EMH:T

Engineers, Surveyors, Planners, Scientists

MEMO

Date: July 2,2014
To: The City of Dublin

From:  Molly Shlaes, B, MMS

Subject:  Riviera Preliminary Stormwater and Floodplain Modeling Memo

Copies:  Diane Marin

1.0 INTRODUCTION

The following memo summarizes the preliminary stormwater management plan and floodplain
analysis for the Riviera site in Dublin, Ohio. The site is located west of Avery Road between
Belvedere Green Boulevard and Glick Road. There are four proposed wet basins within the
development site which will treat runoff from the site for quality and quantity control. The
following provides the pre-developed and post-developed site details as well as all assumptions
made fo complete the preliminary stormwater analysis in accordance with City of Dublin
stormwater management criteria. This analysis also includes a study of the floodplain for
Tributary 1-2 and the Unnamed Tributary of Tributary 1-2.

2.0 STORMWATER MANAGEMENT

The proposed site is divided into four subareas which are located within Subareas 7860, 8040,
8050, 8060, 8070, 8330, and 8350 of the North Fork Indian Run Watershed as defined by the
City of Dublin Stormwater Master Plan. The watershed sub-basins associated with the site
development are delineated on Exhibit 2 in Appendix C. The pre-developed condition of the
project area is predominantly open space area land use associated with Riviera Golf Club in
Type “C" Soils.

The post-developed condition is single-family residential housing and open space. The total
tributary area to the wet basins is approximately 130 acres. For all subareas, it was assumed
that the runoff curve number is 83 (Vi-acre lots) and each post-developed subarea is 38%
impervious. The allowable release rates for the site based on the City of Dublin Stormwater
Master Plan can be found in Table 1.
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Table 1
Allowable Release Rates

Allowable Release Rates per Acre North Fork Indian Run

City of Dublin Subarea 1-year 2-year 5-year 10-year 25-year 50-year 100-year
7860 0.6 Q0.8 0.9 1.3 2.0 3.0 4.1
8040 0.1 0.2 0.2 0.3 0.4 0.6 0.8
8050 0.0 0.0 0.0 0.1 0.1 0.2 0.2
8060 0.0 0.0 0.1 0.1 0.2 0.3 0.5
8070 0.2 0.2 0.3 0.4 0.5 0.6 0.8
8330 0.2 0.2 0.3 0.4 0.5 0.6 0.8
8350 0.1 0.1 0.1 0.2 0.3 0.4 0.7
Post-Developed Area per Sub-Basin (acres)
City of Dublin Subarea Post 01 Post 02 Post 03 Post 04 Total
7860 0.07 0 0 0 0.07
8040 41.74 0 276 9.73 54.23
8050 17.70 0 0 9.83 27.53
8060 0.01 0 0 0 0.01
8070 11.01 3.12 0 0 14.13
8330 0 6.03 3.50 0 9.53
8350 0 0 24.54 0 24.54
Total 70.53 9.15 30.80 19.56 130.04
Allowable Release Rates hased on Post-Developed Ared (cfs) North Fork Indion Run
Site Development Area 1-year 2-year 5-year 10-year 25-year 50-year 100-year
Post 01 6.42 10.61 11.72 18.79 2411 35.40 46.03
Post 02 1.83 1.83 2.75 3.66 4.58 5.49 7.32
Post 03 3.43 3.71 4.06 7.14 10.22 13.57 22.19
Post 04 0.97 1.95 1.95 3.90 4.88 7.80 9.75
Total 12.65 18.09 20.46 33.49 43.78 62.27 85.29

The increase in runoff volume from the pre-developed to post-developed condition is
conservatively assumed to be a 25-year critical storm. Based on the 25-year critical storm, the
post-developed allowable release rates for the entire development can be found in Table 2.

The stormwater management basins will provide water quality and detain the runoff from the
proposed site to the allowable release rates. Wet Basin A will provide approximately 15.5 acre-
feet of storage in the 100-year event. Wet Basin B will provide approximately 2 acre-feet of
storage in the 100-year event. Wet Basin C will provide approximately 7 acre-feet of storage in
the 100-year event. Wet Basin D will provide approximately 4.5 acre-feet of storage in the
100-year event.
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Table 2
Total Site Allowable Release Rates

Total Preliminary
Allowable Proposed
Storm Release Release
Event Rates Rates
(yr) (cfs) (cfs)
1 <12.65 2.42
2 <12.65 3.14
5 <12.65 4.93
10 <12.65 6.35
25 12.65 11.22
50 62.27 18.62
100 85.29 29.44

Wet Basins A, B, C, and D will be required to treat a water quality volume of 0.888, 0.115,
0.388, and 0.246 acre-feet, respectively, which will be drawn down over a minimum 24-hour
period. Each basin provides adequate water quality volume and the required 24-hour
drawdown. It should be noted that these estimated detention volumes and proposed release rates
are preliminary and subject to be refined during the final site design process. The above
stormwater management plan was designed to meet both the requirements of The City of Dublin
and The Ohio EPA.

3.0 STREAM CORRIDOR PROTECTION ZONE

A Stream Corridor Protection Zone (SCPZ) was determined for both Tributary 1-2 and the
Unnamed Tributary through the development site. There are two criteria that determine the width
of a SCPZ according to the City of Dublin’s Codified Ordinances. The first criterion is that the
SCPZ should be the width of the FEMA-designated floodway plus 20 feet. The second criterion is
that in areas where a floodway has not been designated, the width should be drawn according
to the drainage area. For this study, there is no FEMA-designated floodway, but a preliminary
floodway was modeled along both waterways. For both Tributary -2 and the Unnamed
Tributary, a SCPZ was drawn to fit both criteria. Then, the two were combined so that the outer-
most boundary was used in all cases. The SCPZ shown on Exhibit 1 depicts the combination of
both SCPZ criteria.

Tributary 1-2 has a tributary area of 455 acres at the downstream limit of the site, see
StreamStats output, Appendix A. According to the City of Dublin requirements, a drainage area
of 455 acres requires a SCPZ of 50 feet on each side of the channel. The Unnamed Tributary has
a tributary area of 160 acres at the downstream side of the site, see StreamStats output,
Appendix A. According to the City of Dublin requirements, a drainage area of 160 acres
requires a SCPZ of 38 feet on each side of the channel.
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4.0 FLOODPLAIN ANALYSIS

The USGS StreamStats method was used to estimate peak flood discharge rates for Tributary -2
and the Unnamed Tributary. From StreamStats, the 100-year peak flood discharge rate for
Tributary 1-2 upstream of the confluence with the Unnamed Tributary is 262 cfs. The 100-year
peak flood discharge rate for Tributary 1-2 upstream of the Belvedere Green Boulevard bridge is
717 cfs. This peak flood discharge is consistent with previous Tributary |-2 flood studies. The 100-
year peak flow rate for the Unnamed Tributary is 204 cfs. The US Army Corps of Engineers HEC-
RAS computer program was used to model the flood profile through the site for both streams.
Cross-section data was taken from 2007 Franklin County Auditor’s topography and field
topography dated 2013. The location of model cross-sections, computed floodway, and
floodplain can be found on Exhibit 1 in Appendix C. In the proposed condition, each proposed
roadway stream crossing was modeled to determine the width of the 3-sided box culverts. The
impacts of these proposed structures can be found in the HEC-RAS output in Appendix B. The
existing and proposed floodplain elevations for each cross-section are shown on Table 3. All
elevations listed are based on the NAVD 88 datum. As with the stormwater management
calculations, the floodplain analysis is subject to refinement during the final site design process.
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Table 3

100-Year Floodplain Elevations

Unnamed Tributary

Existing Proposed
Cross-Section 100-Year 100-Year
Flood Flood
Elevation Elevation
(feet) (feet)
21 937.00 936.37
20 936.10 936.00
19.5 ©36.31 936.00
19 ©36.34 936.07
18 936.35 936.08
17 936.34 936.07
16 936.23 935.72
14 @35.45 935.45
13 @35.30 933.73
12 933.48 933.16
11 ©33.01 932.52
10 932.70 932.42
Q 932.56 932.19
8 931.46 932.00
7.5 231.66 932.19
7 931.62 932.00
6.5 ©31.52 932.19
6 931.12 -
5 931.34 -
3 ©30.01 -
2.5 ©30.30 -
2 930.37 930.37
1 930.17 930.17

July 2, 2014
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Tributary [-2
Existing Proposed
Cross-Section 100-Year 100-Year
Flood Flood
Elevation Elevation
(feet) (feet)
73 939.16 939.19
72 938.41 938.51
71 938.02 938.52
70 937.13 -
69 ©36.43 936.42
68 ©35.82 935.82
67 933.80 ©33.80
66 933.71 ©33.71
65 933.70 933.70
64 932.59 932.59
63 932.57 932.57
61 931.90 ©32.00
60 931.70 931.90
59 ©31.03 931.38
58 930.97 931.34
56 930.95 931.29
55 930.92 -
54 930.86 930.49
53 930.81 ©30.40
52 930.73 930.35
51 930.75 930.36
50 930.74 @30.35
49 930.72 930.32
48 929.76 929.76
46 928.58 928.58
45 928.56 928.56
44 927.33 927.74
43 927.36 927.69
41 927.35 926.85
40 925.57 925.57
39 924,05 924.05
38 923.96 923.96
37 ©23.91 923.91
35 ©23.90 923.90
34 923.17 923.17
33 923.18 923.18

July 2, 2014
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Streamflow Statistics Report

Streamstats Ungaged Site Report

Date: Tue Apr 22 2014 06:41:55 Mountain Daylight Time
Site Location: Ohio

NAD27 Latitude: 40.1395 (40 08 22)

NAD27 Longitude: -83.1703 (-83 10 13)

NADS83 Latitude: 40.1396 (40 08 23)

NADS83 Longitude: -83.1702 (-83 10 13)

Drainage Area: 0.26 mi2

[Peak Flows Basin Characteristics

t
|
l

S Valuel Regression Equation Valid Range
........ %) | ] l Min | Max |

| Drainage Area (sqyare miles) ” O-ZGE] 0.01’ 7422!
| Ohio Region C Indicator 1 if in C else 0 (dimensionl.eussz ) Jl OE] 0][ 1]

[ Ohio Regio.r]_A Indicator 1 if in A else 0 (dimensionless) ” 1” ‘m“("y”___ 1]
[ Stream Slope 10 and 85 Lon_g(_a_sE__Flo;w_Fia“t_r] (ﬁe_gf_ per mi)|| 64.7” 1.53” 671]
I Percen; St_orage from NLCD (percent) || 0” 0”_ 25.8

[Low-Flow SIR 2012_5138 Basin Characteristics __

. |

[100% Low Flow Region A 2012 5138 (0.26 mi2) -

]

Value I Regression Equation Valid Range!

Parameter -
[ min [ Max |
[Dralnage Area (square mies) 1 0.26 (below min value 1)]| 4| 1250,
lStreamflow Variability Index (dlmensx)nless)” o7733” 0.242r 1.12|

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with unknown errors.

[Probability of Zero Flow Basin Characteristics

[100% P zero Fow 2012 5138 (0.26 mi2)

| Regression Equation Valid Rang§

Parameter value
_ [ min [ Max |
j Drainage Area (square miles) ]Lo_gs(bebw min value 1)|| 1” 1ZSQI
[ Streamfiow Variabiity Index (dimensioniess)|| 0.778]| 0.24| 1.12

Waming: Some parameters are outside the suggested range. Estimates will be extrapolations with unknown errors.

[Mean and Percentile Basin Character'i-;i;ics.._m_‘ ]
IYooordinate (latitude) of the centroid in decimal degrees=40._1;‘_168 |
[100% Low Fow LatLE 41.2 wri02 4068 (0.26 mi2) |
T Value l_!}egression Equation Valid Range{
[ Mn [ max |
| Drainage Area (square miles) ” - 0.26 | 0.12” 7422|
LP_g_rc_e.:nt“ff)rest (percent) || 15.5” 0“ - _ﬂl
| Percent Storage from NLCD (percent) Jl - g”_ 0” 1g|
| Mean Annual Precipitation (inches) || 37” 34”_ 43.2[
| Streamﬂow Variability Index (dimensionless) Jl 0. ??3” 0.25” 1.13E
| Latitude of Basin Centroid (decimal degrees) ” 40’1453” 33,53“ __L'ZE
| Longitude of Basin Centroid (d_e_cimal degref:s)”_a_ 110}“ 80.53” 84.6E
[Peak Flows Streamflow Statistics __ B _‘]
J J Equivalent lBo-Percent Prediction Intervaﬂ
tatistic |[Fow (ft3/s) [Prediction Error (percent years of — =
I ||_record || Minimum [ Maximum |

e || edl

24| 209 8.2

s ][ 807 Bl

33 404 161]

| Il il If
http://streamstatsags.cr.usgs.govigisimg/Reports/FlowStatsReport2461302_201442264155.htm?cmd=ComputeFlows

I il F

1/2



4/22/2014 Streamflow Statistics Report

LS — 34| 44| 54.3)| 218]
[pras [ 1asf] Y T ™
[so J[ S| "ol ed[ edl ey

[Praoo J[ 204 38| B _7.§|| 93.4/| 445|
Prsoo || 24| al 8-6“ EE 650]
[Low-Flow SIR 2012_5138 Streamflow Statistics ]

- s )l || Equivalent |90 Percent Predlctlon Intﬂ
toitc |[ow (s prandard Emor (percen] Vecora || Minimum ][ Maximum |
[pso [ o.00e2g] | b I |

[miotoy || oooowzoff I | I
[M7o10v || 0.000337] I | |
[ M3opsov][ 0.000741] | | I
[Moopsov][  0.00154] L | |

If one of the probabilities below is greater than 0.1, then it is recommended that zero (0) cubic feet per second be used for the corresponding low-flow statistic

[Probability robablllg of Zero Flow Statlstncs ]

III P'l E-lill]il [T
iPROB 1DAY ! 0-23
[proB_7DaY || 03] |

[Pros_sooavf[ooose] ]

frg_ll_e_an and Percentile Streamfiow Statistics o |
Equivalent |90-Percent Prediction Interval
Flow (ft3/s) |Prediction Error (percent)i- years of |f

E fecord || Minimum || Maximum |
[ | o ml | | ]
[@ [ o 1 |
Ejl_n T | | ]
[ [ oag | ]
[s [ o3[ | I | —
[ | oy 2 — | |
[ ][ oosm[ 23] I ]

s || 00556 L I |
[ || 0033 44 | | |
oo ][ o T — I |
lowo || 00364 51| 1 |

o [ oy T | I gl
Quz |[ o023 22| |
[oan ][ o.0osss] 66l | | |

[Fes2s ][ 0.0257) 2| | I

[esso |[ oomel[ 4o E | ]
[s7s |[ o2 ag| ]

http://streamstatsags.cr.usgs.govigisimg/Reports/FlowStatsReport2461302_201442264155.htm?cmd=ComputeFlows
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Streamstats Ungaged Site Report

Date: Tue Apr 22 2014 06:44:16 Mountain Daylight Time
Site Location: Ohio

NAD27? Latitude: 40.1394 (40 08 22)

NAD27 Longitude: -83.1705 (-83 10 14)

NADS3 Latitude: 40.1395 (40 08 22)

NADS3 Longitude: -83.1705 (-83 10 14)

Drainage Area: 0.45 mi2

[Peak Flows Basin Characteristics

[100% Peak Flow Full Model (0.45 mi2)

]

ion Equation Valid Range

Parameter

Value |_R£g|
|

Mn | mMax |

| Drainage Area (sguare miles) B 'J|__0v4ﬂ| - 0.01”_ 7422
| Ohio Region C Indicator 1 f in C else 0 (dimensionless} N 0” o“____ ) 1|
| Ohio Region A Indicator 1 if in A else 0 (dimensionless) || 1| ol 1
| Stream Slope 10 and 85 Longest Flow Path (feet per mi)N 47.8” 1513.”‘ .,.._____5_2f1.|
S e e o3 o] 254

1100% Low Fow Region A 2012 5138 (0.45 mi2)

|
]

Value

| Regression Equation Valid Range!

Parameter

]

Min || Max l

[ Drainage Area (square mies) I[ 0.45 (below min value 1)|

i

1250

| Streamflow Variabilty Inde{_(_dimensionless)” 0.778”

o2 1.12]

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with unknown errors.

[Probability of Zero Flow Basin Characteristics

Value

Parameter

—t

[ Drainage Area (square mies) || 0.45 (below min value 1)|

| Streamflow Variabilty Index (dimensionle.ff)“_ o __.0.'.2.7_§El

|

|

! Regression Equation Valid Rangé
1__ __Min H Max |
il 1250

0.24] 1.17

Waming: Some parameters are outside the suggested range. Estimates will be extrapolations with unknown errors,

[Mean and Percentile Basin Characteristics

Eooordinate (latitude) of the centroid in decimal degrees=40.1465

100% Low Fow LatLE 41.2 wri02 4068 (0.45 mi2)

ion Valid Range

— Value 1 Regres:i.on Equait .
in ax

| Drainage_A_r;.(square m_ilés) - - || ——0_4'5” . 0.12] - 7422‘
et e o ) N7 — 9.1
| Percent Storage from NLCD (percent) || 0_33” (}”_ o lgj
T I ST G | ) 3| 4.3
|'Streamﬂow Variability Index (dimensionless) || 0.778” 0,25“ __iﬂ;f
Latitude of Basin Centroid (decimal degrees) |[ 40.1466) 38.68 412
[ Longitude of Basin Centroid (decimal degrees)” 83.1777” 30.53”__" ) 84.6
[Peak Flows Streamflow Statistics ]

] J o Equivalent |[90-Percent Prediction Interval
s i i Tl

I

http://streamstatsag s.cr.usgs.govigisimg/Reports/FlowStatsReport2461309_201442264416.htm?cmd=ComputeFlows

[pr2 50.8)| 37| X Y
[Prs || 108]| 35| 33| 54.9)| 213
| | I I I I 1

12
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o J|  wel 44 72| 264
los I wotl s soll e 386)

[Pso [ 29[ el o a9
[Prioo |[ 262 38| 7.5 122)| 561]

[soo [ 347 42 8.6)| 149]| 808|
[Low-Flow SIR 2012 ;1_38 Streamflow Statistics 1
R i ] Equivalent |l90-Percent Prediction Interval

R Jrow (e prondard Emor (eI Mecord [ Minimum ][ Maximam |

[0 [ oowy[ 1l )

|
[Mwowov || oooosyf ] |
[m7p10y [ 0.000583]| I I ol |
[Maopsov][ ooow28] I | |
[mgop10v][ — 0.00267]| | I ]

If one of the probabilities below is greater than 0.1, then it is recommended that zero (0) cubic feet per second be used for the corresponding low-flow statistic

|Probab|||ty of_Zero Flnw Statlstlcs s

PROB_1DAY

[rros.ronv || o —

| PROB_30DAY|| 0.00946|

[Mean and Percentile Streamflow Statistics |

Equivalent |190-Percent Prediction Interval
tatistic [How (ft3/s) [Prediction Error (percent

Mrecord || Minimum || Maximum |
a0 [ 059 | |
@ | og[ o | |
CE I ]
[os [ o8 11| I | |

los Lo e .___,{I_.._____J

les || o 27| |

o I s W
[s || oo 2l I | |
[s J[oosss) 7 b ; 1
[on |[ o o I | |
[0 || oosad] s | | |
o |[ o019 g I ]
R —— — —
QAH 0.0181 66 E i
e . h I J
[ess || o039 ) [

http://streamstatsags.cr.usgs.govigisimg/Reports/FlowStatsReport2461309_201442264416.htm?cmd=ComputeF lows
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Streamflow Statistics Report

Streamstats Ungaged Site Report

Date: Tue Apr 22 2014 06:30:39 Mountain Daylight Time
Site Location: Ohio

NAD27 Latitude: 40.1363 (40 08 11)

NAD27 Longitude: -83.1667 (-83 10 00)

NADS83 Latitude: 40,1363 (40 08 11)

NADS83 Longitude: -83.1666 (-83 09 60)

Drainage Area: 0.88 mi2

[Peak Flows Basin Characteristics |
|L00% Peak Flow Full Model (0.88 mi2) |
S Valuel Regression Equation Valid Range!
o | Min H Max |
|__Drainage Area (square miles) _Jl g_gf,jl_ - 0_01! ?422|
| Chio Region E_Indicator 1 if in C else 0 (dimensionless) || 0” []E 1i
| Ohio Region A Indicator 1 if in A else 0 (dimensionless) || 1|| (}” 1]
| Stream Slope 10 and 85 Longest Flow Path (feet per mi)” 45.7” 1,53}[ 6}'41
| Percent Storage from NLCD (percent) - __Jl 0,32” 0” 258]
[Low-Flow SIR 2012_5138 Basin Characteristics ]
[100% Low How Region A 2012 5138 (0.88 mi2) B |
Parameter Value | Regression Equation Valid RangeJ‘
L Min [ max |
| Drainage Area (square miks) ” 0.88 (below min value 1);___ ) |41250|
| Streamflow Variability Index (dlmensnonless)” 0_730” 0,24[] 1_12&

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with unknown errors,

[Probability of Zero Flow Basin Characteristics

[100% P zero Row 2012 5138 (0.88 mi2)

Parameter Value Regression Equation Valid Rar_r_gg{
EEESS—————————— RN Min I Max ]
| Drainage Area (square mikes) i 0.88 (below min value 1)” 1“ 125()]
| Streamflow Variability Index (dimensionless)] 0.780” 0.24” 1.12‘

[Mean and Percentile Basin Characteristics ]
IY coordinate (latitude) of the centroid in decimal degrees=40.1455 ‘
[L00% Low Fow LatLE 41.2 wri02 4068 (0.88 mi2) o ]
Value ] Regression Equation Valid Rangd

Parameter
1 s | Min ” Max [
| Drainagg _Area (square mikes) ” 0.88” 0. 12“ 7422
[_Percent Forest (percent) Jl _ 15_5” 0” 99,1[
|_P_tf§r_155torage from NLCD (percent) ” 0.32“ - o” B ____19‘
Wean Annual Precipitation (inches) ]L 37” 34” 43_2!
[ Streamﬂow Variability Index (dimensionless) ” 0. 780” 0,25“ _ 1_13E
[ Latitude of Basin Centroid (decimal degrees) Jl 40. 1455” 38.68” 41.2!
I _Lﬂ{grtude of Basin Centroid (decimal degrees)” 83. 1733” 30_53“ 84.6§

[Peak Flows Streamflow Statistics

|

Equivalent

Ftatistic Fow (ft3/s)F Prediction Error (percent years of

record

|90-Peroent Prediction Interva‘

| Minimum ” MaXimU"_l___‘

o |

7] o | 204

| 33 29[ 3

http://streamstatsags.cr.usgs.govigisimg/Reports/FlowStatsReport2461262_201442263039.htm?cmd=ComputeFlows

Il

I I |

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with unknown errors.

1/2
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P10 || 240 al ad 3| 469
[P2s || 318 35]| 5.9 o[ 636
[prso | 36 37 0 T
[ a0 || 436 ED Y T 922

| Prsoo || 578]| a2 se sl 1320
[Low-Flow SIR 2012_5138 Streamflow Statistics -
tatistic |[How (ft3/s)g Ftandard Error (percent)J Eg:;vrglﬁrfrt [mt' _R_r_eq_it_:t_igrm
| record || Minimum |[ Maximum |
[os0 || 00277 [ ]
[miD1oy || 0.000576)] I I N |
[m7ptoy [ o.0011f[ b I |
[M30010v][ 000246 | | | |
moopiov][ 000506 | I | |

If one of the probabilities below is greater than 0.1, then it is recommended that zero (0) cubic feet per second be used for the corresponding low-flow statistic

|_robah|I|ty of Zero Flow Statlstlcs |

PROB_1DAY 0.23 Er S
[ PrOB_7DAY Jr 0. 13“ |

[Prop_sooavjjo00seolf ]

|Mean and Percentlle Streamflow Statlstlcs - ]

- Equivalent [o0-Percent Prediction Interval
tatistic [low (ft3/s) [Prediction Error (percent)| years of
| ‘record || Minimum _u Maximum |

T T | I I |
@ [ 15 1 |
3 [ tesf] a4 1l ]
[ea [ ts9 o [ |
los || Lodf 20]| | L
[es | o057 Y | |

[ [ o3 28| | I
[ [ o9 Y, [ i
e s e
QA 0.84 11

YCH | IEEE s1)| ]
I&JI D I |I ]
[z |[  oss| 22| ]
[oan [ o.034g] 66| ! I |
[Fps2s |[ o828 29| | I
[Fesso [ 028 a4 | | |
[res7s |[ o071 o ]

http://streamstatsag s.cr.usgs.govigisimg/Reports/FlowStatsReport2461262_201442263039.htm?cmd=ComputeFlows



APPENDIX B:
HEC-RAS Output

-Tributary 1-2
-Unnamed Tributary



Tributary 1-2



HEC-RAS River: Tributary I-2 Reach: 1 Profile: 100-year

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

1 73 100-year Trib I-2 Ex 262.00 935.86 939.16 939.24 0.001032 293 158.87 101.63 0.29
1 73 100-year Trib I-2 Prop 262.00 935.86 939.19 939.27 0.000986 2.88 162.06 102.81 0.28
1 72 100-year Trib I-2 Ex 262.00 934.99 938.41 938.87 0.005185 5.80 54.62 31.64 0.61
1 72 100-year Trib I-2 Prop 262.00 934.99 938.51 938.93 0.004479 5.53 57.98 32.83 0.57
1 Yl 100-year Trib I-2 Ex 262.00 934.67 938.02 937.53 938.59 0.006087 6.34 57.73 84.33 0.67
1 Yl 100-year Trib I-2 Prop 262.00 934.67 938.52 937.54 938.72 0.002150 4.20 101.32 92.29 0.41
1 70 100-year Trib I-2 Ex 262.00 934.23 937.13 937.13 937.95 0.011634 7.48 39.66 27.80 0.89
1 69 100-year Trib I-2 Ex 262.00 933.92 936.43 936.68 0.006420 5.07 80.82 86.80 0.65
1 69 100-year Trib I-2 Prop 262.00 933.92 936.42 936.71 0.006793 5.20 70.26 86.50 0.67
1 68 100-year Trib I-2 Ex 262.00 933.52 935.82 935.82 936.21 0.009078 6.10 73.95 96.08 0.77
1 68 100-year Trib I-2 Prop 262.00 933.52 935.82 935.82 936.21 0.009078 6.10 73.95 96.08 0.77
1 67 100-year Trib I-2 Ex 262.00 932.53 933.80 933.80 934.21 0.019552 5.10 51.37 64.44 1.01
1 67 100-year Trib I-2 Prop 262.00 932.53 933.80 933.80 934.21 0.019552 5.10 51.37 64.44 1.01
1 66 100-year Trib I-2 Ex 262.00 931.82 933.71 933.75 0.000606 1.59 193.94 136.71 0.20
1 66 100-year Trib I-2 Prop 262.00 931.82 933.71 933.75 0.000606 1.59 193.94 136.71 0.20
1 65 100-year Trib I-2 Ex 262.00 929.92 933.70 931.52 933.72 0.000168 1.12 290.59 169.56 0.12
1 65 100-year Trib I-2 Prop 262.00 929.92 933.70 931.52 933.72 0.000168 1.12 290.59 169.56 0.12
1 64.5 Culvert

1 64 100-year Trib I-2 Ex 262.00 929.91 932.59 932.59 933.20 0.009981 6.57 48.26 47.71 0.82
1 64 100-year Trib I-2 Prop 262.00 929.91 932.59 932.59 933.20 0.009981 6.57 48.26 47.71 0.82
1 63 100-year Trib I-2 Ex 262.00 928.97 932.57 930.99 932.60 0.000389 1.81 291.25 314.93 0.18
1 63 100-year Trib I-2 Prop 262.00 928.97 932.57 930.99 932.60 0.000389 1.81 291.09 314.88 0.18
1 62 Inl Struct

1 61 100-year Trib 1-2 Ex 262.00 927.97 931.90 932.04 0.001643 3.83 122.38 113.83 0.36
1 61 100-year Trib I-2 Prop 262.00 927.97 932.00 932.17 0.001744 4.02 134.57 260.13 0.37
1 60 100-year Trib 1-2 Ex 262.00 927.53 931.70 930.39 931.89 0.001719 4.07 117.63 153.27 0.37
1 60 100-year Trib I-2 Prop 262.00 927.53 931.90 930.39 932.04 0.001178 3.49 146.71 176.38 0.31
1 59.5 Bridge

1 59 100-year Trib I-2 Ex 262.00 927.53 931.03 931.16 0.001629 3.52 126.12 129.80 0.35
1 59 100-year Trib I-2 Prop 262.00 927.53 931.38 931.44 0.000787 2.63 178.35 168.80 0.25
1 58 100-year Trib I-2 Ex 262.00 927.40 930.97 930.26 931.03 0.001152 292 171.92 169.38 0.30
1 58 100-year Trib I-2 Prop 262.00 927.40 931.34 930.26 931.38 0.000556 2.19 182.65 276.09 0.21
1 57 Inl Struct

1 56 100-year Trib 1-2 Ex 262.00 926.91 930.95 931.02 0.001052 291 172.90 167.74 0.28
1 56 100-year Trib I-2 Prop 262.00 926.91 931.29 930.18 931.37 0.000884 2.85 128.89 211.04 0.26
1 55 100-year Trib 1-2 Ex 262.00 926.76 930.92 930.98 0.000777 274 166.76 119.64 0.25
1 54 100-year Trib I-2 Ex 262.00 926.73 930.86 930.94 0.000920 293 163.72 140.67 0.27
1 54 100-year Trib I-2 Prop 262.00 926.73 930.49 930.70 0.002376 4.38 92.17 126.08 0.43
1 53 100-year Trib 1-2 Ex 262.00 926.59 930.81 930.85 0.000464 2.12 188.43 107.37 0.20
1 53 100-year Trib I-2 Prop 262.00 926.59 930.40 930.49 0.000923 277 155.38 151.94 0.27
1 52 100-year Trib I-2 Ex 262.00 926.49 930.73 930.80 0.000495 2.18 144.32 69.74 0.20
1 52 100-year Trib I-2 Prop 262.00 926.49 930.35 930.40 0.000540 2.10 225.96 381.88 0.21
1 51 100-year Trib I-2 Ex 262.00 926.32 930.75 930.75 0.000091 0.94 440.12 248.36 0.09
1 51 100-year Trib I-2 Prop 262.00 926.32 930.36 930.37 0.000068 0.75 681.69 595.36 0.07
1 50 100-year Trib I-2 Ex 262.00 926.12 930.74 930.74 0.000048 0.70 545.19 283.33 0.06
1 50 100-year Trib I-2 Prop 262.00 926.12 930.35 930.36 0.000041 0.60 819.01 712.16 0.06
1 49 100-year Trib 1-2 Ex 262.00 926.12 930.72 929.43 930.74 0.000302 1.77 277.86 317.27 0.16
1 49 100-year Trib I-2 Prop 262.00 926.12 930.32 929.43 930.35 0.000465 2.05 340.45 732.44 0.19
1 48.5 Bridge

1 48 100-year Trib 1-2 Ex 262.00 925.70 929.76 927.23 929.76 0.000060 0.82 542.08 290.02 0.07
1 48 100-year Trib I-2 Prop 262.00 925.70 929.76 927.23 929.76 0.000060 0.82 542.08 290.02 0.07
1 47 Inl Struct

1 46 100-year Trib I-2 Ex 262.00 923.76 928.58 928.59 0.000132 1.20 384.29 251.76 0.11
1 46 100-year Trib I-2 Prop 262.00 923.76 928.58 928.59 0.000132 1.20 384.29 251.76 0.11




HEC-RAS River: Tributary I-2 Reach: 1 Profile: 100-year (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

1 45 100-year Trib I-2 Ex 262.00 924.79 928.56 926.43 928.57 0.000116 1.02 417.14 562.66 0.10
1 45 100-year Trib I-2 Prop 262.00 924.79 928.56 926.43 928.57 0.000116 1.02 417.14 562.66 0.10
1 445 Bridge

1 44 100-year Trib I-2 Ex 262.00 924.79 927.33 927.45 0.001824 3.03 125.20 423.00 0.36
1 44 100-year Trib I-2 Prop 262.00 924.79 927.74 927.79 0.000656 2.04 195.30 439.31 0.22
1 43 100-year Trib I-2 Ex 262.00 923.58 927.36 925.36 927.36 0.000066 0.78 698.31 937.87 0.07
1 43 100-year Trib I-2 Prop 262.00 923.58 927.69 925.36 927.72 0.000231 1.56 230.10 1010.44 0.14
1 42 Inl Struct

1 41 100-year Trib I-2 Ex 262.00 923.58 927.35 925.70 927.35 0.000073 0.78 683.69 936.33 0.08
1 41 100-year Trib I-2 Prop 262.00 923.58 926.85 925.70 927.00 0.001634 3.28 95.10 819.75 0.35
1 40.5 Bridge

1 40 100-year Trib I-2 Ex 262.00 924.04 925.57 925.57 926.16 0.017206 7.39 45.06 451.36 1.05
1 40 100-year Trib I-2 Prop 262.00 924.04 925.57 925.57 926.16 0.017206 7.39 45.06 451.36 1.05
1 39 100-year Trib I-2 Ex 262.00 921.77 924.05 923.96 924.46 0.008159 6.50 67.59 266.73 0.77
1 39 100-year Trib I-2 Prop 262.00 921.77 924.05 923.96 924.46 0.008159 6.50 67.59 266.73 0.77
1 38 100-year Trib 1-2 Ex 262.00 921.16 923.96 924.10 0.002347 3.63 102.77 442.33 0.42
1 38 100-year Trib I-2 Prop 262.00 921.16 923.96 924.10 0.002347 3.63 102.77 442.33 0.42
1 37 100-year Trib I-2 Ex 262.00 920.12 923.91 921.92 923.96 0.000467 2.16 253.01 355.42 0.20
1 37 100-year Trib I-2 Prop 262.00 920.12 923.91 921.92 923.96 0.000467 2.16 253.01 355.42 0.20
1 36 Inl Struct

1 35 100-year Trib 1-2 Ex 262.00 919.92 923.90 921.85 923.95 0.000634 2.68 249.85 349.43 0.24
1 35 100-year Trib I-2 Prop 262.00 919.92 923.90 921.85 923.95 0.000634 2.68 249.85 349.43 0.24
1 34.5 Bridge

1 34 100-year Trib 1-2 Ex 262.00 918.24 923.17 923.25 0.000947 2.82 187.40 22278 0.26
1 34 100-year Trib I-2 Prop 262.00 918.24 923.17 923.25 0.000947 2.82 187.40 22278 0.26
1 33 100-year Trib I-2 Ex 262.00 917.93 923.18 923.19 0.000056 0.94 719.89 578.74 0.07
1 33 100-year Trib I-2 Prop 262.00 917.93 923.18 923.19 0.000056 0.94 719.89 578.74 0.07
1 32 100-year Trib I-2 Ex 717.00 917.19 923.14 923.15 0.000204 1.57 971.56 628.76 0.13
1 32 100-year Trib I-2 Prop 717.00 917.19 923.14 923.15 0.000204 1.57 971.56 628.76 0.13
1 31 100-year Trib I-2 Ex 717.00 916.96 922.85 920.94 923.10 0.001491 4.29 197.38 602.95 0.36
1 31 100-year Trib I-2 Prop 717.00 916.96 922.85 920.94 923.10 0.001491 4.29 197.38 602.95 0.36
1 30.5 Bridge

1 30 100-year Trib 1-2 Ex 717.00 916.60 921.46 920.76 922.03 0.005195 6.16 129.23 65.72 0.63
1 30 100-year Trib I-2 Prop 717.00 916.60 921.46 920.76 922.03 0.005195 6.16 129.23 65.72 0.63
1 29 100-year Trib 1-2 Ex 717.00 916.29 921.17 920.41 921.57 0.003652 5.35 200.00 176.64 0.53
1 29 100-year Trib I-2 Prop 717.00 916.29 921.17 920.41 921.57 0.003652 5.35 200.00 176.64 0.53
1 28 100-year Trib I-2 Ex 717.00 915.66 919.92 919.81 920.58 0.007729 7.57 165.52 124.86 0.77
1 28 100-year Trib I-2 Prop 717.00 915.66 919.92 919.81 920.58 0.007729 7.57 165.52 124.86 0.77
1 27 100-year Trib 1-2 Ex 717.00 915.11 919.80 919.95 0.001503 3.51 313.08 222.20 0.35
1 27 100-year Trib I-2 Prop 717.00 915.11 919.80 919.95 0.001503 3.51 313.08 222.20 0.35
1 26 100-year Trib 1-2 Ex 717.00 914.83 919.64 919.80 0.002382 5.22 355.20 270.28 0.45
1 26 100-year Trib I-2 Prop 717.00 914.83 919.64 919.80 0.002382 5.22 355.20 270.28 0.45
1 25 100-year Trib I-2 Ex 717.00 914.40 918.77 918.77 919.34 0.005356 7.18 192.82 182.41 0.67
1 25 100-year Trib I-2 Prop 717.00 914.40 918.77 918.77 919.34 0.005356 7.18 192.82 182.41 0.67
1 24 100-year Trib I-2 Ex 717.00 914.00 918.72 918.89 0.001423 3.83 306.93 193.51 0.35
1 24 100-year Trib I-2 Prop 717.00 914.00 918.72 918.89 0.001423 3.83 306.93 193.51 0.35
1 23 100-year Trib 1-2 Ex 717.00 913.73 918.59 918.73 0.001305 3.67 358.74 202.46 0.33
1 23 100-year Trib I-2 Prop 717.00 913.73 918.59 918.73 0.001305 3.67 358.74 202.46 0.33
1 22 100-year Trib I-2 Ex 717.00 913.47 918.44 918.59 0.001161 3.39 289.34 135.71 0.31
1 22 100-year Trib I-2 Prop 717.00 913.47 918.44 918.59 0.001161 3.39 289.34 135.71 0.31
1 21 100-year Trib I-2 Ex 717.00 913.28 918.22 918.46 0.002268 4.48 246.05 142.86 0.43
1 21 100-year Trib I-2 Prop 717.00 913.28 918.22 918.46 0.002268 4.48 246.05 142.86 0.43
1 20 100-year Trib I-2 Ex 717.00 913.08 918.09 918.29 0.001678 3.84 248.76 131.17 0.37
1 20 100-year Trib I-2 Prop 717.00 913.08 918.09 918.29 0.001678 3.84 248.76 131.17 0.37




HEC-RAS River: Tributary I-2 Reach: 1

Profile: 100-year (Continued)

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

1 19 100-year Trib I-2 Ex 717.00 912.89 917.86 918.13 0.002323 4.33 216.98 122.14 0.43
1 19 100-year Trib I-2 Prop 717.00 912.89 917.86 918.13 0.002323 4.33 216.98 122.14 0.43
1 18 100-year Trib I-2 Ex 717.00 912.72 917.51 917.91 0.003714 5.34 181.60 120.80 0.54
1 18 100-year Trib I-2 Prop 717.00 912.72 917.51 917.91 0.003714 5.34 181.60 120.80 0.54
1 17 100-year Trib I-2 Ex 717.00 912.00 917.37 916.42 917.58 0.001743 4.69 284.61 158.17 0.39
1 17 100-year Trib I-2 Prop 717.00 912.00 917.37 916.42 917.58 0.001743 4.69 284.61 158.17 0.39
1 16.5 Bridge

1 16 100-year Trib I-2 Ex 717.00 911.30 917.27 916.42 917.47 0.001932 4.85 259.00 149.55 0.39
1 16 100-year Trib I-2 Prop 717.00 911.30 917.27 916.42 917.47 0.001932 4.85 259.00 149.55 0.39
1 15 100-year Trib I-2 Ex 717.00 912.15 917.06 917.26 0.002295 5.00 245.37 143.41 0.44
1 15 100-year Trib I-2 Prop 717.00 912.15 917.06 917.26 0.002295 5.00 245.37 143.41 0.44
1 14 100-year Trib I-2 Ex 717.00 911.89 916.95 917.07 0.001262 3.78 309.82 160.09 0.33
1 14 100-year Trib I-2 Prop 717.00 911.89 916.95 917.07 0.001262 3.78 309.82 160.09 0.33
1 13 100-year Trib I-2 Ex 717.00 911.59 916.81 916.91 0.001125 3.49 306.17 134.20 0.31
1 13 100-year Trib I-2 Prop 717.00 911.59 916.81 916.91 0.001125 3.49 306.17 134.20 0.31
1 12 100-year Trib I-2 Ex 717.00 911.39 916.74 916.82 0.000821 3.42 348.33 142.37 0.27
1 12 100-year Trib I-2 Prop 717.00 911.39 916.74 916.82 0.000821 3.42 348.33 142.37 0.27
1 11 100-year Trib I-2 Ex 717.00 911.09 916.75 916.77 0.000134 1.45 849.24 319.95 0.11
1 11 100-year Trib I-2 Prop 717.00 911.09 916.75 916.77 0.000134 1.45 849.24 319.95 0.11
1 10 100-year Trib I-2 Ex 835.00 910.58 916.48 916.65 0.005858 5.46 310.83 126.69 0.42
1 10 100-year Trib I-2 Prop 835.00 910.58 916.48 916.65 0.005858 5.46 310.83 126.69 0.42
1 9 100-year Trib 1-2 Ex 835.00 910.32 915.66 915.97 0.005983 5.63 269.83 130.33 0.47
1 9 100-year Trib I-2 Prop 835.00 910.32 915.66 915.97 0.005983 5.63 269.83 130.33 0.47
1 8 100-year Trib 1-2 Ex 835.00 910.11 915.54 915.65 0.001800 3.10 396.98 140.61 0.26
1 8 100-year Trib I-2 Prop 835.00 910.11 915.54 915.65 0.001800 3.10 396.98 140.61 0.26
1 7 100-year Trib 1-2 Ex 835.00 909.55 915.22 915.38 0.003002 4.57 347.71 120.13 0.35
1 7 100-year Trib I-2 Prop 835.00 909.55 915.22 915.38 0.003002 4.57 347.71 120.13 0.35
1 6 100-year Trib I-2 Ex 835.00 908.95 914.95 915.10 0.002909 4.49 360.27 123.83 0.34
1 6 100-year Trib I-2 Prop 835.00 908.95 914.95 915.10 0.002909 4.49 360.27 123.83 0.34
1 5 100-year Trib I-2 Ex 835.00 908.59 914.79 914.93 0.003131 4.58 357.23 117.84 0.34
1 5 100-year Trib I-2 Prop 835.00 908.59 914.79 914.93 0.003131 4.58 357.23 117.84 0.34
1 4 100-year Trib 1-2 Ex 835.00 907.91 914.37 911.95 914.55 0.002232 3.97 333.79 116.23 0.30
1 4 100-year Trib I-2 Prop 835.00 907.91 914.37 911.95 914.55 0.002232 3.97 333.79 116.23 0.30
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PROJECT DATA

Project Title: Tributary I-2

Project File : I-2.prj

Run Date and Time: 7/1/2014 10:40:05 AM

Project in English units

Project Description:

Project Name: North Fork Indian Run LOMR
Stream: Tributary I-2

Vertical

Datum: NAVDS88

Model version: HEC-RAS version 4.1.0

By: EMH&T

Revised:

September 2013

Revisions include updating cross-section geometry based on 2007

Franklin County auditors topography and field survey June 2013, adding
cross-sections, adding bridges based on field survey, adding ineffective flow
modeling at bridge locations
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PLAN DATA

Plan Title: Tributary I-2 Existin%
Plan File : j:\20131358\Reports\Floodplain\HEC-RAS\I-2.p03

Geometry Title: Tributary I-2 Existing
Geometry File : j:\20131358\Reports\Floodplain\HEC-RAS\I-2.g03

Flow Title : Tributary I-2
Flow File : j:\20131358\Reports\FloodpTain\HEC-RAS\I-2.f03

Plan Summary Information:

Number of: Cross Sections = 65 Multiple Openings = 0
Culverts = 1 Inline Structures = 5
Bridges = 7 Lateral Structures = 0

Computational Information
water surface calculation tolerance 0.01
Critical depth calculation tolerance 0.01
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Maximum number of iterations
Maximum difference tolerance

Flow tolerance factor

Computation Options

Critical depth computed only where necessary
Conveyance_Calculation Method: At breaks in n values only

Friction Slope Method:

Computational Flow Regime:
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FLOW DATA

Flow Title: Tributary I-2
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Flow File : j:\20131358\Reports\FloodpTlain\HEC-RAS\I-2.f03

F1ow Data (cfs)
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GEOMETRY DATA

Geometry Title: Tributary I-2 Existing
Geometry File : j: \20131358\Reports\F1oodp1a1n\HEC RAS\I-2.g03

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

R R R R R R R R R RV ROR
Pt g

R e T A A R T e b e 4 P A b R L e i Ly

-297.66 948 -114.76
-33.14 938

7 936.327 24.92
499.74 946

Manning's n values

num=
Elev
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RS: 73

16
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-93.47 944 -72.04 942 -53.54 940
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79.77 940 108.31 942 135.81 944
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. $ta n Va1 Sta ' n Va1 Sta n Va1

—297 66 .04 —7 035 7 .08

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7 7 166.47 166.47 166.47 i .3

CROSS SECTION OUTPUT Prof11e #100 -year
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iisﬁg.og1$v (ft) * 939,24 * Element * Left OB * Channel *
* vel Head (fo) * 0.08 * wt. n-val. * 0.040 * 0.035
* 3:2?0E1év (ft) * 939.16 * Reach Len. (ft) * 166.47 * 166.47
12?1i7w ; (fo) * * Flow Area (sq ft) * 60.59 = 44 .15
* E4G13S1épe (ft/ft) *0.001032 * Area (sq ft) * 60.59 * 44.15
* 34+%3a1:<cfs> * 262.00 * Flow (cfs) *  98.56 * 129.28
* %éblgidih (f) * 101.63 * Top width (ft) * 37.95 * 14.00
* 3216$0té1 (ft/s) % 1.65 * Avg. vel. (ft/s) *  1.63 *  2.93
* Mgk6gh1:opth (fv) * 3.30 * Hydr. Depth (ft) * 1.60 * 3.15
* C%neg T;ta1 (cfs) * 8154.8 * conv. (cfs) * 3067.8 * 4023.7
lggﬁgih wtd (fv) * 166.47 * wetted Per. (ft) * 38.07 * 14.03
* a?n7gh E] (f) * 935.86 * sShear (1b/sq ft) * 0.10 = 0.20
* A?bﬁi i * 1.94 * stream power (1b/ft s) * 499.74 *  0.00
* Fecgg Léss (f) ® 0.33 * cum volume (acre-ft) * 21.84 * 12.87
* éS&lg L;ss (f) ® 0.04 * cum SA (acres) * 16.73 * 3.44

11 3 1 *
RO ORI RORORONORORONRORCORCRCRORCNNCRORCRNSORCNNCRORCNNR
PR e A R R Ik L L At A A o A A R R S e L A o T

OO SRR SRR S AR S S A R SR S AR S S AR S R R ORI R R ORORCR ORORCNCNO)
R A A A L A o A A A e T A b e A A R R T L e e A A T

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 72
INPUT
Description:
Station Elevation Data num= 22
Sta E1ev Sta Elev Sta Elev Elev Sta E1ev
—41 05 941.06 —40.59 941 -32.98 940 939 -17.82 938
-10.44 937 -7 936.571 -2.43 936 -2 935.29 0 934.99
2 934.99 4.27 934.99 7 936.667 9.17 938 16.89 940
28.09 942 39.22 942 63.43 940 104.24 940 120.57 942
165.95 944 302.78 946
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Manning's n values

s Sta n Va1 Sta"
—41 05 .04 -7
Bank Sta: Left Right
-7 7

CROSS SECTION OUTPUT Prof11e #100 -year

e e e e

* E. G

num=
n Va1

035

Lengths:

Elev (ft) 938.87
R1 ht OB *
Ve1 Head (ft) 0.47
0.080 =
* W.S. Elev (ft) 938.41
48.85 =
* Crit wW.S. (ft)
2.65 *
* E2G6SS1ope (ft/ft) *0.005185
* Q Tg;a] (cfs) 262.00
* Top WTdth (fo) 31.64
3.74 =
* Vel Total (ft/s) 4.80
0.99 =
* Max Chl Dpth (fv) 3.42
0.71
* conv. Tota1 (cfs) 3638.4
36.4 =
* Length wtd. (ft) 48.85
4.17 *
* Min ch ET (ft) 934.99
0.21 =
* Alpha 1.30
0.00 *
* Frctn Loss (ft) 0.27
14.99 =
* C & E Loss (ft) 0.01
11 21 *
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 71
INPUT
Description:
Station Elevation Data num=
Sta E1ev Sta Elev
—115 33 940.3 —101.31 940
-18.18 937 -10.5 936.199
2 934.67 3 935.834
108.36 940 115.49 942
Manning's n values num=
Sta n val Sta n val

I-2.rep

Page 4

3
Sta n Va1
7 .08
Left Channel Right Coeff Contr. Expan.
48.85 48.85 48.85 .1 .3
* Element Left OB * cChannel *
* Wt. n-val. 0.040 0.035
* Reach Len. (ft) 48.85 48.85
* Flow Area (sq ft) 12.91 39.06
* Area (sq ft) 12.91 39.06
* Flow (cfs) 32.68 226.69
* Top width (ft) 13.90 14.00
* Avg. vel. (ft/s) 2.53 5.80
* Hydr. Depth (ft) 0.93 2.79
* Cconv. (cfs) 453.9 3148.1
* wWetted Per. (ft) 14.02 14.93
* Shear (1b/sq ft) 0.30 0.85
* Stream Power (lb/ft s) * 302.78 0.00
* Ccum Volume (acre-ft) 21.70 12.71
* cum SA (acres) 16.64 3.39
19
v Sta E1ev . Sta. ) Elev Sta ) E1ev
—90.13 939 —79 12 938 -29.95 938
-8.59 936 -2 934.67 0 934.67
4.86 938 5 938.027 15.11 940
123.75 944 181.07 946
3
Sta n val



I-2.rep

OO SRR SR ORI SR R RORCORORONRORCORORCRORORNCOSORCNSORONCNCSORCNENORCR N SORONON
P e A A A R L e A R i S A A A R L L A L A R R L T L A b S A 1

-115.33 .04 -10.5 .035
Bank Sta: Left Right Lengths:
-10.5 3

.$ECTION OUTPUT Prof11e #100

R PR ORV PR

* E.G. E1ev (fv)

938.59
R1ght OB *
Vel Head (ft) 0.57
0.080 *
* W.S. Elev (ft) 938.02
66.42 *
* Crit w.S. (ft) 937.53
2.06 *
* EZGO6S1ope (ft/ft) *0.006087
* Q Total (cfs) 262.00
2.33 *
* Top wWidth (ft) 84.33
1.97 *
* vel Tota1 (ft/s) 4.54
1.13
* Max Chl ppth (ft) 3.35
1.04 *
* conv. Tota1 (cfs) 3358.2
29.9
* Lgngth Wtd (fv) 66.42
* Min Ch E1 (ft) 934.67
0.26
Alpha 1.78
0.00 *
* Frctn Loss (ft) 0.50
14.99 *
* C & E Loss (ft) 0.04
11.21 =

warning
iterations.
surface that had the least amount of error between computed and assumed

The program selected

values.
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 70
INPUT
Description:
Station Elevation Data num=
. Sta E1ev Stall.lg]gv
—104 36 940 —96.73 939
-7.85 936 -2 934.23
10.67 938 18.87 940
120.99 940 127.23 942

3 .08
Left Channel Right
66.42 66.42 66.42

year

B R R R R R T R o U DR RO
dedededededek

oo
w

Element
* Wt. n-val.
(fo

* Flow Area (sq ft)

Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vel.
* Hydr.
conv.
(ft)

* Shear (1b/sq ft)

* Stream Power (1b/ft s)
Cum volume (acre-ft)

Cum SA (acres)

B I R T M R T M M N ACRK N RN
Rk e Tl A e A (e Tl A o T A Ak T s

the water

Coeff cContr.
.1

o
w

o
w

o
w

o
0

Left OB *

0.

66.
18.
18.
21.
68.

1.

0.

27

68.
0.
181.
21.
16.

R I S I A A R K PO N R ORI R ORON KN
PR e T A e ol e e o A A L R R Rk L A T A AR S

040
42
13
13
56
86
19
26
6.3
94
10
07
68
59

o
e

o
=

o
=

Expan.
.3

D I S A A R P MO R I O K RN N ON
PR e i e L A A R A A A o R ARk T A e 1

Channel *

0.035
66.42
37.55
37.55
238.11
13.50
.34
.78
3052.0
14.18
1.01
0.00
12.67
3.37

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

19
Sta E1ev . Sta... Elev Sta ) E1ev
—89.11 938 —26 08 938 -18.04 937
0 934.23 2 934.23 7 936.404
36.89 940 47 .34 938 111.8 938
134.4 944 164.6 946
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I-2.rep

Manning's n values num=
Sta nval ...Sta nyval . Sta .nyval
—104 36 .04 -7.85 035 7 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.85 7 71.1 71.1 71.1 .1 .3

CROSS SECTION OUTPUT Prof11e #100 year

B R R R o R R R R U RURY
FededededehdedehdedehdedefddeNhde el dehddddfddn

;1Sh$ OE1§V (ft) * 937.95 * Element * Left OB * channel *
Vel Head (ft) * 0.82 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (ft) * 937.13 * Reach Len. (ft) * 71.10 * 71.10
* Z%T%OW.S. (fov * 937.13 * Flow Area (sq ft) * 6.53 * 32.51
* E?é?ls1épe (ft/ft) *0.011634 * Area (sq ft) * 6.53 * 32.51
* QOTg%a1:(cfs) * 262.00 * Flow (cfs) * 18.13 * 243.27
* Tgbsaidéh (ft) * 27.80 * Top width (ft) * 0 11.27 *  14.85
* Vé16$ot§1 (ft/s) * 6.61 * Avg. Vel. (ft/s) * 2.78 * 7.48
* nggzh1:Dpth (fo) * 2.90 * Hydr. Depth (ft) * 0.58 * 2.19
* C8636 TOta1 (cfs) * 2429.0 * conv. (cfs) * 168.1 * 2255.4
* Legggh wtd. (ft) * 71.10 * Wetted Per. (ft) * 11.32 * 15.56
* M}nsgh é] (ft) * 934.23 * Shear (1b/sq ft) * 0.42 = 1.52
* A?bﬁg : * 1.20 * stream Power (lb/ft s) * 164.60 = 0.00
* F?égg Léss (ft) * 0.60 * cum volume (acre-ft) * 21.66 * 12.62
* %4&93 Léss (ft) * 0.17 * cCum SA (acres) * 16.53 = 3.35

11.20

I R T A A R P A R K R R ORR S RFOR K R N
R e A e L A R e e i A e o A A R A e e Lol e e ol A A L AR A Al e e Tl i e i 2 Tl A e T e A R A i e T i A i A e R ARk T A ok 1

warning: The energy equation could not be balanced within the specified number of
iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 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 valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION
RIVER: Tributary I-2

REACH: 1 RS: 69
Page 6



I-2.rep

INPUT
Description:
Station Elevation Data num= 21
Sta E1ev Sta Elev Sta E1ev Sta Elev Sta Elev
—101 52 939 —92.77 938 —83.25 937 —56 59 936 -6.5 935.01
-5.98 935 -2 933.92 -.79 933.92 .1 933.92 0 933.92
.492 933.92 3.95 935 7.5 935.342 14.34 936 35.37 938
43.23 938 132.61 938 148.43 940 156.27 942 164.71 944
188.21 946

Manning's n values num= 3
Sta N val Sta N Va1 sta n val

Yoo e Yoo e Tt

-101. 52 .04 —6.5 035 7.5 .08

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.5 7.5 59.6 59.6 59.6 i .3

CROSS SECTION OUTPUT Prof11e #100 year

* E.G. Elev (ft) * 936.68 * Element * Left OB * cChannel *
R1ght OB *
Vel Head (ft) * 0.25 * wt. n-val. * 0.040 * 0.035
0.080 *
* W.S. Elev (ft) * 936.43 * Reach Len. (ft) * 59.60 * 59.60
59.60 *
* Crit W. S (fov * * Flow Area (sq ft) *  48.61 * 26.08
6.13
* E.G. S1ope (ft/ft) *0.006420 * Area (sq ft) *  48.61 * 26.08
6.13 *
* Q Total (cfs) * 262.00 * Flow (cfs) * 123.72 * 132.25
6.04 *

* Top width (ft) *  86.80 * Top width (ft) *  61.47 *  14.00
11.33

* vel Tota1 (ft/s) * 3.24 * Avg. Vvel. (ft/s) * 2.54 * 5.07
* ng92h1ijth (fo) * 2.51 * Hydr. Depth (ft) * 0.79 * 1.86
* C8n34 T;ta1 (cfs) * 3269.8 * conv. (cfs) * 1544.0 * 1650.5
* nggth wtd. (ft) * 59.60 * wetted Per. (ft) * 61.49 *  14.33
* &iﬁigh é] (fo) * 933.92 * sShear (lb/sq ft) * 0.32 = 0.73

* A1bha ' * 1.53 * Stream Power (lb/ft s) * 188.21 = 0.00
* Frctn Loss (fv) * 0.45 * Cum volume (acre-ft) * 21.61 * 12.57

14.98
* C & E Loss (ft) * 0.01 * cum SA (acres) * 16.47 * 3.33
11.19 =

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 68

INPUT
Page 7
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o I-2.rep
Description:

Station Elevation Data num= 22
. Sta E1ev Sta." E1ev Sta Elev. ~ Sta  Elev Sta ) E1ev
—119 83 940 —112.27 939 —104.85 938 -97.79 937 -76.44 936
-22.02 935 -3.22 935 -3 934.733 -2.7 934.369 -2 933.52
0 933.52 2 933.52 6.13 934.04 11 934.411 31.85 936
43.91 938 66.41 938 164.38 938 197.29 940 220.27 942
243.57 944 271.67 946
Manning's n values num= 3
sta nval LSta,.nval o Sta nval
-119.83 .04 -3 .035 11 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-3 11 145.9 145.9 145.9 i .3

CROSS SECTION OUTPUT Prof11e #100 year

B R R R o R R R R USRS
LA e e T A e L A R Ak T e e i e T A e A A R Ak A T e 1

;1Sh$ OE1§V (ft) * 936.21 * Element * Left OB * cChannel *
* Vel Head (ft) * 0.39 * wt. n-val. * 0.040 * 0.035
* 3 280E1év (ft) * 935.82 * Reach Len. (ft) * 145.90 * 145.90
13?120W S (fo) * 935.82 * Flow Area (sq ft) * 33.87 *  27.07
* é?G?lS1épe (ft/ft) *0.009078 * Area (sq ft) * 33.87 * 27.07
* O3Tg%a1:(cfs) * 262.00 * Flow (cfs) * 78.66 * 165.15
* %gpla1d£h (ft) * 96.08 * Top width (ft) * 63.60 * 14.00
* %31 ?ota1 (ft/s) * 3.54 * Avg. vel. (ft/s) * 2.32 * 6.10
* M%x4gh1‘Dpth (fo) * 2.30 * Hydr. Depth (ft) * 0.53 * 1.93
* anzo TOta1 (cfs) * 2749.8 * cConv. (cfs) * 825.6 * 1733.3
* %2292h Wtd (ft) * 145.90 * Wetted Per. (ft) *  63.74 * 14.62
* &?n gh E1 (ft) * 933.52 * Shear (lb/sq ft) * 0.30 = 1.05
* A?pﬁg . * 2.01 * stream Power (lb/ft s) * 271.67 = 0.00
* F?égg Léss (ft) * 1.87 * Cum volume (acre-ft) * 0 21.56 * 12.53
* %i&i; Léss (ft) * 0.00 * cum SA (acres) * 16.38 * 3.31

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 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 ft (0.3 m). between the current and
previous cross section. This may indicate the

need for additional cross sections.

Page 8



I-2.rep
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: Tributary I-2

REACH: 1 RS: 67
INPUT
Description:
Station Elevation Data num= 25
Sta""g1gy . Sta""g]gv' i Sta"' E1ev Sta E1ev""'$pqllllg]gy
-366.41 939 —328 66 938 —289 63 937 —197.94 936 -102.9 935
-38.59 934 -21.03 933 -5.77 932.53 -2 932.53 0 932.53
2 932.53 6.21 932.53 32.96 934  91.37 936 99.57 936
127.53 936 150.91 938 182.63 940 200.79 940 211.51 938
252.84 938 330.11 940 359.97 942 389.76 944 418.29 946
Manning's n values num= 3
. Sta n Va1 Sta.' n Va1 Sta n val
—366 41 .04 —38.59 035 32.96 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-38.59 32.96 110.68 110.68 110.68 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

Yoo e Yoo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
P A A R L A A A T A O R kT A e A A A A R i L A b A A b b A A e T

1. e e e e
*

* E.G. E1ev (fo) * 934.21 * Element * Left OB * Channel *

Right OB *
* Vel Head (ft) * 0.40 * wt. n-val. * * 0.035
* W.S. E1év (ft) * 933.80 * Reach Len. (ft) * 110.68 * 110.68
1%2128W ; (fov * 933.80 * Flow Area (sq ft) * * 51.37
* E.G. S19pe (ft/ft) *0.019552 * Area (sq ft) * * 51.37
* Q Tota]l(cfs) * 262.00 * Flow (cfs) * * 262.00
* Top wid%h (fo) * 64.44 * Top width (ft) * * 64.44
* vel Toté] (ft/s) * 5.10 * Avg. vel. (ft/s) * * 5.10
* Max Ch]:Dpth (fv) * 1.27 * Hydr. Depth (ft) * * 0.80
* conv. Téta] (cfs) * 1873.7 * cConv. (cfs) * * 1873.7
* Length &td. (f) * 110.68 * wetted Per. (ft) * *  64.50
* Min Ch é] (fov) * 932.53 * shear (1lb/sq ft) * * 0.97
* Alpha : * 1.00 * stream Power (1b/ft s) * 418.29 * 0.00
* Freen Léss (F) * 0.19 * cum volume (acre-ft) * 21.50 * 12.40
* é4&9g L;ss (fo) * 0.11 * Cum SA (acres) * 16.28 * 3.17
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R I S P A A R S AR S P R N S R K R RO N
Rk A e o Tl A e Al A o L A A R A A e A e T i A T A e Tl A e T A A T A A LA A R AR T A e 1

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 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: 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: Tributary I-2

REACH: 1 RS: 66
INPUT
Description:
Station Elevation Data num= 19
Sta"' E1ev . Sta""g]gy"" Sta"' E1ev Sta E1ev""'$pqllllg]gy
-136.58 937 —116 7 936 —91 9 935 —59.13 934  -48.3 933
-37.48 932 -35.36 931.82 -2 931.82 0 931.82 2 931.82
23.7 931.82 29.61 932 68.85 933 118.71 936 289.23 938
437.56 940 498.68 942 519.96 944 540.67 946
Manning's n values num= 3
sta nval .5t nval o sta .nval
-136.58 .04 -37.48 .035 29 61 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-37.48 29.61 76.03 76.03 76.03 .1 .3
CROSS SECTION OUTPUT Prof11e #100 year o o
* E.G. E1ev (fo) * 933,75 * Element * Left OB * Channel *
R1ght OB *
vel Head (ft) * 0.03 * wt. n-val. * 0.040 * 0.035
0.040 *
* W.S. Elev (ft) * 933.71 * Reach Len. (ft) * 76.03 * 76.03
76.03 =
* Crit W.S. (ft) * * Flow Area (sq ft) * 15.87 * 126.26
51.81 *
* E.G. Slope (ft/ft) *0.000606 * Area (sq ft) * 15.87 * 126.26
51.81 *
* Q Tota1 (cfs) * 262.00 * Flow (cfs) * 13.05 * 201.14
47.81
* Top W1dth (fo) * 136.71 * Top width (ft) * 18.54 * 67.09
51.09 =
* vel Tota1 (ft/s) * 1.35 * Avg. Vvel. (ft/s) * 0.82 * 1.59
0.92
* Max Chl Dpth (fo) * 1.89 * Hydr. Depth (ft) * 0.86 * 1.88
1.01
conv. Tota1 (cfs) * 10641.7 * Conv. (cfs) * 530.1 * 8169.8
1941 8 *

Page 10



* Length wtd. (ft)
51.12 *

* Min Ch E1 (ft)
0.04

* Alpha
0.00 *

* Frctn Loss (ft)
14.88 *

* C&E Loss (ft)
11.08

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

76.03
931.82
1.17
0.02
0.00

I-2.rep

* wWetted Per. (ft)

* Shear (1b/sq ft)

* Stream Power (lb/ft s) *

* cum Volume (acre-ft)

* Ccum SA (acres)

is less than 0.7 or greater than 1.4. o _
This may indicate the need for additional cross sections.

CROSS SECTION
RIVER: Tributary I-2
REACH: 1

INPUT
Description:

Station Elevation Data num= 19
. Sta E1ev Sta."'g]gy" Sta E1ev“‘ll$pq... Elev Sta ...g]gy
—150 97 937 —126.8 936 -109.69 935 -58.74 934 -45.59 933
-31.87 932 -27.4 931.73 -2 929.92 0 929.92 2 929.92
39.24 931.81 46.87 932 83.57 933 127.95 934 155.98 934.81
195.15 936 261.87 938 385.28 940 546.88 942
Manning's n values num= 3
. Sta n Va1 Sta."p'ygj" Sta n val
—150 97 .04 —27.4 .035 39.24 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-27.4 39.24 64.59 64.59 64.59 .3 .5
CROSS SECTION OUTPUT Profile #100-year . . .
* E.G. E1ev (fo) 933.72 * Element Left OB * Channel *
R1 ht oB *
Ve1 Head (ft) 0.02 * wt. n-val. 0.040 0.035
0.040 *
* W.S. Elev (ft) 933.70 * Reach Len. (ft) 64.59 64.59
64.59 *
* Crit w.S. (ft) 931.52 * Flow Area (sq ft) 27.95 193.87
68.78 *
* E.G. S1ope (ft/ft) *0.000168 * Area (sq ft) 27.95 193.87
68.78
* Q Total (cfs) 262.00 * Flow (cfs) 13.61 217.26
31.13 =
* Top width (ft) 169.56 * Top width (ft) 27.42 66.64
75.49 *
* vel Tota1 (ft/s) 0.90 * Avg. vel. (ft/s) 0.49 = 1.12
0.45
* Max Chl Dpth (ft) 3.78 * Hydr. Depth (ft) 1.02 * 2.91
0.91 =
* Conv. Total (cfs) * 20204.5 * conv. (cfs) 1049.6 * 16754.4

RS: 65

Upstream Section of Hw2 (24")

Page 11

18.62 67.10

0.03 0.07
540.67 0.00
21.48 12.18
16.25 3.01
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2400 5 =
* Length wtd. (ft) 64.59 * wetted Per. (ft) * 27.50 * 66.75
75.52 *
* Min ch E1 (ft) 929.92 * shear (1b/sq ft) * 0.01 = 0.03
0.01 =
* Alpha 1.33 * stream Power (lb/ft s) * 546.88 = 0.00
0.00 =
* Frctn Loss (ft) * cum Volume (acre-ft) * 21.44 * 11.90
14.77 *
* C & E Loss (ft) * Ccum SA (acres) * 16.21 * 2.89
CULVERT
RIVER: Tributary I-2
REACH: 1 RS: 64.5
INPUT
Description:
Distance from Upstream XS = 32.4
Deck/Roadway width = 17.51
weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta H1 Cord Lo Cord ""Sta'Hj'Cord'to'Cord
—100 932.91 900 100 932.91 900
Upstream Bridge Cross Section Data
Station Elevation Data num= 19
Stall.lg]oy"" Sta""g]gv' i Sta "'E1ev Sta E1ev""'Sta""g]gy
-150.97 937 —126 8 936 —109 69 935 —58.74 934 -45.59 933
-31.87 932 -27.4 931.73 -2 929.92 0 929.92 2 929.92
39.24 931.81 46.87 932 83.57 933 127.95 934 155.98 934.81
195.15 936 261.87 938 385.28 940 546.88 942
Manning's n values num= 3
sta_ nval eSta,.nval o Sta 0 val
-150.97 .04 -27.4 .035 39 24 .04
Bank Sta: Left Right Coeff cContr. Expan.
-27.4 39.24 .3 .5
Downstream Deck/Roadway Coordinates
num=
i Sta H1 Cord Lo Cord"" Sta H1 Cord Lo Cord
—100 932 91 900 100 932 91 900
Downstream Bridge Cross Section Data
Station Elevation Data num= 15
. Sta E1ev Sta N E1ev Sta E1ev ....$F§. E1ev Sta E1ev
—369 54 935 —253.5 934 —23.33 933 -12.73 932 —8 33 931 62
-2 929.91 0 929.91 2 929.91 9.87 931.78 13.59 932
39.4 933 118.43 934 133.95 935 177.11 936 187 937
Manning's n values num= 3

I-2.rep
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I-2.rep
Sta n val Sta n Va1 Sta n val

R R PRV RS e B L R R U RPN

—369 54 .04 —8.33 035 9.87 .04

Bank Sta: Left Right Coeff cContr. Expan.
-8.33 9.87 .3 5

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.98

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
24" Circular 2

FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
32.4 17.51 .013 .013 1 .5
1

Upstream Elevation = 929.92
Centerline Station = 0

Downstream Elevation = 929.91
Centerline Sstation = 0

CULVERT OUTPUT Prof11e #100 -year Cu1v Group 24"

Yoo e Yoo e e Yoo veve e e e e e e

* Q Culv Group (cfs) * 9.48 * Cu1v Fu11 Len (ft) .
* # Barrels * 1 * culv vel us (ft/s) ¥* 6.03 *
* Q Barrel (cfs) * 9.48 * culv vel DS (ft/s) * 6.03 *
* E.G. US. (ft) * 933,72 * culv Inv E1 Up (ft) * 929.92 *
* W.S. US. (ft) * 933,70 * culv Inv E1 Dn (ft) * 929,91 ~*
* E.G. DS (ft) * 933,20 * culv Frctn Ls (ft) * 0.24 =
* W.S. DS (ft) * 932,59 * culv Exit Loss (ft) * 0.00 *
* pelta EG (ft) %* 0.52 * culv Entr Loss (ft) ¥* 0.28 =
* pelta ws (ft) * 1.11 * Q weir (cfs) * 252.52 *
* E.G. IC (ft) * 933.69 * Weir Sta Lft (ft) * -54.69 *
* E.G. OC (ft) * 933,72 * Wweir Sta Rgt (fv) * 114.27 *
* Culvert Control * outlet * Weir Submerg * 0.00 =
* Cculv WS Inlet (ft) * 931.92 * weir Max Depth (ft) * 0.78 *
* Culv WS outlet (ft) * 931.91 * weir Avg Depth (ft) ¥* 0.68 *
* Cculv Nm1 Depth (ft) * * Weir Flow Area (sq ft) * 114.55 *
* Cu1v Crt Depth (ft) * 1 84 * M1n E1 We1r F1ow (ft) * 932.92 *
CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 64
INPUT
Description: Downstream Section of HwW2 (24")
Station Elevation Data num= 15

Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev
—369 54 935 —253.5 934 —23.33 933 —12.73 932 —8 33 931 62

Page 13
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-2 929.91 0 929.91 2 929.91 9.87 931.78 13.59 932
39.4 933 118.43 934 133.95 935 177.11 936 187 937
Manning's n values num= 3
. Sta n Va1 Sta."p'ygT" Sta n val
—369 54 .04 —8.33 .035 9.87 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-8.33 9.87 88.46 88.46  88.46 .3 .5

CROSS SECTION OUTPUT Profile #100-year

A NC RO AR K S SO S S AR SR SR R R N ORORCNCNORORC R ORORORNORORCONON
R A e e R R I A A b T A g A e R R L S b e A e R Ik i A b L o 1

* E.G. E1ev (fo) * 933.20 * Element * Left OB * Channel *

R1 ht 0B *

Ve1 Head (ft) * 0.61 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (fo) * 932.59 * Reach Len. (ft) * 88.46 *  88.46
* g§5i6w.é. (ft) * 932.59 * Flow Area (sq ft) * 525 % 3596
* E7G0551;pe (ft/ft) *0.009981 * Area (sq ft) * 5.25 * 35.96
* Q7Tgta14(cfs) * 262.00 * Flow (cfs) * 12.14 * 236.31
* %3p531d§h (fo) * 47.71 * Top width (ft) * 10.63 = 18.20
* %nggot;T (ft/s) % 5,43 * Avg. vel. (ft/s) ®*  2.31 %  6.57
* MixgghT Dpth (ft) * 2.68 * Hydr. Depth (ft) * 0.49 = 1.98
* ang Téta] (cfs) ¥ 2622.5 * Conv. (cfs) * 121.5 * 2365.3
* %ggggh Qtd (f) * 88.46 * Wetted Per. (ft) * 10.67 *  18.65
* &?n gh ET (fov) * 929.91 * shear (1lb/sq ft) * 0.31 = 1.20
# A?pﬁi . * 1.34 * Stream Power (1b/ft s) * 187.00 * 0.00
* Feégg Léss (fo) * 0.10 * Cum Volume (acre-ft) * 21.44 *  11.55
* é4&7é Léss (fo) * 0.29 * Cum SA (acres) * 16.18 = 2.83

ANCRNCA A AR K S SO IR S AR SR SR R R N ORORCNCNORORCRORORORNORORONON
R e L R Ik i A b T A b A A o A R R e L A b e A e R e 1

warning: The energy equation could not be balanced within the specified number of
iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 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 or greater than 1.4.

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 valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION
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RIVER: Tributary I-2

REACH: 1 RS: 63
INPUT
Description: Upstream Section of w4
Station Elevation Data num= 24
Sta"' E1ev"" Sta""g]gv"" Sta"' E1ev Sta E1ev i $ta""g]gy
-376.4 935 —273 71 934 —250 23 933 —224.62 932 —186 05 932
-86.59 932 -16.83 931 -9.66 930 -4.33 929.33 -2 928.97
0 928.97 2 928.97 6.48 929.35 12.78 930 24.08 931
35.38 932  105.8 933 176.9 934 239.74 935 260.79 936
274.5 937 280.82 938 286.93 939 293.04 940
Manning's n values num= 3
s Sta n Va1 Sta"'p'ygj" Sta n val
—376 4 .04 —9.66 .035 12.78 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-9.66 12.78 70.69 70.69 70.69 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

Yoo vede e e e D R R R R R R R R
P A A R L i A o A T A A e T A A g R A A e A o R A Tk L A b T

i1Eh$ Og]gv (f) * 932.60 * Element * Left OB * cChannel *
Ve1 Head (ft) * 0.03 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (f) * 932.57 * Reach Len. (ft) * 70.69 * 70.69
* E?éﬁgw.é. (Ft) * 930.99 * Flow Area (sq ft) * 172.79 *  71.41
* 37605518pe (Ft/ft) *0.000389 * Area (sq ft) * 172.79 *  71.41
* 37T83a14(cfs) * 262.00 * Flow (cfs) * 104.71 * 128.91
* %gp3§1d£h (fo) * 314.93 * Top width (ft) * 229.61 * 22.44
* Séiggot;1 (ft/s) % 0.90 * Avg. vel. (ft/s) *  0.61 *  1.81
* ng6gh1 Dpth (ft) * 3.60 * Hydr. Depth (ft) * 0.75 * 3.18
* anc Téta] (cfs) * 13284.5 * conv. (cfs) * 5309.0 * 6536.5
liggggh Qtd (fv) * 70.69 * wetted Per. (ft) * 229.70 *  22.56
* 3$n Zh E1 (f) * 928.97 * shear (1b/sq ft) * 0.02 = 0.08
* A?pgg . * 2.21 * Stream Power (1b/ft s) * 293.04 * 0.00
* Feégg Léss (f) ® * Ccum volume (acre-ft) * 21.26 * 11.44
* é4&7é L;ss (fo) * * cum SA (acres) * 15.94 % 2.79
10.81 =

Yoo e de e e e e

INLINE STRUCTURE

RIVER: Tributary I-2
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I-2.rep
REACH: 1 RS: 62
INPUT
Description:
Distance from Upstream XS
Deck/Roadway width
wWeir Coefficient

68.69
2
2.6

weir Embankment Coordinates num = 10
s Sta E1ev Sta i E1ev Sta ETev ..$F§... Elev Sta  Elev
—1000 932 19 —7.95 932 19 —7.95 932.2 -3.03 932.2 -3.03 929.77
3.03 929.77 3.03 932.3 8.08 932.3 8.08 932.24 1000 932.24
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98

Elevation at which weir flow begins

weir crest shape

R R PURURVRUY

INLINE STRUCTURE OUTPUT Prof11e #100 year

* E.G. E1ev (fv) 932.60 * Q Gates (cfs)
* W.S. Elev (ft) 932.57 * Q Gate Group (cfs) * 0.00
* Q Total (cfs) 262.00 * Gate Open Ht (ft) * 931.90
* Q Weir (cfs) 262.00 * Gate #Open *
* Weir Flow Area (sq ft) 134.02 * Gate Area (sq ft) * 1.00
* wWeir Sta Lft (ft) * -239.98 * Gate Submerg * 0.00
* Weir Sta Rgt (ft) *  77.62 * Gate Invert (ft) * 0.00
* Weir Max Depth (ft) 2.83 * Gate Weir Coef * 0.000
* Weir Avg Depth (ft) 0.42 = *
* wWeir Coef (ftAl/2) 2.600 * Q Breach (cfs) *
* weir Submerg 0.21 * Breach Avg velocity (ft/s) *
* Min ET weir Flow (ft) 929.78 * Breach Flow Area (sq ft) *
iclwr TopJJWJtht]JJ(JthgJJJJ $]'-Z:‘6LOLLL':‘:LLLLLLLL vl vl Y Tl Tl vl v Tl vl v Tl il Yo v o v v v
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 61
INPUT
Description: Downstream Section of w4
Station Elevation Data num= 24
Sta E1ev Sta E1ev Sta ETev Sta Elev Sta Elev
—376 4 935 —273.71 934 —250.23 933 —224 62 932 -186.05 932
-86.59 932 -16.83 931 -9.66 930 -4.33 929.33 -2 927.97
0 927.97 2 927.97 6.48 929.35 12.78 930 24.08 931
35.38 932 105.8 933 176.9 934 239.74 935 260.79 936
274.5 937 280.82 938 286.93 939 293.04 940
Manning's n values num= 3
Sta n val Sta n VaT Sta n val
—376 4 .04 -4.33 035 6 48 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4.33 6.48 84.25 84.25 84.25 i .3

Broad Crested

Inl Struct

e e e e e e Y e e Y TNy

CROSS SECTION OUTPUT Profile #100-year

Page 16
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I 2 rep

SRCRORRN
wWRW

* E.G. Elev (ft) * 932.04 * Element * Left OB * Channel *
R1 ht OB *

ge848eag (ft) * 0.14 * wt. n-val. % 0.040 = 0.035
* gisé5E1gv (fv) * 931.90 * Reach Len. (ft) * 84.25 = 84.25
* gZTEOW.§. (ft) % * Flow Area (sq ft) % 50.17 *  37.80
* §4é4os1ope (ft/ft) *0.001643 * Area (sq ft) * 50.17 * 37.80

* gngga]J(cfs) * 262.00 * Flow (cfs) * 57.60 * 144.80
* §9p7g1d5h (fo) * 113.83 * Top width (ft) * 75.26 * 10.81
* Vii7§ota1 (ft/s) % 2.14 * Avg. vel. (ft/s) ®* 1.15 *  3.83

* MiXZCh1 Dpth (ft) * 3.93 * Hydr. Depth (ft) * 0.67 * 3.50
*1298v2 Tgta] (cfs) * 6463.1 * conv. (cfs) * 1420.9 * 3572.0
Egnggh Wtd (fv) *  84.25 * wetted Per. (ft) * 75.37 * 11.39

* Min Ch E1 (fo) * 927.97 * shear (1b/sq ft) * 0.07 * 0.34
* A?p%i B * 1.98 * Stream Power (1b/ft s) * 293.04 * 0.00
* Feégg Léss (fv) * 0.14 * Cum volume (acre-ft) * 21.26 * 11.10
* %z&zg Léss (fo) * 0.01 * Cum SA (acres) * 15.69 * 2.76

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 60

INPUT
Description: Upstream Section of B5
Station Elevation Data num= 22
Sta E1ev Sta E1ev Sta E1ev Sta Elev Sta Elev
—344 47 935 —219.95 934 —203.27 933 —108 12 932 -18.25 931
-14.15 930 -8.66 929.33 -7 929 -2.72 927.53 0 927.53
2 927.53 5.36 929 5.96 929.08 7.73 930 9.53 931
99.19 932 137.87 933 161.18 933 174.59 934 195.96 934
204.47 935 213.78 936

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

OO SRR S AORC A CCR NCRRORCNORORONRORORORCNORORCNCSORCONE SORORCNCSORCRNENOROR NSO
PR e A A A R i e A o R L i A A o A A R R L A A b A o T A e S A o 1

-344.47 .04 -7 .035 5.96 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7 5.96 49.43 49.43 49.43 .3 .5
Skew Angle = 41

CROSS SECTION OUTPUT Prof11e #100 -year

Yoo e Yoo e e S e e e e e v e e T e e e e e e e e e
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I-2.rep

Yoo e Yoo ety

* E.G. E1ev (fv) * 931.89 * Element * Left OB

R1ght OB *

Vel Head (ft) * 0.19 * wt. n-val. * 0.040

0.040 =
* W.S. E1gv (ft) * 931.70 * Reach Len. (ft) * 16.11
* %?i%lw.é. (fov * 930.39 * Flow Area (sq ft) * 42.24
* é768851ope (ft/ft) *0.001719 * Area (sq ft) *  42.24
* é7T§§a1 (cfs) * 262.00 * Flow (cfs) * 44 .67
* Top031dth (fv) * 153.27 * Top width (ft) ¥ 74.07
* 3212$0ta1 (ft/s) * 2.23 * Avg. Vel. (ft/s) * 1.06
* ng82h1 Dpth (fo) * 4.17 * Hydr. Depth (ft) * 0.57
* anc Tota1 (cfs) * 6318.4 * cConv. (cfs) * 1077.3
* EZEg%h &td. (fov * 16.11 * wetted Per. (ft) * 74.26
3 S?ﬁ7gh é1 (ft) % 927.53 * shear (1b/sq ft) * 0.06
* A?ogg : * 2.52 * Stream Power (lb/ft s) * 213.78
* F?ng Loss (ft) * * Cum Volume (acre-ft) * 0 21.17
* %4&62 Loss (ft) * * Cum SA (acres) * 15.55
i ;00

D S I T A A R P RO N R ORI N ORONK N
R A o R A e i A (e e Tl e e A A R e e T e e L A o i A T A A L T A e T A

o ol ate sta ole la sl ol ol ot ot
PR e T e R R

BRIDGE
RIVER: Tributary I-2
REACH: 1 RS: 59.5

INPUT
Description:

Distance from Upstream XS = 16.11
Deck/Roadway width = 8.38
Weir Coefficient = 2.6
Bridge Deck/Roadway Skew = 41

Upstream Deck/Roadway Coordinates
6

num=
s Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord . Sta H1 Cord Lo Cord
—226 413 929.5 900 12 747 931.9 930.34 O 931.94 930.47
12.747 932.12 930.66 75.471 932.3 900 150.942 932 900
Upstream Bridge Cross Section Data
Station Elevation Data num=
Sta"' E1ev"" Sta"' E1ev » Sta"' E1ev Sta E1ev""'Sta""
-344.47 935 —219 95 934 203 27 933 —108.12 932 -18.25
-14.15 930 -8.66 929.33 -7 929 -2.72 927.53 0
2 927.53 5.36 929 5.96 929.08 7.73 930 9.53
99.19 932 137.87 933 161.18 933 174.59 934 195.96
204 .47 935 213.78 936
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Channel *

0.035
16.11
47.51
47.51
193.33
12.96
4.07
3.67
4662.3
13.52
0.38
0.00
11.02
2.74

Elev

931
927.53
931
934



I-2.rep

Manning's n values num=
Sta N val Sta N Va1 sta n val
—344 47 .04 -7 035 5.96 .04

Bank Sta: Left Right Coeff cContr. Expan.
-7 5.96 .3 .5
Skew Angle = 41

Downstream Deck/Roadway Coordinates
6

num=
Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
—226.413 929.5 900 12 747 931.9 930.34 0 931.94 930.47
12.747 932.12 930.66 75.471 932.3 900 150.942 932 900
Downstream Bridge Cross Section Data
Station Elevation Data num=
. Sta E1ev Sta." E1ev Sta E1ev ...$F§... Elev Sta ) E1ev
—320 27 935 —196.9 934 150 88 933 -94.57 932 -12 931
-9.67 930 -7.76 929.2 -7.02 929 -2.13 927.53 0 927.53
.48 927.53 2.12 927.6 7.71 928 8.99 929.3 27.38 930
114.92 931 143.83 932 176.22 933 209.24 934 237.26 935
255.38 936
Manning's n values num= 3
sta nval .Sta.nval o Sta 0 val
-320.27 .04 -7.02 .035 8 99 .04

Bank Sta: Left Right Coeff contr. Expan.
-7.02 8.99 .3 .5
Skew Angle = 41

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.98

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested
Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy )
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow
Submerged Inlet cd
Submerged Inlet + outlet Cd
Max Low Cord

[
[o0]

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #100-year
Page 19



I-2.rep
Al Ol
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<

* E.G. US. (ft) * 931.89 * Element *Inside BR US
*Inside BR DS *

* W.S. US. (ft) * 931.70 * E.G. Elev (ft) 931.89
931.89 *

* Q Total (cfs) * 262.00 * w.Ss. Elev (ft) 931.70
931.70 *

* Q Bridge (cfs) * 236.30 * Crit w.s. (ft) 930.31
930.01 *

* Q Weir (cfs) * 25.70 * Max ch1 Dppth (ft) 4.17
4.17 *

* Weir Sta Lft (ft) * -98.48 * vel Total (ft/s) 4.39
4.04 *

* Weir Sta Rgt (ft) * -13.40 * Flow Area (sq ft) 59.68
64.81 *

* weir Submerg ® 0.00 * Froude # chl 0.59
0.47 *

* Weir Max Depth (ft) * 0.48 * specif Force (cu ft) 147 .14
162.36 *

* Min ET1 weir Flow (ft) * 931.48 * Hydr Depth (ft) 1.18
1.66 *

* Min E1 Prs (ft) * 930.60 * w.P. Total (ft) 98.12
91.52 *

* Delta EG (fo) * 0.73 * conv. Total (cfs)

* pelta wS (ft) * 0.67 * Top width (ft) 50.42
39.07 *

* BR Open Area (sq ft) * 39.45 * Frctn Loss (ft)

* BR Open vel (ft/s) * 5.99 * C & E Loss (ft)

* coef of Q %* * Shear Total (lb/sq ft) *

* Br Sel Method * Press/Weir * Power Total (1b/ft s) -344 .47
-320.27 % e
Note: The downstream water surface is above the minimum elevation required for
orifice flow. The orifice flow equation was

used for pressure flow.

