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December 2008

NHO000-0575-01(028) Cherokee County
Interstate 575 over Little River (Lake Allatoona)
P.1. No. 713640

Introduction

This hydraulic and hydrological study looks into the widening of Interstate 575. The project
starts at the junction of I-75 and I-575 to just north of Sixes Road. The widening at the Little

River crossing consists of the widening of the northbound bridge of I-575.

Little River is a FEMA studied waterway upstream of the [-575 crossing. Since there is no
established floodway at the site, no FEMA or community coordination is required. The design
storm is the 50-year storm per the GDOT Drainage Design Manual for all interstate routes. The
drainage area at the proposed crossing, obtained from the USGS quad maps for this area, is 142
square miles with a 50-year storm flow of 15780 cfs and a 100-year storm flow of 18250 cfs.

The flows are calculated using the USGS Region 1 Rural Regression equations for Georgia.

HEC-2 data was obtained for Little River and a model was created and run using this data. The
results from the HEC-2 models show a difference in the water surfaces between the HEC-RAS
and HEC-2 models. This discrepancy is due to the difference in discharges between the models.
The HEC-2 100-year discharges were 52% smaller than the discharges that were calculated
using the USGS Region 1 Rural Regression equations. The HEC-2 data does show a no-rise
between the existing and proposed models. Although not a project requirement, these models

are included in the appendix of this report for reference.

The proposed construction at this crossing consists of widening the northbound bridge from 42’-
0” to 55’-117, gutter to gutter. Two new beams will be added to the median side of the bridge.

The southbound bridge will remain untouched.



Incorporated in the hydraulic models is the latest research on expanded and contracted flow for
locating exit and approach sections. These locations are based on channel slope, main channel
and overbank Manning’s “n” values and the ratio of the bridge opening to the floodplain width.
This information is used to locate the exit and approach sections. This process is discussed in
the General Modeling Considerations section in this report. HEC-RAS models were developed
for this study. HEC-RAS version, 3.1.3 was used for the study.

Hydraulic Site Visit

A hydraulic site visit was made at the crossing of [-575 over Little River on May 30, 2008. This
crossing is within the backwaters of Lake Allatoona. The channel is approximately 115 feet wide
and 13.5 feet deep at the existing bridge. The existing 445 ft long southbound bridge consists of

five 89 ft long PSC beam spans. The existing 534 ft long northbound bridge consists of six 89 ft
long PSC beam spans. Both bridges are slightly curved. The upstream and downstream

floodplains outside of the limits of the river are wooded.

Procedure

JBT Inc. personnel visited and photographed the site. The drainage area and Manning’s “n”
values were determined and storm flows were calculated for this Region 1 site. HEC-RAS
computer models were developed for the existing and proposed conditions using survey data and

proposed roadway improvements.

General Modeling Considerations

As previously stated, this crossing is subjected to the abnormal floodstages created from
Allatoona Dam. The 50-year and 100-year pool elevations of 861 and 862, respectively, were
obtained from a previous study for GDOT project number BRSST-1375-00(006). This
information was used as the basis for the “Abnormal Flood” condition. The “River Flood”

condition was modeled using the hydraulic slope obtained from the USGS quadrangle map.



In locating the approach and exit sections, new research detailed in the HEC-RAS Hydraulic
Reference Manual, Version 3.1, dated November 2002, Appendix B is utilized. The expansion
and contraction ratios used to locate the exit and approach sections are applicable to HEC-2,
HEC-RAS and WSPRO models. The resulting coefficients are in the 1.2:1 to 1.6:1 range for
expansion and 0.8:1 to 1.5:1 for contraction. These ranges were applied to the average
floodplain constriction for both the proposed and existing conditions, yielding an expansion
reach length range of 78 ft to 101 ft and a contraction reach length range of 50 ft to 94 ft. The
actual approach section is located at river station 3, approximately 320 ft upstream of the
roadway and the actual exit section is located at river station 0, approximately 310 ft downstream
of the proposed bridge. The approach and exit sections were selected based on geometry of the

floodplain due to the low calculated expansion and contraction reach lengths.

The parallel bridges were modeled as one bridge due to the geometry of the crossing. The Little
River flood stages do not reach the bridge deck or the end rolls of the bridge and thus there is
little to no contraction of the flow. Since the widening of the bridge is occurring to the inside

of the northbound structure, the existing and proposed models are the same.

Drainage Patterns

The velocities for the river floods were the main design criteria with regard to scour. The GDOT
Bridge Hydraulics Office contacted the Atlanta Regional Office of the USGS to determine the
likelihood of a 100-year flood event occurring while the lake was low (River Flood). The
response was that is was likely to occur. Correspondence on this issue is included in the

Appendix.

Manning’s “n” values for the project site were developed using methods described in the USGS
publication, Guide for Selecting Manning’s Roughness Coefficients for Natural Channels and
Flood Plains, by George J. Arcement, Jr. and Verne R. Schneider.

The existing and proposed channel velocities for the 50-year and 100-year river floods are 6.99

f/s and 7.46 /s, respectively. The associated backwaters for the existing and proposed



conditions during the 50-year and 100-year river floods are 0.16 ft. and 0.17 ft., respectively.
The 100-year backwater for the abnormal flood condition is 0.08 ft, which is acceptable. The
abnormal flood stage elevations are much higher and therefore are the controlling values for
clearance. The maximum calculated pier plus contraction scour depth is 17.6 ft for the 100-year
river flood. See the Hydraulic Tables in Section 2 of the report for additional hydraulic data

pertaining to the abnormal floodstages.

Guide bank calculations were not performed due to the presence of Lake Allatoona. Riprap
calculations were performed in accordance with the procedures outlined in Hydraulic
Engineering Circular No. 23 Bridge Scour and Stream Instability Countermeasures. GDOT Type
I riprap 24-inches thick is specified here.

Summary

The appropriate GDOT hydraulic and hydrological procedures were used in this study’s
development. The proposed bridge meets current Georgia Department of Transportation
requirements. Little River is a FEMA studied waterway upstream of the crossing. Since no
regulatory floodway exists at the study site, no FEMA or community coordination is required.
The proposed bridge design only includes widening to the inside of the northbound bridge.

Velocity values for the creek floods were found to be inside of the acceptable range.
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RIVER FLOODS



HYDRAULIC TABLE (50-YEAR STORM)

River Floods

FLOODSTAGE ELEVATION
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION
APPROACH SECTION (ft)

AREA OF OPENING UNDER
FLOODSTAGE (ft?)

