expan.
565.78 648.12 523.49 532.79 600,34 i .3
Ineffective Flow nums 2
stal StaR Elev Permanent
555.6 7815.51 F
B57.43 2369.37 7§15.2 £
CROSS SECTIDN OUTPUT Profile #100-year
E.G. Elev (ft) 7816.41 Element; Left cB channel  Right OB
vel Head {ft) N wt. nh-val. 0.050 0.035 .
w,5. Elev (ft 7815.73 Reach Len. {ft) £23.49 §32.79 600.34
crit W.s. (ft 7815.73 Flow Area {sg ft) 703.78 175.71 30.34
E.G. Slope (ft/ft) 0.012455 Area (sq ft) 203.78 175.71 30.34
q Total (cfs) 2181.0C Flow (cfs 713.66 1379.65 87.69
Top width gf:) 311.33 Top width Eft) 191.95 82.34 37,08
vel Total {ft/s) 5.32 Av(g’. vel. (ft/s) 3.50 7.85 Z.89
Max Chl Dpth (ftg 3.13 Hydr. oepth (ft) 1.06 2.13 Q.82
cohv. Total Ech 19542.4 conv. (cfs) 6394.6 12362.1 785.8
Length wtd, (ft) 54C. 46 wetted per. (ft 192.81 . 1130
Min ch ET (ft) 7812.60 shear (ib/sq ft .82 . .
Alpha 1,53 strean power (1b/ft s) 2.88 13.02 .
Frctn LOSS (ftg 5,44 cum volume (acre-ft) 311.55 54.39 331,33
C & E Loss {ft 0.00 Cum S5A (acres) 18.80 14.40 19.07

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 calcularions.

warning: Divided flow computed for this cross-section. .

warnming: 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. o

warning: During the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This {ndicates that there is
not a valid subcritical answer. The pragram defaulted to critical depth.

CROSS SECTION CUTPUT profile #Flocdway .

E.G. Elev (ft) 7817.79 Element Left OB Channal  Right cB
vel Wead (fz) 1.37 Wt. n-val. 0.03
w.5. Elev (ft) 7816.42 Reach Len, (ft) 523.49 532.79 600,34
crit w.5, (ft) 7816.42 Flow area (sgq ft) 232.00
E.G. Slope (ft/ftd 0.013611 Aren és? fo 232.00
q Toral (cfs) 2181.00 Flow {cfs) 2181.00
Top width (ft) B2.34 Top width (ft) 82,34
‘ Veg Total {ft/s) 9,40 Avg. vel. ft/sg 9.40
Max Chl opth (ft) 3.82 Hydr. Depth {ft] 2.82
conv. Total chs) 186%4.6 Conv. (cfs) 18694.6
sg.;z
Alpha .00 Straam Power (1 ) 20,89
Frctn Loss Eft; 5.70 cum volume {acre-ft) 13.24 59.85 9.80
C & E Loss {ft 06.05 cum 54 (acres) 5.17 14.40 3.71

warning; The energy equation could not be balanced within the specified number of jterations. The
grogram used critical depth for the water surface and continued on with the calculations,

warning: The cross section had to be extended vertically during the critical depth calculatiens.

warning: The energy 1oss was greater than 1.0 ft (0.3 mg. between the current and previcus cress section.
This may indicate the need for addictional cross sections. .

warning: 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 indicates that there is
not a valid suberitical answer. The preogram defaulted to critical depth.

CROSS SECTION OQUTPUT Profile ¥10-year

E.G. Elev gfc) 7816.07 Element Left 0B Channel R'ight og
vel Head (ft) 0.55 wt, n-val, 0.050 0. .050
W s—Elav(ft) 181552 Raach-ten.—{fL) £13.49 532,720 SO0 34
crit w,5. (ft) 7815.52  Flow area (sq ft 164.74 15810 12.64
E.G- Slope (ft/ft) 0.011294 Area (s$ fr) 164.74 158.10 22.64
q Total (cfs) 1657.00 Flow (cfs) s01.91 1101.75 53.34
Top width (ft) 284.51 Top width (ft) 177.23 82.34 14,94
ve? Total (ft/s) 4,80 Avg. vel, (ft,"sg 31.05 6.97 2.36
Max ch)] opth (ftg 2.92 Kydr pepth (ft 0.93 1.92 0.65
conv. Total écfs 15591.7 Conv. (cfs) 4722.7 10367.0 501.9
Length wtd. {ft} 540.94 wetred per, (ft 178.06 2. 35.14
Min ch ET (ft) 7812.60 shear (1b/sq ft .65 . 0.45
Alpha 1.52 stream power (1b/Tt s) 1.99 9.43 1.07
Frctn Loss (ftg 4.83 Cum Volume (acre-ft) 23.59 46.67 23.41
£ & E Loss (fc Q.00 Cum SA {acres) 16.26 14.40 16.10

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: Bivided flow computed for this cross-section. .

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cress section.
This may indicate the need for additional cross sections. .

warning: During the standard step iterations, when the assumed water_surface was set equal to crl vical |
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The pregram defaulted to critical depth.

CROSS SECTICN QUTPUT Profile #50-year

E.G. Elev (fr) 7816.31 Element Left 0B Channel R'ight 0B
vel Wead (fr) 0.64 wt, n-val, 0.05Q 0.015 050
w.5. Elev (ft 7815.67 Reach ten. (ft) 523.49 532.79 600,34
crit w.s. (ft 7815.67 Flow area (sq ft) 191.32 170.24 27.90
£.6. Slope (Ft/ft) 0.012319 area (sq ft) 191.32 170.24 27.50
g Total (cfs) 2031.00 Flow (cfs) 632.57 1301.67 76.76
Top width (fr) 303.54 Top width %ft) 184.78 82.34 16.42
Ve? Totat (fr/s) 5.21 Avg. vel. ft/sg .41 7.6% 2.7%
Max Chl ppth (ftg 3.07 Hydr. Depth (ft 0.77
conv. Total (cfs 18298.7 Conv. (cfs) 5879.5 11727.6 £91,6
Length wtd. (ft) 540,58 wetted per. (ft 185.62 36.63
Min ch E1 (ft2 7812.60 Shear (1b/sq ft 0.79 1.59 0.59
Alpha 1.53 Stream power (1b/ft s) 2.10 12.15 1.61
Frctn Loss (ﬁ:g 5.33 Cum volume (acre-ft) %18 52.34 30.43
< & E Loss (ft 0.0¢ cum 5A (acres) 18.12 14,40 18.57

warning: The energy equation could not be balanced within the specified numbes ‘of iterations. The
program used ¢riticat depth for the water surface and continuved on with the calculations.
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. . , <rystalRiver. rep
warnirg: Diwvided flow computed for this cross-section. A
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: During the standard step -iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION CUTPUT Profile #500-year