Note: Multiple critical depths were found at this Tocation. The critical depth

with the lowest, valid, water surface was used.

Note: For the cross section inside the bridge at the upstream end, the water

surface and energy have been projected from

the upstream cross section. The selected bridge modeling method does not

compute answers inside the bridge.

SRCHCHCIC A SN A AR S SO R S A R S SR R R R R S ORORC ORI AORORC RN
R e L e e R R i i A b T A b A A o A R R i L b e A A o e R AR R L L b 1

Note: For the cross section inside the bridge at the downstream end, the water

surface and energy have been projected from

the downstream cross section. The selected bridge modeling method does not

compute answers inside the bridge.

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 59
INPUT_ . .
Description: Downstream Section of B5
Station Elevation Data num= 21
Sta Elev Sta Elev Sta Elev Sta

Page 20
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-320.27 935 -196.9 934
-9.67 930 -7.76  929.2
.48 927.53 2.12  927.6
114.92 931 143.83 932
255.38 936

Manning's n values
Sta n Va1 Sta

—320 27

num=
n Va1
.04 —7.02 035
Left

-7.02
Skew Angle = 41

Bank Sta: Right

8.99

Lengths:

CROSS SECTION OUTPUT Prof11e #100

e e e e e et e v N

931.16
0.13
931.03

* E.G. E1ev (fv)
R1ght OB *
Vel Head (ft)
0.040 =

* W.S. Elev (ft)
68.22 *

* Crit wW.S. (ft)
71.34 *

* E.G. S1ope (ft/ft)
71.34

* Q Tota1 (cfs)
81.80

* Top W1dth (fo

106.68 *

* vel Tota1 (ft/s)
1.15

* Max Chl Dpth (fo)
0.67

*0.001629
262.00
129.80

2.08
3.50
6490.7
68.22
927.53
2.00
0.09
0.03

* Cconv. Tota1 (cfs)
2026.5 *
; (fo)

* Length Wtd

106.70

* Min Ch E1 (fov)
0.07 *

* Alpha
0.00
* Frctn
14.63
* C&E
10 60

Loss (fv)
Loss (fv)

e e e e e e e e et e Ny

CROSS SECTION

RIVER:
REACH:

Tributary I-2
1 RS: 58
INPUT_ .

Description: Ug
Station Elevation Data

Sta Elev Sta

num=
Elev

B R R R R RO
R A T A A O R Lk A A b A A A R R R T A b T S b T A A R 1Y

150 88

C R I S S T A T K T M K N R K N ACORK N O
R R ARk T A e Lol A e T A (e Tl A Tl Al e T A 1Y

) I 2 rep

933 —94.57
929 -2.13
928 8.99
933 209.24

-7.02
7.71
176.22

3

Sta n val

B A A R M M ONK N ORI A
Fehdedehdde el

8.99

Left channel
68.22 68.22

.04
Right
68.22

year

B R R R R R T R o R

oo
w

Element
* Wt. n-val.
(fo

* Flow Area (sq ft)

Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vel.
* Hydr.
conv.
(ft)

* Shear (1b/sq ft)

* Stream Power (1b/ft s)
Cum volume (acre-ft)

e
w

Cum SA (acres)

Upstream Section of w3

E1ev Sta

Pe e e deve e e e e e e

7
Sta

Page 21

932
927.53
929.3

934

Coef

o
w

o
0
o
w

o
w

E1ev

0
27.38
237.26

f Ccontr.
.3

Left oB
0.040
68.22

.40

.40

.50

11

.20

.76
161.1

7.50
0.07

255.38
21.16
15.50

R N o uviown

JORORORORORORONON
PR e Ly

o
e
o
£
o
e

o
e

o
£

FORORORORORON N
P i

931
927.53
930
935

Expan.
.5

R S R I A A R P MO R P N R ORI RN NN
PR e T e e e A A L e A o L A AR ke - kT A e A S

Channel *

0.035
68.22
49.37
49.37
173.70
16.01
.52
.08
4303.1
16.79
0.30
0.00
10.97
2.73

B S R A A N K R R N R ORI RO N
Rk e e T A e i A e A A R R Ak T A ok A

Elev



-175.35 934
-8.73 929.35
5.33 929
149.76 933
Manning's n values
. Sta n Va1
—175 35 .04
Bank Sta: Left

-6.97

CROSS SECTION OUTPUT Prof11e #100 -year

Yoo e Yoo e e

* E. G E1ev (ft)

R1ght OB *
vel Head (ft)
0.040 =

. Elev (ft)
46.45 =

* Crit w.Ss. (ft)
77.91 *

* E.G. Slope (ft/ft)
77.91 *

* Q Total (cfs)
86.73 *

* Top width (fo)
93.86

* vel Tota1 (ft/s)

1.11

* Max Chl Dpth (ft)

0.83 *

* conv. Tota1 (cfs)
(fo

2555 5
* Length Wtd
93.89 *

* Min Ch E1 (ft)
0.06

* Alpha
0.00 *

* Frctn Loss (ft)
14.51 =

* C & E Loss (ft)
10 45 *

INLINE STRUCTURE

RIVER: Tributary I-2

REACH: 1

INPUT
Description:

Distance from Upstream XS
Deck/Roadway width

weir Coefficient

weir Embankment coord1nates

Sta Elev

S wle te st ole sla sta ol ole fe ot oo sla la ot ole ofe ot oo ola ofa ot oo ole ot oo ola ot ot oo ol ot
R e T A A A A R i e A o R R Ik L L e b L A b T Ay

I-2.rep

930
927.4
932

Expan.
.3

Channel *

0.035
46.45
37.23
37.23
108.67
12.30
2.92
3.03
3201.8
12.92
0.21
0.00
10.90
2.71

933 -107.32 932 -71.28 931 -38.31
929 -2 927.4 927.4 2
929.28 42.72 930 101.12 931 139.1
933.5
num= 3
N n Va1 Sta n val
035 5.33 .04
Lengths: Left Channel Right Coeff Contr.
46.45 46.45 46.45 .1
931.03 * Element Left OB *
0.07 * wt. n-val. 0.040
930.97 * Reach Len. (ft) 46.45
930.26 * Flow Area (sq ft) 56.78
*0.001152 * Area (sq ft) 56.78
262.00 * Flow (cfs) 66.60
169.38 * Top width (ft) 63.22
1.52 * Avg. vel. (ft/s) 1.17
3.57 * Hydr. Depth (ft) 0.90
7719.7 * cConv. (cfs) 1962.4
46.45 * wetted Per. (ft) 63.28
927.40 * shear (1b/sq ft) 0.06
1.85 * Stream Power (lb/ft s) * 156.30
* Cum Volume (acre-ft) 21.11
* cum SA (acres) 15.45
RS: 57
= 44
= 2
= 2.6
num = 2
Elev



H
I
N
=
D
©

-8.8 929.21 8.8 929.21

Upstream Embankment side sTope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

weir crest shape

INLINE STRUCTURE OUTPUT Prof11e #100 -year 'In1 Struct e
* E.G. E1ev (ft) * 931.03 * Q Gates (cfs) *
* W.S. Elev (ft) * 930.97 * Q Gate Group (cfs) * 0.00
* Q Total (cfs) * 262.00 * Gate Open Ht (ft) * 930.95
* Q Weir (cfs) * 262.00 * Gate #Open *
* wWeir Flow Area (sq ft) * 167.51 * Gate Area (sq ft) * 1.00
* Weir Sta Lft (ft) * -72.49 * Gate Submerg * 0.00
* wWeir Sta Rgt (ft) * 102.40 * Gate Invert (ft) * 0.00
* Weir Max Depth (ft) * 1.82 * Gate weir Coef * 0.000
* wWeir Avg Depth (ft) * 0.96 * *
* Weir Coef (ftAl/2) * 2.600 * Q Breach (cfs) *
* weir Submerg * 0.96 * Breach Avg velocity (ft/s) *
* Min E1 Weir Flow (ft) * 929.22 * Breach Flow Area (sq ft) *
* Wr Top wdth (ft) * 174.88 * R
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 56
INPUT
Description: Downstream Section of W3
Station Elevation Data num= 17
Sta"' E1ev i Sta""g]gv"" Sta"' E1ev Sta E1ev""'$pqllllg]gy
-175.35 934 139 75 933 —107 32 932 —71.28 931 -38.31 930
-8.73 929.35 -6.97 929 -2 926.91 0 926.91 2 926.91
5.33 929 7.32 929.28 42.72 930 101.12 931 139.1 932
149.76 933 156.3  933.5
Manning's n values num= 3
JSta nval o Sta nval o St nval
—175 35 .04 -6.97 .035 5.33 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.97 5.33 38.95 38.95 38.95 i .3
CROSS S TION OUTPUT Prof11e #100 year o o
* E.G. E1ev (fov * 931.02 * Element * Left OB * Channel
R1ght OB *
Vel Head (ft) * 0.07 * wt. n-val. * 0.040 * 0.035
0.040 *
* W.S. Elev (ft) 930.95 * Reach Len. (ft) * 38.95 * 38.95
38.95 *
* Crit W.S. (ft) * * Flow Area (sq ft) * 55.66 * 41.01
76.24 *
* E.G. Slope (ft/ft) *0.001052 * Area (sq ft) * 55.66 * 41.01
76.24 *

Page 23

0 horiz.
0 horiz.
.98

Broad Crested

to 1.0 vertjca]
to 1.0 vertical




* Q Total (cfs) 262.00 * Flow (cfs) 61.95 119.49
80.56 *
* Top width (ft) 167.74 * Top width (ft) 62.63 12.30
92.81 *
* vel Tota1 (ft/s) 1.52 * Avg. vel. (ft/s) 1.11 2.91
1.06
* Max Chl Dpth (ft) 4.04 * Hydr. Depth (ft) 0.89 3.33
0.82 *
* Conv. Total (cfs) 8077.0 * conv. (cfs) 1909.9 3683.7
2483 4 *
Length Wtd (fv) 38.95 * wetted Per. (ft) 62.69 13.32
92.85
* Min Ch E1 (fo) 926.91 * shear (1b/sq ft) 0.06 0.20
0.05
* Alpha 1.96 * Stream Power (1b/ft s) * 156.30 0.00
0.00 *
* Frctn Loss (ft) 0.04 * cum Volume (acre-ft) 21.11 10.72
14.51 =
* C & E Loss (ft) 0.00 * cum SA (acres) 15.38 2.69
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 55
INPUT
Description:
Station Elevation Data num= 17
. Sta E1ev Stall.lg]gv Sta E1ev . Sta... Elev Sta E1ev
—186 44 934 —144.1 933 —117.6 932 —95 32 931 -44.31 930
-23.11 929 -6.18 928.24 -2 926.76 0 926.76 2 926.76
6.41 928.24 13.27 929 21.27 930 29.23 931  38.27 932
47.36 933 58.29 934
Manning's n values num= 3
. Sta n Va1 Sta"'p'ygj" Sta n val
—186 44 .04 —6.18 .035 6.41 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.18 6.41 48.4 48.4 48.4 .1 .3
RS S T Lo O TP P Ol L L Ol @t b e
* E. G E1ev (fo) 930.98 * Element Left OB * Channel *
R'I ht oB *
Ve1 Head (ft) 0.07 * wt. n-val. 0.040 0.035
0.040 *
* W.S. Elev (ft) 930.92 * Reach Len. (ft) 48.40 48.40
48.40 *
* Crit wW.S. (ft) * Flow Area (sq ft) 90.35 45.98
30.43 *
* E.G. S1ope (ft/ft) *0.000777 * Area (sq ft) 90.35 45.98
30.43
* Q Total (cfs) 262.00 * Flow (cfs) 97.49 125.75
38.75 *
* Top width (ft) 119.64 * Top width (ft) 84.89 12.59

I-2.rep

Page 24



I-2.rep
22.16 *
* vel Total (ft/s) * 1.57 * Avg. Vvel. (ft/s) * 1.08 * 2.74
1.27 =
* Max Chl Dpth (fo) * 4.16 * Hydr. Depth (ft) * 1.06 * 3.65
1.37

conv. Tota1 (cfs) * 9398.5 * cConv. (cfs) * 3497.3 * 4511.0
lizggth wtd. (ft) *  48.40 * Wetted Per. (ft) * 84.94 * 13.09
* ﬁ$n3éh é] (ft) * 926.76 * Shear (1b/sq ft) * 0.05 = 0.17
* A?bg; : * 1.73 * Stream Power (lb/ft s) * 58.29 = 0.00
* F?égg Léss (ft) * 0.04 * cum volume (acre-ft) * 0 21.04 * 10.68
* %3&:% Léss (ft) * 0.00 * cum SA (acres) * 15.32 = 2.68

o ol ste sta ole la sl ol ol ot ot
PR A e T A e R

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 54

INPUT
Description:
Station Elevation Data num= 18
Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta Elev
—206.16 934 163 34 933 -139.84 932 —116.86 931 —86.69 930
-16.62 930 -10.42 929 -6.83 928.6 -2 926.73 0 926.73
2 926.73 5.54 927.96 5.83 928 13.08 929 20.75 930
29.02 931 39.12 932 48.66 933

Manning's n values num= 3
Sta N val Sta N Va1 sta n val

Yoo e Yoo e Tt

-206. 16 .04 -6.83 035 5.54 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.83 5.54 123.44 123.44 123.44 .1 .3

CROSS SECTION OUTPUT Prof11e #100 year

I R P A R P A A K P MO S R N R OR R R RO
R e A A L R e e A e i A A R A e e A e e L A A L L e e Tl e e e Tl A e T e L e e T e L L A e T i e o A R A ek T A e T A A A

R R PURURVRUY B R R R o R R R R U RS
FededededehdedehdedefdedefddeNhde Nl dehdddd ik

Yoo e e e

* E.G. E1ev (fv) * 930.94 * Element * Left OB * Channel *

Right OB *

* vel Head (ft) * 0.08 * wt. n-val. * 0.040 * 0.035
* 3-240E1év (ft) * 930.86 * Reach Len. (ft) * 123.44 * 123.44
1gi1i4w S (fov * * Flow Area (sq ft) *  87.73 *  44.45
* élG 4S'ISpe (ft/fo) *0.000920 * Area (sq ft) *  87.73 *  44.45
* élToia1:(cfs) * 262.00 * Flow (cfs) * 87.12 * 130.43
* ggbjéidth (ft) * 140.67 * Top width (ft) * 105.94 * 12.37

* vel Total (ft/s) * 1.60 * Avg. Vel. (ft/s) * 0.99 = 2.93
1.41 *
Page 25



* Max Ch1l Dpth (ft) 4.13
1.41 >
* Cconv. Total (cfs) 8636.2
1465 2 %
Length Wtd (fv) 123.44
22.55
* Min Ch E1 (fv) 926.73
0.08
* Alpha 1.93
0.00 *
* Frctn Loss (ft) 0.08
14.43 =
* C & E Loss (ft) 0.01
10 27 *
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 53
INPUT
Description:
Station Elevation Data num=
s Sta E1ev Sta""g]ev
—81 92 931 —72.37 930
0 926.59 2 926.59
28.45 931 45.33 931
Manning's n values num=
sta nval .St nval e
-81.92 .04 -8.61 .035
Bank Sta: Left Right Lengths:
-8.61 10.02

I-2.rep

CROSS SECTION OUTPUT Prof11e #100 year

B R R RO OR VPR

* E.G. E1ev (fv)
Right OB *
* vel Heag (fv)

0.040
* W.S. E1ev (fv)
126 17
Crit w.s. (ft)
22.60 *

* E.G. S1ope (ft/ft)
22.60
* Q Tota1 (cfs)
1.48

* Top W1dth (fo)
17.26 *
* Vel Tota1 (ft/s)
0.95
* Mix3ch1 Dpth (ft)

* conv. Total (cfs)
997.2 *

930.85
0.05
930.81

*0.000464

262.00
107.37
1.39
4.22

* 12162.0

Page 26

* Hydr. Depth (ft) 0.83 3.59
* conv. (cfs) 2871.6 4299.4
* Wetted Per. (ft) 106.06 12.93
* Shear (1b/sq ft) 0.05 0.20
* Stream Power (1lb/ft s) * 48.66 0.00
* cum Volume (acre-ft) 20.94 10.63
* Cum SA (acres) 15.21 2.67
15
APPSO L3 S L L SN L 04
”””121?55"""““éié“““:étéi"" e = 526 59
10.02 928.2 15.02 929 22.32 930
54.73 931 68.22 932 85.62 933
3
S0yl

i Oznnnnnjai

Left Channel Right Coeff Contr. Expan.

99.2 110.1 126.17 i .3
* Element * Left OB * channel *
* Wt. n-val. * 0.040 * 0.035
* Reach Len. (ft) * 99,20 * 110.10
* Flow Area (sq ft) * 98.69 * 67.14
* Area (sq ft) * 98.69 * 67.14
* Flow (cfs) * 97.85 * 142.67
* Top width (ft) * 71.48 *  18.63
* Avg. vel. (ft/s) * 0.99 = 2.12
* Hydr. Depth (ft) * 1.38 * 3.60
* conv. (cfs) * 4542.1 * 6622.7



* Length wtd. (ft) 108.45 * wetted Per. (ft) 71.56 18.96
17.45 *
* Min Ch E1 (fo) 926.59 * shear (1b/sq ft) 0.04 0.10
0.04
* Alpha 1.50 * sStream Power (Tb/ft s) * 85.62 0.00
0.00 *
* Frctn Loss (ft) 0.05 * cum volume (acre-ft) 20.68 10.47
14.35 *
* C & E Loss (ft) 0.00 * cum SA (acres) 14.96 2.63
10.22 = o L
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 52
INPUT
Description:
Station Elevation Data num= 13
ns Sta E1ev Sta....E??Y.. Sta E1ev . Sta. E1ev Sta E]gy
—51 32 931 —31.89 930 —16.46 929 —13 94 928 22 —2 926.49
0 926.49 2 926.49 16.35 928.09 18.18 929 20.51 930
24.74 931 32.73 932 40.72 933
Manning's n values num= 3
Sta nval .5t nval o sta .nval
—51.32 .04 -13.94 .035 16 35 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-13.94 16.35 181.07 146.99 122.24 i .3

I-2.rep

CROSS SECTION OUTPUT Prof11e #100 year

e e e e e e e TNy

* E.G. E1ev (fv)
Right OB *
* vel Head (fv)

0.040
* W.S. Elev (ft)
122.24 =

* Crit w. S (fv)
8.01

* E.G. S1ope (ft/ftv)
8.01

* Q Total (cfs)
6.76 *
* Top W1dth (fo
7.26

% vel Tota1 (ft/s)
0.84

* Max Chl ppth (ft)
1.10 *

* Cconv. Tota1 (cfs)
304.0

* Length Wtd (fv)
7.

* Min Ch E1 (fv)
0.03 =

930.80
0.07
930.73

*0.000495

262.00
69.74
1.82
4.24

* 11780.0

154.77
926.49

FORORURS

oo
w

e e e Y e YN RN
Yedededededek

Element
wt. n-val.
(fo

Flow Area (sq ft)

Reach Len.

Area (sq ft)
Flow (cfs)

Top width (ft)
(ft/s)
Depth (ft)
(cfs)

wetted Per.

Avg. Vel.
Hydr.
conv.
(ft)
Shear (1b/sq ft)
Page 27

o
w

o
w

o
0

Left oB
0.040
181.07
29.59
29.59
23.04
32.19
0.78
0.92
1035.8
32.36
0.03

o
=

o
=

o
=

D I S R A A R P M R R T A ORI ORI ON
PR e T e e A R ARk T e e o A A L A R I ok 1

Channel *

0.035
146.99
106.71
106.71
232.20

30.29

2.18
3.52
10440.3
30.50
0.11



* Alpha

0.00 =

Frctn Loss (ft)

14.31 =

* C&E
10.18

ORI SO
ww

e
w

Loss (ft)

warning:
is Tess than 0.7 or greater than 1.4. o )
This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Tributary I-2

1.30
0.03
0.02

I-2.rep

* Stream Power (1lb/

* Ccum Volume (acre-

* Ccum SA (acres)

REACH: 1 RS: 51

INPUT

Description:

Station Elevation Data num=

. Sta E1ev Stall.lg]gv
—211 44 932 —163.11 930
-17.26 928.4 -2 926.32

23.58 929 62.58 930
Manning's n values num=
Sta nval ~ sta nval

—211.44 .04 -17.26 .035

Bank Sta: Left Right Lengths:

-17.26 17.28

Jo ole ot sta wla sla ata sla ot oo ole
R A e T e T A e 1Y

15
Sta E1ev . St
—127.43 929 —57 9
0 926.32
68.8 931 75.0
3
Sta"'q'y§1
17 28 .04
Left Channel Right

139.54 139.54 139.54

CROSS SECTION OUTPUT Prof11e #100 year

e e e e e e e e e Yo e Ny

* E.G. E1ev (fv)
Right OB *

* Vel Head (ft)
0.040 =

* W.S. Elev (ft)
139 54 *

(fo)

Crit w.sS.
63.70 *

* E.G. Slope (ft/ft)
63.70 *

* Q Total (cfs)
26.55 *

* Top wWidth (ft)
49.94 =

* vel Tota1 (ft/s)
0.42

* Max Chl ppth (ft)
1.28 *
conv. Tota1 (cfs)
2778 6

* Length Wtd (fo)
50.06

* Min Ch E1 (fov)
0.01 *

930.75
0.01
930.75

*0.000091

262.00
248.36
0.60
4.43

* 27422.4

139.54
926.32

PO

oo
w

e e e et de e Ny DR RO
dedededededek

Element
wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top width (ft)
(ft/s)
Depth (ft)
(cfs)

wetted Per.

Avg. Vel.
Hydr.
conv.
(ft)
Shear (1b/sq ft)
Page 28

ft s) *

ft)

O A A N S A R N ORI ORI R ORORNORORORONORORONON
R A T A 4 e A R i S b o A e R ik L A b T Ay

2"'"""555"":§5f§£“““““§§§
2 926.32 17.28 928.25
2 932 91.24 933
Coeff Contr. Expan.
i .3
* Left OB * cChannel *
* 0.040 * 0.035
* 139.54 * 139.54
* 254.16 * 122.27
* 254.16 * 122.27
* 120.84 * 114.61
* 163.88 * 34.54
* 0.48 * 0.94
* 1.55 = 3.54
* 12648.0 * 11995.7
* 163.92 *  34.80
* 0.01 = 0.02

40.72
20.53
14.84

0.00
10.25
2.56

The conveyance ratio (upstream conveyance divided by downstream conveyance)



* Alpha 1.43
0.00 *
* Frctn Loss (ft) 0.01
14.21 =
* C & E Loss (ft) 0.00
0 *
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 50
INPUT
Description:
Station Elevation Data num=
. Sta E1ev Sta"' E1ev
—267 52 932 —199.44 930
-2 926.12 0 926.12
50.36 930 61.69 931
Manning's n values num=
Sta n Va1 ....$F?.. n Va1""
—267 52 04 -23.79 .035
Bank Sta: Left Right Lengths:
-23.79 34.83

I-2.rep

CROSS SECTION OUTPUT Prof11e #100 year

R R PRV RS

* E.G. E1ev (fv)

R1ght OB *
Vel Head (ft)
0.040 =

* W.S. Elev (ft)
38.20 *

* Crit W.S. (ft)
26.54 *

* E.G. S1ope (ft/ftv)

26.54
* Q Tota1 (cfs)
.32

% Top W1dth (ftd
23.90

* vel Tota1 (ft/s)
0.28 =

* Max Chl Dpth (fo)
1.11

conv. Tota1 (cfs)
1052 0
* Length Wtd (fo)
24.07 *
* Min Ch E1 (ft)
0.00 =
* Alpha
0.00

* Frctn Loss (ft)
14.06 *

930.74
0.01
930.74

*0.000048

262.00
283.33
0.48
4.62

* 37632.4

38.20
926.12
1.44
0.00

* Stream Power (lb/ft s) * 91.24 0.00
* cum Volume (acre-ft) 19.94 9.87
* Cum SA (acres) 14.43 2.45
15
s ST2,, ey sta Eley | .Sta  Eley
—164.77 929 —37 83"" 929 -23.79 928 2
2 926.12 34.83 928.1 39.25 929
79.36 932 98.11 933 101.22 933.17
3
Sta L val
" 83"""""?6;
Left Channel Right Coeff Contr. Expan.
38.2 38.2 38.2 i .3
* Element * Left OB * channel *
* Wt. n-val. * 0.040 0.035
* Reach Len. (ft) *  38.20 38.20
* Flow Area (sq ft) * 303.05 215.61
* Area (sq ft) * 303.05 215.61
* Flow (cfs) * 103.10 151.57
* Top width (ft) * 200.81 58.62
* Avg. vel. (ft/s) * 0.34 0.70
* Hydr. Depth (ft) * 1.51 3.68
* conv. (cfs) * 14809.0 * 21771.4
* wetted Per. (ft) * 200.86 58.78
* Shear (1b/sq ft) * 0.00 0.01
* Stream Power (lb/ft s) * 101.22 0.00
* Cum Volume (acre-ft) * 19.05 9.32
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* C & E Loss (ft)
9.98 ¥

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

0.00

I-2.rep

* Ccum SA (acres)

is less than 0.7 or greater than 1.4. o _
This may indicate the need for additional cross sections.

CROSS SECTION
RIVER: Tributary I-2
REACH: 1

INPUT
Description:

Station Elevation Data num= 19
. Sta E1ev Sta"' E1ev Sta Elev _Sta
—285 46 931 —216.53 930 —187.86 929 -151.6
-126.27 930 -24.48 929 -17.36 929 -7.43
0 926.12 2 926.12 6.4 927.73 9.03
45.41 930 53.81 931 69.67 932 97.59
Manning's n values num= 3
. Sta n Va1 Sta" n Va1 \ Sta n val
—285 46 .04 —7.43 035 6.4 .04
Bank Sta: Left Right Lengths: Left Channel Right
-7.43 6.4 15.76 15.76 15.76
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
-285.46 -143.04 F
CROSS SECTION OUTPUT Prof11e #100 year o
* E.G. E1ev (ft) 930.74 * Element
R1ght OB *
Vel Head (ft) 0.02 * wt. n-val.
0.040 =
* W.S. Elev (ft) 930.72 * Reach Len. (ft)
2.24 *
* Crit W. S (fov) 929.43 * Flow Area (sq ft)
55.39
* E.G. S1ope (ft/ft) *0.000302 * Area (sq ft)
55.39 *
* Q Total (cfs) 262.00 * Flow (cfs)
40.82 *
* Top wWidth (ft) 317.27 * Top width (ft)
45.02 *
* vel Tota1 (ft/s) 0.94 * Avg. vel. (ft/s)
0.74
* Max Chl ppth (ft) 4.60 * Hydr. Depth (ft)
1.23 *
conv. Tota1 (cfs) * 15085.3 * conv. (cfs)
2350
* Length Wtd (fo) 2.24 * wetted Per. (ft)
45.39
* Min Ch E1 (fv) 926.12 * shear (1b/sq ft)
0.02 =

RS: 49

Upstream Section of B4

A PNCACAC A AR K S SO I S AR SR SR R R N ORORONCNORORRORORORNORORONON
R e L e e R R L A A b T A b A A o A R R i L b e A A e R AR Ik L L b 1
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13.85

2.31

LS ) - S 1
929 -143.04 930
928.31 -2 926.12

928 10.56 929
933

Coeff Contr. Expan.

.3 .5

* Left OB * cChannel *
* 0.040 * 0.035
* 2.24 * 2.24
* 168.39 = 54.07
* 293.49 = 54.07
* 125.50 = 95.69
* 258.42 * 13.83
* 0.75 = 1.77
* 1.24 * 3.91
* 7225.8 * 5509.4
* 135.64 * 14.54
* 0.02 = 0.07
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* Agpgg . 1.68 * Stream Power (1b/ft s) 97.59 0.00
* 52652 Loss (ft) 0.00 * cum Volume (acre-ft) 18.79 9.21
: 0.05 * Cum SA (acres) 13.65 2.27

* C & E Loss (ft)
.95 =

A NCRCAC A AR S AR I S AR SR SR R N ORORONCONORORCRORORORNORORCNON
R e e R R L A A b T A A e R R T S e e A o R Lk A A e L A R 1

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.

Note:

Multiple critical depths were found at this Tocation.

The critical depth

with the lowest, valid, water surface was used.

BRIDGE

RIVER: Tributary I-2

REACH: 1 RS: 48.5
INPUT

Description:

Distance from Upstream XS = 2.24
Deck/Roadway width = 11.94
weir Coefficient = 2.6

Upstream Deck/Roadway Coord1nates
num= 5

o Sta H1 Cord Lo Cord s Sta H1 Cord
—120 929.85 900 —12 5 930.43
12.5 930.35 928.19 100 930.2

Upstream Bridge Cross Section Data

Station Elevation Data num=
Sta"' E1ev " Sta N E1ev »
-285.46 931 216 53 930 187 86
-126.27 930 -24.48 929 -17.36
0 926.12 2 926.12 6.4
45.41 930 53.81 931 69.67
Manning's n values num= 3
sSta nval o .Sta nval o Sta
—285 46 .04 -7.43 035 6.4
Bank Sta: Left Right Coeff contr.
-7.43 6.4 .3
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
-285.46 -143.04 F
Downstream Deck/Roadway Coordinates
num= 5
Sta H1 Cord Lo Cord s Sta H1 Cord
—300 929 85 900 —12 5 930.43
12.5 930.35 928.19 100 930.2
Downstream Bridge Cross Section Data
Station Elevation Data num= 17
Sta Elev Sta Elev Sta

Sta

Lo Cord o Sta H1 Cord Lo Cord
928.43 O 930.37 928.27
900
E1ev Sta E1ev . Stall.lg]gy
929 —151.6 929 143 04 930
929 -7.43 928.31 -2 926.12
927.73 9.03 928 10.56 929
932 97.59 933
n val
.04
Expan.
.5
Lo Cord Sta H1 Cord Lo Cord
928 43 0 930 37 928 27
900
Elev Sta Elev Sta Elev
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B R R R R R R R R R RN R R Yoo e e e e ve e e e
P A R A e A A R A g R A A g R L L A A e L R A e L A b 1

-262.83 930 -242.23 929 -194.57 928 -49.8 928 —14.74

-13.96 926 -13.77 925.7 -2 925.7 0 925.7 2 925.7
12.39 926 16.12 927  22.35 928 27.49 929  33.65 930
73.18 931 79.68 932

Manning's n values num= 3
Sta N Va1 ""$F§" n Va1"" Sta"'q'y§]
—262 83 04 -13.96 .035 12 39 .04
Bank Sta: Left Right Coeff cContr. Expan.
-13.96 12.39 .3 5
Upstream Embankment side sTope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins =
Ener%y head used in spillway design =
Spillway height used in design =
weir crest shape = Broad 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 Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line
BRIDGE.QUTPUT Prof11e #100 year o o
* E.G. US. (ft) * 930.74 * Element *Inside BR US
*Inside BR DS *
* W.S. US. (ft) * 930.72 * E.G. Elev (ft) * 930.69
929.86 *
* Q Total (cfs) * 262.00 * w.S. Elev (ft) * 930.50
929.66 *
¥ Q Bridge (cfs) * 103.21 * Crit w.S. (ft) * 930.50
9
Q We1r (cfs) * * Max Ch1 ppth (ft) * 4,38
3.96 *
* Weir Sta Lft (ft) * * vel Total (ft/s) * 3.21
3.36 *
* Weir Sta Rgt (ft) * * Flow Area (sq ft) * 81.72
78.06 *
* Weir Submerg * * Froude # chl * 0.29
0.32 *
* weir Max Depth (ft) * * Specif Force (cu ft) * 105.66
231.16
* Min E1 weir Flow (ft) * 929.94 * Hydr Depth (ft) * 0.42
* Min E1 Prs (ft) * 928.38 * w.P. Total (ft) * 228.99
81.83 *
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* Delta EG (ft) * 0.97 Conv. Total (cfs) * 1701.2
353%13a¢&5 (fO) * 0.96 * Top width (ft) * 300. 82
* BR Opén Area (sq ft) * 21.47 * Frctn Loss (ft) ® 0.12
*OEQOOpén vel (ft/s) * 4.81 * C & E Loss (ft) * 0.00
*Oéggf éf Q %* * Shear Total (lb/sq ft) * 0.53
*222322{ Method *Energy only * Power Total (lb/ft s) * -285.46

JONCRORC A SRR N AORC R RN RORORORORORRORORORONORORNSORONCNCRORCNSCORCRCNE ORI ACRCRE A ACRCNCRC IR NN RN RORCRC N NORCN N RORONRORORONORORORONORORONON
ww R I L L e A A A A R A A A R L i g L A A A A R L b L A A e A A R L e T A e A A o R R L L b T A A i S Y

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 48
INPUT
Description: Upstream Section of W2/Downstream Section of B4
Station Elevation Data num= 17
Sta ' E1ev . Sta""g]gv"" Sta"' E1ev Sta E1ev""'Sta""g]gy
—262.83 930 242 23 929 —194 57 928 —49.8 928 -14.74 927
-13.96 926 -13.77 925.7 -2 925.7 0 925.7 2 925.7
12.39 926 16.12 927  22.35 928 27.49 929  33.65 930
73.18 931 79.68 932
Manning's n values num= 3
Sta N Va1 ""Sta" n Va1"" Sta"'q'ya]
—262 83 04 -13.96 .035 12 39 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-13.96 12.39 41.86 41.86 41.86 .3 .5

CROSS SECTION OUTPUT Prof11e #100 year

e e e e e e e e et e Ny B R R R o R L R R PR RS
LA i e L A L A R Ak e e i e T A e i A A L R A T e 1

Yoo vede e e Yoo

* E.G. E1ev (fv) * 929,76 * Element * Left OB * Channel

Right OB *

* Vel Head (ft) * 0.01 * wt. n-val. * 0.040 * 0.035
0.040 =
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* W.S. Elev (ft) 929.76
41.86 *
* Crit wW.S. (ft) 927.23
34.47 *
* E.G. STope (ft/ft) *0.000060
34.47
* Q Total (cfs) 262.00
14.17 *
* Top width (ft) 290.02
19.77 *
* vel TotaT (ft/s) 0.48
0.41
* Max Chl Dpth (ft) 4.06
1.74 *
* Conv. Total (cfs) * 33880.6
1831.9 *
* Length Wtd (fv) 41.86
20.14
* Min Ch E1 (fv) 925.70
0.01
* Alpha 1.42
0.00 =
* Frctn Loss (ft)
14.02 *
* C & E Loss (ft)
9.94 =
INLINE STRUCTURE
RIVER: Tributary I-2
REACH: 1 RS: 47
INPUT
Description:
Distance from Upstream XS 39.86

Deck/Roadway width
weir Coefficient

weir Em
Sta

e e e Yo e e e e e e e Y
PR A A e T A

-800
12.47

Upstream

Z 2
= 2.6
bankment Coordinates num
E1ev . Sta g ETev s
929 32 —4 85 929 32
929.36 12.47 929.36

Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins

weir cre

INLINE STRUCTURE OUTPUT Prof11e #100 year

929.
929.

Yoo e Yoo ety

* E.G. E
* W.S. E
* Q Tota
* Q Weir
* weir F

* Weir Sta Lft (ft)
* wWeir Sta Rgt (ft)

st shape

Tev (ft)
Tev (ft)
1 (cfs)
(cfs)
Tow Area (sq ft)

* Weir Max Depth (ft)

262
262

* 137,
* -257.

32

1.

S

-4.
19.

* Reach Len. (ft) 41.86 41.86
* Flow Area (sq ft) 402.25 105.36
* Area (sq ft) 402.25 105.36
* Flow (cfs) 161.07 86.77
* Top width (ft) 243.90 26.35
* Avg. vel. (ft/s) 0.40 0.82
* Hydr. Depth (ft) 1.65 4.00
* conv. (cfs) * 20828.5 * 11220.2
* Wetted Per. (ft) 244 .43 26.52
* Shear (1b/sq ft) 0.01 0.01
* Stream Power (1b/ft s) * 79.68 0.00
* cum Volume (acre-ft) 18.75 9.19
* Cum SA (acres) 13.60 2.27
10
LS TP A S < S L SR < U 24
§§“"928 16 4.85 928.16"1“A;té§ 929 36
12 929.36 19.12 929.25 800 929.25
0 horiz. to 1.0 vertical
.92 horiz. to 1.0 vertical

76
76
.00
.00
54
97
.20
60

I-2.rep

Broad Crested

InT Struct:

B R R R U R RO RS
P R L i (i e b A S e T e R L Ay

Gates (cfs)

Gate Group (cfs)
Open Ht (ft)
#0pen

Area (sq ft)
Submerg
Invert (ft)
weir Coef

“q
w Q
* Gate
* Gate
* Gate
* Gate
* Gate
* Gate
Page 34
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1.
0.
0.

00
58

00
00
00
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* Weir Avg Depth (ft)
weir Coef (ftAl/2)
weir Submerg

Min ET weir Flow (ft)
fIWr TopJWdth (fv)

B R R R o R LR R RV R UROP PR
R e T A R ke S

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT
Description:

I—2.rep

0.47
2.600
0.05
928.17 =
290 16 =

RS: 46

Downstream Section of w2

* Q Breach (cfs)
* Breach Avg velocity (ft/s) *
Breach Flow Area (sq ft)

B L R R R URY
pR A e e e T A A 1Y

Sta

e e e e e e e e e e e e e e et Ny
ER A e e e L AR A 1

-14.74
2
33.65

Station Elevation Data num= 16
. Sta E1ev Sta N E1ev Sta Elev
—286 47 930 —202.12 928 —124.99 927
-13.77  925.7 -2 923.76 0 923.76
16.12 927  22.35 928 27.49 929
79.68 932
Manning's n values num= 3
. Sta n Va1 Sta" n Va1 Sta n val
—286 47 .04 —13.96 035 12.39 .04
Bank Sta: Left Right Lengths: Left Channel
-13.96 12.39 174.66 174.66 174.66

CROSS SECTION OUTPUT Prof11e #100 -year

OO AR SRR S AR S S AR SR SR I S AR R RO R N R ORORCN ORORCRONON
R A A A A L A A A R e T A b A A A o R R Lk T i e i A A b T

Yoo e Yoo e e

1. e e e e
*

* E.G. E1ev (ft)

Right oB *

* Vel Head (ft)
0.040 =

* W.S. Elev (ft)
174 66 *
Crit w. s (ft)
15.31

* E.G. S1ope (ft/ft)
15.31

* Q Total (cfs)
7.21 *

* Top width (ft)
12.92 =

* vel Total (ft/s)
0.47 =

* Max Chl Dpth (ft)
1.18 *

* conv. Tota1 (cfs)
628.0

* Length Wtd. (f)
13.19 =

* Min Ch E1 (ft)
0.01

* Alpha

0.00 =

Frctn Loss (ft)

14.02
* C & E Loss (ft)

Page 35

Right

*

o
e

B R S P A N R RFORK N R RORC NN
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Elev

926
926

Elev Sta  Eley
927 -13.96

923.76 12.39
930 73.18

Coeff Contr.
1

928.59 * Element Left OB *
0.01 * wt. n-val. 0.040
928.58 * Reach Len. (ft) 174.66
* Flow Area (sq ft) 265.51
*0.000132 * Area (sq ft) 265.51
262.00 * Flow (cfs) 131.09
251.76 * Top width (ft) 212.48
0.68 * Avg. vel. (ft/s) 0.49
4.82 * Hydr. Depth (ft) 1.25
* 22833.5 * conv. (cfs) * 11424.9
174.66 * wetted Per. (ft) 212.98
923.76 * sShear (1b/sq ft) 0.01
1.73 * Stream power (lb/ft s) * 79.68
0.02 * Cum Volume (acre-ft) 18.75
0.00 * Cum SA (acres) 13.38

931

Expan.
.3

Channel *

0.035
174.66
103.47
103.
123.70

26.35

1.20
3.93

47

* 10780.6

26.91
0.03
0.00
8.87
2.25
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o ol ate sta ole la sl ol ol ota ot
PR A e T A e T A A Y

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 45
INPUT
Description: Upstream Section of B3
Station Elevation Data num= 21
Sta""g1gy ik Sta""g]gv"" Sta"' E1ev Sta E1ev i Sta""g]gy
-401.82 930 —373 56 929 —338 33 928 —305.44 927 260 24 926
-115.54 926 -75.36 927 -36.6 927 -18.22 926 -17.31 925.65
-2 924.79 0 924.79 2 924.79 15.98 925.65 17.89 926
22.16 927 200.45 928 208.08 929 214.91 930 222.99 931
235.77 932
Manning's n values num= 3
. Sta n Va1 Sta"'p'ygj" Sta n val
—401 82 .04 —18.22 .035 17.89 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-18.22 17.89 49.93 49.93 49.93 .3 .5
Ineffective Flow num= 1
Sta L StaR Elev Permanent
-401.82 -75.36 F

CROSS SECTION OUTPUT Prof11e #100 year

R S I S P A R P R K S RO S OO N ORI RORRONK N
R e o Tl A R ARk T e e Lol A e T e T i A T A e ol A e T i e T A e L A R R Ak L A e L

R R PRV RS B R R R R o R R R R U RURY
FededededehdedehdedefdedefddeNhde el dehdd Nl ik

Yoo e e e ve ety

;1Sh$ OE1§V (ft) * 928.57 * Element * Left OB * channel *
* vel Head (ft) * 0.01 * wt. n-val. * 0.040 * 0.035
* 3:2?0E1év (fv) * 928.56 * Reach Len. (ft) * 26.06 * 26.06
* ggég6w.é. (ft) * 926.43 * Flow Area (sq ft) * 98.17 * 120.52
*128646S1Spe (ft/fo) *0.000116 * Area (sq ft) * 684.08 * 120.52
*188nga1"(cfs) * 262.00 * Flow (cfs) * 56.39 * 122.89
* $op7W1d£h (fv) * 562.66 * Top width (ft) * 339.74 * 36.11
*13218%0t§1 (ft/s) * 0.63 * Avg. vel. (ft/s) * 0.57 * 1.02
* ng4gh1“Dpth (fo) * 3.77 * Hydr. Depth (ft) * 1.72 * 3.34
* an86 Tota1 (cfs) * 24296.8 * Conv. (cfs) * 5229.4 * 11396.2
*7EZ%gth wtd. (ft) *  26.06 * wetted Per. (ft) * 57.17 *  36.26
*13?ﬁgzh é] (ft) * 924.79 * shear (1b/sq ft) * 0.01 = 0.02
* A?bg% : * 1.56 * Stream Power (lb/ft s) * 235.77 * 0.00
* Egégg Léss (ft) * 0.01 * cum volume (acre-ft) * 16.85 * 8.42
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* C & E Loss (ft) * 0.00 * cum SA (acres) * 12.27 * 2.12
9.53 *

A PNCACAC A AR K S SO I S AR SR SR R R N ORORONCNORORRORORORNORORONON
R e L e e R R L A A b T A b A A o A R R i L b e A A e R AR Ik L L b 1

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

BRIDGE
RIVER: Tributary I-2
REACH: 1 RS: 44.5

INPUT
Description:

Distance from Upstream XS = 26.06
Deck/Roadway width = 10.08
weir Coefficient = 2.6

Upstream Deck/Roadway Coord1nates
5

num=
o Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord o Sta H1 Cord Lo Cord
—600 927.8 900 —19 78 928 11 926 35 0 928.18 926.23
19.78 928.1 926.36 150 927.5 900
Upstream Bridge Cross Section Data
Station Elevation Data num= 21
Stall.lg]ov"" Sta "'C]ov"" Sta N E1ev Sta E1ev""'Sta""C]gy
-401.82 930 —373 56 929 —338 33 928 —305.44 927 -260.24 926
-115.54 926 -75.36 927 -36.6 927 -18.22 926 -17.31 925.65
-2 924.79 0 924.79 2 924.79 15.98 925.65 17.89 926
22.16 927 200.45 928 208.08 929 214.91 930 222.99 931
235.77 932
Manning's n values num= 3
. Sta n Va1 Sta ' n Va1 \ Sta n val
—401 82 .04 —18.22 035 17.89 .04
Bank Sta: Left Right Coeff contr. Expan.
-18.22 17.89 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
-401.82 -75.36 F
Downstream Deck/Roadway Coordinates
num=
i Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord . Sta H1 Cord Lo Cord
—600 927.8 900 —19 78 928 11 926 35 0 928.18 926.23
19.78 928.1 926.36 150 927.5 900
Downstream Bridge Cross Section Data
Station Elevation Data num= 23
Stall.lg]ov' iy Sta"' E1ev - Sta N E1ev Sta E1ev' ...$F§....E1?Y
-421.99 930 —391 37 929 351 33 928 —318.69 927 —277.82 926
-120.15 926 -77.41 927 -18.2 927 -17.28 926 -16.96 925.55
-2 924.79 0 924.79 2 924.79 16.09 925.77 19.42 926
26.8 927 77 .31 927 90.95 927 98.41 928 106.21 929
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115.38 930 124.56 931 126.55 931.22
Manning's n values num= 3
sta_ nval eSta,.nval oo Sta nval
-421.99 .04 -16.96 .035 16.09 .04
Bank Sta: Left Right Coeff cContr. Expan.
-16.96 16.09 .3 .5
Ineffective Flow num= 1
Sta L StaR Elev Permanent
-421.99 -77.41 F
Upstream Embankment side slope 0 horiz.
Downstream Embankment side slope 0 horiz.
Maximum allowable submergence for weir flow .98

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad 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 Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy

BRIDGE OUTPUT Profile #100-year

e ot

W

* E.G. US. (ft) * 928.57 * Element

*Inside BR DS *
* W.S. US. (ft) * 928.56 * E.G. Elev (ft)
928.45 *
* Q Total (cfs) * 262.00 * w.S. Elev (ft)
928.26 *
* Q Bridge (cfs) ® 50.49 * cCrit w.s. (ft)
928.26 *
* Q Weir (cfs) * * Max Ch1 ppth (ft)
3.47 *
* Weir Sta Lft (ft) * * vel Total (ft/s)
3.30 *
* Weir Sta Rgt (ft) ® * Flow Area (sq ft)
79.46 *
* weir Submerg ® * Froude # Chl
0.33 *
* Weir Max Depth (ft) * * Specif Force (cu ft)
132.63 *
* Min ET1 weir Flow (ft) * 927.76 * Hydr Depth (ft)
0.45 =
* Min E1 Prs (ft) * 926.36 * W.P. Total (ft)
254.92 *
* pelta EG (ft) * 1.11 * cConv. Total (cfs)
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to 1.0 vertical
to 1.0 vertical

depth

grade Tine
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*Inside BR US

928.
928.
928.

3.

1.
206.
.12
.86
.74
363.

175

55
53
08
74
27
30

78

5594.8
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1554.6 *

* pelta ws (ft) * 1.22 * Top width (ft) * 561.41
462.09 *

* BR Open Area (sq ft) * 38.76 * Frctn Loss (ft) * 0.05
0.06 *

* BR Open Vel (ft/s) * 1.30 * Cc & E Loss (ft) * 0.05
0.04 *

* coef of Q * * Shear Total (lb/sq ft) * 0.08
0.55 *

* Br Sel Method *Energy only * Power Total (lb/ft s) * -401.82
—421 99 =

B I R R A A K A AR R P RO R ROR N R RO N
R e A A o e e A e A R A (i e e e A e o L A e o L A e T A (e e L A A T e T i e e Tl i e e i A e o A A R Ak e A e i A T A A T A A A
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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.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the Towest, valid, water surface was used.
warning: The energy equat1on 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 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: 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.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the lowest, valid, water surface was used

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 44
INPUT
Description: Downstream Section of B3
Station Elevation Data num= 23
. Sta ETev Sta." ETev \ Sta ETev“‘ll$pq... Elev Sta ) ETev
—421 99 930 —391.37 929 -351.33 928 -318.69 927 -277.82 926
-120.15 926 -77.41 927 -18.2 927 -17.28 926 -16.96 925.55
-2 924.79 0 924.79 2 924.79 16.09 925.77 19.42 926
26.8 927 77.31 927  90.95 927 98.41 928 106.21 929
115.38 930 124.56 931 126.55 931.22
Manning's n values num= 3
sta nval .St nval o Sta nval
-421.99 .04 -16.96 035 16 09 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-16.96 16.09 179.31 179.31 179.31 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
-421.99 -77.41 F

CROSS SECTION OUTPUT Prof11e #100— ear

Yoo vede T e ety

B R R R A R S A R R R R R R R MR RPN
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* E.G. E1ev (fv)
Right OB *
* Vel Head (ft)
0.040 =
* W.S. Elev (ft)
179.31 =
; (fo)

* Crit W.S.
32.75 *

* E.G. S1ope (ft/ftv)
32.75

* Q Tota1 (cfs)
29.27

* Top W1dth (fov
77.34 *

* vel Tota1 (ft/s)
0.89

* MSX Chl Dpth (fo)
42

* Cconv. Tota1 (cfs)
685.4 *

* Length wtd. (ft)
77.44 *

* Min ch E1 (ft)
0.05 =

* Alpha
0.00

* Frctn
13.47

* C&E

9,36

o ol ate sta ole la sl ol ol ot ot
PR e T e R R

Loss (fv)

Loss (fv)

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

Q.

927.45
0.12
927.33

001824
262.00
423.00
2.09
2.54
6135.1
179.31
924.79
1.76
0.03
0.06

C R I S I S I A P K T M K N R K NI ACORK N O
Ei A e L R A ke e T e e Lol A e T e T A A T A s

I-2.rep
Element
* wt. n-val.

(ft)

* Flow Area (sq ft)

Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vel.
* Hydr.
conv.
(ft)

* Shear (1b/sq ft)

* Stream Power (1b/ft s)
Cum volume (acre-ft)

e
w

Cum SA (acres)

is less than 0.7 or greater than 1.4. o ]
This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT_ .
Description:
Station Elevation Data

Sta ' E1ev . Sta N
—530.27 930 488 74
-197.69 925 -100.37

-10.7 923.58 -2
18.92 926 260.44
658.22 930 670.01
Manning's n values
. Sta n Va1 Sta"
—530 27 .04 -12
Bank Sta: Left Right
-12 14.47
Ineffective Flow num=

RS: 43

num=

929
925
923.58
926
931

num=
n Va1

035
Lengths:
1

E1ev

Upstream Section of wl

o
0

o
0

o
0

E1ev

Sta"' E1ev Sta
439 49 928 —393.25 927
-71.09 926 -14.03 926
0 923.58 2 923.58
467.67 927 636.76 928
3
Sta n Va1
14.47 .04
Left Channel Right Coef
23.86 23.86 23.86

Page 40

Left oB
0.040
179.31
20.99
302.63
16.32
312.60
.78
.35
382.3
61.12
0.04
126.55
16.50
11.88

o
£

o
e

Channel *

0.035
179.31
71.46
71.46
216.40
33.05
3.03
2.16
5067.4
33.10
0.25
0.00
8.34
2.08

B S R A A N K R R R R ORI RO N
Rk e T A e i A e o e A L R ARk T A A

Sta  Elev

—320.46 926
-12 924.525
14.47 924.82

647.08 929

f Contr. Expan.
.1 .3



Sta R Elev Permanent
-71.09 F

Sta L
-530.27

CROSS SECTION OUTPUT Prof11e #100 -year

OO AN AR S SO I S AR SR SR R R R ORORCNCSORORRORORORNORORONON
R e T e e R i A b T A b A A o A A e S e e A A L L e e g R e 1

* E.G.

E1ev (ft) 927.36
Right OB *
* Vel Head (ft) 0.00
0.040 =
* W.S. Elev (ft) 927.36
23.86 =
* Crit w.S. (ft) 925.36
524.96 *
* E.G. Slope (ft/ft) *0.000066
524 96 *
Q Tgta] (cfs) 262.00
* Top WTdth (ft) 937.87
513.63 *
* vel Total (ft/s) 0.38
0.31 =
* Max Ch1l Dpth (ft) 3.78
1.02 *
* conv. Total (cfs) * 32352.0
19783.2 *
* Length wtd. (ft) 23.86
513.78 *
* Min Cch ET (ft) 923.58
0.00 *
* Alpha 1.70
0.00 *
* Frctn Loss (ft)
12.32 *
* C & E Loss (ft)
4 *
INLINE STRUCTURE
RIVER: Tributary I-2
REACH: 1 RS: 42
INPUT
Description:
Distance from Upstream XS = 21.86
Deck/Roadway width = 2
weir Coefficient = 2.6

weir Embankment Coordinates num
Sta Elev Sta Elev
-600 927 -7.6 927
7.6 925.58 7.6 926.97

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins
weir crest shape

* Wt.

* Reach Len.

* Avg. Vvel.
* Hydr.
* conv.

* Wetted Per.

Sta

—7.6
600

I-2.rep

* Element

n-val.
(fo

* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)

* Top width (ft)

(ft/s)
Depth (ft)
(cfs)

(ftd

* Shear (1b/sq ft)
* Stream Power (Ilb/ft s) *
* Cum Volume (acre-ft)

* Cum SA (acres)

OO A AR S SO I S AR SR SR R R R ORORCNCNORORCRORORORNORORONON
R e L e R R i A b T A b A A A o A e R i L b b A Aot A e R R e 1

8
E1ev Sta

Yoo e deve e ve e e e

925 58 0 925.58

926.97

0 horiz.
0 horiz.
.98

Broad Crested

Page 41

E1ev

Left OB *

0.040
23.86
81.70
658.89
30.34
397.77
0.37
1.38
3746.8
59.57
0.01
670.01
14.52
10.42

St

0.035
23.86
91.64
91.64
71.44
26.
0.78
3.46
8822.0
26.84
0.01
0.00
8.01
1.96

47

a E1ev

0 925 58

to 1.0 vertjca]
to 1.0 vertical

Channel *
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INLINE STRUCTURE OUTPUT Prof11e #100 year In1 Struct

* E.G. E1ev (ft) * 927.36 = Q Gates (cfs) *

* W.S. Elev (ft) * 927.36 * Q Gate Group (cfs) * 0.00
* Q Total (cfs) * 262.00 * Gate Open Ht (ft) * 927.35
* Q Weir (cfs) * 262.00 * Gate #Open *

weir Flow Area (sq ft) * 240.87 * Gate Area (sq ft) * 1.00
weir Sta Lft (ft) * -71.09 * Gate Submerg * 0.00
weir Sta Rgt (ft) * 528.73 * Gate Invert (ft) * 0.00
weir Max Depth (ft) * 1.78 * Gate Weir Coef * 0.000
* Weir Avg Depth (ft) * 0.40 = *

weir Coef (ftAl/2) * 2.600 * Q Breach (cfs) *

weir Submerg * 0.98 * Breach Avg velocity (ft/s) *

Min ET weir Flow (ft) * 925.59 * Breach Flow Area (sq ft) *

fIWr Top wdth (ft) * 599 82 * *

R R R R R R R R RSPV PR B R R R R R R R R R R R R UR Y
WRREARRTRTRTE Yededededehdedehdededede e fehdedehddeddddn

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 41

INPUT
Description: Upstream Section of B2/Downstream Section of wl
Station Elevation Data num= 21
Sta E1ev Sta ETev Sta ETev Sta Elev Sta Elev
—530 27 930 —488.74 929 —439.49 928 —393 25 927 -320.46 926
-197.69 925 -100.37 925 -71.09 926 -14.03 926 -10.7 925.3
-2 923.58 0 923.58 2 923.58 14.47 924.82 18.92 926
260.44 926 467.67 927 636.76 928 647.08 929 658.22 930
670.01 931

Manning's n values num= 3
Sta N val sta n VaT Sta n val

Yoo e Yoo e e

—530.27 .04 -10.7 .035 14 47 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-10.7 14.47 43.86 43.86 43.86 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
-530.27 -71.09 F

CROSS SECTION OUTPUT ProfiTe #100-year

* E.G. E1ev (ft) * 927.35 * Element * Left OB * Channel *

Right OB *

* Vel Head (ft) * 0.00 * wt. n-val. * 0.040 * 0.035
0.040 *

* W.S. Elev (ft) * 927.35 * Reach Len. (ft) % 14.87 * 14.87
14.87 *

*SgiTEOW.§. (ft) % 925.70 * Flow Area (sq ft) %« 82.71 * 79.68
*SgiééOSTQpe (Ft/ft) *0.000073 * Area (sq ft) % 657.48 *  79.68
Q Tgta] (cfs) * 262.00 * Flow (cfs) * 32.39 = 62.03

*518p4g1dth (fo) * 936.33 * Top width (ft) * 398.74 * 25.17
* vel Total (ft/s) * 0.38 * Avg. vel. (ft/s) * 0.39 * 0.78
Page 42
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0.32
* Max Ch1 Dpth (fo) * 3.77 * Hydr. Depth (ft) * 1.37 * 3.17
1.02 *
* Cconv. Total (cfs) * 30619.8 * conv. (cfs) * 3785.9 * 7249.6
19584.4 *
* Length Wtd (fo * 14.87 * wetted Per. (ft) * 60.46 * 25.40
512.58
* Min Ch E1 (fv) * 923.58 * sShear (1b/sq ft) * 0.01 = 0.01
0.00
* Alpha * 1.56 * Stream Power (lb/ft s) * 670.01 = 0.00
0.00 =
* Frctn Loss (fv) * 0.00 * Cum volume (acre-ft) * 14.52 * 7.62
12.32
* C & E Loss (ft) * 0.03 * cum SA (acres) * 10.20 = 1.94
86 %

R I S P A R PR AR K A RO R ORI N R ORI RORONK KA
SR e e A e e A R Ak Tk A (e Tl A e Aol 1 ol e T i e Tl e e Tl A e T A e T A R AR I kA e T A e 1

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

BRIDGE
RIVER: Tributary I-2
REACH: 1 RS: 40.5

INPUT
Description:

Distance from Upstream XS =  14.87
Deck/Roadway width = 10.02
weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 5
Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
—1000 926 900 —12 16 927 22 925 52 0 927 36 925 55
12.16 927.3 925.49 1000 926 900
Upstream Bridge Cross Section Data
Station Elevation Data num= 21
. Sta E1ev Sta"' E1ev Sta E1ev . Sta... Elev Sta ) E1ev
—530 27 930 —488.74 929 —439.49 928 —393 25 927 -320.46 926
-197.69 925 -100.37 925 -71.09 926 -14.03 926 -10.7 925.3
-2 923.58 0 923.58 2 923.58 14.47 924.82 18.92 926
260.44 926 467.67 927 636.76 928 647.08 929 658.22 930
670.01 931
Manning's n values num= 3
Sta"'n'ya]""'Sta" n Va1 " Sta "q'ya1
-530.27 .04 -10.7 035 14 47 .04
Bank Sta: Left Right Coeff cContr. Expan.
-10.7 14.47 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
-530.27 -71.09 F
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Downstream Deck/Roadway Coordinates

num=
ns Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord“‘l Sta H1 Cord Lo Cord
—lOOO 926 900 —12 16 927 22 925.52 O 927.36 925.55
12.16  927.3 925.49 375 927 900
Downstream Bridge Cross Section Data
Station Elevation Data num= 50
Stall.lg]ov' iy Sta "'C]ov' i Sta"' E1ev Sta E1ev' $t§....g
-679.1 934 —669.98 933 —660 89 932 —652.14 931 —643.38
-616.44 929 -555.22 928 -478 928 -452.88 929 -434.85
-413.52 928 -397.61 927 -383.84 927 -374.38 928 -364.92
-345.43 929 -313.49 928 -254.35 927 -234.55 926 -228.25
-124.45 925 -37.97 926 -25.68 926 -19.47 925 -13.26 924.
-5.62 924.04 -2 924.04 0 924.04 2 924.04 4.17 924.
5.81 924.04 13.23 925 16.87 926  35.52 926  65.49
105.3 925 137.31 924 235.64 924  300.2 925 308.43
358.32 927 365.77 928 389.06 928 398.77 927 408.29
436.81 926 725.7 927 735.06 928 744.16 929 750.43
Manning's n values num= 3
Sta nval o LSta nval L.sta  n val
—679.1 .04 -5.62 .035 4 17 .04
Bank Sta: Left Right Coeff cContr. Expan.
-5.62 4.17 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-679.1 -37.97 926 F
35.52 750.43 926 F
Upstream Embankment side sTope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins =
Ener%y head used in spillway design =
Spillway height used in design =
weir crest shape = Broad 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 Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line
BRIDGE QUTPUT Prof11e #100 year ' o o
* E.G. US. (ft) * 927.35 * Element *Inside BR US

*Inside BR DS *
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* W.S. US. (f) ® 927.35 * E.G. Elev (ft) * 927.32
328'¥8ta? (cfs) * 262.00 * w.s. Elev (ft) * 927.20
926.06 *

* Bridge (cfs) * 125.26 * Crit w.s. (ft) ® 927.20
323'%215"<cfs> * * Max chl ppth (ft) * 3.62
*zwgfr éta Lft (ft) ® * vel Total (ft/s) * 2.11
*Swgzr éta Rgt (ft) * * Flow Area (sq ft) * 124.26
33w29r éubmerg * * Froude # Chl * 0.26
*Owg?r &gx Depth (ft) * * Specif Force (cu ft) * 116.84
10&%2551"we1r Flow (ft) *  926.77 * Hydr Depth (ft) * 0.28
*OM?Z E? Prs (ft) ® 925.55 * w.P. Total (ft) * 504.82
116.93 =

* Delta EG (fv) * 1.20 * conv. Total (cfs) * 2293.7
%1321€a¢&s (FO) * 1.78 * Top width (ft) ® 779.04
j:rsl'sl-i?Opén Area (sq ft) * 34.42 * Frctn Loss (ft) * 0.23
*OégZOpén vel (ft/s) * 3.64 * C & E Loss (ft) * 0.16
+OCoof éf Q * * shear Total (1b/sq ft) * 0.20
*1é%65e{ Method *Energy only * Power Total (lb/ft s) * -530.27

o
- ®
.
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warning: The energy equation could not be balanced within the specified number of
iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 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 or greater than 1.4.

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 valid subcritical answer. The program

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

CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 40

INPUT
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Description: Downstream Section of B2

Station Elevation Data num= 50
Sta E1ev Sta E1ev Sta E1ev Sta Elev Sta Elev
—679 1 934 —669.98 933 —660.89 932 —652 14 931 -643.38 930
-616.44 929 -555.22 928 -478 928 -452.88 929 -434.85 929
-413.52 928 -397.61 927 -383.84 927 -374.38 928 -364.92 929
-345.43 929 -313.49 928 -254.35 927 -234.55 926 -228.25 925
-124.45 925 -37.97 926 -25.68 926 -19.47 925 -13.26 924.04
-5.62 924.04 -2 924.04 0 924.04 2 924.04 4.17 924.04
5.81 924.04 13.23 925 16.87 926 35.52 926 65.49 925
105.3 925 137.31 924 235.64 924 300.2 925 308.43 926
358.32 927 365.77 928 389.06 928 398.77 927 408.29 926
436.81 926 725.7 927 735.06 928 744.16 929 750.43 930
Manning's n values num= 3
Sta n Va1 Sta n val Sta n val
—679 1 .04 —5.62 .035 4.17 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-5.62 4.17 124.17 124.17 124.17 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-679.1 -37.97 926 F
35.52 750.43 926 F

CROSS SECTION OUTPUT Prof11e #100 -year

Yoo vede e ve ety D R R R R R RURUROROROSOPOY
p A O A R L A o A o A A A R e T A A e A L i A T L A R T

* E.G. E1ev (fo) * 926.16 * Element * Left OB * Channel *

Right OB *
* Vel Head (ft) * 0.59 * wt. n-val. * 0.040 * 0.035
* 3:2?0E1;v (ft) * 925.57 * Reach Len. (ft) * 124.17 % 124.17
*léﬁ1%7w S. (fv) * 925.57 * Flow Area (sq ft) * 19.20 * 14.97
* %9G§851épe (ft/ft) *0.017206 * Area (sq ft) * 93.31 * 14.97
287TgZa1"(cfs) * 262.00 * Flow (cfs) * 99,54 * 110.66
* Top821dth (fo) * 451.36 * Top width (ft) * 173.99 = 9.79
*28215$ot;1 (ft/s) * 5.81 * Avg. vel. (ft/s) * 5.18 = 7.39
* M3X72h1"Dpth (fv) * 1.57 * Hydr. Depth (ft) * 1.10 * 1.53
* an3 Total (cfs) * 1997.4 * conv. (cfs) * 758.9 * 843.6
* Egﬁggh &td. (f) * 124.17 * wetted Per. (ft) * 17.50 = 9.79
« Min-ch é] (ft) * 924.04 * shear (Ib/sq ft) * 1.18 *  1.64
s A%bg: : * 1.12 * stream power (1b/ft s) * 750.43 *  0.00
* F?égg Léss (f) ® 1.42 * Cum volume (acre-ft) * 14.36 * 7.58
* éz&lg Léss (fo) * 0.09 * Cum SA (acres) * 9.99 = 1.94
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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 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 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 valid subcritical answer. The program

defaulted to critical depth.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the Towest, valid, water surface was used.

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 39
INPUT
Description:
Station Elevation Data num= 26
STA By ST LEey ST LEley ST LBl St Eley
-163.99 925 -43.59 924 -17.31 923 -6.03 922.55 -5.49 922.13
-4.84 922 -2 921.77 0 921.77 2 921.77 5.48 922
6.8 922.34 8.69 922.96 9.29 923 23.21 924  28.75 924
52.17 923 65.44 922.43 67 920 197 920 198.59 922.3
207.53 923 216.57 924  231.8 925 246.34 926 310.63 927
317.74 927.06
Manning's n values num= 3
sta nval Stanval o Sta 0 val
-163.99 .04 -4.84 .035 5.48 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4.84 5.48 71.29 71.29 71.29 .1 .3
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
28.75 317.74 F
TION oUTPUT profile #100-year ... .
* E.G. Elev (ft) * 924.46 * Element * Left OB * Channel *
Right OB *
* vel Head (ft) * 0.41 * wt. n-val. * 0.040 * 0.035
0.040 *
* W.S. Elev (ft) * 0924.05 * Reach Len. (ft) % 71.29 * 71.29
71.29 =
* Crit wW.S. (ft) * 923.96 * Flow Area (sq ft) * 31.13 *  22.79
13.67 *
* E.G. Slope (ft/ft) *0.008159 * Area (sq ft) * 31.13 * 22.79
597.01 *
* Q Total (cfs) * 262.00 * Flow (cfs) * 81.99 * 148.01
32.00 *
* Top width (ft) * 266.73 * Top width (ft) * 44,58 * 10.32
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211.83 =

* vel Tot§1 (ft/s) * 3.88 * Avg. vel. (ft/s) * 2.63 * 6.50
* M§x3gh1“Dpth (fo) * 4.05 * Hydr. Depth (ft) * 0.70 * 2.21
* C8n39 Tota1 (cfs) * 2900.5 * conv. (cfs) * 907.7 * 1638.6
* EZﬁgth wtd. (ft) * 71.29 * Wetted Per. (ft) * 44,77 * 10.34
* ﬁ?ﬁ4gh é] (ft) * 921.77 * Shear (1b/sq ft) * 0.35 = 1.12
* A?bﬁg : * 1.78 * stream Power (lb/ft s) * 317.74 = 0.00
* F?cgg Léss (ft) * 0.28 * cum volume (acre-ft) * 14,18 * 7.53
* %Z&:g Léss (ft) * 0.08 * cum SA (acres) * 9.68 = 1.91

R S I S P A R P R K S RO K ORI RN K RORRONK N
Rk e Tl A R A A T e e Lol A e T e T i e T A e i A e T A A T R AR A kT A A L A e A

o ol ste sta ole la sl ol ol ot ot
PR A e T A e R

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 38
INPUT
Description:
Station Elevation Data num= 26
Sta""g1gy . Sta""g]gv' " Sta"' E1ev Sta E1ev i Sta""g]gy
-354.53 927 —336 01 926 —321 42 925 —297.49 924 240 38 924
-232.02 923 -231.38 922.36 -230 920 -51 920 -49.9 922.3
-43.52 923 -17.24 923 -10.67 922.26 -2 921.16 0 921.16
2 921.16 6.5 922.3 12.19 923 33.6 923 49.93 922.22
51 920 175 920 176.97 922.32 179.63 923 203.21 924
222.93 925
Manning's n values num= 3
Sta n Va1 ""$F§" n Va1"" Sta" q'y§1
—354 53 04 -10.67 .035 6.5 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-10.67 6.5 121.3 121.3 121.3 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-354.53 -43.52 F
33.6 222.93 F

CROSS 'SECTION OUTPUT Prof11e #100 year

e e e e e e e e e v e Ny B R R R o R R R R U RS
FededededehdedehdedefdedefddeNhde el dehddddNhdn

* E.G. E1ev (fv) * 924,10 * Element * Left OB * Channel *

Right OB *

* vel Head (ft) * 0.14 * wt. n-val. * 0.040 * 0.035
0.040 =

* W.S. Elev (ft) * 0923.96 * Reach Len. (ft) * 121.30 * 121.30
121.30 *
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* Crit W.S. (fo) * * Flow Area (sq ft) * 33.99 * 40.75
* é§é93s1épe (Ft/ft) ¥0.002347 * Area (sq ft) ¥ 762.92 *  40.75

584T%%a1"(cfs) * 262.00 * Flow (cfs) * 62.53 * 147.95
* TopSWTdth (fo) * 442.33 * Top width (ft) * 229.38 * 17.17
*13217$ot;1 (ft/s) * 2.55 * Avg. vel. (ft/s) * 1.84 = 3.63
* M§X82h1:Dpth (fo) * 3.96 * Hydr. Depth (ft) * 1.03 * 2.37
s Conv Téta] (cfs) * 5407.9 * conv. (cfs) * 1290.6 * 3053.7

182§g§h &td (fv) * 121.30 * wetted Per. (ft) * 32.89 * 17.38
* ﬁznlgh é] (fo) * 921.16 * Shear (1lb/sq ft) * 0.15 = 0.34
* A?O%g : *  1.37 * stream power (1b/ft s) * 222.93 *  0.00
* Feégg Léss (ft) ® 0.11 * cum volume (acre-ft) * 13.54 = 7.48
* Cg&gé Léss (fo) * 0.03 * Cum SA (acres) * 9.46 * 1.89

OO AR K S SO IR S AR SR SR R S ORI ORORONCNORORRORORORNORORCONON
R e e R R I i A b T A b e A A o R R Lk i L b e A Aot A e R e 1

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 37
INPUT
Description: Upstream Section of W5
Station Elevation Data num= 18
. Sta E1ev Sta....E??Y.. Sta Elev. ~ Sta  Elev Sta  Elev
—147 36 925 —89.31 924 -14 923 -11.71 922 -8.78 921
-5.84 920.12 -3.34 920.12 -2 920.12 0 920.12 2 920.12
9.28 920.12 12.93 921  15.53 922 18.13 923  29.93 923
295.14 924 489.99 924 548.74 925
Manning's n values num= 3
. Sta n Va1 Sta" n Va1" Sta n val
—147 36 .04 —8.78 .035 12.93 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-8.78 12.93 17.95 17.95 17.95 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

A NCCAC A AR K S SO K S AR R SRR R N ORORCNCNOROR R ORORORNORORONON
R e L e e R R i i A b T A b A A o A o R i L b b A Ao o T A A R e 1

OO

* E.G. Elev (ft) * 923.96 * Element * Left OB * Channel *
Right OB *

* ge848ea9 (fv) * 0.05 * wt. n-val. * 0.040 * 0.035

* w.S. Elev (ft) * 923,91 * Reach Len. (ft) * 17.95 *  17.95
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17.95 =
* Crit wW.S. (ft) 921.
131.71 =
* E.G. Slope (ft/ft) *0.0004
131.71 =
* Q TotaT (cfs) 262
67.18
* Top W1dth (fov 355
259.60 *
* vel TotaT (ft/s) * 1.
0.51
* MSX Chl Dpth (fo) * 3.
51
* Cconv. TotaT (cfs) * 12125.
3109.3 *
* Length wtd. (ft) 17.
259.97 *
* Min Cch ET1 (ft) 920.
0.01 =
* Alpha * 2
0.00 *
* Frctn Loss (ft)
8.95 *
* C & E Loss (ft)
"'5:93 J:l:‘_JJJJJJJJJJJJ""""""
INLINE STRUCTURE
RIVER: Tributary I-2
REACH: 1 RS: 36

INPUT

Description:

Distance from Upstream XS
Deck/Roadway width

weir Coefficient

weir Embankment Coordinates

o Sta E1ev Sta s E1ev
—30 923.16 —9 14 923 16
100 923.22

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begi
weir crest shape

INLINE STRUCTURE OUTPUT Prof11e #100 year

R R PURURVRY

* E.G. E1ev (fv)

* W.S. Elev (ft)

* Q Total (cfs)

* Q Weir (cfs)

* Weir Flow Area (sq ft)
* Weir Sta Lft (ft)

* Weir Sta Rgt (ft)

* Weir Max Depth (ft)

* Weir Avg Depth (ft)

92
67

.00
.42

04
79
7
95
12

.95

15
2
2.6
num

ns

923.
923.

262

262.
200.
-86.
285.
1.
0.

* Flow Area (sq ft) *  41.82 79.48
* Area (sq ft) *  41.82 79.48
* Flow (cfs) * 22.85 171.97
* Top width (ft) * 74.11 21.71
* Avg. vel. (ft/s) * 0.55 2.16
* Hydr. Depth (ft) * 0.56 3.66
* conv. (cfs) * 1057.3 7959.0
* wWetted Per. (ft) * 74.49 21.94
* Shear (1b/sq ft) * 0.02 0.11
* Stream Power (lb/ft s) * 548.74 0.00
* cum Volume (acre-ft) * 12.41 7.31
* Cum SA (acres) * 9.03 1.83
= 6
Sta ETev . Sta. E1ev Sta g]gy
—9.14 922.32 9 14 922 32 9.14 923.22
= 0 horiz. to 1.0 vertical
= 0 horiz. to 1.0 vertical
= .98
- Broad Crested
In1 Struct " o
96 * Q Gates (cfs)
91 * Q Gate Group (cfs) * 0.00
.00 * Gate Open Ht (ft) 923.90
00 * Gate #Open *
22 * Gate Area (sq ft) 1.00
59 * Gate Submerg * 0.00
56 * Gate Invert (ft) 0.00
64 * Gate Weir Coef * 0.000
54 *

I-2.rep
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* Weir Coef (ftAl/2) * 2.600
* weir Submerg * 0.95
* Min E1 Weir Flow (ft) * 922.33

* Wr Top wdth (ft) * 372.15 %

Yoo e e e ve e T

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 35

INPUT

Description: Upstream Section of Bl/Downstream Section of W5

Station Elevation Data num= 19
Sta E1ev Sta Elev S
-147.36 925 —89 31 924 -
-5.84 920 -3.34 919.92
6.2 919.966 9.28 920 12
29.93 923 295.14 924 489.

Manning's n values num= 3
Sta N val Sta n val S

Yoo ve Yoo e e

—147.36 .04 -5.84 .035 6.

I- 2 rep
* Q Breach (cfs)

* Breach Avg velocity (ft/s)
* Breach Flow Area (sq ft) *

g

CPNCRCAC I AR SR RK S SR S AR S S A R SR R S R R RORC R ORCNRCONON
R A o A A g A A A e g A e A R e L b A e R Lk L A b T

ta E1ev Sta

Pe e e deve e e e e e e

14 923 -11.71

-2 919.92 0 919.92
.93 921  15.53

99 924 548.74

ta n val
2 .04

Bank Sta: Left Right Lengths: Left Channel Right

-5.84 6.2 27.7
Skew Angle = 21

CROSS SECTION OUTPUT Prof11e #100 -year

OO AR SRR S AR S S AR SR SR I S AR R RO R N R ORORCN ORORCRONON
R A A A A L A A A R e T A b A A A o R R Lk T i e i A A b T

Yoo e Yoo e e

1. e e e e
*

* E.G. E1ev (ft) * 923,95
Right oB *
* Vel Head (ft) * 0.06
0.040 =
* W.S. Elev (ft) * 923.90
6.33 *
* Crit w.S. (ft) * 921.85
151.64 *
* E.G. S1ope (ft/ft) *0.000634
151 64
* Q Total (cfs) * 262.00
98.47 *
* Top width (ft) * 349.43
261.66 *
* vel Total (ft/s) * 1.05
0.65 =
* Max Chl Dpth (ft) * 3.98
0.58 =
* conv. Tota1 (cfs) * 10404.4
3910.5
* Length Wtd. (fv) * 6.33
262.17 *
* Min Ch E1 (ft) * 919.92
0.02
* Alpha * 3.38
0.00 =
* Frctn Loss (ft) * 0.01
8.95 *
* C & E Loss (ft) * 0.01

1 27.71 27.71

* Element

* wt. n-val.