DISCHARGE THROUGH BRIDGE
(cfs)

DISCHARGE OVER ROADWAY
(cfs)

CHANNEL VELOCITY (ffs)

MEAN VELOCITY (f/s)

2-YEAR FLOODSTAGE
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft)

EXISTING /
FULL VALLEY PROPOSED
CONDITIONS CONDITIONS
851.65 852.13
852.62 852.78
- 2846
- 15780
- 0
6.85 6.99
5.33 5.55
843.85 843.67
- 0.16




HYDRAULIC TABLE (100-YEAR STORM)

River Floods

FLOODSTAGE ELEVATION
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION
APPROACH SECTION (ft)

AREA OF OPENING UNDER
FLOODSTAGE (ft%)

DISCHARGE THROUGH BRIDGE
(cfs)

DISCHARGE OVER ROADWAY
(cfs)

CHANNEL VELOCITY (f/s)

MEAN VELOCITY (ifs)

2-YEAR FLOODSTAGE
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft)

EXISTING /
FULL VALLEY PROPOSED
CONDITIONS CONDITIONS
853.37 853.56
854.12 854.29
- 3145
- 18250
- 0
7.33 7.46
5.58 5.80
843.85 843.67
- 0.17




HYDRAULIC TABLE (500-YEAR STORM)

River Floods

FLOODSTAGE ELEVATION
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION
APPROACH SECTION (ft)

AREA OF OPENING UNDER
FLOODSTAGE (ft?)

DISCHARGE THROUGH BRIDGE
(cfs)

DISCHARGE OVER ROADWAY
(cfs)

CHANNEL VELOCITY (f/s)

MEAN VELOCITY (f/s)

2-YEAR FLOODSTAGE
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft)

FULL VALLEY
CONDITIONS

856.77

857.72

8.45

6.15

843.85

EXISTING /
PROPOSED
CONDITIONS

857.00

857.92

3901

24913

8.48

6.39

843.67

0.20




NHO000-0575-01(028) Cherokee County
I-575 over Little River
Pl # 713640

Proposed bridge
Creek Floods

MIN PROFILE GRADE ELEVATION 896.13
DEPTH OF CROSS SLOPE 2.34
DEPTH OF SLAB AND BEAM 5.13
BOTTOM OF BEAM ELEVATION 888.67
MINIMUM BOTTOM OF BEAM ELEVATION 888.67
50 YEAR FLOODSTAGE ELEVATION* 852.13
CLEARANCE 36.54
MINIMUM BOTTOM OF BEAM ELEVATION 888.67
100 YEAR FLOODSTAGE ELEVATION* 853.56
CLEARANCE 35.11

*Floodstage taken from proposed conditions model.




ABNORMAL FLOODS



HYDRAULIC TABLE (50-YEAR STORM)

Abnormal Floods

FLOODSTAGE ELEVATION
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION
APPROACH SECTION (ft)

AREA OF OPENING UNDER
FLOODSTAGE (ft%)

DISCHARGE THROUGH BRIDGE
(cfs)

DISCHARGE OVER ROADWAY
(cfs)

CHANNEL VELOCITY (ffs)

MEAN VELOCITY (f/s)

2-YEAR FLOODSTAGE
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft)

EXISTING /
FULL VALLEY PROPOSED
CONDITIONS CONDITIONS
860.04 860.10
860.31 860.37
- 4705
- 15780
- 0
4.58 4.56
3.21 3.35
*kkkk *kkkk
- 0.06




HYDRAULIC TABLE (100-YEAR STORM)

Abnormal Floods

FLOODSTAGE ELEVATION
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION
APPROACH SECTION (ft)

AREA OF OPENING UNDER
FLOODSTAGE (ft%)

DISCHARGE THROUGH BRIDGE
(cfs)

DISCHARGE OVER ROADWAY
(cfs)

CHANNEL VELOCITY (f/s)

MEAN VELOCITY (ifs)

2-YEAR FLOODSTAGE
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft)

EXISTING /
FULL VALLEY PROPOSED
CONDITIONS CONDITIONS
861.04 861.12
861.37 861.45
- 4945
- 18250
- 0
5.08 5.05
3.53 3.69
*kkkk *kkkk
- 0.08




HYDRAULIC TABLE (500-YEAR STORM)

Abnormal Floods

FLOODSTAGE ELEVATION
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION
APPROACH SECTION (ft)

AREA OF OPENING UNDER
FLOODSTAGE (ft?)

DISCHARGE THROUGH BRIDGE
(cfs)

DISCHARGE OVER ROADWAY
(cfs)

CHANNEL VELOCITY (f/s)

MEAN VELOCITY (f/s)

2-YEAR FLOODSTAGE
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft)

FULL VALLEY
CONDITIONS

862.06

862.62

6.68

4.60

K*kkkk

EXISTING /
PROPOSED
CONDITIONS

862.19

862.75

5187

24913

6.61

4.80

*kkkk

0.13




NHO000-0575-01(028) Cherokee County
I-575 over Little River
Pl # 713640

Proposed bridge
Abnormal Flood

MIN PROFILE GRADE ELEVATION 896.13
DEPTH OF CROSS SLOPE 2.34
DEPTH OF SLAB AND BEAM 5.13
BOTTOM OF BEAM ELEVATION 888.67
MINIMUM BOTTOM OF BEAM ELEVATION 888.67
50 YEAR FLOODSTAGE ELEVATION* 860.10
CLEARANCE 28.57
MINIMUM BOTTOM OF BEAM ELEVATION 888.67
100 YEAR FLOODSTAGE ELEVATION* 861.12
CLEARANCE 27.55

*Floodstage taken from proposed conditions model.
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NHO000-0575-01(028) Cherokee County
I-575 over Little River

Pl # 713640
Drainage Area (sq. mi.) 142.0
Region No. 1
Impervious Area (%) | 0|
USGS Gage No. N/A
Drainage Area @ Gage
Q2
Q5
Q10
Q25
Q50
Q100
Q500
Discharge (cfs)
Qu(w)
Regional Urbanized Weighted Discharge
Q2 5291 0 0
Q5 8183 0 0
Q10 10359 0 0
Q25 13354 0 0
Q50 15780 0 0
Q100 18250 0 0
Q500 24913 0 0

Hydraulic Slope Calculation
Based on USGS quad

Upstream Elevation = 860

Downstream Elevation = 840

Horizontal Distance = 25510
Slope = 0.00078 ft/ft

4.14 ft/mi
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LAKES AND AESERVOIRS IN MOBILE RIVER BASIN--Continued

02393500 ALLATOONA RESERVOIR NEAR CARTERSVILLE, GA.

LOCATION.--Lat 34*09'46", lorg B4°43'40", Barow County, Hydrologic Unh 03150104, at forebay of dam on Etowah River, 2.8 mi upstream from

Nashvilla, Chattanooga, & S Louls Rallway bridge, 4 mi east of Canarzvile, and 6 mi upstream from Pumpkinvine Greel.
DRAINAGE AREA ~1,120 mi,

PERIOD OF RECORD.~Decamber 1948 to cummant year.