E.G. Elev (ft) 7816.60 Element Left oB <hannel Right o8
vel Head (ft) . we, p-val. 0.050 0.025 .050
w.5. Elev (ft 781595 reach Len. (ft) 523.49 532.79 600.34
Crit w.s, (ft 7815.95 Flow Area (sq ft) 246.33 193,52 38.58
E.G. $lope {ft/ft) 0.010826 Area 53 ft) 246.83 193,52 38.58
Q Total {cfs) 2515.00  Flow (cfs) 883.98  1510.78 120.25
Top width Eft) 322.81 Top width EFt) 200,48 82.24 .

vel Toral (ft/s} 5.25 Avg. vel. ﬂ:/sg 3.58 7.81 3.2
Max Chl Dpth (f:g 3.35  Hydr. Depth (ft 1.23 2.35 0.96
Conv, Total chs 24172.1 conv. (cfs) §496.0 14520.13 1155.7
Length wtd. (ft) 540.29 wetted Per. (ft) 201.34 82.37 40.25
Min ch €1 (ft) 7812.60 shear (1b/sq ft) 0.83 1.59 0.65
Alpha 1.51 stream_ Power (Ib/ft s) 2.97 12.40 2.02
Frotn Loss Eftg 5.29 Cum volume (acre-fid 37.58 59,20 19,84
€& E Loss (fr 0.01 cum sA {acres) 22.35 14.490 21.04

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: Divided flow computed for this cress-section. . i
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section,
3 This may indicate the need for additional cross sections.
warning: During the standard step iterations. when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth.  This indicates that there is
not a valid subcritical answer. The pregram defaulted to eritical depth.

CROSS SECTION

RIVER: Crystal

REACH: Marble R5: 11815

INPUT

Description:

station Elevatien Data num= 259

sta Elev Sta Elev St Eley Sta Elev 5ta El
0 7828.83 &€.52 7827.84 10.46 7827.73 14.7% 7827.51 20.46 7827.28

30.46 7826.51  34.75 7826.17 40.46 7825.73 44,75 7825.19 53,67 _7B24.7
54.41 7824.64 57.51 7824.69 6C.46 24,56 100.46 7819. 104.75 7819.04
110.46 7B18.37 117.27 7817.52 120.15 7817.06 251,34 7814.7 265.45 _7Bi4.5
270.46 78131.8B8 274.75 78131.59 280.46 7812.98 2B4.75 7812.99 290.46 7813.02
294,75 7B11.03 300.46 7811,03 314,75 7813.29 320.46 7813.20 324.7% 7B13.15

774.82 7806.38 730.77 7808.01 789.47 7810.44 7 7811.03 797.72 7B10.58
801,66 7810.22 BO04.78 7810.03 B10.4 7809,7 B12.61 7B09.77 B819.59 7810.33
B822.55% 7810.49 B8 7810.59 B30.§ 7310.49 7810.45 848,54 7810.39

. . 1124, . . .
1145.58 7810.05 1152.46 7810.06 1155.61 7810.06 1165.63 781Q0.08 1171.17 7810.08
. 7810.1 1185.6% 7EB10.1 11§5.71 72810.12 1205.74 7810 1208.6 780%.97
1215.76 7809.94 1217.95 7809.92 1225.79 7809,77 1235.81 7809.66 1245 B4 7809.61

12647 73— 7RO T 2 P PRSI 128 S 80932128729 P ROS A 12 RE TR A T RIOTIY

. . N 7 7 .
1490.65 7828.18 1495.56 7B2B.58 1498.84 7BZB.83 1506.97 7B29.72 1511.08 7629.13
1513,96 7R28.68 1522.35 7828.5% 1530.16 7828.54 1531.38 7828.69 1534.89 7829.06
1538.81 7829.4% 1544.74 7830.2 1545.04 7830.135 1546.91 7B30.46 1553.25 7831.22
1558.97 7832.3 1567.67 7833.55 1582.96 7837.09 1593.47 7818.86

Manning's n values Pum= 5
sta  n val sta n val sta nval sta n val sta n val
o .06 525.28 .05 715.74 035 732.31 .05 7B9.47 .06
mank sta: Left Right Lengths: Left Channel  Right Coeff Contr. Expan.
5, 732.31 §55.25 667.3 694,85 .1 .3
Ineffective Flow num=
sta L sta R Elev Permanent
0 644.98 7807.99 T
791.96 1593.47 7811.03 F
CROSS SECTION OUTPUT  Profile #100-year
£.6. Elev (ft) 7809.84 £lement Left 0B channel E'ight oR
vel Head (f1) 0.67 wt. n-val. 0.050 0.035 .050
w.5, Elev (ft 7809.17 Reach Len. (ft) B655.25 667.30 694,85
crit W,5. (ft 7809. Flow area (sq ft) 264,70 69,15 128.23
E.G. Slope (ft/ft) ©.008292 Area (52 ft) 435,55 69,35 128.23
Q Tota) {(cfs) 2181.00 Flow {cfs) 860.69 695.22 624.08
Top width (ft) 270.24 Top width (ft) 201.06 16.57 52.61
vel Toral (ft/s) 4.72 avg. vel. (ft/s; 3.35 10,04 4.87
Max chl ppth {ft) 5.37  Hydr. Depth (ft 1.32 4.19 2.44
<onv. Total {cfs) 23950, 9 cony, (cfs) 9451.8 7645.7 6853.5
Length wed. (ft) 68. wetted Per. (ft) 202.74 16,57 53.17
Min ch ET {Ft) 7804.94 shear (1b/sq ft 0.68 2.17 1.25
Alpha 1.94 stream Power (1b/ft s) 2.20 21.75 6.08
Fretn LOSS Eftg 5.05 cum volume (acre-ft) 27.71 52.89 32.24
c & e Loss (ft Q.05 Cum sA {acres) 16.44 13.80 18.45

warning: The energy equatien could not be balanced within the specified number of iterations. The
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R praogram used critical depth for the water surface and continued on with the calculations.
warning: The energ¥ toss was greater than 1.0 ft (0.3 m). between the current and previous cress sectien.
. This may indicate the need for additional <ross sections.
warning: Curing 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 indicates that there is
not a valid subcritical answer. The program defaulted teo critical depth,
Note: Multiple critical depths were found at tgis location, The critical depth with the Towest, valid, water
surface was used.

CROSS SECTION GUTPUT Prafile #Flocdway

E.G. Elev $ft) 7811.32 £lement Left OB <hannel Right GB
vel Head (f1) .20 wt, n-val, 0.050 - L050
W.5. Elev (ft 7810.12 reach Len, (ft) $55.25 £67.30 63485
orit WS, (ft 7310, Flow area (sq ft) 228.62 85.14 10.34
E.G. Slope (ft/ft) 0.008687 Area {sq ft) 230.2% 85.14 10.34
Q Total {cfs) 2181.40 Flaw (cfs) 1140.41 1603.14 37.46
Top width (fi) 110.31 Top width Ef\:) 91.65 16.57 2.09
vel Total (ft/s) 6.73 Avg. vel. ft/s; 4.99 11.78 3.62
Max ch] Dpth (fcg 5.18 Hydr. pepth {ft 2.49 5.14 4.95
Conv, Total chs 23400.4 Conv. (cfs) 12235.6 10762.9 401.9
Length wtd. (ft) 664.39 wetted per. (ft 94,60 15.57 6.91
Min ch E1 (ft) 7804.94 Shear {lb/sq ft W31 2.79 0.81
Alpha 1.70  stream Power (1b/ft s) 6. 54 32_83 2.94
Frctn Loss EF: 3.65 cum veluma (acre-ft) 11.86 57.91 9.73
C & E Loss (ft .26 cum SA (acres) 4,62 13.80 3.69