* Reach Len. (ft)

* Flow Area (sq ft)
* Area (sq ft)

* Flow (cfs)

* Top Width (ft)

* Avg. vel. (ft/s)
* Hydr. Depth (ft)
* conv. (cfs)

* Wetted Per. (ft)
* Shear (1b/sq ft)
* Stream Power (1b/ft s) *
* cum Volume (acre-ft)

* Cum SA (acres)

Page 51
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-8.7
18.1

Coeff Congr.

Left OB *

0.040
6.33
50.52
50.52
35.91
75.72
0.71
0.67
1426.0
76.27
0.03
548.74
12.41
9.00

FORORORCRC ORI
ER e e A e R

8 921
919.92
3 923

N

Expan.
.5

0.035
6.33
47.69
47.69
127.62
12.04
2.68
3.96
5067.9
12.04
0.16
0.00
7.22
1.82

Channel *
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R S I S P A R P R K S RO S OO N ORI RORRONK N
SR e A e L A R Ak A (e T A e Aol ol e T i e Tl e e T A e Tl A e T A L R AR kA e kT A e 1

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

BRIDGE
RIVER: Tributary I-2
REACH: 1 RS: 34.5

INPUT
Description:

Distance from Upstream XS = 6.33
Deck/Roadway width = 12.04
Weir Coefficient = 2.6
Bridge Deck/Roadway Skew = 21

Upstream Deck/Roadway Coordinates
5

num=
s Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord o Sta H1 Cord Lo Cord
—186 716 923 91 921 34 18 177 923 35 921.34 0 923.58 921.35

18.177 923.35 921.34 112.03 923.35 0921.34

Upstream Bridge Cross Section Data

Station Elevation Data num=
Sta Elev ..Sta Elev . ..Sta Elev  ..Sta  Elev ..Sta . Elev
—147.36 925 —89 31 924 -14 923 —11.71 922 -8.78 921
-5.84 920 -3.34 919.92 -2 919.92 0 919.92 2 919.92
6.2 919.966 9.28 920 12.93 921  15.53 922 18.13 923
29.93 923 295.14 924 489.99 924 548.74 925
Manning's n values num= 3
Sta VAl eeastd, L val o Lota  n val
—147 36 .04 -5.84 .035 6.2 .04

Bank Sta: Left Right Coeff cContr. Expan.
-5.84 6.2 .3 .5
Skew Angle = 21

Downstream Deck/Roadway Coordinates
num=
Sta H1 Cord Lo Cord"" Sta H1 Cord Lo Cord Sta H1 Cord to'Cord
—186.716 923.56 921.34 -37. 343 923 35 921.34 —18.177 923.35 921.34
0 923.58 921.35 18.177 923.35 921.34 112.03 923.35 921.34
186.716 923.35 921.34

Downstream Bridge Cross Section Data

Station Elevation Data num=
Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta Elev
-458.48 925 —129 93 924 -78.69 924 —69.14 924 -53.73 923
-38.32 922 -32.1 922 -17.37 923 -12.46 923 -9.68 922
-6.68 921 -3.63 920 -2 918.24 0 918.24 2 918.24
3.37 920 7.66 921 11.98 922 148.11 923 254.03 924
277 .64 924 289.67 926 370.97 927
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Manning's n values num=
Sta N val Sta N Va1 sta n val
—458 48 .04 —6.68 035 7.66 .04

Bank Sta: Left Right Coeff cContr. Expan.
-6.68 7.66 .3 5
Skew Angle = 21

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.98

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir_ flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad 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 Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #100-year

* E.G. us. (ft) * 923.95 * Element *Inside BR US

*Inside BR DS *

* W.S. US. (ft) * 923.90 * E.G. Elev (ft) * 923.94

923.80 *

92Q ggta] (cfs) * 262.00 * w.S. Elev (ft) * 923.89

;zg 2;1d9e (cfs) %* 60.03 * cCcrit w.s. (ft) * 923.68

*5Q4¥ei£ (cfs) * * Max Ch1 ppth (ft) * 3.97

*Zngr Sta Lft (ft) * * vel Total (ft/s) * 1.62

* weir Sta Rgt (fr) ® * Flow Area (sq ft) * 161.39

100.83 =*

*OWg;r §ubmerg * * Froude # Chl * 0.15

;zge}z Max Depth (ft) * * Specif Force (cu ft) * 131.07

* Min ET1 weir Flow (ft) * 923.36 * Hydr Depth (ft) * 0.46
0.36 *

* Min E1 Prs (ft) * 921.35 * w.P. Total (ft) * 396.27
316.80 *

* pelta EG (ft) * 0.71 * conv. Total (cfs) * 3413.4

1974.1 *

* pelta WS (ft) %* 0.72 * Top width (ft) * 348.58

281.06 *

* BR Open Area (sq ft) * 25.82 * Frctn Loss (ft) * 0.11
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0.02 =
* BR Open vel (ft/s) * 2.33 * C & E Loss (ft) * 0.03

* Coef Of Q * * Shear Total (lb/sq ft) * 0.15

* Br sel Method *Energy only * Power Total (lb/ft s) * -147.36
—458 48 *

Yoo e e e ve e e

B I T A R A A A R K P RO R OR N R RO N
R e A A A e A A A e o e A e e A A A L A e A AR Ak T e (e Lol e e Tl e i i e T A e Tl A e e i A T A A T A A R R ARk T e o A

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 34
INPUT
Description: Downstream Section of Bl
Station Elevation Data num= 23
. Sta E1ev Sta." E1ev" Sta E1ev“‘llSpq... Elev Sta ) E1ev
—458 48 925 —129.93 924 -78.69 924 -69.14 924 -53.73 923
-38.32 922 -32.1 922 -17.37 923 -12.46 923 -9.68 922
-6.68 921 -3.63 920 -2 918.24 0 918.24 2 918.24
3.37 920 7.66 921 11.98 922 148.11 923 254.03 924
277.64 924 289.67 926 370.97 927
Manning's n values num= 3
Sta nval o .Sta nval L.sta  n val
—458.48 .04 -6.68 035 7 66 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.68 7.66 173.79 173.79 173.79 .3 .5

Skew Angle = 21
CROSS SECTION OUTPUT Prof11e #100 -year

CONCANCAC I A SRR K S SO IR S AR N SO R O C ROR N SORORCRORORORCRORORON
R A e o A R A T A g R T A o R Rk L L o T L A et L Y

* E.G. E1ev (fv) * 923.25 * Element * Left OB * Channel

Right OB *

* Vel Head (ft) * 0.07 * wt. n-val. % 0.040 = 0.035
0.040 =

* W.S. Elev (ft) * 923,17 * Reach Len. (ft) * 173.79 * 173.79
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173.79 =
* Crit w.S. (ft) * * Flow Area (sq ft) * 35.53 * 51.51
100.37 =
* E.G. STope (ft/ft) *0.000947 * Area (sq ft) * 35.53 * 51.51
100.37
* Q TotaT (cfs) * 262.00 * Flow (cfs) * 32.29 * 145.23
84.48
* Top W1dth (fov) * 222.78 * Top width (ft) * 49,71 * 14.34
158.73 *
* vel Total (ft/s) * 1.40 * Avg. Vvel. (ft/s) * 0.91 = 2.82
0.84 *

* M8k6§h1*Dpth (fo) * 4.93 * Hydr. Depth (ft) * 0.71 * 3.59

* Conv. Total (cfs) * 8514.0 * conv. (cfs) * 1049.4 * 4719.4

2745.3 *

* Length Wtd (ft) * 173.79 * wetted Per. (ft) * 50.12 * 16.24

158.85

* Min Ch E1 (fv) * 918.24 * shear (1b/sq ft) * 0.04 = 0.19
0.04 =

* ATbha * 2.42 * Stream Power (lb/ft s) * 370.97 = 0.00
0.00 =

* Frctn Loss (ft) * 0.03 * Cum volume (acre-ft) * 12.40 * 7.20
8.89 =

* C & E Loss (fv) * 0.03 * cum SA (acres) * 8.96 * 1.82

D I S R R S I I R A A I A A A P A R N S O R ORI N ORI ORONC NN
R e o A A L R e e A e i A A o £ A R A T A e e Lol e e 2ol Al e e T A e R A e e T i e T A e Tl A e e i e T A A o R AR kA e T A o A 1

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 33

INPUT
Description:
Station Elevation Data num= 24
Sta E1ev Sta ETev Sta ETev Sta E1ev Sta ETev
-532.68 926 6 455 96 926 —436 02 924 —387.47 922 —95.32 922 4
-27.53 922 -17.86 920 -6 918.452 -2 917.93 -.5 917.93
.5 917.93 2 917.93 6 918.238 28.86 920 59.42 922
146.13 923 236.6 924 258.38 926 303.19 927 351.31 926
418.69 924.8 531.04 926 633.57 928 685.37 928.4

Manning's n values num= 3
Sta n val Sta n VaT Sta n val

R U PRV PORUR B A A N T MO K R ORK NN
ww Rk A e L A AR T e (e L A 1

—532 68 .04 —6 035 6 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6 6 248.24 248.24 248.24 1 .3

CROSS SECTION OUTPUT Profile #100-year

OO SRR SRR S AR S S AR SR S AR S S R R RO OB N R ORORCN ORORCNONON
R A A A A L A A A A R kT A e A R L i e e i AR L T

* E.G. ETev (fv) * 923.19 * Element * Left OB * Channel *

Right OB *

* Vel Head (ft) * 0.00 * wt. n-val. % 0.040 = 0.035
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* 3:2?0E1év (ft) * 923.18 * Reach Len. (ft) * 248.24 % 248.24
*zg§5%4w.é. (fov * * Flow Area (sq ft) * 438.36 * 61.36
*zé?é%7s1épe (ft/ft) *0.000056 * Area (sq ft) * 438.36 * 61.36
*zéOT$Za1:(cfs) * 262.00 * Flow (cfs) * 127.41 * 57.76
* Tgp831d£h (ft) * 578.74 * Top width (ft) * 410.16 * 12.00
*13215$0ta1 (ft/s) * 0.36 * Avg. vel. (ft/s) * 0.29 * 0.94
* ng3gh1‘Dpth (fo) * 5.25 * Hydr. Depth (ft) * 1.07 * 5.11
* ancl TOta1 (cfs) * 34985.0 * Conv. (cfs) * 17013.2 * 7712.6
%oizggth Wtd (ft) * 248.24 * Wetted Per. (ft) * 410.49 *  12.05
*la?n Ch E1 (ft) * 917.93 * Shear (1b/sq ft) * 0.00 = 0.02
* A?bgg . * 2.05 * stream Power (lb/ft s) * 685.37 * 0.00
* F?cgg LOss (ft) * 0.03 * cum volume (acre-ft) * 11.45 * 6.97
* Cs&zg Loss (ft) * 0.00 * cum SA (acres) * 8.04 = 1.76

R S S P A R P R K S RO R RO N N ORI RORONK KA
SR e o A e L A R Ak A (e T A e Aol 1 ol e T e Tl e e Tl A e i A e T A e R AR I kA e T A e e 1

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 32

INPUT
Description: Upstream section of Belvedere Green Boulevard bridge
topography ) )

data from 2007 Franklin County auditors

Station Elevation Data num= 14
Sta""g1gy . Sta"' E1ev " Sta"' E1ev Sta E1ev . Sta""g]gy
-750.64 926 —532 51 924 460 85 922 —157.09 922 —147 48 922
-7.56 920 -1.52 918 0 917.19 1.37 918 18.15 920
94.6 922 151.74 924 205.74 926 224.27 926.5
Manning's n values num= 3
. Sta n Va1 Sta" n Va1 Sta n Va1
—750 64 .04 —7.56 .035 18.15 .055
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.56 18.15 53.38 53.84 54.83 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

A NCRCAC A AR S SO I S AR SR SR R N ORORCNCRORORRORORORNORORONON
R e L e R R i i A b T A b i A A o A R R i L b b A Ao o e A R i S e 1

* E.G. E1ev (fo) * 923.15 * Element * Left OB * Channel *
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Right OB *

* Vel Head (ft) * 0.01 * wt. n-val. * 0.040 * 0.035
* 3 255E1;v (ft) * 923.14 * Reach Len. (ft) * 53.38 * 53.84
* gﬁ1§3w.S. (fo) * * Flow Area (sq ft) * 679.12 * 110.46
*1§1698518pe (ft/ft) *0.000204 * Area (sq ft) * 679.12 * 110.46
*181T2§a1"(cfs) * 717.00 * Flow (cfs) * 445.19 * 173.05
* $gp7$1dth (ft) * 628.76 * Top width (ft) * 494.08 * 25.71
*18g19$0ta1 (ft/s) * 0.74 * Avg. vel. (ft/s) * 0.66 * 1.57
* ngsgh1“Dpth (fo) * 5.95 * Hydr. Depth (ft) * 1.37 * 4.30
* ans Tota1 (cfs) * 50227.3 * cConv. (cfs) * 31186.1 * 12122.5
*GEéﬁggh wtd. (ft) * 53.75 * Wetted Per. (ft) * 494,11 *  26.58
*13?ﬁoéh é] (ft) * 917.19 * Shear (1b/sq ft) * 0.02 = 0.05
* A?bgg : * 1.65 * sStream Power (lb/ft s) * 224.27 * 0.00
* F?cgg Léss (ft) * 0.02 * cum volume (acre-ft) * 8.27 = 6.48
* C7&1g Léss (ft) * 0.02 * cum SA (acres) * 5.47 % 1.66

DRORCRCORR )
RWRATRY

R S S P A R PR R K S RO K OO R ORI RORRONK N
R e T A O R Ak T e e Lol A e Tl e T i A T A e Tl A e T A A T A R AR Ak T A A T A e A

o ol ste sta ole la sl ol ol ot ot
PR A e T A e T

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 31

INPUT
Description: Downstream section of Belvedere Green Boulevard bridge
topography
data from field survey June 2013
19

Station Elevation Data num=
Sta "g]gy . Sta "'g]gy""'Sta"' E1ev Sta E1ev iy Sta""g]gy
—800.17 926 —554 45 924 -532.79 922 —202.64 922 —102 76 922
-38.28 921.91 -14.41 921.06 -10 920.094 -2.13 918.37 -.72 917.49
0 917.01 5.33 916.96 6.39 917.56 7.5 918.04 22.16 919.51
23.59 920.001 30.17 922.25 120.27 924 196.06 926
Manning's n values num= 3
Sta n'ya]""'Sta" n Va1"" Sta ' n Va1
—800 17 .04 -10 .035 23 59 055
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-10 23.59 127.91 127.45 126.72 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
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-800.17 -33.11 925.26 F
34.64 196.06 924.78 F

CROSS SECTION OUTPUT Profile #100-year

Yoo vede e ve ety SRORORCNCCRORCNNORORNORORCSCONOSORCRN ORI ACRSCRK A ORI AN SNSRI RN N RN RO N NORORCNORORONONORORRORORORONORORON
i A O R e At A A A A R A A A A L A A o A o A A o A A L R R L A A A A R Ik L b b A A e A e T 3

e e e e

* E.G. ETev (fo) * 923.10 * Element * Left OB * Channel *

R1 ht oB *

Ve1 Head (fo) * 0.26 * wt. n-val. * 0.040 * 0.035
* 3.2?5E1év (f) * 922.85 * Reach Len. (ft) * 39.13 = 39.13
* g?%%3w.é. (ft) * 920.94 * Flow Area (sq ft) * 37.23 % 146.34
* %3G8251;pe (ft/ft) *0.001491 * Area (sq ft) * 468.80 * 146.34
* éOTgEaT (cfs) * 717.00 * Flow (cfs) * 73.14 * 627.51
* Top3W1dth (f) * 602.95 * Top width (ft) * 531.98 * 33.59
* 3213$ot;1 (ft/s) * 3.63 * Avg. Vvel. (ft/s) * 1.96 * 4.29
* MixlghT"Dpth (fv) * 5.89 * Hydr. Depth (ft) * 1.61 * 4.36
* C%ns TgtaT (cfs) * 18570.2 * conv. (cfs) * 1894.2 * 16252.4
* iéﬁgZh &td. (f) * 39.13 * wetted Per. (ft) * 0 23.23 * 34.59
« Min ch §1 (ft) * 916.96 * Shear (Ib/sq ft) * 0.15 *  0.39
s A?bﬁi : * 1.25 * stream power (1b/ft s) * 196.06 *  0.00
« Fretn Léss (ft) * 0.13 * cum volume (acre-ft) *  7.56 *  6.33
* C6&9E Léss (fr) ® 0.05 * cum SA (acres) * 4.84 * 1.62

OO A AR S SO I S AR SR SR R R R ORORCNCNORORCRORORORNORORONON
R e L e R R i A b T A b A A A o A e R i L b b A Aot A e R R e 1

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

BRIDGE

RIVER: Tributary I-2
REACH: 1 RS: 30.5

INPUT
Description: Belvedere Green Boulevard bridge
topography data and bridge data

from field survey June 2013

Distance from Upstream XS = 39.13
Deck/Roadway width = 53.48
weir Coefficient = 2.6
Upstream Deck/Roadway Coord1nates
num= 15
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
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925.26

-800.17 -70.77
-50.56 925.6 -40.62
-20.55 925.87 921.52 -10.3

8.94 925.71 921.36 18.16
39.74 925.1 50.56
Upstream Bridge Cross Section Da
Station Elevation Data num=
Stall.lg1oy . Sta o
-800.17 926 —554 45 924
-38.28 921.91 -14.41 921.06
0 917.01 5.33 916.96
23.59 920.001 30.17 922.25
Manning's n values num=
jSta nval oSt
—800.17 .04 -10 .03
Bank Sta: Left Right Coeff
-10 23.59
Ineffective Flow num=
Sta L Sta R Elev Perman
-800.17 -33.11 925.26 F
34.64 196.06 924.78 F
Downstream Deck/Roadway Coordin
num= 14

ns Sta H1 Cord Lo Cord s Sta
—88 66 925.26 —48 77
-25.31 925.7 921.35 -15.15

6.09 925.89 921.54 16.99
40.44 925.52 921.17 50.93
73.67 924.55 600

Downstream Bridge Cross Section

Station Elevation Data num=
s Sta E1ev Sta e E1ev
—88 66 924 —39 98 923 16
-1.58 918 -.34 917.7
8.72 917.39 10.82 917.95
115.33 924 172.61 924
Manning's n values num=
s Sta n Va1 Sta ' p'ya1
—88 66 .04 —10.2 .03
Bank Sta: Left Right Coeff
-10.2 28
Ineffective Flow num=
Sta L Sta R Elev Perman
-88.66 -34.81 925.26 F
46.64 172.61 924.78 F

Upstream Embankment side slope

Downstream Embankment side slope
Maximum allowable submergence fo
Elevation at which weir flow beg

E1ev

PR RV ROROROPOROR
P i s

I 2 rep

925 26 -60.49
925.74 -30.15
925.88 921.53 -.45
925.61 921.26 28.5
924.78 172.61
ta
19
Sta N E1ev Sta
—532 79 922 —202.64
-10 920.094 -2.13
6.39 917.56 7.5
120.27 924 196.06
3
Sta ' o'ya1
23 59 .055
contr. Expan.
,
ent

ates

Yoo e deve e e e e e

925 45

925.84 921.49

925.84 921.49

925.42 921.07

924.78
e Y a2, Eley
922 -102.76 922

918.37  -.72 917.49

918.04 22.16 919.51
926

H1 Cord Lo Cord e Sta H1 Cord Lo Cord
925.26 —35 19 925.55
925.82 921.47 -4.41 925.9 921.55
925.89 921.54 28.89 925.69 921.34
925.24 920.89 63.38 924.89
924.78
Data
17
Sta Elev _Sta Elev Sta ."E]gy
—25.21 922.21 -17.95 922 -10.2 920
0 916.6 1.4 917.02 5.46 917.02
20.5 919.43 28 920.08 39.06 921.04
3
al Sta n val
28 .085
contr. Expan.
.1 .3
2
ent
= 0 horiz. to 1.0 vertical
= 0 horiz. to 1.0 vertical
r weir flow = .98
ins =
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Ener%y head used in spillway design =
Spillway height used in design =
weir crest shape = Broad 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 Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Prof11e #100 year

R R PRV B R R R o R R R R USRS
Yededededehdedehdededede NN deddedde Nl Nk

Yoo e e ve e e

* E.G. US. (ft) * 923.10 * Element *Inside BR US
*Inside BR DS *
* W.S. US. (ft) * 922.85 * E.G. Elev (ft) * 922.92
922 27 *
Q Total (cfs) * 717.00 * w.S. Elev (ft) * 922.12
921.70 *
* Q Bridge (cfs) * 717.00 * Crit w.s. (ft) * 920.95
920.75 *
* Q Weir (cfs) * * Max Ch1 ppth (ft) * 5.16
5.10 *
* Weir Sta Lft (ft) * * vel Total (ft/s) * 6.76
5.62 *
* Weir Sta Rgt (ft) * * Flow Area (sq ft) * 106.10
127.49
* Weir Submerg * * Froude # chl * 0.56
0.47 =
* weir Max Depth (ft) * * Specif Force (cu ft) * 394.12
358.80
* Min E1 weir Flow (ft) * 924.79 * Hydr Depth (ft) *
* Min E1 Prs (ft) * 921.53 * w.P. Total (ft) * 108.48
116.55 *
* pelta EG (ft) * 1.07 * Conv. Total (cfs) * 6204.7
7552.3 =
* De1ta WS (fov * 1.39 * Top width (ft) *
* BR Open Area (sq ft) * 106.10 * Frctn Loss (ft) * 0.58
0.23 *
* BR Open Vel (ft/s) * 6.76 * C & E Loss (ft) * 0.07
0.00 =
* coef of Q * * Shear Total (lb/sq ft) * 0.82
0.62 *
* Br Sel Method *Energy only * Power Total (lb/ft s) * -800.17
—88 66 *

R S I S P A R PR R K S RO S OO R ORI RORONK N
SR e o A e L A R Ak A (e Tl A e Al ol e T e Tl e e T A e Tl A e T A L R AR kA e kT A e 1

Yoo e e ve e

Note: Momentum answer is not valid if the water surface is above the low chord or
if there is weir flow. The momentum
answer has been disregarded.
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Note:

I-2.rep

Multiple critical depths were found at this Tocation.

with the lowest, valid, water surface was used.

Note:

Multiple critical depths were found at this Tocation.

with the lowest, valid, water surface was used.

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 30

INPUT
Description:

Station Elevation Data num=
s Sta E1ev Sta i E1ev ' Sta E1ev“‘llSpq...
—88 66 924 —39 98 923 16 —25.21 922.21 -17.95
-1.58 918 -.34 917.7 0 916.6 1.4
8.72 917.39 10.82 917.95 20.5 919.43 28
115.33 924 172.61 924
Manning's n values num= 3
s Sta n Va1 Sta ' p'ygj" Sta n val
—88 66 .04 —10.2 .035 28 .085
Bank Sta: Left Right Lengths: Left Channel Right
-10.2 28 95.68 95.65 96.41
Ineffective Flow num= 2
Sta L StaR Elev Permanent
-88.66 -34.81 925.26 F
46.64 172.61 924.78 F
CROSS SECTION OUTPUT Prof11e #100 R A
* E. G E1ev (fv) 922.03 * Element
R1 ht oB *
Ve1 Head (ft) 0.57 * wt. n-val.
0.085 *
* W.S. Elev (ft) 921.46 * Reach Len. (ft)
96.41 *
* Crit wW.S. (ft) 920.76 * Flow Area (sq ft)
12.01 =
* E.G. S1ope (ft/ft) *0.005195 * Area (sq ft)
12.22 =
* Q Total (cfs) 717.00 * Flow (cfs)
1.27
* Top WTdth (fo) 65.72 * Top width (ft)
21.87 *
* vel Total (ft/s) 5.55 * Avg. vel. (ft/s)
0.94 =
* Max Chl Dpth (fo) 4.86 * Hydr. Depth (ft)
0.64
* conv. Tota1 (cfs) 9947.4 * cConv. (cfs)
156.4 *
* Length wtd. (ft) 95.68 * wetted Per. (ft)
18.69 *
* Min ch E1 (ft) 916.60 * shear (1b/sq ft)
0.21 *
* Alpha 1.20 * stream Power (1b/ft
0.00 *
* Frctn Loss (ft) 0.41 * cum Volume (acre-ft)

topography data from

field survey June 2013
17

Page 61

The critical depth

The critical depth

A ) S L 04
""555""":16t£“4“ 920
917.02 5.46 917.02
920.08 39.06 921.04
Coeff Contr. Expan.
.1 .3
Left oB * cChannel *
0.040 0.035
95.68 95.65
4.13 113.09
4.13 113.09
8.77 696.96
5.66 38.20
2.12 6.16
0.73 2.96
121.6 9669.4
5.84 39.57
0.23 0.93
s) * 172.61 0.00
7.34 5.99



6.95 *
o
%
C & E Loss (ft) 0.05
4 18 =
1. '- e e N M P N s e
e de 3o 4 % dede g de e do g e e d S e e Fe S A e T A A e T

Note:
with the lowest, valid, water surface was used.

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 29
INPUT

Description:

Station Elevation Data num=

oo
w

B I T S T A A M A K N R KN
R A e Tl A T S AR Ak T e e T A T i A T A e 1

I-2.rep

Cum SA (acres)

o
w

Multiple critical depths were found at this Tocation.

topography data from 2007 Franklin County auditors

4.60

o
£

1.59

B S R A A N K R R R R R OR K R RO
Rk e e T A e i A e T A A R AR Ak T A e A

The critical depth

. Sta E1ev Sta N E1ev Sta E1ev ..$F§... Elev Sta ) E1ev
—162 06 924 —147.51 924 —101.94 922 -27.4 920 -18.67 918
0 916.29 .97 918 10.59 920 173.01 922 233.41 924
263.36  924.5
Manning's n values num= 3
Sta nval ...Sta nyval . Sta .nyval
—162 06 .04 -27.4 035 10.59 .085
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-27.4 10.59 186.09 186.72 188.57 i .3

CROSS SECTION OUTPUT Prof11e #100 year

* E.G. E1ev (fo) 921.57
Right OB *
* Vel Head (ft) 0.40
0.085 *
* W, S E1ev (fo) 921.17
188 *
Cr1t W S. (ft) 920.41
55.61 *
* E. G6ls1ope (ft/ft) *0.003652
* Q T85a1 (cfs) 717.00
* Top W1dth (fov) 176.64
95.03
* vel Tota1 (ft/s) 3.58
0.74 *
* Max Chl Dpth (fo) 4.88
0.59
* Cconv. Tota1 (cfs) * 11864.3
680.0 *
* Length wtd. (ft) 186.83
95.04 =
* Min ch E1 (ft) 916.29
0.13 =
* Alpha 1.99
0.00 *
* Frctn Loss (ft) 0.96
6.87 *

B R R R R R R T R o R DR RO
dedededededek

oo
w

Element
wt. n-val.
(fo

Flow Area (sq ft)

Reach Len.

Area (sq ft)
Flow (cfs)

Top width (ft)
(ft/s)
Depth (ft)
(cfs)

wetted Per.

Avg. Vel.
Hydr.
conv.
(ft)

Shear (1b/sq ft)
Stream Power (lb/ft s)
Cum vVolume (acre-ft)

Page 62

o
w

o
0

o
0

Left OB *

0.040
186.09
25,
25,
40.
43.
1.57
0.59
663.0
43.63
0.13
263.36
7.31

o
=

o
£

o
£

D I S A A R A M R R M MO K RO N N ON
R e T e L A A R A A A o R ARk T A e 1

Channel *

0.035
186.72
118.88
118.88
635.84

37.99

5.35
3.13
10521.3
39.50
0.69
0.00
5.74



I-2.rep
* C & E Loss (ft) * 0.03 * cum SA (acres) * 4,54 * 1.51
4,05 *

A PNCACAC A AR K S SO I S AR SR SR R R N ORORONCNORORRORORORNORORONON
R e L e e R R L A A b T A b A A o A R R i L b e A A e R AR Ik L L b 1

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 28
INPUT

Description: topography data from 2007 Franklin County auditors
Station Elevation Data num=

. Sta E1ev Sta"' E1ev" Sta E1ev . Sta. s Elev Sta ) E1ev
—190 95 924 —136.57 922 —50.9 920 —13 32 918 -.29 916
0 915.66 .66 916 9.56 918 78.43 920 120.05 920.3
137.42 920 521.6 920 631.27 922
Manning's n values num= 3
Sta N Va1 ....$F?.. n Va1"" Sta"'q'y§1
—190 95 04 -13.32 .035 9 56 .085
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-13.32 9.56 164.46 165.33 163.53 i .3

CROSS SECTION OUTPUT Prof11e #100 year

B R R R R o R T R R U RS
FededededededehdedehdedefddeNhde el dehddddddn

;1Sh$ OE1§V (ft) * 920.58 * Element * Left OB * channel *
* vel Head (ft) * 0.66 * wt. n-val. * 0.040 * 0.035
* 3:2?5E1év (fv) * 919.92 * Reach Len. (ft) * 164.46 * 165.33
*12E533W.S. (ft) * 919.81 * Flow Area (sq ft) * 34,49 *  67.83
* 23620518pe (ft/fo) *0.007729 * Area (sq ft) * 34,49 *  67.83
* 83nga1h(cfs) * 717.00 * Flow (cfs) * 109.35 * 513.29
* $gp3§1d£h (ft) * 124.86 * Top width (ft) * 36.00 * 22.88
* 3219$0t§1 (ft/s) * 4.33 * Avg. vel. (ft/s) * 3.17 = 7.57
* M%x4gh1“Dpth (fo) * 4.26 * Hydr. Depth (ft) * 0.96 * 2.96
C8n36 Tota1 (cfs) * 8155.9 * cConv. (cfs) * 1243.8 * 5838.6
lEZigth wtd. (ft) * 165.02 * wetted Per. (ft) * 36.05 * 23.49
* S?nogh é] (ft) * 915.66 * Shear (1b/sq ft) * 0.46 * 1.39
* A?bﬁg T * 2.28 * Stream Power (lb/ft s) * 631.27 * 0.00
* Fgcgg Loss (ft) * 0.48 * cum Volume (acre-ft) * 7.18 = 5.34
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I-2.rep
* C&E Loss (ft) * 0.15 * cum SA (acres) * 4,37 * 1.38
3.70 =

Yoo e e e
wwNR

CONCACAC A A SRR S SO I S AR N SO R R OR CR ROR N SORORCRCRORORCRORORON
R A T T R A A b T A o g R e A S o T A e R i L e T L A e e S

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 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.

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 27

INPUT

Description: topography data from 2007 Franklin County auditors

Station Elevation Data num= 9

s Sta E1ev Sta."'g]gy" Sta E1ev“‘llSpq. E1ev Sta E1ev
—199 14 922 —128.89 920 -20.63 918 -5.76 916 0 915 11

6.02 916 30.21 918 112.79 920 194.06 922

Manning's n values num= 3

. Sta n Va1 Sta.' n Va1" Sta n val

—199 14 .04 —20.63 .035 30.21 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

-20.63 30.21 79 79.58 79.8 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

CONCANCAC I A SRR S SO IR S AR N R R RO C RORCNCSORORCRRORORCRORORON
R A T T A A R i A b T A A o A e e R e L A e o R AR L Ly

e e e e

i1Eh$ Og]gv (ft) * 919.95 * Element * Left OB * Channel *
Ve1 Head (ft) * 0.15 * wt. n-val. * 0.040 * 0.035
* 3.2?5E1év (fv) * 919.80 * Reach Len. (ft) * 79.00 * 79.58
* Z?%gow.é. (ft) * * Flow Area (sq ft) * 87.29 * 159.16
* 26G5851Ope (ft/ft) *0.001503 * Area (sq ft) * 87.29 * 159.16
* 86Tg§a1"(cfs) * 717.00 * Flow (cfs) * 116.98 * 558.03
* Top9W1dth (fv) * 222.20 * Top width (ft) * 97,21 * 50.84
* 5211$ot§1 (ft/s) * 2.29 * Avg. vel. (ft/s) * 1.34 = 3.51
* ng6gh1"Dpth (fo) * 4.69 * Hydr. Depth (ft) * 0.90 = 3.13
* an30 Total (cfs) * 18495.4 * cConv. (cfs) * 3017.5 * 14394.7
*lggﬁg%h &td. (f) * 79.40 * wetted per. (ft) * 97.23 * 51.19
* a?ﬁlzh é] (ft) * 915.11 * shear (1b/sq ft) * 0.08 = 0.29
* A?Ogg : * 1.88 * stream Power (1b/ft s) * 194.06 *  0.00
* Feégg L;ss (fo) * 0.15 * Cum volume (acre-ft) * 6.95 * 4.91
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6.37 *
* C & E Loss (ft)
L34

Yoo vede e e ey

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT
Description:
Station Elevation Data

Sta E1ev
-232.05 922 —156 78
0 914.83 1.45

Manning's n values

Sta n val Sta

Sta

0.00

B S R A A N K R R R OR K R RO N
PR e T A e i A e A A R AR Ak T A e A

RS: 26

num=

920
916

num=
n val

oo
w

JORORON
WHRE

I-2.rep

Cum SA (acres)

B T I T A A N R K N MCORK N N
L e A A S T A (e o Tl A e A e Lo L A e T

10

E1ev

—70
19.

B R R R R R RO
P g A o A R T A e A A g R e i e A kL 3

-232.05 .04 -7.49
Left

-7.49

Bank Sta: Right

1.45

R R U RORLY

CROSS SECTION OUTPUT Prof11e #100 year

Yoo vede e e e

* E.G. E1ev (fv)

Right OB *

* Vel Head (ft)
0.085 *

W, S E1ev (fv)

124

* Cr1t W S. (ft)

137.77 *

*lg .G. S1ope (ft/ftv)

¥ Q Tota1 (cfs)
123.66

* Top W1dth (fo

127.55 *

* vel Total (ft/s)
0.90 *

* Max Chl ppth (ft)
1.08 *

* Conv. Total (cfs)

2533.9 =

K (fo

* Length wtd.

127.67 *

* Min Ch E1 (ft)
0.16 *

* Alpha
0.00 *

* Frctn Loss (ft)
6.19 *

* C & E Loss (ft)
3.25 %

.035

Lengths:

l 45

Le

E1ev Sta
918 —25.64
918 152.99

Sta

65
68

3
Sta

[ val
.085

ft Channel Right

121.93 123.14 124.74

919.80
0.16
919.064

*0.002382

717.00
270.28
2.02
4.81

* 14692.4

122.86
914.83
2.53
0.42
0.04

PO

oo
w

RO O
SRR R

e e e e Y e YNy

Element
wt. n-val.
(fv

Flow Area (sq ft)

Reach Len.

Area (sq ft)
Flow (cfs)

Top width (ft)
(ft/s)
Depth (ft)
(cfs)

wetted Per.

Avg. Vel.
Hydr.
conv.
(ft)

Shear (1b/sq ft)
Stream Power (lb/ft s)
Cum volume (acre-ft)
Cum SA (acres)

B I S I A R N R K N A K N N
L e A A S LA (e o Tl A e A e T L A T
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o
w

topography data from 2007 Franklin County auditors

E1ev

918
920

Coef

o
0

o
0

o
0

4.12

-7.49
172.47

f contr.
.1

Left oB
0.040
121.93
179.66
179.66
396.16
133.79
2.21
1.34
8117.9
133.92
0.20
172.47
6.71
3.91

o
£

FORORORORORON N
PR e

o
£

1.24

B S R A A N K R R R R R OR K R RO
Rk e e T A e i A e T A A R AR Ak T A e A

Elev

916
922

Expan.

R S P A A R P MO K P R R ORI OROR NN
PR e T e e R A Tk A e A A R e A ik T A e kA

Channel *

0.035
123.14
37.77
37.77
197.18
8.94
5.22
4.23
4040.6
9.44
0.59
0.00
4.73
1.18

B S R A A R K R R R R ORI RO N
PR e e T A e i A e A R AR Ak T A A



I-2.rep

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 25

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 10
. Sta E1ev Sta"' E1ev" Sta E1ev . Sta. . Elev Sta ) E1ev
—233 49 922 —188.83 920 —78.37 918 —25 11 918 -15.34 918
-6.82 916 0 914.4 12.43 916 30.83 918 111 920

Manning's n values num= 3
Sta n val Sta n Va1 Sta n val

R R U PRV e e e o R R R R R
ww Rk A e A A R Ak T e (e L A 1

—233 49 .04 —6.82 035 12.43 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.82 12.43 115.12 115.81 116.16 1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

A NCACA S A AR S SO R S AR R SR R N ORORONCONORORRORORORNORORCONON
R e L e e R R L i A b T A b o A A A o A A R i L b e A Ao o e A A i e 1

* E.G E1ev (fv) * 919.34 * Element * Left OB * Channel *
Right OB *
* gegggeag (ft) * 0.57 * wt. n-val. * 0.040 = 0.035
* W.S. Elev (ft) % 918.77 * Reach Len. (ft) * 115.12 * 115.81
116 16
g£1§6w S (fo) * 918.77 * Flow Area (sq ft) * 79.77 * 68.69
* §4G36S1ope (ft/ft) *0.005356 * Area (sq ft) * 79.77 * 68.69
* Q Tgta] (cfs) * 717.00 * Flow (cfs) * 170.72 * 493.39

* Top width (ft) * 182.41 * Top width (ft) * 113.97 * 19.25
49.19 *

* vel Total (ft/s) * 3.72 * Avg. Vvel. (ft/s) * 2.14 * 7.18
1.19 =

* M8X98h1¢Dpth (fv) * 4.37 * Hydr. Depth (ft) * 0.70 = 3.57

* conv. Total (cfs) * 9797.6 * Conv. (cfs) * 2332.8 * 6742.1
* ZéﬁQZh @td. (ft) * 115.71 * wetted Per. (ft) * 114.21 * 19.54
i ﬁ?ﬁ3éh é] (ft) * 914,40 * shear (1b/sq ft) ®* 0.23 *  1.18
* A?Oﬁg : % 2.65 * Stream Power (1b/ft s) * 111.00 *  0.00
* FEégg Léss (fov) %* 0.29 * cum Volume (acre-ft) * 6.34 * 4.58
* Cz&zg Léss (fov) %* 0.12 * cum SA (acres) * 3.57 * 1.14

JONCRCRC A R N ORI R RORC R RORORORORORRCORORORONORORONSORONCNCRORCNSCORCRCRNSORCNR AICRCRK A CRCNCRC IR NSRRI RN N RN SO NN RN RORORONORORORONORORONON
ww w p A R A A A R A At A A e A A A A R AR i A o A A o A A g R e A A e A A A R R Lk L A b A A e g e R L
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I-2.rep

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 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: 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: Tributary I-2

REACH: 1 RS: 24
INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 9
Sta""ETOY . Sta""g]gy"" Sta"' E1ev Sta E1ev""'SF§""g]gy
-183.28 920 —84 17 918 —48 61 918 —42.09 918 -17.17 916
0 914 20.9 916 65.73 918 88.41 920
Manning's n values num= 3
Sta nval ~ sta nval ~ Sta nval
-183.28 .04 -17.17 .035 20 9 .085
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-17.17 20.9 111.92 114.11 114.69 i .3

CROSS SECTION OUTPUT Prof11e #100 year

B R R R R o R R R R U RURY
FededededededehdedehdedefddeNhdefehddehdddd ik

* E.G. E1ev (fv) * 918.89 * Element * Left OB * Channel *

Right OB *

* vel Head (ft) * 0.18 * wt. n-val. * 0.040 * 0.035
* 3 285E1év (ft) * 918.72 * Reach Len. (ft) * 111.92 * 114.11
*1%ﬁ€ggw.é. (fo * * Flow Area (sq ft) * 85.61 * 141.48
* Z?O§4S1épe (ft/ft) *0.001423 * Area (sq ft) * 85.61 * 141.48
* éngia1"(cfs) * 717.00 * Flow (cfs) * 106.33 * 541.51
* $2p131dﬁh (fv) * 193.51 * Top width (ft) * 102.49 *  38.07
* 3219$0t;1 (ft/s) * 2.34 * Avg. Vvel. (ft/s) * 1.24 * 3.83
* ng85h1 Dpth (fo) * 4.72 * Hydr. Depth (ft) * 0.84 * 3.72
* ana Tgta1 (cfs) * 19010.1 * conv. (cfs) * 2819.3 * 14357.1
*15239Zh &td. (fv) * 113.72 * wetted Per. (ft) * 102.58 *  38.28
* a?ﬁogh é] (fv) * 914.00 * shear (1b/sq ft) * 0.07 = 0.33
* Aibéé : * 2.08 * Sstream Power (lb/ft s) * 88.41 = 0.00
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0.15
0.01

* Frctn Loss (ft)
5.76 *
* C&E Loss (fv)
2 86 *

CROSS

SECTION

RIVER: Tributary I-2

REACH: 1 RS: 23

INPUT

Description: topography data from

Station Elevation Data num=
. Sta E1ev Stall.lg]gv
—155 19 920 —88.19

2.04 914 15.24

918
916

Manning's n values num=
Sta n Va1 Sta n val
—155 19

.04 —15.08 .035

Bank Sta: Left
-15.08

Right
15.24

Lengths:
1

CROSS SECTION OUTPUT Profile #100

918.73
0.13
918.59

E.G.

Right OB *

* vel Head (ft)
0.085 *

. Elev (ft)

e
w

Elev (ft)

o
0

105.84

* Crit w.S. (ft)
123.18 *

* E.G. S1ope (ft/ft)
123 18
* Q Total (cfs)
104.31 *

* Top width (ft)
79.23 =

* vel Tota1 (ft/s)

0.85

*0.001305
717.00
202.46

2.00
4.86

* 19846.3
105.53
913.73

2.16
0.13
0.00

* Max Chl Dpth (ft)
1.55 *

* Cconv. Total (cfs)
2887.3 *

(fo

* Length Wtd
79.33
Min Ch E1 (fo)
0.13
Alpha
0.00
* Frctn
5.49

C&E
2.69

e
w

e
w

Loss (ft)

e
w

Loss (ft)

OO S A I ORI SR ORI RORONCORORONCNOROR N SORONCNORORONN
PR e A A O R e A e o A A A R L g A e T g A L A e o A A e 1

R I S S T T K T M A M R N R KA
R A e o L A Ak A e o T e (e Lol A e A e T T A T

I-2.rep
* Ccum Volume (acre-ft)

* Cum SA (acres)

A NCCAC S A AR S SO S S AR SR SR R N ORORONCONORORRORORORNORORONON
R e L R R L i A b T A b A A o A A R I T b e A Ao T A e R 1

6.13
3.28

2007 FrankTin County auditors

9

Sta Elev Sta
-15.08

92.24

3
Sta

916
918

-1.93
99.78

n val

C R I A A I T A K T A
Rk A e L A R T e (e L A 1

15.24 .085

Left Channel Right
04.37 105.78 105.84

RO AFCORORCRC RO
i e g A A L

* Element
* Wt. n-val.
(fo

* Flow Area (sq ft)

* Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vvel.
* Hydr.
* conv.
(ftd
* Shear (1b/sq ft)

* Stream Power (lb/ft s) *

* cum Volume (acre-ft)

* Ccum SA (acres)

Page 68

Elev St

914
920

Coeff Contr.

1

Left OB *

0.040
104.37
122.18
122.18
196.76

92.91

1.61
1.31
5446.4
92.95
0.11
99.78
5.86
3.03

4.30
1.06

a Elev

B R R A N R RO N R RO
PR e T A e i e R R ke Tk A

0 913.73

Expan.
.3

OO SRR SRR S AN S S AR SR SR S S AR R RO ORON R ORORCR ORORCNONON
R A A A A L e o A A R kT A e R kT L e e A A T

0.035
105.78
113.39
113.39
415.93

30.32

3.67
3.74
* 11512.7
30.66
0.30
0.00
3.97
0.97

R R R PR T S R S A R S A R R R M R S
e A A L g R e L A e T R AR L Ly

Channel *



I-2.rep

OO RO R N ORN
PR A e T A R R

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 22

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 11
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta Elev
-123.69 922 —82 79 920 —55 54 918 —27.71 916 -3.76 914
0 913.47 2.78 914 22.11 916 68.85 918 93.22 920
120.02 921

Manning's n values num= 3
Sta n val Sta n Va1 Sta n val

R R PRV e B R PR R RPN

—123 69 .04 —27.71 035 22.11 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-27.71  22.11 80.35 78.53 77.8 1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

* E. G E1ev (fv) * 918.59 * Element * Left OB * cChannel *
R1ght OB *

gegggeag (fv) * 0.15 * wt. n-val. * 0.040 * 0.035
* y}SéOE1gv (fv) * 918.44 * Reach Len. (ft) * 80.35 * 78.53
* gg%zlw.§. () * * Flow Area (sq ft) % 41.35 * 179.58
* 58641519pe (Ft/ft) %0.001161 * Area (sq ft) *  41.35 * 179.58
* 38Tg§a1¢(cfs) % 717.00 * Flow (cfs) * 59,74 * 608.43
* Egbogidth (ft) % 135.71 * Top width (ft) %« 33,81 * 49.82

* vel Total (ft/s) * 2.48 * Avg. vel. (ft/s) * 1.44 = 3.39
* ng7%h1"Dpth (fv) * 4.97 * Hydr. Depth (ft) * 1.22 * 3.60
* C%ng TOta] (cfs) * 21045.6 * conv. (cfs) * 1753.6 * 17858.8
*1i2ﬁgih wtd. (ft) * 78.71 * wetted Per. (ft) * 33.89 * 50.09
* afnlgh E] (fo) * 913.47 * shear (1b/sq ft) * 0.09 = 0.26
* A?p%g . * 1.62 * Stream Power (1b/ft s) * 120.02 * 0.00
* FEégg Léss (fo) * 0.12 * Cum Volume (acre-ft) * 5.66 * 3.61
R Léss (Ft) * 0.0l * cum SA (acres) ¥ 2.8 *  0.88

CROSS SECTION

Page 69
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RIVER: Tributary I-2
REACH: 1

INPUT

Description:

Station Elevation Data num=

Sta ' E1ev " Sta "'g]gy""'
—118 64 922 —89 17 920
0 913.28 .68 914

122.01 921

Manning's n values num=

. Sta n Va1 Sta ' n Va1
—118 64 .04 —19.68 035

Bank Sta: Left Right Lengths:

-19.68 15.47

CROSS SECTION OUTPUT Prof11e #100 -year

OO SRR SRR S AN S S A R SR SR S S AR R RO R N R ORORCN ORORCNONON
R A A A g R L A A T A A R R T A b b A A e R Lk T L e b A A e T A

e e e e

* E. G Elev (ft)

R1 ht oB *
Ve1 Head (ft)
0.085 *

. Elev (ft)

81.48 *

* Crit w.S. (ft)
62.68 *

* E.G. S1ope (ft/ft)
62.68 *

* Q Tgta] (cfs)

* Top width (ft)
52.56 *

* vel Total (ft/s)
0.94 =

* Max Chl Dpth (fv)
1.19

* conv. Tota1 (cfs)
1231.3 *
* Length wtd. (ft)
52.61 *
* Min ch ET (ft)
0.17 *
* Alpha

0.00 =
Loss (ft)

Frctn
5.14

Loss (ft)

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

RS: 21

918.46
0.24
918.22

*0.002268

717.00
142.86
2.91
4.94

* 15057.1

82.01
913.28
1.84
0.16
0.01

RS: 20

I-2.rep

topography data from 2007 Franklin County auditors
11

I T W
—73?6;""" 918 -19.68 916
15.47 916 66.8 918

3
exnatd, o nval
15.47 .085
Left Channel Right Coef
82.04 82.05 81.48

* Element

* Wt. n-val.

* Reach Len. (ft)

* Flow Area (sq ft)

* Area (sq ft)

* Flow (cfs)

* Top width (ft)

* Avg. vel. (ft/s)

* Hydr. Depth (ft)

* conv. (cfs)

* Wetted Per. (ft)

* Shear (1b/sq ft)
* Stream Power (lb/ft s) *
* cum Volume (acre-ft)

* Ccum SA (acres)

OO AR SRR S AN S S AR SR S AR I S AR R RO ORI N R ORORCN ORORCNONON
R A A o A L A A A A L A A A R e L o L R R L L b e A A e T A
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E1ev

-3
78.03

f Ccontr.
1

Left OB *

0.040
82.04
65.24
65.24
129.02
55.15
1.98
1.18
2709.5
55.20
0.17
122.01
5.56
2.80

FORORORORORON N
PR i

Elev

914
920

Expan.
.3

Channel *

0.035
82.05
118.13
118.13
529.35
35.15
4.48
3.36

* 11116.3

35.80
0.47
0.00
3.34
0.80



INPUT
Description:

I-2.rep

topography data from 2007 Franklin County auditors

OO SRR SRR S AN S S AR SR S AR S S AR R RO R ORI ORORCR ORORCNONON
R A A A A L e e A A A R kT A A L e L i e e i AR L T

Station Elevation Data num= 11
Sta""g1gy . Sta""g]gy"" Sta"' E1ev Sta
-136.03 922 —82 73 920 —59 78 918 —21.97 916
0 913.08 4.9 914  26.55 916 69.64 918
121.11 921
Manning's n values num= 3
. Sta n Va1 Sta"'p'ygj" Sta n val
—136 03 .04 —21.97 .035 26.55 .085
Bank Sta: Left Right Lengths: Left Channel Right Coef
-21.97  26.55 80.71 79.6 79.04
CROSS SECTION OUTPUT Profile #100-year
* E.G. Elev (ft) 918.29 * Element
R1 ht oB *
Ve1 Head (ft) 0.20 * wt. n-val.
0.085 *
* W.S. Elev (ft) 918.09 * Reach Len. (ft)
79.04 *
* Crit w.S. (ft) * Flow Area (sq ft)
46.93 *
* E.G. S1ope (ft/ft) *0.001678 * Area (sq ft)
46.93
* Q Total (cfs) 717.00 * Flow (cfs)
35.15 *
* Top width (ft) 131.17 * Top width (ft)
43.82 *
* vel Tota1 (ft/s) 2.88 * Avg. vel. (ft/s)
0.75
* Max Ch1l Dpth (ft) 5.01 * Hydr. Depth (ft)
1.07 *
* Conv. Total (cfs) * 17506.0 * Conv. (cfs)
858.1 *
* Length Wtd (fv) 79.66 * wetted Per. (ft)
43.87
* Min Ch E1 (fo) 913.08 * shear (1b/sq ft)
0.11 =
* Alpha 1.56 * Stream Power (lb/ft s) *
0.00 *
* Frctn Loss (fo) 0.16 * cum Volume (acre-ft)
5.04
* C&E Loss (fo) 0.01 * cum SA (acres)
2.35
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 19
INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev

Page 71

E1ev

-2.49
86.18

f contr.
1

Left OB *

0.040
80.71
41.20
41.20
65.14
38.82
1.58
1.06
1590.5
38.88
0.11
121.11
5.46
2.71

Sta

FORORORORORON N
PR i

Elev

914
920

Expan.
.3

Channel *

0.035
79.60
160.64
160.64
616.71
48.52
3.84
3.31

* 15057.4

48.96
0.34
0.00
3.08
0.72

OO AR SRR S AN S S AR SR SR I S AR R RN ORI N RORORCN ORORCNCNON
R A A A A L A A A o R e g e A e R e L S o A e R R Lk T

Elev



BBt I 2 rep ettt
-146.15 920 -45.39 918 —15 8 916 —2.88 914 0 912.89
4.9 914 31.35 916 82.25 918 97.59 920 145.64 921
993.7 921

Manning's n values num= 3
Sta n val Sta n Va1 Sta n val

R R VPR RORLY e e ettt YNy

—146 15 .04 —15.8 035 31.35 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-15.8 31.35 69.19 68.6 67.05 1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

* E.G. E1ev (fv) * 918.13 * Element * Left OB * Channel *
R1ght OB *

Vel Head (ft) * 0.26 * wt. n-val. * 0.040 * 0.035
* 3.2?5E1év (fo) * 917.86 * Reach Len. (ft) * 69.19 * 68.60
* EZTgsw.é. (fv) * * Flow Area (sq ft) * 25.69 * 147.11
* 34G1851Ope (ft/ft) *0.002323 * Area (sq ft) * 25.69 * 147.11
* 34nga1¢(cfs) * 717.00 * Flow (cfs) * 43.81 * 637.70
* %gbsgidth (ft) * 122.14 * Top width (ft) * 27.57 *  47.15
* 3214$ota1 (ft/s) * 3.30 * Avg. Vvel. (ft/s) * 1.71 * 4.33
* M2X82h1:Dpth (fo) * 4.97 * Hydr. Depth (ft) * 0.93 = 3.12
* an33 TOta] (cfs) * 14875.8 * conv. (cfs) * 908.8 * 13230.5
* Zzﬁgih Wtd. (fv) *  68.56 * wetted Per. (ft) * 27.63 * 47.71
* aZn4gh E] (fo) * 912.89 * shear (1b/sq ft) * 0.13 * 0.45
* A?p%g . * 1.55 * Stream Power (1b/ft s) * 993.70 * 0.00
* FEégg Léss (fo) * 0.20 * Cum Vvolume (acre-ft) * 5.40 = 2.80
* c:&zg Léss (Ft) * 0.0l * cum SA (acres) ¥ 2,65 *  0.63

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 18

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 11
Sta E1ev Sta E1ev Sta E1ev _Sta Elev Sta Elev
—145 25 920 —50.98 918 —13.85 916 —3.28 914 -1.31 914
0 912.72 10.04 914  25.75 916 95.9 918 117.72 920
158.35 921
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Manning's n values num= 3
. Sta n Va1 Sta ' n Va1 Sta n Va1
—145 25 .04 —13.85 035 25.75 .085
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-13.85 25.75 111.01 112.17 112.41 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

OO AR S S AR S S A R SR SR I S R R R R ORI N R ORORCN ORI NO)
R A A g R L A A T A A A R e T A b o A A R e L A o R L L A T 4

SRCRORRN

iisﬁg.og1$v (f) * 917.91 * Element * Left OB * cChannel *
* Vel Head (ft) * 0.40 * wt. n-val. * 0.040 * 0.035
* 3:2?5E1;v (ft) * 917.51 * Reach Len. (ft) * 111.01 * 112.17
1éi1i1w S. (fo) * * Flow Area (sq ft) * 21.27 * 120.13
* 30G1951Ope (ft/ft) *0.003714 * Area (sq ft) * 21.27 * 120.13
* 30T32a1"(cfs) * 717.00 * Flow (cfs) * 9 39.96 * 641.49
* TopSWTdth (fo) * 120.80 * Top width (ft) * 28.10 * 39.60
* 3211$ota1 (ft/s) * 3.95 * Avg. Vvel. (ft/s) * 1.88 * 5.34
* M2X82h1:Dpth (fv) * 4.79 * Hydr. Depth (ft) * 0.76 * 3.03
s conv Téta] (cfs) * 11765.3 * conv. (cfs) ¥ 655.7 * 10526.2
* Egﬁéih @td. (ft) * 111.95 * wetted Per. (ft) *  28.15 *  40.52
* a?ﬁlgh é] (f) * 912.72 * shear (1b/sq ft) * 0.18 = 0.69
* A?O%g : *  1.65 * stream power (1b/ft s) * 158.35 *  0.00
* FEégg Léss (fo) * 0.27 * Cum Vvolume (acre-ft) * 5.36 * 2.59
* C4&8§ Léss (fo) * 0.06 * Cum SA (acres) * 2.60 = 0.57

CACRCA A AR SRR S AN S S A R SR S AR I S AR R RO OB N R ORORCN ORORCORON
R A A A A L A e A e A A A R L A e e R R Lk T L b i A A o T

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 17

INPUT
Description: Upstream section of pedestrian bridge
topography data from field
survey June 2013
Station Elevation Data num= 17
Sta E1ev Sta E1ev Sta E1ev Sta Elev Sta Elev
—179 07 920 —100.23 918 —58.84 916 —11 94 915 -6.01 914
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0 912 2.86 912.18 3.37 912.08 3.42 912.08 4.4 912.39
5.33 912.8 7.44 913.13 13.01 914 19.61 915.03 38.56 916
85.88 918 165.57 918
Manning's n values num= 3
Sta nval .5t .nval o sta .nval
—179.07 .04 -6.01 .035 13 01 .085
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.01 13.01 33.51 29.83 31.61 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-179.07 -14.18 914.86 F
18.25 165.57 914.8 F
CROSS SECTION OUTPUT Prof11e #100 year o o
* E.G. E1ev (ft) * 917.58 * Element * Left OB * Channel *
R1ght OB *
Vel Head (ft) * 0.21 * wt. n-val. * 0.040 * 0.035
0.085 =
* W.S. Elev (ft) * 917.37 * Reach Len. (ft) * 10.92 = 10.92
10.92 =
* Crit W.S. (ft) * 916.42 * Flow Area (sq ft) * 124.15 *  84.26
76.20 *
* E.G. Slope (ft/ft) *0.001743 * Area (sq ft) * 124.15 * 84.26
76.20 *
* Q Tota1 (cfs) * 717.00 * Flow (cfs) * 255.30 * 395.06
66.64
* Top W1dth (ft) * 158.17 * Top width (ft) * 81.18 * 19.02
57.97 *
* vel Tota1 (ft/s) * 2.52 * Avg. Vvel. (ft/s) * 2.06 * 4.69
0.87
* Max Chl Dpth (fo) * 5.37 * Hydr. Depth (ft) * 1.53 * 4.43
1.31
conv. Tota1 (cfs) * 17174.0 * Conv. (cfs) * 6115.1 * 9462.8
1596 1 =
* Length Wtd (fo) * 10.92 * wetted Per. (ft) * 81.31 * 19.59
58.10
* Min Ch E1 (fv) * 912.00 * shear (1b/sq ft) * 0.17 * 0.47
0.14 =
* Alpha * 2.16 * stream Power (lb/ft s) * 165.57 = 0.00
0.00 *
* Frctn Loss (ft) * 0.03 * cum Volume (acre-ft) * 5.18 * 2.32
4.74 ¥

* C & E Loss (ft) * 0.02 * cum SA (acres) * 2.46 * 0.49
2.04 =

o ol ate sta ole la sl ol ol ot ot
PR A e T A R R
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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.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the Towest, valid, water surface was used.

BRIDGE
RIVER: Tributary I-2

REACH: 1 RS: 16.5
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INPUT
Description:

I-2.rep

pedestrian bridge

topography data and bridge data from field
survey June 2013

Distance from Upstream XS
Deck/Roadway width
weir Coefficient

Upstream Deck/Roadway Coord1nates
num= 8
o Sta H1 Cord Lo Cord""'Sta H1 Cord Lo Cord
—20 914.86 913.96 -5.78 914.86 913.96
-.05 914.82 913.92 5.01 914.81 913.91
11.33 914.8 913.9 30 914.8 913.9
Upstream Bridge Cross Section Data
Station Elevation Data num=
s Sta E1ev Sta "'g]oy" Sta E1eV...........
—179 07 920 —100.23 918 -58.84 916
0 912 2.86 912.18 3.37 912.08
5.33 912.8 7.44 913.13 13.01 914
85.88 918 165.57 918
Manning's n values num= 3
. Sta n Va1 Sta ' p'ya]" Sta n val
—179 07 .04 —6.01 .03 13.01 .085
Bank Sta: Left Right Coeff contr. Expan.
-6.01 13.01 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-179.07 -14.18 914.86 F
18.25 165.57 914.8 F
Downstream Deck/Roadway Coordinates
num= 8
Sta H1 Cord Lo'Cord""'Sta H1 Cord Lo Cord
—20 914.86 913.96 -5.78 914.86 913.96
-.05 914.82 913.92 5.01 914.81 913.91
11.33 914.8 913.9 20 914.8 913.9
Downstream Bridge Cross Section Data
Station Elevation Data num=
StaEley ST LEley St Eley
—183.56 920 —97 39 918 -45.67 916
-3.33 913.9 -1.19 912.58 -1.16 912.21
5.57 911.91 5.59 912.27 8.32 913.9
45.81 916 85.62 918 163.75 918
Manning's n values num= 3
Sta  nval o .Sta nval L.sta  n val
—183 56 .04 -4.3 .03 9.4 .04
Bank Sta: Left Right Coeff cContr. Expan.
-4.3 9.4 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent

10.92
8.54
2.6
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Sta

—4.97
10.26

Sta
-11.94

3.42
19.61

Sta

H1 Cord Lo Cord

R U RURURY
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-4.97
10.26

Sta

Yoo veve e e e ve e e

-12.42
0
9.4

914.8 913.9
914.85 913.95
Elev Sta E1ev
915 -6.01 914
912.08 4.4 912.39
915.03 38.56 916
H1 Cord Lo Cord
914.8 913.9
914.85 913.95
E1ev""'Sta"' E1ev
914.86 -4.3 914 003
911.3 1.68 911.41
914.008 20.88 915.17
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-183.56 -18.18 914.86 F
22.93 163.75 914.8 F

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.98

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir_ flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad 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 Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Prof11e #100 -year.

Yoo vede T e ety SRCUCRCC A AR A ASORC N ACRCNK E ACRC ORI SN RN ORI NN SORORC N ORORONCSORORORORORON NORORONN
EE A A g A A A O A A o A A A A A g A L A A R I A A g A o L L e e g A R T A

e e e

* E, G us. (ft) * 917.58 * Element *Inside BR US

*Inside BR DS *
* W.S. US. (ft) * 917.37 * E.G. Elev (ft) * 917.54
917 50 *
9 Q ggta] (cfs) * 717.00 * w.S. Elev (ft) * 917.39
* Q Bridge (cfs) ® 32.90 * Crit w.S. (ft) * 916.43
916.40 *
*6Q0yei£ (cfs) * * Max Ch1 ppth (ft) * 5.39
*zwggr sta Lft (ft) x * vel Total (ft/s) S 2.69
* weir Sta Rgt (f) ® * Flow Area (sq ft) ® 266.28
255.92 *
*Ow§8r §ubmerg * * Froude # Chl * 0.23
§8¥e§; Max Depth (ft) * * Specif Force (cu ft) * 386.96
* Min ET1 weir Flow (ft) * 914.81 * Hydr Depth (ft) * 1.67

1.66 *
* Min E1 Prs (ft) * 913.96 * w.P. Total (ft) * 196.21
180.33 *
* pelta EG (ft) * 0.12 * conv. Total (cfs) * 11387.4
12840.2 *
zszegga IS (fo) %* 0.10 * Top width (ft) * 159.01
*03830pen Area (sq ft) * 18.65 * Frctn Loss (ft) * 0.03
*OBSIOpen vel (ft/s) * 1.76 * C & E Loss (ft) * 0.01
*Ongf pf Q * * Shear Total (lb/sq ft) * 0.34
* Br Sel Method *Energy only * Power Total (lb/ft s) * -179.07
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Note: Multiple critical depths were found at this Tocation.

with the lowest, valid, water surface was used.

Note: Multiple critical depths were found at this Tocation.

with the lowest, valid, water surface was used.

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 16

INPUT
Description: Downstream section of pedestrian bridge
topography data from

field survey June 2013

The critical depth

The critical depth

Station Elevation Data num= 18
s Sta E1ev Sta "'g]ay" Sta E1ev“ Sta. E1ev Sta E1ev
—183 56 920 —97.39 918 -45.67 916 —12 42 914 86 —4 3 914 003
-3.33 913.9 -1.19 912.58 -1.16 912.21 0 911.3 1.68 911.41
5.57 911.91 5.59 912.27 8.32 913.9 9.4 914.008 20.88 915.17
45.81 916 85.62 918 163.75 918
Manning's n values num= 3
. Sta n Va1 Sta "p'ya]" Sta n val
—183 56 .04 —4.3 .035 9.4 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4.3 9.4 94.69 96.26 101.86 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-183.56 -18.18 914.86 F
22.93 163.75 914.8 F

CROSS SECTION OUTPUT Profile #100-year

* E.G. Elev (ft) * 917.47 * Element
Right OB *
* vel Head (ft) * 0.20 * wt. n-val.
0.040 *
* W.S. Elev (ft) * 917.27 * Reach Len. (ft)
101.86 *
* ggi;6w.S. (fo) * 916.42 * Flow Area (sq ft)
* §8G76S1ope (ft/ft) *0.001932 * Area (sq ft)
Q Tgta] (cfs) * 717.00 * Flow (cfs)
* ggp6g1dth (fv) * 149.55 * Top width (ft)
* Vg]ogota1 (ft/s) * 2.77 * Avg. vel. (ft/s)
* Mix4gh1¢Dpth (fo) %* 5.97 * Hydr. Depth (ft)
* Conv. Total (cfs) * 16311.8 * conv. (cfs)
4199.0 *
* Length wtd. (ft) * 97.10 * wetted Per. (ft)
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0.040
94.69
104.99
104.99
215.95
74.18

4912.9
74.27
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Channel *

0.035
96.26
65.24
65.24
316.48
13.70
4.85
4.76
7199.9
15.57
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61.77 *

* Min Ch E1 (fv) * 911.30 * shear (1b/sq ft) * 0.17 * 0.51
0.17

* Alpha * 1.67 * stream Power (lb/ft s) * 163.75 * 0.00
0.00 =

* Frctn Loss (ft) * 0.20 * Cum volume (acre-ft) * 5.10 * 2.28
4.69 *

* C & E Loss (ft) * 0.00 * cum SA (acres) * 2.41 * 0.48
2.00 *

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 15
INPUT

Description: topography data from 2007 Franklin County auditors
Station Elevation Data num=

s Sta E1ev Sta"' E1ev Sta E1ev ..$F§. E1ev Sta E1ev
—170 4 920 —120.53 918 —57.4 916 -9.13 914 0 912 15
5.34 914  35.22 916 68.07 918 92.97 920 154.7 920.8
Manning's n values num= 3
s Sta n Va1 Sta" n Va1 \ Sta n val
—170 4 .04 —9.13 035 5.34 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-9.13 5.34 103.65 103.4 101.83 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

I R S T A A R P A R K R ORK SR ROR K R N
R e o A o e A R e e i e e o A A R A e e Tl e e ol A (e L A R Ak A e e T i e i 2 T A e T i e Tl A e i e T A A A R kR ek T A e 1

Yoo vede T e ety o e o D R R R R R R RURUROPURORORY
E P A A R L A A A T A A R R L A S b o A A A A e R L L S b b A A e T

* E.G. E1ev (ft) * 917.26 * Element * Left OB * cChannel *
Right OB *

* Vel Head (ft) * 0.20 * wt. n-val. * 0.040 * 0.035
* 3:2?0E1év (f) * 917.06 * Reach Len. (ft) * 103.65 * 103.40
*12%T§3w.é. (fv) * * Flow Area (sq ft) * 117.03 * 57.64
* E?é?os1épe (Ft/ft) *0.002295 * Area (sq ft) * 117.03 * 57.64
* éOnga1:(cfs) * 717.00 * Flow (cfs) * 264.60 * 288.04
*1$gb3aid;h (ft) * 143.41 * Top width (ft) *  81.67 *  14.47
* 3212$ota1 (ft/s) ® 2.92 * Avg. vel. (ft/s) * 2.26 * 5.00
* M§X3gh1 Dpth (ft) * 4.91 * Hydr. Depth (ft) * 1.43 * 3.98
* C%na Téta] (cfs) * 14965.3 * conv. (cfs) * 5522.8 * 6012.0
*3igggih Wtd' (fv) * 103.18 * wetted Per. (ft) * 81.73 * 14.97
* azﬁ3gh E] (f) * 912.15 * shear (1b/sq ft) * 0.21 = 0.55
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0.21 =

* Alpha * 1.54 * Stream Power (lb/ft s) * 154.70 = 0.00
0.00 =

* Frctn Loss (ft) * 0.17 * Cum volume (acre-ft) * 4.806 * 2.14
4.50 *

* C & E Loss (ft) * 0.03 * cum SA (acres) * 2.24 % 0.45
88 %

R S A A S P A R PR R K S RO K OO R ORI RORRONK N
SR e e A e L A R Ak A (e Tl A e 1 Aol (ol e T i e Tl e T A e Tl A e T A A L R AR R A e kT A e 1

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 14

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 12
Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta Elev
—171 03 920 127 54 918 -87.11 916 —7.19 914 -1.08 912
0 911.89 1.4 912 11.07 914  45.28 916 63.44 918
82.8 920 142.54 920.5

Manning's n values num= 3
Sta n val Sta n Va1 Sta n val

R R PURURVRUY PORUR B A N T MO K N ORK NN
ww Rk A e L A Ak T e (e e A 1

—171 03 .04 —7.19 035 11.07 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.19 11.07 125.87 126.56 128.25 1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

OO AR S SO S S AR SR SR R R R ORORCNCNORORCRORORORNORORONON
R e e e R R L A A b T A b e A A o A R R i L b b A Aot A e R R e 1

e e e e

* E.G. Elev (ft) * 917.07 * Element * Left OB * Channel *

Right OB *

* ge848eag (ft) * 0.12 * wt. n-val. % 0.040 = 0.035

*lgésé551gv (ft) % 916.95 * Reach Len. (ft) * 125.87 * 126.56

* gg%gzw.S. (fv) * * Flow Area (sq ft) * 164.54 * 74.66

* 50G6251ope (ft/ft) *0.001262 * Area (sq ft) * 164.54 * 74.66
Q nga] (cfs) * 717.00 * Flow (cfs) * 304.54 * 282.52

* Igpgg1dth (fo) * 160.09 * Top width (ft) * 99.04 * 18.26
* V$1810t§1 (ft/s) * 2.31 * Avg. vel. (ft/s) * 1.85 * 3.78
* MiX6Ch1 Dpth (ft) * 5.06 * Hydr. Depth (ft) * 1.66 * 4.09

*3%29v2 Tgta] (cfs) * 20179.8 * conv. (cfs) * 8571.1 * 7951.4
* kgng}h wtd. (ft) * 126.37 * wetted Per. (ft) * 99.09 * 18.79
* Mgﬁlgh 51 (fv) * 911.89 * sShear (1lb/sq ft) * 0.13 = 0.31

* Alpha % 1.44 * Stream Power (1b/ft s) * 142.54 *  0.00
0.00 =
* Frctn Loss (ft) * 0.15 * Cum volume (acre-ft) * 4,52 * 1.99
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4.33 *
* C & E Loss (ft) * 0.00 * cum SA (acres) * 2.02 * 0.41
1 77 *

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 13

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 14
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta Elev
-179.04 920 —144 4 918 —95 93 916 —70.39 914 —47.67 914
-10.38 914 -2.28 912 -.39 912 0 911.59 6.59 914
14.21 916  25.51 918  73.35 920 100.7 920.5

Manning's n values num= 3
Sta n val Sta n val Sta n val

R R PURURVRUY R R R R R R R R R R
Rk e Ll A e A R Ak ke ek T A e Al (e e 1

—179 04 .04 —10.38 .035 6.59 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-10.38 6.59 86.01 84.39 84.25 1 .3

CROSS SECTION OUTPUT Profile #100-year

* E.G. Elev (ft) * 916.91 * Element * Left OB * Channel *
R1 ht OB *

ge848eag (ft) * 0.11 * wt. n-val. % 0.040 = 0.035
* gisé5E1gv (fv) * 916.81 * Reach Len. (ft) * 86.01 = 84.39
* EE%E9W.§. (ft) % * Flow Area (sq ft) % 222.30 *  68.28
* Esésgs1ope (ft/ft) *0.001125 * Area (sq ft) * 222.30 * 68.28

* ng?Ea1J(cfs) * 717.00 * Flow (cfs) * 456.31 * 238.19
* Igp1g1d5h (fo) * 134.20 * Top width (ft) * 105.06 * 16.97
* V$14Iota1 (ft/s) % 2.34 * Avg. vel. (ft/s) ®* 2,05 *  3.49

* Max Chl Dpth (ft) * 5.22 * Hydr. Depth (ft) * 2.12 * 4.02
1.28 *

* gggvg Tgta] (cfs) * 21372.8 * cConv. (cfs) * 13602.0 * 7100.0

* ignggh Wtd (ft) * 85.45 * wetted Per. (ft) * 105.16 * 17.82

* Min Ch E1 (fo) * 911.59 * shear (1lb/sq ft) * 0.15 = 0.27
* A?pgg . * 1.24 * sStream Power (1b/ft s) * 100.70 * 0.00
Feégg Léss (fod * 0.08 * Cum volume (acre-ft) * 3.96 = 1.78
* Ci&é% Léss (fod * 0.01 * cum SA (acres) * 1.73 = 0.36

T R T A A R P A R K ORI RFOR K R N
R e A o L A R e e e i A A o A A Lk A e e Lol e e i A A L A A Al e e Tl i e i 2 ol A e T A A R R e e i e e T ol A i A A e R AR kT e e 1

OO SRR SRR S AN S S AR SR SR S S AR R RO ORON R ORORCR ORORCNONON
R A A A A L e o A A R kT A e R kT L e e A A T

OO S A I ORI SR ORI RORONCORORONCNOROR N SORONCNORORONN S R R R R R R R R TS
PR e A A O R e A e o A A A R L g A e T g A L A e o A A e 1 * e A A L g R e L A e T R AR L Ly
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CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT
Description:

Station Elevation Data

¢¢¢¢¢§F§ s E1ev s Sta¢¢¢ E1ev " Sta¢¢¢ E]eYLLL¢¢§E§JJJ E1ev$¢$$¢§3§¢¢¢¢515¥
-191.87 o 922 —142 69“““ 920 120 33""" 918 -96.1 916"‘:§§t6;“““““§12
-7.97 912 0 911.39 .07 912 6.26 914 25.4 916
57.51 918 209.42 920 229.18 920.5
Manning's n values num= 3
erern s Beal LSt Vel it
—191 87 .04 —7.97““ 035 .07 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.97 .07 124.76 124.66 124.56 1 .3
CROSS SECTION_OUTPUT Prof11e #100 R A
* g E.G. E1ev (f) 916.82 * Element Left OB * cChannel *
Right OB *
* Vel Head (ft) 0.08 * wt. n-val. 0.040 0.035
* 3:2?0E1év (ft) 916.74 * Reach Len. (ft) 124.76 124.66
1éﬁ136w é (fov) * Flow Area (sq ft) 246.88 40.57
* 20G8851;pe (ft/ft) *0.000821 * Area (sq ft) 246.88 40.57
* gng§a1¢(cfs) 717.00 * Flow (cfs) 489.05 138.71
* ggbzaidih (ft) 142.37 * Top width (ft) 97.10 8.04
* 3212$0t51 (ft/s) 2.06 * Avg. vel. (ft/s) 1.98 3.42
* M§X4Zh1 Dpth (ft) 5.35 * Hydr. Depth (ft) 2.54 5.05
* C%ns Téta] (cfs) * 25025.9 * conv. (cfs) * 17069.5 4841.6
*3iéﬁgZh wtd. (f) 124.66 * wetted Per. (ft) 97.23 8.61
* aZn6Zh E] (fo) 911.39 * shear (1b/sq ft) 0.13 0.24
* A?pgg . 1.23 * stream Power (lb/ft s) * 229.18 0.00
* Feégg Léss (fo) 0.03 * cum volume (acre-ft) 3.50 1.67
Y Léss (Ft) 0.02 * cum SA (acres) 1.53 0.33

1.064

RS: 12

num=

I-2.rep

AONC O AR K S SO I S AR R SR I R N ORORONCNOROR R ORORORNORORONON
R A e e R Lk i A b T A b A A A o A A e R Rk L A b T A R R

topography data from 2007 Franklin County auditors

A The
is Tess than

conveyance ratio (upstream conveyance divided by downstream conveyance)

warning:
0.7 or greater than 1.4.
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I-2.rep

This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT
Description:

Station Elevation Data

¢¢¢¢¢§F§ s E1ev s Stamhm E1ev e Sta¢¢¢ E]eYLLL¢¢§E§JJJ E1ev¢¢¢¢¢§zg¢¢¢¢glg¥
-176.09 ) 922 4 -145. 71“““ 922 —121 56""" 920 -99.25 918"‘:;§t1;“““““§ié
-43.53 914 -7.1 912 0 911.09 2 912 10.74 914
205.06 914 224.25 916 254.62 918 358.92 920
Manning's n values num= 3
erern s Beal LSt Vel it
—176 09 .04 —7.1““ 035 2 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.1 2 214.49 210.75 212.18 1 .3
CROSS SECTION_OUTPUT Prof11e #100 R A T
“ E E.G. E1ev (ft) 916.77 * Element Left OB * Channel *
Right OB *
* Vel Head (ft) 0.01 * wt. n-val. 0.040 0.035
* 3:2?0E1év (ft) 916.75 * Reach Len. (ft) 214.49 210.75
*Zéi%%8w.é. (fv) * Flow Area (sq ft) 195.69 47 .41
*626G14S1;pe (ft/ft) *0.000134 * Area (sq ft) 195.69 47 .41
686Tgia1¢(cfs) 717.00 * Flow (cfs) 156.42 68.78
*4335831dﬁh (Ft) 319.95 * Top width (ft) 77.14 9.10
*23217%ota1 (ft/s) 0.84 * Avg. vel. (ft/s) 0.80 1.45
* nggéh1:opth (fo) 5.66 * Hydr. Depth (ft) 2.54 5.21
* anag Téta] (cfs) * 61903.9 * conv. (cfs) * 13504.6 5938.3
3232%§%h @td. (ft) 212.86 * wetted Per. (ft) 77.29 9.36
*za?nOZh E] (fo) 911.09 * shear (1b/sq ft) 0.02 0.04
# A?pgg . 1.11 * stream Power (Tb/ft s) * 358.92 0.00
* Feégg Léss (fr) 0.10 * cum volume (acre-ft) 2.87 1.55
* Cg&lg Léss (fo) 0.02 * Cum SA (acres) 1.28 0.31

1.25

RS: 11

num=

14

AONC O AR K S SO I S AR R SR I R N ORORONCNOROR R ORORORNORORONON
R A e e R Lk i A b T A b A A A o A A e R Rk L A b T A R R

topography data from 2007 Franklin County auditors

A The
is Tess than

warning: conveyance ratio (upstream conveyance divided by downstream conveyance)
0.7 or greater than 1.4.
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I-2.rep

This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 10
INPUT

Description:

Station Elevation Data num= 14
Sta"' E1ev i Sta""g]gy"" Sta N ETev Sta
-187.05 922 —152 44 920 —120 7 918 —81.94
-33.32 914 -6.82 912 0 910.58 .12
32.75 916 43.93 918 87.96 920 111.77
Manning's n values num= 3
. Sta n Va1 Sta" n VaT Sta n val
—187 05 .085 —6.82 055 .12 .085
Bank Sta: Left Right Lengths: Left Channel Right
-6.82 .12 114.57 109.84 113.88

CROSS SECTION OUTPUT Profile #100-

-
¥
* E.G.

E1ev (ft) 916.65
Right oB *
* Vel Head (ft) 0.17
0.085 =
* W.S. Elev (ft) 916.48
113.88 =
* Crit w.s. (ft)
77.74 *
* E.G. Slope (ft/ft) *0.005858
77.74 *
* Q Total (cfs) 835.00
175 03 *
* Top W1dth (fv) 126.69
35.32
* Vg]zgotaT (ft/s) 2.69
* Max Chl Dpth (ft) 5.90
2.20 *
* conv. Tota1 (cfs) * 10910.1
2286.9
* Length Wtd. (fv) 112.52
35.61 *
* Min Ch E1 (ft) 910.58
0.80
* Alpha 1.55
0.00 =
* Frctn Loss (ft) 0.67
1.51 *
* C & E Loss (ft) 0.01
0.60 =

CROSS SECTION

PORORORCRR ACRCNC NN
R A e i A A R I A b

* Element
* Wt. n-val.
(fo

* Flow Area (sq ft)

* Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vvel.
* Hydr.
* conv.
(fd
* Shear (1b/sq ft)

* Stream Power (lb/ft s) *

* cum Volume (acre-ft)

* Ccum SA (acres)

OO SRR SRR S AN S S A R SR SR R S R N RCRC ORI NC R ORORCN ORORCNCNON
R A A A A L A A L R e g A e T R kL L b e A A T A

Page 83

topography data from 2007 Franklin County auditors

b Y e s o
916 -63.94 914
912 14.51 914
920

Coeff Contr. Expan.