REVISED RECORDS.--WRD GA-80-1: Drainage area. ,

GAGE.-Water-stage recordar. Datum of gags Is al sea level (levels by LS. Amy Corps of Englneers), )

REMARKS,~Lake Is formed by concrete gravity dam. Splliway (crest elevation, 835.0 ) Is equippad with nine tafnter gates 40 ft wide by 25 8 high.
There are four stuices 5,67 ft by 10 ft high and one sluice 4.01t in diameter. Storage began Dec. 27, 1849; water In lako first reachad minimum
pool elevation Feb. 5, 1850. Tatal capacity at elavation880.0 It, lop of gales, is 670,000 acre-it, of which 587,100 acra-fi Is controlled storage
abave 800 &, minimum pool. Laka Is used lor flood control end powér. Records fumished by U.S. Army Corps of Enginears.

EXTREMES FOR PERIDD30F RECORD: Maximum contents, 693,800 acre-f Apr. 10, 1964, elevation, 861.18 ft; minimum, 119,600 acre-fi Dac.
4, 1954, elevation, 809.34 i ;

EXTREMES FOR CURRENT YEAR: Maximum contents, 807,800 acre-ft Oct. 28, elevation, 843.27 ft; minlmum, 200800 acre-h Dec. 17,
elavalion, 822.74 f1.

MONTHEND ELEVATION AND CONTENTS AT 2400, WATER YEAR OCTOBER 1887 TO SEPTEMBER 1998

Change In contents

Elavation Contents . {equivalent in cubic

Date (feat) {acre-lasat) (acre-feet) fet per sscond)
Sept. 30........... - 839.56 362300 = -
Oct, 31..... B41.22 382200 +18300 +324
Nov. 30u.creeeeee. 827.51 238500 -142700 -2398
Dec. 31............. B25.30 221600 -17300 -23
CAL YR 1957 - . +15200 +21
827.18 236600 +15000 +244
833.38 284500 +57500 +1043
838.33 348100 +53600 +872
841.73 388400 +40300 +677
B41.84 389800 +1400 +23
B40.66 375400 -1440Q -242
839.03 356100 -18300 314
B37.43 337900 -18200 -286
B3258 288700 -51200 -860

WTR YR 1948 . . 75600 -104




Expansion and Contraction Reach Length Computation

Expansion Reach Length Computation

b - bridge opening width
B - floodplain width

b/B

(B-b)/2 avg. obs. Length
n(ob)

n(mc)

n(ob)/n(mc)

S (ft/ft)

S (ft/mile)

Er-Exp. rate from chart
Exp. Reach Length

Contraction Reach Length Computation

Cr-Contr. rate from chart
Contr. Reach Length

451.7
539.33
0.84
43.815
0.12
0.05
2.40
0.0007
3.70

1.2
52.578

0.8
35.052

I-575 over Little
Creek Flows

River

Ranges of Expansion Ratios

n(ob)/n(mc)=1

n(ob)/n(mc)=2

n(ob)/n(mc)=4

b/B=0.10 S=1 ft/mile 1.4-3.6 1.3-3.0 1.2-2.1
5 ft/mile 1.0-2.5 0.8-2.0 0.8-2.0
10 ft/mile 1.0-2.2 0.8-2.0 0.8-2.0
b/B=0.25 S=1 ft/mile 1.6-3.0 1.4-2.5 1.2-2.0
5 ft/mile 1.5-2.5 1.3-2.0 1.3-2.0
10 ft/mile 1.5-2.0 1.3-2.0 1.3-2.0
b/B=0.50 S=1 ft/mile 1.4-2.6 1.3-1.9 1.2-1.4
5 ft/mile 1.3-2.1 1.2-1.6 1.0-1.4
10 ft/mile 1.3-2.0 1.2-15 1.0-1.4
1.6
70.104
Ranges of Contraction Ratios
n(ob)/n(mc)=1|n(ob)/n(mc)=2 |n(ob)/n(mc)=4
S=1 ft/mile 1.0-2.3 0.8-1.7 0.7-1.3
5 ft/mile 1.0-1.9 0.8-1.5 0.7-1.2
10 ft/mile 1.0-1.9 0.8-1.4 0.7-1.2
1.5
65.7225

Reference : Hydrologic Engineering Center (HEC) Research Document No. 42 Flow Transitions in Bridge
Backwater Analysis, John H. Hunt and Gary Brunner, dated September 1995.




Expansion and Contraction Reach Length Computation

Expansion Reach Length Computation

b - bridge opening width
B - floodplain width

b/B

(B-b)/2 avg. obs. Length
n(ob)

n(mc)

n(ob)/n(mc)

S (ft/ft)

S (ft/mile)