warning: The energy equation could not be balanced within the specified number of iterations. The
A program used critical depth for the water surface and conrinued on with the calculations,
warning: The velocity head has changed by more than 4.5 ft (0,15 m). This may indicate the need for
. additiona) cross sections. L.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) i5 less than
0.7 or greater than 1.4. This may indicate the need for additiona) cross sections,
The cross section had to be extended vertically during the critica) depth calculations. .
The energy loss was greater than 1,0 ft (0.3 m), between the current and previous cross section.
. This may indicare the need for additienal cross sections.
warning: buring the standard step iterations, when the assumed water surface was set egual to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth. |
Note: Multiple critical depths were found at this location, The critical depth with the lowest, valid, water
surface was used.

warnin
wareing:

CROSS SECTION ouTpUT profile #10-vear

E.G. Elev (Ft) 7809.50 Element Left cR Channel R‘ight OB
vel Head (ft) .57 wt. n-val. ¢.050 0.035 .05
5. Elev (ft 7808.93 Reach Len, (ft) £55.25 667.30 §94.65
crit w.s. (ft 7808.93 Flow area (sq ft) 215.65 65.28 115.44
E.G. Slope (ft/ft) 0.007223 Area ES? fr) 386.50 65.28 115.44
Q Tatal (cfs) 1657.00 Flow {cfs) 574.38 587.85 4947
Top Width Eft) 267.50 Top Width gﬂ:) 199.2¢0 16.57 51,74
vel Total {ft/s) 4.18 Ava. vel. ft/sg 2.66 9,00 4,29
Mmax ¢hl ppth (H; 5.13 Hydr. Depth (ft 1.08 3.94 2.23
conv. Total (cfs 194E8.9 conv. {cfs) 6755.6 6914.0 5819.3
Length wtd, (ft) 569,33 wetted Per, {ft 200.86 16.57 52.26
Min ch E1 (fC 7804. 94 shear (lb/sq ft 0.48 1.78 - 1.90
Alpha 2.10 straam Power (1b/ft s) 1.29 16.01 4.27
Frctn Loss (ft) 4.67 cum volume (acre-ft) 20.28 45.31 22.46
€ & E Loss (ft) 0.05 cum SA (acres) 14.00 13.80 15.51

warning: The energy eguation could not be balanced within the specified number of iterations. The
program ysed <ritical depth fer the water surface and continued on with the calculations.
warning: The energy loss was greater than 1.0 fc (0.3 m). between the current and previous cross section.
This may indicate the need far additional cross secrionms.
warning: During the standard step {terations, when the assumed water surfare was set equal to critical
depth, the calcuiared water surface came back below critical depth. This indicates that there is
not a valid subcritical answer, The pruﬂram defaulted to critical depth.
Note: multiple ¢ritical depths were found at this Jecation. The critical depth with the Jowest, valid, water
surface was used.

CRO5S SECTION GUTPUT Profile #50-year

E.G. Elav éfr) 7809.75 Element Left 08 channal m‘ght op
vel head (tt) . Wt. n-val. 0.050 .03s .05¢
w.5. Elev (ft) 7809.10  Reach Len, (ff) 655.25 667.30 £94.85
crit w.5. (ft) 7809.10 Flow Area (sq ft) 250.29 68.16 124,47
E.G. Slope (ft/ft) 0.008079 Area (s? ft) 421.14 68.16 124.47
q Tetal (cfs) 2031.00 Flow (cfs) 775.18 667,70 588.12
Top width (ft) 260.44 Top width Eft) 200.52 16.57 52.136
vel Tota! (fr/s) 4.59 Avg. vel. ft/sg 3.10 9.80 4.73
Mmax ch) ppth {ft) §.30 Hydr. Depth (ft .25 5.1 .18
conv, Total (cfs) 22585.6 Conv. {cfs) 624.1 7428.4 6543,1
Length wid. (ft) 669,00 werted per. (ft) 202.19 6.57 g

win <h g1 (f1) TRO4 .94 shear (lb/sg f:h Q.62 197 1.19
Alpha 1.98 stream Power (1b/ft s) 1.93 20.32 5.61
Frctn Loss éftg 4.88 cum Volume (acre-ft) 25.50 50.88 29,38
C & E Loss (ft a.06 Cum SA (acres) 15.80 13.80 17.96

warning: The energy ¢quation could not be balanced within the specified number ot iterations. The
program used critical depth for the water surface and continued on with the calculatiens.
warning: The energy loss was greater than 1.0 fr (0.3 m). between the current and previous cross section.
This may indicate the need for additienal cross sections.
warning: buring ithe standard step iterations, when the assumed water surface was ser egual 1o critical
depth, the calculated water surface came back below critical depth, This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth. |
Note: Multiple critical depths were found at this locarion. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION OUTPUT Profile #500-year

E.G. Etev (ft) 7810.04 Element Lefr OB Channel Right OR
vel Head (ft) 0.73 wWt. n-val. 0.030 0. 035 050
w.5. Elev (fr) 7809. 31 Reach Len. {ft) 655.2% 667.30 694.83
crit w.5. (fr) 7809.31 Flow area (sq ft) 292.26 71.61 135.45
E.G. Slope (ft/ft) 0.008%11 Area (52 fr) 461,11 71.61 135,46
q Total (cfs} 2515.00 Fiow (cfs) 1042.13 761.48 704.39
Top width (ft) 271.69 Top width Eft) 202.02 16.57 53.10
vel Toral (Ft/s) 5.04 avg. vel. ft/sg 31.59 10.63 §.20
max Chl opth (ft) 5.51 Hydr. pepth (ft 1,45 4. 2,55
conv, Total (cfs) 26641.8 Conv. (cfs) 11113.6 8066.5 7461.7
Length wtd. (ft) 568.€6 wetted Per, (ftg 203.71 16.57 53.68
win ch E1 (fr) 7804.94 shear {lb/sq ft 0.80 2.40 1.40
Alpha 1.86 Stream Power (1b/ft x) 2.47 25.57 7.30
FrcTn Loss () 5.06 cum vaiume (acre-ft) 1331 57.57 ., 38.64
¢ & E Loss (fr) 0.06 cum sA (acres) 19.93 13.80 20.39

warning: The energy equation could not be balanced within the specified number of iteratfons. The
program used critical depth for the water surface and continued on with the calculations. .
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: During the standacd step iveravians, when the assumed water sucface was set egual o critical
depth, the calculated water surface came back belew critical depth. This irdicates that there is
not a valid subcritical answer. The program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used,
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CROSS SECTION