.1 .3
Left oB * cChannel *
0.085 0.055
114.57 109.84
197.07 36.02
197.07 36.02
463.23 196.74
84.43 6.94
2.35 5.46
2.33 5.19
6052.6 2570.6
84.63 8.39
0.85 1.57
111.77 0.00
1.90 1.35
0.88 0.27

OO AR SRR S AR S S A R SR S A I S AR R RN O ON R ORORCN ORORCRCNON
R A A R A L A A T A A R kT A e R L A e e R R T 4



RIVER: Tributary I-2
REACH: 1

INPUT
Description:
Station Elevation Data num=
Sta ' E1ev i Sta""g]gy""'
—187 8 922 —163 94 920
-29 914 -13.74 912
24.89 916  44.27 918
Manning's n values num=
s Sta n Va1 Sta" n Va1
—187 8 .085 —13.74 055
Bank Sta: Left Right Lengths:
-13.74 5.67

CROSS SECTION OUTPUT Prof11e #100 -year

OO SRR SRR S AN S S A R SR SR S S AR R RO R N R ORORCN ORORCNONON
R A A A g R L A A T A A R R T A b b A A e R Lk T L e b A A e T A

e e e e

* E. G

Elev (ft)
R1 ht oB *
Ve1 Head (ft)
0.085 =
* W.S. Elev (ft)
90.32 *
* Crit w.S. (ft)
32.58 *

* E.G. S1ope (ft/ft)
32.58 *
* Q Tgta] (cfs)

* Top WTdth (fo)
17.63 *

* vel Total (ft/s)
2.01 =

* Max Chl Dpth (fv)
1.85

* conv. Tota1 (cfs)
845.9 *
* Length wtd. (ft)
18.00 =
* Min Cch ET (ft)
0.68 *
* Alpha

0.00 =
Loss (ft)

Frctn
1.37

Loss (ft)

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

RS: 9

915.97
0.31

I-2.rep

Stg"' E1ev Sta
-136.67 918 —112.04
0 910.32 5.67
81.92 920 120.16
3
\ Sta n val
5.67 .085
Left Channel Right
86.59 88.52 90.32
* Element
* Wt. n-val.
* Reach Len. (ft)

915.66

*0.005983

835.00
130.33
3.09
5.34

* 10795.0

88.03
910.32
2.10
0.26
0.06

* Flow Area (sq ft)
* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vvel.
* Hydr.
* conv.
(fd
* Shear (1b/sq ft)

* Stream Power (lb/ft s) *

* cum Volume (acre-ft)

* Ccum SA (acres)

OO AR SRR S AN S S AR SR S AR I S AR R RO ORI N R ORORCN ORORCNONON
R A A o A L A A A A L A A A R e L o L R R L L b e A A e T A

is less than 0.7 or greater than 1.4. o _
This may indicate the need for additional cross sections.

CROSS SECTION

Page 84

topography data from 2007 Franklin County auditors
14

E1ev""'
916 -82.5
912 15.47
922

Coeff Contr.
1

Left OB *

0.085
86.59
149.88
149.88
277.62
93.30
1.85
1.61
3589.1
93.49
0.60
120.16
1.44
0.65

RN N
PR i

Elev

914
914

Expan.
.3

Channel *

0.055
88.52
87.37
87.37
491.95
19.41
5.63
4.50
6359.9
19.76
1.65
0.00
1.19
0.24



RIVER: Tributary I-2
REACH: 1

INPUT_ .
Description:
Station Elevation Data

.. sta E1ev s Sta¢¢¢ E1ev - §ta'¢¢ E]eYLLL¢¢§E§JJJ E1ev . $ta"h¢515¥
":iééféi""' 922 —190 87“““ 922 —165 97 N 920 -146.99 918 127 81 """"éié
-103.89 914 -36.36 912 0 910.11 5.2 912 13.65 914
19.72 916 25.83 918 38.32 920 102.08 920.5
Manning's n values num= 3
UL LA L < LN L3 B4 UL Lo
—206 94 .085 —36.36““ 055”‘"""§?£"""“?6é§
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-36.36 5.2 111.89 115.28 120.44 1 .3
CROS R AL
;“été.vé{;; (f) 915.65 * Element Left OB * cChannel *
Right OB *
* Vel Head (ft) 0.11 * wt. n-val. 0.085 0.055
* 3:2?5E1;v (ft) 915.54 * Reach Len. (ft) 111.89 115.28
lée1i4w S. (fo) * Flow Area (sq ft) 185.59 186.34
* 55G04S1;pe (ft/ft) *0.001800 * Area (sq ft) 185.59 186.34
* éSTgia1"(cfs) 835.00 * Flow (cfs) 229.83 577.26
* Top9W1dth (fo) 140.61 * Top width (ft) 85.93 41.56
* %211$ot§1 (ft/s) 2.10 * Avg. vel. (ft/s) 1.24 3.10
* Mixléh1"Dpth (fo) 5.43 * Hydr. Depth (ft) 2.16 4.48
* C%ns Tgta] (cfs) * 19680.1 * conv. (cfs) 5416.9 * 13605.4
* EngZh &td. (f) 115.13 * wetted Per. (ft) 86.03 41.94
* &?ﬁ6gh é] (fv) 910.11 * shear (1b/sq ft) 0.24 0.50
* A?bﬁi : 1.60 * stream power (1b/ft s) * 102.08 0.00
* Fren Léss (ft) 0.26 * cum Volume (acre-ft) 1.11 0.91
* Cl&aé Léss (fo) 0.01 * Cum SA (acres) 0.47 0.18
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 7

I-2.rep

RS: 8

num=

Page 85

topography data from 2007 Franklin County auditors
14



INPUT
Description:

I-2.rep

Station Elevation Data num= 16
Sta"' E1ev i Sta""g]gy"" Sta"' E1ev Sta
-237.95 920 107 87 920 —95 39 918 —80.87
-21 912 -4.02 910 0 909.55 9.79
42 .96 914 55.36 916 69.8 918 84.18
145.77 922.5
Manning's n values num= 3
Sta"'n'YS]""'Spq" n Va1 . Sta"'q'y§1
-237.95 .085 -4.02 055 9 79 .085
Bank Sta: Left Right Lengths: Left Channel Right
-4.02 9.79 97.33 93.66 92.36

CROSS SECTION OUTPUT Prof11e #100

* E.G. E1ev (fo) 915.38
Right OB *
* vel Head (ft) 0.16
0.085 *
* W.S. Elev (ft) 915.22
92.36 *
* Crit W. S (ft)
121.26
* E.G. S1ope (ft/ft) *0.003002
121.26
* Q Total (cfs) 835.00
239.04 *
* Top W1dth (fov 120.13
40.71
* vel Tota1 (ft/s) 2.40
1.97
* Max Chl ppth (ft) 5.67
2.98 =
* Conv. Total (cfs) * 15239.2
4362.6 *
* Length Wtd (fo) 94.10
41.07
* Min Ch E1 (fo) 909.55
0.55
* Alpha 1.83
0.00 *
* Frctn Loss (ft) 0.28
1.11 *
* C & E Loss (ft) 0.00
0.42 =
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 6
INPUT

Description:

Station Elevation Data num=

year

B R R R R T R o R DROR RO
Yedededededek

oo
w

Element
* Wt. n-val.
(fo

* Flow Area (sq ft)

Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vel.
* Hydr.
conv.
(ft)

* Shear (1b/sq ft)

* Stream Power (1b/ft s)
Cum volume (acre-ft)

Cum SA (acres)

B I I S T A A M A K N R KN
R A e Tl A e T e R L A e L Lo A A A A 1Y

15
Page 86

topography data from 2007 Franklin County auditors

Elev  ..Sta Elev
916 -52.18 914
910 31.37 912
920 130.76 922

Coeff Contr. Expan.

. .3

o
w

o
w

o
0

topography data from 2007 Franklin County auditors

Left OB *

0.085
97.33
151.31
151.31
252.42
65.61
1.67
2.31
4606.7
65.83
0.43
145.77
0.68
0.28

o
e

o
e

o
£

D I S R A R A MO R M O K RN N ON
PR e T e i A A R A e L A A e T A L k1Y

Channel *

0.055
93.66
75.14
75.14
343.54
13.81
4.57
5.44
6269.8
13.85
1.02
0.00
0.57
0.10

B S R A A R K O K R OR K R RO
Rk e e T A e i A e A A R R Ak T A ok A



I-2.rep
Sta Elev Sta E1ev Sta Elev Sta Elev

Sta

Elev

R R PURURVRUY L R R R R R R L R R R ORS
EOR T L T T L e 1Y * PR e T A e T A e A A R kA A T A A e Y

—204 920.9 —102.07 920 —71.03 918 —49 27 916
-22.27 912 -6.43 910 0 908.95 6.64 910
75.44 914 90 916 103.23 918 126.01 920

Manning's n values num= 3
Sta N val Sta N Va1 Sta n val

Yoo e Yoo e e

—204 .085 -6.43 055 6 64 .085

Bank Sta: Left Right Lengths: Left Channel Right Coef
-6.43 6.64 58.51 55.24 53.63

CROSS SECTION OUTPUT Prof11e #100 year

* E.G. E1ev (ft) * 915.10 * Element *

Right OB *

* vel Head (ft) * 0.15 * wt. n-val. *
0.085 *

* W§Sé3E1ev (ft) * 914.95 * Reach Len. (ft) *
5 . %

* Crit W.S. (ft) * * Flow Area (sq ft) *
199.10 *

* E.G. Slope (ft/ft) *0.002909 * Area (sq ft) *
199.10 *

*3Q T05a1 (cfs) * 835.00 * Flow (cfs) *
57

* Top g1dth (fov * 123.83 * Top width (ft) *
75.

* Vi1 gota1 (ft/s) * 2.32 * Avg. Vel. (ft/s) *
7 %
* ng6§h1 Dpth (ft) * 6.00 * Hydr. Depth (ft) *

* conv. Tota1 (cfs) * 15482.0 * cConv. (cfs) *
*GEgﬁgth Wtd. (fo) * 55.15 * wetted Per. (ft) *
i ;?ﬁggh é1 (ft) % 908.95 * shear (1b/sq ft) %
* A?bﬁg : * 1.80 * stream Power (lb/ft s) *
* F?égg Léss (ft) * 0.17 * cum Volume (acre-ft) *
* CO&:E Léss (ft) * 0.00 * cum SA (acres) *

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 5

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 15

Sta E1ev Sta E1ev Sta E1ev Sta E1ev

e e e de e e e e e e e Y MR PR ORROROROPOROROR, e e e Pe e e e e e Yo e e e
w R e R AR i ww

—233.67 920 9 136 68 920 —88 86 918 -47.93 916
-25.46 912 -6.18 910 0 908.59 3.6 910
Page 87

-34.49
37.56
187.04

f contr.
.1

Left OB
0.085
58.51
89.64
89.64

156.98
35.06

1.75
2.56

2910.7

35.41
0.46
187.04
0.41
0.16

—35.41
45.56

o
£
o
e
o
£

o
e

FORORORORORON N
P i

914
912
920.5

Expan.
.3

B U R O RUROFORUY B R R R R o R R R R PURURS
W FededededehdedehdedefdedefddeNhde el dehddddddn

Channel *

0.055
55.24
71.53
71.53
320.91
13.07
4.49
5.47
5950.1
13.24
0.98
0.00
0.41
0.07

B I R A A R P A R K A N R RO R OR R RFORONK NN
R e A A L A R A e e Tl A e o A e o o R Ak Ll e e ol A (e Tl A e T A A A A L KA ek i A T i e i e e T i e e R AR kA A T A e 1

Elev

914
912



I-2.rep
73.49 914 83.59 916  92.25 918 110.95 920 166.42 920.5

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

OO SRR U ORI R N RORCNCORORORRORCORORCRORORNCSORCNE AORONCNC ORI NORCR N SORCNN
P e A A A A L i e A R i S A A A R g A L A e R A e T L Ao b S A 1Y

-233.67 .085 -6.18 .055 3.6 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.18 3.6 146.63 142.09 140.77 i .3

CROSS SECTION OUTPUT Prof11e #100 year

* E.G. E1ev (ft) * 914.93 * Element * Left OB * cChannel *
Right OB *
* vel Head (ft) * 0.14 * wt. n-val. * 0.085 * 0.055
0.085 *
* W.S. Elev (ft) * 914,79 * Reach Len. (ft) * 146.63 * 142.09
140.77 *
* Crit W.S. (ft) * * Flow Area (sq ft) * 92,85 * 53.75
210.63 *
* E.G. S1ope (ft/ft) *0.003131 * Area (sq ft) * 92,85 * 53.75
210.63
¥ Q Tota1 (cfs) * 835.00 * Flow (cfs) * 175.57 * 245.93
413.50

* Tgp8g1dth (ft) * 117.84 * Top width (ft) * 34.18 * 9.78
7 %
* Vi19gota1 (ft/s) * 2.34 * Avg. Vvel. (ft/s) * 1.89 * 4,58

* Max Chl Dpth (fo) * 6.20 * Hydr. Depth (ft) * 2.72 * 5.50
2.85

* Conv. Tota1 (cfs) * 14923.5 * conv. (cfs) * 3137.9 * 4395.3

7390.3 =

* Length Wtd (ft) * 142.42 * wetted Per. (ft) * 34.54 * 10.21
74.08

* Min Ch E1 (fv) * 908.59 * shear (1lb/sq ft) * 0.53 * 1.03
0.56 *

* A1bha * 1.62 * stream Power (lb/ft s) * 166.42 * 0.00
0.00 =

* Frctn Loss (ft) * 0.37 * Cum volume (acre-ft) * 0.29 * 0.33
0.52 *

* C & E Loss (ft) * 0.00 * cum SA (acres) * 0.12 = 0.06
21

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 4

INPUT
Description: Upstream section of confluence with North Fork Indian
Run
topography data from 2007 Franklin County auditors
Station Elevation Data num= 16
Sta"' E1ev i Sta""g]gy"" Sta N E1ev Sta E1ev""'$pqllllg]gy
-265.88 918 221 59 916 —64 33 916 —47.7 914 -32.24 912
-15.67 910 -3.33 908 0 907.91 1.28 908 10.91 910
32.79 912 57.15 914 102.06 916 120.31 918 134.01 920
170.93  920.5
Page 88

e e e e e et e v B R R R o R R R R U RURS
w® Fedededededdedehdedededefdde NNl dehddddfddn

R S S P A R PR R K S O S OO R ORI RORONK N
R e T A e R ARk T e e Lol A e Tl e e i A e T A e i A e T i e T A L R AR kA Ak T A e A



Manning's n values
Sta n Va1 Sta

—265 88

num=
n Va1
.085 —15.67 055

Bank Sta: Left
-15.67

Right
10.91

Lengths:

CROSS SECTION OUTPUT Prof11e #100 -year

OO AR S S AR S S A R SR SR I S R R R R ORI N R ORORCN ORI NO)
R A A g R L A A T A A A R e T A b o A A R e L A o R L L A T 4

Yoo e Yoo e

E1e; (fv) 914.55
0.18
914.37
911.95
*0.002232
835.00
116.23
2.50

6.46

* 17672.6

* E.G.

Right OB *

* vel Head (ft)
0.085 *

* W.S. Elev (ft)
* Crit w.S. (ft)
108.65 *
* E.G. Slope (ft/ft)
108 65 *
Q Total (cfs)
1.74

* Top WTdth (fo)
54.55

* vel Tota1 (ft/s)
1.30 *

* Max Ch1l Dpth (ft)
1.99 *

* conv. Total (cfs)
3000 0o =
* Length wtd. (ft)
54.73 *

* Min Cch ET (ft) 907.91

0.28 =

* Alpha 1.85
0.00 =

Frctn Loss (ft)

* C & E Loss (ft)

JONCRORCRR SO NON
PR A e T 3

R S R I A R R M M R K R ORI RN NN
A e e e A R e e i e o R R A A e T A 13

SUMMARY OF MANNING'S N VALUES

River: Tr1butary I 2

Yoo e Yoo e Ty

Reach

Yoo e Yoo e Ty

River Sta.
¥ 73
7":1 ¥ 72
-.':1 * 71

I-2.rep

3

Sta n val

B R R U RPN

B T I T A A M A K N R KN
R A e Tl A e T A A R Lk A e T A T A A T A e 1Y

oo
w

*culvert
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10.91

Left channel
0

* Element
* Wt. n-val.

* Reach Len.

* Flow (cfs)
* Top width (ft) * 35.11
* Avg. Vvel.
* Hydr.
* conv.
* wetted Per.
* Shear (1b/sq ft)

* Stream Power (1b/ft s)

.085

Right
0 0

0.085
(ft)

* Flow Area (sq ft) * 77.59
* Area (sq ft) * 77.59

108.18

(ft/s) * 1.39
Depth (ft) % 2.21
(cfs) 2289.6
35.38
0.31
170.93

(ft)

* cum Volume (acre-ft)

* Ccum SA (acres)

CACRCA A AR SRR S AN S S A R SR S AR I S AR R RO OB N R ORORCN ORORCORON
R A A A A L A e A e A A A R L A e e R R Lk T L b i A A o T

Jo sla ta olo wle sta st alo sl oo sla ste ola ole ofe ol oo ola la ot ole oto
R e T A R R T S b e A e T L

. .035% .
.04% .035* .08*
. .035% .
.04* .035* .08*
. .035% .
.04“ .035* .08‘
. .035% .
.04% .035% .04*
.035%

Coeff Contr.
1

Left OB *

Expan.

Channel

0.055

147.55
147.55
585.08
26.58
3.97
5.55

* 12383.0

26.95
0.76
0.00

B R I A N R RO K R RO
PR e e T A e L A e AR Lk L e T A



oo
w

*Bridge

oo
w

’Br1dge

*Bridge

*Bridge

oo
w

oo
w

*Bridge

*Bridge

oo
w

I-2.rep
.04*
.04*

In1 Struct*

.04
.04%

.04
.04
.04
.04
.04
.04+
.04
.04

04

04“

’In1 Struct®

.04
.04

e
=

.04%

’In1 Struct®

.04
.04
.04
.04

.04

04

.04+
.04
.04
.04

.04*
.04
.04*
.04
.04*
.04
.04*
.04
.04*
.04
.04*
.04
.04*
.04%
.04
.04*
.04
.04*
.04
.04*

.085%
.085%
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’Br1dge

’In1 Struct*

-

-

’In1 Struct*

.035*
.035%

.035*
.035%

.035*
.035%

.035*
.035%
.035*
.035%
.035*
.035%
.035*
.035%

-035*

.035*
.035%

.035*
.035%

.035*

.035*
.035%
.035*
.035%

.035%

.035%
.035*
.035%
.035*

.035*
.035%
.035*
.035%
.035*
.035%

.035*
.035%
.035*
.035%
.035*
.035%
.035*
.035%

.035%
.035*
.035%

.035*
.035%
.035*
.055%
.055*

.04
.04

.04
.04

.04
.04

04
.04
.04
.04
.04
.04
.04
.04

.04
04

.04
.04

.04

.04
.04

.04
04
.04“

.055‘
.055*

.085*
.085%
.085*
.085%
.085*
.085%
.085*
.085%
.085*
.085%
.085*
.085%
.085*
.085‘

04’
047:
.04*
.04
.04*

.085’
.085*



I-2. rep
* .085%
® .085*
* .085*

.085*
.085%
.085*

® .085% .085%
* .085* .085*

L L T L L R R R U TROY
PR e e T A e e A R kA s RWRRRNN WRE" RHRRRNRR

-
=
U1

B I I T I A A R A A R R RO K S ORI RO N
R A e L A g Ak A (e o Tl A e Aol A Tl A e T i A T A e i A T A R AR kA Ak T A

SUMMARY OF REACH LENGTHS

River: Tributary I 2

Yoo e Yoo e e
wwRHNR

Reach R1ver Sta Left * Channe1 * Right *
*1 * 73 * 166 47‘ 166.47 166.47*
*1 * 72 * 48.85% 48.85* 48.85*
*1 * 71 * 66.42%* 66.42%* 66.42*
*1 * 70 * 71.1* 71.1* 71.1%*
*1 * 69 * 59.6%* 59.6%* 59.6%*
*1 * 68 * 145.9*% 145.9* 145.9*
*1 * 67 * 110.68* 110.68* 110.68*
*1 * 66 * 76.03% 76.03* 76.03*
*1 * 65 * 64.59* 64.59%* 64.59*
*1 * 64.5 *Culvert = ¥ *
*1 * 64 * 88.46%* 88.46* 88.46%*
*]1 * 63 * 70.69* 70.69* 70.69*
*1 * 62 *In] Struct* k3 *
*]1 * 61 * 84.25*% 84.25% 84.25%
*]1 * 60 * 49.43* 49.43%* 49.43*
*1 * 59.5 *Bridge ¥ *
*]1 * 59 * 68.22%* 68.22%* 68.22‘
*1 * 58 * 46.45% 46.45% 46.45%*
*]1 * 57 *Inl Struct* ¥ *
*1 * 56 * 38.95% 38.95%* 38.95%*
*]1 * 55 * 48.4%* 48 .4%* 48.4%*
*1 * 54 * 123.44* 123.44* 123.44*
*]1 * 53 * 99.2%* 110.1* 126.17*
*1 * 52 * 181.07* 146.99* 122.24*
*1 * 51 * 139.54* 139.54%* 139.54*
*1 * 50 * 38.2%* 38.2% 38.2%*
*1 * 49 * 15.76%* 15.76%* 15.76%*
*1 * 48_5 *Bridge % * *
*1 * 48 * 41.86* 41.86%* 41.86*
*1 * 47 *Inl Struct* * *
*1 * 46 * 174.66%* 174.66%* 174.66%*
*1 * 45 * 49.93* 49.93* 49.93*
*1 * 44.5 *Bridge * *
*1 * 44 * 179.31* 179.31* 179.31*
*1 * 43 * 23.86%* 23.86* 23.86*
*1 * 42 *Inl Struct* * *
*1 * 41 * 43.86* 43.86%* 43.86*
*1 ® 40.5 *Bridge ¥ *
*1 * 40 * 124.17%* 124.17%* 124.17‘
*1 * 39 * 71.29%* 71.29%* 71.29*
*1 * 38 * 121.3* 121.3* 121.3*
*1 * 37 * 17.95% 17.95%* 17.95%
*]1 * 36 *Inl Struct* ¥ *
*1 * 35 * 27.71* 27.71%* 27. 71
*1 * 34.5 *Bridge * k3
*1 * 34 * 173.79* 173.79* 173. 79
*1 * 33 * 248.24%* 248.24%* 248.24*
*1 * 32 * 53.38* 53.84%* 54.83%*
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SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: Tributary I-2
Reach

o
g

R1ver St

*culvert
*Inl Stru
*Bridge

*Inl Stru

* contr.

B I I I I A A K T M R N
E A o L R Ak L e e T A (e T A e
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I-2.rep
1 *

. 1-.‘:
L1
* ] . 3:‘:
*Bridge

*Inl Struct*
* . 1-.‘:
% ) . 3-,':
*Bridge  *
* . 1-.‘:
*Inl Struct*
* . 3:‘:
*Bridge

E

o

*Inl Struct*

X

*Bridge

E

E

*Bridge
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I-2.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

R A I P A R P R R K R OR R R RN
ER A e e T A T A e T A A T R

PR O S A AR O K R RONK N RN NN
THERARRTRARRRRRRRNRS

PROJECT DATA

Project Title: Tributary I-2

Project File : I-2.prj

Run Date and Time: 7/1/2014 10:41:06 AM

Project in English units

Project Description:

Project Name: North Fork Indian Run LOMR
Stream: Tributary I-2

Vertical

Datum: NAVDS88

Model version: HEC-RAS version 4.1.0

By: EMH&T

Revised:

September 2013

Revisions include updating cross-section geometry based on 2007

Franklin County auditors topography and field survey June 2013, adding
cross-sections, adding bridges based on field survey, adding ineffective flow
modeling at bridge locations

JONCAORC A SRR N AORC R SR RO RORORORORORC R ORORONCNORORNCSORONNCORORCRNE AFORCNKCRCRC N ORI CRCNCRC N AR N ORI OR R NORORNOSORONOROROROROSORORONON
B A A A A R A A R L L A A R A i A A A A A A A I L A A A A o L B A A b T A A T A A A o R Rk A L b T A A A S o R AR kT

PLAN DATA

Plan Title: Tributary I-2 Proposed
Plan File : j:\20131358\Reports\Floodplain\HEC-RAS\I-2.p04

Geometry Title: Tributary I-2 Proposed
Geometry File : j:\20131358\Reports\Floodplain\HEC-RAS\I-2.g04

Flow Title : Tributary I-2
Flow File : j:\20131358\Reports\FloodpTain\HEC-RAS\I-2.f03

Plan Summary Information:

Number of: Cross Sections = 63 Multiple Openings = 0
Culverts = 1 Inline Structures = 5
Bridges = 9 Lateral Structures = 0

Computational Information
water surface calculation tolerance 0.01
Critical depth calculation tolerance 0.01
Page 1



Maxjmum ngmber of iterations = 2
Maximum difference tolerance = 0.
Flow tolerance factor = 0

Computation Options
Critical depth computed only where necessary
Conveyance_Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance
Left offset
Right offset

True

Il
oo

R R PR R R R A R M R A R SR R RN
wR TN

R S R RN 3
R e T A A R T i b e 4 PRt i e & 3 & 3 "R %

WHEH AT RTRTRTRTY SR I T T T i S L T T T L 1 WHRRHWRATRTN

s
-
s
.
s
-
s
.

FLOW DATA

Flow Title: Tributary I-2
Flow File : j:\20131358\Reports\Floodplain\HEC-RAS\I-2.f03

Flow Data (cfs)

B R R R R R RV RUROR) B R R S R R RO RN

SCORORORCNCN
PR A e T A A b A A e S PRt g L R e i R R T A b e L A b T R A b T A A R T A b 1y

* River Reach 100-year *
* Tributary I-2 1 73 * 262 *
* Tributary I-2 1 32 * 717 *
* Tributary I-2 1 26 * 717 *
* Tributary I-2 1 10 * 835 *

B R R R R A A R A R R PR R RN Vededeve e e ve e
P A A e T A A I T L 1y PRt e e R 1 PR A e T A A

b
st

e
=

D R S
& 3 3 S R i g R R L A e e A A R L A SRS

%

Boundary Conditions

B I R A A R T A K P M R S T MK N N B I I S T A R S A A R R R R R RO N
Yedededdedehdedefdede e dehdedehddeNddeNdde NN dehdede Nl de e fdedhdedehdedehdede e hde Nl dhdededde Nk

PR RO ROROROROROR KA
PR A A e T A A T A SR

* River Reach Profile * Upstream
Downstream *

B R P PR Y

SRR R ORI N OR N N RN N, B A A R A N K R R R R ORI R RN NN
Fedededededehdedefdedefddefdde e fehdedehddehddedde Nl NNk ww

kY Tdde e ddedefedefehdedehdedehdedehddhk WHHHWHWHWATATATT

Yoo e e e ve e v v
PR A e T S

* Tributary I-2 1 100-year *
Known WS = 914.37 *

B R I I A R R T M A S M MK K RN B I S A A N S A A R R RO N R RO N
Fededehdedehdedefdede e dehdedehddeddeNddeNhdefhdedehdedeNdde e fdedhdedehdedehdededdehde Nl dhddedde Nk

PRt e T Ly

e e e e e e e e e e e e e e e e e e oy
LR A e T A A b T A A b 4 P e R

B R R R R RUR RV ROR)

SRCOROR R R R T R S R R R R BB ROROR,
R e T A A R T i b e 4 PRt A e e e R T L R R e Y "R "

JORORORCRCN OWOROMN
R A e A A O R I A e e A b R e e R R e i A b T A Ly PR i e e A R R

GEOMETRY DATA

Geometry Title: Tributary I-2 Proposed
Geometry File : j:\20131358\Reports\FloodpTain\HEC-RAS\I-2.g04

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 73

INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta ev

B I S A R S A A R P M R N AR K M RN N ORK R ORI N RORR NN B R R P R N P ORI R ORORC RN
Fedededdedehdedehdedefdde NN fehdedehdededdeNdde NN dehdedehdedehdehdde NN fehdedehddeddefdd Nk

-297.66 948 -114.76 946 -93.47 944 -72.04 942 -53.54 940
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I-2.rep
-33.14 938 -7 936.204 -2 935.86 0 935.86 2 935.86
7 936.327 24.92 938 79.77 940 108.31 942 135.81 944
499.74 946

Manning's n values num= 3
Sta N val Sta N Va1 sta n val

Yoo e Yoo ety

—297.66 .04 -7 035 7 .08

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7 7 166.47 166.47 166.47 .1 .3

CROSS SECTION OUTPUT Prof11e #100 year

B R R R o R R R R PURURS
FededededehdedehdedehdedefddeNhdefehddehddddhdn

* E.G. E1ev (fv) * 939.27 * Element * Left OB * Channel *

Right OB *

* vel Head (ft) * 0.08 * wt. n-val. * 0.040 * 0.035
0.080 *

* W.S. Elev (ft) * 939.19 * Reach Len. (ft) * 166.47 * 166.47
166 47 =
Crit w.s. (ft) * * Flow Area (sq ft) *  61.78 *  44.58
55.70 *

* E.G. Slope (ft/ft) *0.000986 * Area (sq ft) *  61.78 *  44.58
55.70 *

* Q Total (cfs) * 262.00 * Flow (cfs) * 98.95 * 128.44
34.61 *

* Top Width (ft) * 102.81 * Top width (ft) * 38.27 * 14.00
50.54 *

* vel Tota1 (ft/s) * 1.62 * Avg. Vvel. (ft/s) * 1.60 * 2.88
0.62

* Max Ch1‘Dpth (fo) * 3.33 * Hydr. Depth (ft) * 1.61 * 3.18
an%O Téta1 (cfs) * 8344.2 * conv. (cfs) * 3151.3 * 4090.4
ligﬁgih &td (ft) * 166.47 * Wetted Per. (ft) * 38.39 * 14.03
* a?n6gh E] (ft) * 935.86 * Shear (1b/sq ft) * 0.10 = 0.20
* A?pg; . * 1.95 * sSstream Power (lb/ft s) * 499.74 = 0.00
* F?égg Léss (ft) * 0.30 * cum Volume (acre-ft) * 21.31 * 12.76
* %Z&i% Léss (ft) * 0.03 * cum SA (acres) * 16.45 * 3.44

I S T A R I A A R P A R K R R ORK S RFORONK R N
R e A e A R e e i e e o A A e L A e e Lol e e o A A S L A e e A e e T A A e e i A e T e A e A e L i e e T e ARk T e A A R T A L k1Y

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 72

INPUT
Description:
Station Elevation Data num= 22
Sta Elev Sta Elev Sta E1ev Sta E1ev Sta Elev

OO SR AR OB SRR AR ORI RCORORORCCRORORCNORORCN SORONCNCRONR PROROR, Yoo e deve e e e e e
B A e R A L i A R T A R R Ik L A b T A b b L S ww
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I-2.rep

-41.05 941.06 -40.59 941 -32.98 940 -25.36 939 -17.82 938
-10.44 937 -7 936.571  -2.43 936 -2 935.29 0 934.99
2 934.99 4.27 934.99 7 936.667 9.17 938 16.89 940
28.09 942  39.22 942  63.43 940 104.24 940 120.57 942
165.95 944 302.78 946
Manning's n values num= 3
jSta nval o .Sta nval o St nval
—41 05 .04 -7 .035 7 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7 7 48.85 48.85 48.85 .1 .3

CROSS SECTION OUTPUT Prof11e #100 year

R PRV B R R R R o R R R R PURURS
FededededehdedehdedefdedefddeNhde el dehddddddn

Yoo e e e

;1Sh$ OE1§V (ft) * 938.93 * Element * Left OB * channel *
Vel Head (ft) * 0.42 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (ft) * 938.51 * Reach Len. (ft) * 48.85 *  48.85
* gﬁiisw.é. (fov * * Flow Area (sq ft) * 14.40 *  40.52
* E3éO6S18pe (ft/ft) *0.004479 * Area (sq ft) * 14.40 *  40.52
* Q3Tg$a1 (cfs) * 262.00 * Flow (cfs) * 35.13 * 223.96
* Top9&1dth (ft) * 32.83 * Top width (ft) * 14.68 * 14.00
* Ve11$ot§1 (ft/s) * 4.52 * Avg. vel. (ft/s) * 2.44 * 5.53
* ngggh1ijth (fo) * 3.52 * Hydr. Depth (ft) * 0.98 * 2.89
* C8n34 T;ta1 (cfs) * 3914.9 * conv. (cfs) * 524.9 * 3346.6
* Lgiggh wtd. (ft) *  48.85 * Wetted Per. (ft) * 14.81 * 14.93
* M?nsgh é] (ft) * 934.99 * Shear (lb/sq ft) * 0.27 = 0.76
* A?b%g : * 1.32 * stream Power (lb/ft s) * 302.78 = 0.00
* F?cgg Léss (ft) * 0.15 * cum Volume (acre-ft) * 21.17 * 12.60
* %Z&ig LSss (ft) * 0.06 * cum SA (acres) * 16.35 * 3.38

Yoo vede e e e e e e oy
w wwRw

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 71
INPUT_ .

Description:

Station Elevation Data num= 19
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I-2.rep

i $ta E1ev Sta "'g]gy" Sta E1eV.....$F?... Elev Sta E1ev
—115 33 940.3 —101.31 940 -90.13 939 -79.12 938 -29.95 938
-18.18 937 -10.5 936.199 -8.59 936 -2 934.67 0 934.67
2 934.67 3 935.834 4.86 938 5 938.027 15.11 940
108.36 940 115.49 942 123.75 944 181.07 946
Manning's n values num= 3
. Sta n Va1 Sta ' n Va1" Sta n val
—115 33 .04 —10.5 .035 3 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-10.5 3 137.52 137.52 137.52 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-115.33 -116.3 F
43 181.07 F

CROSS SECTION OUTPUT Prof11e #100 -year

Yoo e Yoo e Ty D R R R R R RURUROPORORORY
P A A R L A A A T A o A R kT A e A A e A A R IR i A b A S b b A A b T

i15hg Og]gv (f) * 0938.72 * Element * Left OB * cChannel *
vel Head (fo) * 0.20 * wt. n-val. * 0.040 * 0.035
* g.g§0E1év (f) * 938.52 * Reach Len. (ft) * 38.81 * 38.81
s it M., (ft) * 937.54 * Flow Area (sq ft) * 53,45 * 4421
* E3G6ss1ope (ft/ft) *0.002150 * Area (sq ft) * 53.45 * 44.21
* Q3Tgta14(cfs) * 262.00 * Flow (cfs) * 73.85 * 185.77
* Tgp3§1d£h (fov) * 92.29 * Top width (ft) * 74.29 * 13.50
* Vgisgoté1 (ft/s) % 2.59 * Avg. vel. (ft/s) ®* 1.38 % 4.20
* Mgk6gh1:opth (ft) *  3.85 * Hydr. Depth (ft) * 0.72 *  3.28
+ Comv. T;ta1 (cfs) * 5650.9 * conv. (cfs) * 1592.7 * 4006.8
* Lg%gih wtd (fv) * 38.81 * wetted Per. (ft) * 74.40 * 14.18
* M?nsgh E] (fov) * 934.67 * Shear (1b/sq ft) * 0.10 = 0.42
* A?pgg . * 1.95 * Stream Power (1b/ft s) * 181.07 * 0.00
* F?égg Léss (fr) ® 0.17 * cum Volume (acre-ft) * 21.13 *  12.55
* %7&22 Léss (Ft) * 0.20 * cum SA (acres) * 16.30 *  3.37

ANCRCAC A AR K S SO I S AR R SR R ORISR R ORORORNORORONON
R e e e R R Ik i A b T A b A A A o A A R R e L A o e A A e 1

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 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.

BRIDGE
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RIVER: Tributary I-2
REACH: 1

INPUT

Description:

Distance from Upstream XS

Deck/Roadway width

weir Coefficient

Upstream
num=

Sta H1 Cord Lo Cord

Yoo e Yoo e e

I-2.rep

RS: 70.5

38.81
54
2.6

Deck/Roadway Coord1nates
4

Sta H1 Cord Lo Cord

Sta H1 Cord Lo Cord

Pe e e deve e ve e e e

—200 940 —18 940 938 17 940 938
200 940
Upstream Bridge Cross Section Data
Station Elevation Data num=
s Sta E1ev Sta "'g]oy" Sta E1ev . Sta. ) Elev Sta ) E1ev
—115 33 940.3 —101.31 940 —90.13 939 —79 12 938 -29.95 938
-18.18 937 -10.5 936.199 -8.59 936 -2 934.67 0 934.67
2 934.67 3 935.834 4.86 938 5 938.027 15.11 940
108.36 940 115.49 942 123.75 944 181.07 946
Manning's n values num= 3
. Sta n Va1 Sta ' n Va1" Sta n val
—115 33 .04 —10.5 .035 3 .08
Bank Sta: Left Right Coeff contr. Expan.
-10.5 3 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-115.33 -116.3 F
43 181.07 F
Downstream Deck/Roadway Coordinates
num= 4
Sta H1 Cord Lo Cord . Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
—200 940 —18 940 938 17 940 938
200 940
Downstream Bridge Cross Section Data
Station Elevation Data num= 21
. Sta E1ev Sta"' E1ev Sta E1ev . Sta. . Elev Sta ..'g]gy
—101 52 939 —92.77 938 —83.25 937 —56 59 936 -6.5 935.01
-5.98 935 -2 933.92 -.79 933.92 -.1 933.92 0 933.92
.492 933.92 3.95 935 7.5 935.342 14.34 936 35.37 938
43.23 938 132.61 938 148.43 940 156.27 942 164.71 944
188.21 946
Manning's n values num= 3
Sta nval o Sta nval o Sta nval
—101 52 .04 -6.5 035 7.5 .08
Bank Sta: Left Right Coeff cContr. Expan.
-6.5 7.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
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-101.52 -43
62 188.21

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir_ flow begins
Energy head used in spillway design
Spillway height used in design

weir crest shape

Number of Bridge Coefficient Sets =

Low Flow Methods and Data

Energy

I-2.rep

0 horiz.
0 horiz.
.98

Broad Crested

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum

Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end

Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Prof11e #100 -year

OO AR S SO R S AR SR SR R N ORORONCNORORC R ORORORNORORONON
R e e e R R L A A b T A b A A o A R L T S b e A A e R AR Lk L L b 1

Yoo vede T e ety

e e e

* E. G us. (ft)
*Inside BR DS *
* W.S. US. (ft)
937 12 =

Q Tota1 (cfs)
93 .66

* Q Br1dge (cfs)
936 38 =

© Q_weir (cfs)

2.74 %
* Weir Sta Lft (ft)
4.72
* weir Sta Rgt (ft)
55.51 *

e
w

weir Submerg

0.58 =

* Weir Max Depth (ft)

93.11 *

* Min ET1 weir Flow (ft)
1.57 *

* Min E1 Prs (ft)

37.61 *

* pelta EG (ft)

2960.3 =

* pelta WS (ft)

35.25 *

* BR_Open Area (sq ft)
0.33 =

* BR Open vel (ft/s)
0.08

* Coef of Q
0.72 =
* Br Sel Method

938.72
938.52
262.00
262.00

940.01
938.00

49.90
6.87

*Energy only

* Element
* E.G. Elev (ft)
* W.S. Elev (ft)

* Crit w.s. (ft)

* Max Ch1l Dpth (ft)
* vel Total (ft/s)
* Flow Area (sq ft)
* Froude # Chl

* Specif Force (cu ft)
* Hydr Depth (ft)

* W.P. Total (ft)

* conv. Total (cfs)
* Top width (ft)

* Frctn Loss (ft)

* C & E Loss (ft)

* Shear Total (Ib/sq ft) *

* power Total (lb/ft s)
Page 7

to 1.0 vertical
to 1.0 vertical

*Inside BR US

938.35
937.48
937.48
2.81
6.87
38.14
0.79
99.66
1.70
24.48
2363.2
22.46
0.52
0.21
1.20
-115.33



I-2.rep

110152

I R A R S A A R P A R K P ORI ORI N R ORK R NIORONK KN
R e A A L A R i e o A A A R A A e Lol e e ol Al e e Tl A e e A R AR T T i A2 T A e ol A e Tl A e i A e T A A e R R AR T e e T A

Note: Momentum answer is not valid if the water surface is above the low chord or
if there is weir flow. The momentum

answer has been disregarded.
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: 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: Tributary I-2

REACH: 1 RS: 69
INPUT
Description:
Station Elevation Data num= 21
. Sta E1ev Stall.lg]gv Sta E1ev . Sta... Elev Sta ..'g]gy
—101 52 939 —92.77 938 —83.25 937 —56 59 936 -6.5 935.01
-5.98 935 -2 933.92 -.79 933.92 933.92 0 933.92
.492 933.92 3.95 935 7.5 935.342 14 34 936 35.37 938
43.23 938 132.61 938 148.43 940 156.27 942 164.71 944
188.21 946
Manning's n values num= 3
JSta nval o Sta onval o St nval
—101 52 .04 -6.5 035 7.5 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.5 7.5 59.6 59.6 59.6 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-101.52 -43 F
62 188.21 F

CROSS.SECTION OUTPUT Prof11e #100 year

e et de NN B R R R o R R R PR RS
W Fedededededdedehdedehdedefdde e fehddehdddd ik

Yoo vede e e e

* E.G. E1ev (ft) * 936.71 * Element * Left OB * cChannel
R1ght OB *
Vel Head (ft) * 0.29 * wt. n-val. * 0.040 * 0.035
0.080 *
* W.S. Elev (ft) * 936.42 * Reach Len. (ft) * 59.60 * 59.60
59.60 *
* Crit W. S (fov * * Flow Area (sq ft) * 38.26 *  25.96
6.04
* E.G. S1ope (ft/ft) *0.006793 * Area (sq ft) * 48,12 * 25.96
6.04
* Q Total (cfs) * 262.00 * Flow (cfs) * 120.86 * 135.05
6.09 *

Page 8



I-2.rep

* Top W1dth (fo) 86.50
11.25
* vel Tota1 (ft/s) 3.73
1.01 =
* Max Chl Dpth (fv) 2.50
0.54
* conv. Tota1 (cfs) 3178.9
73.9 *
* Length wtd. (ft) 59.60
11.30 =
* Min ch E1 (ft) 933.92
0.23 *
* Alpha 1.34
0.00 *
* Frctn Loss (ft) 0.47
17.21 =
* C & E Loss (ft) 0.03
7 *
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 68
INPUT
Description:
Station Elevation Data num=
. Sta E1ev Stall.lg]gv
—119 83 940 —112.27 939
-22.02 935 -3.22 935
0 933.52 2 933.52
43.91 938 66.41 938
243.57 944 271.67 946
Manning's n values num=
sta nval L.Sta nval o LSta, n Ve
-119.83 .04 -3 .035
Bank Sta: Left Right Lengths:
-3 11

CROSS SECTION OUTPUT Prof11e #100 year

R R PURURVRUY

Yoo e e e

* E.G. E1ev (fv)
Right OB *
* Vel Head (ft)
0.080 =
* W.S. Elev (ft)
145.90 *
; (fo)

* Crit W.s.
* E.G. S1ope (ft/fv)
13.01

13.01

* Q Tota1 (cfs)
18.19

* Top W1dth (ftd
18.48 =

936.21

0.39
935.82
935.82

*0.009078

262.00
96.08

Page 9

* Top W1dth (fv) 61.26 14.00
* Avg. vel. (ft/s) 3.16 5.20
* Hydr. Depth (ft) 1.05 1.85
* conv. (cfs) 1466.5 1638.6
* Wetted Per. (ft) 36.51 14.33
* Shear (1b/sq ft) 0.44 0.77
* Stream Power (lb/ft s) * 188.21 0.00
* cum Volume (acre-ft) 21.05 12.45
* Cum SA (acres) 16.22 3.32
22
B LS - R - UL S - P
—104.85 938 —97 79 "'""ég;"":;é?;£“4“ 936
-3 934.733 -2.7 934.369 -2 933.52
6.13 934.04 11 934.411  31.85 936
164.38 938 197.29 940 220.27 942
3
Sta n val
11 .08
Left Channel Right Coeff Contr. Expan.
145.9 145.9 145.9 .1 .3
* Element * Left OB * channel *
* Wt. n-val. * 0.040 * 0.035
* Reach Len. (ft) * 145.90 * 145.90
* Flow Area (sq ft) * 33.87 *  27.07
* Area (sq ft) * 33.87 * 27.07
* Flow (cfs) * 78.66 * 165.15
* Top width (ft) * 63.60 * 14.00



I-2.rep

* vel Total (ft/s) * 3.54 * Avg. Ve1 (ft/s) * 2.32 % 6.10
* Mix4gh1"Dpth (fo) * 2.30 * Hydr. Depth (ft) * 0.53 = 1.93
* anc TOta] (cfs) * 2749.8 * Conv. (cfs) * 825.6 * 1733.3
* %ggggh Wtd' (fv) * 145.90 * wetted Per. (ft) *  63.74 * 14.62
* Minch §1 (ft) * 933,52 * shear (1b/sq ft) * 0.30 *  1.05
* A?Oﬁg : % 2,01 * Stream Power (1b/ft s) * 271.67 *  0.00
i igégg Léss (ft) * 1,87 * cum Volume (acre-ft) * 21.00 * 12.42

* C&E Loss (ft) * 0.00 * cum SA (acres) * 16.13 * 3.30

CONCANCAC I A SRR S SO IR S AR N S R R O RORC N ORORC R RORORCRORORN
R e e o R R A A e T A R A S ot e A R i L o T L A t e S Y

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 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 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 valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 67
INPUT
Description:
Station Elevation Data num= 25
Sta"' E1ev"" Sta""g]gv"" Sta"' E1ev Sta E1ev""'SF§""g]gy
-366.41 939 —328 66 938 —289 63 937 —197.94 936 -102.9 935
-38.59 934 -21.03 933 -5.77 932.53 -2 932.53 0 932.53
2 932.53 6.21 932.53 32.96 934  91.37 936 99.57 936
127.53 936 150.91 938 182.63 940 200.79 940 211.51 938
252.84 938 330.11 940 359.97 942 389.76 944 418.29 946
Manning's n values num= 3
. Sta n Va1 Sta."p'ygj" Sta n val
—366 41 .04 —38.59 .035 32.96 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-38.59 32.96 110.68 110.68 110.68 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

CONCANCANC I A SRR K S SO IR S AR N R R RO C RORCNCNORORCRCORORORCRORORON
R e e o A R A A e T A A g R Tk A S b T A A L L e T A A R L Ly

* E.G. E1ev (fo) * 934.21 * Element * Left OB * Channel *
Page 10



I-2.rep

Right OB *

* vel Heag (ft) * 0.40 * wt. n-val. * * 0.035
* W.S. E1év (fv) * 933.80 * Reach Len. (ft) * 110.68 * 110.68
*1%?€gsw.é. (fo) * 933.80 * Flow Area (sq ft) * * 51.37
* E.G. S1épe (ft/ft) *0.019552 * Area (sq ft) * * 51.37
* Q Tota1:(cfs) * 262.00 * Flow (cfs) * * 262.00
* Top wid%h (ft) *  64.44 * Top width (ft) * ¥ 64.44
* vel Toté1 (ft/s) * 5.10 * Avg. vel. (ft/s) * * 5.10
* Max Ch1:Dpth (fo) * 1.27 * Hydr. Depth (ft) * * 0.80
* Conv. Téta1 (cfs) * 1873.7 * cConv. (cfs) * * 1873.7
* Length &td. (fov * 110.68 * wetted Per. (ft) * *  64.50
* Min Ch é1 (fv) * 932.53 * shear (1lb/sq ft) * * 0.97
* Alpha : * 1.00 * stream Power (lb/ft s) * 418.29 = 0.00
* Egégg Léss (ft) * 0.19 * cum volume (acre-ft) * 20.94 *  12.28

* C & E Loss (ft) * 0.11 * cum SA (acres) * 16.02 = 3.17
14.22 *

B I I R I A A R P A R N R R K ORI R OR K RORORK KN
R e A A L A i e o A A o R A e i A e e A A A A e e Tl e e Al e e Tl A e T i A e R ARk i e e i A e i A e e i e e R R A e ke T A S

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 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: 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: Tributary I-2

REACH: 1 RS: 66
INPUT
Description:
Station Elevation Data num= 19
AT P T 3 AL SO L\ SR SO -\ DU SN
-136.58 937 -116.7 936 -91.9 935 -59.13 934  -48.3 933
-37.48 932 -35.36 931.82 -2 931.82 0 931.82 2 931.82
23.7 931.82 29.61 932 68.85 933 118.71 936 289.23 938
437.56 940 498.68 942 519.96 944 540.67 946
Manning's n values num= 3

Sta n val Sta n val Sta n val

JONCORCR RCRCRCNC NN
PR A e T A e R

Page 11



I-2.rep

-136.58 .04 -37.48 .035 29.61 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-37.48 29.61 76.03 76.03 76.03 1 .3

CROSS SECTION OUTPUT Profile #100-year

OO AR S SO I S AR R SR S R R ORORCNCSORORC R ORORORNORORONON
R A e e R R L A A b T A b e A A e o A A S e e A e e L R ARk L Lo 1

i;é;% Oé{é; (f) * 933.75 * Element * Left OB * cChannel *
Ve1 Head (ft) * 0.03 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (f) * 933.71 * Reach Len. (ft) * 76.03 * 76.03
* Z?ég3w.é. (ft) * * Flow Area (sq ft) * 15.87 * 126.26
* 2168151;pe (ft/ft) *0.000606 * Area (sq ft) * 15.87 * 126.26
* ngg%a1J(cfs) * 262.00 * Flow (cfs) * 13.05 * 201.14
* igp8&1d£h (fo) * 136.71 * Top width (ft) * 18.54 = 67.09
* 3%10$ot;1 (ft/s) % 1.35 * Avg. vel. (ft/s) * 0.8 *  1.59
* ngggh1JDpth (fo) * 1.89 * Hydr. Depth (ft) * 0.86 = 1.88
* C%nel Téta] (cfs) * 10641.7 * conv. (cfs) * 530.1 * 8169.8
lﬁgﬁggh Qtd (f) * 76.03 * wetted pPer. (ft) * 18.62 * 67.10
* a}n gh E1 (f) * 931.82 * shear (1b/sq ft) * 0.03 = 0.07
* A?pgg . * 1.17 * stream Power (1b/ft s) * 540.67 * 0.00
* Feégg Léss (fr) ® 0.02 * cum volume (acre-ft) * 20.92 * 12.06
* %7&1§ Léss (Ft) * 0.00 * cum SA (acres) * 16.00 *  3.01

ANC RO AR S SO S S AR SR SR R S R N ORORONCNOROR R ORORORNORORONON
R e L R R i A b T A b A A o A A R L S A e g L L T A e e R e 1

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 65

INPUT

Description: Upstream Section of Hw2 (24")

Station Elevation Data num= 19

. Sta E1ev Sta." E1ev Sta E1eV.....$F?... Elev Sta E1ev
—150 97 937 —126.8 936 —109.69 935 -58.74 934 -45.59 933
-31.87 932 -27.4 931.73 -2 929.92 0 929.92 2 929.92

39.24 931.81 46.87 932 83.57 933 127.95 934 155.98 934.81

195.15 936 261.87 938 385.28 940 546.88 942

Manning's n values num= 3

Sta n val Sta n val Sta n val
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R R R R R R R 3
g e T A A R R T L e A e R Tk L b b A S e e A e 1 w

-150.97 .04 -27.4 .035 39 24 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
-27.4 39.24 64.59 64.59 64.59 .3

O-year

B R R RV RU RN RY

CROSS SECTION OUTPUT P il

O S A A R PR R N RN NN
HHEHEARRRNARRTRRRN"

* E.G. E1ev (ft) * 933,72 * Element * Left OB

R1ght OB *
Vel Head (ft) * 0.02 * wt. n-val. * 0.040
0.040 *

* W.S. Elev (ft) * 933,70 * Reach Len. (ft) * 64.59
64.59 *

* Crit W.S. (ft) * 931.52 * Flow Area (sq ft) * 27.95
68.78 *

* E.G. Slope (ft/ft) *0.000168 * Area (sq ft) * 27.95
68.78 *

* Q Total (cfs) * 262.00 * Flow (cfs) * 13.61
31.13 *

* Top wWidth (ft) * 169.56 * Top width (ft) * 27.42
75.49 *

* vel Tota1 (ft/s) * 0.90 * Avg. vel. (ft/s) * 0.49
0.45

* Max Ch1‘Dpth (fo) * 3.78 * Hydr. Depth (ft) * 1.02
C8n31 T;ta1 (cfs) * 20204.5 * cConv. (cfs) * 1049.6
zﬁggggh &td (fo) *  64.59 * wetted Per. (ft) * 27.50
* ;?nséh E1 (fv) * 929.92 * shear (1b/sq ft) * 0.01
* A?bg% . * 1.33 * Sstream Power (lb/ft s) * 546.88

* Frctn Loss (ft) * * cum Volume (acre-ft) * 20.88
17.01 =

* C & E Loss (ft) * * cum SA (acres) * 15.96

., 14.04 %

D S I T A A R P PR R N R OR N N ORONK N
SR e o A e L A Ak Ll e e Tl A e Lol A Lol A e e A L L R ARk T e ek A A T A

CULVERT

RIVER: Tributary I-2
REACH: 1 RS: 64.5

INPUT
Description:
Distance from Upstream XS 32.4
Deck/Roadway width 17.51
weir Coefficient = 2.6
Upstream Deck/goadway Coord1nates
num=
Sta H1 Cord Lo Cord Sta Hi Cord Lo Cord

Yoo e de e e e e

-100 932 91 900 100 932.91 900

Upstream Bridge Cross Section Data
Station Elevation Data num=

19
Sta Elev Sta Elev Sta E1ev Sta E1ev Sta

B R R R R R RSO RUROFOR Pe e e deve e e e e e e
PR e A A O R e A e o A A A R L g A e T g A L A e o A A e 1
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Expan.
.5

Channel
0.035
64.59

193.87

193.87

217.26
66.64

1.12
2.91
16754.4
66.75
0.03
0.00
11.78
2.89

Elev
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-150.97 937 -126.8 936 -109.69 935 -58.74 934 -45.59 933
-31.87 932 -27.4 931.73 -2 929.92 0 929.92 2 929.92
39.24 931.81 46.87 932  83.57 933 127.95 934 155.98 934.81
195.15 936 261.87 938 385.28 940 546.88 942
Manning's n values num= 3
.....SFa n Va1 Sta ' n Va1 \ Sta n val
-150.97 .04 —27.4 035 39.24 .04
Bank Sta: Left Right Coeff contr. Expan.
-27.4 39.24 .3 .5
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi cord Lo cord  sta Wi cord Lo Cord
—100 932.91 900 100 932.91 900
Downstream Bridge Cross Section Data
Station Elevation Data num= 15
Stall.lg]gy"" Sta""g]gy"" Sta N E1ev Sta E1ev""'$pa"' E1ev
-369.54 935 —253 5 934 —23 33 933 —12.73 932 -8.33 931 62
-2 929.91 0 929.91 2 929.91 9.87 931.78 13.59 932
39.4 933 118.43 934 133.95 935 177.11 936 187 937
Manning's n values num= 3
. Sta n Va1 Sta."n'ygj" Sta n val
—369 54 .04 —8.33 .035 9.87 .04
Bank Sta: Left Right Coeff contr. Expan.
-8.33 9.87 .3 .5
Upstream Embankment side slope 0 horiz. to 1.0 vertical
Downstream Embankment side slope 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow .98

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design

weir crest shape

Number of Culverts = 1
Culvert Name Shape Rise Span
24" Circular

FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall

Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked
Exit Loss Coef
32.4 17.51 .013 .013 1
1

Upstream Elevation = 929.92

Centerline Station = 0
Downstream Elevation = 929.91

Centerline Station = 0
CULVERT OUTPUT Prof11e #100 -year gg]y'grggp' 24"
* Q Cu1v Group (cfs) 9.48 * Cculv Fu11 Len (ft)
* # Barrels %* 1 * culv vel us (ft/s)

Page 14

Broad Crested

Entrance Loss Coef

.5

OO R R R RORORCNORON
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* Q Barrel (cfs) 9.48 * culv vel DS (ft/s) 6.03
* E.G. US. (ft) 933.72 * culv Inv E1 Up (ft) 929.92
* W.S. US. (ft) 933.70 * culv Inv E1 Dn (ft) 929.91
* E.G. DS (ft) 933.20 * culv Frctn Ls (ft) ¥ 0.24
* W.S. DS (ft) 932.59 * culv Exit Loss (ft) 0.00
* pelta EG (ft) 0.52 * culv Entr Loss (ft) ¥ 0.28
* pelta ws (ft) 1.11 * Q weir (cfs) *  252.52
* E.G. IC (ft) 933.69 * Weir Sta Lft (ft) * -54.69
* E.G. 0C (ft) 933.72 * weir Sta Rgt (ft) * 114.27
* Culvert Control outlet * weir Submerg ¥ 0.00
* Cculv WS Inlet (ft) 931.92 * weir Max Depth (ft) 0.78
* culv wS outlet (ft) 931.91 * weir Avg Depth (ft) ¥ 0.68
* Culv Nm1 Depth (ft) * * weir Flow Area (sq ft) * 114.55
* Cu1v Crt Depth (ft)""f""ltgév'f'M1n E1 We1r F1ow (ft) ¥ 932,92
CROSS SECTION
RIVER: Tributary I-2
REACH: 1 RS: 64
INPUT
Description: Downstream Section of Hw2 (24")
Station Elevation Data num= 15
Sta"' E1ev"" Sta""g]gy""'§t§"' E1ev Sta E1ev""'
-369.54 935 —253 5 934 -23.33 933 —12.73 932 —8.33
-2 929.91 0 929.91 2 929.91 9.87 931.78 13.59
39.4 933 118.43 934 133.95 935 177.11 936 187
Manning's n values num= 3
. Sta n Va1 Sta" n Va1 Sta n val
—369 54 .04 —8.33 035 9.87 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
-8.33 9.87 88.46 88.46 88.46 .3
CROSS SECTION OUTPUT Profile #100-year . . ..
* E.G. E1ev (f) 933.20 * Element Left OB *
R'I ht oB *
Ve1 Head (ft) 0.61 * wt. n-val. 0.040
0.040 *
* W.S. Elev (ft) 932.59 * Reach Len. (ft) 88.46
88.46 *
* Crit wW.S. (ft) 932.59 * Flow Area (sq ft) 5.25
7.05 *
* E.G. S1ope (ft/ft) *0.009981 * Area (sq ft) 5.25
7.05
* Q Total (cfs) 262.00 * Flow (cfs) 12.14
.55
* Top W1dth (fo) 47.71 * Top width (ft) 10.63
18.88 *
* vel Total (ft/s) 5.43 * Avg. vel. (ft/s) 2.31
1.92 =
* Max Chl Dpth (fo) 2.68 * Hydr. Depth (ft) 0.49
0.37
* conv. Tota1 (cfs) 2622.5 * conv. (cfs) 121.5
135.6 *
* Length wtd. (ft) 88.46 * wetted Per. (ft) 10.67

Page 15

Sta

E1ev

931 62
932
937

Expan.
.5

Channel *

0.035
88.46
35.96
35.96
236.31
18.20

2365.3
18.65



I-2.rep

* M?nggh E1 (fv) * 929.91 * Shear (1b/sq ft) * 0.31 * 1.20
* A?pﬁi . * 1.34 * stream Power (lb/ft s) * 187.00 = 0.00
* F?égg Loss (fv) * 0.10 * cum volume (acre-ft) * 20.88 * 11.43
* %Z&Z% Loss (fv) ® 0.29 * cCum SA (acres) * 15.93 = 2.83

warning: The energy equation could not be balanced within the specified number of
iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 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 or greater than 1.4.

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 valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 63
INPUT
Description: Upstream Section of w4
Station Elevation Data num= 24
Sta"' E1ev . Sta""g]gv"" Sta"' ETev Sta E1ev iy $ta""g]gy
-376.4 935 —273 71 934 —250 23 933 —224.62 932 —186 05 932
-86.59 932 -16.83 931 -9.66 930 -4.33 929.33 -2 928.97
0 928.97 2 928.97 6.48 929.35 12.78 930 24.08 931
35.38 932  105.8 933 176.9 934 239.74 935 260.79 936
274.5 937 280.82 938 286.93 939 293.04 940
Manning's n values num= 3
s Sta n Va1 Sta" n VaT \ Sta n val
—376 4 .04 —9.66 035 12.78 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-9.66 12.78 70.69 70.69 70.69 .1 .3

CROSS SECTION OUTPUT ProfiTe #100-year

OO AR SRR S AN S S AR SR SR S S AR R RO ORI N RORORCN ORORCNCNON
R A A A g A L e T A A R e T A e A A e R Lk T i b b A A b T

e oo e e

* E.G. Elev (ft) * 932.60 * Element * Left OB * cChannel *
Right OB *

* ge848eag () *  0.03 * wt. n-val. % 0.040 * 0.035

* géségETEV () * 932.57 * Reach Len. (ft) %« 70.69 * 70.69

* g;égzw.§. (ft) % 930.99 * Flow Area (sq ft) % 172.67 *  71.40

* E.G. Slope (ft/ft) %0.000389 * Area (sq ft) % 172.67 *  71.40
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47.02 *
* Q Total (cfs) * 262.00 * Flow (cfs) * 104.66
28.38 *
* Top wWidth (ft) * 314.88 * Top width (ft) * 229.60
62.85 *
* vel Tota1 (ft/s) * 0.90 * Avg. vel. (ft/s) * 0.61
0.60
* Max Chl ppth (ft) * 3.60 * Hydr. Depth (ft) * 0.75
0.75 =
conv. Tota1 (cfs) * 13276.3 * conv. (cfs) * 5303.5
1438 0
* Length Wtd (fo) * 70.69 * wetted Per. (ft) * 229.68
62.94 *
* Min Ch E1 (fv) * 928.97 * shear (1b/sq ft) * 0.02
0.02
* Alpha * 2.21 * stream Power (lb/ft s) * 293.04
0.00 *
* Frctn Loss (ft) * * cum Volume (acre-ft) * 20.70
16.95 *
* C & E Loss (ft) * * cum SA (acres) * 15.69
INLINE STRUCTURE
RIVER: Tributary I-2
REACH: 1 RS: 62
INPUT
Description:
Distance from Upstream XS = 68.69
Deck/Roadway width = 2
weir Coefficient = 2.6
weir Embankment Coordinates num = 10
Elev Sta

Sta Elev Sta E1ev Sta Elev Sta

R U PURURVRUY FORORURLY B R R R VR

—1000 932.19 —7.95 932 19 -7.95 932.2 -3.03
3.03 929.77 3.03 932.3 8.08 932.3 8.08

R R U URORLY

o
£

o
£

O R R R R OR N RORON KA
Rk e A A e T A (S

*

128.96
22.44
1.81
3.18
6534.8
22.56
0.08
0.00
11.32
2.78

E1ev

932.2 -3.03 929 77
932.24 1000 932.24

Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream_Embankment side slope ) = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98

Elevation at which weir flow begins
weir crest shape

INLINE STRUCTURE OUTPUT Prof11e #100 year Inl Struct

R R PURURVRUY e e e e e e N e e Y TNy

Broad Crested

ORI SR R R K N ORI
PR e e T A T A L A R Ik

* E.G. E1ev (fv) * 932.60 * Q Gates (cfs) ®
* W.S. Elev (ft) * 932.57 * Q Gate Group (cfs) *
* Q Total (cfs) * 262.00 * Gate Open Ht (ft) *
* Q Weir (cfs) * 262.00 * Gate #Open *
* Weir Flow Area (sq ft) * 133.89 * Gate Area (sq ft) *
* wWeir Sta Lft (ft) * -239.97 * Gate Submerg *
* Weir Sta Rgt (ft) * 77.59 * Gate Invert (ft) *
* wWeir Max Depth (ft) * 2.83 * Gate Weir Coef *
* Weir Avg Depth (ft) * 0.42 = *
* Weir Coef (ftAl/2) * 2.600 * Q Breach (cfs) *
* Weir Submerg * 0.22 * Breach Avg velocity (ft/s) *
* Min E1T weir Flow (ft) * 929.78 * Breach Flow Area (sq ft) *
* Wr Top wdth (ft) * 317.56 * *

Page 17
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0.00

932.00

1.00
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0.000



OO SRR SR AR R SRR R RO SORORCORORONCNORORCNCRORCNK NORORCRNE ORCRNCROR N SO)
P A A A A A A R I L e A A A A A A R A A A T A A o R R i A o T

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT
Description:
Station Elevation Data
Sta E1ev
-376.4 935 —273 71
-86.59 932 -16.83
0 927.97 2
35.38 932 105.8
274.5 937 280.82

Manning's n values
Sta n Va1
—376 4 .04

Left
-4.33

Bank Sta: Right

6.48

CROSS SECTION OUTPUT Prof11e #100 -year

OO SRR SRR S AR S S AR SR SR I S R R RO ORI R ORORCN ORORCRCNON
R A A e R R L A A T A A A R T A e R ik L L ot S b b A A b T A

Yoo ve e ve ety

* E. G E1ev (ft)
R1 ht oB *
Ve1 Head (ft)
0.040 *
. Elev (ft)
84.25 *
* Crit w.S. (ft)
37.29 *
* E.G. S1ope (ft/ft)
37.29 *
* Q Total (cfs)
8.20

* Top WTdth (fo)
28.99 =
* vel Total (ft/s)
1.83 *
* Max Chl Dpth (fv)
1.29

* conv. Tota1 (cfs)
1633.4 =

* Length wtd. (ft)
29.12 =

* Min ch ET (ft)

0.14 =

* Alpha

0.00 =

Frctn Loss (ft)

16.95 *

* C&E
13 82

PPR TR ROROR)

e
w

Loss (ft)

Sta

Sta"
—4.33

RS: 61

num=

934 -
931
927.97
933
938

num=
n Va1

035

Lengths:

932.17
0.16
932.00

*0.001744

262.00
260.13
1.95
4.03
6274.6
84.25
927.97
2.79
0.12
0.01

E1ev

I-2.rep

Downstream Section of w4

24

Sta E1ev Sta

933 —224.62
930 -4.33
929.35 12.78
934 239.74
939 293.04

250 23
-9.66

6.48
176.9
286.93

3

Sta n val

B A A R K A ORI ORI A
Fehdedehdde el

6.48 .04

Left channel
84.25 84.25

Right
84.25

* Element
* Wt. n-val.
(fo

* Flow Area (sq ft)

* Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vvel.
* Hydr.
* conv.
(fd
* Shear (1b/sq ft)

* Stream Power (lb/ft s) *

* cum Volume (acre-ft)

* Ccum SA (acres)

CANCRCA S SRR SRR S AR S S A R SR S AR I S AR O R R ORI N R ORORCN ORORCONO)
R A A A A L A A A A L A A R L A A o R R Lk L L b b A A b T
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929.33

E1ev iy
932 —186

24,
260.

05
-2
08
79

930
935
940

Coeff Contr.
1

Left OB *

0.040
84.25
58.38
58.38
37.34
220.32
0.64
0.26
894.3
220.44
0.03
293.04
20.70
15.32

[ ROROROROROS
EaR T L Ay

EORCACIRCINE SICSRE SECSRCIRE SRE SRC T SRE SIE SRCIRR SUE SRC ST IRE SRR SR TSR SO SRE SO SO RN
R A e T b T A A o A R R A A b T A o e R L L A e T e AR T L Ly

Elev

932
927.97
931
936

Expan.
.3

Channel *

0.035
84.25
38.90
38.90
156.45
10.81
4.02
3.60
3746.9
11.39
0.37
0.00
10.98
2.76
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CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 60

INPUT
Description: Upstream Section of B5
Station Elevation Data num= 20
Sta E1ev Sta ETev Sta ETev Sta E1ev Sta Elev
-344.47 935 —219 95 934 —203 27 933 —108.12 932 —18.25 931
-14.15 930 -8.66 929.33 -7 929 -2.72 927.53 0 927.53
2 927.53 5.36 929 5.96 929.08 7.82 930 9.65 931
84.25 932 129.31 933 226.68 934 292.06 935 306.56 936

Manning's n values num= 3
Sta N val sta n val sta n val

Yoo e Yoo ety

—344.47 .04 -7 .035 5.96 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7 5.96 49.43 49.43 49.43 .3 .5
Skew Angle = 41

CROSS SECTION OUTPUT Profile #100-year

* E.G. ETev (fv) * 932.04 * Element * Left OB * Channel *
R1ght oB *
ge848eag (ft) * 0.13 * wt. n-val. % 0.040 = 0.035
* W.S. Elev (ft) * 931.90 * Reach Len. (ft) * 16.11 = 16.11
16.11 =
* g;i§6w.§. (fo) * 930.39 * Flow Area (sq ft) * 59.20 * 50.15
* E}éé6s19pe (ft/ft) %0.001178 * Area (sq ft) * 59,20 * 50.15

* g0+35a1¢(cfs) * 262.00 * Flow (cfs) * 56,02 * 175.09
* ;gbogidgh (fo) * 176.38 * Top width (ft) * 92.38 * 12.96

* vel Total (ft/s) % 1.79 * Avg. vel. (ft/s) ®* 0.95 *  3.49
* Mgkggh1lopth (ft) * 4,37 * Hydr. Depth (ft) *  0.64 *  3.87
* an33 T;taT (cfs) * 7634.9 * conv. (cfs) * 1632.4 * 5102.2
* Eggg%h wtd. (f) * 16.11 * wetted Per. (ft) * 92.58 * 13.52
* ainséh ET (fo) * 927.53 * shear (1lb/sq ft) * 0.05 = 0.27
# A?pgg . * 2.64 * Stream Power (1b/ft s) * 306.56 * 0.00
* Freen Léss (ft) * * cum volume (acre-ft) * 20.59 *  10.89
* %i&jg Léss (fv) * * Ccum SA (acres) * 15.02 * 2.73

BRIDGE
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RIVER: Tributary I-2
REACH: 1

INPUT

Description:

Distance from Upstream XS

Deck/Roadway width

Weir Coefficient

Bridge Deck/Roadway Skew

Upstream
num=

i Sta Hi Cord Lo Cord o

R R PURURVRUY

—226 413 929.5 900
12.747 932.12 930.66

Upstream Bridge Cross Section Data

Station Elevation Data num= 0
Sta"' E1ev ik Sta "'C]oy""'Sta"' E1ev Sta
-344 .47 935 —219 95 934 -203.27 933 —108.12
-14.15 930 -8.66 929.33 -7 929 -2.72 9
2 927.53 5.36 929 5.96 929.08 7.82
84.25 932 129.31 933 226.68 934 292.06
Manning's n values num= 3
sta nval ~ sta nval  sta nval
-344 .47 .04 -7 .035 5.96 .04
Bank Sta: Left Right Coeff contr. Expan.
-7 5.96 .3 .5
Skew Angle = 41
Downstream Deck/Roadway Coordinates
num=
Sta H1 Cord Lo Cord"" Sta H1 Cord Lo Cord Sta H1
—226.413 929 5 900 -12. 747 931 9 930 34 0 9
12.747 932.12 930.66 75.471 932.3 900 150.942
Downstream Bridge Cross Section Data
Station Elevation Data num= 27
. Sta E1ev Sta"' E1ev Sta E1ev . Sta
—320 27 935 —196.9 934 —150.88 933 —94 57
-9.67 930 -7.76  929.2 -7.02 929 -2.13 9
.48 927.53 2.12 927.6 7.71 928 8.99
114.92 931 143.83 932 176.22 933 209.24
255.38 936 259.82 936 269.36 935 278.9
303.77 933 363.5 934
Manning's n values num= 3
. Sta n Va1 Sta" n Va1 Sta n val
—320 27 .04 —7.02 035 8.99 .04
Bank Sta: Left Right Coeff cContr. Expan.
-7.02 8.99 .3 .5
Skew Angle = 41
Upstream Embankment side sTope 0 horiz.

RS: 59.5

8.3
2

I-2.rep

16.11

8

.6

41

Deck/Roadway Coordinates
6

) Sta H1 Cord Lo Cord . Sta H1
12 747 931.9 930.34 0 9
75.471 932.3 900 150.942

Page ib

Cord Lo Cord
31.94 930.47
932 900
LEleY, LSt Eley
932 -18.25 931
27.53 0 927.53
930 9.65 931
935 306.56 936
Cord Lo Cord
31 94 930 47
932 900
o Elev Sta E1ev
932 -12 931
27.53 0 927.53
929.3 27 .38 930
934 237.26 935
934 287.85 933

to 1.0 vertical



I-2.r
0 horiz. to 1.0 vertical
.98

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

i ning

Broad Crested
Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy )
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow
Submerged Inlet cd
Submerged Inlet + outlet Cd
Max Low Cord

[
[o0]

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDG OUTPUT Prof11e #100 year

e e e e et e e e NN B R R R o L R R PR RS
Yededededehdedehdededede NN deddeddefddNk

PR
ww

* E.G. US. (ft) * 932.04 * Element *Inside BR US

*Inside BR DS *

* W.S. US. (ft) * 931.90 * E.G. Elev (ft) * 932.03

932.03 *

* Q Total (cfs) * 262.00 * w.S. Elev (ft) * 931.90

931.90 *

* Q Bridge (cfs) * 207.43 * Ccrit w.S. (ft) * 930.31

930.01 *

* Q Weir (cfs) * 54.57 * Max chl ppth (ft) * 4,37
4.37 *

* Weir Sta Lft (ft) * -111.31 * vel Total (ft/s) * 3.52
3.37 *

* Weir Sta Rgt (ft) * 6.62 * Flow Area (sq ft) * 74.50

77.65 *

* Weir Submerg * 0.00 * Froude # chl * 0.48
0.42 =

* weir Max Depth (ft) * 0.62 * specif Force (cu ft) * 148.06

169.28

* Min E1 weir Flow (ft) * 931.48 * Hydr Depth (ft) * 0.85
1.04 *

* Min E1 Prs (ft) * 930.60 * w.P. Total (ft) * 135.42

127.13 *

* De1ta EG (ft) * 0.60 * conv. Total (cfs) *

* De'Ita WS (fv) * 0.53 * Top width (ft) * 87.51

74.67

* BR Open Area (sq ft) * 39.55 * Frctn Loss (ft) *

* BR Open Vel (ft/s) * 5.24 * C & E Loss (ft) *

* coef of Q * * Shear Total (lb/sq ft) *

* Br Sel Method * Press/Weir * Power Total (lb/ft s) = -344 .47

-320.27 *
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Yoo e e e e ve e e e

Note: The downstream water surface is above the minimum elevation required for
orifice flow. The orifice flow equation was
used for pressure flow.

Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid, water surface was used.
Note: For the cross section inside the bridge at the upstream end, the water

surface and energy have been projected from

the upstream cross section. The selected bridge modeling method does not
compute answers inside the bridge.
Note: For the cross section inside the bridge at the downstream end, the water
surface and energy have been projected from

the downstream cross section. The selected bridge modeling method does not
compute answers inside the bridge.

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 59
INPUT
Description: Downstream Section of B5
Station Elevation Data num= 27
. Sta E1ev Sta." E1ev Sta E1ev“‘llSpq... Elev Sta ...g]gy
—320 27 935 —196.9 934 —150.88 933 -94.57 932 -12 931
-9.67 930 -7.76 929.2 -7.02 929 -2.13 927.53 0 927.53
.48 927.53 2.12 927.6 7.71 928 8.99 929.3 27.38 930
114.92 931 143.83 932 176.22 933 209.24 934 237.26 935
255.38 936 259.82 936 269.36 935 278.9 934 287.85 933
303.77 933  363.5 934
Manning's n values num= 3
. Sta n Va1 Sta.' n Va1 \ Sta n val
—320 27 .04 —7.02 035 8.99 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.02 8.99 68.22 68.22 68.22 .3 .5

Skew Angle = 41
CROSS SECTION OUTPUT Prof11e #100 year

B R R R R R R R R U RS
LA i e T A L A R Ak e e i e T A e i A R ARk ke e 1

* E.G. E1ev (ft) * 931.44 * Element * Left OB * Channel *
Right OB *
* Vel Head (ft) * 0.07 * wt. n-val. * 0.040 * 0.035
0.040 *
* W.S. Elev (ft) * 931.38 * Reach Len. (ft) * 68.22 * 68.22
68.22 *
* Crit W.S. (ft) * * Flow Area (sq ft) * 0 12.94 % 54.97
110.43 *
* E.G. Slope (ft/ft) *0.000787 * Area (sq ft) * 0 12.94 % 54.97
110.43 *
¥ Q Tota1 (cfs) * 262.00 * Flow (cfs) * 6.77 * 144.39
110.85
* Top W1dth (fo) * 168.80 * Top width (ft) * 36.00 * 16.01
116.79
* vel Tota1 (ft/s) * 1.47 * Avg. Vvel. (ft/s) * 0.52 * 2.63
1.00 *
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% Max_chl Dpth (ft) £ 3.85 * ydr. Bepth (FO) £ 0.36 *  3.43
* an3 Téta] (cfs) * 9339.8 * conv. (cfs) * 241.3 * 5147.1
*382%gih Qtd (f) *  68.22 * Wetted per. (ft) * 9 36.39 * 16.79
*1&?n gh E1 (f) * 927.53 * shear (1b/sq ft) * 0.02 = 0.16
* A?pgg B * 1.96 * Stream Power (1b/ft s) * 363.50 * 0.00
* Feégg Léss (fo) * 0.04 * Cum volume (acre-ft) * 20.56 * 10.84
* %i&zg Léss (fv) * 0.01 * Cum SA (acres) ¥ 14.94 = 2.73

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 58

INPUT
Description: Upstream Section of w3
Station Elevation Data num= 17
Sta E1ev Sta Elev Sta Elev Sta Elev Sta E1ev
—175 35 934 —139.75 933 -107.32 932 -71.28 931 -38.31 930
-8.73 929.35 -6.97 929 -2 927.4 0 927.4 2 927.4
5.33 929 7.32 929.28 46.05 930 95.89 931 377.15 932
455.45 933 496.57 934

Manning's n values num= 3
Sta n val Sta n val Sta n val

R R PURURVRUY R R R R R R R R R R
Rk e Al A e A R Ak ke ek T A e A (e 1

—175 35 .04 —6.97 .035 5.33 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.97 5.33 30.03 30.03 30.03 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-175.35 -51.63 F
47.61 496.57 F

CROSS SECTION OUTPUT Prof11e #100 -year

OO SRR SRR S AN S S AR SR SR K S A R R RO OB R R ORORCR ORORCRCNON
R A A A R A L e o A o A R e T A e A R R R L L e b A A b T

Yoo e Yoo ety D R R R R R R R R R
P A A R L A A o A T A A R R Ik L L b T A A A e o A R L A e e A A T

* E.G E1ev (fv) * 931.38 * Element * Left OB * Channel *
Right OB *

* ge848eag (fv) * 0.04 * wt. n-val. * 0.040 * 0.035
* gésé3E1gv (Ft) % 931.34 * Reach Len. (ft) * 30.03 * 30.03

* gg%zzw.§. (ft) % 930.26 * Flow Area (sq ft) % 68.37 * 41.86
*1§éééss19pe (Ft/ft) %0.000556 * Area (sq ft) % 83.09 *  41.86
*Q Tgta] (cfs) * 262.00 * Flow (cfs) * 79.47 * 91.77

*1£9p1¥1dyh (fo) * 276.09 * Top width (ft) * 76.68 * 12.30
* vel Total (ft/s) * 1.43 * Avg. vel. (ft/s) * 1.16 * 2.19
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1 2 %
* Max Chl ppth (ft) 3.94
1.71 *
* Conv. TotaT (cfs) * 11113.1
3849.9
* Length Wtd (fo 30.03
42.31 *
* Min Ch E1 (fv) 927.40
0.06
* Alpha 1.28
0.00 =
* Frctn Loss (ft)
16.65 *
* C & E Loss (ft)
13.43 *
INLINE STRUCTURE
RIVER: Tributary I-2
REACH: 1 RS: 57
INPUT
Description:
Distance from Upstream XS = 10
Deck/Roadway width = 2
weir Coefficient = 2.6
weir Embankment Coord1nates num
Sta ETev Sta ETev
—8.8 929.21 8 8 929 21

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins

weir cr

INLINE STRUCTURE OUTPUT Prof11e #100 year

est shape

Yoo e Yoo e e

E.G.
W.S.
* Q Tot
* Q wei
weir
weir
weir
weir
weir
weir
* Weir
* Min E
* Wr To

Yoo vede e e e

e sk

CROSS S

RIVER:
REACH:

E1ev (ft)

Elev (ft)

al (cfs)

r (cfs)

Flow Area (sq ft)
Sta Lft (ft)

Sta Rgt (ft)

Max Depth (ft)
Avg Depth (ft)
Coef (ftAal/2)
Submerg

1 weir Flow (ft)
P, wdth (ft)

B

ECTION

Tributary I-2
1

R

I-2.rep
Hydr. Depth (ft)
(cfs)

wetted Per.

conv.
(fv
Shear (1b/sq ft)

Stream Power (lb/ft s) *

Cum volume (acre-ft)

Cum SA (acres)

B I I S T A A M A K N R KA
R A e Tl A e T A AR Ak T A e T T i A T A e 1

.98

InT Struct:

0 horiz.
0 horiz.