Er-Exp. rate from chart
Exp. Reach Length

Contraction Reach Length Computation

Cr-Contr. rate from chart
Contr. Reach Length

451.7
578.82
0.78
63.56
0.12
0.05
2.40
0.0007
3.70

1.2
76.272

0.8
50.848

I-575 over Little

River

Abmornal Flood

Ranges of Expansion Ratios

n(ob)/n(mc)=1

n(ob)/n(mc)=2

n(ob)/n(mc)=4

b/B=0.10 S=1 ft/mile 1.4-3.6 1.3-3.0 1.2-2.1
5 ft/mile 1.0-2.5 0.8-2.0 0.8-2.0
10 ft/mile 1.0-2.2 0.8-2.0 0.8-2.0
b/B=0.25 S=1 ft/mile 1.6-3.0 1.4-2.5 1.2-2.0
5 ft/mile 1.5-2.5 1.3-2.0 1.3-2.0
10 ft/mile 1.5-2.0 1.3-2.0 1.3-2.0
b/B=0.50 S=1 ft/mile 1.4-2.6 1.3-1.9 1.2-1.4
5 ft/mile 1.3-2.1 1.2-1.6 1.0-1.4
10 ft/mile 1.3-2.0 1.2-15 1.0-1.4
1.6
101.696
Ranges of Contraction Ratios
n(ob)/n(mc)=1|n(ob)/n(mc)=2 |n(ob)/n(mc)=4
S=1 ft/mile 1.0-2.3 0.8-1.7 0.7-1.3
5 ft/mile 1.0-1.9 0.8-1.5 0.7-1.2
10 ft/mile 1.0-1.9 0.8-1.4 0.7-1.2
1.5
95.34

Reference : Hydrologic Engineering Center (HEC) Research Document No. 42 Flow Transitions in Bridge
Backwater Analysis, John H. Hunt and Gary Brunner, dated September 1995.




Section IV
Hydraulic Engineering Field Data



J. B. Trimble, Inc.

HYDRAULIC ENGINEERING FIELD REPORT

I. Hydraulic and Hydrologic Data Required for all Bridge Stream Crossing Projects.
See Appendix A of the Georgia DOT Drainage Manual for required survey information.

A. Project Location

Location Description: 1-575 over Little river

Date: 5-30-08

Reported by: JBT Personnel JBT Project #:  31-6036
Client: GDOT PI No. 0008256
County: Cherokee County GDOT District: 6
Stream Name: Little River Route: 1-575

B. Site Location

Floodplain Description:

a) flat, rolling, mountainous etc.: Flat

b) wooded, heavily vegetated, pasture, swampy etc.: Vegetated near structure then wooded

Stream Channel Description:

a) banks stable, unstable etc.: Stable bank

b) stream meandering, straight etc.: Slightly Meandering

c) debris: None

d) Isthere any fill in the upstream or downstream floodplains that will affect the natural drainage or limit floodplain
width at this site? No

C. Required Existing Bridge Data at Project Site

Bridge ID #: 057-0044-0
Date Built: 1982
Skew angle of bridge or bents : 90 degrees

Substructure Description:

a) column type (concrete, steel, pile, etc.): Concrete

b) size of column: 43”7

¢) number of columns per bent: 2

d) height of curb, parapet or barrier: 2’ 8”
spurdike length: N/A

spurdike elevation:

spurdike location:
e) scour problems at intermediate bents: None Observed
f) scour problems at abutments: None Observed

Hydraulic Engineering Field Report
1



J. B. Trimble, Inc.

D. Normal Water Surface Data

a) Water Surface elevation 500 ft upstream of the survey centerline: N/A

b) Water Surface elevation at the roadway centerline: N/A
¢) Water Surface elevation 500 ft downstream of the survey centerline: N/A

d) Is site affected by tides: No

e) Normal high tide: N/A Normal low tide: N/A

a)
c)
c)
e)

9)

a)

b)

E. Historical Flood Data

Extreme high-water elevation at Site: 862.1 Date: 1973

Highest tide elevation observed at Site: Date:

Location where taken (upstream, downstream, centerline):

Source of high-water information:

Avre there any houses that have been flooded: N/A

House location and floor elevation:

Number of times house has been flooded, elevations and dates of floods:

Additional houses that may be flooded? (with floor elevations within 2 ft of the flood of record):

F. Miscellaneous Information

Are water surface elevations at the site affected by other factors such as high-water from other stream, reservoirs
etc.: Water Surface Elevations are effected by backwater from Lake Allatoona

Length, width, and elevations of dam and spillway if applicable:  N/A

Note: if the project site is affected by the above factors, additional floodplain cross sections may be required. The
Engineer should be contacted during the survey phase to identify the additional cross sections required.

Hydraulic Engineering Field Report
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J. B. Trimble, Inc.

G. Upstream and Downstream Stream Crossings

The below information is required for all bridges or box culverts within 1 mile upstream and downstream of the
project site. Additional survey information is required for all hydraulic structures within 2000 ft of the project site.

Upstream Structure

Distance and direction from proposed structure: N/A
Railroad or highway structure: N/A
Route # if highway bridge: N/A
Length of bridge or culvert size:

Substructure Information:

a) column type (concrete, steel, pile): N/A
b) column size: N/A
¢) number of columns of bent: N/A
d) length of over flow bridge or culvert size: N/A
Downstream Structure

Distance and direction from proposed structure: N/A
Railroad or highway structure: N/A
Route # if highway bridge: N/A
Length of bridge or culvert size: N/A
Substructure Information:

e) column type (concrete, steel, pile ): N/A
f) column size: N/A
g) number of columns of bent: N/A
h) length of over flow bridge or culvert size: N/A

Hydraulic Engineering Field Report
3
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Initial Assessment for all
encroachments
(circle appropriate)

YES

Will backwater be

encroachment?

A

Which of the
below constraints
eliminates the
design from
further analysis?
(mark constraint)

YES

Will backwater be

NO ] NO
decreased as a result of \/ —» increased as a result of the

the encroachment?

YES

4

Y

Will the project have any of the following
impacts due to the construction or backwater?

1. A significant potential for interruption or
termination of a transportation facility that
is needed for emergency vehicles or
provides a community’s only evacuation
route?

2. A significant potential for property damage
or hazard to life?

(If any answer is yes the block is yes)

The project has
no significant
encroachments.

NO

1. The proposed drainage structure is the most cost effective
structure that has acceptable backwater and velocity values.
2. The proposed bridge is the minimum length structure that

provides satisfactory clearance from the toe of endrolls to top of stream
banks.

__ 3. The proposed bridge is the minimum length required to avoid
encroachment on the existing regulatory floodway or otherwise
satisfies FEMA requirements.

_ 4. The proposed bridge was sized to avoid wetland impacts.
__ 5. The proposed bridge widening/paralleling has no additional
significant impacts or risks.