RIVER: Crystal
REACH: Marble R5: 11147

INPUT

Description:

station Elevation Data it 734
Sta Elev S

673.4 7817.96 1681.027 7819.24 1683.46 7819.31 1686,18 7B15.45 1688.78 7819 81
1690.59 7820 1701.51 7821.1 1702.75 7821.23 1707.54 7821.71 1709.09 7821.84
1711,02 7822.04 1718.38 7822.68 1724.44 7823.1 1724.87 }1823.14

Manning's n values aum= 4
sta n val sta  n val sta n val sta n val
0 .06 B21.42 .035 1009.38 .05 1381.02 .06
sank Sta: Left Right Lengths: Left channel  Right coeff contr.  Expan.
397.52 561.66 336.91 .1 .
G B09.28 7804.41

1017.19 1724.87 7803.7 F

CROSS SECTION QUTPUT Prefile #100-year
E.G. Elev (ft) 7801, 41 Element Left 0B channel  Right o8
vel Head (ft) g.49 wr, n-val. 0.060 0.035 .
W.S. Elev {ft 7800.92 feach Len. (ft) 397.51 563.60 336.93
crit w,5. (ft 7800.49 Flow area (sgq ft) 7.34 380.32 4,09
E.G. 5lope (ft/ft) 0.006910 Area s?_ ) 7.34 180.32 348.34
q Total (cfs) 2181.00 Flow (cfs) 17.37 2153.76 5.87
Top width (ft) 398. 84 Top width EF:) §.27 186.96 206.62
vel Total (ft/s) 5.67 Avg. vel ft/s; 2.37 5.66 2.41
Max Chl Dpth (Ft; 2, Hydr. pepth (fr 1.39 2.03 1.16
Cony. Total (cfs 26216.6 Canv. (c¥s) 06.9 25908.9% 116,85
tength wrd, (ft) §15.30 wetted Per. “'3 5,96 187,10 4.23
min ch E1 (ft) 7798.13 shear {1b/sq ft Q.33 0.88 0.47
Alpha 1.02 Stream Power {1b/ft s) 1.26 4,87 1.01
Fretn LOSS (ft% 3.57 cum volume (acre-ft) 24,38 49.44 28.44
¢ & E Loss [ft 0.04 cum 5A (acres) 14,89 12.24 16.38

wWarning. Bivided flow computed for this cross-section.

warning: The energy 1oss was greater than 1.0 ft [0.3 m). between the current and previous ¢ross section.
This may indicate the need for additional cross sectiens.

Note! Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used,

CROSS SECTION ouUTPUT Profile #Floodway

£.6, Elev (fr) 7801.71 Element Left OB channel  Right OB
vel Head (ft) 0.34 we, n-val. .03
w.5. Elev £ft) 7801.37 Reach ren, (ft) 397.52 563.66 336,93
crit w.s. (ft) 7B00.52 Flow Area (sg ft) 464,67
E.G. slape (ft/ft) 0.003791 Area (sg ft) 164 .57
Q Total {cfs) 2181.00 Flaw (cfs) 2181.00
Top width (ft) 186,96 Top width E\‘t) 186.96
vel Total (ft/s) 4.69 Avg. vel. (ft/s) 4.69
max chl Dpth (ft) 1.74 Hydr. Depth (ft} 2.49
Conv. Total (cfs) 354236 cony, {cfs) 35423,6
Length wtd., (ft) 524.71 wetted Per. (ft 193.11
#in ch E1 (ft) 7798.13 shear {lb/sq ft 0.57
Alpha 1.00 stream Power (1b/ft s) z.67
Frctn LOss Eft% 3.0 Cum volume (acre-ft) 10.12 53.70 9.65
C & E Loss (ft 0.12 cum sa (acres} 3.92 12.24 3.68

warning: The velocity head has changed by more than 0.5 £t (0.15 m). This may indicate the need for
. additional tross sections.
“warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
Q.7 or greater than 1.4, This may indicate the need for additional cross secticns,
warning: The energy Joss was greater than 1.0 ft (0.3 m). between the current and previous cress section,
This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this Jocation. The critical depth with the Towest, valid, water
surface was used.

CRoSS SECTION CUTPUT Profile #10-year

E.G. Elev éﬁ) 7301.01 Element Left OB channel R'ight oB

vel Head (ft} 0.39  wt. n-val. 0,060 9. ,050

W.5. Elev (ftg 7800.62 reach Len. (ft) 397.52 563.66 335.93

crit w.5. (ft 7800.23 Flow Area (5q ft) 5.87 325.09 .1
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E.5. Slope (ft/ft) 0.006739 Area 5? ft) 5.87 325.0% 290. 56
g Total (cfs) 1657.00 Flow (cfs) 12.72 1517.51 6.7
Toq width (ft) 370.36 Top width &Ft) 4,71 186,94 178.69
vel Total (fr/g) 4.94 ang, vel, (fo/s) 1.17 5.04 2.18
Max Ckl Dpth (Ft; 2.49 wyde, Depth (ftd 1.25% 1. 1.01
Conv. Total E(Fs 20184.2 conv. (cfs}) 155.0 19946.7 82.5
Length wed. (ft) 520.32 wetted Per. (ft 5.33 187.10 3.69
win ch g1 (fr) 7798.13 shear (1b/sq ft -46 0.73 g.35
Alpha . stream Power (1b/ft s) 1.00 3.68 0.77
Frctn Lass Eftg 3.67 Cum velume (acre-ft) PEE] 42,32 19.27
C & E toss (ft 0.05 Cum 5A (acres) 2,46 12.24 13,87

warning: Divided flow computed for this cress-section. i

warning; The energy 1oss 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. . .

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

Note:

CROSS SECTION OUTPUT  Profile #50-year

E.G. Elev (ft) 7801.31 Element Left OB Channel Right 0B
vel Head (ft) Q.45 wt, p-val. . .03 050
W.5. Elev (ft 7800. 86 Reach Len. (ft) 397.52 £63.66 336.91
Crit W.5. (ft 7800. 42 Flow Area {sq fr) 7.0} 369.18 3.E8
E.G. Slope (ft/ft) Q.006619 Area 52 ft) 7.02 369.18 336.15
Q Total (cfs) 2031.00 Flow (cts) 16.04 2005.94 9.
Top Width %ft) 304,961 Top width %ft) 3.15 186.96 202.50
vel Total (ft/s) 5,34 Avg, vel. ft/sg 2.28 5.43 2.3
max €hl opth (Ft) 2.73  Hydr., Depth (ft .36 1.97 1.1
canv. Total chs) 24964.7 canv. (cfs 197.2 24B56.7 110.8
Length wtd. (ft) 516.81 werted Per. (fr 5.83 187.10 4,12
Min ch E1 {fr) 7798.11 shear (1b/sq ft 0.50 0.82 .39
Alpha 1.02 stream Power (1b/ft s) i.14 4.43 Q.80
Frctn Loss Eft 1.60 Cum volume (acre-ft) 22,28 47.53 25.71
T & E Loss {Ft 0.04 cum 5A (acres) 14. 26 12.24 15.92
vwarning; Divided flow compute¢ For this cross-sectien. . .
warning: The energy loss was grearer than 1,0 ft (0.3 m), between the current and previous cross section. R
This may indicate the need for additianal cross sections. . .
Notel Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION OUTPUT Profile #500-year