Broad Crested

o
0

o
0

o
w

B S A A N K R R R R ORI RO
Rk e T A e i A e e A R R SRk T A e A

1.53
3370.9
44.71
0.05
496.57
20.48
14.85

o
e

o
e

o
=

3.40
3892.4
12.92
0.11
0.00
10.77
2.71

to 1.0 vertjca]
to 1.0 vertical

B R R R o R R IR R R LR R R ORORORS
P e R I T L b b A S T L e i L Y

931.38 * Q Gates (cfs)
931.34 * Q Gate Group (cfs)
262.00 * Gate Open Ht (ft)
262.00 * Gate #Open
170.82 * Gate Area (sq ft)
-51.63 * Gate Submerg
47.61 * Gate Invert (ft)
2.17 * Gate Weir Coef
72 *
2.600 * Q Breach (cfs) *
0.99 * Breach Avg velocity (ft/s) *
929.22 * Breach Flow Area (sq ft) *
99.24 =
S: 56

Page 24

0.00

931.29

1.00
0.00
0.00
0.000

PO RO AR S S S AR R S R SR RCORC ORI ORORCRSORORCNON
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I-2.rep

INPUT
Description:
Station Elevation Data num= 22
Sta E1ev Sta E1ev Sta E1ev Sta Elev Sta E1ev
—175 35 934 —139.75 933 —107.32 932 —71 28 931 -38.31 930
-8.73 929.35 -6.97 929 -2 926.91 0 926.91 2 926.91
5.33 929 7.32 929.28 33.49 930 117.36 931 158.43 932
168.97 933 174.07 933.62 181.78 933 191.88 932 408.22 932
496.01 933 534.6 934
Manning's n values num= 3
Sta n val Sta n Va1 Sta n val
—175 35 .04 -6.97 035 5.33 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.97 5.33 103.77 103.77 103.77 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-175.35 -34.69 F
25.97 534.6 F

CROSS.SECTION OUTPUT Prof11e #100 year

e e et Ne B R R R o R R R R PURURS
w® FededededehdedehdedehdedefddeNhdefehddehddedd ik

i;Shg OE1§V (ft) * 931.37 * Element * Left OB * cChannel *
Vel Head (ft) * 0.08 * wt. n-val. * 0.040 * 0.035
* 3 240E1;v (ft) * 931.29 * Reach Len. (ft) * 37.53 * 37.53
* gZ1E3W S. (fo * 930.18 * Flow Area (sq ft) *  46.70 * 45.21
* é?é?951épe (ft/ft) *0.000884 * Area (sq ft) * 79.10 * 45.21
*lés+g%a1:(cfs) * 262.00 * Flow (cfs) * 72.94 * 128.84
* ggbzéidth (ft) * 211.04 * Top width (ft) * 74.78 * 12.30
*16219$0ta1 (ft/s) * 2.03 * Avg. Vvel. (ft/s) * 1.56 * 2.85
* M%x6gh1‘Dpth (fo) * 4.38 * Hydr. Depth (ft) * 1.68 * 3.68
* anzg T;ta1 (cfs) * 8812.9 * conv. (cfs) * 2453.4 % 4333.8
zggggZh &td (ft) * 37.53 * Wetted Per. (ft) * 27.76 % 13.32
* ﬁ?n6ch E1 (ft) * 926.91 * Shear (1b/sq ft) * 0.09 = 0.19
* A?p%g . * 1.28 * stream Power (lb/ft s) * 534.60 * 0.00
* F?égg Léss (ft) * 0.07 * cum volume (acre-ft) * 20.48 * 10.62
* %6&62 Léss (ft) * 0.14 * cum SA (acres) * 14.80 = 2.70

13.33

D I S A A R P AR R R R R ORI RO
PR e T e e A Rk Tk A T A e T A A 1

B T R I A A R P PR RN K R ORI PR RN R ORI RORONC NN
R A A L A (e T A (e e Lol e e e L R A e e T e e e i e T A A R A ke T A A i A e T A

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than 0.7 or greater than 1.4. o ]
This may indicate the need for additional cross sections.
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I-2.rep
BRIDGE
RIVER: Tributary I-2
REACH: 1 RS: 55

INPUT
Description:

Distance from Upstream XS = 37.53
Deck/Roadway width = 50.03
weir Coefficient = 2.6
Upstream Deck/Roadway Coord1nates
num= 4
i Sta H1 Cord Lo Cord . Sta H1 Cord Lo Cord o Sta H1 Cord Lo Cord
—200 933 —10 933 931 lO 933 931
200 933
Upstream Bridge Cross Section Data
Station Elevation Data num= 22
Sta"' E1ev ik Sta "'C]ov' i Sta N E1ev Sta E1ev ....$F§....E1?Y
-175.35 934 139 75 933 —107 32 932 —71.28 931 -38.31 930
-8.73 929.35 -6.97 929 -2 926.91 0 926.91 2 926.91
5.33 929 7.32 929.28 33.49 930 117.36 931 158.43 932
168.97 933 174.07 933.62 181.78 933 191.88 932 408.22 932
496.01 933 534.6 934
Manning's n values num= 3
. Sta n Va1 Sta ' n Va1 \ Sta n val
—175 35 .04 —6.97 035 5.33 .04
Bank Sta: Left Right Coeff cContr. Expan.
-6.97 5.33 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-175.35 -34.69 F
25.97 534.6 F
Downstream Deck/Roadway Coordinates
num=
Sta H1 Cord Lo Cord . Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
—200 933 —10 933 931 10 933 931
200 933
Downstream Bridge Cross Section Data
Station Elevation Data num= 26
. Sta E1ev Sta"' E1ev Sta E1ev . Sta... Elev Sta ) E1ev
—206 16 934 —163.34 933 —139.84 932 —116 86 931 -86.69 930
-16.62 930 -10.42 929 -6.83 928.6 -2 926.73 0 926.73
2 926.73 5.54 927.96 5.83 928 13.08 929 20.75 930
29.02 931 39.12 932 48.66 933 87.65 933 95.42 932
105.96 931 154.78 931 350.86 931 377.33 931 400.42 932
405.17 932.21
Manning's n values num= 3
...Sta n val Sta n Va1 Sta n val

e e e Te e e e et e e v e Ny PPORUR B R A K T MO K N CORK NN
ww Rk A e A AR Ak T e ek L A 1

—206 16 .04 —6.83 035 5.54 .04
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Bank Sta: Left Right
-6.83 5.54
Ineffective Flow num=
Sta L Sta R Elev
-206.16 -50.87
32.2 405.17

Coeff Contr.

2

Permanent

F
F

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Ener%y head used in spillway design

way height used in design

Spil
weir crest shape

Number of Bridge Coefficient Sets

Low Flow Methods and Data

Energy

i

I-2.rep

Expan.
.3

0 horiz.
0 horiz.
.98

Broad Crested

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum

Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end

Criteria to check for pressure flow =

BRIDGE OUTPUT Prof11e #100 year

e e et e e e et e vt Ne

* E.G. US.

(fo)

*Inside BR DS *
* W.S. US. (ft)
930 85 *

Q Total (cfs)
930 43 *

Q Br1dge (cfs)
9 9.5

* Q We1r (cfs)

3.70 *

* Weir Sta Lft (ft)
4.82 *

* Weir Sta Rgt (ft)
54.40 *

* Weir Submerg

0.48 *

* Weir Max Depth (ft)
120.59 =

* Min ET weir Flow (ft)
2.70 *

* Min E1 Prs (ft)
24.35 %

* pelta EG (ft)
4167.5 *

* Delta WS (ft)

20.11 *

* BR Open Area (sq ft)
0.05 =

931.
931.
.00
.00

262
262

933.
931.
.67
.81
.40

55

37
29

01
00

Upstream energy

B S
Yedededededededehdedek

e
=

Element

* E.G. Elev (ft)
Elev (ft)
* Crit W.S. (ft)

* W.S.

* Max Ch1 ppth (ft)

* vel Total (ft/s)

* Flow Area (sq ft)

* Froude # Chl

Specif Force (cu ft)
* Hydr Depth (ft)

* W.P. Total (ft)

* conv. Total (cfs)

* Top width (ft)

* Frctn Loss (ft)

Page 27

to 1.0 vertjca]
to 1.0 vertical

grade Tine

B I A A N P R OR N R R ORI RFORCORK KA
PR e e T A e e AR Ak Tk A S T A e T A A e Y

*Inside BR US

* 931.16
* 930.60
* 930.07
* 3.69
* 5.54
* 47.30
* 0.55
* 113.05
# 2.36
* 23.86
* 3455.1
* 20.08
* 0.24



I-2.rep

*OBEOOpgn vel (ft/s) * 5.54 * C & E Loss (ft) * 0.07
*Oéggf gf Q * * Shear Total (lb/sq ft) * 0.71
* Br ie] Method *Energy only * Power Total (lb/ft s) * -175.35

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 54
INPUT
Description:
Station Elevation Data num= 26
. Sta E1ev Sta"' E1ev Sta E1ev . Stq... Elev Sta E1ev
—206 16 934 —163.34 933 —139.84 932 —116 86 931 -86.69 930
-16.62 930 -10.42 929 -6.83 928.6 -2 926.73 0 926.73
2 926.73 5.54 927.96 5.83 928 13.08 929 20.75 930
29.02 931 39.12 932 48.66 933 87.65 933 95.42 932
105.96 931 154.78 931 350.86 931 377.33 931 400.42 932
405.17 932.21
Manning's n values num= 3
. Sta n Va1 Sta"'p'ygj" Sta n val
—206 16 .04 —6.83 .035 5.54 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.83 5.54 123.44 123.44 123.44 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-206.16 -50.87 F
32.2 405.17 F

CROSS SECTION OUTPUT Prof11e #100 -year

iisﬁg.og1$v (f) * 930.70 * Element * Left OB * cChannel *
* Vel Head (ft) * 0.21 * wt. n-val. * 0.040 * 0.035
* 3:2?0E1;v (ft) * 930.49 * Reach Len. (ft) ¥ 123.44 * 123.44
lgi1i4w S. (fo) * * Flow Area (sq ft) * 28.77 * 39.76
* 53G6SS1Ope (ft/ft) *0.002376 * Area (sq ft) * 49,69 * 39.76
* é3T23a1"(cfs) * 262.00 * Flow (cfs) * 39.15 * 173.98
* Top8W1dth (fo) * 126.08 * Top width (ft) * 94.49 * 12.37
* %212$ot;1 (ft/s) * 2.84 * Avg. vel. (ft/s) * 1.36 * 4.38
* M§X02h1"Dpth (fv) * 3.76 * Hydr. Depth (ft) * 0.65 * 3.21
* C%ns Total (cfs) * 5375.4 * conv. (cfs) * 803.3 * 3569.5
*lggﬁgZh Qtd. (f) * 123.44 * wetted Per. (ft) * 44,14 *  12.93

Page 28
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I-2.rep

19.39 =

* Min Ch E1 (fv) * 926.73 * Shear (1b/sq ft) * 0.10 * 0.46
0.18

* Alpha ' * 1.71 * stream Power (lb/ft s) * 405.17 = 0.00

* Frctn Loss (fv) * 0.17 * Cum volume (acre-ft) * 20.43 * 10.53
16.

* C & E Loss (ft) * 0.04 * cum SA (acres) * 14.74 = 2.67
13.26 *

I R S T A A R P A R K R ORK SR ROR K R N
R e o A o e A R e e i e e o A A R A e e Tl e e ol A (e L A R Ak A e e T i e i 2 T A e T i e Tl A e i e T A A A R kR ek T A e 1

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 53

INPUT
Description:
Station Elevation Data num= 12
Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta E1ev
—81 92 931 —72 37 930 —21 39 929 —8.61 928 1 —2 926 59
0 926.59 2 926.59 10.02 928.2 14.67 929 20.96 930
156.27 931 202.8 931.9

Manning's n values num= 3
Sta n val Sta n Va1 Sta n val

R R PRV RUY PORUR R R R U URY
ww Ek T A e L AR Ak T e (e L A 1

—81 92 .04 —8.61 035 10.02 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-8.61 10.02 99.2 110.1 126.17 1 .3

CROSS SECTION OUTPUT Profile #100-year

CANCCANC S SRR SRR S AR S S A R SR S AR I S R N RO ORI N ORORCR ORORCNCRON
R A A g R L A A T A A R e T A b e R Lk T L b e A A b T

* E.G. Elev (ft) * 930.49 * Element * Left OB * Channel *

Right OB *

* ge84geag (ft) * 0.08 * wt. n-val. * 0.040 * 0.035

*lgési7E1ev (ft) * 930.40 * Reach Len. (ft) % 99.20 * 110.10
§E1E6w S. (fov) * * Flow Area (sq ft) * 70.60 = 59.62

* 55G16S1ope (ft/ft) *0.000923 * Area (sq ft) * 70.60 * 59.62

* Q Tgta] (cfs) * 262.00 * Flow (cfs) % 81.97 * 165.08

* ggp6g1dth (fov * 151.94 * Top width (ft) * 67.62 * 18.63
* V81Sgota1 (ft/s) * 1.69 * Avg. vel. (ft/s) * 1.16 * 2.77
* MSX3§h1¢Dpth (fv) * 3.81 * Hydr. Depth (ft) * 1.04 = 3.20

* 28?“1 Total (cfs) % 8622.1 * Conv. (cfs) * 2697.4 * 5432.6
* Length wtd. (ft) * 110.07 * wetted Per. (ft) *  67.69 * 18.96
Page 29



I-2.rep
65.84 *
* Min Ch E1 (fv) * 926.59 * sShear (1b/sq ft) * 0.06 * 0.18
0.02
* Alpha * 1.85 * Sstream Power (lb/ft s) * 202.80 = 0.00
0.00 =
* Frctn Loss (ft) * 0.08 * cum volume (acre-ft) * 20.26 * 10.39
16.52 *
*C&E Loss (fv) * 0.01 * cum SA (acres) * 14.52 = 2.62
13 14

JOWOR
wwRHNR

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 52

INPUT
Description:
Station Elevation Data num= 20
Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta E1ev
-51.32 931 —31 89 930 —16 46 929 —13.94 928.22 —2 926 49
0 926.49 2 926.49 16.35 928.09 18.18 929 20.51 930
24.74 931 32.73 932 40.72 933 50.72 933 60.19 932
70.24 931 130.44 930 422.33 930 446.44 931 468.86 931.9

Manning's n values num= 3
Sta N val sta n val Sta n val

Yoo e Yoo e Tt

—51.32 .04 -13.94 .035 16 35 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-13.94 16.35 181.07 146.99 122.24 i .3

CROSS SECTION OUTPUT Prof11e #100 year

L L R R R R PR RY
EAR e e Al e e ol A e o e A Rk (e Lol A e Al e e Tl i e i 2 Tl A e T i A2 T A e i A T A A T T A R AR Ak T A e 1

e e e e e et e NN B R R R o R R R R PV RURY
w® FededededehdedehdedehdedefddeNhde el dehdd el ik

* E.G. E1ev (fv) * 930.40 * Element * Left OB * Channel *

Right OB *

* vel Head (ft) * 0.05 * wt. n-val. * 0.040 * 0.035
0.040 *

* W.S. Elev (ft) * 930.35 * Reach Len. (ft) * 181.07 * 146.99
122.24 =

*Crit w. S (fo * * Flow Area (sq ft) * 18.64 * 95.06
112.26

* E.G. S1ope (ft/ft) *0.000540 * Area (sq ft) * 18.64 * 95.06
112.26

* Q Total (cfs) * 262.00 * Flow (cfs) * 13.28 * 200.05
48.67 *
* Top width (ft) * 381.88 * Top width (ft) * 24.71 =+ 30.29
326.87 *
* vel Tota1 (ft/s) * 1.16 * Avg. Vvel. (ft/s) * 0.71 * 2.10
0.43

* Max Ch1‘Dpth (fo) * 3.86 * Hydr. Depth (ft) * 0.75 * 3.14

* C8n34 T;ta1 (cfs) * 11275.8 * Conv. (cfs) * 571.5 * 8609.7

*zgzﬁggh wtd. (ft) * 144.75 * Wetted Per. (ft) * 24.87 * 30.50

*35Zn3ch El (ft) * 926.49 * Shear (1b/sq ft) * 0.03 = 0.11
0-01 7 Page 30



I-2.rep

* Alpha * 2.56 * Stream Power (lb/ft s) * 468.86 * 0.00
0.00 *

* Frctn Loss (ft) * 0.02 * Ccum Volume (acre-ft) * 20.16 * 10.19
16.32 =

* C & E Loss (ft) * 0.01 * cum SA (acres) * 14.41 = 2.56
7 *

A NCRCAC A AR S AR I S AR SR SR R N ORORONCONORORCRORORORNORORCNON
R e e R R L A A b T A A e R R T S e e A o R Lk A A e L A R 1

warning: Divided 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.

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 51
INPUT
Description:
Station Elevation Data num= 22
Stall.lg]gv"" Sta""g]gv"" Sta"' ETev Sta E1ev""'$pqllllg1gy
-211.44 932 —163 11 930 —127 43 929 —57.92 929 -52.54 929
-17.26  928.4 -2 926.32 0 926.32 2 926.32 17.28 928.25
22.29 929 57.91 930 62.48 931 67.55 932 89.6 932
127.58 931 180.38 930 195.96 929 301.17 929 506.36 930
558.7 931 575.77 931.9
Manning's n values num= 3
. Sta n Va1 Sta.' n VaT Sta n val
—211 44 .04 —17.26 035 17.28 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-17.26 17.28 139.54 139.54 139.54 .1 .3

CROSS SECTION OUTPUT Profile #100-year

Yoo vede e e e e e 2 R R R R o R R R R R R R R RSO ROROPORY
i A R i A A R L A o T A A o A A R i b L A A L A A L R R e e A b o A A S b e A A e L R A L Ly

iisﬁg.051$v (f) * 930.37 * Element * Left OB * cChannel *
* Vel Head (ft) * 0.00 * wt. n-val. * 0.040 * 0.035
* 3:2?0E1;v (ft) * 930.36 * Reach Len. (ft) * 139.54 * 139.54
*lg2134w S. (fo) * * Flow Area (sq ft) * 192.85 * 108.97
*3E?G§751épe (ft/ft) *0.000068 * Area (sq ft) * 192.85 * 108.97
359TgZa1"(cfs) * 262.00 * Flow (cfs) *  68.63 *  81.85
* Top5W1th (fo) * 595.36 * Top width (ft) * 154,58 * 34.54
*43212$ot;1 (ft/s) * 0.38 * Avg. vel. (ft/s) * 0.36 = 0.75
* ngzghT"Dpth (fv) * 4.04 * Hydr. Depth (ft) * 1.25 = 3.15
* an3 TgtaT (cfs) * 31693.4 * conv. (cfs) * 8301.5 * 9901.0
1giggg§h Qtd. (f) * 139.54 * wetted Per. (ft) * 154.61 * 34.80
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406.39 *
* Min Ch E1 (fv)

926.32
0.00
* Alpha 1.67
0.00 =
* Frctn Loss (ft) 0.01
15.63 *
* C & E Loss (fv) 0.00
11 54

oo
w

oo
w

oo
w

RO R O
WRRRR™

I-2.rep
Shear (1b/sq ft)

Stream Power (lb/ft s) *

Cum volume (acre-ft)

Cum SA (acres)

B I I A A A N R K N AR N O
e e A A S T A (e o Tl A e A e T L A T

warning: Divided flow computed for this cross-section.

CROSS SECTION

RIVER: Tributary I-2

OO SRR SRR S AN S S A R SR SR I S AR S RO R N R ORORCN ORORCRCRON
R A A g R L A A T o A A A kT A b b A A R Ik T S b i A A b T 4

REACH: 1 RS: 50
INPUT
Description:
Station Elevation Data num= 22
Stall.lg]gv"" Sta""g]gv"" Sta"' E1ev Sta
-267.52 932 —199 44 930 —164 77 929 —37.83
-2 926.12 0 926.12 2 926.12 34.83
50.8 930 62.23 931 80.47 932 103.52
150.38 931 166.11 930 207.16 929 256.13
667.26 931 762.33 932
Manning's n values num= 3
. Sta n Va1 Sta" n Va1 Sta n val
—267 52 .04 —23.79 035 34.83 .04
Bank Sta: Left Right Lengths: Left Channel Right
-23.79 34.83 38.2 38.2 38.2
CROSS SECTION OUTPUT Profile #100-year =
* E.G. E1ev (fov) 930.36 * Element
Right OB *
* Vel Head (ft) 0.00 * wt. n-val.
0.040 *
* W.S. Elev (ft) 930.35 * Reach Len. (ft)
38.20 *
* Crit wW.S. (ft) * Flow Area (sq ft)
397.58 *
* E.G. Slope (ft/ft) *0.000041 * Area (sq ft)
397 58 *
Q Total (cfs) 262.00 * Flow (cfs)
4.78
* Top W1dth (fo) 712.16 * Top width (ft)
465.82 *
* vel Total (ft/s) 0.32 * Avg. vel. (ft/s)
0.21 *
* Max Chl Dpth (fo) 4.23 * Hydr. Depth (ft)
0.85
* conv. Tota1 (cfs) * 41065.7 * Conv. (cfs)
13288.0 *
* Length wtd. (ft) 38.20 * wetted Per. (ft)
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* 0.01 0.01

575.77 0.00

* 19.72 9.85
* 14.04 2.45
Elev ~ Sta  Elev
929 -23.79 928.2
928.1  39.25 929
933 130.05 932
929 572.85 930
Coeff Contr. Expan.
.1 .3

Left OB *

0.040
38.20
228.36
228.36
61.67
187.72
0.27
1.22
9665.5
187.76

Channel *

0.035
38.20
193.07
193.07
115.56
58.62
0.60
3.29

* 18112.3

58.78
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466.00 *
* Manogh E1 (fv) * 926.12 * sShear (1b/sq ft) * 0.00 * 0.01
* ATbha . * 1.86 * stream Power (lb/ft s) * 762.33 = 0.00

* Frctn Loss (fv) * 0.00 * Cum volume (acre-ft) * 19.04 * 9.37
14.38

* C & E Loss (ft) * 0.00 * cum SA (acres) * 13.49 = 2.30
10.15 *

I R S T A A R P A R K R ORK SR ROR K R N
R e o A o e A R e e i e e o A A R A e e Tl e e ol A (e L A R Ak A e e T i e i 2 T A e T i e Tl A e i e T A A A R kR ek T A e 1

warning: Divided 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.

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 49

INPUT
Description: Upstream Section of B4
Station Elevation Data num= 25
Sta ETev Sta Elev Sta Elev Sta Elev Sta Elev
—285 46 931 —216.53 930 -187.86 929 -151.6 929 -143.04 930
-126.27 930 -24.48 929 -17.36 929 -7.43 928.31 -2 926.12
0 926.12 2 926.12 6.4 927.73 9.03 928 10.56 929
45.41 930 53.81 931 69.67 932 109.03 933 143.88 932
154.81 931 165.74 930 576.13 930 673.92 931 772.02 932

Manning's n values num= 3
Sta N val Sta N VaT sta n val

Yoo e Yoo e e

—285.46 .04 —7.43 035 6.4 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.43 6.4 15.76 15.76 15.76 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
-285.46 -143.04 F

CROSS SECTION OUTPUT ProfiTe #100-year

OO AR S SO I S AR R SR R N ORORCNCNOROR R ORORORNORORONON
R e e e R R L A A b T A b A A o A e R I L b e A S ot A e R 1

* E.G. ETev (fv) * 930.35 * Element * Left OB * Channel *

Right OB *

* ge848ea9 (fv) * 0.03 * wt. n-val. * 0.040 * 0.035

* Ww.S. Elev (ft) % 930.32 * Reach Len. (ft) x* 2.24 *  2.24
2.24 ¥

*lgg%g3w.§. (ft) % 929.43 * Flow Area (sq ft) * 115.18 *  48.64
*156663519pe (ft/ft) *0.000465 * Area (sq ft) * 197.39 *  48.64
* Q Tgta] (cfs) * 262.00 * Flow (cfs) * 82.73 = 99.60

*4£9ng1dyh (fov * 732.44 * Top width (ft) * 231.37 * 13.83
* vel Total (ft/s) * 0.77 * Avg. vel. (ft/s) * 0.72 = 2.05
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* ng4Ch1‘Dpth (fo) * 4.20 * Hydr. Depth (ft) * 0.85 * 3.52
* C8n36 Tota1 (cfs) * 12150.8 * cConv. (cfs) * 3836.9 * 4618.9
*352ﬁ92h wtd. (ft) * 2.24 * wetted Per. (ft) * 135.64 * 14.54
*4§Zn6gh E1 (ft) * 926.12 * Shear (1b/sq ft) * 0.02 = 0.10
* A?og% . * 3.07 * Stream Power (lb/ft s) * 772.02 * 0.00
* F?cgg Loss (ft) * 0.00 * cum volume (acre-ft) * 18.86 * 9.26
* %4&12 Loss (ft) * 0.02 * cum SA (acres) * 13.31 = 2.27

R I S P A R PR AR K A RO R ORI N R ORI RORONK KA
SR e e A e e A R Ak Tk A (e Tl A e Aol 1 ol e T i e Tl e e Tl A e T A e T A R AR I kA e T A e 1

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

BRIDGE
RIVER: Tributary I-2
REACH: 1 RS: 48.5

INPUT
Description:

Distance from Upstream XS = 2.24
Deck/Roadway width = 11.94
weir Coefficient = 2.6
Upstream Deck/Roadway Coord1nates
num= 5
i Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord o Sta H1 Cord Lo Cord
—120 929 85 900 —12 5 930.43 928.43 O 930.37 928.27
12.5 930.35 928.19 100 930.2 900
Upstream Bridge Cross Section Data
Station Elevation Data num= 25
Sta"' E1ev . Sta"' E1ev " Sta"' E1ev Sta E1ev i Stall.lg]gy
-285.46 931 216 53 930 187 86 929 —151.6 929 143 04 930
-126.27 930 -24.48 929 -17.36 929 -7.43 928.31 -2 926.12
0 926.12 2 926.12 6.4 927.73 9.03 928 10.56 929
45.41 930 53.81 931 69.67 932 109.03 933 143.88 932
154.81 931 165.74 930 576.13 930 673.92 931 772.02 932
Manning's n values num= 3
. Sta n Va1 Sta" n Va1 Sta n Va1
—285 46 .04 —7.43 035 6.4 .04
Bank Sta: Left Right Coeff contr. Expan.
-7.43 6.4 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
-285.46 -143.04 F
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Downstream Deck/Roadway Coordinates
5

Elev

927
25.7
930

num=
Sta H1 Cord Lo Cord"" Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
—300 929.85 900 —12 5 930.43 928.43 0 930.37 928.27
12.5 930.35 928.19 100 930.2 900
Downstream Bridge Cross Section Data
Station Elevation Data num= 17
. Sta E1ev Sta." E1ev Sta E1ev“‘llSta... Elev Sta  Eley
—262 83 930 —242.23 929 —194.57 928 -49.8 928 -14.74
-13.96 926 -13.77 925.7 -2 925.7 0 925.7 2 9
12.39 926 16.12 927 22.35 928 27.49 929 33.65
73.18 931 79.68 932
Manning's n values num= 3
. Sta n Va1 Sta.' n Va1 \ Sta n val
—262 83 .04 —13.96 035 12.39 .04

Bank Sta: Left Right Coeff contr. Expan.
-13.96 12.39 .3 5

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.98

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir_ flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad 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 Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Prof11e #100 -year.

Yoo vede T e ety SRCUCRCC I AR A ASORC N AR E ACRC ORI SN RN RS RNCRORCRC R RORORCRORORONSORORORORORON NORORONON
EE A A A O A A A A R A A o A A A A e A g A L A e R I A A o g A L L e e g A R T A3

e e

* E.G. US. (fv) * 930.35 * Element *Inside BR U

*Inside BR DS *

* W.S. US. (ft) * 930.32 * E.G. Elev (ft) * 930.33

929.86 *

* Q Total (cfs) * 262.00 * w.S. Elev (ft) * 930.24

929.66 *

SZQ Biidge (cfs) * 79.04 * Crit w.s. (ft) * 930.24
* Q Weir (cfs) * * Max Ch1 ppth (ft) * 4.12
3.96 *

* Weir Sta Lft (ft) * * Vel Total (ft/s) * 1.86
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*3w2$r éta Rgt (ft) * * Flow Area (sq ft) * 140.90
stg?r éubmerg * * Froude # chl * 0.21
*szgr &ax Depth (ft) * * Specif Force (cu ft) * 92.31
33h141n6E1 weir Flow (ft) * 929.94 * Hydr Depth (ft) * 0.27
* Min E% Prs (ft) * 928.38 * w.P. Total (ft) * 567.15
E1Dg%ta EG (ft) * 0.59 * conv. Total (cfs) * 2352.9
353§1§a¢&s (ft) * 0.56 * Top width (ft) * 620.65
* BR Opén Area (sq ft) * 21.47 * Frctn Loss (ft) * 0.09
*OégOOpén vel (ft/s) * 3.68 * C & E Loss (ft) * 0.03
koéggf ;f Q % * Shear Total (1b/sq ft) * 0.19

* Br sel Method *Energy only * Power Total (lb/ft s) * -285.46

RN I AR R AN ONK S ORI N RCORK NI AR N RN
Rk e L A o R A Ak T A e Tk Al (e e e T

D I R P A R R M O N ORONK N
R e T L e A A e A R ke

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 48
INPUT
Description: Upstream Section of W2/Downstream Section of B4
Station Elevation Data num= 17
. Sta E1ev Sta....E??Y.. Sta Elev _Sta Elev Sta ..'g]gy
—262 83 930 —242.23 929 -194.57 928 -49.8 928 -14.74 927
-13.96 926 -13.77 925.7 -2 925.7 0 925.7 2 925.7
12.39 926 16.12 927 22.35 928 27.49 929 33.65 930
73.18 931 79.68 932
Manning's n values num= 3
. Sta n Va1 Sta" n Va1 \ Sta n val
—262 83 .04 —13.96 035 12.39 .04
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Elevation at which weir flow begins
weir crest shape

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-13.96 12.39 41.86 41.86 41.86 .3 .5
ECTION OUTPUT Prof11e #100 year o o
* E.G. E1ev (fo 929.76 * Element * Left OB * Channel *
R1ght OB *
vel Head (ft) 0.01 * wt. n-val. * 0.040 * 0.035
0.040 *
* W.S. Elev (ft) 929.76 * Reach Len. (ft) * 41.86 * 41.86
41.86 *
* Crit W.S. (ft) 927.23 * Flow Area (sq ft) * 402.25 * 105.36
34.47 *
* E.G. S1ope (ft/ft) *0.000060 * Area (sq ft) * 402.25 * 105.36
34.47
* Q Tota1 (cfs) 262.00 * Flow (cfs) * 161.07 * 86.77
4.17
* Top W1dth (ft) 290.02 * Top width (ft) * 243.90 *  26.35
19.77 *
* vel Total (ft/s) 0.48 * Avg. vel. (ft/s) * 0.40 * 0.82
0.41 *
* Max Chl Dpth (fo) 4.06 * Hydr. Depth (ft) * 1.65 * 4.00
1.74
conv. Tota1 (cfs) * 33880.6 * conv. (cfs) * 20828.5 * 11220.2
1831 9 =
Length wtd. (ft) 41.86 * wetted Per. (ft) * 244,43 *  26.52
0 4 %
* Min ch E1 (ft) 925.70 * shear (1b/sq ft) * 0.01 = 0.01
0.01 *
* Alpha 1.42 * Stream Power (lb/ft s) * 79.68 * 0.00
0.00 *
* Frctn Loss (ft) * Ccum Volume (acre-ft) * 18.83 * 9.24
14.11 =
* C & E Loss (ft) * Ccum SA (acres) * 13.26 * 2.27
65 %
INLINE STRUCTURE
RIVER: Tributary I-2
REACH: 1 RS: 47
INPUT
Description:
Distance from Upstream XS = 39.86
Deck/Roadway width = 2
Weir Coefficient = 2.6
weir Embankment Coordinates num = 10
o Sta E1ev Sta . E1ev Sta E1ev ..$F§... Elev Sta ..'g]gy
—800 929.32 —4.85 929 32 —4.85 928.16 4.85 928.16 4.85 929.36
12.47 929.36 12.47 929.36 19.12 929.36 19.12 929.25 800 929.25
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98

I-2.rep

Broad Crested
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INLINE STRUCTURE OUTPUT Prof11e #100 -year In1 Struct

* E.G. E1ev (ft) * 929.76 Q Gates (cfs) *

* W.S. Elev (ft) * 929.76 * Q Gate Group (cfs) * 0.00 *
* Q Total (cfs) * 262.00 * Gate Open Ht (ft) * 928.58
* Q Weir (cfs) * 262.00 * Gate #Open *

* wWeir Flow Area (sq ft) * 137.54 * Gate Area (sq ft) * 1.00
* Weir Sta Lft (ft) * -257.97 * Gate Submerg * 0.00
* wWeir Sta Rgt (ft) * 32.20 * Gate Invert (ft) * 0.00
* Weir Max Depth (ft) * 1.60 * Gate weir Coef * 0.000
* wWeir Avg Depth (ft) * 0.47 = *

* Weir Coef (ftAl/2) * 2.600 * Q Breach (cfs) *

* weir Submerg * 0.05 * Breach Avg velocity (ft/s) *

* Min E1 Weir Flow (ft) * 928.17 * Breach Flow Area (sq ft) *

Yoo vede e ve e e

o e .

* Wr Top wdth (ft) * 290.16 *
e et o e oo o o e e o o o e
Jede e et g dede de e e ST R R R A e e R e o

CROSS SECTION

RIVER: Tributary I-2

CANCRCANC I SRR S SO S SO N S A R SR RS ORI ORORCRSORORCNON
R A R g A L i A A o A R R T A A e R e S e e Rk 1

REACH: 1 RS: 46
INPUT
Description: Downstream Section of W2
Station Elevation Data num= 16
Sta"' E1ev ik Sta"' E1ev " Sta"' E1ev Sta E1ev""'SF§""g]gy
-286.47 930 202 12 928 124 99 927 —14.74 927 -13.96 926
-13.77  925.7 -2 923.76 0 923.76 2 923.76 12.39 926
16.12 927  22.35 928 27.49 929 33.65 930 73.18 931
79.68 932
Manning's n values num= 3
Sta nval ~Sta nval sta nval
—286.47 .04 -13.96 .035 12 39 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-13.96 12.39 174.66 174.66 174.66 i .3

CROSS SECTION OUTPUT Prof11e #100 year

* E.G. E1ev (fo) * 928.59
Right OB *
* vel Head (ft) * 0.01
0.040 *
* W.S. Elev (ft) * 928.58
174 66 *
Crit w. S (ft)
15.31
* E.G. S1ope (ft/ft) *0.000132
15.31
* Q Total (cfs) * 262.00
7.21 *
* Top wWidth (ft) * 251.76
12.92 *
* vel Tota1 (ft/s) * 0.68
0.47
* Max Chl ppth (ft) * 4.82
1.18 *

oo
w

B R R R R R R R R PR RS
FededededehdedehdedehdedefddeNhde el dehddddfhdn

Element * Left OB * channel *
wt. n-val. * 0.040 * 0.035
Reach Len. (ft) * 174.66 * 174.66
Flow Area (sq ft) * 265.51 * 103.47
Area (sq ft) * 265.51 * 103.47
Flow (cfs) * 131.09 * 123.70
Top width (ft) * 212.48 *  26.35
Avg. vel. (ft/s) * 0.49 * 1.20
Hydr. Depth (ft) * 1.25 * 3.93
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conv. Total (cfs)

628.0 *

* Length wtd. (ft)
13.19 =

* Min Cch ET (ft)
0.01 =

* Alpha
0.00 *

* Frctn Loss (ft)
14.11 =

* C&E

Loss (ft)

9.63

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT
Description:

Station Elevation Data num=
. Sta ETev Stall.lg]gv
—401 82 930 —373.56 929 -
-115.54 926 -75.36 927
-2 924.79 0 924.79
22.16 927 200.45 928
235.77 932
Manning's n values num=
sta nval .St nval e
-401.82 .04 -18.22 .035
Bank Sta: Left Right Lengths:
-18.22 17.89
Ineffective Flow num= 1
Sta L Sta R Elev Permanen
-401.82 -75.36 F

CROSS SECTION OUTPUT

Yoo e Yoo ety

e
w

E.G E1ev (ft)
Right OB *
* vel Head (ft)

0.040 =

* W.S. Elev (ft)
26.06 *

* Crit w.S. (ft)
198.46 *

* E.G. STope (ft/ft)
198 46
* Q Total (cfs)

82.72 *
* Top width (ft)
186.81 *
* Vel Total (ft/s)
0.42 =

* Max Chl Dpth (ft)

* 22833.5

174.66
923.76
1.73
0.02
0.00

RS: 45

ProfiTe #100-year

928.57

0.01
928.56
926.43

*0.000116

262.00
562.66
0.63
3.77

I-2.rep

Upstream Section of B3

* Conv. (cfs) * 11424.9 * 10780.6
* Wetted Per. (ft) 212.98 26.91
* Shear (1b/sq ft) 0.01 0.03
* Stream Power (1b/ft s) * 79.68 0.00
* cum Volume (acre-ft) 18.83 8.93
* Cum SA (acres) 13.05 2.25
21
B0 < SO L S SO L I - SN -1 1
338.33 928 —305 44"""""55;":£é6?££“4“ 926
-36.6 927 -18.22 926 -17.31 925.65
2 924.79 15.98 925.65 17.89 926
208.08 929 214.91 930 222.99 931
3
Sta L val
o 89“""""t6;
Left Channel Right Coeff Contr. Expan.
49.93 49.93 49.93 .3 .5
t
* Element Left OB * cChannel *
* wt. n-val. 0.040 0.035
* Reach Len. (ft) 26.06 26.06
* Flow Area (sq ft) 98.17 120.52
* Area (sq ft) 684.08 120.52
* Flow (cfs) 56.39 122.89
* Top wWidth (ft) 339.74 36.11
* Avg. vel. (ft/s) 0.57 1.02
* Hydr. Depth (ft) 1.72 3.34
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* Cdﬁeé Téta] (cfs) * 24296.8 * conv. (cfs) * 5229.4 * 11396.2
*7EZ%d%h &td. (fv) * 26.06 * wetted Per. (ft) * 57.17 *  36.26
*13?ﬁgzh é] (fv) * 924.79 * shear (1b/sq ft) * 0.01 = 0.02
* A?bﬂi : * 1.56 * Stream Power (lb/ft s) * 235.77 * 0.00
* EECEE Léss (ft) * 0.01 * cum volume (acre-ft) * 16.92 * 8.48

Loss (fv) * 0.00 * cum SA (acres) * 11.94 = 2.12

I R S A A R P A R K R R ORR SR ROR N R N
R e o A e L A R e e i A e o A A R A e e Lol e e ol A A L A R Ak i e e Tl i e i 2 Tl A e T i e o R Ak i ek T A A T A e A A T A AR

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

BRIDGE
RIVER: Tributary I-2
REACH: 1 RS: 44.5

INPUT
Description:

Distance from Upstream XS =  26.06
Deck/Roadway width = 10.08
weir Coefficient = 2.6

Upstream Deck/Roadway Coordinates
5

num=
Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
—600 927.8 900 —19 78 928 11 926 35 0 928.18 926.23
19.78 928.1 926.36 150 927.5 900
Upstream Bridge Cross Section Data
Station Elevation Data num= 21
. Sta E1ev Sta "'g]ov Sta E1ev . Sta. . Elev Sta ..'g]gy
—401 82 930 —373.56 929 —338.33 928 —305 44 927 -260.24 926
-115.54 926 -75.36 927 -36.6 927 -18.22 926 -17.31 925.65
-2 924.79 0 924.79 2 924.79 15.98 925.65 17.89 926
22.16 927 200.45 928 208.08 929 214.91 930 222.99 931
235.77 932
Manning's n values num= 3
Sta n'ya]""'Sta" n Va1 " Sta "q'ya1
—401 82 .04 -18.22 035 17 89 .04
Bank Sta: Left Right Coeff cContr. Expan.
-18.22 17.89 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
-401.82 -75.36 F
Downstream Deck/Roadway Coordinates
num=
Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord

Yoo vede T e ety Yo e Yo ¥e ¥ Yoo e de e e e e e e e
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-600 927.8 900 -19.78 928.11 926 35 0 928.18
19.78 928.1 926.36 150 927.5 900
Downstream Bridge Cross Section Data
Station Elevation Data num=
Stall.lg]gv"" Sta""g]gy""'§t§"' E1ev Sta E1ev""'
-421.99 930 —391 37 929 -351.33 928 —318.69 927
-120.15 926 -77.41 927 -18.2 927 -17.28 926
-2 924.79 0 924.79 2 924.79 16.09 925.77
26.8 927 77 .31 927 90.95 927 98.41 928
115.38 930 124.56 931 126.55 931.22
Manning's n values num= 3
. Sta n Va1 Sta.' n Va1 Sta n val
—421 99 .04 —16.96 035 16.09 .04
Bank Sta: Left Right Coeff contr. Expan.
-16.96 16.09 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
-421.99 -77.41 F

Upstream Embankment side sTope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Ener%y head used in spillway design
Spillway height used in design

weir crest shape

.98

Broad 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 Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum

926.23

Sta E
-277.82

-16.96 925.

19.42
106.21

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

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end

Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Prof11e #100 year

R U R PURURVRUY B I I I I A A A P A R R P R K SR RN K I RORK K ORONK NN
R A e e R A e (e Tl A e T Aol A ol A e Tl i e i A A A R AR e A A T A e b Al A T A A 1

Yoo e e e ve e v v

* E.G. US. (ft) * 928.57 * Element
*Inside BR DS *
* W.S. US. (ft) * 928.56 * E.G. Elev (ft)
928 45 *
Q Total (cfs) * 262.00 * w.S. Elev (ft)
928 26 *
; g Bgidge (cfs) * 50.49 * Crit w.s. (ft)
3Q We1r (cfs) * * Max Ch1l ppth (ft)
*3w§8r Sta Lft (ft) * * vel Total (ft/s)
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*Inside BR US

928.55
928.53
928.08
3.74
1.27

Tev

926
55
926
929
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* weir Sta Rgt (f) * * Flow Area (sq ft) * 206.30
Zgwg?r éubmerg * * Froude # Chl * 0.12
*Owgfr &gx Depth (ft) * * Specif Force (cu ft) * 175.86
1351E3E1"We1r Flow (ft) * 927.76 * Hydr Depth (ft) * 0.74
i E{¢Prs (ft) * 926.36 * w.P. Total (ft) * 363.78
gsgé?%a éG (fo) * 0.78 * conv. Total (cfs) * 5594.8
Deita ws (ft) * 0.82 * Top width (ft) * 561.41
462.09 *

* BR Open Area (sq ft) * 38.76 * Frctn Loss (ft) * 0.05
*03230pén vel (ft/s) * 1.30 * C & E Loss (ft) * 0.05
*Oéggf éf Q * * Shear Total (lb/sq ft) * 0.08
*OB§SSe1 Method *Energy only * Power Total (lb/ft s) * -401.82

o
- w®
SRCORCRR RO RORON R ORORORCONORORCNCRORONCNCRORCNNOSORCRNRORCNNCRORCNCN
B A o R R A A A L R R L L o A A R R T i Ao L (3

JORORORCNCN ANCRCAC S A AR K SN SO I S AR SR SR R N ORORONCNOROR R ORORORNORORCNON
wwRHRNR R e R I i A b T A b A A o A e R R Tk L S b T A e R

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 44
INPUT
Description: Downstream Section of B3
Station Elevation Data num= 23
Stall.lg]gv"" Sta""g]gv"" Sta"' E1ev Sta E1ev . $ta""g]gy
-421.99 930 —391 37 929 —351 33 928 —318.69 927 277 82 926
-120.15 926 -77.41 927 -18.2 927 -17.28 926 -16.96 925.55
-2 924.79 0 924.79 2 924.79 16.09 925.77 19.42 926
26.8 927 77 .31 927 90.95 927 98.41 928 106.21 929
115.38 930 124.56 931 126.55 931.22
Manning's n values num= 3
Sta n val Sta n val Sta n val
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-421.99 .04 -16.96 .035 16 09 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-16.96 16.09 151.44 151.44 151.44 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
-421.99 -77.41 F

CROSS SECTION OUTPUT Prof11e #100 -year

CANCACANC S SRR SRR S AR S S A R SR S AR I S AR R RO OB N R ORORCN ORORCONON
R A A e g A L e e A A R e T A e A A o R R Lk L L b b A A b T

SRCRORRN

iisﬁg.og1$v (fv) * 927.79 * Element * Left OB * Channel *
* Vel Head (ft) * 0.05 * wt. n-val. * 0.040 * 0.035
* 3:2?0E1év (f) * 927.74 * Reach Len. (ft) * 151.44 * 151.44
1é%1i4w S. (fo) * * Flow Area (sq ft) * 45,57 % 84.90
* 24G83S1Ope (ft/ft) *0.000656 * Area (sq ft) * 432.48 *  84.90
* 84Tg%a1"(cfs) * 262.00 * Flow (cfs) * 35.65 * 172.97
* Top3W1dth (ft) * 439.31 * Top width (ft) * 325.88 *  33.05
* 3213$ota1 (ft/s) * 1.34 * Avg. vel. (ft/s) * 0.78 = 2.04
* ngggh1"Dpth (fv) * 2.95 * Hydr. Depth (ft) * 0.75 = 2.57
* angl Total (cfs) * 10230.2 * conv. (cfs) * 1392.1 * 6753.8
*zggﬁgih &td. (f) * 151.44 * wetted Per. (ft) * 61l.12 * 33.10
* 3?ﬁsgh é] (ft) * 924.79 * Shear (1b/sq ft) * 0.03 * 0.11
* A?bgi : * 1.65 * Stream Power (1b/ft s) * 126.55 * 0.00
* Feégg Léss (fo) * 0.06 * Cum volume (acre-ft) * 16.56 * 8.40
* ég&sé Léss (fod * 0.01 * Cum SA (acres) * 11.55 = 2.08

OO SRR SRR S AN S S AR SR SR K S AR R RN ORON RORORCN ORORCNCNON
R A A R R L A A T A A R R T A e R ik L A bt S b b A A b T 4

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 43

INPUT

Description: Upstream Section of wl

Station Elevation Data num= 22

. Sta E1ev Sta N E1ev Sta E1ev . Sta... Elev Sta ..'g]gy
—530 27 930 —488.74 929 —439.49 928 —393 25 927 -320.46 926
-197.69 925 -100.37 925 -71.09 926 -14.03 926 -12 924.525

-10.7 923.58 -2 923.58 0 923.58 2 923.58 14.47 924.82
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18.92 926 260.44 926 467.67 927 636.76
658.22 930 670.01 931
Manning's n values num= 3
. Sta n Va1 Sta."p'ygj" Sta n val
—530 27 .04 -12 .035 14.47 .04
Bank Sta: Left Right Lengths: Left Channel Right
-12 14.47 23.85 23.85 23.85
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-530.27 -71.09 F
29.4 670.01 F
CROSS SECTION OUTPUT Prof11e #100 -year
* E.G E1ev (fv) 927.72 * Element
Right OB *
* Vel Head (ft) 0.03 * wt. n-val.
0.040 *
* W.S. Elev (ft) 927.69 * Reach Len. (ft)
23.85 *
* Crit w.S. (ft) 925.36 * Flow Area (sq ft)
27.92 *
* E.G. Slope (ft/ft) *0.000231 * Area (sq ft)
707 68 *
Q Total (cfs) 262.00 * Flow (cfs)
.75
* Top WTdth (fv) * 1010.44 * Top width (ft)
570.62 *
* vel Total (ft/s) 1.14 * Avg. vel. (ft/s)
0.85 *
* Max Chl Dpth (fo) 4.11 * Hydr. Depth (ft)
1.87
* conv. Tota1 (cfs) * 17252.7 * conv. (cfs)
1563 8 =
* Length wtd. (ft) 23.85 * wetted Per. (ft)
15.08 *
* Min ch E1 (ft) 923.58 * shear (1b/sq ft)
0.03 *
* Alpha 1.32 * Stream Power (lb/ft s) *
0.00 *
* Frctn Loss (ft) * cum Volume (acre-ft)
12.20 *
* C & E Loss (ft) * cum SA (acres)
3 *
INLINE STRUCTURE
RIVER: Tributary I-2
REACH: 1 RS: 42
INPUT
Description:
Distance from Upstream XS = 1
Deck/Roadway width = 2
weir Coefficient = 2.6
weir Embankment CQord1nates num = 8

I-2.rep

A NCCAC A AR S SO S S AR SR SR R RO RORCNCNORORCRORORORNORORONON
R e L e e R R i i A b T A b A A o A R R L L b e A A o R AR Ik L L b 1

ANCANCAC A AR S SO R S AR R SR R R N ORORCNCNORORC R ORORORCNORORCONON
R e L R ik i A b T A b A A o R R R L A o e A e R e 1
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928 647.08

Coeff Contr.
.3

Left OB *

0.040
23.85
101.62
795.58
81.84
413.36
0.81
1.72
5389.5
59.57
0.02
670.01
14.43
10.27

929

Expan.
.5

Channel *

0.035
23.85
100.56
100.56
156.41
26.
1.56
3.80

47

* 10299.4

26.84
0.05
0.00
8.07
1.98
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s $ta E1ev Sta "'g]gy" Sta Elev ....$ta. E1ev Sta E1ev
—600 927 —7.6 927 -7.6 925.58 0 925 58 0 925 58
7.6 925.58 7.6 926.97 600 926.97

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.98

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

weir crest shape

Broad Crested

INLINE STRUCTURE OUTPUT Prof11e #100 year In1 Struct

* E.G. E1ev (ft) * 927.72 * Q Gates (cfs) *

* W.S. Elev (ft) * 927.69 * Q Gate Group (cfs) * 0.00
* Q Total (cfs) * 262.00 * Gate Open Ht (ft) *  926.85
* Q weir (cfs) * 262.00 * Gate #Open *

* Weir Flow Area (sq ft) * 94,69 * Gate Area (sq ft) * 1.00
* wWeir Sta Lft (ft) * -71.09 * Gate Submerg * 0.00
* Weir Sta Rgt (ft) * 29.40 * Gate Invert (ft) * 0.00
* wWeir Max Depth (ft) * 2.14 * Gate Weir Coef * 0.000
* Weir Avg Depth (ft) * 0.94 = *

* Weir Coef (ftAl/2) * 2.600 * Q Breach (cfs) *

* Weir Submerg * 0.28 * Breach Avg velocity (ft/s) *

* Min ET weir Flow (ft) * 925.59 * Breach Flow Area (sq ft) *

iclwr TopJJWJtht]JJ(JthgJJJJ "'l'7::"100LL4L-9LLL.:LLLLLLLL """"JJJJJJJJJJ.:JJJ""II!!

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 41
INPUT
Description:
Station Elevation Data num= 21
. Sta E1ev Sta"' E1ev Sta E1ev . Sta... Elev Sta ) E1ev
—530 27 930 —488.74 929 —439.49 928 —393 25 927 -320.46 926
-197.69 925 -100.37 925 -71.09 926 -14.03 926 -10.7 925.3
-2 923.58 0 923.58 2 923.58 14.47 924.82 18.92 926
260.44 926 467.67 927 636.76 928 647.08 929 658.22 930
670.01 931
Manning's n values num= 3
Sta U.Y??.....?F?.. n Va1 " Sta"'q'y§1
—530.27 .04 -10.7 035 14 47 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-10.7 14.47 71.74 71.74 71.74 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-530.27 -29.51 F
23.96 670.01 F

CROSS SECTION OUTPUT Prof11e #100 year

e e et de NN B R R R R o L R R U RS
® Fededededehdedehdedehdedefddefehdefehddedd Nl Nk

Yoo vede e ve e

* E.G. E1ev (fv) * 927.00 * Element * Left OB * Channel
Right OB *
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* Vel Head (ft) * 0.15 * wt. n-val. * 0.040 * 0.035
* 3:2?0E1év (ft) * 926.85 * Reach Len. (ft) *  8.93 *  8.93
* c§%23w.é. (ft) * 925.70 * Flow Area (sq ft) * 0 17.21 % 67.17
* %0G72S1ope (ft/ft) *0.001634 * Area (sq ft) * 465.20 * 67.17

287Tg%a1*(cfs) * 262.00 * Flow (cfs) * 0 24.29 * 220.43
* %szaidth (ft) * 819.75 * Top width (ft) * 371.85 *  25.17
*45217$ota1 (ft/s) * 2.76 * Avg. vel. (ft/s) * 1.41 = 3.28
* Max6éh1lopth (fv) * 3.27 * Hydr. Depth (ft) * 0.91 = 2.67
* C%n%3 Tota1 (cfs) * 6481.3 * conv. (cfs) * 601.0 * 5453.0
* 32Zgih wtd. (f) * 8.93 * wetted Per. (ft) * 18.88 * 25.40
* M?n gh E] (fo) * 923.58 * sShear (1lb/sq ft) * 0.09 = 0.27
* A?p%a . * 1.24 * Stream Power (1b/ft s) * 670.01 * 0.00
* Fngg Léss (fr) ® * Ccum volume (acre-ft) * 14.43 = 7.64
* éz&zg Léss (fo) * * cum SA (acres) * 10.05 = 1.96

7 66

OO AR K S AR I S AR SR SR R N ORORCRCNORORORORORORNORORCONON
R e e R R I A A b T A e A o R R Ik i L b e A Ao e A R L L b 1

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

BRIDGE
RIVER: Tributary I-2
REACH: 1 RS: 40.5

INPUT
Description:

Distance from Upstream XS = 8.93
Deck/Roadway width = 54.55
weir Coefficient = 2.6
Upstream Deck/Roadway Coord1nates
num= 4
s Sta H1 Cord Lo Cord . Sta H1 Cord Lo Cord - Sta H1 Cord Lo Cord
—1000 929 —10 929 927 10 929 927
1000 929
Upstream Bridge Cross Section Data
Station Elevation Data num=
Sta"' E1ev ik Sta"' E1ev""'Sta"' E1ev Sta E1ev ....$F§....E1?Y
-530.27 930 488 74 929 -439.49 928 —393.25 927 -320.46 926
-197.69 925 -100.37 925 -71.09 926 -14.03 926 -10.7 925.3
-2 923.58 0 923.58 2 923.58 14.47 924.82 18.92 926
260.44 926 467.67 927 636.76 928 647.08 929 658.22 930
670.01 931
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Manning's n values num=
Sta nval o Sta nval o St nval
—530 27 .04 -10.7 .035 14.47 .04
Bank Sta: Left Right Coeff cContr. Expan.
-10.7 14.47 .3 .5
Ineffective Flow num= 2
Sta L StaR Elev Permanent
-530.27 -29.51 F
23.96 670.01 F

Downstream Deck/Roadway Coordinates
num=
s Sta H1 Cord Lo Cord . Sta H1 Cord Lo Cord - Sta H1
—1000 929 —10 929 927 10
1000 929
Downstream Bridge Cross Section Data
Station Elevation Data num= 50
Stall.lg]ov' iy Sta "'C]ov' i Sta"' E1ev Sta
-679.1 934 —669.98 933 —660 89 932 —652.14
-616.44 929 -555.22 928 -478 928 -452.88
-413.52 928 -397.61 927 -383.84 927 -374.38
-345.43 929 -313.49 928 -254.35 927 -234.55
-124.45 925 -37.97 926 -25.68 926 -19.47
-5.62 924.04 -2 924.04 0 924.04 2 9
5.81 924.04 13.23 925 16.87 926  35.52
105.3 925 137.31 924 235.64 924  300.2
358.32 927 365.77 928 389.06 928 398.77
436.81 926 725.7 927 735.06 928 744.16
Manning's n values num= 3
Sta nval LSta nval L.ste  n val
—679.1 .04 -5.62 .035 4 17 .04
Bank Sta: Left Right Coeff cContr. Expan.
-5.62 4.17 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-679.1 -37.97 926 F
35.52 750.43 926 F
Upstream Embankment side sTope 0 horiz.
Downstream Embankment side slope 0 horiz.
Maximum allowable submergence for weir flow .98

Elevation at which weir flow begins
Ener%y head used in spillway design
Spillway height used in design

weir crest shape

Broad 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

Page 47

Cord Lo Cord
929 927
BV ST, Eley
931 —643.38 930
929 -434.85 929
928 -364.92 929
926 -228.25 925
925 -13.26 924.04

24.04 4.17 924.04
926 65.49 925
925 308.43 926
927 408.29 926
929 750.43 930
to 1.0 vertical
to 1.0 vertical



I-2.rep
Additional Bridge Parameters
Add Friction component to Momentum
Do not add weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #100-year

JORCRNORCRR SCNON OO SRR SR K S AN S S A R SR SR I S AR R R R OB N R ORORCN ORORCNONON
PR A T S R A A A R A L e o A A R R T A b e A A A R R R T i e i A A b T

o
w

* E.G. US. (ft) * 927.00 * Element *Inside BR US

*Inside BR DS *

* W.S. US. (ft) * 926.85 * E.G. Elev (ft) ® 927.03

926.66 *

;2? ;gtal (cfs) * 262.00 * w.S. Elev (ft) * 926.67

* Q Bridge (cfs) * 262.00 * Crit w.s. (ft) * 925.76

925.77 *

*1Q7gei£ (cfs) * * Max Ch1 ppth (ft) * 3.09

*7W§1r Sta Lft (ft) * * vel Total (ft/s) * 4.78

§6W§;r Sta Rgt (f) ® * Flow Area (sq ft) * 54.76

*1W8;r §ubmerg * * Froude # Chl * 0.48

;1W§1r Max Depth (ft) %* * Specif Force (cu ft) * 112.36

* Min E1 weir Flow (fry = 929.01 * Hydr Depth (ft) * 2.69
1.71 *

* Min E1 Prs (ft) * 927.00 * w.P. Total (ft) ® 26.30

25.84 =

iggg]ga EG (fo) %* 0.84 * conv. Total (cfs) * 3837.0

Zngéta“WS (fo) * 1.28 * Top width (ft) * 20.34

= BR Open Area (sq ft) * 61.36 * Frctn Loss (ft)

* BR Open vel (ft/s) * 7.21 * C & E Loss (ft)

*1C9§f gf Q * * Shear Total (lb/sq ft) * 0.61

* Br sel Method *  Momentum * Power Total (lb/ft s) * -530.27

o
- ®
.
RO N R ROR N RORORONORORONRORORCRCSORCNNCORORCRNSORCNNCRORCNCNR
R o R Ik L A A A At A A O e e A A L 3

e v Ve Yo Yo 3% CANCCA S SRR SRR S AR S S AR SR SR I S R R RO OB N R ORORCN ORORCNONO)
w R A A g A L o A A A A e T A A e R L L R kL S b e g A T 3

warning: The flow regime calculated by the momentum equation shows class B flow.
For the best solution, this profile should be

run as a mixed flow problem.
warning: For the final momentum answer at the bridge, the upstream energy was
computed lower than the energy inside of the

bridge deck. This is not physically possible. Please review your bridge
data and results for reasonableness.
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 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 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: During the standard step iterations, when the assumed water surface was set
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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.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the lowest, valid, water surface was used.

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 40
INPUT
Description: Downstream Section of B2
Station Elevation Data num= 50
Sta ETev Sta ETev Sta ETev Sta ETev Sta Elev
—679 1 934 —669.98 933 —660.89 932 —652.14 931 —643.38 930
-616.44 929 -555.22 928 -478 928 -452.88 929 -434.85 929
-413.52 928 -397.61 927 -383.84 927 -374.38 928 -364.92 929
-345.43 929 -313.49 928 -254.35 927 -234.55 926 -228.25 925
-124.45 925 -37.97 926 -25.68 926 -19.47 925 -13.26 924.04
-5.62 924.04 -2 924.04 0 924.04 2 924.04 4.17 924.04
5.81 924.04 13.23 925 16.87 926  35.52 926 65.49 925
105.3 925 137.31 924 235.64 924 300.2 925 308.43 926
358.32 927 365.77 928 389.06 928 398.77 927 408.29 926
436.81 926 725.7 927 735.06 928 744.16 929 750.43 930
Manning's n values num= 3
Sta n Va1 Sta n VaT Sta n val
—679 1 .04 —5.62 035 4.17 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-5.62 4.17 124.17 124.17 124.17 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-679.1 -37.97 926 F
35.52 750.43 926 F

CROSS SECTION OUTPUT Profile #100-year

A NCCAC A AR S SO I S AR SR SR R N ORORCNCNORORRORORORNORORONON
R e L R ki A b T A b A A o e R R Tk A A o T A e R R 1

* E.G. ETev (fo) * 926.16 * Element * Left OB * cChannel *

Right OB *

* Vel Head (f) ® 0.59 * wt. n-val. * 0.040 * 0.035
s 3:2?0E1év (ft) * 925,57 * Reach Len. (ft) * 124,17 * 124,17
*lgﬁ%%7w.é. (ft) * 925,57 * Flow Area (sq ft) * 19.20 * 14,97
* %0G8851;pe (ft/ft) *0.017206 * Area (sq ft) * 93,31 * 14.97
287TgZaTJ(cfs) * 262.00 * Flow (cfs) ® 99.54 * 110.66
* g%p831dth (fv) * 451.36 * Top width (ft) * 173.99 = 9.79
*28215$0t51 (ft/s) % 5.81 * Avg. vel. (ft/s) * 5,18 *  7.39
* ng72h1 Dpth (ft) * 1.57 * Hydr. Depth (ft) * 1.10 * 1.53
* an3 TataT (cfs) * 1997.4 * conv. (cfs) * 758.9 * 843.6
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* Ezﬁggh @td (ft) * 124.17 * Wetted Per. (ft) * 17.50 * 9.79
* &}nZZh é] (ft) * 924.04 * Shear (1b/sq ft) * 1.18 = 1.64
* A%bgg : * 1.12 * stream Power (lb/ft s) * 750.43 = 0.00
* F?égg Léss (ft) * 1.42 * Cum Volume (acre-ft) * 14.36 * 7.58
* %i&ig Léss (ft) * 0.09 * cum SA (acres) * 9.99 = 1.94

I R S T A A N P A R K ORI ROR K R N
R e A e L R e e i e o A A R A e i Lol e e o AR Sk T A e Al e e Tl i e i 2 Tl A e T i e o A A L R ARk e e T e o A A R kA ek 1

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 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 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 valid subcritical answer. The program

defaulted to critical depth.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the Towest, valid, water surface was used.

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 39
INPUT
Description:
Station Elevation Data num= 26
Sta "g]gy'""$F§""g]¢y"" Sta"' E1ev Sta E1ev""'$pa"' E1ev
—163.99 925 -43.59 924 —17 31 923 —6.03 922.55 -5.49 922 13
-4.84 922 -2 921.77 0 921.77 2 921.77 5.48 922
6.8 922.34 8.69 922.96 9.29 923 23.21 924 28.75 924
52.17 923 65.44 922.43 67 920 197 920 198.59 922.3
207.53 923 216.57 924 231.8 925 246.34 926 310.63 927
317.74 927.06
Manning's n values num= 3
Sta"'n'y§]""'$pq" n Va1 " Sta"'q'y§1
-163.99 .04 -4.84 035 5 48 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4.84 5.48 71.29 71.29 71.29 .1 .3
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
28.75 317.74 F

CROSS SECTION OUTPUT Prof11e #100 -year

Yoo vede T e ety S e e e e e v e e T e e e e e e e e e
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* E.G. E1ev (fv)

R1ght OB *
Vel Head (ft)
0.040 =

* W.S. Elev (ft)
71.29 *

* Crit wW.S. (ft)
13.67 *

* E.G. S1ope (ft/ftv)
597 01
* Q Tota1 (cfs)
32.00

* Top W1dth (fov

211.83 *

* vel Total (ft/s)
2.34 *

* Max Chl Dpth (ft)
0.59 =

* Conv. Total (cfs)
354.2 *

* Length wtd. (ft)
23.45 *

* Min ch E1 (ft)
0.30 =

* Alpha
0.00 *

* Frctn Loss (ft)
10.86 *

* C & E Loss (ft)
6.90 *

o ol ate sta ole la sl ol ol ot ot
PR e T e R R

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

3
o

924.46
0.41
924.05
923.96
.008159
262.00
266.73
3.88
4.05
2900.5
71.29
921.77
1.78
0.28
0.08

C R I S A P K T M K N R K NI ACORK N O
Ei A e L R A ke e T e e Lol A e T e T A A T A s

I-2.rep

Element

* Wt. n-val.

Reach Len. (ft)

* Flow Area (sq ft)

* Area (sq ft)

* Flow (cfs)

* Top width (ft)

* Avg. vel. (ft/s)

* Hydr. Depth (ft)
conv. (cfs)

* wWetted Per. (ft)

* Shear (1b/sq ft)

* Stream Power (lb/ft
Cum volume (acre-ft)

e
w

Cum SA (acres)

is less than 0.7 or greater than 1.4. o ]
This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT_ .
Description:
Station Elevation Data

Sta "g]gy . Sta"'
—354.53 927 —336 01
-232.02 923 -231.38
-43.52 923 -17.24
2 921.16 6.5
51 920 175
222.93 925
Manning's n values
sta nval  sta nval
-354.53 .04 -10.67

Bank Sta: Left Right
-10.67 6.5

RS: 38

num=

926
922.36
923
922.3
920

num=
n val
.035

Lengths:

E1ev

26

Sta E1ev Sta
321 42 925 —297.49

-230 920 -51
-10.67 922.26 -2
12.19 923 33.6

176.97 922.32 179.63

3
Sta ' q'y§1
6 5 .04

Left Channel Right
121.3 121.3 121.3
Page 51

S) *

o
0

o
0

o oo

924
920
921.16
923
923

Coef

E1ev

Left oB
0.040
71.29
31.13
31.13
81.99
44.58

2.63
0.70
907.7
44.77
0.35

317.74

14.18
9.68

240 38
-49.9

0
49.93
203.21

f contr.
.1

o
£

Sta

Channel *

0.035
71.29
22.79
22.79
148.01
10.32
6.50
2.21
1638.6
10.34
1.12
0.00
7.53
1.91

B S R A A N K R R R R ORI RO N
Rk e T A e i A e o e A L R ARk T A A

Elev

924
922.3
921.16
922.22
924

Expan.
.3



I-2.rep

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

-354.53 -43.52 F

33.6 222.93 F

CROSS SECTION OUTPUT Profile #100-year

CANCRCA S SRR SRR S AR S S AR SR SR S S AR R RO R N OB ORORCNONON
R A A A R A L A o A A R L T A e A A R L L i e e g R Lk T

;”été. E{;; (ft) * 924,10 * Element * Left OB * Channel *
Right OB *
* Vel Head (ft) * 0.14 * wt. n-val. * 0.040 * 0.035
* 3:2?0E1év (f) * 923.96 * Reach Len. (ft) * 121.30 * 121.30
*15%%%0W.é. (ft) * * Flow Area (sq ft) * 33,99 *  40.75
* 58G0351;pe (ft/ft) *0.002347 * Area (sq ft) * 762.92 * 40.75
584T%%a14(cfs) * 262.00 * Flow (cfs) * 62.53 * 147.95
* g%psi1d£h (fo) * 442.33 * Top width (ft) * 229.38 * 17.17
*13217$0t;1 (ft/s) % 2.55 * Avg. vel. (ft/s) *  1.84 *  3.63
* M§X83h1 Dpth (ft) * 3.96 * Hydr. Depth (ft) * 1.03 * 2.37
* C%ne Téta] (cfs) * 5407.9 * conv. (cfs) * 1290.6 * 3053.7
*182ﬁ92h &td (ft) * 121.30 * wetted Per. (ft) * 32.89 * 17.38
* ﬁZn gh E1 (fo) * 921.16 * Shear (1b/sq ft) * 0.15 = 0.34
* A?p%g . * 1.37 * Stream Power (lb/ft s) * 222.93 * 0.00
* Feégg Léss (ft) * 0.11 * Cum volume (acre-ft) * 13.54 * 7.48
* Cg&Z% Léss (fo) * 0.03 * cum SA (acres) * 9.46 * 1.89

OO SRR SRR S AN S S AR SR SR I S R R RO OB N R ORORCN ORORCNCNON
R A A A L A o A A R e T A e A R L i e e e A R L T 3

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 37
INPUT
Description: Upstream Section of W5
Station Elevation Data num= 18
. Sta E1ev Sta"' E1ev Sta Elev _Sta Elev Sta E1ev
—147 36 925 —89.31 924 -14 923 -11.71 922 -8.78 921
-5.84 920.12 -3.34 920.12 -2 920.12 0 920.12 2 920.12
9.28 920.12 12.93 921 15.53 922 18.13 923 29.93 923
295.14 924 489.99 924 548.74 925
Manning's n values num= 3
Sta n val Sta n val Sta n val
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-147.36 .04 -8.78 .035 12 93 .04
Bank Sta: Left Right Lengths: Left Channel Right
-8.78 12.93 17.95 17.95 17.95

R PR ORV PR

* E.G. E1ev (fv)

923.96 * Element * Left OB * Channel *
Right OB *
* vel Head (ft) 0.05 * wt. n-val. * 0.040 * 0.035
0.040 *
* W.S. Elev (ft) 923.91 * Reach Len. (ft) * 17.95 = 17.95
17.95 =
* Crit W.S. (ft) 921.92 * Flow Area (sq ft) * 41.82 * 79.48
131.71 *
* E.G. Slope (ft/ft) *0.000467 * Area (sq ft) * 41.82 * 79.48
131.71 *
* Q Total (cfs) 262.00 * Flow (cfs) * 22.85 * 171.97
67.18 *
* Top W1dth (ft) 355.42 * Top width (ft) * 74,11 * 21.71
259.60
* vel Tota1 (ft/s) 1.04 * Avg. Vvel. (ft/s) * 0.55 * 2.16
0.51
* Max Chl ppth (ft) 3.79 * Hydr. Depth (ft) * 0.56 * 3.66
0.51 *
* conv. Tota1 (cfs) * 12125.7 * Conv. (cfs) * 1057.3 * 7959.0
3109.3 ¥
* Length Wtd (fo) 17.95 * wetted Per. (ft) * 74,49 *  21.94
259.97
* Min Ch E1 (fv) 920.12 * shear (1b/sq ft) * 0.02 * 0.11
0.01
* Alpha * 2.95 * Stream Power (lb/ft s) * 548.74 * 0.00
0.00 =
* Frctn Loss (ft) * * Ccum Volume (acre-ft) * 12.41 = 7.31
5 *
Loss (ft) * * Ccum SA (acres) * 9.03 * 1.83
INLINE STRUCTURE
RIVER: Tributary I-2
REACH: 1 RS: 36
INPUT
Description:
Distance from Upstream XS = 15
Deck/Roadway width = 2
Weir Coefficient = 2.6
weir Embankment Coordinates num = 6
o Sta E1ev Sta o E1ev Sta E1ev . Sta. E1ev Sta E1ev
—30 923.16 —9 14 923 16 —9.14 922.32 9 14 922 32 9 14 923 22
100 923.22
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins =
Page 53

.$ECTION OUTPUT Prof11e #100 year

B R R R R R T R o U DR RO
dedededededek

Coeff cContr.
.1

Expan.
.3
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weir crest shape

INLINE STRUCTURE OUTPUT PFOfTTe #100 year

Yoo ve e ve ety

* E.G. E1ev (ft)

* W.S. Elev (ft)

* Q Total (cfs)

* Q Weir (cfs)

weir Flow Area (sq ft)
wWeir Sta Lft (ft)
weir Sta Rgt (ft)
weir Max Depth (ft)
weir Avg Depth (ft)
weir Coef (ftAl/2)
weir Submerg

* Min ET1 weir Flow (ft)

i

. :

® Wr Top wdth (ft) :
et g st 8 2L
o e S oo e o e

Yoo vede e ve e T

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT_ .
Description: Ug
Station Elevation Data

Sta Elev ..
—147.36 925 —89 31
-5.84 920 -3.34
6.2 919.966 9.28
29.93 923 295.14
Manning's n values
Sta nval oo
—147 36 .04 -5.84
Bank Sta: Left Right
-5.84 6.2

Skew Angle = 21

CROSS SECTION OUTPUT Prof11e #100 -year

* E.G.

ETev (fv)
Right OB *
* vel Head (ft)
0.040 =

. Elev (ft)
3 3 %*

* Crit w.S. (ft)
151.64 *

* E.G. Slope (ft/ft)
151 64 *
* Q Tgta] (cfs)

* Top width (ft)
261.66 *
* Vel Total (ft/s)

JORORORORON,
EaR e L Ay

RS: 35

num=
Elev

1 e ol ol ol ol ol ala ale ol ol oo als ol ala ol ok
R R L A R R i L A b T 3

924
919.92
920
924

num=

n VaT

035

Lengths:

923.95

0.06
923.90
921.85

*0.000634

262.00
349.43
1.05

I-2.rep
= Broad Crested

InT Struct:

Pe e e deve e e e e e e

3.96 % Q Gates (cfs)
3.91 * Q Gate Group (cfs) *
2.00 * Gate Open Ht (ft) *
2.00 * Gate #Open *
0.22 * Gate Area (sq ft) *
6.59 * Gate Submerg *
5.56 * Gate Invert (ft) *
1.64 * Gate weir Coef *
0 54 * *
.600 * Q Breach (cfs) *
0.95 * Breach Avg Velocity (ft/s) *
2.33 Breach Flow Area (sq ft) *

Upstream Section of Bl/Downstream Section of W5
19

Sta"' ETev Sta E1ev""'
-14 923 —11.71 922 -8.78
-2 919.92 0 919.92
12.93 921  15.53 922 18.13
489.99 924 548.74 925
3
Sta n val
6.2 .04
Left Channel Right Coeff Contr.
27.71 27.71 27.71 .3
* Element Left OB *
* wt. n-val. 0.040
* Reach Len. (ft) 6.33
* Flow Area (sq ft) 50.52
* Area (sq ft) 50.52
* Flow (cfs) 35.91
* Top width (ft) 75.72
* Avg. vel. (ft/s) 0.71

Page 54

CORORCRCINE S RCIRE SRCIRE SUE SRCIRC SRR SIC SRCIRE SRE SRC T IRE SIE SRCURT SRE SR AR SRE SR SRE SO )
R e A R L A e L R R kA A b T e b o A A R i i S e L L
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0.00
923.90

1.00
0.00
0.00
0.000

Elev
921

919.92
923

Expan.
.5

0.035
6.33
47.69
47.69
127.62
12.04
2.68

Channel *



I-2.rep

* ng6Ch1‘Dpth (fo) * 3.98 * Hydr. Depth (ft) * 0.67 * 3.96
* an38 Téta1 (cfs) * 10404.4 * cConv. (cfs) * 1426.0 * 5067.9
*3gégggh dtd (ft) * 6.33 * wetted Per. (ft) * 76.27 * 12.04
*ngn Ch E1 (ft) * 919.92 * Shear (1b/sq ft) * 0.03 = 0.16
* A?ogg . * 3.38 * Stream pPower (lb/ft s) * 548.74 * 0.00
* F?cgg Loss (ft) * 0.01 * cum volume (acre-ft) * 0 12.41 % 7.22
* CS&:E Loss (ft) * 0.01 * cum SA (acres) * 9.00 = 1.82

R I S P A R PR AR K A RO R ORI N R ORI RORONK KA
SR e e A e e A R Ak Tk A (e Tl A e Aol 1 ol e T i e Tl e e Tl A e T A e T A R AR I kA e T A e 1

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

BRIDGE
RIVER: Tributary I-2
REACH: 1 RS: 34.5

INPUT
Description:

Distance from Upstream XS = 6.33
Deck/Roadway width = 12.04
Weir Coefficient = 2.6
Bridge Deck/Roadway Skew = 21

Upstream Deck/Roadway Coordinates
5

num=
- Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord o Sta H1 Cord Lo Cord
—186 716 923 91 921 34 18 177 923 35 921.34 0 923.58 921.35

18.177 923.35 921.34 112.03 923.35 0921.34

Upstream Bridge Cross Section Data

Station Elevation Data num=
Sta ' E1ev . Sta"' E1ev""'Sta"' E1ev Sta E1ev""'Sta""C]gy
—147 36 925 —89 31 924 -14 923 —11.71 922 -8.78 921
-5.84 920 -3.34 919.92 -2 919.92 0 919.92 2 919.92
6.2 919.966 9.28 920 12.93 921 15.53 922 18.13 923
29.93 923 295.14 924 489.99 924 548.74 925
Manning's n values num= 3
sta nval ~ sta nval = sta n val
-147.36 .04 -5.84 .035 6.2 .04
Bank Sta: Left Right Coeff cContr. Expan.
-5.84 6.2 .3 .5
Skew Angle = 21
Downstream Deck/Roadway Coordinates
num=
Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord

Yoo vede e e e Tt SRCORORORCNR Yoo e deve e e e e e e
wHR R

Page 55



I-2.rep
-186.716 923.56 921.34 -37.343 923.35 921.34 -18.177 923.35 921.34
0 923.58 921.35 18.177 923.35 921.34 112.03 923.35 921.34
186.716 923.35 921.34

Downstream Bridge Cross Section Data

Station Elevation Data num=
. Sta E1ev Sta." E1ev Sta E1eV.....$F?... Elev Sta
—458 48 925 —129.93 924 —78.69 924 -69.14 924 -53.73
-38.32 922 -32.1 922 -17.37 923 -12.46 923 -9.68
-6.68 921 -3.63 920 -2 918.24 0 918.24 2 91
3.37 920 7.66 921 11.98 922 148.11 923 254.03
277 .64 924 289.67 926 370.97 927
Manning's n values num= 3
sta_nval .Sta,.nval o Sta 0 val
-458.48 .04 -6.68 .035 7 66 .04

Bank Sta: Left Right Coeff cContr. Expan.
-6.68 7.66 .3 .5
Skew Angle = 21

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.98

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad 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 Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Prof11e #100 -year.

Yoo e Yoo e e SRCUCRCAC A AFCRCARK A ARORC N AR S AR ORI SN AR N RO RNCROR R RORORCSORORONCSORORORCORORCN RORORONON
EE A A A O g A o A A O A A A A T A A A R R A i A T R T A e e A o R L e T

Yo e e
ww

* E.G. us. (ft) * 923.95 * Element *Inside BR U

*Inside BR DS *

* W.S. US. (ft) * 923.90 * E.G. Elev (ft) * 923.94
923.80 *

;zg ggtal (cfs) * 262.00 * w.S. Elev (ft) * 923.89
gzg'ggidge (cfs) * 60.03 * Crit w.s. (ft) * 923.68
*5Q4¥eir (cfs) % * Max Ch1 Dpth (ft) % 3.97
*2w§8r Sta Lft (ft) * * vel Total (ft/s) * 1.62
* Weir Sta Rgt (ft) * * Flow Area (sq ft) * 161.39
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I-2.rep

100.83
* Weir Submerg * * Froude # chl * 0.15
0.23 *
* Weir Max Depth (ft) * * Specif Force (cu ft) * 131.07
123.74 =
* Min E1 weir Flow (ft) * 923.36 * Hydr Depth (ft) * 0.46
0.36 *
* Min E1 Prs (ft) * 921.35 * w.P. Total (ft) * 396.27
316.80 *
* pelta EG (ft) * 0.71 * conv. Total (cfs) * 3413.4
1974.1 =
* pelta WS (ft) * 0.72 * Top width (ft) * 348.58
281.06
* BR_Open Area (sq ft) * 25.82 * Frctn Loss (ft) * 0.11
0.02 *
* BR Open Vel (ft/s) * 2.33 * C & E Loss (ft) * 0.03
0.03 =
* Shear Total (lb/sq ft) * 0.15
*Energy only * Power Total (lb/ft s) * -147.36

R S I S P R R PR R K S RO S OO R ORI RN KA
SR e e A e A R Ak Tk A (e Tl A e T Aol 1 ol e T e Tl e e T A e Tl A e T A L R AR R kA e T A e 1

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 34
INPUT
Description: Downstream Section of Bl
Station Elevation Data num= 23
. Sta E1ev Sta."'g]gy" Sta E1ev“‘ll$pq... Elev Sta ...g]gy
—458 48 925 —129.93 924 -78.69 924 -69.14 924 -53.73 923
-38.32 922 -32.1 922 -17.37 923 -12.46 923 -9.68 922
-6.68 921 -3.63 920 -2 918.24 0 918.24 2 918.24
3.37 920 7.66 921 11.98 922 148.11 923 254.03 924
277 .64 924 289.67 926 370.97 927
Manning's n values num= 3

Sta n val Sta n val Sta n Va1

OO SR A OB SRR ORI RCORORORCCRORORCNORORCN NORONCNCRONR
B A A o R A L g A R i A A e R R e T S A b e L A S
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-458.48 .04 -6.68 .035 7.66 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.68 7.66 173.79 173.79 173.79 .3 .5

Skew Angle = 21

TION OUTPUT Prof11e #100 year

R R RV PR ORORY B R R R o R R R R PR RS
FededededehdedehdedehdedefddeNhde el dehddddddn

i;é;ét;g]iv (ft) * 923.25 * Element * Left OB * cChannel *
* Vel Head (ft) * 0.07 * wt. n-val. * 0.040 * 0.035
* 3 240E1év (ft) * 923.17 * Reach Len. (ft) * 173.79 * 173.79
*1ZE€Z9W.5. (fov * * Flow Area (sq ft) * 35.53 * 51.51
*1296?7S1épe (ft/ft) *0.000947 * Area (sq ft) * 35.53 * 51.51
*180+3Za1:(cfs) * 262.00 * Flow (cfs) * 32.29 * 145.23
* $gp431d£h (ft) * 222.78 * Top width (ft) * 49,71 * 14.34
*13g1 %ota1 (ft/s) * 1.40 * Avg. Vvel. (ft/s) * 0.91 = 2.82
* ng83h1‘Dpth (fo) * 4.93 * Hydr. Depth (ft) * 0.71 * 3.59
* ans3 T;ta1 (cfs) * 8514.0 * cConv. (cfs) * 1049.4 * 4719.4
*zzgggih &td (ft) * 173.79 * Wetted Per. (ft) * 50.12 * 16.24
*lafngch E1 (ft) * 918.24 * Shear (1b/sq ft) * 0.04 = 0.19
* A?pgg . * 2.42 * Stream Power (lb/ft s) * 370.97 = 0.00
* F?égg Léss (ft) * 0.03 * cum volume (acre-ft) * 12.40 * 7.20
* Ci&zé Léss (ft) * 0.03 * cum SA (acres) * 8.96 = 1.82

JOWOR
wHHARD

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 33
INPUT
Description:
Station Elevation Data num= 24
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev
-532.68 926 6 455 96 926 —436 02 924 —387.47 922 —95.32 922 4
-27.53 922 -17.86 920 -6 918.452 -2 917.93 -.5 917.93
.5 917.93 2 917.93 6 918.238 28.86 920 59.42 922
146.13 923 236.6 924 258.38 926 303.19 927 351.31 926
418.69 924.8 531.04 926 633.57 928 685.37 928.4
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Manning's n values

Sta nval .
—532 68 .04 -6
Bank Sta: Left Right
-6 6

JORORORORON,
ER T L Ay

I-2.rep
num=
N Va1

035 6

sta hval

.04
Lengths: Left Channel Right
248.24 248.24 248.24

CROSS SECTION OUTPUT Prof11e #100 year

* E.G. E1ev (fv)

Right OB *

* Vel Head (ft)
0.040 =

* W.S. E1ev (fv)

248.24

* Crit W.S. (ft)

220.17 =

* E.G. S1ope (ft/ftv)

220.17 =

¥ Q Tota1 (cfs)
76.83

* Top W1dth (ftd

156.58
* vel Tota1 (ft/s)
0.35 *

* Mix Chl Dpth (fo)
41

* Conv. Tota1 (cfs)

10259.2

(fo)

* Length Wtd.