__6.0ther:

Risk Assessment
NHO000-0575-01(028) Cherokee County
I1-575 over Little River
Pl # 713640

v h 4

File the assessment
and design by
appropriate methods.
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HEC-RAS FULL VALLEY MODEL



RIVER FLOODS



HEC-RAS Plan: Full (Creek) River: Little River Reach: Reach 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev | ' Crit W.S. E.G. Elev E.G. Slape Vel Chnl Flow Area Top Width Froude # Chl
(cfs) () (ft) (ft) (1) (fft) (ft/s) (sq ft) (1) o
Reach1 |3 2-yr 5291.00 827.26 B44.16 844.31 0.000458 315 1802.72 228.87| 0.16|
Reach1 |3 5yt 8183.00 827.26 847.10 847.31 0.000499 .77 2645.69 401.40 0.18|
Reach1 |3 10-yr 10359.00 827.26 848.89 849.13|  0.000498 4.08 3413.33 447.21 0.18|
Reach1 |3 25yr 13354.00 827.26 851.04 B51.32|  0.000493 4.42 4408.89 475.52 0.18,
Reach1 |3 50-yr 15780.00 827.26 B52.62 852.92|  0.000487 465 5175.98 494.50 0.19
Reach1 |3 100-yr 18250.00 827.26 854.12 854.43|  0.000481 4.85 5925.83 510.92 0.19
Reach1 |3 500-yr 24913.00 B27.26 857.72 858.07|  0.000466 5.31 7827.04 543.74 0.19
Reachi |2 2yt 5291.00 825.74 843.85 844.09]  0.000604 3.91 1445.44 146.19 0.19
Reachi1 |2 5-yr 8183.00 825.74 846.69 847.05]  0.000726 4.88 1934.44 194.43 0.22
Reach1 |2 10-yr 10359.00 825.74 848.41 848.86|  0.000800 5.49 2277.48 203.83 0.23
Reach1 |2 25-yr 13354.00 825.74 850.46 851.02|  0.000886 6.22 2704.72 213.03 0.25
Reach1 |2 50-yr- 15780.00 825.74 851.96 85261  0.000942 6.73 3029.31 219.80 0.26
Reach1 |2 100-yr 18250.00 825.74 853.37 854.11 0.000991 7.21 3343.92 225.86 0.27
Reach1 |2 500-yr 24913.00 825.74 856.77 857.73]  0.001092 8.31 4136.90 239.72 0.29]
I
Reach1 |1 2-yr 5291.00 825.74 843.67 843.91 0.000635 3.97 1418.16 144.12] 019
Reach1 |1 5-yr 8183.00 825.74 B46.46 846.84)  0.000765 4.97 1889.99 192.36 0.22
Reach1 |1 11047 10359.00 825.74 B4B.15 848.62|  0.000845 5,59 2225.23 202.80 024
Reach1 |1 25-yr 13354.00 825.74 850.17 850.76]  0.000936 6.33 2643.50 211.85 0.25|
Reach1 |1 50y 15780.00 825.74 851.65 852.33]  0.000995 6.85 2961.86 218.26 0.26)
Reachi1 |1 100-yr 18250.00 825.74 853.05 853.81)  0.001046 7.33 3270.52 224.38 0.27!
Reach1 |1 500-yT 24913.00 825.74 856.41 857.40)  0.001152 8.45 4049.55 238.63 0.29|
| |
Reach1 |0 297 5291.00 826.84 843.50 835.43 843.72]  0.000700 3.73 1507.99 220,66/ 0.20!
Reach1 |0 5.yr 8183.00 826.84 846.33 837.12 846.61|  0.000701 4.37 2376.73 341.95| 0.21
Reachi |0 10-yr 10359.00 826.84 848.04 838.16 848.36)  0.000700 473 2979.77 358.31 0.21]
Reach1 |0 257 13354.00 826.84 850.11 839.45 850.47]  0.000701 5.16 3732.91 371.85 0.22|
Reach1 |0 50-yr 15780.00 826.84 851.62 840.39 852.02]  0.000700 5.45 4305.65 383.97 0.22
Reachi [0 100-yr 18250.00 826.84 853.05 841.23 853.48)  0.000701 5.73 4863.31 397.50 0.23
Reach1 |0 500-yr 24913.00 826.84 856.51 B43.49 857.02|  0.000700 6.37 6299.26 434.08 0.23




HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp 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

PROJECT DATA

Project Title: Little River

Project File : LittleRiver.prj

Run Date and Time: 6/26/2008 9:59:02 AM

Project in English units

PLAN DATA

Plan Title: Little River Full (Creek)
Plan File : m:\TRA\31-6036 02 1-575\Hydraulics\Little River\HEC-RAS\LittleRiver.p02

Geometry Title: Little River Full
Geometry File : m:\TRA\31-6036 02 I1-575\Hydraulics\Little River\HEC-
RAS\LittleRiver.g02

Flow Title
Flow File
RAS\LittleRiver.f01

River Floods
m:\TRA\31-6036 02 I1-575\Hydraulics\Little River\HEC-

Plan Summary Information:

Number of: Cross Sections = 4 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 0 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
FLOW DATA

Flow Title: River Floods
Flow File : m:\TRA\31-6036 02 1-575\Hydraulics\Little River\HEC-RAS\LittleRiver.f0l

Flow Data (cfs)

River Reach RS 2-yr 5-yr
yr 25-yr 50-yr 100-yr 500-yr

Little River Reach 1 3 5291 8183
10359 13354 15780 18250 24913

Boundary Conditions

10-



River

Downstream

Little
Normal S
Little
Normal S
Little
Normal S
Little
Normal S
Little
Normal S
Little
Normal S
Little
Normal S

GEOMETRY

Inxnoinoill 2ol 0l 0TI 2O
-

DATA

Reach Profile Upstream

Reach 1 2-yr
! Reach 1 5-yr
! Reach 1 10-yr
! Reach 1 25-yr
! Reach 1 50-yr
! Reach 1 100-yr
! Reach 1 500-yr
7

Geometry Title: Little River Full

Geometry

File :