E.G. Elev (ft) 7801.67 Element Left o@ channel Right o8

vel Head (ft) 0.53 wt. n-vat. 0.060 .035 .05

w.5. Elev {ft 7801.14 Reach Len. (ft) 397.52 563.66 336.43

<rit w.s. {ft 800. 66 Flow Area (sq ft) 8.5 421.5 4.51

E.G. Slope {ft/ft) 0.006511 Area {sq ft} B.55 421.58 397.12

@ Tetal {(cfs) 515.00 Flow (cfs) 20.65 2482.12 12.23

Top width (ft) 441.70 Top width (ft) 5.68 186.96 249.06

ve) Total [ft/s) 5.78  avg. vel, (ft/s) 2.42 5,89 2.49

Max chl Dpth (ft) 301 Hydr, Depth (ft) 1.50 2.25 1,27

Conv. Total chs) 31168.8 conv. (cfs) 256.0 30761.4 151.5

Length wrd. (ft} 5131.54 wetted Per. (ft 6.43 87.10 4.63

min Ch E1 (ft) 7798.13 shear {1b/sq ft 0.54 .92 0.43

Alpha 1.03 Stream Power (1b/ft s) 1.31 3.39 1.67

Fréth Loss Eftg 3.5} cum volume {acre-ft) 2%.76 53.B0 34.40

C & E Loss (ft 0.04 cum sA (acres) 18.37 12.24 17.98
warning: Divided flow computed far this cross-section. ) )
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 far additional cross sectiens,

Note! Multiple critical depths were found ar this lecation. The critical depth with the lowest, valid, watet

surface was used.

CRO55 SECTION

RIVER: Crystal
REACH: Marble RS: 10584
NPT
Descoiption: |
Station Elevation Data

Elev
7836.57
7831.55
782855
7825.85
2 7821.92
7819.29

1286, 34

123820 7799.23 1293.16 1296.5 1798, 22
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1303.13 7797.% 1304.19 7797.24 1305.65 7796.87 1306.58 7796.64 1314.79 7795.79
1317.54 7795.5 1324.79 7794,75% 1330.87 7794.1 1548.13 7794,1 1549.53 7794.3
1554,79 7795.07 1557.54 7795.42 1564,79 7796.46 1567.54 7796,92 1574.79 7793.37
1582.56 7799.99 1583.97 7800.34 1591.26 7801,52 1594.79 702,08 1597.54 7802.45
16C4.79 7803.58 1512.7 7804.4F 1613.B8 7804.61 1623.02 7806.31 1624,79 7B06.58
1627.66 7807,05 1631.39% 7807.54 1636.13 7807.73 1654.91 7B08.29 1661.28 7B06.54
1662.54 7B0G.2 1664.74 7806.83 1673.15 7810.27 1675.05 7811.02 1675.58 7311.26
1681.52 7812.8 1684.70 7811.46 1687.54 7814.21 1694.79 7816.06 1697.54 7816.75
1704.79 781R.§ 1714,79 7820.52 1717.54 7821.27 1724.79 7822.83 1734.79 7824.92
1737.54 7825.63 1741.28 7827,07 1747.41 7E2B.96

-]

Manming's n Valuss DUR= 5
S n val 5ta 0 val sta n val sta  » val s5ta n val
06 7B4.68 .05 1108.86 -035 1128.56 .05 1574.79 .06
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr.  Expan,
1108.86 1128.66 §03.03 520.29 498.09% .1 .3
Ineffective Flow num=
Sstal StaR Elev Permanent
0 953,31 7800.09 F
1139.26 1747.41 7797.77 F
CROSS SECTION ouTPUT Profile #100-year
E.G. Elev (ft) 7797.81 Element Left o8 Channel n'ight o8
vel wead (fr) 0.3% wr. p-val. ©.050 0.03% 050
w.5. Elev {ft) 7796.95 Reach Len. (ft} 503.03 520.29 498.09
crit w.s. (ft) 7796.84 Flow Area {(sq ft) 270.76 96.26 23.05
E.G. Slope {f/ft) 0.006947 Area (sg ft) . 2731.48 96.26 749,84
q Total (cfs) 2181.00 Flow {cf5) 1106.23 977.56 .21
Top width {ft) 463,48 Top width EF:) 134,75 19.B0 308.93
vel Total (ft/s) 5.59 Ava. vel. ft/sg 4.09 10,15 4.22
Max chl ppth (ftg 4.BB Hydr. Gepth (ft 2.14 4,85 2.52
conv, Total éCfS 26167.9 conv. {cfs) 13272.7 11728.9 1166.13
Length wtd. (ft) 510.55 wetted Per. (ft 127.31 19.8¢ 10.28
Min ch E1 (ft) 7792.09 shear (ib/sq fr 0,92 2.11 0.96
Alpha 1.77 stream Power (lb/ft s) 3.75 21.4% 4,06
Freth Loss éft; 4,18 <um Volume (acre-ft) 23.10 46.36 24.19
C & E Loss (ft 0.03 Cum SA {acres) 14.25 10.90 14,39

warning: Divided Flow computed for this cross-sectien.

warning: The energy loss was greater than 1,0 ft (0.3 m). between the current and previcus cross section.
This may indicate the need for additional cress sections. )

Hote: maltiple critical depths were fourd at this Vocation, The crivical depth with the Yowest, valid, warer
surface was used.

CRDSS SECTION ouTPUT  Profile #Floodway

E.G. Elev $ﬂ) 7798.56 Element Left OB channel Rs’ght OB
vel Head (ft) 1.52 wt, n-val. 0.05 .03 050
W.5. Elev (ft) 7797.04 weach Len, {ftr) 503.03 520.29 498,09
crit w.5. (ft) 7797.04 Flow area (sg ft) 146.25 98,09 21.91
E.G. Slope {ft/ft) 0.009877 Area (sgq ft) 146.25 93.0% 23.91
q Total (cfs) 21E1.00 Flow (cfs) 856.51 1202.79 121.70
Top width Eft) 79.99 Top width (ft) 50.86 19.80 2.33
vel Tatal {ft/s) 8.13 Avg. vel., fft/s) 5.86 12.26 5.00
Max chl ppth (ft) 4,95  wydr. peprh (ft) .88 4.0% 2.56
¢conv. Total (cfs) 21944.9 Conv, (cfs) B618.1 12102.1 1224.6
tength wed, (ft) 510.96 wetted per, (ft 52.18 19.80 10.57
Min Ch €1 (ft) 7792.09 Shear {1b/sa ft 1.72 3.0 1.40
Alpha 1.48 stream_Power (1b/ft s} 1G.08 37.46 7.10
Frctn toss (ft) 3.60 Cum volume (acre-ft) 9,46 50.06 9.56
C & E Lass (ft) Q.23 cum 52 (acres) 3.1 10.80 3,84

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

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additiona? cross sections.

warning: The energ¥ loss was greater than 1,0 ft (0.3 m). between the current and previsus cress section.
This may indicate the need for additional cross sections.

warning: puring the standard step <terations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below critical depth, This indicates that there is
not a valid subcritica) answer. The program defaulted to critical depth.