156.72 *

* Min ch E1 (ft)
0.00 =

* Alpha
0.00 =
* Frctn Loss (ft)
8.25 *
* C & E Loss (ft)
5.05 J:l:‘_JJJJJJJJJJJJ'lllllllllll

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

*0.000056 *

B R R R R R R R o RN DR RO
dedededededek

923.19 * Element
0.00 * wt. n-val.
923.18 * Reach Len. (ft)

* Flow Area (sq ft)
Area (sq ft)

262.00 *
578.74 %

Flow (cfs)
Top width (ft)

0.36 * Avg. vel. (ft/s)
5.25 * Hydr. Depth (ft)
* 34985.0 * conv. (cfs)

248.24 =
917.93 =

wetted Per. (ft)

Shear (1b/sq ft)

2.05 * Sstream Power (lb/ft s)
0.03 * Cum volume (acre-ft)
0.00 * cum SA (acres)

B I I S T A A M A K N R KN
R A e Lol A e T A e R L A e T e L A A A e 1Y

is less than 0.7 or greater than 1.4. o ]
This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT
Description:
topography

RS: 32

data from 2007 Franklin County auditors

Station Elevation Data

ST BT
-750.64 926 -532.51
-7.56 920 -1.52

Sta

num= 14
E1ev Sta

924 460 85 922 -157.09
918 0 917.19 1.37
Page 59

E1ev Sta

Peve e deve e e e e e

Coeff cContr.
.1

o
0

o
0

o
0

o
w
o
0

o
0

Left OB *

0.040
248.24
438.36
438.36
127.41
410.16

0.29
1.07
17013.2
410.49
0.00
685.37
11.45
8.04

Upstream section of Belvedere Green Boulevard bridge

o
=

o
=

o
=

Expan.
.3

D I S A A R P M R R I ORI RO N N ON
R e T e L A A R A A A o AR Ik kA e 1

Channel *

0.035
248.24
61.36
61.36
57.76
12.00
0.94
5.11
7712.6
12.05
0.02
0.00
6.97
1.76

B S R A A R K R R R R ORI RO N
PR e T A e T A e A A R AR A T A e A

E1ev . Sta""g]gy
922 —147 48 922
918 18.15 920



I-2.rep
94.6 922 151.74 924 205.74 926 224.27 926.5

Manning's n values num= 3
Sta n val sta n val Sta N val

B R R R R RORUROR
e T A A R R L L S A A R Ak L S b e L A 1

-750.64 .04 -7.56 .035 18 15 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.56  18.15 53.38 53.84 54.83 i .3

CROSS SECTION OUTPUT Prof11e #100 year

B R R R o R R R R U RURS
Fedededededdedehdedededefdde NNl dehddddfddn

* E.G. E1ev (fv) * 923,15 * Element * Left OB * Channel *

Right OB *

* vel Head (ft) * 0.01 * wt. n-val. * 0.040 * 0.035
0.055 =

* W.S. Elev (ft) * 0923.14 * Reach Len. (ft) * 53.38 * 53.84
54.83 *

* Crit W.s. (fov * * Flow Area (sq ft) * 679.12 * 110.46
*lg}é?851épe (ft/fo) *0.000204 * Area (sq ft) * 679.12 * 110.46
*181T2§a1"(cfs) * 717.00 * Flow (cfs) * 445.19 * 173.05
* $gp7$1dﬁh (fv) * 628.76 * Top width (ft) * 494.08 * 25.71
*18g19T0t;1 (ft/s) * 0.74 * Avg. vel. (ft/s) * 0.66 * 1.57
* M%ngh1 Dpth (ft) * 5.95 * Hydr. Depth (ft) * 1.37 * 4.30

* Conv. Total (cfs) * 50227.3 * conv. (cfs) * 31186.1 * 12122.5

6918.6 *

* Length wtd. (ft) * 53.75 * wetted Per. (ft) * 494,11 * 26.58

109.02 =

* Min Ch E1 (ft) * 917.19 * Shear (1b/sq ft) * 0.02 * 0.05
0.02 =

* A1bha * 1.65 * Sstream Power (lb/ft s) * 224.27 * 0.00
0.00 =

* Frctn Loss (ft) * 0.02 * Cum volume (acre-ft) * 8.27 * 6.48
7.10 *

* C & E Loss (ft) * 0.02 * cum SA (acres) * 5.47 * 1.66
4.30 *

I R S T I A A R P A R K R ORK SR ROR N R N
R e o A e L A R e e i A e o A A L A e e Lol e e o A A L A e e Al e e T A A e i e e T i A e A A L L A A A e A L L e AR A e e T A R k1Y

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 31

INPUT
Description: Downstream section of Belvedere Green Boulevard bridge
topography
data from field survey June 2013
Station Elevation Data num= 19
Sta Elev Sta Elev Sta E1ev Sta E1ev Sta Elev

OO S A U ORI SR RO N RORORCORORONCNORORCNCRORONCNORORONN PROROR, Peve e deve e e e e e
R A T A O R R L A A b T A A A o R S i T A b A A T e AR i 1Y
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I-2.rep

-800.17 926 -554.45 924 -532.79 922 -202.64 922 -102.76 922
-38.28 921.91 -14.41 921.06 -10 920.094 -2.13 918.37 -.72 917.49
0 917.01 5.33 916.96 6.39 917.56 7.5 918.04 22.16 919.51
23.59 920.001 30.17 922.25 120.27 924 196.06 926
Manning's n values num= 3
. Sta n Va1 Sta ' n Va1 Sta n val
—800 17 .04 —10 035 23.59 .055
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-10  23.59 127.91 127.45 126.72 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-800.17 -33.11 925.26 F
34.64 196.06 924.78 F

CROSS SECTION OUTPUT Prof11e #100 -year

Yoo e Yoo ety D R R R R RURUROROROSOPOL
P A O A R L g o A o A A e T A e g A R i S e A o R L Tk L A b T

e e e e

* E.G. E1ev (fo) * 923.10 * Element * Left OB * Channel *

R1 ht oB *

Ve1 Head (ft) * 0.26 * wt. n-val. * 0.040 * 0.035
* 3.2?5E1gv (f) * 922.85 * Reach Len. (ft) * 39.13 * 39.13
* g?%%3w.é. (ft) * 920.94 * Flow Area (sq ft) * 37.23 % 146.34
* %368251;pe (Ft/ft) *0.001491 * Area (sq ft) * 468.80 * 146.34
* éOTgEa1J(cfs) * 717.00 * Flow (cfs) * 73.14 * 627.51
* %2p321d£h (ft) * 602.95 * Top width (ft) * 531.98 * 33.59
* 3213$0t;1 (ft/s) % 3.63 * Avg. vel. (ft/s) * 1.96 *  4.29
* MixlghT Dpth (ft) * 5.89 * Hydr. Depth (ft) * 1.61 * 4.36
* C%ns Téta] (cfs) * 18570.2 * conv. (cfs) * 1894.2 * 16252.4
* iéﬁgZh Qtd (f) * 39.13 * wetted pPer. (ft) * 0 23.23 * 34.59
* &%n gh E1 (f) * 916.96 * Shear (1b/sq ft) * 0.15 = 0.39
# A?p%g . * 1.25 * Stream Power (lb/ft s) * 196.06 * 0.00
« Fretn Léss (ft) * 0.13 * cum volume (acre-ft) *  7.56 *  6.33
* C6&9E L;ss (fr) ® 0.05 * cum SA (acres) * 4.84 * 1.62

ANCACAC A AR S SO I S AR SR SR O N ORORONCNOROR R ORORORCNORORONON
R e R ki A b T A e A A o A A i R e A A e ARk L L o 1

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

BRIDGE
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RIVER: Tributary I-2
REACH: 1

INPUT

Description: Belvedere Green Bou

topography data and bridge data
from field survey 3J

Distance from Upstream XS = 39.
Deck/Roadway width = 53.
weir Coefficient =

Upstream Deck/Roadway Coordinat
num= 15
Sta H1 Cord Lo Cord .
—800.17 925 26 —70 77
-50.56  925.6 -40.62
-20.55 925.87 921.52 -10.3
8.94 925.71 921.36 18.16
39.74 925.1 50.56
Upstream Bridge Cross Section Da
Station Elevation Data num=
Sta "g]oy . Sta o
—800.17 926 —554 45 924
-38.28 921.91 -14.41 921.06
0 917.01 5.33 916.96
23.59 920.001 30.17 922.25
Manning's n values num=
Sta nval St
—800 17 .04 -10 .03
Bank Sta: Left Right Coeff
-10  23.59
Ineffective Flow num=
Sta L Sta R Elev Perman
-800.17 -33.11 925.26 F
34.64 196.06 924.78 F
Downstream Deck/Roadway Coordin
num= 14
ns Sta H1 Cord Lo Cord o
—88 66 925.26 —48 77
-25.31 925.7 921.35 -15.15
6.09 925.89 921.54 16.99
40.44 925.52 921.17 50.93
73.67 924.55 600

Downstream Bridge Cross Section

Station Elevation Data num=
s Sta E1ev Sta"' E1ev
—88 66 924 —39.98 923 16
-1.58 918 -.34 917.7
8.72 917.39 10.82 917.95
115.33 924 172.61 924

Manning's n values num=
Sta n val Sta n val

RS: 30.

FORORORCRORORC NN
R R AR L

PR RV ROROROPOROR
R i L

I-2.rep

5

Tevard bridge

une 2013
13
48
2.6
es

Sta H1 Cord Lo Cord

Sta H1 Cord Lo Cord

Peve e Yoo e e e e e e

925.26 -60.49 925 45
925.74 -30.15 925.84 921.49
925.88 921.53 -.45 925.84 921.49
925.61 921.26 28.5 925.42 921.07
924.78 172.61 924.78
ta
Sta"' E1ev Sta E1ev""'Sta""g]gy
-532.79 922 —202.64 922 -102.76 922
-10 920.094 -2.13 918.37 -.72 917.49
6.39 917.56 7.5 918.04 22.16 919.51
120.27 924 196.06 926
3
Sta ' n Va1
23 59 055
contr. Expan.
.1 .3
2
ent

ates

) Sta H1 Cord Lo Cord

e e e e e e e e e e e Y e e Y NN

Sta H1 Cord Lo Cord

R R U RURURY

925.26 -35. 19 925.55
925.82 921.47 -4.41 925.9 921.55
925.89 921.54 28.89 925.69 921.34
925.24 920.89 63.38 924.89
924.78
Data
Sta Elev _Sta Elev Sta E1ev
—25.21 922.21 -17.95 922 -10.2 920
0 916.6 1.4 917.02 5.46 917.02
20.5 919.43 28 920.08 39.06 921.04
3
Sta n val
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I-2.rep

OO SRR SR ORI SR R RORCORORONRORCORORCRORORNCOSORCNSORONCNCSORCNENORCR N SORONON
P e A A A R L e A R i S A A A R L L A L A R R L T L A b S A 1

-88.66 .04 -10.2 .03 28 .085

Bank Sta: Left Right Coeff cContr. Expan.
-10.2 28 .1 .

Ineffective Flow num= 2

Sta L StaR Elev Permanent

-88.66 -34.81 925.26 F

46.64 172.61 924.78 F
Upstream Embankment side sTope 0 horiz.
Downstream Embankment side slope 0 horiz.
Maximum allowable submergence for weir flow .98

Elevation at which weir flow begins
Ener%y head used in spillway design
Spillway height used in design

weir crest shape

Broad 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 Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum

to 1.0 vertjca]
to 1.0 vertical

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energ

BRIDGE OUTPUT Prof11e #100 year

e e e ettt et v NN L R R R0
= Ei e A A L A S Ak L A e T A (e T A T A A R Ak e Ty

* E.G. US. (ft) * 923.10 * Element

*Inside BR DS *
* W.S. US. (ft) * 922.85 * E.G. Elev (ft)
922 27 *
Q Total (cfs) * 717.00 * w.S. Elev (ft)
921.70 *
* Q Bridge (cfs) * 717.00 * Crit w.s. (ft)
920.75 *
¥ ngeir (cfs) * * Max Ch1 ppth (ft)
5
* Wg1r Sta Lft (ft) * * vel Total (ft/s)
5 *
* Weir Sta Rgt (ft) * * Flow Area (sq ft)
127.49 =
* Weir Submerg * * Froude # chl
0.47 =
* Weir Max Depth (ft) * * Specif Force (cu f
358.80 *
* Min E1 weir Flow (ft) * 924.79 * Hydr Depth (ft)
* Min E1 Prs (ft) * 921.53 * w.P. Total (ft)
116.55 =
* pelta EG (ft) * 1.07 * Conv. Total (cfs)
7552.3 *
* pelta ws (ft) * 1.39 * Top width (ft)

Page 63

y grade line

B R A A N K R R R ORI RO
PR e T A e i A e T i A R R A T A e

*Inside BR US

* 922.92
* 922.12
* 920.95
* 5.16
* 6.76
* 106.10
* 0.56
t) * 394.12
* 108.48
* 6204.7



I-2.rep

* BR Open Area (sq ft) 106.10 * Frctn Loss (ft) 0.58
*OB§3Op;n vel (ft/s) 6.76 * C & E Loss (ft) 0.07
ioef o of Q * shear Total (1b/sq ft) * 0.82
* BEZSe{ Method *Energy only * Power Total (Tb/ft s) -800.17

o
=

-88.66

Note: Momentum answer is not valid if the water surface is
if there is weir flow. The momentum

answer has been disregarded.
Note:
with the lowest, valid, water surface was used.
Note:
with the lowest, valid, water surface was used.

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 30

INPUT

Description: topography data from field survey June 2013

Multiple critical depths were found at this Tlocation.

Multiple critical depths were found at this Tocation.

ANCRCAC A AR K S SO SR S AR SR SR R R R ORORONCSOROR R ORORORNORORONON
R e A e R R L i A b T A e A A o A A i e e A o L T i A e L R R 1

above the low chord or

The critical depth

The critical depth

Station Elevation Data num= 17
s Sta E1ev Sta i E1ev" Sta E1eV.....$F?... Elev Sta ...g]gy
—88 66 924 —39 98 923 16 -25.21 922.21 -17.95 922 -10.2 920
-1.58 918 -.34 917.7 0 916.6 1.4 917.02 5.46 917.02
8.72 917.39 10.82 917.95 20.5 919.43 28 920.08 39.06 921.04
115.33 924 172.61 924
Manning's n values num= 3
s Sta n Va1 Sta ' n Va1" Sta n val
—88 66 .04 —10.2 .035 28 .085
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-10.2 28 95.68 95.65 96.41 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-88.66 -34.81 925.26 F
46.64 172.61 924.78 F
TION oUTPUT Profile #100-year ... .
* E.G. Elev (ft) 922.03 * Element Left OB * Channel *
R1 ht OB *
Ve1 Head (ft) 0.57 * wt. n-val. 0.040 0.035
0.085 =
* W.S. Elev (ft) 921.46 * Reach Len. (ft) 95.68 95.65
96.41 =
* Crit wW.S. (ft) 920.76 * Flow Area (sq ft) 4.13 113.09
12.01 =
* E.G. S1ope (ft/ft) *0.005195 * Area (sq ft) 4.13 113.09
12.22
* Q Total (cfs) 717.00 * Flow (cfs) 8.77 696.96
11.27 *
* Top width (ft) 65.72 * Top width (ft) 5.66 38.20
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I-2.rep
21.87 *
* vel Total (ft/s) * 5.55 * Avg. vel. (ft/s) * 2.12 * 6.16
0.94 =
* Max Chl Dpth (fo) * 4.86 * Hydr. Depth (ft) * 0.73 * 2.96
0.64

* Cconv. Tota1 (cfs) * 9947.4 * conv. (cfs) * 121.6 * 9669.4
156.4 *

* Length wtd. (ft) * 95.68 * Wetted Per. (ft) * 5.84 * 39.57
18.69 *

* Min Ch E1 (ft) * 916.60 * Shear (1b/sq ft) * 0.23 * 0.93
0.21 =

* A1bha * 1.20 * stream Power (lb/ft s) * 172.61 = 0.00
0.00 =

* Frctn Loss (ft) * 0.41 * Cum volume (acre-ft) * 7.34 * 5.99
6.95 *

* C & E Loss (ft) * 0.05 * cum SA (acres) * 4.60 * 1.59
4,18 *

R S R A A I P A R S A A R N R OR N R ORI ORI
R e A R Lk L A e i i e o A A o S A e e A A Sk L e el Lol A e Tl A e L A AR e i e e Tl i e Tl A e i i e T A A e R A ke L e T A Y

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 29

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 11
Sta E1ev Sta E1ev Sta E1ev _Sta Elev Sta E1ev
—162 06 924 —147.51 924 —101.94 922 —27.4 920 -18.67 918
0 916.29 .97 918 10.59 920 173.01 922 233.41 924
263.36  924.5

Manning's n values num= 3
Sta n val Sta N Va1 Sta N val

OO R N AR SRR AR CORORORCRORCORON
A A e T A A R T L b T A A e T e R i i b b A Sy

-162.06 .04 -27.4 035 10 59 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-27.4 10.59 186.09 186.72 188.57 i .3

CROSS SECTION OUTPUT Prof11e #100 year

B RV RUROFORUY B R R o R R R R P RURS
Fededededehdedehdede e Nhde Nl dehddddNddn

* E.G. E1ev (fv) * 921.57 * Element * Left OB * Channel *

Right OB *

* vel Head (ft) * 0.40 * wt. n-val. * 0.040 * 0.035
0.085 =

* W.S. Elev (ft) * 0921.17 * Reach Len. (ft) * 186.09 * 186.72
188.57 *

* Crit w.S. (ft) * 920.41 * Flow Area (sq ft) * 25.52 * 118.88
55.61 *

* E.G. S1ope (ft/ft) *0.003652 * Area (sq ft) * 25.52 * 118.88
55.61

* Q Tota1 (cfs) * 717.00 * Flow (cfs) * 40.07 * 635.84
41.09
* Top W1dth (fo) * 176.64 * Top width (ft) * 43,61 * 37.99
95.03 *
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I-2.rep

* vel Total (ft/s) * 3.58 * Avg. Ve1 (ft/s) * 1.57 * 5.35
* ng7gh1:Dpth (fo) * 4.88 * Hydr. Depth (ft) * 0.59 = 3.13
* anag T;ta1 (cfs) * 11864.3 * Conv. (cfs) * 663.0 * 10521.3
* Eggggh wtd. (f) * 186.83 * wetted Per. (ft) *  43.63 * 39.50
* agnogh E] (f) * 916.29 * shear (1b/sq ft) * 0.13 = 0.69
* A?b%i i * 1.99 * stream Power (1b/ft s) * 263.36 *  0.00
* Fecgg Léss (fv) * 0.96 * Cum Volume (acre-ft) * 7.31 = 5.74
* C6&8E Léss (ft) * 0.03 * Cum SA (acres) * 4.54 * 1.51

ANCNCAC I AR S SO I S AR SR SR R ORI ORORONCNORORCRORORORNORORONON
R e R Ik i A b T A b e A A o R Ik L L bt A i A S 1

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 28
INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 13
s Sta E1ev Sta....E??Y.. Sta E1ev ) Sta. ) Elev Sta  Elev
—190 95 924 —136.57 922 —50.9 920 —13 32 918 -.29 916
0 915.66 .66 916 9.56 918 78.43 920 120.05 920.3
137.42 920 521.6 920 631.27 922
Manning's n values num= 3
Sta nval ~ sta nval ~ Sta nval
-190.95 .04 -13.32 .035 9 56 .085
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-13.32 9.56 164.46 165.33 163.53 .1 .3

CROSS SECTION OUTPUT Prof11e #100 year

B RV RUROFORUY B R R R R R R R R P RURY
FededededehdedehdedefdedefddeNhde Nl deddddfddn

* E.G. E1ev (ft) * 920.58 * Element * Left OB * Channel *

Right OB *

* vel Head (ft) * 0.66 * wt. n-val. * 0.040 * 0.035
0.085 *

* W.S. Elev (ft) * 919,92 * Reach Len. (ft) * 164.46 * 165.33
163.53 *

* Crit w.S. (ft) * 919.81 * Flow Area (sq ft) * 34.49 *  67.83
63.20 *

* E.G. S1ope (ft/ft) *0.007729 * Area (sq ft) * 34.49 *  67.83
63.20

* Q Tota1 (cfs) * 717.00 * Flow (cfs) * 109.35 * 513.29
94.37

* Top W1dth (fo) * 124.86 * Top width (ft) * 36.00 * 22.88
65.98 *
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* vel Total (ft/s) * 4.33 = QQ; r§Z1 (ft/s) * 3.17 * 7.57
* M§X42h1JDpth (fo) * 4.26 * Hydr. Depth (ft) * 0.96 = 2.96
* an36 T;ta1 (cfs) * 8155.9 * conv. (cfs) * 1243.8 * 5838.6
*IEZﬁgih wtd. (f) * 165.02 * wetted per. (ft) * 36.05 * 23.49
* 3?ﬁogh é] (f) * 915.66 * Shear (1b/sq ft) * 0.46 = 1.39
* A?bﬁg : * 2.28 * stream power (1b/ft s) * 631.27 *  0.00
* Feégg Léss (fv) * 0.48 * Cum Volume (acre-ft) * 7.18 = 5.34
* C6&6E Léss (ft) * 0.15 * Cum SA (acres) * 4.37 * 1.38

CONCANCAC I A SRR S SO IR S AR N S R R O RORC N ORORC R RORORCRORORN
R e e o R R A A e T A R A S ot e A R i L o T L A t e S Y

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 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.

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 27

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 9
. Sta E1ev Sta."'g]gy" Sta E1ev“‘ll$pq... Elev Sta ...g]gy
—199 14 922 —128.89 920 -20.63 918 -5.76 916 0 915.11
6.02 916 30.21 918 112.79 920 194.06 922

Manning's n values num= 3
Sta n val Sta n val Sta n val

R R PURURVRY R R R R R R R R R R R
Rk e Lol A e AR Ak ke ek T A e A (e e 1

—199 14 .04 —20.63 .035 30.21 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-20.63 30.21 79 79.58 79.8 1 .3

TION OUTPUT Profile #100-year

CONCACAC I A SRR K S SO IR S AR N SO R R R R ORI NORORCRRORORCRORORON
R e T T A A R A A b T A R L S b T A b e R L Tk L Ao T Ly

* E.G. Elev (ft) * 919.95 * Element * Left OB * Channel *
R1 ht OB *
gegggeag (ft) * 0.15 * wt. n-val. % 0.040 = 0.035
* yéSéOE1gv (fv) * 919.80 * Reach Len. (ft) * 79.00 * 79.58
* %E%§8W'§' (ft) % * Flow Area (sq ft) % 87.29 * 159.16
* E6ésss1ope (ft/ft) *0.001503 * Area (sq ft) * 87.29 * 159.16
* 31T85a14(cfs) * 717.00 * Flow (cfs) * 116.98 * 558.03
* Top width (ft) * 0 222.20 * Top width (ft) * 97.21 * 50.84
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74.15 *
* vel Total (ft/s) 2.29
0.63 *
4.69

* Max Chl Dpth (fo)
0.90

Conv Tota1 (cfs) * 18495.4

1083
Length Wtd (fov 79.40
74.17 *
* Min Ch E1 (ft) 915.11
0.08 *
* Alpha 1.88
0.00 =
* Frctn Loss (ft) 0.15
6.37 *
* C & E Loss (ft) 0.00
3.44 *

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 26
INPUT

Description:

Station Elevation Data num=

T I R A R P P N K O R NI RN N ORI RN RN
R e e e e e R ARk L A e T A A e T A e e €

ONORON
RIS

I-2.rep
Avg. vel. (ft/s)
Depth (ft)
(cfs)

wetted Per.

Hydr.
conv.
(ft)
Shear (1b/sq ft)

Stream Power (lb/ft s)

o
0

o
w

Cum volume (acre-ft)

o
w

Cum SA (acres)

B T I I A A N R K N MK N
L e A A S A (e Tl A e A e T T A T

topography data from 2007 Franklin County auditors

Sta ' E1ev i Sta""g]gy""'Sta"' E1ev Sta
—232.05 922 —156 78 920 -70.65 918 —25.64 918
0 914.83 1.45 916 19.68 918 152.99 920
Manning's n values num= 3
Sta n'ya]""'Sta" n, Va1 . Sta"'q'ya1
—232.05 .04 -7.49 035 1 45 .085
Bank Sta: Left Right Lengths: Left Channel Right
-7.49 1.45 121.93 123.14 124.74

CROSS SECTION OUTPUT Prof11e #100 year

* E.G. E1ev (fo) 919.80
Right OB *
* vel Head (ft) 0.16
0.085 *
* W.S. Elev (ft) 919.64
124.74 *
* Crit W.s. (ft)
137.77 *
* E.G. Slope (ft/ft) *0.002382
137.77 *
* Q Total (cfs) 717.00
123.66 *
* Top width (ft) 270.28
127.55 *
* V81 Tota1 (ft/s) 2.02
4.81

* Max Chl ppth (ft)
1.08 =

PO

oo
w

e e e et e e Yot N DR RO
Yedededededek

o
w

Element
wt. n-val.
(fo

Flow Area (sq ft)

Reach Len.

Area (sq ft)
Flow (cfs)

Top width (ft)
(ft/s)
Depth (ft)

Avg. Vel.
Hydr.
Page 68

1.
0.

34
90

3017.5

97.
0.
194
6.
4.

B S A A N K R R R R R OR K N RO
Rk e e T e i A e A R SRk T A A

E1ev

1

Left OB *

23
08
06
95
12

-7.49
72.47

Coeff contr.
.1

0.040

121.
179.
179.
396.
133.

2

1.

93
66
66
16
79
21
34

o
£
o
e

o
e

FORORORORORON N
PR i

o
£
o
e

o
e

3.51
3.13
14394.7
51.19
0.29
0.00
4.91
1.24

Elev

916
922

Expan.
.3

D I S R A R A MO R M O K RN N ON
PR e T e i A A R A e L A A e T A L k1Y

Channel *

0.035
123.14
37.77
37.77
197.18
.94
.22
.23



I-2.rep
*zgggvé TgtaT (cfs) * 14692.4 * conv. (cfs) * 8117.9 * 4040.6
*15$ng;h wtd. (ft) * 122.86 * wetted Per. (ft) * 133.92 * 9.44
* Mgﬁlgh 51 (fv) * 914.83 * sShear (1b/sq ft) * 0.20 = 0.59

+ Alpha % 2.53 * Stream Power (1b/ft s) * 172.47 *  0.00

0.00 *

Frctn Loss (ft) * 0.42 * Ccum Volume (acre-ft) * 6.71 * 4.73

6.19 *

* C & E Loss (ft) * 0.04 * cum SA (acres) * 3.91 * 1.18
_5 *

SOOI AR S SO I S AR R SR R N ORORORCONOROR R ORORORNORORONON
R e A R R I i A b T A e A e R R i S e e A e e AR R L L b 1

e
w

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 25

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 10
. Sta ETev Sta."'g]gy" Sta ETev“‘ll$pq... Elev Sta ...ngy
—233 49 922 —188.83 920 -78.37 918 -25.11 918 -15.34 918
-6.82 916 0 914.4 12.43 916 30.83 918 111 920

Manning's n values num= 3
Sta n val Sta n val Sta n val

R R PURURVRUY R R R R R R R R R R
Rk e Al A e A R Ak ke ek T A e A (e 1

—233 49 .04 —6.82 .035 12.43 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.82 12.43 115.12 115.81 116.16 1 .3

CROSS SECTION OUTPUT ProfiTe #100-year

OO AR S SO K S AR SR SR R R N ORORONCONORORORORORORNORORONON
R e L e R R L A A b T A b A A o A A R I i b e A Ao e A R 1

e oo e e

* E.G. Elev (ft) * 919.34 * Element * Left OB * cChannel *
Right 0B *

* Vel Head (ft) * 0.57 * wt. n-val. * 0.040 * 0.035

* 3:2?5E1év (ft) * 918.77 * Reach Len. (ft) * 115.12 * 115.81
1%?1%6w é (fo) * 918.77 * Flow Area (sq ft) * 79.77 * 68.69

* 24G3651;pe (ft/ft) *0.005356 * Area (sq ft) * 79.77 * 68.69

* 34nga14(cfs) * 717.00 * Flow (cfs) * 170.72 * 493.39

* ggp831d£h (fv) * 182.41 * Top width (ft) * 113.97 *  19.25

* 3§Tizot;1 (ft/s) % 3.72 * Avg. vel. (ft/s) 2,14 *  7.18

* M8X9Ch1 Dpth (ft) * 4.37 * Hydr. Depth (ft) * 0.70 = 3.57
* Cconv. Total (cfs) * 9797.6 * Conv. (cfs) * 2332.8 * 6742.1
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I-2.rep

* ZgﬁéZh &td. (ft) * 115.71 * wWetted Per. (ft) * 114.21 *  19.54
* 3?63%h é] (ft) * 914.40 * Shear (1b/sq ft) * 0.23 = 1.18
* A?bﬁg : * 2.65 * Stream Power (lb/ft s) * 111.00 = 0.00
* F?égg Léss (ft) * 0.29 * cum Volume (acre-ft) * 6.34 = 4.58
* Cs&gé Léss (ft) * 0.12 * cum SA (acres) * 3.57 * 1.14

o

DRORCORCORON
WRERARRY

JONCRORCRR S NON
PR A A e T A

I R A I A A N S A A R P MR R A RO K ORONK N ON
e e A e L A i e o A A kA e e T e e Lol A e i A (e Tl A e T i e i e T A e T e A L R TR A i e e T A e e A R R A A T A e 1

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 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: 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: Tributary I-2

REACH: 1 RS: 24
INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 9
Sta Eleyv ~Sta Elev  Sta Elev . Sta  Elev . Sta  Elev
—183.28 920 —84 17 918 -48.61 918 —42.09 918 -17.17 916
0 914 20.9 916 65.73 918 88.41 920
Manning's n values num= 3
Sta nval ~Sta nval sta nval
—183.28 .04 -17.17 .035 20 9 .085
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-17.17 20.9 111.92 114.11 114.69 i .3

CROSS SECTION OUTPUT Prof11e #100 year

e e e e e e e e e Yoo Ny B R R R o R R R R USRS
FededededehdedehdedefdedefddeNhde Nl dehddddddn

Yoo e Yoo e e

* E.G. E1ev (ft) * 918.89 * Element * Left OB * cChannel

Right OB *

* vel Head (ft) * 0.18 * wt. n-val. * 0.040 * 0.035
0.085 *

* W.S. Elev (ft) * 918.72 * Reach Len. (ft) * 111.92 * 114.11
114 69 *
Crit w.s. (ft) * * Flow Area (sq ft) * 85.61 * 141.48
79.84 *

* E.G. Slope (ft/ft) *0.001423 * Area (sq ft) * 85.61 * 141.48
79.84 *

* Q Total (cfs) * 717.00 * Flow (cfs) * 106.33 * 541.51
69.16 *
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* Top W1dth (fo)

52.95
* vel Total (ft/s)
0.87 =

* Max Chl Dpth (fv)
1.51

* conv. TotaT (cfs)
1833 7 =
* Length wtd. (ft)
53.03 *
* Min Cch ET (ft)
0.13 *
* Alpha

0.00 =
Loss (ft)

Frctn
5.76

Loss (ft)

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT
Description: tc
Station Elevation Data

193.51
2.34
4.72

* 19010.1

113.72
914.00
2.08
0.15
0.01

RS: 23

topography data from

num=

ns Sta ETev Sta "'g]ev

—155 19 920 —88.19 918

2.04 914 15.24 916

Manning's n values num=

. Sta n Va1 Sta.' n VaT

—155 19 .04 —15.08 035
Bank Sta: Left Right Lengths:
-15.08 15.24 1

CROSS SECTION OUTPUT

Yoo e Yoo e e

% E.G
Right OB *
* vel Head (ft)

ETev (ft)

0.085 =

* W.S. Elev (ft)
105.84 =

* Crit w. S. (ft)
123.18 =

* E.G. STope (ft/ft)
123 18
* Q Total (cfs)
104.31 *

* Top width (ft)
79.23 *

* vel Total (ft/s)
0.85 =
* Max Ch1l Dpth (ft)

ProfiTe #100-year

ANCCAC A AR S SO IR S AR SR SR R R R ORORONCNORORRORORORNORORCONON
R e e R R I A A b T A b e A A o R R R i L b b A Ao e A e R R e 1

918.73
0.13
918.59

*0.001305

717.00
202.46
2.00
4.86

I-2.rep
* Top W1dth (fo)

(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vvel.
* Hydr.
* conv.
(ftd
* Shear (1b/sq ft)

* Stream Power (lb/ft s) *

* cum Volume (acre-ft)

* Ccum SA (acres)

OO AR S SO R S AR SR SRR ORI ORORONCOSORORRORORORNORORONON
R e L R Ik i A b T A b A A o A R Ik L L bt A i A S 1

2007 Franklin County audi
9
Sta Elev Sta
-15.08 916 —1.93
92.24 918 99.78
3
Sta n val
15.24 .085
Left Channel Right

04.37 105.78 105.84

* Element
* Wt. n-val.
(fo

* Flow Area (sq ft)

* Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)

* Hydr. Depth (ft)
Page 71

* Avg. vel.

102.49 38.07
1.24 3.83
0.84 3.72
2819.3 * 14357.1
102.58 38.28
0.07 0.33
88.41 0.00
6.13 4.30
3.28 1.06
tors
iYL St ey
914 0 913 73
920
Coeff Contr. Expan.
.1 .3
Left oB * channel *
0.040 0.035
104.37 105.78
122.18 113.39
122.18 113.39
196.76 415.93
92.91 30.32
1.61 = 3.67
1.31 = 3.74



1.55 *

* conv. Total (cfs)

2887.3 *

* Length wtd. (ft)
79.33 *

* Min Ch E1 (ft)
0.13 =

* Alpha
0.00 *

* Frctn Loss (fv)

5.49
* C & E Loss (ft)
2.69 *

CROSS

SECTION

RIVER:
REACH:

Tributary I-2
1

INPUT
Description:
Station Elevation Data
Sta E1ev
—123 69 922
0 913.47
120.02 921

—82 79
2.78

Manning's n values
Sta n Va1
—123 69 .04

Bank Sta: Left
-27.71

Right
22.11

CROSS SECTION OUTPUT Profile #100-year

OO AR SRR S AN S S AR SR SR S S AR R RO ORI ON RORORCR ORI NN
R A A A L e o A A R kT A e A A e R R L i b b A A b T

e
w

E.G. Elev (ft)
R1 ht OB *
Ve1 Head (ft)
0.085 *
. Elev (ft)
8 0 *

Crit w.s. (ft)
68.41 *

E.G. S1ope (ft/ft)
68.41 *

Q Tgta] (cfs)

Top W1dth (fo)
52.08 *

vel Total (ft/s)
0.71 =

Max Chl Dpth (fv)
1.31

e
w

o

conv. Tota1 (cfs)
1433.3 *
* Length wtd. (ft)

Sta

Sta"
—27.71

* 19846.3

105.53
913.73
2.16
0.13
0.00

I I A A R A O SR RN R ORI ORORK KA
PR e T A e i e e o A A R A o L A T A 1S

RS: 22

num=

920
914

num=
n Va1
035

Lengths:

918.59
0.15
918.44

*0.001161

717.00
135.71
2.48
4.97

* 21045.6

78.71

oo
w

JORORON
WHRW

FORORORCR RN
g e R AR I L

-55.

22

JORORONA
Tehddn

22

Le

80.35

I-2.rep
(cfs)

wetted Per.

conv.
(ft)

Shear (1b/sq ft)
Stream Power (lb/ft s)
Cum volume (acre-ft)

Cum SA (acres)

B I I T A A N R K I AR N
e e A A S T A (e e Tl A e A e T L A T

E1ev Sta
918 —27.71
916 68.85

JORORORCRC RO
wHTTR%

54
11

3
Sta n val

B A A K T AR
LR T A e T e 1

.11 .085

ft Channel
78.53

Right
77.8

* Element

* Wt.

* Reach Len.

n-val.
(fo)

* Flow Area (sq ft)

* Area (sq ft)

* Flow (cfs)

* Top width (ft)

* Avg. Vvel.
* Hydr.
* conv.

* Wetted Per.

(ft/s)
Depth (ft)
(cfs)

(fod
Page 72

o
w

o
0

o
0

o
w

o
w

o
0

topography data from 2007 Franklin County auditors
11

E1ev

916
918

Coef

5446.4
92.95
0.11
99.78
5.86
3.03

-3.76
93.22

f Ccontr.
1

Left OB *

0.040
80.35
41.35
41.35
59.74
33.81
.44
.22
1753.6

33.89

o
£

FORORORORORON N
PR i

11512.7
30.66
0.30
0.00
3.97
0.97

B I S R A A R K R R R ORI O N
Rk e T A e i A e o A A R R Ak T A e e

Elev

914
920

Expan.
.3

Channel *

0.035
78.53
179.58
179.58
608.43
49.82
3.39
3.60

* 17858.8

50.09



52.15 *
* Min Ch E1 (fv)
0.10
Alpha
0.00 *
* Frctn Loss (fv)
5.26

* C & E Loss (ft)
- 2 53 *

JOWOR
wwRHNR

e e e e e e e e et e e Ny

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT
Description:

913.47
1.62
0.12
0.01

oo
w

oo
w

oo
w

RO R O
WRRRR™

RS: 21

I-2.rep

Shear (1b/sq ft) *

Stream Power (lb/ft s) *

Cum volume (acre-ft)

Cum SA (acres)

B I I A A A N R K N AR N O
e e A A S T A (e o Tl A e A e T L A T

topography data from 2007 Franklin County auditors

OO SRR SRR S AN S S A R SR SR S S AR R R R ORON ORORCN ORORCRCNON
R A A g A L A A o A A R L T A e A L R L L i e e A R L T

Station Elevation Data num= 11
Sta""g1gy . Sta""g]gy"" Sta"' E1ev Sta
-118.64 922 —89 17 920 —73 07 918 —19.68
0 913.28 .68 914  15.47 916 66.8
122.01 921
Manning's n values num= 3
. Sta n Va1 Sta"'p'ygj" Sta n val
—118 64 .04 —19.68 .035 15.47 .085
Bank Sta: Left Right Lengths: Left Channel Right
-19.68 15.47 82.04 82.05 81.48
CROSS SECTION OUTPUT' ?F?fj1?.#1997¥??F....
* E.G. E1ev (fv) 918.46 * Element
R1 ht oB *
Ve1 Head (ft) 0.24 * wt. n-val.
0.085 *
* W.S. Elev (ft) 918.22 * Reach Len. (ft)
81.48 *
* Crit w.S. (ft) * Flow Area (sq ft)
62.68 *
* E.G. S1ope (ft/ft) *0.002268 * Area (sq ft)
62.68
* Q Total (cfs) 717.00 * Flow (cfs)
58.63 *
* Top width (ft) 142.86 * Top width (ft)
52.56 *
* vel Tota1 (ft/s) 2.91 * Avg. vel. (ft/s)
0.94
* Max Chl Dpth (ft) 4.94 * Hydr. Depth (ft)
1.19 =
* Conv. Total (cfs) * 15057.1 * Conv. (cfs)

1231.3 =

* Length Wtd (f)
52.61

* Min Ch E1 (f)
0.17 =

* Alpha

82.01
913.28
1.84

* Wetted Per.

(ft)

* Shear (1b/sq ft)

* Stream Power (lb/ft s) *

Page 73

o
0

o
w

E1ev

916
918

0.09
120.02
5.66
2.88

-3
78.03

Coeff Contr.

1

Left OB *

0.040
82.04
65.24
65.24
129.02
55.15
1.98
1.18
2709.5
55.20
0.17
122.01

FORORORORORON N
PR e

0.26
0.00
3.61
0.88

B S R A A R K R R R R OR K R RO
PR e e T A e i A e o e A R R Ak T A e e S

Elev

914
920

Expan.
.3

Channel *

0.035
82.05
118.13
118.13
529.35
35.15
4.48
3.36

* 11116.3

35.80
0.47
0.00



I-2.rep

0.00 =

* Frctn Loss (ft) * 0.16 * Cum volume (acre-ft) * 5.56 * 3.34
5.14 =

* C & E Loss (ft) * 0.01 * cum SA (acres) * 2.80 * 0.80
2,44

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 20

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 11
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta Elev
-136.03 922 —82 73 920 —59 78 918 —21.97 916 -2.49 914
0 913.08 4.9 914  26.55 916 69.64 918 86.18 920
121.11 921

Manning's n values num= 3
Sta n val Sta n Va1 Sta n val

R PRV e B PR U RPN

—136 03 .04 —21.97 035 26.55 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-21.97  26.55 80.71 79.6 79.04 1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

e e e e

* E. G Elev (ft) * 0918.29 * Element * Left OB * cChannel *
R1ght oB *

Vel Head (fo) * 0.20 * wt. n-val. * 0.040 * 0.035
* 3.2?5E1év (ft) * 918.09 * Reach Len. (ft) * 80.71 * 79.60
* Z?T24W.é. (ft) * * Flow Area (sq ft) *  41.20 * 160.64
* g?é?3s1épe (ft/ft) *0.001678 * Area (sq ft) * 41.20 * 160.64
* 36Tgia1:(cfs) * 717.00 * Flow (cfs) *  65.14 * 616.71
* %gblaid;h (ft) * 131.17 * Top width (ft) * 38.82 * 48.52
* 3218$ota1 (ft/s) * 2.88 * Avg. vel. (ft/s) * 1.58 * 3.84
* ng72h140pth (fv) * 5.01 * Hydr. Depth (ft) * 1.06 * 3.31
* C%n87 TOta] (cfs) * 17506.0 * conv. (cfs) * 1590.5 * 15057.4
* Eggg%h wtd. (f) * 79.66 * wWetted pPer. (ft) * 38.88 * 48.96
s Min ch é] (ft) * 913.08 * shear (1b/sq ft) * 0.11 *  0.34
* A?bﬁi : % 1.56 * Stream Power (1b/ft s) * 121.11 *  0.00
« Fretn Léss (ft) * 0.16 * cum volume (acre-ft) *  5.46 * 3,08
* CS&Og LOss (f) * 0.01 * cum SA (acres) * 2.71 = 0.72

Page 74
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CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT
Description:
Station Elevation Data

Sta E1ev
—146 15
4.9
993.7

920
914
921

—45 39
31.35

Manning's n values
Sta n Va1
—146 15 .04

Left
-15.8

Bank Sta: Right

31.35

CROSS SECTION OUTPUT Prof11e #100 -year

A NCACAC A AR S SO I S AR R SR A R R ORORCNCNORORCRORORORNORORONON
R e e e R R i A b T A b i A A A A R Lk T L b e A A o e e R Ik L L b 1

Yoo ve e ve ety

e e e

* E. G E1ev (ft)
R1 ht OB *
Ve1 Head (ft)
0.085 =
Elev (ft)
67.05 *

* Crit w.s. (ft)
44.18 *
* E.G. S1ope (ft/ft)
44.18 *
* Q Total (cfs)
.50

* Top WTdth (fo)
47 .42 *
* vel Total (ft/s)
0.80 =
* Max Chl Dpth (ft)
0.93 =

* Conv. Total (cfs)
736.4 *
* Length wtd. (ft)
47.46 =
* Min ch ET (ft)
0.14 =
* Alpha

0.00 =
Loss (ft)

Frctn
4.96

Loss (ft)

B R A A N K O R R OR K R RO
PR e e T A e T A e e A R AR Ak T A e A

Sta

Sta"
—15.8

*0.002323

* 14875.8

I-2.rep

RS: 19

num=
E1ev Sta
916 —2.88
918 97.59

JORORORORORO)
i R S

918
916

Sta

-15.8
82.25

num= 3
n Va1 Sta n Va1
035 31.35 .085

Left channel
69.19 68.6

Lengths: Right

67.05

918.13
0.26
917.86

* Element
* Wt. n-val.
(fo

* Flow Area (sq ft)

* Reach Len.

* Area (sq ft)
717.00
122.14
3.30
4.97

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vvel.
* Hydr.
* conv.
68.56
912.89
1.55
0.20
0.01

(fo
* Shear (1b/sq ft)

* cum Volume (acre-ft)

* Ccum SA (acres)

ANCANCAC A AR S SO IR S AR SR SR R R ORORCNCNORORRORORORNORORONON
R e R A A b T A b A A A o A A R R e L A o T A R R e 1
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B I I S T A A M A K N R KN
R A e Tl A T R AR Ak T e e T T A A T A e 1

* Stream Power (lb/ft s) *

B A N N ORONK N
PR e e T A T A A TS

topography data from 2007 Franklin County auditors
11

E1ev

914
920

St

145.6

Coeff Contr.
1

Left OB *

0.040
69.
25.
25.
43.
27.
1.71
0.93
908.8
27.63
0.13
993.70
5.40
2.65

B R A R S R ONK R ON
Rk e A A R ke ek 1y

a E1ev

0 912 89
4 921

Expan.
.3

0.035
68.60
147.11
11
70
15
4.33

3.12

* 13230.5
47.71
0.45

0.00

2.80

0.63

147.
637.
47.

Channel *



I-2.rep
CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 18
INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 11
Sta""g1gy . Sta""g]gy " Sta"' E1ev Sta E1ev""'SF§""g]gy
-145.25 920 —50 98 918 —13 85 916 —3.28 914 -1.31 914
0 912.72 10.04 914  25.75 916 95.9 918 117.72 920
158.35 921
Manning's n values num= 3
. Sta n Va1 Sta" n Va1 Sta n Va1
—145 25 .04 —13.85 .035 25.75 .085
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-13.85 25.75 111.01 112.17 112.41 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

A NCRCAC I AR K S SO R S AR SR SR R ORI ORORCNCNORORCRORORORNORORONON
R e T e R R L i A b T A b A A o A R R i L b e A A e e R R L L o 1

SRCRORRN

iisﬁg.og1$v (fv) * 917.91 * Element * Left OB * Channel *
* Vel Head (ft) * 0.40 * wt. n-val. * 0.040 * 0.035
* 3:2?5E1év (ft) * 917.51 * Reach Len. (ft) * 111.01 * 112.17
1éi1i1w é (fo) * * Flow Area (sq ft) * 21.27 * 120.13
* EOG1951Ope (ft/ft) *0.003714 * Area (sq ft) * 21.27 * 120.13
* 30T32a14(cfs) * 717.00 * Flow (cfs) * 39.96 * 641.49
* %gpsa1d£h (ft) * 120.80 * Top width (ft) * 28.10 *  39.60
* 3211$ot;1 (ft/s) % 3.95 * Avg. vel. (ft/s) *  1.88 *  5.34
* M2X82h1JDpth (fo) * 4.79 * Hydr. Depth (ft) * 0.76 * 3.03
* C8n36 Téta] (cfs) * 11765.3 * cConv. (cfs) *  655.7 * 10526.2
* Egﬁgih Qtd (f) * 111.95 * wetted pPer. (ft) * 28.15 * 40.52
* afn gh E1 (ft) * 912.72 * shear (1b/sq ft) * 0.18 * 0.69
* A?p%g . * 1.65 * Stream Power (1b/ft s) * 158.35 * 0.00
* FEégg Léss (fo) * 0.27 * Cum Volume (acre-ft) * 5.36 * 2.59
* C4&8§ Léss (fo) * 0.06 * Cum SA (acres) * 2.60 = 0.57

ANCANCAC A AR K S SO IR S AR R SR R R ORORONCNORORCRORORORNORORONON
R A e R R L i A b T A b e A A A i R e A e e L R AR kL Lo 1

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

Page 76



CROSS SECTION

RIVER: Tributary I-

REACH: 1

INPUT

2
RS: 17

I-2.rep

Description: Upstream section of pedestrian bridge
topography data from field
survey June 2013

1

—58
3.

13.

Station Elevation Data num=
Sta"' E1ev i Sta "'g]gy""
-179.07 920 100 23 918
0 912 2.86 912.18
5.33 912.8 7.44 913.13
85.88 918 165.57 918
Manning's n values num=
Sta nval ~ sta nval
—179 07 .04 -6.01 .035

Bank Sta: Left Ri

ght Lengths:

-6.01 13.01

Ineffective Flow
Sta L Sta R

18.25 165.57

num= 2

13

Le
33.

Elev Permanent
-179.07 -14.18 914.86 F

914.8 F

7
Sta"' E1ev Sta E1ev""'SF§""g]gy
84 916 —11.94 915 -6.01 914
37 912.08 3.42 912.08 4.4 912.39
01 914 19.61 915.03 38.56 916
3
Sta"'q'y§1

01 .085
ft Channel Right Coeff Contr. Expan.
51 29.83 31.61 i .3

CROSS SECTION OUTPUT Prof11e #100 year

e e e e e e e e v

Yoo e e e

e

* E.G. E1ev (ft) 917.58
R1ght OB
vel Head (fv) 0.21
0.085 =
* W.S. Elev (ft) 917.37
10.92 *
* Crit wW.S. (ft) 916.42
76.20 *
* E.G. Slope (ft/ft) *0.001743
76.20 *
* Q Total (cfs) 717.00
66.64 *
* Top wWidth (ft) 158.17
57.97 *
* vel Tota1 (ft/s) 2.52
0.87
* Max Chl ppth (ft) 5.37
1.31 *
conv. Tota1 (cfs) * 17174.0
1596
Length Wtd (fo) 10.92
58.10 *
* Min Ch E1 (ft) 912.00
0.14
* Alpha 2.16
0.00 =
* Frctn Loss (ft) 0.03
4.74 *
* C & E Loss (ft) 0.02

2.04

PO

oo
w

oo
w

B R R R R R R R R PR Y
Fedededede e dehdedehdedefdde NNl dehdd el ik

Element * Left OB * cChannel *
wt. n-val. * 0.040 * 0.035
Reach Len. (ft) * 10.92 * 10.92
Flow Area (sq ft) * 124.15 *  84.26
Area (sq ft) * 124.15 *  84.26
Flow (cfs) * 255.30 * 395.06
Top width (ft) * 81.18 * 19.02
Avg. vel. (ft/s) * 2.06 * 4.69
Hydr. Depth (ft) * 1.53 * 4.43
Conv. (cfs) * 6115.1 * 9462.8
wetted Per. (ft) * 81.31 * 19.59
Shear (1b/sq ft) * 0.17 * 0.47
Stream Power (lb/ft s) * 165.57 = 0.00
Cum Volume (acre-ft) * 5.18 = 2.32
Cum SA (acres) * 2.46 * 0.49
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I 2 rep

Yoo e deve e e e e e

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

BRIDGE

RIVER: Tributary I-2
REACH: 1 RS: 16.5

INPUT

Description: pedestrian bridge

topography data and bridge data from field
survey June 2013

Distance from Upstream XS = 10.92

Deck/Roadway width = 8.54

weir Coefficient = 2.6

Upstream Deck/goadway Coord1nates
num=

o Sta H1 Cord Lo Cord"" Sta H1 Cord Lo Cord e Sta H1 Cord Lo Cord
—20 914.86 913.96 —5 78 914.86 913.96 —4 97 914.8 913.9
-.05 914.82 913.92 5.01 914.81 913.91 10.26 914.85 913.95

11.33 914.8 913.9 30 914.8 913.9
Upstream Bridge Cross Section Data
Station Elevation Data num= 17
. Sta E1ev Sta N E1ev" Sta Elev _Sta Elev Sta ) E1ev
—179 07 920 —100.23 918 -58.84 916 -11.94 915 -6.01 914
0 912 2.86 912.18 3.37 912.08 3.42 912.08 4.4 912.39
5.33 912.8 7.44 913.13 13.01 914 19.61 915.03 38.56 916
85.88 918 165.57 918
Manning's n values num= 3
. Sta n Va1 Sta "p'ya]" Sta n val
—179 07 .04 —6.01 .03 13.01 .085
Bank Sta: Left Right Coeff cContr. Expan.
-6.01 13.01 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-179.07 -14.18 914.86 F
18.25 165.57 914.8 F

Downstream Deck/Roadway Coordinates
num= 8
Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
—20 914.86 913.96 —5 78 914.86 913.96 —4.97 914.8 913.9
-.05 914.82 913.92 5.01 914.81 913.91 10.26 914.85 913.95

11.33 914.8 913.9 20 914.8 913.9
Downstream Bridge Cross Section Data
Station Elevation Data num= 8
Sta Elev Sta Elev Sta E1ev Sta E1ev Sta Elev

B R R R R R RSO RUROFOR Pe e e Yoo e e e e e
PR A T A A A O R Lk e A A e o A A A e R S e T A b A A A T R A b 1
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I-2.rep

-183.56 920 -97.39 918 -45.67 916 -12.42 914.86 -4.3 914.003
-3.33 913.9 -1.19 912.58 -1.16 912.21 0 911.3 1.68 0911.41
5.57 911.91 5.59 912.27 8.32 913.9 9.4 914.008 20.88 915.17
45.81 916 85.62 918 163.75 918
Manning's n values num=
ST, vl sta n val nval
-183.56 .04 -4.3 .03 .04
Bank Sta: Left Right Coeff contr. Expan.
-4, 9.4 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-183.56 -18.18 914.86 F
22.93 163.75 914.8 F
Upstream Embankment side slope 0 horiz. to 1.0 vertical
Downstream Embankment side slope 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow .98

Elevation at which weir flow begins
Energy head used in spillway design

Spillway height used in design
weir crest shape

Number of Bridge Coefficient Sets =

Low Flow Methods and Data
Energy

Broad Crested

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters

Add Friction component to Momentum

Do not add weight component to Momentum o
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow =

BRIDGE OUTPUT Profile #100-year

OO SRR SRR S AN S S AR SR SR I S AR R RO R ORI ORORCN ORORCNONON
R A A R L i A A A A R L i o g R e L S ot S e e A A e T

o
=

* E.G. US. (ft)
*Inside BR DS *

* W.S. US. (ft)
917.50 =
* Q Total (cfs)
917.37 *
* Q Bridge (cfs)
916.40 =

* Q weir (cfs)
6.07 *

* weir sta Lft (fv)

2.80

* Weir Sta Rgt (ft)
255.92 *

* Weir Submerg

0.20 =

* Weir Max Depth (ft)
381.87 *

* Min E1 weir Flow (ft)

917.58
917.37
717.00

32.90

914.81

Upstream energy

* Element

* E.G. Elev (ft)

* W.S. Elev (ft)

* Crit w.s. (ft)

* Max Ch1l Dpth (ft)

* vel Total (ft/s)

* Flow Area (sq ft)

* Froude # Chl

* Specif Force (cu ft)

* Hydr Depth (ft)
Page 79

grade Tine

*Inside BR US
917.54
917.39
916.43

5.39
2.69
266.28
0.23
386.96
1.67



I-2.rep

1.66 *

* Min E1 Prs (ft) 913.96 * W.P. Total (ft)
180.33 *

* pelta EG (ft) 0.12 * conv. Total (cfs)
12840.2 *

* Delta WS (fov 0.10 * Top width (ft)
154.30

*OBS3Open Area (sq ft) 18.65 * Frctn Loss (ft)

K 1.76 * C & E Loss (ft)

* BR Open Vel (ft/s)
0.01 =

*Energy only * Power Total (lb/ft s)

C R I S T I A K T M R R K N ACORR N O
R o R ARk T A e Lol A e T A (e Tl A Tl Al e T A A 1Y

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 16
INPUT
Description: Downstream section of pedestrian bridge
topography data from

field survey June 2013

Station Elevation Data num= 18
s Sta E1ev Sta....E??Y.. Sta E1ev . Sta. E1ev Sta g]gy
—183 56 920 —97.39 918 —45.67 916 —12 42 914 86 —4.3 914.003
-3.33 913.9 -1.19 912.58 -1.16 912.21 0 911.3 1.68 911.41
5.57 911.91 5.59 912.27 8.32 913.9 9.4 914.008 20.88 915.17
45.81 916 85.62 918 163.75 918
Manning's n values num= 3
. Sta n Va1 Sta" n Va1" Sta n val
—183 56 .04 —4 3 .035 9.4 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4, 9.4 94.69 96.26 101.86 .1 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
-183.56 -18.18 914.86 F
22.93 163.75 914.8 F
CROSS SECTION OUTPUT Prof11e #100 Cyear e
* E.G. E1ev (ft) 917.47 * Element Left oB * Channel *
Right OB *
* Vel Head (ft) 0.20 * wt. n-val. 0.040 0.035
0.040 =
* W.S. Elev (ft) 917.27 * Reach Len. (ft) 94.69 96.26
101.86 =
* Crit w.S. (ft) 916.42 * Flow Area (sq ft) 104.99 65.24

Page 80

* Shear Total (lb/sq ft) *

* 196.21
* 11387.4
* 159.01
* 0.03
* 0.01

0.34
* -179.07

B S A A N K R R R R ORI RO
Rk e T A e i A e e A R R SRk T A e A

The critical depth

The critical depth



I-2.rep
88.76 *
* E.G. Slope (ft/ft) *0.001932 * Area (sq ft) * 104.99 *  65.24
* gsngaT‘(cfs) * 717.00 * Flow (cfs) * 215.95 * 316.48
*1$gp5@1d;h (ft) * 149.55 * Top width (ft) * 74.18 * 13.70
* 3216$0t§1 (ft/s) * 2.77 * Avg. Vel. (ft/s) * 2.06 * 4,85
* ngoghTTDpth (fo) * 5.97 * Hydr. Depth (ft) * 1.42 * 4.76
* an34 T;taT (cfs) * 16311.8 * cConv. (cfs) * 4912.9 * 7199.9
*4%2292h wtd. (ft) * 97.10 * Wetted Per. (ft) * 74.27 * 15.57
* S}ﬁ7Zh é] (ft) * 911.30 * Shear (1b/sq ft) * 0.17 = 0.51
* A?b%; : * 1.67 * stream Power (lb/ft s) * 163.75 * 0.00
* F?égg Léss (ft) * 0.20 * cum Vvolume (acre-ft) * 5.10 = 2.28
4.62 Léss (ft) * 0.00 * cum SA (acres) * 2.41 = 0.48

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 15

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 10
e Sta ETev Sta"' ETev Sta Elev ....$F§. ETev Sta ETev
—170 4 920 —120.53 918 -57.4 916 -9.13 914 0 912 15
5.34 914 35.22 916 68.07 918 92.97 920 154.7 920.8

Manning's n values num= 3
Sta n val Sta n VaT Sta n val

R R PURURVRUY ORUR B A A K T MO K N ORK NN
ww Rk A e L A Ak T e (e L A e 1

—170 4 .04 —9.13 035 5.34 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-9.13 5.34 103.65 103.4 101.83 1 .3

CROSS SECTION OUTPUT ProfiTe #100-year

e e e e

* E.G. Elev (ft) * 917.26 * Element * Left OB * Channel *

Right OB *

* ge848eag (ft) * 0.20 * wt. n-val. % 0.040 = 0.035

*lgisé3E1$v (fv) * 917.06 * Reach Len. (ft) * 103.65 * 103.40

* gg%;ow.§. (fv) * * Flow Area (sq ft) * 117.03 * 57.64

* E.G. Slope (ft/ft) %0.002295 * Area (sq ft) * 117.03 * 57.64
Page 81

I R T I A A R P A R K R ORI RFOR K R N
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I-2.rep
70.70 *
* Q Total (cfs) * 717.00 * Flow (cfs) *
164.35 *
* Top2g1dth (fov * 143.41 * Top width (ft) *

47
* V313;ota1 (ft/s) 2.92 * Avg. Vel. (ft/s) *
* Mix 8h1 Dpth (ft) 4.91 * Hydr. Depth (ft) *
5 %

* Conv. Total (cfs) * 14965.3 * Conv. (cfs) *
3430.4 *

* Lenggh Wtd (ft) * 103.18 * wetted Per. (ft) *

47

* Manzgh E1 (fv) * 912.15 * sShear (1b/sq ft) *
* ATbha . * 1.54 * Stream Power (lb/ft s) *

* Frctn Loss (fv) * 0.17 * Cum volume (acre-ft) *
4.50

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

1.88 *

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 14

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 12

Sta E1ev Sta ETev Sta ETev Sta E1ev

Pevevede e e e e e e e Y PROROPOR e e e e e e Yo e e e ok Y e e e Yoo e deve e e e e e e
PR A e T A e T A A Y R R AR L ww

-171.03 920 127 54 918 —87 11 916 -7.19 914
0 911.89 1.4 912 11.07 914  45.28 916
82.8 920 142.54 920.5

Manning's n values num= 3
Sta n val Sta n val Sta n val

R U PRV R R R R R R o R R R R R
Rk e A A e AR Ak ke ek Ll A e A (e 1

—171 03 .04 —7.19 .035 11.07 .04

264.
81.

2

1.

552

81.
0.
154,
4.

2

60
67
.26
43
2.8
73
21
70
86
.24

-1.08
63.44

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.

-7.19 11.07 125.87 126.56 128.25

CROSS SECTION OUTPUT Profile #100-year

Yoo ve Yoo e e 2 R R R R R R T R T R R R R R R R R RO ROROPORY
A R i A A A A A A A A A R A b T b T A A L A A R L A e e L A T L A S L Ly

e e e e

* E.G E1ev (ft) * 917.07 * Element

Right OB *

* Vel Head (ft) * 0.12 * wt. n-val.
0.040 *

* W.S. Elev (ft) * 916.95 * Reach Len. (ft)

128.25 *

* Crit w.S. (ft) * * Flow Area (sq ft)
70.62 *

* 56G62519pe (ft/ft) *0.001262 * Area (sq ft)

* Q Total (cfs) * 717.00 * Flow (cfs)
129.94 =
* Top Width (ft) * 160.09 * Top width (ft)
Page 82

Left OB *

0.
125

164.
164.
304.

99.

1

040
.87
54
54
54
04

o
£

o
£

o
=

FORORORORORON N
PR e

288.04
14.47
5.00
3.98
6012.0
14.97
0.55
0.00
2.14
0.45

B I R A A R P A R R P O K RN N N
R e R R A A e e i e T o e o £ A R kA e e T e e Lol A e Tl A e Lol A e A e i A e Tl A e T A L 4 A R R R A e A e A A T A S e Y

Elev

912
918

Expan.

Channel *

0.035
126.56
74.66
74.66
282.52
18.26



I-2.rep
42.80 *
* vel Total (ft/s) * 2.31 * Avg. Vel. (ft/s) * 1.85 * 3.78
1.84 =
* Max Chl Dpth (fo) * 5.06 * Hydr. Depth (ft) * 1.66 * 4.09
1.65

conv. TotaT (cfs) * 20179.8 * conv. (cfs) * 8571.1 * 7951.4
3657
* Length Wtd (fov * 126.37 * Wetted Per. (ft) * 99,09 * 18.79
42.91 *
* Min Ch E1 (ft) * 911.89 * Shear (lb/sq ft) * 0.13 = 0.31
0.13 =

* ATbha * 1.44 * stream Power (lb/ft s) * 142.54 = 0.00
0.00 =

* Frctn Loss (ft) * 0.15 * Cum volume (acre-ft) * 4,52 * 1.99
4,33 *

* C & E Loss (ft) * 0.00 * cum SA (acres) * 2.02 * 0.41
1.77 *

o ol ste sta ole la sl ol ol ot ot
PR A e T A e R

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 13

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 14
Sta E1ev Sta ETev Sta ETev Sta E1ev Sta Elev
-179.04 920 —144 4 918 —95 93 916 —70.39 914 —47.67 914
-10.38 914 -2.28 912 -.39 912 0 911.59 6.59 914
14.21 916  25.51 918  73.35 920 100.7 920.5

Manning's n values num= 3
Sta n val Sta n VaT Sta n val

R U PURURVRUY PORUR B A A N T ORI R ORK NN
ww Rk A e A A R e ek e A 1

—179 04 .04 —10.38 035 6.59 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-10.38 6.59 86.01 84.39 84.25 1 .3

CROSS SECTION OUTPUT Profile #100-year

I R P A R P A A K P MO S R N R OR R R RO
R e A A L R e e A e i A A R A e e A e e L A A L L e e Tl e e e Tl A e T e L e e T e L L A e T i e o A R A ek T A e T A A A

Yoo e Yoo ety T R R R R R o R T R R R R R R R RV ROROSORY
i A R i A A R e e A A A A e R R T b T A b T A A T A A e £ R R e A S o o S A R R i L A b T Ly

* E, G ETev (fv) * 916.91 * Element * Left OB * Channel *
R1ght OB *

ge848eag (ft) * 0.11 * wt. n-val. % 0.040 = 0.035
* gisé5E1gv (fv) * 916.81 * Reach Len. (ft) * 86.01 = 84.39
* EE%E9W.§. (ft) % * Flow Area (sq ft) % 222.30 *  68.28
* E§é§9519pe (ft/ft) *0.001125 * Area (sq ft) * 222.30 * 68.28

* 32+?Ea1¢(cfs) * 717.00 * Flow (cfs) * 456.31 * 238.19
* Igblgidth (fo) * 134.20 * Top width (ft) * 105.06 * 16.97

* V$14Iota1 (ft/s) * 2.34 * Avg. vel. (ft/s) * 2.05 * 3.49
* Max Chl Dpth (ft) * 5.22 * Hydr. Depth (ft) * 2.12 * 4.02
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1.28 *
* conv. Total (cfs)
670.9 *
(fo)

* Length wtd.
12.50 =

* Min ch E1 (ft)
0.09 =

* Alpha
0.00 *

* Frctn Loss (ft)
4,21 =

* C & E Loss (ft)
1.69 *

CROSS

SECTION
RIVER: Tributary I-2
REACH: 1

INPUT
Description:

* 21372.8

85.45
911.59
1.24
0.08
0.01

I I A A R A O SR RN R ORI ORORK KA
PR e T A e i e e o A A R A o L A T A 1S

RS: 12

I-2.rep
(cfs)

* Wetted Per.

conv.
(ft)
* Shear (1b/sq ft)
* Stream Power (1b/ft s)

e
w

Cum volume (acre-ft)

oo
w

Cum SA (acres)

B I I S R T A A M A K N R KN
R A e Tl A e T A AR Ak T e e T A T A A T A e T

Station Elevation Data num=
Sta ' E1ev ik Sta"' E1ev » Sta"' E1ev Sta
—191 87 922 —142 69 920 120 33 918 —96.1
-7.97 912 0 911.39 .07 912 6.26
57.51 918 209.42 920 229.18 920.5
Manning's n values num= 3
. Sta n Va1 Sta" n Va1 \ Sta n val
—191 87 .04 —7.97 035 .07 .04
Bank Sta: Left Right Lengths: Left Channel Right
-7.97 .07 124.76 124.66 124.56

CROSS SECTION OUTPUT Profile #100-year

OO AR SRR S AN S S AR SR SR S S AR R RO ORI ON RORORCR ORI NN
R A A A L e o A A R kT A e A A e R R L i b b A A b T

* E.G. Elev (ft)
Right OB *
* vel Head (ft)

0.040 =

* W.S. E1ev (fv)
124 56
Crit w. s (ft)
60.88 *

* E.G. S1ope (ft/ft)
60.88 *
* Q Total (cfs)
9.24

* Top W1dth (fo)

37.22
* vel Total (ft/s)
1.47 %

* Max Chl Dpth (fv)
1.64

* conv. Tota1 (cfs)
3114.7 *
* Length wtd. (ft)

916.82
0.08
916.74

*0.000821

717.00
142.37
2.06
5.35

* 25025.9

124.66

* Element
* Wt. n-val.
(fo)

* Flow Area (sq ft)

* Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.
Page 84

* Avg. Vvel.
* Hydr.
* conv.

(ft)

o
w
o
0
o
0
o
w
o
w

o
0

topography data from 2007 Franklin County auditors

13602.0
105.16
0.15
100.70
3.96
1.73

Left OB *

0.040
124.76
246.88
246.88
489.05

97.10

1.98
2.54

* 17069.5

97.23

o
£

o
e

7100.0
17.82
0.27
0.00
1.78
0.36

B I S R A A R K R R R ORI O N
Rk e T A e i A e o A A R R Ak T A e e

Elev ~ Sta  Elev
916 -53.04 914
914 25.4 916

Coeff Contr. Expan.

.1 .3

Channel *

0.035
124.66
40.57
40.57
138.71
8.04
3.42
5.05
4841.6
8.61



I-2.rep

37.67 *

* Min Ch E1 (fv) * 911.39 * shear (1lb/sq ft) * 0.13 * 0.24
0.08

* Alpha * 1.23 * Sstream Power (lb/ft s) * 229.18 = 0.00
0.00 =

* Frctn Loss (ft) * 0.03 * Cum volume (acre-ft) * 3.50 = 1.67
4,13 *

* C & E Loss (ft) * 0.02 * cum SA (acres) * 1.53 * 0.33
1.64 *

I R S T A A R P A R K R ORK SR ROR K R N
R e o A o e A R e e i e e o A A R A e e Tl e e ol A (e L A R Ak A e e T i e i 2 T A e T i e Tl A e i e T A A A R kR ek T A e 1

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 11

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 14
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta Elev
—176 09 922 4 145 71 922 —121 56 920 —99.25 918 -75.14 916
-43.53 914 -7.1 912 0 911.09 2 912 10.74 914
205.06 914 224.25 916 254.62 918 358.92 920

Manning's n values num= 3
Sta n val Sta n Va1 Sta n val

R R R PURURY e e ettt de Ny

—176 09 .04 —7.1 035 2 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.1 2 214.49 210.75 212.18 1 .3

CROSS SECTION OUTPUT Profile #100-year

CANCCANC S SRR SRR S AR S S A R SR S AR I S R N RO ORI N ORORCR ORORCNCRON
R A A g R L A A T A A R e T A b e R Lk T L b e A A b T

* E.G. Elev (ft) * 916.77 * Element * Left OB * Channel *

Right OB *

* ge848eag (ft) * 0.01 * wt. n-val. % 0.040 = 0.035

* W.S. Elev (ft) % 916.75 * Reach Len. (ft) % 214.49 * 210.75
212.18 =

*6851E4W.S. (fv) * * Flow Area (sq ft) * 195.69 * 47.41

*6gééi4s19pe (ft/ft) %0.000134 * Area (sq ft) * 195.69 *  47.41
Q nga] (cfs) * 717.00 * Flow (cfs) * 156.42 * 68.78

*zggp7¥1dth (fov * 319.95 * Top width (ft) * 77.14 % 9.10
* V81810ta1 (ft/s) * 0.84 * Avg. vel. (ft/s) * 0.80 = 1.45
* M§X58h1*Dpth (fv) * 5.66 * Hydr. Depth (ft) * 2.54 * 5.21

Zzggivi Total (cfs) * 61903.9 * conv. (cfs) * 13504.6 * 5938.3
* Lenéth wtd. (ft) * 212.86 * wetted pPer. (ft) * 77.29 * 9.36
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I-2.rep

234.07 *

* Min Ch E1 (fv) * 911.09 * shear (1b/sq ft) * 0.02 * 0.04
0.02

* Alpha * 1.11 * stream Power (lb/ft s) * 358.92 = 0.00
0.00 =

* Frctn Loss (ft) * 0.10 * Cum volume (acre-ft) * 2.87 * 1.55
3.18 *

* C & E Loss (ft) * 0.02 * cum SA (acres) * 1.28 * 0.31
1.25 *

I R S T A A R P A R K R ORK SR ROR K R N
R e o A o e A R e e i e e o A A R A e e Tl e e ol A (e L A R Ak A e e T i e i 2 T A e T i e Tl A e i e T A A A R kR ek T A e 1

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

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 10

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 14
Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta Elev
—187 05 922 —152 44 920 -120.7 918 —81.94 916 -63.94 914
-33.32 914 -6.82 912 910.58 .12 912 14.51 914
32.75 916  43.93 918 87.96 920 111.77 920

o

Manning's n values num= 3
Sta n val Sta n Va1 Sta n val

R R PRV RUY PORUR R R R U URY
ww Ek T A e L AR Ak T e (e L A 1

—187 05 .085 —6.82 055 .12 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.82 .12 114.57 109.84 113.88 1 .3

CROSS SECTION OUTPUT Profile #100-year

CANCCANC S SRR SRR S AR S S A R SR S AR I S R N RO ORI N ORORCR ORORCNCRON
R A A g R L A A T A A R e T A b e R Lk T L b e A A b T

* E.G. Elev (ft) * 916.65 * Element * Left OB * Channel *

Right OB *

* gegggeag (ft) * 0.17 * wt. n-val. % 0.085 = 0.055

* W.s. Elev (ft) % 916.48 * Reach Len. (ft) * 114.57 * 109.84
113.88 *

* g;i;4w.S. (fov) * * Flow Area (sq ft) * 197.07 * 36.02

* 57G74S1ope (ft/ft) *0.005858 * Area (sq ft) * 197.07 * 36.02
Q T8ta1 (cfs) * 835.00 * Flow (cfs) * 463.23 * 196.74

* ggp3g1dth (fov * 126.69 * Top width (ft) * 84.43 * 6.94
* V§12§Ot§1 (ft/s) * 2.69 * Avg. vel. (ft/s) * 2.35 * 5.46
* ng28h1¢Dpth (fv) * 5.90 * Hydr. Depth (ft) * 2.33 % 5.19

*zggévé Total (cfs) % 10910.1 * Conv. (cfs) * 6052.6 * 2570.6
* Length wtd. (ft) * 112.52 * wetted Per. (ft) * 84,63 *  8.39
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5.61 =
* M1n ch E1 (fv)
0.80
Alpha
0.00 *
* Frctn Loss (fv)
1.51

*C&E Loss (fv)
e D:00 7

JOWOR
wwRHNR

e e e e e e e e et e e Ny

CROSS SECTION

RIVER: Tributary I-2
REACH: 1

INPUT
Description:

910.58
1.55
0.67
0.01

oo
w

oo
w

oo
w

RO R O
WRRRR™

RS: 9

I-2.rep

Shear (1b/sq ft)
Stream Power (lb/ft s)
Cum volume (acre-ft)

Cum SA (acres)

B I I A A A N R K N AR N O
e e A A S T A (e o Tl A e A e T L A T

OO SRR SRR S AN S S A R SR SR S S AR R R R ORON ORORCN ORORCRCNON
R A A g A L A A o A A R L T A e A L R L L i e e A R L T

Station Elevation Data num= 14
Sta E1ev . Sta"' E1ev " Sta N E1ev Sta
-187.8 922 —163 94 920 136 67 918 —112.04
-29 914 -13.74 912 0 910.32 5.67
24.89 916  44.27 918 81.92 920 120.16
Manning's n values num= 3
s Sta n Va1 Sta"'p'ygj" Sta n val
—187 8 .085 —13.74 .055 5.67 .085
Bank Sta: Left Right Lengths: Left Channel Right
-13.74 5.67 86.59 88.52 90.32
CROSS SECTION OUTPUT' ?F?fj1?.#1997¥??r....
* E.G. E1ev (fv) 915.97 * Element
R1 ht oB *
Ve1 Head (ft) 0.31 * wt. n-val.
0.085 *
* W.S. Elev (ft) 915.66 * Reach Len. (ft)
90.32 *
* Crit wW.S. (ft) * Flow Area (sq ft)
32.58 *
* E.G. S1ope (ft/ft) *0.005983 * Area (sq ft)
32.58
* Q Total (cfs) 835.00 * Flow (cfs)
65.43 *
* Top width (ft) 130.33 * Top width (ft)
17.63 *
* vel Tota1 (ft/s) 3.09 * Avg. Vvel. (ft/s)
2.01
* Max Chl ppth (ft) 5.34 * Hydr. Depth (ft)
1.85 *
* Conv. Total (cfs) * 10795.0 * Conv. (cfs)

845.9 =

* Length Wtd (f)
18.00

* Min Ch E1 (f)
0.68 *

* Alpha

88.03
910.32
2.10

* Wetted Per.