CROSS SECTION

m:\TRA\31-6036 02 1-575\Hydraulics\Little River\HEC-RAS\LittleRiver.g02

RIVER: Little River

REACH: Reach 1 RS: 3

INPUT

Description: Approach Section

Station Elevation Data num= 131

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

4615 900 4667 899 4682 898 4700 897 4710 896
4719 895 4727 894 4733 893 4737 892 4742 891
4748 890 4754 889 4760 888 4767 887 4775 886
4780 885 4782 884 4785 883 4786 882 4788 881
4790 880 4792 879 4794 878 4795 877 4797 876
4799 875 4800 874 4802 873 4804 872 4806 871
4807 870 4809 869 4811 868 4813 867 4815 866
4816 865 4843 864 4845 863 4848 862 4850 861
4852 860 4854 859 4856 858 4858 857 4860 856
4862 855 4864 854 4866 853 4869 852 4871 851
4874 850 4876 849 4879 848 4900 847 4905 846
4925 835.5 4985 827.26 5040 834.44 5055 841.34 5080 842
5120 843 5135 844 5150 845 5190 846 5298 847
5312 848 5325 849 5337 850 5346 851 5356 852
5365 853 5374 854 5380 855 5390 856 5396 857
5402 858 5409 859 5416 860 5423 861 5430 862
5437 863 5445 864 5450 865 5466 866 5485 867
5525 868 5565 869 5619 868 5623 867 5628 866
5635 865 5655 864 5710 864 5728 865 5780 865
5850 864 5908 864 5945 865 5960 866 5975 867
5990 868 6011 869 6056 870 6075 871 6080 872
6088 873 6098 874 6107 875 6119 876 6129 877
6140 878 6152 879 6160 880 6165 881 6168 882
6173 883 6177 884 6181 885 6185 886 6190 887
6195 888 6203 889 6208 890 6212 891 6216 892
6220 893 6225 894 6232 895 6238 896 6244 897
6250 898

Manning®s n Values num= 3

Sta n Val Sta n Val Sta n Val

4615 .12 4905 .05 5055 .12

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

4905 5055 380 410 405 .1 .3

CROSS SECTION OUTPUT Profile #2-yr

E.G. Elev (ft)

Right OB

Vel Head (ft)

0.120

844_.31 Element Left OB Channel

0.15 Wt. n-vVal. 0.050



W.S. Elev (ft)

405.00

crit W.S. (ft)

138.62

E.G. Slope (ft/ft)

138.62

Q Total (cfs)

51.96

Top Width (ft)

82.38

0.

1.

Vel Total (ft/s)
37
Max Chl Dpth (ft)
68
Conv. Total (cfs)

2427 .2

Length Wtd. (ft)

82.44

0.

Min Ch EI (ft)

Frctn Loss (ft)

.68

C & E Loss (ft)

77

CROSS SECTION OUTPUT

E.G. Elev (fb)

Right OB

0.

Vel Head (ft)
120
W.S. Elev (ft)

405.00

Crit W.S. (ft)

540.93

E.G. Slope (ft/ft)

540.93

Q Total (cfs)

254.05

Top Width (ft)

244 .36

0.

2.

Vel Total (ft/s)
47
Max Chl Dpth (ft)
21
Conv. Total (cfs)

11373.6

Length Wtd. (ft)

244 .47

0.

Min Ch ElI (ft)

Frctn Loss (ft)

.95

C & E Loss (ft)

.71

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

0.

Vel Head (ft)
120
W.S. Elev (ft)

405.00

Crit W.S. (ft)

1000.69

E.G. Slope (ft/ft)

1000.69

Q Total (cfs)

664.33

844.16

0.000458
5291.00
228.87
2.94
16.90
247157.2
409.90

827.26

Profile #5-yr
847.31
0.21

847.10

0.000499
8183.00
401.40
3.09
19.84
366348.8
409.68
827.26
1.44
0.24

0.01

Profile #10-yr

849.13

0.24

848.89

0.000498

10359.00

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 (Ib/sq ft)

Stream Power (Ib/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Element

wt. n-vVal.

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 (Ib/sq ft)

Stream Power (Ib/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Element

Wt. n-vVal.

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

Flow (cfs)

380.00

0.78

Left OB

0.120

380.00

3.08

3.08

0.49

7.04

0.16

0.44

21.8

0.01
0.00

3.68

Left OB

0.120

380.00

42.28

42.28

15.05

410.00

1664.11

1664.11

5239.04

146.49

3.15

11.36

244730.0

151.17

0.31

Channel

0.050

410.00

2101.67

2101.67

7928.47

150.00

3.77

14.01

354953.4

155.13

0.42

1.59

38.80

2.59

Channel

0.050

410.00

2370.35

2370.35

9679.63



Top Width (ft)
268.55

Vel Total (ft/s)
0.66

Max Chl Dpth (ft)
3.73

Conv. Total (cfs)
29769.8

Length Wtd. (ft)
268.72

Min Ch El (ft)
0.12

0.08

Frctn Loss (ft)
8.15

C & E Loss (ft)
1.91

CROSS SECTION OUTPUT

E.G. Elev (fb)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
405.00

Crit W.S. (ft)
1605.83

E.G. Slope (ft/ft)
1605.83

Q Total (cfs)
1375.96

Top Width (ft)
291.43

Vel Total (ft/s)
0.86

Max Chl Dpth (ft)
5.51

Conv. Total (cfs)
61993.6

Length Wtd. (ft)
291.71

Min Ch ElI (ft)
0.17

Alpha
0.15

Frctn Loss (ft)
12.35

C & E Loss (ft)
2.06

CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
405.00

Crit W.S. (ft)
2079.08

E.G. Slope (ft/ft)
2079.08

Q Total (cfs)
2032.70

Top Width (ft)
306.62

Vel Total (ft/s)
0.98

Max Chl Dpth (ft)
6.78

Conv. Total (cfs)
92155.4

447.21

3.03

21.63

464205.6

409.38

827.26

1.69

0.25

Profile #25-yr

851.32

0.27

851.04

0.000493

13354.00

475.52

3.03

23.78

601663.6

409.01

827.26

1.91

0.26

0.03

Profile #50-yr

852.92

0.29

852.62

0.000487

15780.00

494 .50

3.05

25.36

715410.7

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (Ib/sq ft)

Stream Power (Ib/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Element

wt. n-Val.

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

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (Ib/sq ft)

Stream Power (Ib/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Element

wt. n-val.