Note: Multiple ¢ritical depths were found at this location. The critical depth with the lowest, valid, water
surface was used,

CROSS SECTION OUTPUT erofile #10-year

E.G. Elev (ft) 7797.30 Element Left o8 Channel m’ght o8
vel Head (ft) 0.8 WwE, n-val. 0.050 0.035 050
w.5. Elev {ft) 7786.45 Reach Len. (ft) 503.03 520.29 498.09
crit w5, (Fc) 779645 Flow Area (sg ft) 207.83 86.39 18.70
E.G. Slope (ft/fr) 0.607393 Area (sg fr) 208.04 86.3% 599.86
@ Tota) (cfs) 1657.00 Elow (cfs} 739.14 842.12 75.74
Top width (ft) 439.68 Tap width (ft) 127,80 19.30 292.08
val Total (Ft/s) 5.310 avg. vel. (ft/sg 3.56 9.75 4,06
Max cht ppth (ft 4,36 Hydr. Depch {ft 1.65 4.36 2.26
Canv. Total (cfs 19270.7 Canv. (cfs) 8596.1 9793.7 £80.9
Length wtd. (fFt) wetted Per, {ft 126.58 19.80 9.37
Min ch EY {ft) 7792.09 shear (1b/sqg ft Q.76 2.01 0.92
alpha 1.95 stream_power {ib/fr s) 2.70 19.63 .

Frcen Loss {ft) Cum volume {acre-ft) 16.35 IG_65 15.78
C & E Loss {ft) cum 54 (acres) 11.86 10.90 11.85

warning: The enargy equation could not be balanced within the specified number of iteratiens. The
program used critical depth for the water surface and convinued on with the calculations.

warning: Divided flow computed for this cross-section. i

warning: The energy 1oss was greater tham 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections. )

Note: Muitiple critical depths were found ar this location. The critical depth with the lowest, valid, water
surface was used,

CROSS SECTION OUTPUT Profile #50-year

E.G. Elev (fr} 7797 .67 Element teft oB Channel Righ: QB
vel Head (ft) Q.89 wt, n-val, 0.050 0.035 .050
w.s. Elev (Ft 7796.78 reach Len. (ft) 503.03 $20.29 498.09
Ccrit w.5, (ft 7796.72 Flow Area (sg fr) 249.19 92 B9 21.52
£.G. Slope (ft/ft) 0.007345 Area (sq ft) 250.72 92,89 697.65
Q Total (cfs) 2031.00 Flow (cts) 992,74 24714 01.12
Top width (ft) 455,71 Top width %ft) 132.36 19.80 303.55
vel Total Ef:/s) 5.59 Avg. vel. (ft/s) .98 10.20 4.23
Max Cht Dpth (ft; 4. 6% Hydr. Depth {ft) 1.97 4.69 2.43
Conv, Total (cfs 23698.% conv. (cfs) 11583.9 11051.8 i063.3
Length wtd. (ft) 510.78 wetted Per. {ft) 127.37 19,80 10.04
Min ch E1 (ft) 7792.09 shear (1b/sq ftg 0.90 2.15 0.98
alpha 1.83 stream Power (1b/ft s) 3.57 21.93 4.16
Freen Loss {ft) 4,22 cum volume {acre-ft) 21.10 44,54 21.71
C & E Loss {fd 0.9 Lum sa (acres) 13.63 10.80 13.97

warming: Divided flow computed for this cross-section. .
warning: The energy 10ss was greater than 1.0 fr (0.3 m). between the current and previous cross section.
. This may indicate the need for additional cross sections. L )
Note: multiple critical depths were found at this location, The critical depth with the lowest, valid, water
surface was used.

page 45




crystalRiver_rep
CROSS SECTION Quiput  pProfile #300-year

E.G. Elev (ft) 7798.11 Element Left OB Channel R‘ight o3
vel Head (ft) 0.43 wt. n-val, 0.950 0.015 .05¢
w.5, Elev (ft 7797.17 Reach Len, (ft) 503.03 520.29 438.09
crit w.s. (ft 7797.04 Flow area {sq ft) 258.74 100.62 25.12
-G. R rea (s . . .

E.G. Slope (ft/ft) 0.007255 A fe) 303.49 100,82 B1E.57
R Totat (cfs) 2515.08  Flow {cfs) 1327.98  1075.60 111.43
Top width gft) 472.70 Top width Eft) 137.85 19.80 315.06
vel Total (ft/s) 5.52 Avg. vel, ft/sg 4.45 10.69 4.44
max Chl ppth (&; 5.08 Hydr. Depth (ft 2,35 I 2.63
canv. Total chs 29526.3 conv. {cfs) 15590.6 12627.6 1308.2
Length wrd, (ft) 510,11 wetted Per. {ft 128,37 19.80 10.82
min'ch E1 {ft) 7792.09 shear (1b/sq ft 1.05 2.30 1.05
Alpha 1.71 seraam power (1b/fu s) 4,69 24.61 4,66
Frctn Loss (ft 4.1 cum volume {acre-ft) 28.34 50.42 29.6%9
C & E Loss (ft 0.03 Cutt SA (acres) 17.72 10.90 15.80

warning; Divided flow computed for this cross-section,

warning: The energy lcss was greater than 1.0 ft %D.! m). between the current and previcus cress section.
This may indicate the need for additioral cross sectioms,

Note: Multiple critical depths were found at this Tocation. The critical depth with the lowest, valid, water
surface was used,

CROSS SECTION

RIVER: Crystal
REACH: Marble R5: 10063

INPUT
Description:
station Elevation Data A= 277

sta Elev Sta Elev Sta lev sgn Elev sga

12947 7823.75 1207.07 7823,76 1304.76 7823.86 1309.7 782385 1311.3 .
1314.6 7824.29 1320.43 1325.25 7K25.3 137,39 7825.74 133301 7826, 28

. . . 7825.1
1334,93 7B26.46 1335.19 7826.49

manning's n values N S
sta n val sta n val sta n val sta n val sta n val
.06 232.06 .05 719.29 L035 7446 .05 962,81 .06

pank Sta: Left Right tengths: teft channel Right coeff contr. Expan.
19,29 744.6 453.78 527.642 G576.04 .1 .3

Inaffective Flow i 2

Sta Ll Sta R Elev FPermanent
0 387.51 779%.2 F

82B8.56 1335.19 7795.12 F

CROSS SECTION OuTPuT Profile #100-year
E.G. Elev (ft) 7793.50 £lement teft 08 Chaannel  Right g
vel Head (ft) 1.20 wt. n-val. 0.050 -035 8.050
w.5, Etev (fr) 7792.40 reach Len. (ft) 453,78 527,62 576.04
crity w.s. (ft} 7792,40 Flow Area (sq ft) 47.81 107.61 169. 53
E.G. Slape {ft/ft) 0.009808 Area (sq ft) 75.18 107 .61 168.60
Q Total f{cfs) 2181.0Q Flow (cfs) 167.27 1186.91 B26.82
Top width (fi) 180.46 Top width {ft) 74.04 25.11 B1.11
vg? Total (ft/s) 6.30 Avg. vel, (ft,‘sg 3.50 11.03 5.15
Max ch) ppth (ft; 4.29 Hydr. Depth (ft 1, .34
cony, Total (cfs 22022.6 Conv, (cfs 1689.0 11984.§ 8348,8 .
Length wtd. (ft) wetted Per. {ft) 40.39 25.33 69.39 -
win ch E1 (ft} 7788.11 shear (1b/sq fta 0.72 2.60 1.42
Alpha 1.62 Stream power (1b/ft s} 2.54 28.69 7.30
Frcen Loss (ft) cum volume {acre-ft) 21.08 45.14 18.94
C & E Loss (Tr) Cum SA (acres} 13.04 10.61 12.14