(ft)

* Shear (1b/sq ft)

* Stream Power (lb/ft s) *

Page 87

* 0.85
* 111.77

* 1.90
* 0.88

topography data from 2007 Franklin County auditors

E1ev

916 -82.5
912  15.47
922

Coeff Contr.
1

Left OB *

0.085
86.59
149.88
149.88
277.62
93.30
1.85
1.61
3589.1
93.49
0.60
120.16

FORORORORORON N
PR e

1.57
0.00
1.35
0.27

B S R A A R K R R R R OR K R RO
PR e e T A e i A e o e A R R Ak T A e e S

Elev

914
914

Expan.
.3

Channel *

0.055
88.52
87.37
87.37
491.95
19.41
5.63
4.50
6359.9
19.76
1.65
0.00



I-2.rep

0.00 =

* Frctn Loss (ft) * 0.26 * Cum volume (acre-ft) * 1.44 * 1.19
1.37 *

* C & E Loss (ft) * 0.06 * cum SA (acres) * 0.65 = 0.24
0.53 =

R S I S P A R PR R K S O S RO ONK R ORI RORRONK N
SR e A e L A R Ak A (e Tl A e Aol 1 ol e T A e Tl e e T A e T A e T A L R AR kA e kT A e 1

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

CROSS SECTION

RIVER: Tributary I-2

REACH: 1 RS: 8
INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 14
Sta"' E1ev . Sta""ngv' i Sta"' ETev Sta E1ev . Sta "'ngy
-206.94 922 —190 87 922 —165 97 920 —146.99 918 127 81 916
-103.89 914 -36.36 912 0 910.11 5.2 912 13.65 914
19.72 916 25.83 918 38.32 920 102.08 920.5
Manning's n values num= 3
. Sta n Va1 Sta"'p'ygT" Sta n val
—206 94 .085 —36.36 .055 5.2 .085
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-36.36 5.2 111.89 115.28 120.44 .1 .3

CROSS SECTION OUTPUT ProfiTe #100-year

OO AR S SO I S AR R SR R R R ORORCNCNORORCRORORORNORORCNON
R e T e R i A b T A b A A o o R L S b e A o R L L A e R e 1

e e

;isﬁg.051$v (fo) * 915.65 * Element * Left OB * Channel *
* Vel Head (ft) * 0.11 * wt. n-val. * 0.085 * 0.055
* 3:2?5E1év (ft) * 915.54 * Reach Len. (ft) * 111.89 * 115.28
lée1i4w é (fo) * * Flow Area (sq ft) * 185.59 * 186.34
* 55G0451;pe (ft/ft) *0.001800 * Area (sq ft) * 185.59 * 186.34
* éSTgiaTJ(cfs) * 835.00 * Flow (cfs) * 229.83 * 577.26
* %Zp9&1d£h (f) * 140.61 * Top width (ft) * 85.93 * 41.56
i %ngiot;T (ft/s) ®* 2,10 * Avg. vel. (ft/s) * 1.24 %  3.10
* MixléhT Dpth (ft) * 5.43 * Hydr. Depth (ft) * 2.16 * 4.48
* C%ns Téta] (cfs) * 19680.1 * conv. (cfs) * 5416.9 * 13605.4
* EngZh Qtd (f) * 115.13 * wetted Per. (ft) *  86.03 * 41.94
* &?n gh ET (fo) * 910.11 * shear (1b/sq ft) * 0.24 = 0.50
* A?pﬁi ) * 1.60 * Stream power (1b/ft s) * 102.08 * 0.00
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I-2.rep
0.00 =
* Frctn Loss (ft) * 0.26 * Cum volume (acre-ft) * 1.11 * 0.91
1.31 =
* C & E Loss (ft) * 0.01 * cum SA (acres) * 0.47 * 0.18
0.50 =

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 7

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num=
Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta Elev
—237.95 920 107 87 920 -95.39 918 —80.87 916 —52.18 914
-21 912 -4.02 910 0 909.55 9.79 910 31.37 912
42.96 914  55.36 916 69.8 918 84.18 920 130.76 922
145.77 922.5

Manning's n values num= 3
Sta N val Sta N Va1 Sta n val

Yoo e Yoo e Ty

-237. 95 .085 -4.02 055 9 79 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4.02 9.79 97.33 93.66 92.36 i .3

CROSS SECTION OUTPUT Prof11e #100 year

R S I S P A R PR R K S O S RO ONK R ORI RORRONK N
R e T A e R ARk T e e Lol A e Tl e T i A T A e ol A e T i A T A e T R AR kA Ak L A e A

R R PRV RS B R R R R o R R R R U RURY
FededededehdedehdedefdedefddeNhde el dehdd Nl ik

Yoo e e e ve ety

;1Sh$ OE1§V (ft) * 915.38 * Element * Left OB * channel *
* vel Head (ft) * 0.16 * wt. n-val. * 0.085 * 0.055
* 3:2?5E1év (fv) * 915.22 * Reach Len. (ft) * 97.33 * 93.66
* 2&%%6W.S. (fov * * Flow Area (sq ft) * 151.31 * 75.14
*lélGZ6S1Spe (ft/fo) *0.003002 * Area (sq ft) * 151.31 * 75.14
*1éngga1"(cfs) * 835.00 * Flow (cfs) * 252.42 * 343.54
* $2p0$1dth (fv) * 120.13 * Top width (ft) * 65.61 * 13.81
* 321 %ota1 (ft/s) * 2.40 * Avg. Vvel. (ft/s) * 1.67 * 4,57
* M%xzéh1“Dpth (fo) * 5.67 * Hydr. Depth (ft) * 2.31 * 5.44

* conv. Tota1 (cfs) * 15239.2 * cConv. (cfs) * 4606.7 * 6269.8

*452ﬁggh wtd. (ft) * 94.10 * Wetted Per. (ft) * 65.83 * 13.85

* ﬁ}nOZh ;1 (ft) * 909.55 * Shear (1b/sq ft) * 0.43 = 1.02

* A?pag : * 1.83 * stream Power (lb/ft s) * 145.77 = 0.00

* F?égg Léss (ft) * 0.28 * cum Volume (acre-ft) * 0.68 = 0.57
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I-2.rep
* C & E Loss (ft) * 0.00 * cum SA (acres) * 0.28 * 0.10
0.42 *

A PNCACAC A AR K S SO I S AR SR SR R R N ORORONCNORORRORORORNORORONON
R e L e e R R L A A b T A b A A o A R R i L b e A A e R AR Ik L L b 1

CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 6

INPUT
Description: topography data from 2007 Franklin County auditors
Station Elevation Data num= 15
Sta E1ev Sta Elev Sta E1ev Sta Elev Sta Elev
—204 920.9 —102.07 920 —71.03 918 —49 27 916 -34.49 914
-22.27 912 -6.43 910 908.95 6.64 910 37.56 912
75.44 914 90 916 103.23 918 126.01 920 187.04 920.5

o

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

B R R R R R RO
P g A o A R T A e A A g R e i e A kL 3

-204 .085 -6.43 .055 6 64 .085

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.43 6.64 58.51 55.24 53.63 i .3

CROSS.SECTION OUTPUT Prof11e #100 year

e e e e et Ne B R R R R o R R R R PURURS
FededededehdedehdedefdedeNddeNhde Nl dehdddd ik

* E.G. E1ev (fv) * 915.10 * Element * Left OB * Channel *

Right OB *

* vel Head (ft) * 0.15 * wt. n-val. * 0.085 * 0.055
0.085 *

* W.S. Elev (ft) * 914,95 * Reach Len. (ft) * 58.51 * 55.24
53.63 *

* Crit W.s. (fo * * Flow Area (sq ft) *  89.64 * 71.53
*129610518pe (ft/fo) *0.002909 * Area (sq ft) * 89.64 * 71.53
*189T%2a1 (cfs) * 835.00 * Flow (cfs) * 156.98 * 320.91
*3Top131dph (fv) * 123.83 * Top width (ft) * 35.06 * 13.07
* 3217$oté1 (ft/s) * 2.32 * Avg. Vvel. (ft/s) * 1.75 * 4.49
* M%iééh]iDpth (fv) * 6.00 * Hydr. Depth (ft) * 2.56 % 5.47

* Conv. Total (cfs) * 15482.0 * cConv. (cfs) * 2910.7 * 5950.1

6621.1 *

* Length Wtd (fo) * 55.15 * wetted Per. (ft) * 35.41 * 13.24
75.88

* Min Ch E1 (fv) * 908.95 * sShear (1b/sq ft) * 0.46 * 0.98
0.48 *

* A1bha * 1.80 * stream Power (lb/ft s) * 187.04 = 0.00
0.00 =

* Frctn Loss (ft) * 0.17 * Cum volume (acre-ft) * 0.41 * 0.41
0.77 *

* C & E Loss (ft) * 0.00 * cum SA (acres) * 0.16 * 0.07

30 *

D I S A A R I A R R P N S OR K R ORON N
R e A R Ak T A e i i e o A A L A e A A Sk T A el Lol e e Tl A e L R A A e i e e i i e Tl e e i A A A A R ke ke A A o T A o 1
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CROSS SECTION

RIVER: Tributary I-2
REACH: 1 RS: 5
INPUT

Description:

I-2.rep

topography data from 2007 Franklin County auditors

Station Elevation Data num= 15
. Sta E1ev Sta"' E1ev Sta E1ev . Sta. s Elev Sta  Elev
—233 67 920.9 —136.68 920 —88.86 918 —47 93 916 -35.41 914
-25.46 912 -6.18 910 0 908.59 3.6 910 45.56 912
73.49 914  83.59 916 92.25 918 110.95 920 166.42 920.5
Manning's n values num= 3
Sta nval ~Sta nval sSta nval
—233.67 .085 -6.18 .055 3.6 .085
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.18 3.6 146.63 142.09 140.77 i .3

CROSS SECTION OUTPUT Prof11e #100

e e e e e e e e e Yoo Ny

* E.G. E1ev (fv)

914.93
Right OB *
* Vel Head (ft) 0.14
0.085 *
* W.S. Elev (ft) 914.79
140.77 *
* Crit w. S (fv)
210.63
* E.G. S1ope (ft/ft) *0.003131
210.63
* Q Total (cfs) 835.00
413.50 *
* Top width (ft) 117.84
73.88 *
* vel Tota1 (ft/s) 2.34
1.96
* Max Chl ppth (ft) 6.20
2.85 =
* Conv. Total (cfs) * 14923.5
7390.3 =
* Length Wtd (fo) 142 .42
74.08
* Min Ch E1 (ft) 908.59
0.56
* Alpha 1.62
0.00 =
* Frctn Loss (ft) 0.37
0.52 =
* C & E Loss (ft) 0.00
0.21 =

CROSS SECTION

year

B R R R R R T R o R DR RO
dedededededek

oo
w

Element
* Wt. n-val.
Reach Len. (ft)

* Flow Area (sq ft)
* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vel.
* Hydr.
conv.
(ft)

* Shear (1b/sq ft)

* Stream Power (1b/ft s)
Cum volume (acre-ft)
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Cum SA (acres)
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0.06

B R A A N K R R R R ORI RO
PR e T A e i A e A R AR Ak T A e A



RIVER: Tributary I-2
REACH: 1

INPUT
Description:

RS: 4

I-2.rep

RuU
topography data from 2007 Franklin County auditors
16

Station Elevation Data num=
. Sta E1ev Sta....E??Y.. Sta Elev. ~ sta
—265 88 918 —221.59 916 -64.33 916 -47.7
-15.67 910 -3.33 908 0 907.91 1.28
32.79 912 57.15 914 102.06 916 120.31
170.93  920.5
Manning's n values num= 3
. Sta n Va1 Sta" n Va1" Sta n val
—265 88 .085 —15.67 .055 10.91 .085
Bank Sta: Left Right Lengths: Left Channel Right
-15.67 10.91 0 0 0

CROSS SECTION OUTPUT Prof11e #100 -year
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Yoo e Yoo ety
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0

* E.G. E1ev (ft)
Right OB *
* vel Head (ft)

0.085
Elev (ft)

* W.S.
* Crit w.Ss. (ft)
108.65 *
* E.G. S1ope (ft/ft)
108 65
* Q Total (cfs)
141.74 *
* Top width (ft)
54.55 *
* vel Tota1 (ft/s)
1.30

* Max Chl Dpth (ft)
1.99 *

* Cconv. Total (cfs)
3000.0 *

* Length Wtd (f)
54.73

* Min Ch E1 (f)
0.28

* Alpha
0.00 *

* Frctn Loss (ft)

* C & E Loss (ft)

JORCRORCRR RCNON
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SUMMARY

914.55

0.18
914.37
911.95

*0.002232

835.00
116.23
2.50
6.46

* 17672.6

907.91
1.85
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* Element
* Wt. n-val.
(fo

* Flow Area (sq ft)

* Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vvel.
* Hydr.
* conv.
(fd
* Shear (1b/sq ft)

* Stream Power (lb/ft s) *

* cum Volume (acre-ft)

* Ccum SA (acres)
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Upstream section of confluence with North Fork Indian

Elev Sta ) E1ev
914 -32.24 912
908 10.91 910
918 134.01 920

Coeff Contr. Expan.

.1 .3

Left OB *

0.085 0.055
77.59 147.55
77.59 147.55
108.18 585.08
35.11 26.58

97
55

1.39 = 3.
2.21 = 5.

2289.6 * 12383.0
35.38 26.95
0.31 0.76
170.93 0.00
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Channel *



R1ver Tr1butary I-2

R R P RURVRUY

ORORORORON
R1ver Sta
SRR T e o o R R R R e o ok ok ok Sk Ak o %
035*
035%
.
035%
e
%

.035%
.035*

.035%
.035*
.035%

.035*
.035%

.035*
.035%

.035*
.035%

.035%

.035*
.035%
.035*

.035%
.035*
.035%

-035*

.035*
.035%

.035*
.035%

.035%

.035*
.035%
.035*
.035%

.035%

.035*
.035%
.035*
.035%

.035*
.035%
.035*
.035%

.035*
.035%
.035*
.035%
.035*

e
w

Reach

R R R P RURVRUY

o
x

73
72
71

70.

69
68
67
66
65

64 .

64

w

oo 0 4 e

w =
.

oo

*Bridge

’Cu1vert

’Br1dge
* .04%*
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.
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SUMMARY OF REACH LENGTHS
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River: Tr1butary I-2
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.04
.04%
.04

.04%

.04%
.04%
.04%
.04%
.04%
.085%
.085%
.085%
.085%
.085%
.085%
.085%

B L LY
WRRN*™ L e T A L A AR Lk e e e 1y

B I T T A A S M A K N RN
Rk e T A e A (e T A o T AR ke ek T

166. 47
48.85*
137.52*

59.6%
145.9*
110.68*
76.03%
64.59%

*Culvert

oo
w

88.46%
70.69%

’In1 Struct*

84.25%
49.43+

*Bridge

o
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68.22%
30.03%

*Inl Struct*

103.77%

*Bridge

123.44*
99.2%
181.07*
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.51*
.69%
.65%
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.01*
.76%
.49%
.57%
.59%
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SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
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Unnamed Tributary



HEC-RAS River: Tributary Reach: 1

Profile: 100-year

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

1 21 100-year Unnamed Trib Ex 204.00 933.82 937.00 935.96 937.28 0.002660 4.58 55.63 31.60 0.46
1 21 100-year UnnamedTribProp 204.00 933.82 936.37 935.96 936.93 0.006708 6.24 37.97 24.67 0.71
1 20.5 Bridge

1 20 100-year Unnamed Trib Ex 204.00 933.80 936.10 936.00 936.75 0.010173 6.70 34.37 25.26 0.83
1 20 100-year UnnamedTribProp 204.00 933.80 936.00 936.00 936.75 0.012334 7.14 31.89 24.18 0.91
1 19.5 100-year Unnamed Trib Ex 204.00 933.80 936.31 936.46 0.001861 3.31 73.16 44.73 0.37
1 19.5 100-year UnnamedTribProp 204.00 933.80 936.00 936.22 0.003154 3.93 59.88 40.08 0.48
1 19 100-year Unnamed Trib Ex 204.00 933.70 936.34 936.37 0.000390 1.50 153.23 86.42 0.17
1 19 100-year UnnamedTribProp 204.00 933.70 936.07 936.12 0.000606 1.73 130.74 80.64 0.21
1 18 100-year Unnamed Trib Ex 204.00 933.50 936.35 936.36 0.000103 0.86 269.09 147.45 0.09
1 18 100-year UnnamedTribProp 204.00 933.50 936.08 936.09 0.000149 0.97 232.55 124.99 0.11
1 17 100-year Unnamed Trib Ex 204.00 933.20 936.34 936.35 0.000085 0.74 319.31 225.22 0.08
1 17 100-year UnnamedTribProp 204.00 933.20 936.07 936.08 0.000131 0.86 260.09 211.86 0.10
1 16 100-year Unnamed Trib Ex 204.00 933.02 936.23 935.47 936.33 0.001363 3.19 113.16 118.60 0.33
1 16 100-year UnnamedTribProp 204.00 933.02 935.72 935.47 936.03 0.004278 4.99 63.02 79.32 0.56
1 15 Inl Struct

1 14 100-year Unnamed Trib Ex 204.00 932.97 935.45 935.45 935.97 0.007604 6.21 44.86 57.59 0.73
1 14 100-year UnnamedTribProp 204.00 932.97 935.45 935.45 935.97 0.007610 6.21 44.84 57.57 0.73
1 13 100-year Unnamed Trib Ex 204.00 930.26 935.30 933.73 935.45 0.001555 3.83 87.07 59.30 0.31
1 13 100-year UnnamedTribProp 204.00 930.26 933.73 933.73 934.52 0.011376 7.88 32.70 20.46 0.79
1 125 Culvert

1 12 100-year Unnamed Trib Ex 204.00 929.95 933.48 934.07 0.006245 6.34 35.82 21.00 0.66
1 12 100-year UnnamedTribProp 204.00 929.95 933.16 932.89 933.96 0.009552 7.27 29.94 16.71 0.80
1 11 100-year Unnamed Trib Ex 204.00 929.26 933.01 931.58 933.25 0.001961 4.24 64.88 79.94 0.40
1 11 100-year UnnamedTribProp 204.00 929.26 932.52 932.82 0.003027 4.77 51.44 25.45 0.48
1 10.5 Bridge

1 10 100-year Unnamed Trib Ex 204.00 929.26 932.70 932.92 0.002357 4.44 63.97 34.34 0.43
1 10 100-year UnnamedTribProp 204.00 929.26 932.42 932.72 0.003536 5.12 54.67 32.01 0.52
1 9 100-year Unnamed Trib Ex 204.00 928.59 932.56 931.32 932.78 0.001947 4.23 65.74 36.52 0.39
1 9 100-year UnnamedTribProp 204.00 928.59 932.19 932.50 0.003118 4.97 53.25 30.26 0.49
1 8.5 Bridge

1 8 100-year Unnamed Trib Ex 204.00 928.59 931.46 931.38 932.20 0.009305 7.40 34.31 24.72 0.82
1 8 100-year UnnamedTribProp 204.00 928.59 932.00 931.38 932.38 0.004029 5.53 49.90 33.26 0.55
1 75 100-year Unnamed Trib Ex 204.00 928.59 931.66 931.82 0.002465 4.01 85.40 83.15 0.43
1 75 100-year UnnamedTribProp 204.00 928.59 932.19 932.26 0.000917 276 140.02 130.67 0.27
1 7 100-year Unnamed Trib Ex 204.00 928.55 931.62 931.79 0.002519 4.07 84.11 83.31 0.43
1 7 100-year UnnamedTribProp 204.00 928.55 932.19 930.99 932.25 0.000875 272 141.69 130.56 0.26
1 6.5 100-year Unnamed Trib Ex 204.00 928.60 931.52 930.97 931.74 0.003200 4.47 78.08 94.25 0.49
1 6 100-year Unnamed Trib Ex 204.00 928.60 931.12 930.98 931.66 0.008241 6.41 44.37 52.02 0.76
1 5 100-year Unnamed Trib Ex 204.00 928.57 931.34 930.71 931.48 0.002083 3.78 97.59 116.37 0.40
1 4 Inl Struct

1 3 100-year Unnamed Trib Ex 204.00 927.57 930.01 929.98 931.09 0.015689 8.97 27.80 19.52 1.05
1 25 100-year _ |Unnamed Trib Ex 204.00 927.57 930.30 929.91 930.83 0.006464 6.14 42.02 43.37 0.69
1 2 100-year Unnamed Trib Ex 204.00 927.20 930.37 930.55 0.001989 3.81 69.92 40.92 0.40
1 2 100-year UnnamedTribProp 204.00 927.20 930.37 930.55 0.001989 3.81 69.92 40.92 0.40
1 1 100-year Unnamed Trib Ex 204.00 927.00 930.17 929.43 930.24 0.001161 2.80 132.88 133.63 0.30
1 1 100-year UnnamedTribProp 204.00 927.00 930.17 929.43 930.24 0.001161 2.80 132.88 133.63 0.30
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PROJECT DATA

Project Title: Unnamed Tributary
Project File : Tributary.prj

Run Date and Time: 7/1/2014 10:43:44 AM

Project in English units
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PLAN DATA

Plan Title: Unnamed Tributary Existing
Plan File j:\20131358\Reports\Floodplain\HEC-RAS\Tributary.p02

Geometry Title:
Geometry File

Flow Title
Flow File

Unnamed Tributary Existing
j:\20131358\Reports\Floodplain\HEC-RAS\Tributary.g02

Unnamed Tributary
j:\20131358\Reports\Floodplain\HEC-RAS\Tributary.f01

Plan Summary Information:

Number of: Cross Sections = 23 Multiple Openings = 0
Culverts = 1 Inline Structures = 2
Bridges = 3 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
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FLOW DATA

Flow Title: Unnamed Tributary
Page 1



Flow File

F1ow Data (cfs)
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Boundary Cond1t1ons

River
Downstream

* Tr1butary
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Norma1 S = 0.00116
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GEOMETRY DATA

Geometry Title:
Geometry File

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data
Sta E1ev s
—103 03 941.9 —60.
-20.35 937 -13.

-9.36 934.21
3.5 935 7.

142.13 939

Manning's n values
Sta n val S
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-103.03 .04 -9,

Bank Sta: Left Right

-9.36 3

CROSS SECTION OUTPUT Profil

B R O R) PURURORY

E.G. E1ev (fv)
Right OB *

* Vel Head (ft)
0.040 =

* W.S. Elev (ft)
4,33 *

crit w.s. (ft)

8.61 *
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RS: 21

num=
E1ev
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936
933.82
936
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n Va1
035

Lengths:

937.28

0.28
937.00
935.96

#100-
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Unnamed Tributary Existing
j:\20131358\Reports\Floodplain\HEC-RAS\Tributary.g02

Upstream Section of B8

21
Sta E1ev
—52.84 940 —45 59
-11.79 936 -11.38
0 933.82 2
11.27 937 15.76
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3 .04

Left channel
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Right
18.4

year
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Rk A e L A Ak e (e L A 1

Element

* Wt. n-val.

o
w

(fod

* Flow Area (sq ft)

Reach Len.

Page 2

O A A R PR R R K N RO K O
HHRAARRRTRARRRRRRR®S

$ta

O S A A R PR R N R ORI ORONC NN
A e T e e A A e A R kA S

j:\20131358\Reports\Floodplain\HEC-RAS\Tributary.f01l

B A AR P OO R ORI RFORORCN
PR e e A L L A Ak T A e e K

Upstream

B A A R P OO R R OR K RORORCN
ER A e L A AR kA A T A A R

OO AN A A SR S S AR S A R S R R N R ORORC OO RON
P A A S e L A A L A o o L A A o A A T L e e L L e e R L e L Ly

E1ev

-29.04 938
-10.25 935

3 934.21
938

Elev Sta
939
936

933.82
938 103.61

Coeff Contr. Expan.
.3 .5

B A R M M RN N ORI
PR e T A e A A R AR A e Y

Channel
0.035
4.33
37.65

* Left OB *
* 0.040 *
x 4,33 %
x 9,37 ¥




* E.G. Slope (ft/ft) *0.002660 tfiﬂiﬁfﬁﬁk{ﬁ%) * 9,37 *  37.65
* Q8Tgta1¢(cfs) * 204.00 * Flow (cfs) * 15.46 * 172.48
* %gpogidth (f) * 31.60 * Top width (ft) * 10.98 * 12.36
* Vg12$oté1 (ft/s) % 3.67 * Avg. Vel. (ft/s) *  1.65 *  4.58
* M§k82h1lopth (ft) * 3,18 * Hydr. Depth (ft) * 0.85 * 3,05
* C%n84 Tota1 (cfs) * 3955.1 * conv. (cfs) ¥ 299.7 * 3343.9
* E%%gih Wtd (fv) * 4.33 * wetted Per. (ft) * 11.73 * 12.44
* M?n gh E1 (f) * 933.82 * shear (1b/sq ft) * 0.13 = 0.50
* A?p%g . * 1.36 * Stream Power (lb/ft s) * 142.13 * 0.00
* Feégg Léss (fr) ® 0.03 * cum volume (acre-ft) * 0.44 = 1.54
* C0&42 Léss (ft) * 0.14 * Cum SA (acres) * 0.63 * 0.51

OO AR K S SO S S AR R SR R S R N ORORONCNORORCRORORORNORORONON
R e e e R R Ik i A b T A b i A A o e R R Tk L L b T A e A R

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

BRIDGE
RIVER: Tributary
REACH: 1 RS: 20.5

INPUT
Description:

Distance from Upstream XS = 4.33
Deck/Roadway width = 7.81
weir Coefficient = 2.6
Bridge Pier Skew = 19

Upstream Deck/Roadway Coordinates
num= 4

Sta H1 Cord Lo Cord . Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
—40 937 7 900 —25 937 78 935 97 25 938 16 936.3
400 938 900
Upstream Bridge Cross Section Data
Station Elevation Data num= 21
. Sta E1ev Sta N E1ev Sta E1ev“‘llSta... Elev Sta ...g]oy
—103 03 941.9 —60.93 941 —52.84 940 -45.59 939 -29.04 938
-20.35 937 -13.54 936 -11.79 936 -11.38 936 -10.25 935
-9.36 934.21 -2 933.82 0 933.82 2 933.82 3 934.21
3.5 935 7.04 936 11.27 937 15.76 938 103.61 938
142.13 939
Manning's n values num= 3
Sta Vel estanval st val
—103.03 .04 -9.36 .035 3 .04
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) Tributary.rep
Bank Sta: Left Right Coeff cContr. Expan.

-9.36 3 .3 .5
Downstream Deck/Roadway Coordinates
num= 4
Sta H1 Cord Lo Cord'""Sta'Hj'CQFQ'tgvggrq Sta H1 Cord Lo Cord
—40 937.7 900 -25 937.78 935.97 25 938.16 936.3
400 938 900
Downstream Bridge Cross Section Data
Station Elevation Data num=
s Sta E1ev Sta."'g]gy" Sta E1ev“‘llSta... Elev Sta ) E1ev
—108 22 941.64 —58.15 941 -50.4 940 -42.72 939 -35.47 938
-27.93 937 -24.33 937 -13.26 937 -9.76 936 -6.28 935
-3.16 934.16 -2 933.8 0 933.8 2 933.8 5 933.8
6.19 934.07 7.6 935 14.39 936 21.7 937 118.75 938
153.06 939
Manning's n values num= 3
sta_ nval eStanval o Sta nval
-108.22 .04 -6.28 .035 7.6 .04

Bank Sta: Left Right Coeff cContr. Expan.
-6.28 7.6 .3 .5

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.98

Upstream Embankment side sTope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Ener%y head used in spillway design
Spillway height used in design

weir crest shape

Broad 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 Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Prof11e #100 year

e e e e e et e e v N R R o L Y
e R A e L A R A T A (e Tl A e i Aol A ol A e T A e T e A R AR e ek o A e T A A T A e T A A R R ki

* E.G. US. (ft) * 937.28 * Element *Inside BR US
*Inside BR DS *

* W.S. US. (ft) * 937.00 * E.G. Elev (ft) * 937.12

936.86 *

932 Tota1 (cfs) * 204.00 * w.S. Elev (ft) * 936.37

* Q Br1dge (cfs) * 204.00 * Crit w.s. (ft) * 935.99

936.01 *
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Tr1butary rep

* Q Weir (cfs) * Max Ch1 ppth (ft) * 2.55
*zwg?r Sta Lft (ft) * * vel Total (ft/s) * 6.37
*5W23r gta Rgt (ft) ® * Flow Area (sq ft) ® 32.00
§5w23r Submerg ® * Froude # Chl * 0.77
*sz}r @ax Depth (ft) * * Specif Force (cu ft) * 83.19
ZSM?g E{ weir Flow (ft) = 937.78 * Hydr Depth (ft)

* Min E1 Prs (ft) * 936.19 * w.P. Total (ft) * 44.70
g3D2%ta"IJE_G (fo) * 0.53 * conv. Total (cfs) * 1274.9
%33212a¢&5 (ft) * 0.90 * Top width (ft)

* BR Op;n Area (sq ft) * 32.00 * Frctn Loss (ft) * 0.19
*Ongopen vel (ft/s) * 6.37 * C & E Loss (ft) * 0.07
*Oég%f gf Q * * Shear Total (1b/sq ft) * 1.14
*0827§e{ Method *Energy only * Power Total (lb/ft s) * -103.03

CONCACAC I A SRR S SO IR S AR N S R R RO C ROR N ORORCRORORORC R ORORON
R e T T A R A A b T A b o A A e L e T L e e g S e T L A et L S

Note: Momentum answer is not valid if the water surface is above the Tow chord or
if there is weir flow. The momentum

answer has been disregarded.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the lowest, valid, water surface was used.
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.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the Towest, valid, water surface was used.

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 20
INPUT
Description: Downstream Section of B8
Station Elevation Data num= 21
sta "E1ev'""$F§""g]¢y"" Sta"' E1ev Sta E1ev""'$pqlll'g]gy
-108.22 941.64 -58.15 941 —50 4 940 —42.72 939 -35.47 938
-27.93 937 -24.33 937 -13.26 937 -9.76 936 -6.28 935
-3.16 934.16 -2 933.8 0 933.8 2 933.8 5 933.8
6.19 934.07 7.6 935 14.39 936 21.7 937 118.75 938
153.06 939
Manning's n values num= 3
. Sta n Va1 Stg."p'ygj" Sta n val
—108 22 .04 —6 28 .035 7.6 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
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Tributary.rep
-6.28 7.6 10 10 10 .3 .5

CROSS SECTION OUTPUT Prof11e #100 year

e e e e e e e e et e e Ny B R R R R o R R R R PR RS
Fededededededehdede e NddeNhdefehddedd el ks

* E.G. E1ev (fv) * 936.75 * Element * Left OB * Channel *

R1ght OB *
Vel Head (ft) * 0.65 * wt. n-val. * 0.040 * 0.035
0.040 =

* W.S. Elev (ft) * 936.10 * Reach Len. (ft) * 10.00 = 10.00
10.00 =

12 % 28,12
12 % 28,12
.19 * 188.52

.84 * 13.88
* Ve1 Tota1 (ft/s) * 5.94 * Avg. vel. (ft/s) * .45 * 6.70
* M§x4gh1ijth (fo) * 2.30 * Hydr. Depth (ft) * 0.55 * 2.03
* an35 T;ta1 (cfs) * 2022.6 * conv. (cfs) * 51.4 * 1869.1
* %gﬁggh &td (ft) * 10.00 * wetted Per. (ft) * 3.99 * 14.36
* MZn6éh é] (ft) * 933.80 * Shear (1b/sq ft) * 0.34 = 1.24
* A?bﬁg : * 1.19 * stream Power (lb/ft s) * 153.06 * 0.00
* F?égg Léss (ft) * 0.04 * cum volume (acre-ft) * 0.44 = 1.53
* C0&4§ Léss (ft) ® 0.25 * cum SA (acres) * 0.62 * 0.51

T R R T A A R P A R K R ORK SR RFOR N R N
R e o e L A R T e e A A o A AR Ak T A e Lol A e ol A (e T A A R SR A o T i e i 2 Tl A e i i e T A A L e R R e T A e A A L A R (R k1

* Crit W. S (fov * 936.00 * Flow Area (sq ft) *
4.1
* E G. S1ope (ft/ft) *0.010173 * Area (sq ft) *
13 %
* Q Tota1 (cfs) * 204.00 * Flow (cfs) *
10.29

* Top W1dth (fo) * 25.26 * Top width (ft) *
.54

N WUl NN

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 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.

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 19.5

INPUT
Description: Downstream Section of B8
Station Elevation Data num= 17
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta Elev
—62.25 941 —53 87 940 —46 62 939 —25.2 938 -17.6 937
-12.72 936 -8.89 935 -7.31 934 -2 933.8 0 933.8
2 933.8 14.26 934 17.57 935 27.34 936 37.31 937
122.73 938 155.7 939

Manning's n values num= 3
Sta n val sta n val Sta N Va1

OO SRR OB SRR ORI RCRORORC R RORONCNORORCN NORONCNCRONR
B A e R A L A A R i A o A A O g A e e A R L A 3
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Tributary.rep

-62.25 .04 -7.31 .035 14.26 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.31 14.26 41.98 41.98 41.98 .3 .5

CROSS SECTION OUTPUT Profile #100-year

OO AR SRR S AN S S AR SR SR R S AR R RO ORONC ORORCN ORORCNCNON
R A A A A g A L e A A A A kT A e L i e e R R L T

i;é;% Oé{é; (fo) * 936.46 * Element * Left OB * Channel *
Ve1 Head (ft) * 0.15 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (ft) * 936.31 * Reach Len. (ft) * 41.98 * 41.98
* g%%28w.é. (fo) * * Flow Area (sq ft) * 6.23 * 52.48
* %464651;pe (ft/ft) *0.001861 * Area (sq ft) * 6.23 * 52.48
* é4nga1J(cfs) * 204.00 * Flow (cfs) * 8.90 * 173.83
* %%pza1d£h (fov) * 44.73 * Top width (ft) * 6.94 * 21.57
* %giziot;1 (ft/s) % 2.79 * Avg. vel. (ft/s) ®1.43 % 3,31
* M§X4Zh1 Dpth (ft) * 2.51 * Hydr. Depth (ft) * 0.90 * 2.43
* ang Téta] (cfs) * 4729.1 * conv. (cfs) * 206.3 * 4029.7
* igﬁg%h Qtd (fv) * 41.98 * wetted Per. (ft) * 7.39 * 21.58
* &?n gh E1 (ft) * 933.80 * Shear (1b/sq ft) * 0.10 * 0.28
* A?p%g . * 1.24 * Stream Power (1b/ft s) * 155.70 * 0.00
* Feégg Léss (fv) * 0.03 * Cum Volume (acre-ft) * 0.44 = 1.52
* co&zg Léss (F) * 0.06 * cum SA (acres) ¥ 0.62 *  0.50

CANCRCANC A SRR SRR S AR S S A R SR SR I S AR R RO ORI NC ORORCN ORORCNONO)
R A A A A R A L A e A A I A e g o R Tk L b bt S b e g A T

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

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 19
INPUT
Description:
Station Elevation Data num= 17
. Sta E1ev Sta"' E1ev" Sta E1ev . Sta... Elev Sta E1ev
—102 57 941 —89.37 940 —74.01 939 —57 93 938 -38.95 937
-30.38 936 -24.78 935 -22.86 934.17 -2 933.7 0 933.7
2 933.7 27.94 934.28 33.25 935 48.69 936 61.57 937
130.8 938 161.88 939
Manning's n values num= 3
Sta n val Sta n val Sta n val
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Tributary.rep

JEORCACR A SRR SR AR N SRR R RORCORORONCRORORONCNORORNCSORCNE NORONCNCSORCRNENCORCRK S RORCON A
P e A A A A R i e A A A R A L A A o A A R L A A b A e T B A S A o 1

-102.57 .04 -22.86 .035 2
Bank Sta: Left Right Lengths: L
-22.86 27.94

TION OUTPUT Prof11e #100 y

R R ORO PR ORORY POy

* E.G. E1ev (fv)

936.37
R1ght OB *
Vel Head (ft) 0.03
0.040 =
* W.S. Elev (ft) 936.34
65.27 *
* Crit W.S. (ft)
22.81 *
* E.G. Slope (ft/ft) *0.000390
22.81 *
* Q Total (cfs) 204.00
15.63 *
* Top wWidth (ft) 86.42
25.16 *
* V81 Tota1 (ft/s) 1.33
* Max Chl ppth (ft) 2.64
0.91 =
* Conv. Total (cfs) * 10331.5
791.5 *
* Length Wtd (fo) 56.33
25.26
* Min Ch E1 (ft) 933.70
0.02
* Alpha 1.17
0.00 =
* Frctn Loss (ft) 0.01
0.38 =
* C & E Loss (ft) 0.01
"'Q:§]'- * B e e N N e e s e e

JOWOR
wRHTRD

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

7.94 .04

eft Channel Right
57 55.6  65.27

ear

e ettt e Y e NN DR RO
Yedededededek

oo
w

Element
* Wt. n-val.
(fv

* Flow Area (sq ft)

Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per. (ft)
* Shear (1b/sq ft)

* Stream Power (1b/ft s)

* Avg. Vel.
* Hydr.

conv.

Cum volume (acre-ft)

oo
w

Cum SA (acres)

B I T A K K M MR NN N R RO N O
R e Tl A e i Al (e T A e AR Ak L e T

is less than 0.7 or greater than 1.4. o ]
This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 18
INPUT
Description:
Station Elevation Data num=
Sta E1ev Sta E1ev
-234.17 940 216 89 939 18
-99.84 937 -40.49 936 -3
-2 933.5 0 933.5
53.65 935 77 .87 936 10
153.33 940

Coef

o
w

o
w
o
w

o
w

f contr.
.1

Left OB
0.040
57.00

8.60
8.60
5.44
10.46
0.63
0.82
275.4
10.74
0.02
161.88
0.43
0.61

o
=

Expan.
.3

D I S A A R P M R R I O K RN N ON
PR e T e e A A R A e e A A o e ARk T e k1

Channel *

0.035
55.60
121.82
121.82
182.93
50.80
1.50
2.40
9264.5
50.81
0.06
0.00
1.43
0.47

B S R A A R K R R R ORI RO N
PR e e T A e i A e o A A e R SRk T A A

21

Sta"' E1ev Sta E1ev i Sta""g]gy

6 76 938 —157.94 937 109 95 937

5.53 935 -33 934.04 -31  933.5
2 933.5 42 933.5 43.9 934.22

2.24 937 126.61 938 136.43 939
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Manning's n values
Sta N val
—234 17 .04 -33
Left
-33

Bank Sta: Right

43.9

JORORORORON,
ER T L Ay

num=

n Va1

035

Lengths:

Tributary.rep
3

sta n val

43.9 .04

Left channel
60.52 56.69

Right
58.17

CROSS SECTION OUTPUT Prof11e #100 year

* E.G. E1ev (fv)
R1ght OB *
Vel Head (ft)
0.040 =
* W.S. Elev (ft)

58.17

* Crit wW.S. (ft)
38.94 *

* E.G. S1ope (ft/ftv)
38.94 *

* Q Tota1 (cfs)
13.85

* Top W1dth (fov
42 .44

* vel Tota1 (ft/s)
0.36 *

* Max Chl Dpth (fo)
0.92

Conv Tota1 (cfs)
1364
(fo)

Length Wtd
42.50 *

* Min ch E1 (ft)
0.01 *

* Alpha
0.00
* Frctn
0.34
*C&E
0.56

Loss (fv)
Loss (fv)

CROSS

SECTION

RIVER: Tributary
REACH: 1

INPUT

Description:

Station Elevation Data
Sta E1ev

—195.41 940 178 47

-87.73 936 -54.18

0 933.2 2

103.76 937 134.32
Manning's n values

Sta n val Sta

OO SR AR AR SRR A RO RCRORORC N RORONCNORORCN NORONCNCRONR
B A o R A L A R e Rk L A bt A b b L S S

Sta

936.36
0.01
936.35

*0.000103

204.00
147.45
0.76
2.85

* 20099.9

56.86
933.50
1.20
0.01
0.00

I R A R N A A O P MO K R ORI ORORK NN
PR e T A e i e e o A e R AR ok L A T A A S

RS: 17

num=

939 -

936
933.2

938

num=
n val

E1ev

B R R R R R T R o U DR RO
Yededededede ik

o
w

Element

* Wt. n-val.

e
w

(fod

* Flow Area (sq ft)

Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vel.

* Hydr.

oo
w

conv.
(fo)
* Shear (1b/sq ft)

* Stream Power (1b/ft s)

oo
w

Cum volume (acre-ft)

e
w

Cum SA (acres)

B I I I I T A A M A K N R KA
R A e Tl A o T A ARk T e e T T i A T A e 1

17

Sta E1ev Sta

938 —153.8
935
934.29

166 07
-46.69

52.79 55.9

3

Sta n Va1

Page 9

Coef

o
0

o
w
o
w

o
0

E1ev

937

-43.69 934.23

935

f contr.
.1

Left OB

0.040
60.52
12.41
12.41
2.69
28.11
0.22
0.44
265.5
28.39
0.00

153.33

0.42
0.59

129 09
-2
79.17

o
=
o
=
o
=

o
£

Sta

Expan.
.3

D I S A A R P M R R I MO K OO N ON
PR e T A e e A A kA e e o A A o e ARk ke e ok 1

Channel *

0.035
56.69
217.75
217.75
187.46
76.90
0.86
2.83
18469.9
77.10
0.02
0.00
1.22
0.39

B S R A A N K R R R OR K R RO N
PR e e T A e i A e o A A e R SRk T A e A

Elev

936
933.2
936



Tributary.rep

-195.41 .04 -43.69 .035 52.79 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-43.69 52.79 71.45 71.45 71.45 1 .3

CROSS SECTION OUTPUT Profile #100-year

APNCRCAC A AR K S AR S S AR SR SR R R N ORORCNCNORORC R ORORORNORORONON
R e e R R ki A b T A b A A o e R Rk L A b T A b A S 1

i;é;% Oé{é; (fo) * 936.35 * Element * Left OB * Channel *
Ve1 Head (ft) * 0.01 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (ft) * 936.34 * Reach Len. (ft) * 71.45 * 71.45
* Z%%isw.é. (fo) * * Flow Area (sq ft) * 38.74 * 254.19
* é6é3gs1gpe (ft/ft) *0.000085 * Area (sq ft) * 38.74 * 254.19
* é6Tg§a1 (cfs) * 204.00 * Flow (cfs) * 7.32 * 189.21
* Top4W1dEh (fov) * 225.22 * Top width (ft) * 93.90 * 96.48
* 3218$ot;1 (ft/s) * 0.64 * Avg. vel. (ft/s) * 0.19 = 0.74
* ngzgh1 Dpth (ft) * 3.14 * Hydr. Depth (ft) * 0.41 = 2.63
* anc Téta] (cfs) *¥ 22191.2 * conv. (cfs) * 796.7 * 20582.0
* E%ﬁgih Qtd (f) * 71.45 * wetted Per. (ft) * 94.07 * 96.50
* a?n gh E1 (ft) * 933.20 * Shear (1b/sq ft) * 0.00 = 0.01
* A?pgg . * 1.27 * Stream Power (lb/ft s) * 134.32 * 0.00
* Fretn Léss (ft) * 0.02 * cum volume (acre-ft) *  0.38 *  0.91
* c0&§§ Léss (F) * 0.0l * cum SA (acres) ¥ 0.50 *  0.28

ANCRCAC A AR K S SRR IR S AR SR SR A R N ORORCNCNORORCRORORORNORORONON
R e e o R R ki A b T A b A A o e R LRk L L b T A e A S R 1

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

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 16
INPUT
Description: Upstream Section of w7
Station Elevation Data num= 18
. Sta E1ev Sta." E1ev" Sta E1eV.....$F?... Elev Sta E1ev
—136 49 940 —126.57 939 -66.34 938 -60.03 937 -53.71 936
-9.74 935 -4.8 934 -2.22 933.02 -2 933.02 0 933.02
2 933.02 4.1 933.02 4.52 933.02 8.02 934 11.7 935
48.05 936 116.41 937 167.31 938
Manning's n values num= 3
Sta n val Sta n val Sta n val
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-136.49 .04

-4.8 .035 8.02
Bank Sta: Left Right Lengths: Left Channel
-4.8 8.02 6.63 6.63

.$ECTION OUTPUT Prof11e #100 year

R U RV PR

* E.G. E1ev (fo) 936.33 =

R1ght OB *
vel Head (ft) 0.10 * wt. n-val. * 0.040 * 0.035
0.040 *
* W.S. Elev (ft) 936.23 * Reach Len. (ft) * 6.63 * 6.63
6.63 *
* Crit W.S. (ft) 935.47 * Flow Area (sq ft) *  40.58 * 38.11
34.46 *
* E.G. Slope (ft/ft) *0.001363 * Area (sq ft) * 40.58 *  38.11
34.46 *
* Q Total (cfs) 204.00 * Flow (cfs) * 48.13 * 121.52
34.35 *
* Top wWidth (ft) 118.60 * Top width (ft) * 50.33 * 12.82
55.44 %
* vel Tota1 (ft/s) 1.80 * Avg. Vvel. (ft/s) * 1.19 = 3.19
1.00
* Max Chl ppth (ft) 3.21 * Hydr. Depth (ft) * 0.81 * 2.97
0.62 *
* Conv. Total (cfs) 5526.4 * conv. (cfs) * 1303.7 * 3292.1
930.6 *
* Length Wtd (fo) 6.63 * wetted Per. (ft) * 50.46 * 13.13
55.59
* Min Ch E1 (fv) 933.02 * shear (1b/sq ft) * 0.07 * 0.25
0.05
* Alpha * 2.02 * stream Power (lb/ft s) * 167.31 = 0.00
0.00 =
* Frctn Loss (ft) * * Ccum Volume (acre-ft) * 0.32 * 0.67
0.24 *
* C & E Loss (ft) * * Ccum SA (acres) * 0.39 = 0.19
043 7 e et g5t et
INLINE STRUCTURE
RIVER: Tributary
REACH: 1 RS: 15
INPUT
Description:
Distance from Upstream XS = 3.31
Deck/Roadway width = 2
Weir Coefficient = 2.6
weir Embankment Coordinates num = 10
o Sta E1ev Sta . E1ev Sta E1ev ..$F§. E1ev Sta E1ev
—100 935.72 —8 68 935 72 —8.68 935.15 -2.95 935 15 —2.95 934 47
2.95 934.47 2.95 935.12 7.91 935.12 7.91 935.34 100 935.34
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98

Elevation at which weir flow begins

Page 11
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Coeff cContr.
.1

o
=

Expan.
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) Tributary.rep
weir crest shape = Broad Crested

INLINE STRUCTURE OUTPUT Prof11e #100 -year In1 Struct:

Yoo ve Yoo ety Yoo e deve e e e e e e

e I
* Q Gates (cTs *
.

* E.G. E1ev (ft) * 936.33 g

* W.S. Elev (ft) * 936.23 * Q Gate Group (cfs) * 0.00
* Q Total (cfs) * 204.00 * Gate Open Ht (ft) * 935.45
* Q Weir (cfs) * 204.00 * Gate #Open *

* weir Flow Area (sq ft) * 85.02 * Gate Area (sq ft) * 1.00
* Weir Sta Lft (ft) * -55.78 * Gate Submerg * 0.00
* wWeir Sta Rgt (ft) * 70.42 * Gate Invert (ft) * 0.00
* Weir Max Depth (ft) * 1.86 * Gate weir Coef * 0.000
* weir Avg Depth (ft) * 0.67 = *

* Weir Coef (ftAl/2) * 2.600 * Q Breach (cfs) *

* weir Submerg * 0.17 * Breach Avg velocity (ft/s) *

* Min E1 Weir Flow (ft) * 934.48 * Breach Flow Area (sq ft) *

* Wr To W t t ’
.

Yoo e Yoo e T

COORCIRCINE SR RCIRE SRCIRE SUE SRCIRC SRR SIC SRCIRE SRE SEC ST SRR SIE SRC T SR S AR SRE SR SRE SRR
R e A A R L A e R A A b T A b e A R R i L S o A L

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 14
INPUT
Description: Downstream Section of W7
Station Elevation Data num= 18
Sta ' E1ev i Sta""g]gy"" Sta"' E1ev Sta E1ev""'Sta""g]gy
—136.49 940 126 57 939 —66 34 938 —60.03 937 -53.71 936
-9.74 935 -4.8 934  -2.22 933.02 -2 932.97 0 932.97
2 932.97 4.1 932.97 4.52 933 8.02 934 11.7 935
48.05 936 116.41 937 167.31 938
Manning's n values num= 3
Sta n'ya]""'Sta" n Va1"" Sta"'q'ya1
—136 49 .04 -4.8 .035 8 02 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4.8 8.02 42.49 42.49 42.49 i .3

CROSS SECTION OUTPUT Prof11e #100 year

;1Sh$ OE1§V (ft) * 935.97 * Element * Left OB * channel *
Vel Head (ft) * 0.52 * wt. n-val. * 0.040 * 0.035

* 3 240E1;v (ft) * 935.45 * Reach Len. (ft) ¥ 42,49 *  42.49

* gi1igw S (fov * 935.45 * Flow Area (sq ft) * 9.15 *  28.54

* E7G1851ope (ft/ft) *0.007604 * Area (sq ft) * 9.15 *  28.54

* Q7T$§a1"(cfs) * 204.00 * Flow (cfs) * 15.23 * 177.10

* Top631dth (ft) * 57.59 * Top width (ft) * 24,73 % 12.82

* 6%1Z§ota1 (ft/s) * 4.55 * Avg. vel. (ft/s) * 1.66 * 6.21

Page 12
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Tr1butary rep

* Max Ch]JDpth (fv) * 2.48 Hydr. Depth (ft) * 0.37 = 2.23
* an36 Téta] (cfs) * 2339.4 * conv. (cfs) * 174.6 * 2030.9
* %gﬁggh Qtd (f) *  42.49 * wetted pPer. (ft) * 24.84 * 13.15
* ﬁ?n gh E1 (fo) * 932.97 * shear (1b/sq ft) * 0.17 = 1.03
* A?p%g . * 1.63 * Stream Power (1b/ft s) * 167.31 * 0.00
« Fretn Léss (ft) * 0.13 * cum volume (acre-ft) *  0.32 *  0.66
* cg&jg Léss (Ft) * 0.11 * cum SA (acres) * 0.38 *  0.18

ORI RCRCRCN)
wwRNR

CNCRCRC I AU SR RK I AR I S ORI N ORI OR RN
R e T T A R A A b T A A A R R T L (b o 1

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 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: 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: Tributary

REACH: 1 RS: 13
INPUT
Description: Upstream Section of Hwl
Station Elevation Data num= 19
.SFa E1ev Sta."'g]gy" Sta E1eV.....$F?... Elev Sta ) E1ev
—126 77 940 —120.95 939 -55.96 938 -48.28 937 -41.77 936
-25.67 935 -6.74 934 -4.6 933 -3 932.28 -2 930.26
0 930.26 2 930.26 3.42  932.2 11.98 933  15.17 934
18.35 935 52.68 936 138.387 937 185.49 938
Manning's n values num= 3
.SFa n Va1 Stg."p'ygj" Sta n val
—126 77 .04 -3 .035 3.42 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-3 3.42 41.16 41.16 41.16 .3 .5

CROSS SEC ION OUTPUT Prof11e #100 -year

Yoo vede e e ety ANCANCAC I AR K S SO I S AR R SR S R N ORORCNCNORORC RO ORORORNORORONON
R A e e R i A b T A e A e A A e S e e A L e A ik L Lo 1

* E.G. E1ev (fo) * 935.45 * Element * Left OB * Channel *

Right OB *

* ge848eag (fv) * 0.15 * wt. n-val. * 0.040 * 0.035
* gisi651gv () % 935,30 * Reach Len. (ft) % 41.16 * 41.16
* Crit W.s. (ft) % 933.73 * Flow Area (sq ft) % 24.06 * 29.99
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33.02 *
* §3GO S1ope (ft/ft) *0.001555
* Q Total (cfs) 204.00
57.19 *
* Top Width (fov 59.30
25.33
* vel Tota1 (ft/s) 2.34
1.73 *
* Max Chl Dpth (fo) 5.04
1.30
conv. Tota1 (cfs) 5173.3
1450 3
* Length Wtd (fo) 41.16
25.68 *
* Min Cch ET1 (ft) 930.26
0.12 =
* Alpha 1.71
0.00 *
* Frctn Loss (ft)
0.22 =
* C & E Loss (ft)
"'Q:4'-Q ‘l"_ B e e N N e N R I L L .
CULVERT
RIVER: Tributary
REACH: 1 RS: 12.5

INPUT

Description:

Distance from Upstream XS
Deck/Roadway width
weir Coefficient

Tributary.rep

oo
w

oo
w

o
w

oo
w

oo
w

B T I S T A A M A K N R KN
R A e Tl A e T A AR Ak T A e T A T A A T A e 1Y

Area (sq ft) *
Flow (cfs) *
Top width (ft) *
Avg. vel. (ft/s) *
Hydr. Depth (ft) *
conv. (cfs) *
wetted Per. (ft) *
Shear (1b/sq ft) *

Stream Power (lb/ft s) *

o
0

Cum volume (acre-ft)

o
w

Cum SA (acres)

24.06
31.88
27.55
1.33
0.87
808.5
27.96
0.08
185.49
0.30
0.36

o
=

29.99
114.93
6.42
3.83
4.67
2914.5
8.66
0.34
0.00
0.63
0.17

B S R A A N K R R R R ORI RO N
Rk e e T A e i A e o A A e R ARk T A A

Upstream Deck/Roadway Coordinates
num= 2
Sta H1 Cord Lo Cord ""$F§'Hj'§9rq'g9'§9rd
—100 934.5 900 100 934.5 900
Upstream Bridge Cross Section Data
Station Elevation Data num= 19
Sta E1ev ik Sta "'g]gy . Sta""E1ev Sta E1ev""'$pqllllg]gy
-126.77 940 120 95 939 —55 96 938 —48.28 937 -41.77 936
-25.67 935 -6.74 934 -4.6 933 -3 932.28 -2 930.26
0 930.26 2 930.26 3.42 932.2 11.98 933  15.17 934
18.35 935 52.68 936 138.387 937 185.49 938
Manning's n values num= 3
Sta nval ~ sta nval ~sSta nval
—126.77 .04 -3 .035 3 42 .04
Bank Sta: Left Right Coeff cContr. Expan.
-3 3.42 .3 .5
Downstream Deck/Roadway Coordinates
num= 2

Sta Hi Cord Lo Cord

Sta Hi Cord Lo Cord

Page 14



Tributary.rep

JEORCACR A SRR SR AR N SRR R RORCORORONCRORORONCNORORNCSORCNE NORONCNCSORCRNENCORCRK S RORCON A
P e A A A A R i e A A A R A L A A o A A R L A A b A e T B A S A o 1

-100 934.5 900 100 934.5 900

Elev

936
932
932.6
937

Downstream Bridge Cross Section Data
Station Elevation Data num=
Stall.lg]gv"" Sta""g]gy""'§t§"' E1ev Sta E1ev.....$?§.......
-138.38 940 —128 35 939 -117.64 938 —105.71 937 -87.79
-60.71 935 -9.18 934 -7.14 933 -5.58 932.28 -4.93
-2 929.95 0 929.95 2 929.95 5.69 932 6.38
7.32 933 19.04 934  23.88 935 136.34 936 201.51
231.74 938 258.56 939
Manning's n values num= 3
. Sta n Va1 Stg.' n Va1 Sta n val
—138 38 .04 —4 93 035 5.69 .04

Bank Sta: Left Right Coeff cContr. Expan.
-4.93 5.69 .3 .5

0 horiz. to 1.0 vert
0 horiz. to 1.0 vert
.98

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir_ flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
48" Circular 4

FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance
Exit Loss Coef
L 19.65 15 .013 .013 0

Upstream Elevation = 930.24
Centerline Station = 0

Downstream Elevation = 929.95
Centerline Station = 0

CULVERT OUTPUT Prof11e #100 -year Cu1v Group 48"

Yoo e Yoo e e Yoo veve e e e e e e e

Culv Group (cfs) * 98.75 * Cu1v Fu11 Len (ft) *

‘ Q
* # Barrels %* 1 * culv vel uUs (ft/s) ¥* 9.73
* Q Barrel (cfs) * 98.75 * culv vel DS (ft/s) * 8.42
* E.G. US. (ft) * 935.46 * culv Inv E1 Up (ft) * 930.24
* W.S. US. (ft) * 935,30 * culv Inv E1 Dn (ft) * 929.95
* E.G. DS (ft) * 934,07 * Culv Frctn Ls (ft) * 0.14
* W.S. DS (ft) * 933.48 * Culv Exit Loss (ft) * 0.50
* Delta EG (ft) * 1.38 * culv Entr Loss (ft) * 0.74
* pelta ws (ft) * 1.83 * Q weir (cfs) * 105.25
* E.G. IC (ft) * 935.43 * weir Sta Lft (ft) * -33.14
* E.G. OC (ft) * 935.46 * Weir Sta Rgt (ft) * 34.28
* Culvert Control * outlet * Weir Submerg * 0.00
* Cculv WS Inlet (ft) * 933.25 * weir Max Depth (ft) * 0.96
* Culv WS outlet (ft) * 933,48 * weir Avg Depth (ft) * 0.67
* Culv Nm1 Depth (ft) * 1.99 * weir Flow Area (sq ft) * 45.10
* Culv Crt Depth (ft) * 3.01 * Min E1 Weir Flow (ft) * 934.51

Page 15
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Tr1butary rep

JOORCRORC I AR U AR A SRR RN ORORONCNORORORCORORONNORORONCON Yoo veve e e e e e e e
g A e T A A A R R Lk L o A A A R Lk L S b T L A £

Note: During the supercritical calculations a hydraulic jump occurred inside of
the culvert.

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 12
INPUT
Description: Downstream Section of Hwl
Station Elevation Data num= 22
. Sta E1ev Sta N E1ev Sta E1ev . Sta. . Elev Sta E1ev
—138 38 940 —128.35 939 117 64 938 105 71 937 -87.79 936
-60.71 935 -9.18 934 -7.14 933 -5.58 932.28 -4.93 932
-2 929.95 0 929.95 2 929.95 5.69 932 6.38 932.6
7.32 933 19.04 934  23.88 935 136.34 936 201.51 937
231.74 938 258.56 939
Manning's n values num= 3
Sta  nval LSt nval LLsta  n val
—138.38 .04 -4.93 .035 5.69 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4.93 5.69 200.44 200.44 200.44 .3 .5

CROSS SECTION OUTPUT Prof11e #100 year

R R PRV B R R R R R R L R U RS
Fededededededehdede e de el deddddNddn

Yoo e e e

;1Sh$ OE1§V (ft) * 934.07 * Element * Left OB * cChannel *
* Vel Head (ft) * 0.60 * wt. n-val. * 0.040 * 0.035
* 3 240E1év (ft) * 933.48 * Reach Len. (ft) * 200.44 * 200.44
22?1i4w S (fov * * Flow Area (sq ft) * 2.40 * 30.65
* EZG77S18pe (ft/ft) *0.006245 * Area (sq ft) * 2.40 * 30.65
* QZTZta1‘(cfs) * 204.00 * Flow (cfs) * 5.48 * 194.35
* Tgpl§1d£h (ft) * 21.00 * Top width (ft) * 3.18 * 10.62
* Ve12$ota1 (ft/s) * 5.69 * Avg. vel. (ft/s) * 2.28 * 6.34
* M%xséh1‘Dpth (fo) * 3.53 * Hydr. Depth (ft) * 0.76 * 2.89
* an38 T;ta1 (cfs) * 2581.5 * cConv. (cfs) * 69.3 * 2459.4
* LZﬁggh wtd. (ft) * 200.44 * Wetted Per. (ft) * 3.51 * 11.80
* MZnsgh E1 (ft) * 929.95 * Shear (1b/sq ft) * 0.27 = 1.01
* A?p%g . * 1.19 * stream Power (lb/ft s) * 258.56 * 0.00
* F?égg Léss (ft) * 0.65 * cum Volume (acre-ft) * 0.30 = 0.54
* Cz&ig Léss (ft) * 0.18 * cum SA (acres) * 0.34 * 0.17
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warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

Tributary.rep

RO AR S SR S S R SR AR R S A R R ORI ORI ORORCRSORORCNON
R A A L g A e A A e g e i A R Tk L b b A A e e e S T

is less than 0.7 or greater than 1.4. o _
This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:

RS: 11

Upstream Section of B

Station Elevation Data num=
ns Sta E1ev Sta""g]ev
—51 05 935 —27.11 934
-5.15 930.09 -3.03 930
5.36 929.46 6.67 930
65.52 933 152.61 934
Manning's n values num=
s Sta n Va1 Stg.' n Va1
—51 05 .04 —5 15 035
Bank Sta: Left Right Lengths:
-5.15 6.67

CROSS SECTION OUTPUT Prof11e #100 -year

OO AR K S SRR R S AR R SRR R N RORCNCSORORC R ORORORNORORONON
R A R Ik i A b T A b A A o e R R Tk L A o b A e R

e e e

* E. G

Elev (ft)
R1ght OB *

vel Head (ft)
0.040 =

* W.S. Elev (ft)
4.80 *

* Crit w.S. (ft)
12.00 *

* E.G. S1ope (ft/ft)
12.00

* Q Total (cfs)
6.76 *

* Top WTdth (fo)
59.31

* Vel Tota1 (ft/s)
0.56

* Max Chl Dpth (ft)
0.20 =

* conv. Tota1 (cfs)

152.6

* Length Wtd. (f)
59.86 *

* Min ch ET (ft)
0.02 *

* Alpha
0.00 *

* Frctn Loss (ft)

0.19 =
* C & E Loss (ft)

933.25

0.25
933.01
931.58

*0.001961

204.00
79.94
3.14
3.75
4606.9
4.80
929.26
1.60
0.02
0.04

7
18
eV Sta E1eV.....$F?...
-13.89 933 -10.49
-2 929.26 0
9.27 931 11.86
212.39 935
3
Sta n Va1
6.67 .04
Left Channel Right
30.2 30.2 30.2
* Element
* wt. n-val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top width (ft)
* Avg. vel. (ft/s)
* Hydr. Depth (ft)
* conv. (cfs)
* Wetted Per. (ft)

* Shear (1b/sq ft)

* Stream Power (lb/ft s) *

* cum Volume (acre-ft)

* cum SA (acres)
Page 17

""555""":;?6§n““““§§1
929.26 2 929.26
932 14.46 933
Coeff Contr. Expan.
.3 .5
Left OB * cChannel *
0.040 0.035
4.80 * 4.80
11.61 41.27
11.61 41.27
22.14 175.11
8.81 11.82
1.91 = 4.24
1.32 = 3.49
499.9 3954.4
9.30 12.17
0.15 0.42
212.39 0.00
0.27 0.38
0.31 0.11



Tributary.rep
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warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than 0.7 or greater than 1.4. o ]
This may indicate the need for additional cross sections.

BRIDGE
RIVER: Tributary
REACH: 1 RS: 10.5

INPUT
Description:

Distance from Upstream XS = 4.8
Deck/Roadway width = 10.09
weir Coefficient = 2.6

Upstream Deck/Roadway Coordinates
5

num=
Sta'Hj'Cord'to'Cord"" Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
-30 933.5 900 —17 71 933.8 931.96 0 934.11 932.22
17.71 934.38 932.61 400 934.3 900
Upstream Bridge Cross Section Data
Station Elevation Data num= 18
ns Sta E1ev Sta""g]oy" Sta E1ev . Sta... Elev Sta ..'g]oy
—51 05 935 —27.11 934 —13.89 933 —10 49 932 -7.09 931
-5.15 930.09 -3.03 930 -2 929.26 0 929.26 2 929.26
5.36 929.46 6.67 930 9.27 931 11.86 932 14.46 933
65.52 933 152.61 934 212.39 935
Manning's n values num= 3
s Sta n Va1 Sta" n Va1" Sta n val
—51 05 .04 —5.15 .035 6.67 .04

Bank Sta: Left Right Coeff cContr. Expan.
-5.15 6.67 .3 .5

Downstream Deck/Roadway Coordinates
5

num=
Sta'Hj'Cord'to'Cord"" Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
-30 933.5 900 —17 71 933.8 931.96 0 934.11 932.22
17.71 934.38 932.61 400 934.3 900
Downstream Bridge Cross Section Data
Station Elevation Data num= 15
s Sta E1ev Sta""g]ov Sta E1ev Sta... Elev Sta ..'g]oy
—45 22 935 —30.49 934 —16.61 933 —12 86 932 -8.83 931
-4.75 930 -2 929.26 0 929.26 2 929.26 3.84 930
9.84 931 15.62 932 20.2 933 167.48 934 225.75 935
Manning's n values num= 3

JOROROCRORORC N RORONCRORORONNORCRCNCRORONNCRORCNENORCRCNCNORCNE ACORORCN RO
A A R A A e A A A g A A e R A o L A o e L A e L

Yoo e Yoo e e

—45.22 .04 -4.75 .035 3.84 .04
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Left
-4.75

Bank Sta: Right

3.84

Tributary.rep

Coeff Contr.

.3

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir_ flow begins
Energy head used in spillway design
Spillway height used in design

weir crest shape

Number of Bridge Coefficient Sets =

Low Flow Methods and Data

Energy

Expan.
.5

0 horiz.
0 horiz.
.98

Broad Crested

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters

Add Friction component to Momentum

Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth

inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Prof11e #100 -year

ANCANCAC I AR K S AR R S AR R SRR R N ORORONCNORORRORORORNORORONON
R A e R R L A A b T A e A A i e e A A T e A i L Lo 1

Yoo e de e ve e Ty

e e e

* E. G us. (ft)
*Inside BR DS *
* W.S. US. (ft)
933 05 *

Q Tota1 (cfs)
93 .71

* Q Br1dge (cfs)
931.76 *
* Q Weir (cfs)

3.45 =
* Weir Sta Lft (ft)
4.05
* weir Sta Rgt (ft)
50.39 =

e
w

weir Submerg
0.45 *

* Weir Max Depth (ft)
103.96 *

* Min E1 Weir Flow (ft)

* Min E1 Prs (ft)

63.10
* pelta EG (ft)
1931.2 =

* De1ta ws (fv)

* BR Open Area (sq ft)
0.07 =

* BR Open vel (ft/s)
0.06

* Ccoef of Q
0.56 =
* Br Sel Method

933.25
933.01
204.00
204.00

933.69
932.51
0.33
0.30
45.09
4.52

*Energy only

* Element

* E.G. Elev (ft)

* W.S. Elev (ft)

* Crit w.s. (ft)

* Max Ch1l Dpth (ft)

* vel Total (ft/s)

* Flow Area (sq ft)

* Froude # Chl

* Specif Force (cu ft)
* Hydr Depth (ft)

* W.P. Total (ft)

* conv. Total (cfs)

* Top width (ft)

* Frctn Loss (ft)

* C & E Loss (ft)

* Shear Total (1b/sq ft) *

Power Total (1b/ft s)

Page 19

to 1.0 vertical
to 1.0 vertical

*Inside BR US

933.18
932.79
931.58
3.53
4.52
45.09
0.47
109.11

48.96
1978.0

0.11
0.02
0.61
-51.05
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R S I P R R P R K S RO K ORI ORI RORRONK N
SR e A e L A R Ak A (e Tl A e Aol o ol e T A e Tl e e T A e Tl A e T A A R Rk A kT A e 1

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

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 10
INPUT
Description: Downstream Section of B7
Station Elevation Data num= 15
Sta""g1gy - Sta""g]gy"" Sta"' E1ev Sta E1ev""'SF§""g]gy
-45.22 935 —30 49 934 —16 61 933 —12.86 932 -8.83 931
-4.75 930 -2 929.26 0 929.26 2 929.26 3.84 930
9.84 931 15.62 932 20.2 933 167.48 934 225.75 935
Manning's n values num= 3
s Sta n Va1 Sta" n Va1 Sta n Va1
—45 22 .04 —4 75 035 3.84 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4.75 3.84 64.59 64.59 64.59 .3 .5

CROSS SECTION OUTPUT Prof11e #100 -year

OO SRR SRR S AN S S AR SR SR I S AR R RO ORI R ORORCN ORORCNONO)
R A A A g A L A A A o A R kT A b e A R R e T S e e e e R e

e e e

i15hg Og]gv (fv) * 932.92 * Element * Left OB * Channel *
vel Head (ft) * 0.22 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (fo) * 932,70 * Reach Len. (ft) * 64.59 * 64.59
* gﬁéigw.é. (fo) * * Flow Area (sq ft) * 14.77 = 27.88
* é?é?251épe (Ft/fo) %0.002357 * Area (sq ft) *  14.77 % 27.88
* éng%a1:(cfs) * 204.00 * Flow (cfs) * 32.26 * 123.69
* igbogid;h (ft) * 34.34 * Top width (ft) * 10.75 * 8.59
* %Z]OQOta1 (ft/s) * 3.19 * Avg. Vvel. (ft/s) * 2.18 * 4.44
* M§X22h1JDpth (fv) * 3.44 * Hydr. Depth (ft) * 1.37 * 3.25
* C%néz TOta] (cfs) * 4202.3 * conv. (cfs) *  664.5 * 2547.8
* Eggggh wtd. (f) *  64.59 * wetted pPer. (ft) * 11.08 * 8.83
* ifnzgh E] (fo) * 929.26 * Shear (1b/sq ft) * 0.20 * 0.46
* A?pﬁi . * 1.36 * Stream Power (lb/ft s) * 225.75 * 0.00
+ Fretn Léss (ft) *  0.14 * cum volume (acre-ft) *  0.26 *  0.36
* Co&lg LOss (fo) * 0.00 * Cum SA (acres) * 0.31 = 0.11
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R S I P R R P R K S RO K ORI ORI RORRONK N
SR e A e L A R Ak A (e Tl A e Aol o ol e T A e Tl e e T A e Tl A e T A A R Rk A kT A e 1

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 9

INPUT
Description: Upstream Section of B6
Station Elevation Data num=
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta Elev
-77.25 935 —49 15 934 —22.48 933 —14.98 932 —10.65 931
-6.32 930 -5.46 929.8 928.59 0 928.59 928.59
4,52 930 7.94 931 12.14 932 21.36 933 30.97 933
193.03 933

1
N
N

Manning's n values num= 3
Sta n val Sta N Va1 Sta n val

OO SRR N ACRC N SRR RN ORORORCRCORCORON
A A T A A L L e T A o R e A S o R R Tk L Ly

-77.25 .04 -5.46 035 4 52 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-5.46 4.52 32.25 32.25 32.25 .3 .5

CROSS.SECTION OUTPUT Prof11e #100 year

e et e et Ne B R R R R o R L R PR RS
FededededehdedehdedefdedeNddefhde el dedd Nl

* E.G. E1ev (fv) * 932.78 * Element * Left OB * Channel *

R1ght OB *
Vel Head (ft) * 0.22 * wt. n-val. * 0.040 * 0.035
0.040 =

* W.S. Elev (ft) * 932,56 * Reach Len. (ft) * 14.05 = 14.05
14.05 *

* Crit W.S. (fov * 931.32 * Flow Area (sq ft) * 17.00 * 35.77
12.97 =

* E.G. S1ope (ft/ft) *0.001947 * Area (sq ft) * 17.00 * 35.77
12.97

* Q Tota1 (cfs) * 204.00 * Flow (cfs) * 31.68 * 151.20
1.12

* Top W1dth (fo) * 36.52 * Top width (ft) * 13.74 = 9.98
12.80 *

* vel Tota1 (ft/s) * 3.10 * Avg. vel. (ft/s) * 1.86 * 4.23
1.63

* Max Chl Dpth (fo) * 3.97 * Hydr. Depth (ft) * 1.24 = 3.58
1.01

* Cconv. Tota1 (cfs) * 4623.5 * conv. (cfs) * 718.0 * 3426.8
478.7 *

* Length wtd. (ft) * 14.05 * wetted Per. (ft) * 14.02 * 10.55
13.09 =

* Mgﬁlgh 51 (fo) * 928.59 * Shear (1b/sq ft) * 0.15 * 0.41

* Alpha * 1.46 * stream Power (lb/ft s) * 193.03 = 0.00
0.00 =

* Frctn Loss (ft) * 0.07 * Cum volume (acre-ft) * 0.24 * 0.31
0.15 =

* C & E Loss (ft) * 0.15 * cum SA (acres) * 0.29 = 0.10

21 *

D I S A A R I A R R P R R S ORI R ORON N
R e R Ak i e e e Aol e e A A L L A e e A A Sk L e e Ll A e L A A o L A e A e i A o A A R Ak e e i i A T A A Tl A e T A A T A R
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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 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.

BRIDGE
RIVER: Tributary
REACH: 1 RS: 8.5

INPUT
Description:

Distance from Upstream XS = 14.05
Deck/Roadway width = 10
weir Coefficient = 2.6
Upstream Deck/Roadway Coord1nates
num= 5
i Sta H1 Cord Lo Cord s Sta H1 Cord Lo Cord o Sta H1 Cord Lo Cord
—200 932 900 —17 58 933 08 931 41 O 933.37 931.35
17.58 933.51 931.9 600 930 900
Upstream Bridge Cross Section Data
Station Elevation Data num= 16
Stall.lg1oy . Sta""g]oy"" Sta N E1ev Sta E1ev""'Sta""C]gy
-77.25 935 —49 15 934 —22 48 933 —14.98 932 -10.65 931
-6.32 930 -5.46 929.8 -2 928.59 0 928.59 2 928.59
4.52 930 7.94 931 12.14 932 21.36 933 30.97 933
193.03 933
Manning's n values num= 3
Sta n'ya]""'Sta" n Va1 . Sta "o'ya1
—77.25 .04 -5.46 035 4 52 .04
Bank Sta: Left Right Ccoeff contr. Expan.
-5.46 4.52 .3 .5
Downstream Deck/Roadway Coordinates
num=
i Sta H1 Cord Lo Cord"" Sta H1 Cord Lo Cord o Sta H1 Cord Lo Cord
—200 932 900 —17 58 933 08 931 41 O 933.37 931.35
17.58 933.51 931.9 600 930 900
Downstream Bridge Cross Section Data
Station Elevation Data num= 17
Stall.lg]oy"" Sta""g]oy"" Sta N E1ev Sta E1ev""'Sta""C]gy
-62.1 935 —53 47 934 —34 54 933 —15.14 932 -9.85 931
-5.65 930 -4.6 929.72 -2 928.59 0 928.59 2 928.59
4.59 929.72 5.54 930 7.55 931 18.14 932 28.38 932
79.09 932 194.02 933
Manning's n values num= 3
Sta nval .St nval Lsta  n val
—62.1 .04 -4.6 .035 4.59 .04
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Left
-4.6

Bank Sta: Right

4.59

Tributary.rep

Coeff Contr.

.3

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir_ flow begins
Energy head used in spillway design
Spillway height used in design

weir crest shape

Number of Bridge Coefficient Sets =

Low Flow Methods and Data

Energy

Expan.
.5

0 horiz.
0 horiz.
.98

Broad Crested

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters

Add Friction component to Momentum

Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth

inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Prof11e #100 -year

ANCANCAC I AR K S AR R S AR R SRR R N ORORONCNORORRORORORNORORONON
R A e R R L A A b T A e A A i e e A A T e A i L Lo 1

Yoo e de e ve e Ty

e e e

* E. G us. (ft)
*Inside BR DS *
* W.S. US. (ft)
932 32 *

Q Tota1 (cfs)
93 .59

* Q Br1dge (cfs)
931.36 *
* Q Weir (cfs)

3.00 =
* Weir Sta Lft (ft)
6.00
* weir Sta Rgt (ft)
33.99 =

e
w

weir Submerg

0.70 *

* Weir Max Depth (ft)

83.05 *

* Min E1 weir Flow (ft)
5.55 =%

* Min E1 Prs (ft)

46.28 *

* pelta EG (ft)

1327.8 *

* pelta WS (ft)
6.12 *

* BR_Open Area (sq ft)
0.12 *

* BR Open vel (ft/s)
0.00

* Ccoef of Q
1.08 =
* Br Sel Method

932.78
932.56
204.00
204.00

933.01
931.69

1.10
33.88
6.02

*Energy only

* Element

* E.G. Elev (ft)

* W.S. Elev (ft)

* Crit w.s. (ft)

* Max Ch1l Dpth (ft)

* vel Total (ft/s)

* Flow Area (sq ft)

* Froude # Chl

* Specif Force (cu ft)
* Hydr Depth (ft)

* W.P. Total (ft)

* conv. Total (cfs)

* Top width (ft)

* Frctn Loss (ft)

* C & E Loss (ft)

* Shear Total (1b/sq ft) *

Power Total (1b/ft s)
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to 1.0 vertical
to 1.0 vertical

*Inside BR US

932.56
931.83
931.34
3.24
6.02
33.88
0.67
91.56

47 .35
1321.7

0.24
0.00
1.06
-77.25
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-62.10

[N RCORORCONN
PR A A e T A 4

R S I P R R P R K S RO K ORI ORI RORRONK N
SR e A e L A R Ak A (e Tl A e Aol o ol e T A e Tl e e T A e Tl A e T A A R Rk A kT A e 1

Note: Momentum answer is not valid if the water surface is above the low chord or
if there is weir flow. The momentum

answer has been disregarded.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the Towest, valid, water surface was used.
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.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the lowest, valid, water surface was used.

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 8

INPUT

Description: Downstream Section of B6

Station Elevation Data num= 17

s Sta ETev Sta"' ETev Sta ETev . $ta... Elev Sta ) ETev
—62 l 935 —53.47 934 —34.54 933 —15 14 932 -9.85 931
-5.65 930 -4.6 929.72 -2 928.59 0 928.59 2 928.59
4.59 929.72 5.54 930 7.55 931 18.14 932  28.38 932
79.09 932 194.02 933

Manning's n values num= 3

s Sta n Va1 Sta" n VaT \ Sta n val
—62 1 .04 —4 6 035 4.59 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

-4.6 4.59 20.94 20.94 20.94 .3 .5

CROSS SECTION OUTPUT ProfiTe #100-year

OO SRR SRR S AN S S AR SR SR I S R R RN RN R ORORCN ORORCNONO)
R A A A g A L A A A R e T A b e A A e R R R T i b b A A b T

i1Eh$ Og]gv (f) * 932.20 * Element * Left OB * cChannel *
Ve1 Head (ft) * 0.74 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (f) * 931.46 * Reach Len. (ft) * 20.94 * 20.94
* 59%24W.§. (ft) * 931.38 * Flow Area (sq ft) *  6.28 *  23.45
* E465851;pe (ft/ft) *0.009305 * Area (sq ft) * 6.28 *  23.45
* Q4Tg§a1 (cfs) * 204.00 * Flow (cfs) * 19.33 * 173.49
* Top1W1dth (fo) * 24.72 * Top width (ft) * 7.69 * 9.19
* vZ]giot;1 (ft/s) * 5.95 * Avg. vel. (ft/s) * 3.08 * 7.40
* M§X4gh1:Dpth (fo) * 2.87 * Hydr. Depth (ft) * 0.82 = 2.55
s Convy Téta] (cfs) * 2114.8 * conv. (cfs) * 200.4 * 1798.5
i %iﬁégh wed. (FO) * 20.94 * wetted Per. (ft) * 7.890 *  9.66
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8.14 =

* Min Ch E1 (fv) * 928.59 * shear (1b/sq ft) * 0.46 * 1.41
0.33

* Alpha * 1.35 * sSstream Power (lb/ft s) * 194.02 = 0.00
0.00 =

* Frctn Loss (ft) * 0.09 * Cum volume (acre-ft) * 0.23 * 0.29
0.15 =

* C & E Loss (ft) * 0.29 * cum SA (acres) * 0.29 = 0.10
0.21 =

T R S I A A R P A R K R ORR R RFOR K R N
R e A A L A R e e i e o A A Lk A e Ll A e e A AR Sk L A e Al e e Tl A e i e e A A R ek T A e i A T Al A T A e T A A R Ak k1

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 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.