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

Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)

28.67

0.36

674.2
28.93
0.05
0.02

6.31

Left OB

0.120

380.00

109.47

109.47

64.62

34.09

0.59

3.21

2911.3

34.78

0.10

0.06

9.77

1.76

Left OB

0.120

380.00

166.08

166.08

119.39

37.87

0.72

4.38

5412.6

150.00

4.08

15.80

433761.5

155.13

0.48

1.94

43.28

Channel

0.050

410.00

2693.58

2693.58

11913.43

150.00

4.42

17.96

536758.6

155.13

0.53

2.36

48.66

2.59

Channel

0.050

410.00

2930.82

2930.82

13627.92

150.00

4.65

19.54

617842.7



Length Wtd. (ft)
306.98

Min Ch ElI (ft)
0.21

Alpha
0.20

Frctn Loss (ft)
15.64

C & E Loss (ft)
2.19

CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
405.00

Crit W.S. (ft)
2546.15

E.G. Slope (ft/ft)
2546.15

Q Total (cfs)
2753.91

Top Width (ft)
319.69

Vel Total (ft/s)
1.08

Max Chl Dpth (ft)
7.96

Conv. Total (cfs)
125620.4

Length Wtd. (ft)
320.14

Min Ch El (ft)
0.24

Alpha
0.26

Frctn Loss (ft)
18.94

C & E Loss (ft)
2.32

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than

408.74

827.26

2.02

0.27

0.04

Profile #100-yr

854.43

0.31

854.12

0.000481

18250.00

510.92

3.08

26.86

832477.5

408.50

827.26

2.10

0.27

0.04

0.7 or greater than 1.4.

sections.

CROSS SECTION OUTPUT Profile #500-yr

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
405.00

Crit W.S. (ft)
3745.54

E.G. Slope (ft/ft)
3745.54

Q Total (cfs)
4897 .56

Top Width (ft)
345.31

Vel Total (ft/s)
1.31

Max Chl Dpth (ft)
10.85

Conv. Total (cfs)
226954.2

Length Wtd. (ft)
346.02

Min Ch El (ft)
0.31

858.07

0.35

857.72

0.000466

24913.00

543.74

3.18

30.46

1154476.0

407.99

827.26

Wetted Per. (ft)

Shear (Ib/sq ft)

Stream Power (Ib/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Element

wt. n-Val.

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

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (Ib/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Element

We. 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 (Ib/sq ft)

38.90

0.13

0.09

12.48

1.85

Left OB
0.120
380.00
225.25
225.25
185.65
41.23

0.82

5.46
8468.6

42 .58

0.13

15.15

1.93

Left OB

0.120

380.00

386.75

386.75

400.83

48.44

1.04

7.98

18574.4

50.63

0.22

155.13

2.67

52.60

2.59

Channel

0.050

410.00

3154.43

3154.43

15310.43

150.00

4.85

21.03

698388.5

155.13

0.61

2.96

56.31

2.59

This may indicate the need for additional cross

Channel

0.050

410.00

3694.76

3694.76

19614.62

150.00

5.31

24.63

908947.0

155.13

0.69



Alpha 2.23 Stream Power (Ib/ft s) 0.23 3.68
0.41

Frctn Loss (ft) 0.28 Cum Volume (acre-ft) 22.10 65.28
27.60

C & E Loss (ft) 0.06 Cum SA (acres) 2.12 2.59
2.58

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: Little River

REACH: Reach 1 RS: 2
INPUT
Description: Upstream of bridge
Station Elevation Data num= 155
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4673 892.86 4690 892.2 4712 891.2 4727 890.2 4732 889.2
4737  888.2 4741  887.2 4745  886.2 4750 885.2 4755 884.2
4769  883.2 4771 882.2 4774 881.2 4776  880.2 4779  879.2
4781 878.2 4784  877.2 4786  876.2 4788 875.2 4791 874.2
4794  873.2 4796 872.2 4798 871.2 4801 870.2 4824  869.8
4826  868.2 4828 867.2 4831 866.2 4833 865.2 4836 864.2
4840 863.2 4843 862.2 4845 861.2 4846  860.2 4848 859.2
4851 858.2 4854 857.2 4856  856.2 4859 855.2 4861 854.2
4864 853.2 4866  852.2 4869 851.2 4871 850.2 4875 849.2
4878 848.2 4880 847.2 4887 846.2 4898 845.2 4908 845.2
4924  844.2 4933 843.2 4938 842.2 4945 841.2 4948 840.2
4951 839.2 4952 838.2 4953 836.2 4955 835.2 4960 834.2
4965 833.2 4970 832.2 4975 831.2 4980 830.2 4985 829.2
4990 828.2 4995 827.2 5000 825.74 5005 826.2 5010 827.2
5016 828.2 5021 829.2 5027 830.2 5033 831.2 5038 832.2
5043 833.2 5048 834.2 5049 835.2 5051 836.2 5052 838.2
5053 839.2 5063 840.2 5067 841.2 5070 842.2 5072 843.2
5074 844.2 5076 845.2 5077 846.2 5079 847.2 5081 848.2
5082 849.2 5083 850.2 5085 851.2 5087 852.2 5089 853.2
5091 854.2 5092 855.2 5094 856.2 5095 857.2 5096 858.2
5098 859.2 5100 860.2 5101 861.2 5103 862.2 5105 863.2
5106 864.2 5108 865.2 5110 866.2 5112 867.2 5114 868.2
5116 869.2 5118 870.2 5120 871.2 5122 872.2 5125 873.2
5127 874.2 5129 875.2 5132 876.2 5134 877.2 5149 878.2
5152  879.2 5154  880.2 5156 881.2 5159 882.2 5161 883.2
5164 884.2 5166 885.2 5170 886.2 5173 887.2 5176  888.2
5178 889.2 5181 890.2 5185 891.2 5187 892.2 5190 893.2
5195 894.2 5200 895.2 5205 896.2 5210 897.2 5215 898.2
5220 899.2 5225 900.2 5230 901.2 5235 902.2 5240 903.2
5247 904.2 5253 905.2 5259 906.2 5266 907.2 5278 908.2
5291 909.2 5304 910.2 5318 911.2 5336 912.2 5360 912.8
Manning®s n Values num= 3
Sta n Vval Sta n Vval Sta n Vval
4673 .12 4951 .05 5053 .12
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4951 5053 290 290 290 1 .3
CROSS SECTION OUTPUT Profile #2-yr
E.G. Elev (ft) 844 .09 Element Left OB Channel
Right OB
Vel Head (ft) 0.23 Wt. n-Val. 0.120 0.050
0.120
W.S. Elev (ft) 843.85 Reach Len. (ft) 290.00 290.00
290.00
Crit W.S. (ft) Flow Area (sq ft) 44 .68 1337.43
63.34
E.G. Slope (ft/ft) 0.000604 Area (sq ft) 44 .68 1337.43

63.34



Q Total (cfs)

40.20

Top Width (ft)

20.31

0.