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

warning: Divided flow cemputed for this cross-section. . i

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections. . i

warning: The conveyance ratic (upstream conveyance divided by downstream conveyance) 7s less than
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0.7 or greater than 1.4. This ma{ indicate the need for addirional cross sections.

warning: The enerpy loss was preater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Nate: Multiple critical depths were found at this location., The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION QUTPUT Profile #Floodway

E.G. Eley Eft} 7793.73 Element Lefr oa Channe]  Right o
vel Head (ft) 0.74 wt. n-val. 0.050 0.035 3‘05

wW.5. Elev (ft 7793.00 Reach Len. (ft} 4531.78 527.62 576.04
orit w.s. (ft 7792,40 Flow area (s5q ft) 731,75 122.83 202.40
E.G. Slope (ft/ft) 0.005280 Area (5: ft) ¥31.75 122 B3 202.40
q Total {cfs) 2141.00 Flow (cfs) 218,69 1686.62 B75. 71
Top width (ft) 140.17 Top width Efr) 44,29 25,31 70,57
vel Total (ft/s) 5.47 Avg. vel. ﬂ:/sg 2.97 8.85 4,33
Max chl ppth (th 4,8% Hydr. pepth (ft . 1.67 4,85 2,87
Cenv, Total (cfs 29986. 3 Conv. (cfs) 3006.7 14%39.§ 12040.0
Length wrd, (ft) 538.84 wetted Por. (fr 45.90 25.33 71.47
min ch E1 (fr) 7738.11 Shear (1b/sq ft 0. 1. 6l 0.94
Alpha 1.59 stream Pawer (1b/ft s) 1.57 14.17 4.05
Frcn Loss %ﬂ:g 2.62 cum valume (acre-ft) 8.19 48.74 8.26
C & E Loss (ft 0.00 cum SA (acres) 3.1% 10.83 1.18

warning: The enerqy loss was greater than 1,0 ft §0.3 m), between the current and previous cress sectien.
This may indicate the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid., water
surface was used. .

CRO55 SECTION QUTPUT Profile #10-year

E.G. Elev ¥Fr) 7793.00 Element Left o Channel Right 08
vel Head {ft) 0.91 wr. n-val, 0.050 0.035 8.05

W.5. Elev {ft) 7792.09 Reach Len., {ft) 453.78 527.62 576.04
Crit w,s. {ft) 7791.95 Flow Area (sq ft) 37.08 99,90 139.84
£.G. Slope (ft/ft) 0.007970 Area ES$ ft) 54,20 99,90 144.48
Q Total (cfs) 1657.00 Flow (cts) 113.78 945.26 597.96
‘Io? width (ft) 165.33 Tap width (fr) 62.83 25.31 7r.19
vel Total (ft/s) 5,90 Avg. vel, (ft/sg 3.07 9.48 4.28
Max Chl opth {ft) 3.98 Hydr. Depth (ft 1.18 3.95 2.07
Conv. Total (cfs) 18560.1 Conv, (cfs) 1274.4 10587.9 5697.8
tength wed, (ft) 544.17 wetted Per. (ftg 32.68 25.313 68.34
Min ch E1 (ft) 7788.11 shear (Ib/sq ft 0.56 1.96 1.02
Alpha 1.63 Stream Power (1b/ft s) 1.72 18.57 4.35
Fretn Loss (ftg 3.0 Cum volume (acre-ft) 14.84 38.54 11.52
C & E Loss (fr, 0.15 cum 5A (acres) 10.76 10.63 9,74

warning: Divided flaw computed for this cross-sectien.

warning: The energy loss was greater than 1,0 ft (0.3 m). between the current and previgus Cross section.
This may indicate the need for additiomal cress sections,

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

£RO5S SECTION QUTPUT Profile ¥50-year

E.G. Elev gfr) 7793.43 Element Laeft CB channel  Right OB
vel Head (ft) W12 Wt. n-val. 0.050 0.015 8.050
w.5. Elev (ft 7r9z.11 Reach Len. (ft} 453.78 527.62 §576.04
crir w5, (ft 7792.31 Flow area (sq ft) 44.50 105,40 154.60
€.G. Slope (fr/ft) 0.009357 Area €s$ ft) 5. B4 105.40 161.56
9 Total {cfs) 203100 Flow (cfs) 150,90  1119.83 760.27
Top width Eft) 176.38 Tap width (ft) 71.09 25.31 79.98
vel Teta) (ft/s) 6-67 avg. vel. (ft/s; 1.39 10.62 4.97
max Chl opth (ftg 4.0 Hydr. bepth (ft 1.21 4.16 2.26
. Tatal (efs 20996.8 conv. (&fs) 15G0.0 11577.Q 7859.7
wetted fer. (fr 38.0 25.33 £9.09

7788.11 shear (1b/sq ft .68 2.43 1,31

Alpha 1.62 Stream Powes (1b/ft s) 2.32 25.82 6.43
Frctn Loss %ft] cun volume (acre-ft) 19.76 43.36 16.80
C & E toss (fr) cum $a (acres) 12.45 10.63 11,77

warning: The enargy 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: Divided flow computed for this cross-section,

warning: The velecity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for
additioral cross sections,

warning; The coaveyance ratio (upstream conveyance divided by downstream conveyance) is less than

3 0.7 or greater than 1.4. This may irdicate the need for additional cress sections.

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 cress sections.

Note: wultiple critical depths were found at this lecation. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION OUTPUT Profile #500-year

E.G. Elav (fr) 7793.95% Element Left OB channel Right 08
vel Head (fi) 1.20 wt. n-val. 0.050 0.035 050
W.5. Elev (fr} 7792.7% Reach Len, (ft} 453.7 527.62 576.04
cricw.s. (ft 792,75 Flow area (sq ft) 62.84 116.55 185.00
E.G. Slope (ft/ft) 0.009074 Area Es? ft) 102.98 116.55 198.04
Q Total {(cfs) 2515.00 Flow (cfs) 215.74 1303.98 995.29
Tng width (ft) 194. 18 Top width (ft) 83.21 25.31 85.86
vel Total (Ft/s) 6.90 Avg. vel. (Ft/sg 3.43 11.19 $.38
Max <hl opth (ft3 4.64 Hydr., oDepth (ft 1.37 4.60 2,65
Conv. Total gcfs) 26401.6 conv. {cfs) 2264.7 13688.7 10448.2
Length wtd. {ft) 527.18 wetted Per. (ﬂ:g 47.05 25.33 70.61
Min ch E1 (ft) 7788.11 shear (1b/sq ft 0.78 2.61 1.48
Alpha 1.62 Stream Power (1b/ft =) 2.60 29.16 7.99
Frctn Loss {fr) 2.4 Cum voiume (acre-ft) 25.89 49,12 23.88

C&E Loss (ft) 6.30  cum SA (acres) 16,44 10,63 13,51

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: Divided Flow computed for this cross-section.

warning: The velocity head has changed by more than 0.5 ftr (0.15 m). This may indicate the need for
additienal cross sections, o

warning: The conveyance ratio {upstream conveyance divided by downstream copweyance) is less than
0.7 or greater than 1,4. This may indicate the need for additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sectian.
This may indicate the need for additional cross sections.

warning: 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 indicates that there is
not a vaiid subcritical answer, The program defaulted to critical_depth.