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 7.5

INPUT
Description:
Station Elevation Data num= 15
Sta E1ev Sta Elev Sta ETev Sta E1ev Sta Elev
-92.74 935 —69 63 934 —48 15 933 —23.48 932 —10.41 931
-6.54 930 -5.15 929.72 928.59 0 928.59 928.59
5.46 929.72 13.06 930 32.59 931 80.37 932 193.6 933

I\)
N

Manning's n values num= 3
Sta n val Sta n val Sta n val

R U RV L L R T U RURUPL
Rk e A A e AR Ak ke ek Tl A e A e 1

—92 74 .04 —5.15 .035 5.46 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-5.15 5.46 10.94 10.94 10.94 .3 .5

CROSS SECTION OUTPUT ProfiTe #100-year

OO SRR SRR S AR S S A R SR S AR S S AR R RO ORONC R ORORCN ORORCNCNO)
R A A A g A L A e A R e A e e R L i b e A A b T A

e e e e

i1Eh$ Og]gv (fo) * 931.82 * Element * Left OB * Channel *
Ve1 Head (ft) * 0.16 * wt. n-val. * 0.040 * 0.035

* 3.2?0E1év (fo) * 931.66 * Reach Len. (ft) * 10.94 * 10.94

* é9524w.é. (fo) * * Flow Area (sq ft) * 9.84 = 28.84

* 2667351;pe (ft/ft) *0.002465 * Area (sq ft) * 9.84 * 28.84

* 36Tgia14(cfs) * 204.00 * Flow (cfs) * 14.29 * 115.66

* ¥3p0@1d£h (ft) * 83.15 * Top width (ft) * 13.88 * 10.61

* 3§ii§ot;1 (ft/s) % 2.39 * Avg. vel. (ft/s) ® 1.45 % 4,01

* Max Ch1l Dpth (ft) * 3.07 * Hydr. Depth (ft) * 0.71 = 2.72
0.80 *
* Cconv. Total (cfs) * 4108.7 * conv. (cfs) * 287.9 * 2329.5
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1491.3 =
* Length wtd. (ft) * 10.94 * wetted Per. (ft) * 14.06 * 10.99
58.70 *
* Min ch E1 (ft) * 928.59 * shear (1b/sq ft) * 0.11 = 0.40
0.12 =

* A1bha ' * 1.78 * stream Power (lb/ft s) * 193.60 = 0.00
* Frctn Loss (fv) * 0.03 * Cum volume (acre-ft) * 0.23 * 0.28

0.13
* C & E Loss (ft) * 0.00 * cum SA (acres) * 0.28 = 0.09
0.19 =

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 7

INPUT
Description:
Station Elevation Data num= 15
Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta E1ev
-92.74 935 —69 63 934 —48 15 933 —23.48 932 —10.41 931
-6.54 930 -5.15 929.65 -2 928.55 0 928.55 2 928.55
5.62 929.65 8.17 930 36.8 931 81.81 932 193.26 933

Manning's n values num= 3
Sta n val Sta n Va1 Sta n val

R U PURURVRUY PORUR R R R R SR
ww Rk A e L A Ak T e (e L A 1

—92 74 .04 —5.15 035 5.62 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-5.15 5.62 17.26 17.26 17.26 1 .3

CROS

ON OUTPUT Profile #100-year

I R R T A A N P A A K P AR S R N R RORR R N RO N
R e o A A R e e A A L A R e o e A o R ARk T e e Lol e e Tl A e Tl A e Tl e T i e Tl e e Tl A e T A R A TR e i e e A A L A R Ak e

JOROROR RO N R OROR N ORORORORORORORRORORONCSORORNCORORCRNCNORCRC N SCRCNE AICRCRC A AR AR SR R RN R R R R N RN R ORORORRORORONSORORONOROS
= p A R A R R A At A R A A A A O R A S A o A A o A A g R e A A o A A e A A R Ik L A b A A b e A A T

* E.G. Elev (ft) * 931.79 * Element * Left OB * Channel *
R1ght OB *
ge848eag (ft) * 0.17 * wt. n-val. * 0.040 = 0.035
* W.S. Elev (ft) * 0931.62 * Reach Len. (ft) * 17.26 * 17.26
17.26 =
* ggiggw.%. (fov) * * Flow Area (sq ft) * 9.36 * 29.36
* Eééjgs19pe (ft/ft) *0.002519 * Area (sq ft) * 9.36 * 29.36
* 9O+g§a1¢(cfs) % 204.00 * Flow (cfs) *  13.62 * 119.49
* Egblgidth (ft) * 83,31 * Top width (ft) * 13.38 *  10.77

* vel Total (ft/s) * 2.43 * Avg. vel. (ft/s) * 1.46 * 4.07

* Mix52h1¢Dpth (fo) * 3.07 * Hydr. Depth (ft) * 0.70 * 2.73

* C8n57 T;ta1 (cfs) * 4064.5 * cConv. (cfs) * 271.5 * 2380.8

*li%ﬁg%h Wtd' (fv) * 17.26 * wetted Per. (ft) * 13.58 * 11.12

* Win Ch €1 (ft) * 928.55 * shear (1b/sq ft) * 0 0.11 % 0.42
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0.12 =

* Alpha * 1.82 * stream Power (lb/ft s) * 193.26 * 0.00
0.00 =

* Frctn Loss (ft) * 0.05 * Cum volume (acre-ft) * 0.23 * 0.27
0.12 =

* C & E Loss (ft) * 0.00 * cum SA (acres) * 0.28 = 0.09

1 7 %

D I S A A R A A R R R O S ORI R ORON N
R e o A R R L A e e Al e T A e e A R kA e e T A e Lol A e Tl A e Tl A e A e i A e Tl A e T T A A R IRk T A A T A e T A A L R Lk

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 6.5

INPUT
Description:
Station Elevation Data num= 15
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta Elev
-95.7 935 —79 68 934 —58 39 933 —32.12 932 —11.06 931
-7.35 930 -5.64 929.6 928.6 928.6 2 928.6
5.87 929.6 7.11 930 32.73 931 108.39 932 193.66 933

I\)
o

Manning's n values num= 3
Sta n val Sta n Va1 Sta n val

R PRV PORUR B A A N T ORI N ORK NN
ww Rk A e L A Ak T e (e L A 1

—95 7 .04 —5.64 035 5.87 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-5.64 5.87 10 10 10 1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

OO AR K S SO I S AR R SRR R N ORORONCNOROR R ORORORNORORONON
R A R R L i A b T A b A A A o A o R e L b b A Ao o e A A L e 1

e e e e

* E, G Elev (ft) * 931.74 * Element * Left OB * Channel *
R1 ht OB *

ge848eag (ft) * 0.21 * wt. n-val. * 0.040 = 0.035
* ¥6560E1gv (fv) * 931.52 * Reach Len. (ft) * 10.00 = 10.00

* gg%gow.§. (ft) % 930.97 * Flow Area (sq ft) * 9,60 * 29.87
* §8G6os1ope (ft/ft) *0.003200 * Area (sq ft) * 9.60 *  29.87
* Q Tgta] (cfs) * 204.00 * Flow (cfs) * 14.01 * 133.49

* Top WTdth (fo) * 94.25 * Top width (ft) * 16.41 = 11.51
66.33
* vel Tota1 (ft/s) * 2.61 * Avg. vel. (ft/s) * 1.46 * 4.47
1.46 *
* M8X5§h1¢Dpth (fov) * 2.92 * Hydr. Depth (ft) * 0.59 = 2.60

* Sggvé Tgta] (cfs) * 3606.0 * conv. (cfs) * 247.6 * 2359.6
* Egnggh wed. (Ft) %+ 10.00 * wetted per. (ft) % 16.60 * 11.77
* Mgﬁlgh E1 (ft) % 928.60 * shear (1b/sq ft) * 0.12 *  0.51

* Agbgg i % 2,02 * Stream Power (1b/ft s) * 193.66 *  0.00
* Frctn LOSS (fv) * 0.05 * Cum volume (acre-ft) * 0.22 * 0.26
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Tributary.rep

0.11 =
* C & E Loss (ft) * 0.03 * cum SA (acres) * 0.28 = 0.08
O 15 =

T R T R S A R I A A R P A R K R ORK K RFOR N R N
R e o A e e R e e i i e A A Lk A e o Tl e e o A A SR L A e Al e e Tl i e A i 2 T A T e R Ak T e e i e T A e T A R AR Ak T A e 1

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

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 6

INPUT
Description:
Station Elevation Data num= 15
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta Elev
—95 87 935 —80 99 934 —58 59 933 —33.53 932 —11.01 931
-7.8 930 -5.91 929.6 928.6 928.6 2 928.6
6.01 929.6 7.38 930 25.08 931 133.5 932 192.6 933

I\)
o

Manning's n values num= 3
Sta n val Sta n Va1 Sta n val

R R PRV PORUR B A A K T MO K N ORK NN
ww Rk A e L A Ak T e (e L A 1

—95 87 .04 —5.91 035 6.01 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-5.91 6.01 16.4 16.4 16.4 1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

OO AR K S AN I S AR R SR R R N ORORCNCNORORC R ORORORCNORORCONON
R e e e R R L i A b T A b A A A o A A e R R L L o T A e e R L e 1

e e e

* E, G Elev (ft) * 0931.66 * Element * Left OB * Channel *
R1 ht OB *
ge84geag (fv) * 0.53 * wt. n-val. * 0.040 * 0.035
* W.S. Elev (ft) * 931.12 * Reach Len. (ft) * 16.40 = 16.40
16.40 *

* gg%gzw.§. (ft) % 930.98 * Flow Area (sq ft) *  4.66 * 26.10
* E3G62510pe (ft/ft) *0.008241 * Area (sq ft) * 4.66 * 26.10
* Q Tgta] (cfs) * 204.00 * Flow (cfs) * 10.93 * 167.28

* ggp2g1dth (fo) * 52.02 * Top width (ft) * 7.84 * 11.92
* V$1ggOt§1 (ft/s) * 4.60 * Avg. vel. (ft/s) * 2.35 * 6.41
* M8X4§h1¢Dpth (fo) * 2.52 * Hydr. Depth (ft) * 0.59 = 2.19

* Coﬁv. Total (cfs) * 2247.2 * cConv. (cfs) * 120.4 * 1842.7
284.1 *

* ggngzh wtd. (fo) * 16.40 * wWetted Per. (ft) * 8.04 * 12.17

* Mgﬁzgh 51 (ft) * 928.60 * Shear (1b/sq ft) * 0.30 * 1.10

* Agbgg i % 1.63 * Stream Power (1b/ft s) * 192.60 *  0.00
* Frctn LOSS (fv) * 0.06 * Cum volume (acre-ft) * 0.22 * 0.25
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0.10 =
* C & E Loss (ft) * 0.12 * cum SA (acres) * 0.27 * 0.08
O 14 =

T R T R S A R I A A R P A R K R ORK K RFOR N R N
R e o A e e R e e i i e A A Lk A e o Tl e e o A A SR L A e Al e e Tl i e A i 2 T A T e R Ak T e e i e T A e T A R AR Ak T A e 1

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

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 5

INPUT
Description: Upstream Section of W6
Station Elevation Data num=
Sta Elev Sta E1ev Sta E1ev Sta E1ev Sta Elev
-97.71 935 -80 934 -65.03 933 —40.88 932 —17.18 931
-9.91 930 -7.08 929 -4.73 928.57 -3.4 928.57 928.57
0 928.57 2 928.57 3.62 928.57 5.4 929 8.87 930
55.46 931 161.85 932 198.43 933

|
N

Manning's n values num= 3
Sta n val sta n val Sta N val

OO SR AR AR SRR ORI NCRORORCCRORONCNORORCN AORONCNCRON
B A o o R A L A A L L A o R R Ik L A bt A b b L S

-97.71 .04 -7.08 .035 5 4 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.08 5.4 20.06 20.06 20.06 i .3

CROSS SECTION OUTPUT Prof11e #100 year

B R R R o R L R R U RS
Fededededehdedehdede e fddefhde el dehddddhdn

* E.G. E1ev (fv) * 931.48 * Element * Left OB * Channel *

R1ght OB *
Vel Head (ft) * 0.14 * wt. n-val. * 0.040 * 0.035
0.040 =

* W.S. Elev (ft) * 931.34 * Reach Len. (ft) * 20.06 * 20.06
20.06 =

* Crit W.s. (fov * 930.71 * Flow Area (sq ft) * 12.61 * 33.63
* 21634S1Ope (ft/fo) *0.002083 * Area (sq ft) * 12.61 *  33.63
* nggia1 (cfs) * 204.00 * Flow (cfs) * 16.68 * 125.60
* ggp W1th (ft) * 116.37 * Top width (ft) * 18.07 * 12.48
* $§1§%oté1 (ft/s) * 2.09 * Avg. vel. (ft/s) * 1.32 * 3.73

* MS§68h1 Dpth (ft) * 2.77 * Hydr. Depth (ft) * 0.70 * 2.70

* Conv. Total (cfs) * 4470.0 * cConv. (cfs) * 365.5 * 2752.1

1352.4 =

* Length Wtd (fo) * 20.06 * wetted Per. (ft) * 0 18.31 * 12.57
85.98

* Min Ch E1 (fv) * 928.57 * sShear (1b/sq ft) * 0.09 = 0.35
0.08 *

* A1bha * 2.10 * stream Power (lb/ft s) * 198.43 = 0.00
0.00 =
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* Frctn Loss (fv) * cum volume (acre-ft) * 0.22 0.24
0.09
* C&E Loss (fv) * Ccum SA (acres) * 0.27 0.08
0 12 o L
INLINE STRUCTURE
RIVER: Tributary
REACH: 1 RS: 4
INPUT
Description:
Distance from Upstream XS = 9.79
Deck/Roadway width = 2
weir Coefficient = 2.6
weir Embankment Coord1nates num = 10
Sta ) E1ev . Sta g E1ev ""Sta"' E1ev Sta E1ev"" Sta"' E1ev
—100 931 02 —7 11 931 02 -7.11 929 91 —4.71 929.91 —4 71 929 57
4.71 929.57 4.71 930.44 8.87 930.44 8.87 930.58 200 930.58
Upstream Embankment side sTope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins =
weir crest shape = Broad Crested
INLINE STRUCTURE OUTPUT Prof11e #100 -year In1 Struct e
* E.G. E1ev (ft) 931.48 Q Gates (cfs) *
* W.S. Elev (ft) 931.34 * Q Gate Group (cfs) * 0.00
* Q Total (cfs) 204.00 * Gate Open Ht (ft) * 930.01
* Q Weir (cfs) 204.00 * Gate #Open *
* wWeir Flow Area (sq ft) 83.32 * Gate Area (sq ft) * 1.00
* Weir Sta Lft (ft) -28.52 * Gate Submerg * 0.00
* wWeir Sta Rgt (ft) * 106.37 * Gate Invert (ft) * 0.00
* Weir Max Depth (ft) * 1.91 * Gate weir Coef * 0.000
* weir Avg Depth (ft) * 0.62 * *
* Weir Coef (ftAl/2) * 2.600 * Q Breach (cfs)
* weir Submerg 0.08 * Breach Avg velocity (ft/s) *
* Min ET1 weir Flow (ft) 929.58 * Breach Flow Area (sq ft)
* Wr Top wdth (ft) o % 134,89 * R
CROSS SECTION
RIVER: Tributary
REACH: 1 RS: 3
INPUT
Description: Downstream Section of W6
Station Elevation Data 18
Sta  Elev  sta s Sta"' E1ev Sta E1ev""'Sta" Elev
-97.71 935 -80 —65 03 933 —40.88 932 -17.18 931
-9.91 930 -7.08 -4.73 928.22 -3.4 928 -2 927.57
0 927.57 2 3.62 928.28 5.4 929 8.87 930
55.46 931 161.85 198.43 933

Tributary.rep
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Manning's n values
Sta n Va1
—97 71 .04

Left
-4.73

Bank Sta: Right

3.62

CROSS SECTION OUTPUT Prof11e #100 -year

OO SRR SRR S AN S S A R SR SR I S AR R RN R ORI ORORCN ORORCNONO)
R A A g A L e o A A A A b T A e R L L e e g R R e

Yoo e Yoo et

* E, G E1ev (fv)

R1 ht OB *
Ve1 Head (ft)
0.040 =

Elev (ft)
00 *

* Crit w.S. (ft)
4.23 *

* E.G. S1ope (ft/ft)
4.23

* Q Tgta] (cfs)

* Top WTdth (fo)
5.89

* vel Tota1 (ft/s)
3.62 *

* Max Chl Dpth (ft)
0.72 *

* Coﬁv. Total (cfs)
122.2 *
(fo

* Length wtd.
6.17 *

* Min ch ET (ft)
0.67 *

* Alpha
0.00 *

Loss (ft)

(ft)

Frctn
0.09

Loss

warning: The
indicate the
warning: The
is less than

Sta"
—4.73

num=
n Va1

035

Lengths:

931.09

1.08
930.01
929.98

*0.015689

204.00
19.52
7.34
2.44
1628.6
10.00
927.57
1.29
0.10
0.16

Tributary.rep

3
Sta n Va1

3.62 .04

Left Channel Right

10 10 10

* Element

* Wt. n-val.

* Reach Len. (ft)

* Flow Area (sq ft)
* Area (sq ft)

* Flow (cfs)

* Top wWidth (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. vel.
* Hydr.
* conv.
(fd
* Shear (1b/sq ft)

Coeff Contr.
1

* Stream Power (lb/ft s) *

* cum Volume (acre-ft)

* Ccum SA (acres)

OO AR SRR S AN S S AR SR SR R S R R RO ORONCRORORCN ORORCNCNO)
R A A A A L A A L R e A A e A R T L S ot S e e R L T 3

velocity head has changed by more than 0.5 ft (0.15 m).
need for additional cross sections.
conveyance ratio (upstream conveyance divided by downstream conveyance)
0.7 or greater than 1.4

This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 2.5
INPUT
Description:
Station Elevation Data num=
Sta E1ev Sta E1ev
—96 66 935 —80.24 934

19
Sta Elev

e e e et e e Y TNy

—65.39 933
Page 31

ppora
47.42

Elev

932

Sta
-24.94

Expan.

.3

Left OB * cChannel *

0.040 0.035
10.00 10.00
4.75 18.81
4.75 18.81
19.88 168.81
5.28 8.35
4.18 8.97
0.90 2.25
158.7 1347.7
5.58 8.58
0.83 2.15
198.43 0.00
0.22 0.20
0.26 0.07

This may

Elev

R S I I A R K PR R N R RO K RN
PR e T A e T A e A A L R AR ke k1

931



Tributary.rep
-13.44 930 -9.31 929 -7.49 928.22 -3.4 928 -2 927.57
0 927.57 2 927.57 4.53 928.28 4.55 929 8.13 930
68.8 931 110.46 931 162.46 932 210.09 933

Manning's n values num= 3
Sta N val sta n val Sta n val

Yoo vede e e ety

—96.66 .04 -7.49 .035 4 53 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.49 4.53 53.82 53.82 53.82 i .3

CROSS SECTION OUTPUT Prof11e #100 year

B R R R R o L R R U RS
Fedededede e dehdedehdede e defehddehddddNhdn

* E.G. E1ev (ftv) * 930.83 * Element * Left OB * Channel *
R1ght OB *
Vel Head (ft) * 0.53 * wt. n-val. * 0.040 * 0.035
0.040 *
* W.S. Elev (ft) * 930.30 * Reach Len. (ft) * 53.82 * 53.82
53.82 *
* Crit W. S (fov * 929.91 * Flow Area (sq ft) * 6.92 * 29.43
5.67
* E.G. S1ope (ft/ft) *0.006464 * Area (sq ft) * 6.92 * 29.43
5.67

* Q Total (cfs) * 204.00 * Flow (cfs) * 16.47 * 180.82
6.71 *

* Top Width (ft) * 43,37 * Top width (ft) * 9.42 = 12.02
21.93 *

* Vel Tota1 (ft/s) * 4.85 * Avg. vel. (ft/s) * 2.38 * 6.14
1.18

* Max Ch1‘Dpth (fo) * 2.73 * Hydr. Depth (ft) * 0.73 * 2.45
* C8n36 Téta1 (cfs) * 2537.3 * cConv. (cfs) * 204.9 * 2249.0
* ingih &td (ft) * 53.82 * wetted Per. (ft) * 9.72 * 12.19
* ﬁfn Ch E1 (fv) * 927.57 * sShear (1b/sq ft) * 0.29 = 0.97
* A?b%g . * 1.44 * stream Power (lb/ft s) * 210.09 = 0.00

* Frctn Loss (fv) * 0.18 * Cum volume (acre-ft) * 0.22 * 0.20
0.09

* C & E Loss (ft) * 0.10 * cum SA (acres) * 0.26 * 0.07
O 09 =

T R S T R A R I T A R P A R K R ORI RFOR K R N
R e e L A R e e o e A A S T A e e e A e TR A (e e Lol A e e A A L A S A A e i A e o A L A e T L A R A A L o R ARk Tk ek 1

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

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 2

INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta E1ev Sta E1ev Sta Elev

OO SR N ACRCR SROR A ORI RN CRORONCNORORCN NORONCNCRONR PROROR, Pe e e deve e e e e e
P A e R R i A o A R Lk T L S e A A A e R i i A b L S
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Tributary.rep

-85.49 935 -72.8 934 -59.81 933 -42.86 932 -33.81 931
-24.76 930 -15.72 929 -8.49 928 -2 927.2 0 927.2
2 927.2 5.17 928 7.95 929 11.51 930 15.08 931

18.64 932

Manning's n values num= 3

s Sta n Va1 Sta" n Va1 Sta n val
—85 49 .04 —8.49 035 5.17 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

-8.49 5.17 184.86 184.86 184.86 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

Yoo e Yoo ety D R R R R R R R OPUR RORY
P A O L g g o A L A A L i A T A A g R e A e A i A Tk L A b T

iigﬁg OE1$V (fo) * 930.55 * Element * Left OB * Channel *
* Vel Head (ft) * 0.18 * wt. n-val. * 0.040 * 0.035
* 3:2?0E1év (ft) * 930.37 * Reach Len. (ft) * 184.86 * 184.86
1gﬁ1§6w ; (fo) * * Flow Area (sq ft) * 21.97 = 39.42
* E8G53S1ope (ft/ft) *0.001989 * Area (sq ft) * 0 21.97 * 39.42
* Q8Tgta1¢(cfs) * 204.00 * Flow (cfs) * 39.09 * 150.19
* %ép7§id;h (ft) * 40.92 * Top width (ft) * 19.60 * 13.66
* VZ16$ota1 (ft/s) * 2.92 * Avg. vel. (ft/s) * 1.78 * 3.81
* Mix7gh1¢Dpth (fv) * 3.17 * Hydr. Depth (ft) * 1.12 = 2.89
* C%n%l T;ta1 (cfs) * 4574.1 * cConv. (cfs) * 876.5 * 3367.5
* Ezgg%h wtd. (f) * 184.86 * Wetted pPer. (ft) * 0 19.75 * 13.81
* M?n gh E] (fo) * 927.20 * shear (1b/sq ft) * 0.14 = 0.35
* A?p%i B * 1.35 * Stream Power (lb/ft s) * 18.64 * 0.00
* Feégg Léss (fo) * 0.28 * Cum volume (acre-ft) * 0.20 = 0.15
* CO&OE Léss (fo) * 0.03 * Cum SA (acres) * 0.24 = 0.05

0 07

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 1

INPUT

Description:

Station Elevation Data num= 16

. Sta E1ev Sta"' E1ev Sta E1ev . Sta... Elev Sta ..'g]gy
—197 71 935 —180.63 934 —163.45 933 —145 52 932 -125.89 931
-94.47 930 -18.41 929 -5.16 928.29 -2 927 0 927

2 927 6.61 928.12 18.76 929 31.56 930 44 .36 931

Page 33
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57.22 932

Manning's n values
Sta n val
-197.71 .04

Left
-5.16

Bank Sta:

Yoo ve Yoo e

* E.G. E1ev (fv)

R1ght OB *
Vel Head (ft)
0.040 =

* W.S. Elev (ft)

* Crit W.S. (ft)
28.37 *

* E.G. Slope (ft/ft)
28.37 *

* Q Tota1 (cfs)
36.91

* Top W1dth (fov
27.15 *
* Vel Tota1 (ft/s)
1.30

* Mixoch1 Dpth (ft)
* Conv. Total (cfs)
1083 4 *

(fo)

* Length Wtd
27.23

* Min Ch E1 (fov
0.08 =

* Alpha
0.00 =
* Frctn Loss (fv)

* C & E Loss (fv)

Right
6.61

CROSS SECTION OUTPUT Prof11e #100 year

B R U R ORV URORY

Sta

B R R R R RN RO
P A T A O R i T e A L A A R S e T A A e L S

-5.16

num=
n val

.035

Lengths:

930.24

0.07
930.17
929.43

*0.001161

204.00
133.63
1.54
3.17
5987.3

927.00
1.80

B S A A R K R R R R RN R ON
PR e e A e o A A R A ke A A T A R k1

SUMMARY OF MANNING'S N VALUES

R1ver Tr1butary

R R PRV

R1ver Sta. *

R R R PURURVRUY

e
w

Reach

[ORORORCNN
wWRW

e o
w I £
e o
= I g
e KA
w I £
e o
= I e
e KA
w I £
e o
= I e
e KA
w I £
e 1 o
= e
e KA
w I E

21

20.

20

19.

19
18
17
16
15

5
5

B I I S T A A M A K N R KN
R A e T A o T S AR Ak T e e T T i A T A e 1

k3

e 0 4 o

w w
.

o

w

e 0 4 o

w w
.

o

w

* .04%

Tributary.rep

3
Sta

6 61

n val
.04

Left Channel Right
0 0 0

B R R R R T R o R

Element
n-val. *
(ft) *

* Flow Area (sq ft) *

* Wt.

Reach Len.

* Area (sq ft) %
* Flow (cfs) *
* Top width (ft) *
(ft/s) *
Depth (ft) *
(cfs) *
(f) *
* Shear (1b/sq ft) *

* Stream Power (lb/ft s) *

* Avg. Vel.
* Hydr.
conv.

* Wetted Per.

* cum Volume (acre-ft) *

Cum SA (acres)

n3

.035*
.035%

.035*
.035%
.035*
.035%

.04
.04%
.04

.04%
.04‘
*In1 Struct*

Page 34

ORI A K SN RORN
WHRRERARRRRS

DR K N NN
RHHERRRRIRS

.04%
.04%

.04
04>

Coeff cContr.

i

* Left OB

0.040

71.80
71.80
75.54
94.71
1.05
0.76

2217.0

94.74
0.05
57.22

o
=

Expan.
.3

R I S P M A R P MO R RN R ORI RN NN
PR e T A e e R T e e i A A e R AR kT A ek A

Channel

0.035

32.
32.
91.
11.

71
71
55
77

2686.8
12.16
0.20
0.00

B S R A A R K R R R R ORI RO N
PR e e T A e i A e o e A R AR Ak T A e A

JONCAORC A SRR R ORI SO O ROR NOROROR R ORORONNORORCNCSORON SRR AFORCRKACSCRC N ORI A CORCNCRC A AR R ORI RORC R NORONNRORONORORORONOSORORONON
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*Bridge

Tr1butary rep
.04

* .04*
*Cu1vert

.04%
04

.04

* 04“
*Bridge

.04“
* .04
* .04%*
% . 047‘:
* .04%
* .04

’In1 Struct‘

JONCNON
SRS

OO SRR R ORI SRR A ORORCRORORORRORORONCNORORNCSORCN SORORCNEASORCNKNCORCRK N ROROMN
P e A A A A L g e A L i S A A R R T i A o A A R R T A b b S A 1

SUMMARY OF REACH

Sl n
g

R1ver Sta

OO RUROFORLS
WRW

D I R A R N P AR N ORONK N
PR e e T A e T A A R A ik Tk

LENGTHS

o
£

21

20.

20

19.

19
18
17
16
15
14
13

12.

12
11

10.

10

D I R R P A R N P R N ORONK N
R e T e A A e A A S

:E-HNI\)UUAU‘I@O\\I\IOOOO@

5
5

*Bridge
* 41.98%

*Culvert

¥ 184.86*

R I I S T I T K T M A M R N R KN
R A e o L R Ak A e T e ek Tl A e A e o A e T

CRCN
www

e e e e e e e e e Y YN N

% Channe1

18 4*

Left

e e e e e e e e Y e e Y e NN
ww

18.4*

* 6.637‘:
*Inl
B 42.49%

Struct®
41.16%*

e
=

200.44* 2

® 30. 2“

.59“
32.25

0.94

¥ 10.94%

17.26*

* 10 *

16.4*

* 20.06*
In1 Struct*

10%
53.82%

Page 35

.035*
.035%

.035*
.035%

.035*
.035%

.035*
.035%
.035*
.035%
.035*
.035*

.035*
.035%
.035*
.035%

Peve e e e v

JONORCRCRORON
PR T A A 1Y

JORCRC OO
PRt b e A

10*
41.98+%
55.6%
56.69%
71.45%

6.63*

42.49%
41.16%

00.44*
30.2%

64.59*
32.25%

20.94*
10.94%
17.26%*
10 £
16.4%*

20.06%*

10%
53.82%

184.86%

0=
=

R I S T T K T M T M A RN
Rk e Ll A e T A A L R AR Ak e e (e T D

S ol ala ale ol ola oo ol ol ala ale ol ol ol ol ol ol ol ol ol ala als ol ol ol
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SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: Tributary

Tributary.rep
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Tributary.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
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X X XXXXXX XXXX X X X X XXXXX

O S A A R PR R N P O N RORORC NN
HHEHEAARTRARRRRRRRRRS

PR R S A AR O N R RONK N RN NN
R e T A R L A A L AR A ke

PROJECT DATA

Project Title: Unnamed Tributary
Project File : Tributary.prj

Run Date and Time: 7/1/2014 10:42:50 AM

Project in English units

JONCAORCRR RCRCRCNC NN
P A A e T R R e A 3

PLAN DATA

Plan Title: Unnamed Tributary Proposed
Plan File j:\20131358\Reports\Floodplain\HEC-RAS\Tributary.p03

Geometry Title:
Geometry File

Flow Title
Flow File

Unnamed Tributary Proposed
j:\20131358\Reports\Floodplain\HEC-RAS\Tributary.g03

Unnamed Tributary
j:\20131358\Reports\Floodplain\HEC-RAS\Tributary.f01

Plan Summary Information:

Number of: Cross Sections = 18 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 1 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

ol ol ala ol ol ol ol ol ol ala oo ol ol ala als ol ala ol ol ol ala ol ol ol
A A e T A A o A S T L S e A A e i A e L LR

CRCRCAC A AR SN RK I SRR I ORI N SRR SRR R A ORRCORO)
R e T A A A A I A A e T A A A T A L e T g S T L

FLOW DATA

Flow Title: Unnamed Tributary
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Flow File

F1ow Data (cfs)

e e e e e e e e Ny

Reac
1

e
w

River
* Tr1buta

Yoo vede e e ety

Boundary Cond1t1ons

River
Downstream

* Tr1butary

1
Norma1 S = 0.00116

OO SRR IO R SRR R RO SORONC O ORORONCNOROR RO RORCN NORORCRNE AORCRK NCROR N O
PR A A e A R i e A A A A g A e A o A R R T L Ao A A A e A A R i

GEOMETRY DATA

Geometry Title:
Geometry File

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data
Sta E1ev s
—103 03 941.9 —60.
-20.35 937 -13.

-9.36 934.21
3.5 935 7.

142.13 939

Manning's n values
Sta n val S

OO R RO SRR RN CORORCNCRORCORON
A A e T A A R L L b T A A e L R R T e i e e A Y

-103.03 .04 -9,

Bank Sta: Left Right

-9.36 3

CROSS SECTION OUTPUT Profil

B R O R) PURURORY

E.G. E1ev (fv)
R1ght OB *
Vel Head (ft)
0.040 =
* W.S. Elev (ft)
18.40 *
crit w.s. (ft)
4.26 *

h

e e Yo e
WRE

93
54
-2
04

ta
36

RO R OB N RORONK N OB
Rk A e T A T A AR ke e

RS: 21

num=
E1ev

941
936
933.82
936

num=
n Va1
035

Lengths:

936.93

0.56
936.37
935.96

#100-

Tributary.rep

R I I S I T K T M T M A R RN
R A e o L A Ak A e e T e e Tl A e A e T ol A e T A

Profile

100-year

R I S T T A K T M T M A R N RO N
ER A (e T A R kA (e T A ek Tl A e A e T A A T A

Unnamed Tributary Proposed
j:\20131358\Reports\Floodplain\HEC-RAS\Tributary.g03

Upstream Section of B8

21
Sta E1ev
—52.84 940 —45 59
-11.79 936 -11.38
0 933.82 2
11.27 937 15.76

Sta
3 .04

n val

Left channel
18.4 18.4

Right
18.4

year

R T M R R T ORK A
Rk A e L A Ak e (e L A 1

Element

* Wt. n-val.

o
w

(fod

* Flow Area (sq ft)

Reach Len.

Page 2

O A A R PR R R K N RO K O
HHRAARRRTRARRRRRRR®S

$ta

O S A A R PR R N R ORI ORONC NN
A e T e e A A e A R kA S

j:\20131358\Reports\Floodplain\HEC-RAS\Tributary.f01l

B A AR P OO R ORI RFORORCN
PR e e A L L A Ak T A e e K

Upstream

B A A R P OO R R OR K RORORCN
ER A e L A AR kA A T A A R

OO AN A A SR S S AR S A R S R R N R ORORC OO RON
P A A S e L A A L A o o L A A o A A T L e e L L e e R L e L Ly

E1ev

-29.04 938
-10.25 935

3 934.21
938

Elev Sta
939
936

933.82
938 103.61

Coeff Contr. Expan.
. .3

B A R M M RN N ORI
PR e T A e A A R AR A e Y

Channel
0.035
18.40
29.90

* Left OB *
*0.040 *
*  18.40 *
* 3,82 *




* E.G. Slope (ft/ft) *0.006708 trtﬂiifﬁ%ﬁ;iﬂj * 3.82 * 29.90
* Q4Tgta1¢(cfs) * 204.00 * Flow (cfs) * 7.48 * 186.47
* %8p031d£h (fo) * 24.67 * Top width (ft) * 6.70 * 12.36
* VZ16Tota1 (ft/s) * 5.37 * Avg. vel. (ft/s) * 1.96 * 6.24
* M§X32h1JDpth (fv) * 2.55 * Hydr. Depth (ft) * 0.57 = 2.42
* an36 TOta] (cfs) * 2490.7 * conv. (cfs) * 91.4 * 2276.6
* %gﬁgZh wtd. (f) * 18.40 * wetted Per. (ft) * 7.41 * 12.44
* M?nzgh E] (fo) * 933.82 * Shear (1lb/sq ft) * 0.22 * 1.01
* A?pﬁg . * 1.25 * Stream Power (lb/ft s) * 142.13 * 0.00
* Feégg Léss (fr) * 0.16 * cum volume (acre-ft) * 0.35 * 1.32
* Cg&jé Léss (ft) * 0.02 * Cum SA (acres) * 0.54 = 0.52

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 20
INPUT
Description: Downstream Section of B8
Station Elevation Data num= 21
. Sta E1ev Sta"' E1ev Sta E1ev ) Sta... Elev Sta ..'g]gy
—108 22 941.64 —58.15 941 —50.4 940 —42 72 939 -35.47 938
-27.93 937 -24.33 937 -13.26 937 -9.76 936 -6.28 935
-3.16 934.16 -2 933.8 0 933.8 2 933.8 5 933.8
6.19 934.07 7.6 935 14.39 936 21.7 937 118.75 938
153.06 939
Manning's n values num= 3
sta nval o .Sta nval St nval
-108.22 .04 -6.28 035 7.6 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-6.28 7.6 10 10 10 i .3

CROSS SECTION OUTPUT Prof11e #100 year

* E.G. E1ev (fov * 936.75 * Element * Left OB * Channel *
R1ght OB *
vel Head (ft) * 0.75 * wt. n-val. * 0.040 * 0.035
0.040 *
* W.S. Elev (ft) * 936.00 * Reach Len. (ft) * 10.00 * 10.00
10.00 =
* Crit W.S. (ft) * 936.00 * Flow Area (sq ft) * 1.75 * 26.73
3.41 *
* E.G. Slope (ft/ft) *0.012334 * Area (sq ft) * 1.75 * 26.73
3.41 *
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Tr1butary rep

* Q Total (cfs) * 204.00 Flow (cfs) * 4.43 * 190.75
* Top8W1th (fo) * 24.18 * Top width (ft) * 3.49 * 13.88
* v218%ot;1 (ft/s) * 6.40 * Avg. vel. (ft/s) * 2.54 * 7.14
* M§X52h1 Dpth (ft) * 2.20 * Hydr. Depth (ft) * 0.50 = 1.93
* ana Téta] (cfs) * 1836.9 * conv. (cfs) * 39.9 * 1717.6
* nggih Qtd (fv) * 10.00 * wetted Per. (ft) * 3.63 * 14.36
* M?n ch E1 (fo) * 933.80 * shear (1lb/sq ft) * 0.37 1.43
® A?pﬁg 5 * 1.17 * stream Power (1b/ft s) * 153.06 0.00
* Feégg Léss (ft) * 0.06 * Cum Volume (acre-ft) * 0.35 1.31
* Cg&jé Léss (ft) * 0.16 * Cum SA (acres) * 0.54 0.52

Yoo e vt ANC OSSR K S SO R S AR R SR R R N ORORONCOROROR R ORORORNORORONON
R e e o R Ik i A b T A b A A o e R Rk L L b T A b A A R

warning: The energy equation could not be balanced within the specified number of
iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 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 or greater than 1.4.

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 valid subcritical answer. The program

defaulted to critical depth.

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 19.5
INPUT
Description: Downstream Section of B8
Station Elevation Data num= 17
.SFa E1ev Sta."'g]gy" Sta E1ev“‘ll$pq... Elev Sta ...g]gy
—62 25 941 —53.87 940 -46.62 939  -25.2 938 -17.6 937
-12.72 936 -8.89 935 -7.31 934 -2 933.8 0 933.8
2 933.8 14.26 934  17.57 935 27.34 936 37.31 937
122.73 938 155.7 939
Manning's n values num= 3
.....Sta n Va1 Stg.' n Va1 \ Sta n val
-62.25 .04 —7 31 035 14.26 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-7.31 14.26 41.98 41.98 41.98 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

Yoo e Yoo e e D R R R R R R R R RUROSOPON
w R R e i A T b T A A T e R L L T A A A A A L g R L A A T g A e T Ly
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Tributary.rep

Yoo vede e e ety

;1Sh$ OE1§V (ft) * 936.22 * Element * Left OB * cChannel *
Vel Head (ft) * 0.22 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (ft) * 936.00 * Reach Len. (ft) * 41.98 * 41.98
* g%igsw.é. (fov * * Flow Area (sq ft) * 4.29 * 45.72
* E9686S18pe (ft/ft) *0.003154 * Area (sq ft) * 4.29 * 45.72
* Q9T§$a1 (cfs) * 204.00 * Flow (cfs) * 7.29 * 179.84
* Tgp8§1dﬁh (ft) *  40.08 * Top width (ft) * 5.42 * 21.57
* %21O$ot;1 (ft/s) * 3.41 * Avg. Vvel. (ft/s) * 1.70 * 3.93
* M%x7%h1 Dpth (fo) * 2.20 * Hydr. Depth (ft) * 0.79 * 2.12
* anc Tgta1 (cfs) * 3632.7 * cConv. (cfs) * 129.9 * 3202.4
* Egggih &td. (ft) * 41.98 * Wetted Per. (ft) * 5.83 * 21.58
* &?ﬁzgh é] (ft) * 933.80 * Shear (1b/sq ft) * 0.14 = 0.42
* A?b%g : * 1.20 * stream Power (lb/ft s) * 155.70 = 0.00
* F?égg Léss (ft) * 0.05 * cum volume (acre-ft) * 0.35 = 1.30
* Cz&ig Léss (ft) ® 0.05 * cum SA (acres) * 0.54 * 0.51

R S S P A R P MR K S RO S RO K R ORI RORRONK N
R e L A R R Ak T e e Lol A e Tl e T i A T A e i e e T i A T R AR kT A A kT A e L

S ol ate st ole la sl ol ol ot ot
PR A e T A R R

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

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 19
INPUT
Description:
Station Elevation Data num= 17
Sta Elev ~Sta Elev Sta Elev . Sta  Elev . Sta  Elev
—102.57 941 -89.37 940 —74 01 939 —57.93 938 -38.95 937
-30.38 936 -24.78 935 -22.86 934.17 -2 933.7 0 933.7
2 933.7 27.94 934.28 33.25 935 48.69 936 61.57 937
130.8 938 161.88 939
Manning's n values num= 3
Sta N Va1 ""$F§" n Va1"" Sta"'q'y§1
—102 57 04 -22.86 .035 27 94 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-22.86 27.94 57 55.6  65.27 .3

CROSS SECTION OUTPUT Profile #100-year
Page 5



* E.G.
R1 ht OB *
Ve1 Head (ft)

E1ev (ft)

0.040

* W.S. Elev (ft)
65.27 *

* Crit w.S. (ft)
16.50 *

* E.G. S1ope (ft/ft)
16.50
* Q Total (cfs)

12.54 =
* Top width (ft)
21.70 =

* vel Tota1 (ft/s)
0.76

* Max Chl Dpth (ft)
0.76 =

* Cconv. Total (cfs)
509.4 *

* Length Wtd (f)
21.78

* Min Ch E1 (ft)
0.03

* Alpha
0.00 *

* Frctn Loss (ft)
0.35 =

* C&E Loss (ft)

Tributary.rep

RO AR S SR S S R SR AR R S A R R ORI ORI ORORCRSORORCNON
R A A L g A e A A e g e i A R Tk L b b A A e e e S T

936.12
0.04
936.07

*0.000606

204.00
80.64
1.56
2.37
8288.6
56.18
933.70
1.14
0.01
0.01

* Element
* Wt. n-val.
(fo)

* Flow Area (sq ft)

* Reach Len.

* Area (sq ft)

* Flow (cfs)

* Top width (ft)
(ft/s)
Depth (ft)
(cfs)

* Wetted Per.

* Avg. Vvel.
* Hydr.
* conv.
(fd
* Shear (1b/sq ft)

* Stream Power (lb/ft s) *

* cum Volume (acre-ft)

* Ccum SA (acres)

OO AR K S SO I S AR R SR R R N ORORONCONORORRORORORNORORONON
R A A e R R L A A b T A b e e A A R R e L A o T A R S e 1

Left OB *

0.040
57.00
6.09
6.09
4.49
8.15
0.74
0.75
182.5
8.41
0.03
161.88
0.34
0.54

This may indicate the need for additional cross sections.

warning:
is less than 0.7 or greater than 1.4
CROSS SECTION
RIVER: Tributary
REACH: 1 RS: 18
INPUT
Description:
Station Elevation Data num=
. Sta E1ev Sta." E1ev
—234 17 940 —216.89 939
-99.84 937 -40.49 936
-2 933.5 0 933.5
53.65 935 77.87 936
153.33 940
Manning's n values num=
sta nval .St nval
-234.17 .04 -33 .035
Bank Sta: Left Right Lengths:
-33 43.9

Channel *

0.035
55.60
108.14
108.14
186.97
50.80
1.73
2.13
7596.7
50.81
0.08
0.00
1.23
0.48

The conveyance ratio (upstream conveyance divided by downstream conveyance)

21
Sta Elev. ~ Sta  Elev Sta E1ev
—186.76 938 -157.94 937 -109.95 937
-35.53 935 -33 934.04 -31  933.5
2 933.5 42  933.5 43.9 934.22
102.24 937 126.61 938 136.43 939
3
Sta  nval
43 9 .04
Left Channel Right Coeff Contr. Expan.
60.52 56.69 58.17 i .3
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CROSS SECTION OUTPUT

oo e e

* E. G

Elev (ft) 936.09 * Element Left OB * Channel *
R1ght OB *
Vel Head (ft) 0.01 * wt. n-val. 0.040 0.035
0.040 *
* W.S. Elev (ft) 936.08 * Reach Len. (ft) 60.52 56.69
58.17 *
* Crit w.S. (ft) * Flow Area (sq ft) 7.00 197.11
28.43 *
* E.G. Slope (ft/ft) *0.000149 * Area (sq ft) 7.00 197.11
28.43 *
* Q Total (cfs) 204.00 * Flow (cfs) 2.16 190.83
11.01 =
* Top width (fo) 124.99 * Top width (ft) 12.19 76.90
35.90
* vel TotaT (ft/s) 0.88 * Avg. vel. (ft/s) 0.31 0.97
0.39
* Max Chl ppth (ft) 2.58 * Hydr. Depth (ft) 0.57 2.56
0.79 *
* conv. TotaT (cfs) * 16726.3 * Conv. (cfs) 177.1 * 15646.1
903.0
* Length Wtd. (f) 56.79 * wetted Per. (ft) 12.46 77.10
35.95 *
* Min Ch ET (fov) 933.50 * shear (1b/sq ft) 0.01 0.02
0.01
* Alpha 1.15 * Stream Power (Tb/ft s) * 153.33 0.00
0.00 *
* Frctn Loss (ft) 0.01 * cum Volume (acre-ft) 0.34 1.04
0.32 *
* C & E Loss (ft) 0.00 * cum SA (acres) 0.52 0.40
0 37 *
CROSS SECTION
RIVER: Tributary
REACH: 1 RS: 17
INPUT
Description:
Station Elevation Data num= 17
s Sta ETev Sta"' ETev Sta ETev . Sta. ) Elev Sta ..'E]gy
—195 41 940 —178.47 939 —166.07 938 —153 8 937 -129.09 936
-87.73 936 -54.18 936 -46.69 935 -43.69 934.23 -2 933.2
0 933.2 2 933.2 52.79 934.29 55.9 935 79.17 936
103.76 937 134.32 938
Manning's n values num= 3
. Sta n Va1 Sta" n VaT Sta n VaT
—195 41 .04 —43.69 035 52.79 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-43.69 52.79 71.45 71.45 71.45 .1 .3

CROSS SECTION OUTPUT Prof11e #100 -year

L L R R VRS
SRR R R R b i b b b it A R R R R e e e e R R R R R R R

Yoo vede e e ety

ProfiTe #100-year

ANCCAC A AR K S SO I S AR R SO R ORI ORORONCSORORRORORORNORORCNON
R e e e R R ki A b T A b A A o R R e L S b T A e R R 1

Tributary.rep
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Tributary.rep

Yoo vede e e ety

;1Sh$ OE1§V (ft) * 936.08 * Element * Left OB * cChannel *
Vel Head (ft) * 0.01 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (ft) * 936.07 * Reach Len. (ft) ¥ 71.45 *  71.45
* Z%iisw.é. (fov * * Flow Area (sq ft) * 14,21 * 228.04
* é7éS4S1Spe (ft/ft) *0.000131 * Area (sq ft) * 14,21 * 228.04
* é7T§ia1 (cfs) * 204.00 * Flow (cfs) * 1.80 * 196.62
* Top531dth (fv) * 211.86 * Top width (ft) * 87.21 *  96.48
* $g11$ota1 (ft/s) * 0.78 * Avg. vel. (ft/s) * 0.13 * 0.86
* Mg§3%h1:Dpth (ft) * 2.87 * Hydr. Depth (ft) * 0.16 * 2.36
* CSHS? Téta] (cfs) * 17820.7 * cConv. (cfs) * 157.2 * 17176.0
* igZégh &td. (ft) *  71.45 * wetted Per. (ft) * 87.37 * 96.50
* ﬁ?ﬁzgh é] (ft) * 933,20 * sShear (1b/sq ft) * 0.00 = 0.02
* A?bﬂi : * 1.17 * stream Power (lb/ft s) * 134.32 = 0.00
* Fgégg Léss (ft) * 0.03 * cum volume (acre-ft) * 0.32 = 0.76

* C & E Loss (ft) * 0.03 * cum SA (acres) * 0.45 = 0.28
0.32 *

S ol ate st ole la sl ol ol ot ot
PR A e T A R R

R S S P A R P MR K S RO S RO K R ORI RORRONK N
R e L A R R Ak T e e Lol A e Tl e T i A T A e i e e T i A T R AR kT A A kT A e L

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

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 16
INPUT
Description: Upstream Section of W7
Station Elevation Data num= 18
Sta "g]gy ik Sta "'g]gy"" Sta"' E1ev Sta E1ev""'Sta""g]gy
—136.49 940 —126 57 939 —66 34 938 —60.03 937 -53.71 936
-9.74 935 -4.8 934  -2.22 933.02 -2 933.02 0 933.02
2 933.02 4.1 933.02 4.52 933.02 8.02 934 11.7 935
48.05 936 116.41 937 167.31 938
Manning's n values num= 3
Sta n'ya]""'Sta" n Va1"" Sta"'q'ya1
—136 49 .04 -4.8 .035 8 02 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4.8 8.02 6.63 6.63 6.63 i .3

CROSS SECTION OUTPUT Profile #100-year
Page 8



Tr1butary rep

SRCRORRN
wWHRW

* E.G. Elev (ft) * 936.03 * Element * Left OB *

R1 ht OB *
Ve1 Head (ft) * 0.31 * wt. n-val. * 0.040
0.040 *
* WéSé3E1gv (fv) * 935,72 * Reach Len. (ft) * 6.63
* 55553W.S. (fv) * 935.47 * Flow Area (sq ft) * 17.45
* 53693S1ope (ft/ft) %0.004278 * Area (sq ft) * 17.45

* 30T85a14(cfs) * 204.00 * Flow (cfs) * 25.81
* §8p8g1d5h (fo) %* 79.32 * Top width (ft) * 36.63
* Vii4gota1 (ft/s) % 3.24 * Avg. vel. (ft/s) ® 1.48

* Max Ch]JDpth (fo) * 2.70 * Hydr. Depth (ft) * 0.48
* an37 Téta] (cfs) * 3119.0 * conv. (cfs) *  394.5
* E%gg%h Qtd (f) * 6.63 * wetted Per. (ft) *  36.74
* a?n gh E1 (fo) * 933.02 * shear (1lb/sq ft) * 0.13
* A?p%g . * 1.89 * stream Power (Tb/ft s) * 167.31
* FEégg Léss (ft) * 0.04 * Cum volume (acre-ft) * 0.30
* CO&ZE Léss (fo) * 0.02 * Cum SA (acres) * 0.35

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 14

INPUT
Description: Downstream Section of W7
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta Elev Sta

R R R R R R R )
P e A i T L e A T L A o T Ly

Channel *

0.035
6.63
31.64
31.64
157.91
12.82
4.99
2.47
2414.2
13.13
0.64
0.00
0.55
0.19

OO SRR SRR S AR S S AR SR SR S S AR R RO ORONCRORORCN ORORCRCNON
R A A A A L A A L R R e A e A e R Lk L i b b A A b T 4

E1ev

R R PURURVRUY R R U PR % R R R R U RURY
EOR T T L T L e 1 * A e T A e R L A e T A A Lk A A 1S

—136 49 940 —126.57 939 -66.34 938 —60 03 937 -53.71
-9.74 935 -4.8 934 -2.22 933.02 932.97 0
2 932.97 4.1 932.97 4.52 933 8.02 934 11.7

48.05 936 116.41 937 167.31 938

N

Manning's n values num= 3
Sta n val Sta n val Sta n val

R R PRV L R T U RU RPN
Rk e L A e ARk ke ek Tl A e A (e 1

—136 49 .04 —4.8 .035 8.02 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
-4.8 8.02 42.49  42.49 42.49 1

CROSS SECTION OUTPUT Prof11e #100 -year

* E.G E1ev (fv) * 935,97 * Element * Left OB *

Page 9

936
932.97
935

Expan.

OO AR K S SO I S AR SR SR R R N ORORCNCNOROR R ORORORNORORONON
R e e R R I A A b T A b A A o R R Lk i S b e A Ao o e A e R e 1

Channel *



Tributary.rep

R1ght OB *

Vel Head (ft) * 0.53 * wt. n-val. * 0.040 * 0.035
* 3 240E1;v (ft) * 935.45 * Reach Len. (ft) *  42.49 *  42.49
* gi1igw é (fov * 935.45 * Flow Area (sq ft) * 9.14 *  28.53
* E7G17S1ope (ft/ft) *0.007610 * Area (sq ft) * 9.14 *  28.53
* Q7T$Za1"(cfs) * 204.00 * Flow (cfs) * 15.21 * 177.12
* Top6§1dth (ft) * 57.57 * Top width (ft) * 24,72 %  12.82
* 621O$0t§1 (ft/s) * 4.55 * Avg. vel. (ft/s) * 1.66 * 6.21
* M%x6gh1“Dpth (fo) * 2.48 * Hydr. Depth (ft) * 0.37 * 2.23
* C8n36 Tota1 (cfs) * 2338.5 * conv. (cfs) * 174.4 * 2030.4
* %2igth wtd. (ft) *  42.49 * Wetted Per. (ft) * 24.82 * 13.15
* ﬁ?ﬁth é] (ft) * 932.97 * Shear (1b/sq ft) * 0.17 = 1.03
* A?b%; : * 1.63 * stream Power (lb/ft s) * 167.31 = 0.00
* F?égg Léss (ft) * 0.39 * cum volume (acre-ft) * 0.29 = 0.54
* Cz&ig Léss (ft) ® 0.03 * cum SA (acres) * 0.35 * 0.19

R T S P A R P R K A RO K ORR N RN K RORONK N
R e T A O R AR Ak T e e Lol A e Tl e T i A2 T A e ol A e T i e T A e T A A R IR Ak T A e L

o ol ate sta ole la sl ol ol ot ot
PR A e T A e R

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: 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: Tributary

REACH: 1 RS: 13
INPUT
Description: Upstream Section of Hwl
Station Elevation Data num= 19
Stall.lg]gv"" Sta""g]gy"" Sta"' E1ev Sta E1ev""'$pqllllg]gy
-126.77 940 —120 95 939 —55 96 938 —48.28 937 -41.77 936
-25.67 935 -6.74 934 -4.6 933 -3 932.28 -2 930.26
0 930.26 2 930.26 3.42  932.2 11.98 933  15.17 934
18.35 935 52.68 936 138.387 937 185.49 938
Manning's n values num= 3

Sta n val Sta n val Sta n Va1

OO SRR N OB ORI ORORCRORORC N RORONCNORORCN NORONCNCRONR
B A o R R L i A A R L T A A R R e i A A e e A S

Page 10



Tributary.rep

-126.77 .04 -3 .035 3.42 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-3 3.42 41.16 41.16 41.16 1 .3

CROSS SECTION OUTPUT Profile #100-year

APNCRCAC A AR K S AR S S AR SR SR R R N ORORCNCNORORC R ORORORNORORONON
R e e R R ki A b T A b A A o e R Rk L A b T A b A S 1

¥ E.G. ETev (fo) * 934.52 * Element * Left OB * Channel *

R1 ht oB *

Ve1 Head (ft) * 0.79 * wt. n-val. * 0.040 * 0.035
* 3.2?0E1év (ft) * 933,73 * Reach Len. (ft) * 41.16 * 41.16
* g%%%6w.é. (ft) * 933,73 * Flow Area (sq ft) 2.31 * 19.88
* %0651s1épe (Ft/ft) *0.011376 * Area (sq ft) 2.31 * 19.88
* éOTg%aTJ(cfs) * 204.00 * Flow (cfs) 6.97 * 156.71
* igp3§1d£h (fov) * 20.46 * Top width (ft) 3.16 * 6.42
* %2T8$ot;1 (ft/s) % .24 * Avg. vel. (ft/s) 3.02 *  7.88
* MixgghTJDpth (fv) * 3.47 * Hydr. Depth (ft) 0.73 = 3.10
* an37 Téta] (cfs) * 1912.7 * conv. (cfs) * 65.4 * 1469.3
* fZﬁggh Qtd (f) *  41.16 * wetted pPer. (ft) * 3.48 = 8.66
* &%n gh ET (fo) * 930.26 * Shear (1b/sq ft) * 0.47 1.63
* A?pﬁg : * 1.31 * stream Power (lb/ft s) * 185.49 0.00
* Feégg Léss (fv) * 0.43 * Cum volume (acre-ft) * 0.29 0.52
* cg&zé Léss (Ft) * 0.00 * cum SA (acres) * 0.33 0.18

ANCRCAC A AR K S SRR IR S AR SR SR A R N ORORCNCNORORCRORORORNORORONON
R e e o R R ki A b T A b A A o e R LRk L L b T A e A S R 1

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: 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: Tributary

REACH: 1 RS: 12
INPUT
Description: Downstream Section of Hwl
Station Elevation Data num= 22
Sta ' E1ev i Sta N ETev . Sta"' ETev Sta E1ev ""$F§""g]gy
—138.38 940 128 35 939 117 64 938 —105.71 937 -87.79 936
-60.71 935 -9.18 934 -7.14 933 -5.58 932.28 -4.93 932

Page 11



Tributary.rep

-2 929.95 0 929.95 2 929.95 5.69 932 6.38 932.6
7.32 933 19.04 934  23.88 935 136.34 936 201.51 937
231.74 938 258.56 939
Manning's n values num= 3
Sta nval ~Sta nval sta nval
—138.38 .04 -4.93 .035 5.69 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4.93 5.69 200.44 200.44 200.44 i .3

CROSS SECTION OUTPUT Prof11e #100 year

B R R R R o L R R U RS
Fedededede e dehdedehdede e defehddehddddNhdn

;1Sh$ OE1§V (ft) * 933.96 * Element * Left OB * cChannel *
* Vel Head (ft) * 0.80 * wt. n-val. * 0.040 * 0.035
* 3 240E1év (ft) * 933.16 * Reach Len. (ft) * 200.44 * 200.44
*22?€i4w.é. (fov * 932.89 * Flow Area (sq ft) * 1.51 * 27.34
* Eléogs18pe (ft/ft) *0.009552 * Area (sq ft) * 1.51 = 27.34
* Q1T82a1‘(cfs) * 204.00 * Flow (cfs) * 3.63 * 198.66
* Tgp7&1d£h (ft) * 16.71 * Top width (ft) * 2.54 * 10.62
* V215$0t51 (ft/s) * 6.81 * Avg. Vel. (ft/s) * 2.41 * 7.27
* M%x52h1‘Dpth (fo) * 3.21 * Hydr. Depth (ft) * 0.59 = 2.57
* C8n31 TOta1 (cfs) * 2087.3 * conv. (cfs) * 37.1 * 2032.6
* LéZggh &td (ft) * 200.44 * wWetted Per. (ft) * 2.80 * 11.80
* M?nsgh E1 (ft) * 929.95 * Shear (1b/sq ft) * 0.32 = 1.38
* A?p%; . * 1.11 * stream Power (lb/ft s) * 258.56 * 0.00
* F?égg Léss (ft) * 0.99 * cum volume (acre-ft) * 0.29 = 0.50
* Cz&ig Léss (ft) * 0.15 * cum SA (acres) * 0.33 * 0.17

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 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 SECTION

RIVER: Tributary

REACH: 1 RS: 11
INPUT

Description: Upstream Section of B7
Page 12



Station Elevation Data num=
Sta E1ev Sta Elev

-51.05 935 934
-5.15 930.09 -3.03 930
929.46 6.67 930

5.36
65.52 933 152.61 934

—27 11

Manning's n values num=
Sta n val Sta n val

B R R BB RN RO
P e o A o O R T A e A g R L L L A A A e R A kL 3

-51.05 .04 -5.15 .035 6

Left
-5.15

Bank Sta: Right

6.67

Lengths: Le

-13.

9.
212.

30.

Tributary.rep
18

E1ev Sta
933 —10.49 932
929.26 0 929.26
931 11.86 932
935

JORORORCRK O
wHTTR%

89
-2
27
39

3
Sta

67

n val
.04

ft channel
2 30.2

Right
30.2

CROSS 'SECTION OUTPUT Prof11e #100 year

R R R RU Y ke

* E.G. E1ev (fo) 932.82 =

R1ght OB *
Vel Head (ft) 0.31 =
0.040 =
* W.S. Elev (ft) 932.52 *
30.20 *
(-Ft) ¥ ¥
*0.003027 *
204.00 *
25.45 *
3.97 *
3.26 *
3707.8 *
30.20 *
929.26 *
1.25 *
0.10 =
*C&E

0.00 =
0,23

R S I A A R P MO K RN N ORI RN KA
PR e T A e R A Rk Tk A e T A e T A A e Y

* Crit W.S.
8.22 *

* E.G. S1ope (ft/ftv)
8.22

* Q Tota1 (cfs)
18.70

* Top W1dth (fov
6.53 *

* vel Total (ft/s)
2.28 *

* Max Chl ppth (ft)
1.26 *

* Conv. Total (cfs)
339.9 *

* Length wtd. (ft)
7.00 *

* Min ch E1 (ft)
0.22 =

* Alpha
0.00 =

* Frctn Loss (ft)
0.22 =

Loss (ft)

JORORON
WHRW

CROSS SECTION

RIVER:
REACH:

Tributary

1 RS: 10
INPUT_ . .
Description: Downstream Section of B7
Station Elevation Data num=

Sta Elev Sta Elev

OO SRR AR SRR A ORI RN CRORONCNORORCN NORONCNCRONR
B A e o R R i S o o A e R kT A e A A A e R i i A b L S

e ettt YNy

o
w

Element
n-val. *
(ft) *

Flow Area (sq ft) *

wt.

Reach Len.

Area (sq ft) *
Flow (cfs) *
Top width (ft) *
(ft/s) *
Depth (ft) *
(cfs) *
(fv) *
Shear (1b/sq ft) *

Stream Power (lb/ft s) *

Avg. Vel.
Hydr.
conv.

wetted Per.

Cum volume (acre-ft)

Cum SA (acres)

B T S I A R N R K N RCRK NN
e e A A S A (e o Tl A e A e T L A T

15

E1ev Sta

Yoo e deve e e e e e

Sta

Page 13

E1ev

E1ev

-7.09
14.46

N

Coeff cContr.

i

Left oB
0.040
30.20

7.73
7.73
16.11
7.10
2.08
1.09
292.7
7.52
0.19
212.39
0.26
0.31

FORORORORORON N
PR e

o
£
o
=
o
=

o
=

FORORORORORON N
PR e R

Elev

931
929.26
933

Expan.
.3

R S A R P M A R P MO K RN N ORI RN NN
PR e o e e A T e A L A AR ke e kT A e kA

Channel *

0.035
30.20
35.
35.
169.
11.

3075.2
12.17
0.55
0.00
0.35
0.12

B S R A A N K R R R R ORI RO N
PR e e T e i A e o A A R R Ak T A A

Elev



Tributary.rep
-45.22 935 -30.49 934 -16.61 933 -12.86

932

-4.75 930 -2 929.26 0 929.26 2 929.26

9.84 931 15.62 932 20.2 933 167.48

Manning's n values num= 3
Sta N val sta n val sta n val

Yoo vede e e ety

—45.22 .04 -4.75 .035 3.84 .04

Bank Sta: Left Right Lengths: Left Channel Right
-4.75 3.84 64.59 64.59 64.59

CROSS SECTION OUTPUT Prof11e #100 year

R R U PURURVRUY B R R R R R T R o U DR RO
Yededededede ik

Yoo e e e

* E.G. E1ev (fv) * 932.72 * Element
R1ght OB *
Vel Head (ft) * 0.30 * wt. n-val.
0.040 =
* W.S. Elev (ft) * 932.42 * Reach Len. (ft)
64.59 *
* Crit W. S (fov * * Flow Area (sq ft)
17.29
* E G2951ope (ft/ft) *0.003536 * Area (sq ft)
7 %

* Q +25a1 (cfs) * 204.00 * Flow (cfs)
44
* Igp g1dth (ft) * 32.01 * Top width (ft)

* VS1 Tota1 (ft/s) * 3.73 * Avg. vel. (ft/s)
55

* Mingh1‘Dpth (fo) * 3.16 * Hydr. Depth (ft)
* Cconv. Total (cfs)
741.7 *
* ignggh Wtd (fv) 64.59 * Wetted Per. (ft)
* Manzch E1 (fv) * 929.26 * Shear (1b/sq ft)
7

3430.5 * conv. (cfs)

934

Coef

o
0

* Alpha ' * 1.37 * Stream Power (lb/ft s) *

0.00

* Frctn Loss (ft) * 0.21 * Cum volume (acre-ft)

0.21
* C & E Loss (ft) * 0.00 * cum SA (acres)
0.22 =

S ol ate sta ole la sl ol ol ot ot
PR A e T A b T A A Y

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 9

INPUT
Description: Upstream Section of B6
Station Elevation Data num= 16
Sta Elev Sta Elev Sta E1ev Sta

B R R R R R RV RUROROR, e e e e e e e e e e e e Y e e e v ¥ Yoo e deve e Yo e e e
PR A A e T A e e R R T L b b A S R R R e i A e T wwn

-77.25 935 —49 15 934 —22 48 933 -14.98
-6.32 930 -5.46 929.8

4.52 930 7.94 931 12.14 932 21.36
193.03 933

I\)

Page 14

C R I S I S T A T K T M K R K N ACORK N O
E A e L R AR ke (e T e ek Tl A e e T A A T A s

o
0

o
0

B R A A N K R R R R OR K R RO N
Rk e e T A e i A e A A R AR Ak T A e A

E1ev

932

928.59 0 928.59

933

-8.83
3.84
225.75

f contr.
.1

Left oB
0.040
64.59
11.91
11.91
29.55

9.70
2.48
1.23
497.0
10.00
0.26
225.75
0.26
0.30

—10.65
30.97

N

o
=

FORORORORORON N
PR e R

931
930
935

Expan.
.3

D I S R A A R P MO R M ORI RO N ON
PR e T A e e A R kA e e e AR kA e T A e 1

Channel *

0.035
64.59
25.48
25.48
130.34

2191.9
8.83
0.64
0.00
0.33
0.12

Elev

931
928.59
933



Manning's n values num= 3
s Sta n Va1 Sta" n Va1 Sta n Va1
—77 25 .04 —5.46 035 4.52 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-5.46 4.52 32.25 32.25 32.25 .1 .3
CROSS SECTION OUTPUT Prof11e #100 Cyear e
* E. G E1ev (fo) 932.50 * Element Left OB * Channel *
R'I ht oB *
Ve1 Head (ft) 0.31 * wt. n-val. 0.040 0.035
0.040 *
* W.S. Elev (ft) 932.19 * Reach Len. (ft) 32.25 32.25
32.25 *
* Crit wW.S. (ft) * Flow Area (sq ft) 12.39 32.04
8.82 =
* E.G. S1ope (ft/ft) *0.003118 * Area (sq ft) 12.39 32.04
8.82
* Q Total (cfs) 204.00 * Flow (cfs) 27.49 159.23
7.28
* Top W1dth (fo) 30.26 * Top width (ft) 10.93 9.98
9.35
* vel Tota1 (ft/s) 3.83 * Avg. Vvel. (ft/s) 2.22 4.97
1.96 *
* Max Chl Dpth (ft) 3.60 * Hydr. Depth (ft) 1.13 3.21
0.94 =
* Cconv. Total (cfs) 3653.3 * conv. (cfs) 492.3 2851.6
309.4 *
* Length wtd. (ft) 32.25 * wetted Per. (ft) 11.19 10.55
9.62 *
* Min ch E1 (ft) 928.59 * shear (1b/sq ft) 0.22 0.59
0.18 *
* Alpha 1.38 * Stream Power (Tb/ft s) * 193.03 0.00
0.00 *
* Frctn Loss (ft) 0.11 * Cum volume (acre-ft) 0.24 0.29
0.19 =
* C & E Loss (ft) 0.01 * cum SA (acres) 0.29 0.10
CROSS SECTION
RIVER: Tributary
REACH: 1 RS: 8
INPUT
Description: Downstream Section of B6
Station Elevation Data num= 17
s Sta E1ev Sta"' E1ev Sta E1ev . Sta. . Elev Sta ) E1ev
—62 l 935 —53.47 934 —34.54 933 —15 14 932 -9.85 931
-5.65 930 -4.6 929.72 -2 928.59 0 928.59 2 928.59
4.59 929.72 5.54 930 7.55 931 18.14 932  28.38 932
79.09 932 194.02 933
Manning's n values num= 3
Sta n val Sta n val Sta n val

Tributary.rep

Page 15



Tributary.rep

JEORCACR A SRR SR AR N SRR R RORCORORONCRORORONCNORORNCSORCNE NORONCNCSORCRNENCORCRK S RORCON A
P e A A A A R i e A A A R A L A A o A A R L A A b A e T B A S A o 1

-62.1 .04 -4.6 .035 4.59 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-4.6 4.59 20.94 20.94 20.94 i .3

R U RV PR

* E.G. E1ev (fv)

932.38 * Element * Left OB * cChannel *

R1ght OB *

Vel Head (ft) 0.38 * wt. n-val. * 0.040 * 0.035
* 3 240E1;v (ft) 932.00 * Reach Len. (ft) * 20.94 * 20.94
* 58124w ; (fov 931.38 * Flow Area (sq ft) * 0 11.18 *  28.39
* 20633S1épe (ft/ft) *0.004029 * Area (sq ft) * 0 11.18 *  28.39
* éo+3%a1:(cfs) 204.00 * Flow (cfs) * 27.00 * 156.99
* %gboiidih (ft) 33.26 * Top width (ft) * 10.53 * 9.19
* %215$0t51 (ft/s) 4.09 * Avg. vel. (ft/s) * 2.42 * 5.53
* M%xggh1‘Dpth (fo) 3.41 * Hydr. Depth (ft) * 1.06 * 3.09
* C8n36 T;ta1 (cfs) 3214.0 * conv. (cfs) *  425.4 % 2473.4
* E%ggth wtd. (ft) 20.94 * wetted Per. (ft) * 10.78 * 9.66
* &?nsgh E1 (fv) 928.59 * shear (1b/sq ft) * 0.26 * 0.74

A?b%g 1.48 * stream Power (lb/ft s) * 194.02 = 0.00
* F?cgg LSss (ft) 0.04 * cum volume (acre-ft) * 0.23 = 0.26
* Cz&;g Lpss (ft) 0.10 * cum SA (acres) * 0.28 * 0.10

.$ECTION OUTPUT Prof11e #100 year

B R R R R R T R o R DR RO
Yedededededek

D I S A A R P M R R I O K RN N ON
PR e T e e A A R A e e A A o e ARk T e k1

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

CROSS SECTION

RIVER: Tributary

REACH: 1 RS: 7.5
INPUT
Description:
Station Elevation Data num= 15
Sta"' E1ev . Sta""g]gy"" Sta"' E1ev Sta E1ev""'$pqllllg]gy
-92.74 935 —69 63 934 —48 15 933 —23.48 932 -10.41 931
-6.54 930 -5.15 929.72 -2 928.59 0 928.59 2 928.59
5.46 929.72 13.06 930 32.59 931 80.37 932 193.6 933
Manning's n values num= 3
Sta n val Sta n val Sta n val

Page 16



Tributary.rep

JEORCACR A SRR SR AR N SRR R RORCORORONCRORORONCNORORNCSORCNE NORONCNCSORCRNENCORCRK S RORCON A
P e A A A A R i e A A A R A L A A o A A R L A A b A e T B A S A o 1

-92.74 .04 -5.15

Bank Sta: Left Right
-5.15 5.46

R U RV PR

* E.G. E1ev (ft)

R1ght OB *
Vel Head (ft)
0.040 =

* W.S. Elev (ft)
10.94 *

* Crit wW.S. (ft)
86.16 *

* E.G. Slope (ft/ft)
86.16 *

* Q Total (cfs)
89.60 *

* Top wWidth (ft)
96.94 *

* vel Tota1 (ft/s)

1.04

* Max Chl ppth (ft)
0.89 =
conv. Tota1 (cfs)
2958
* Length Wtd (fo)
96.98
* Min Ch E1 (fv)
0.05
* Alpha
0.00 =
* Frctn Loss (ft)
0.16 =
* C & E Loss (ft)
0.17 =

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT_ .
Description:
Station Elevation Data

Sta E1ev Sta

B R R R R R RV RUROROR,
R e L R A T A S b T S e e R L 13

-92.74 935 —69 63
-6.54 930 -5.15
5.62 929.65 8.17

Manning's n values

—92 74 .04 —5.15

Sta n Va1 Sta

Bank Sta: Left Right

D I S R A R P M R R M ORI ORI N
PR e T e e A Rk Tk A A T A e T A A 1

.035 5.46 .04

Lengths: Left Channel Right Coeff Contr. Expan.
10.94 10.94 10.94 i .3

.$ECTION OUTPUT Prof11e #100 year

B R R R R o R L R R PR RS
Fededededehdedehdede e fddeNhde el dehdd el

932.26 * Element * Left OB * cChannel *

0.06 * wt. n-val. * 0.040 * 0.035
932.19 * Reach Len. (ft) * 10.94 * 10.94
* Flow Area (sq ft) * 19.35 * 34.51

*0.000917 * Area (sq ft) * 19.35 *  34.51

204.00 * Flow (cfs) * 0 19.22 * 95.18
130.67 * Top Width (ft) * 23.13 * 10.61
1.46 * Avg. vel. (ft/s) * 0.99 = 2.76
3.60 * Hydr. Depth (ft) * 0.84 = 3.25
6734.9 * cConv. (cfs) *  634.4 * 3142.3
10.94 * wetted Per. (ft) * 23.33 * 10.99
928.59 * sShear (1b/sq ft) * 0.05 = 0.18
1.94 * stream Power (lb/ft s) * 193.60 = 0.00
0.01 * cum volume (acre-ft) * 0.22 = 0.25
0.00 * cum SA (acres) * 0.27 * 0.09

RS: 7

num= 15
g]gy"" Sta"' E1ev Sta E1ev""'$pqllllg]gy
934 —48 15 933 —23.48 932 -10.41 931
929.65 -2 928.55 0 928.55 928.55
930 36.8 931 81.81 932 193.26 933

N

num= 3
n val Sta n val

L I I I A A K T O
SR T A A ok L A o T A (e ok L A S

.035 5.62 .04

Lengths: Left Channel Right Coeff Contr. Expan.
Page 17
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Tributary.rep
-5.15 5.62 127.54 127.54 127.54 .1 .3

CROSS SECTION OUTPUT Prof11e #100 year

e e e e e e e e et e e Ny B R R R R o R R R R PR RS
Fededededededehdede e NddeNhdefehddedd el ks

* E.G. E1ev (fv) * 932.25 * Element * Left OB * Channel *

R1ght OB *

Vel Head (ft) * 0.06 * wt. n-val. * 0.040 * 0.035
* 3 240E1;v (ft) * 932.19 * Reach Len. (ft) * 62.04 * 62.04
* gi124w S. (ft) * 930.99 * Flow Area (sq ft) * 0 19.19 * 35.43
* 27GO6S1ope (ft/ft) *0.000875 * Area (sq ft) * 0 19.19 *  35.43
* 8 nga1;(cfs) * 204.00 * Flow (cfs) * 18.62 * 96.34
* $2o0$1d£h (ft) * 130.56 * Top width (ft) * 22,91 * 10.77
* 3218$ot§1 (ft/s) * 1.44 * Avg. Vvel. (ft/s) * 0.97 * 2.72
* M%xogh1“Dpth (fo) * 3.64 * Hydr. Depth (ft) * 0.84 * 3.29

C8n30 Tota1 (cfs) * 6897.7 * cConv. (cfs) * 629.6 * 3257.3
38%29th wtd. (ft) * 62.04 * Wetted Per. (ft) * 23.12 % 11.12
* 3?n93h é] (ft) * 928.55 * Shear (1b/sq ft) * 0.05 = 0.17
* A?ogg : * 1.95 * sSstream Power (lb/ft s) * 193.26 * 0.00
* F?ng Léss (ft) * 0.14 * cum Volume (acre-ft) * 0.22 = 0.24
* Co&lg Léss (ft) ® 0.09 * cum SA (acres) * 0.27 * 0.09

0 14

T R R T A A R P A R K R ORK SR RFOR N R N
R e o e L A R T e e A A o A AR Ak T A e Lol A e ol A (e T A A R SR A o T i e i 2 Tl A e i i e T A A L e R R e T A e A A L A R (R k1

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 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.

BRIDGE
RIVER: Tributary
REACH: 1 RS: 5.5

INPUT
Description:

Distance from Upstream XS = 62.04
Deck/Roadway width = 64.97
weir Coefficient = 2.6

Upstream Deck/Roadway Coordinates
4

num=
Sta H1 Cord Lo Cord . Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
—100 933.5 —9 933.5 931.5 6 933.5 931.5
200 933.5

Upstream Bridge Cross Section Data
Page 18



Tributary.rep
15

Station Elevation Data num=
Sta"' E1ev . Sta""g]oy""'Sta"' E1ev Sta E1ev ""Sta""g]gy
-92.74 935 —69 63 934 -48.15 933 —23.48 932 -10.41 931
-6.54 930 -5.15 929.65 -2 928.55 0 928.55 2 928.55
5.62 929.65 8.17 930 36.8 931 81.81 932 193.26 933
Manning's n values num= 3
s Sta n Va1 Sta" n Va1" Sta n val
—92 74 .04 —5.15 .035 5.62 .04
Bank Sta: Left Right Coeff cContr. Expan.
-5.15 5.62 .1 .3
Downstream Deck/Roadway Coordinates
num= 4
Sta H1 Cord Lo Cord"" Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
—100 933.5 —9 933.5 931.5 6 933.5 931.5
200 933.5
Downstream Bridge Cross Section Data
Station Elevation Data num=
s Sta E1ev Sta"' E1ev Sta E1ev . Sta... Elev Sta ) E1ev
—85 49 935 —72.8 934 —59.81 933 —42 86 932 -33.81 931
-24.76 930 -15.72 929 -8.49 928 -2 927.2 0 927.2
2 927.2 5.17 928 7.95 929 11.51 930 15.08 931
18.64 932
Manning's n values num= 3
s Sta n Va1 Sta" n Va1 \ Sta n val
—85 49 .04 —8.49 035 5.17 .04
Bank Sta: Left Right Coeff cContr. Expan.
-8.49 5.17 .1 .3
Upstream Embankment side slope 0 horiz. to 1.0 vertical
Downstream Embankment side slope 0 horiz. to 1.0 vertical

Maximum allowable submergence for weir flow

.98

Elevation at which weir_ flow begins
Energy head used in spillway design
Spillway height used in design

weir crest shape

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy

Broad Crested

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters

Add Friction component to Momentum
Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow

Page 19
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BRIDGE OUTPUT Prof11e #100 year

B I I S T A A M A K R R KN
Fehdedehdde e dehdedehdehdedehddk

e e Te e e e vt NN

Tributary.rep

B S R A A R K R R R R ORI RO N
PR e e T A e i A e o A A R SRk T A A

* E.G. US. (ft) 932.25 * Element *Inside BR US
*Inside BR DS *
* W.S. US. (ft) 932.19 * E.G. Elev (ft) 932.02
930 63 *
Q Total (cfs) 204.00 * w.S. Elev (ft) 931.08
930 19 =
* Q Bridge (cfs) 204.00 * Crit w.s. (ft) 931.08
929 35
Q We1r (cfs) * Max Ch1l ppth (ft) 2.53
2.99
* Weir Sta Lft (ft) * vel Total (ft/s) 7.31
5.04 *
* Weir Sta Rgt (ft) * * Flow Area (sq ft) * 27.90
40.46 *
* Weir Submerg * Froude # chl * 0.86
0.54 =
* Weir Max Depth (ft) * * Specif Force (cu ft) # 77.60
87.49 *
* Min E1T weir Flow (ft) 933.51 * Hydr Depth (ft) * 1.85
2.66 *
* Min E1 Prs (ft) 931.50 * w.P. Total (ft) * 17.50
19.59 *
* pelta EG (ft) * 1.70 * Conv. Total (cfs) * 1782.0
3124.6 *
* Delta WS (ft) * 1.82 * Top width (ft) * 15.06
15.19 =
* BR Open Area (sq ft) 34.15 * Frctn Loss (ft) * 0.45
0.00
* BR Open vel (ft/s) * 7.31 * C & E Loss (ft) * 0.15
0.08
Coef of Q * Shear Total (lb/sq ft) * 1.30
0.55 =
* Br sel Method *Energy only * Power Total (lb/ft s) * -92.74

Sl sl s ot St St
WRRARE

[N RCORCORCNN
PR A e T A

warning: The
iterations.
for
warning: The
indicate the
warning: The
is Tess than

R S S P A R P AR K S RO K ORI R ORI RORRONK N
SR e A A R A R Ak A (e T A e T Aol 1 ol e T e e Tl e e T A e T A e T A L R AR kA e kT A e 1

energy equation could not be balanced within the specified number of
The program used critical depth

the water surface and continued on with the calculations.
velocity head has changed by more than 0.5 ft (0.15 m).
need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream conveyance)
0.7 or greater than 1.4.

This may

This may indicate the need for additional cross sections.

warning: The

previous

cross section.

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

This may indicate the

need for additional cross sections.

warning:
equal to

During the standard step iterations, when the assumed water surface was set
critical depth, the calculated

water surface came back below critical depth.
not a valid subcritical answer.

This indicates that there is
The program

defaulted to critical depth.

Note:

Multiple critical depths were found at this Tlocation.

The critical depth

with the lowest, valid, water surface was used.

warning: The
is less than

conveyance ratio (upstream conveyance divided by downstream conveyance)
0.7 or greater than 1.4

This may indicate the need for additional cross sections.

CROSS SECTION
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RIVER: Tributary

REACH: 1 RS: 2
INPUT
Description:
Station Elevation Data num=
s Sta E1ev Sta"' E1ev
—85 49 935 —72.8 934
-24.76 930 -15.72 929
2 927.2 5.17 928
18.64 932
Manning's n values num=
s Sta n Va1 Sta" n Va1
—85 49 .04 —8.49 035
Bank Sta: Left Right Lengths:
-8.49 5.17 1

CROSS SECTION OUTPUT Prof11e #100 -year

OO AR K S SO I S AR R SRR R N ORORONCOSORORRORORORNORORONON
R e e e R R Lk i A b T A b o A A o A A e i e e A o e L R ARk L Lo 1

e oo e e

* E.G. Elev (ft)
Right OB *
* vel Head (ft)
0.040 *
. Elev (ft)
184.86 *
* Crit w.S. (ft)
8.53 *
* E8G5 S1ope (ft/ft)

* Q Total (cfs)
14.72 =

* Top width (ft)
7.66 *

* Vel Tota1 (ft/s)
1.73

* Max Chl Dpth (ft)
1.11 *

* conv. Total (cfs)
330.1 *

* Lgngth wtd. (f)

* Min Ch E1 (ft)
0.13

* Alpha
0.00 =

* Frctn Loss (ft)
0.08 =

* C&E Loss (ft)

CROSS SECTION

RIVER: Tributary

930.55
0.18
930.37

*0.001989

204.00
40.92
2.92
3.17
4574.1

Tributary.rep

16
S - S -1 L3 U < T
""—59.81 933 :42 86 932
-8.49 928 -2 927.2
7.95 929 11.51 930
3
exrra i, val
“‘“§f1}””"““f6£
Left Channel Right Coef
84.86 184.86 184.86
* Element
* Wt. n-val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top width (ft)
* Avg. vel. (ft/s)
* Hydr. Depth (ft)
* conv. (cfs)
* Wetted Per. (ft)

184.86
927.20
1.35
0.28
0.03

* Shear (1b/sq ft)
* Stream Power (Ilb/ft s) *
* Ccum Volume (acre-ft)

* Ccum SA (acres)

ANCCAC A AR RK N AR IR S AR R SRR R N ORORORCONOROR R ORORORNORORONON
R e e R R Ik i A b T A b A A o e e R R Tk L A o T A e R

Page 21
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R e e T A e T A L R ARk T A s

-33.81
15.08

f Ccontr.

1

Left OB *

0.040
184.86
21.97
21.97
39.09
19.60
1.78
1.12
876.5
19.75
0.14
18.64
0.20
0.24

E1ev

931
927.2
931

Expan.
.3

Channel *

0.035
184.86
39.42
39.
150.19
13.66
3.81
2.89
3367.5
13.81
0.35
0.00
0.15
0.05

42



Tributary.rep
REACH: 1 RS:

INPUT
Description:
Station Elevation Data num= 16
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta Elev
—197.71 935 —180 63 934 163 45 933 —145.52 932 —125 89 931
-94.47 930 -18.41 929 -5.16 928.29 -2 927 0 927
2% g%; 6.61 928.12 18.76 929 31.56 930 44 .36 931
57.

Manning's n values num= 3
Sta N val Sta N Va1 Sta n val

Yoo e Yoo e e

-197. 71 .04 -5.16 035 6 61 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-5.16 6.61 0 0 0 i .3

CROSS SECTION OUTPUT Prof11e #100 year

Yoo e Yoo e e

* E.G. E1ev (fv) * 930.24 * Element * Left OB * Channel
R1ght OB *
Vel Head (ft) * 0.07 * wt. n-val. * 0.040 * 0.035
0.040 =
* W.S. E1ev (fv) * 930.17 * Reach Len. (ft) * *

* Crit W. S (fov * 929.43 * Flow Area (sq ft) * 71.80 * 32.71
28.37

* E.G. S1ope (ft/ft) *0.001161 * Area (sq ft) * 71.80 * 32.71
28.37 *

* Q Tota1 (cfs) * 204.00 * Flow (cfs) * 75.54 * 91.55
36.91

* Top W1dth (ft) * 133.63 * Top width (ft) * 94,71 * 11.77
* $e11$ota1 (ft/s) * 1.54 * Avg. Vvel. (ft/s) * 1.05 * 2.80
* Max3gh1“Dpth (fo) * 3.17 * Hydr. Depth (ft) * 0.76 * 2.78
ane Tota1 (cfs) * 5987.3 * cConv. (cfs) * 2217.0 * 2686.8
1Egigth Wtd (fo) * * Wetted Per. (ft) * 94,74 * 12.16
* ﬁznzgh é] (ft) * 927.00 * shear (1b/sq ft) * 0.05 = 0.20
* A?bgg T * 1.80 * stream Power (lb/ft s) * 57.22 * 0.00
* Frctn Loss (ft) * * Cum Volume (acre-ft) *

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

JONCAORC A SRR N ORI O RN NORORORC R ORORONCNORORNCSORONSCORORCRNE OB CSCRC N AR A CRCNCRC A AR N ORISR OR RSOSSN R ORORONOSORORONON
B A A A A R i L A A R i A R A i A A A A o A A R R A A A A R A A b T A A T A A A e R R A A o T A e R Ik L A b T

SUMMARY OF MANNING'S N VALUES

R1ver Tr1butary
Reach * River Sta. n1 * n2 n3
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Tributary.rep
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SUMMARY OF REACH LENGTHS

JORK R R R o R Ry SRCRORONC NN
R e e T A e A e A R A e kA A kT A WARRNARBRRIRRBRARRERS WHRRAERW

K

e e - e e - O
* Reach * River Sta. *  Left * Channel * Right *
-'- et B D ol v i v v i v J_ B I LY .'_ .'_ .'- .'- .'- .'- .L D D el i e el vl e el vl e el el v e g e P T L L S LY

et de de g g e e e e R R e e e e R R R e e e O T L L LR TR AR

* 21 * 18.4% 18.4% 18.4%
* 2 0 * 10 * 1 *
* 19.5 * 41.98* 41.98* 41.98*
* 19 * 57% 55.6% 65.27%
* 18 * 60.52%* 56.69* 58.17*
* 17 * 71.45% 71.45% 71.45%
6.63"
* 14 * 42 .49%
* 13 * 41.16%
200.44*
* 11 * 30.2%
* 10 * 64.59%
®32.25%
* 20.94* 20.94* 20.
5 * 10.94* 10.94* 10.

* 127.54* 127.54% 127.
5 .

o
w

s

e
w

o

184.86*  184.

e
w

1
1
1
1
1
1
1
1
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£ 1 * 1 2 *
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1
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SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Tributary

JONCRORC A AR RN N ORN

o ol ate sta ole le sl ol ola ot ot K
PR e S A b T A T A Y

PR A e T A e T A A Y

Reach

JOONCAORC R SR A RO R R RCORCN
PR A e T A e R R T A A

e
=

SRR RCORN

Yoo e Yo e ve e v Y
SRty

* 2 1 * . 1 * .
* 2 O * . 1 * .
* 19.5 * L1* .
19 * 1% .
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Tributary.rep
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APPENDIX C:
Exhibits
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