Note! Multiple critical depths were found at this location. The critical depth with the Towest, valid, water
surface was used.

CROSS SECTION

AIVER: Crystal

REACH: marble RS: 0536

INPUT

bescription:

Station Elevation Data num= 223
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conv
Length wed, (ft)
Min ch E1 (ft
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. . . . 1157.75 7796.66
1166.23 7796.12 1174.34 7796.24 117738 7796.25 1178.33 7796.41 1194.04 7798.63
1213.08 7800.98 1215.71 7801.58 1223.51 7§02,17 1231.42 7803.02 1245.B1 7804,94

54.318 7806. 1! . 1278.24 7808.8%1 128).82 7809.49 1300.11 7811.31
1301.73 7B11.95 1304.9 7812.57 1305.89 7812.95 1310.89 7815.88 1315.91 7819.13
1320.31 7820.75 1323.03 7822.56 1325.68 7624.69

manning s n values U= 5
sta  n val sta n val sta n val

sta sta  n val
L06 262.19 .05 570.6 035 607.78 05 1096.45 -06

n val

Bank sta: Left Right Lengths: Left Channe? Right coeff Contr.  Expan.
570.6 607.78 442,656 450,16 233.01 .1 3
Ineffective Flow num= 3
Sta L Sta R Elev  Permanent
D 512,74 7790.12 F
$99.11 900 7788.84 T
943,54 1200 7791.35 F

CROSS SECTION ouUTPUT Frofile #100-year

E.G. Elev (ft) 7790,34 Element Left o8 channel  Right OB
val Head (ft) 0.37 wt. n-val. 0.050 0.035 3.050
W.s. Elev (fu) 1789.96 Reach Len. (Fil 442 .60 43016 233.01

E.G. Slape 0.063343 Area (sg ft) 421.48 160,48 491,20

q Toral (cfs) 2181.00 Flow (cfs) 61.15 1044.40 1075. 45

Top width (ft) 570,35 Top width” (ft) 284,54 37.18 238.63

veg Fotal (ft/s) 3.68 avg. vel, (F 1.40
(f:g 4,15 Hydr. Depth (ft} 0.75 .32

37719.2 conv, (cfs) 1057.6 18062.3 18

8,13 37.18 1k

Max chl bpth
conv. Total (cfs
Length wtd, (ft) 194,13% werted per. (fft]
#min ch ET (ft) 7785.61 shear (lh/sq ft Q.15 Q.90
Alpha 1.78 stream Power (1b/ft s) 0.22 5.B6

Frctn Loss (ft) 2.02 cum volume (acre-ft) 1E.5%0 43,52 15.17
C & E Loss (ft) 0.04 cum sA {acres) 11.12 10.25 10,04

warning: Divided flow computed for this cross-section. )

warning: The conveyance ratio {upsrream conveyance divided by downstream capweyance) is Tless than
0.7 or greater than 1,4. This may indicate_the need for additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous tross section.
This may indicate the need for addirional cross sectians.

Note: Multiple critical depths were found at this location. The critica) depth with the lowest, valid, water
surface was used,

CRO55 SECTION OUTPUT Profile #rloodway

E.G. Elev (ft) 7791.11 Element tefr 0B channal  Right Q8
vel Head (ft}) .7 WL. n-vai. 0.050 0.03 .
w.5. Elev {ft) 7700.39 Reach Len. (ft} 442 .60 450.16 233,01
crit w.5. (ftr) 7789.84 Flow Area (sq ft) 51.90 176.30 170.17
E.G, Slope (ft/ft) ¢.004494 Area gsg fr) 51.90 176.30 170.17
q Tota) (cfs) 2181.00 Flow (cfs) . .
Top width Eft) 140.00 ‘Top width gft) 40,60 i7.18 62.22
vel Total (ft/s) 5.47 Avg. vel, ft,r’sg 2.25 2.03 1.80
Max chl ppth (ft) 4,78 Hydr. Depth (ft .18 4.

conv, Toral {cfs) 323532.3 Conv, {cfs) 1752.0 21124.8

Length wtd. (ft) a1 .86 37. .
win ch ET (ft) 77B5.61 shear (1b/sq ft 0.3a 1.331 0.74
Alpha 1.55% stream powar (Ib/ft s) 0.77 10.69 2.82
Frctn Loss (f:g 1.97 Cum Volume (acre-fr) 7.53 46.92 5.80

C&E Loss [fr 0.01  Cum sA {acres) 17 19,25 2031

is may indicate the need for additiona} cross sections.
Note; Multiple critical depths were found at this location. The critical deprh with the lowest, walid, water
surface was used. .

wWarningt 12; energy 1055 was oreater tham 1,0 ft (0.3 m). between the current and previous cross section.
T

CROSS SECTION ouTPuT profile #10-year

E.G. Elev (ft) 7785.84 Elemant Left o8 channel Right ag

yvel Head (ft) .4 WL, n-val. . 0.035 .0

w.5., Elev {ft 7789.43 Reach Len, (ft} 442 .50 450.16 233,01

crit w.5. (ft 778B.65 Flow Area (sq ft) 13.15 140.61 287.96

E.G. S5lope (ft/fr) 0,004057 Area (sg ft) 289.36 140.61 287.96

q Total (cfs) 1657.00 Flow (cfs) 10.22 562234 723.84

Top width Eft) 432,02 Top width Eft) 208.06 37.18 136.78

vel Total (ft/s) .75 Avg. vel, -] b.

Max chi Dpth (ftg . Hydr, 31.78 1,54

conv, Total (cfs 26013.9 Conv, (cfs 160.4 14489.6 11363.9

Length wtd, (f1) 400.47  werted Per. (fY 37.18

Min ch E1 (fr) 7785.61 shear (lb/sq ft

Alpha 1.90 stream power {1b/ft 5) 0.05 8

Frctn Loss (ft; 1.96 cum volums (acre-ft) 13.0% 37.08 §.66
.01 9.135 10.25 a9

¢ & £ Loss (ft Cum SA (acres)
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crit W,5. (ft) 7788,65 Flow Area (5q ft) 43.60 160,48 3BR.18
I (ft/fe)