3.

Vel Total (ft/s)
63
Max Chl Dpth (ft)
12
Conv. Total (cfs)

1635.5

Length Wtd. (ft)

21.03

0.

CROSS SECTION OUTPUT

Min Ch EI (ft)
11
Alpha

.07

Frctn Loss (ft)

.74

C & E Loss (ft)

.29

E.G. Elev (ft)

Right OB

0.

Vel Head (ft)
120
W.S. Elev (ft)

290.00

Crit W.S. (ft)

128.06

E.G. Slope (ft/ft)

128.06

Q Total (cfs)

121.91

Top Width (ft)

24.98

0.

5.

Vel Total (ft/s)
95
Max Chl Dpth (ft)
13
Conv. Total (cfs)

4525.8

Length Wtd. (ft)

26.56

0.

CROSS SECTION OUTPUT

Min Ch EI (ft)
22
Alpha

.21

Frctn Loss (ft)

.84

C & E Loss (ft)

.46

E.G. Elev (ft)

Right OB

0.

Vel Head (ft)
120
W.S. Elev (ft)

290.00

Crit W.S. (ft)

173.83

E.G. Slope (ft/ft)

173.83

Q Total (cfs)

195.48

Top Width (ft)

28.21

1.

6.

Vel Total (ft/s)
12
Max Chl Dpth (ft)
16

5291.00
146.19
3.66
18.11
215270.7
290.00
825.74
1.13
0.18

0.00

Profile #5-yr
847.05
0.36

846.69

0.000726
8183.00
194.43
4.23
20.95
303786.6
290.00
825.74
1.30
0.22

0.00

Profile #10-yr

848.86

0.45

848.41

0.000800

10359.00

203.83

4.55

22.67

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

Wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

Wt. n-Val.

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

Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)

Hydr. Depth (ft)

20.35

23.88

0.46

1.87

827.8

24.41

0.07

0.03

0.40

Left OB

0.120

290.00

179.36

179.36

114.09

67.45

0.64

2.66

4235.4

68.11

0.12

0.08

2.88

1.08

Left OB

0.120

290.00

301.70

301.70

268.31

73.62

0.89

4.10

5230.46

102.00

3.91

13.11

212807.4

107.95

0.47

1.83

17.29

1.41

Channel

0.050

290.00

1627.02

1627.02

7947.00

102.00

4.88

15.95

295025.4

107.95

0.68

3.33

21.25

1.41

Channel

0.050

290.00

1801.95

1801.95

9895.21

102.00

5.49

17.67



Conv. Total (cfs)
6909.5

Length Wtd. (ft)
30.22

Min Ch El (ft)
0.29

Alpha
0.32

Frctn Loss (ft)
2.69

C & E Loss (ft)
0.53

CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
290.00

Crit W.S. (ft)
233.82

E.G. Slope (ft/ft)
233.82

Q Total (cfs)
315.79

Top Width (ft)
30.52

Vel Total (ft/s)
1.35

Max Chl Dpth (ft)
7.66

Conv. Total (cfs)
10609.0

Length Wtd. (ft)
33.34

Min Ch ElI (ft)
0.39

Alpha
0.52

Frctn Loss (ft)
3.79

C & E Loss (ft)
0.56

CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
290.00

Crit W.S. (ft)
281.88

E.G. Slope (ft/ft)
281.88

Q Total (cfs)
417.08

Top Width (ft)
33.52

Vel Total (ft/s)
1.48

Max Chl Dpth (ft)
8.41

Conv. Total (cfs)
13589.7

Length Wtd. (ft)
36.69

Min Ch El (ft)
0.45

Alpha
0.67

366156.7

290.00

825.74

1.39

0.24

0.00

Profile #25-yr

851.02

0.56

850.46

0.000886

13354.00

213.03

4.94

24.72

448635.8

290.00

825.74

1.49

0.26

0.00

Profile #50-yr

852.61

0.65

851.96

0.000942

15780.00

219.80

5.21

26.22

514157.7

290.00

825.74

1.55

Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

Wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

Wt. n-vVal.

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 (lb/sq ft)

Stream Power (Ib/ft s)

9483.9

74.59

0.20

0.18

4.81

1.16

Left OB

0.120

290.00

459.74

459.74

535.67

80.52

1.17

5.71

17996.1

81.80

0.31

0.36

7.28

1.26

Left OB

0.120

290.00

583.15

583.15

794.83

84.28

1.36

6.92

25897.9

85.86

0.40

0.54

349763.2

107.95

0.83

4.58

23.65

1.41

Channel

0.050

290.00

2011.16

2011.16

12502.55

102.00

6.22

19.72

420030.7

107.95

1.03

6.41

26.52

1.41

Channel

0.050

290.00

2164.28

2164.28

14568.09

102.00

6.73

21.22

474670.0

107.95

1.18

7.94



Frctn Loss (ft)
4.67

C & E Loss (ft)
0.61

CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
290.00

Crit W.S. (ft)
331.20

E.G. Slope (ft/ft)

331.20

Q Total (cfs)
529.62

Top Width (ft)
36.34

Vel Total (ft/s)

1.60

Max Chl Dpth (ft)

9.11

Conv. Total (cfs)

16827.1

Length Wtd. (ft)

39.85
Min Ch EI (ft)
0.51

Frctn Loss (ft)
5.57

C & E Loss (ft)
0.66

CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
290.00

Crit W.S. (ft)
464.20

E.G. Slope (ft/ft)

464.20

Q Total (cfs)
884.92

Top Width (ft)
41.57

Vel Total (ft/s)

1.91

Max Chl Dpth (ft)

11.17

Conv. Total (cfs)

26778.0

Length Wtd. (ft)

46.16
Min Ch ElI (ft)
0.69

Frctn Loss (ft)
8.03

C & E Loss (ft)
0.78

CROSS SECTION

0.28

0.00

Profile #100-yr
854.11
0.74

853.37

0.000991
18250.00
225.86
5.46
27.63
579834.8
290.00
825.74
1.60

0.30

Profile #500-yr
857.73
0.96

856.77

0.001092
24913.00
239.72
6.02
31.03
753874.1
290.00
825.74
1.70

0.33

Cum Volume (acre-ft)

Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

1.31

Left OB

0.120

290.00

704.45

704.45

1087.21

87.51

1.54

8.05

34542.5

89.40

0.49

0.75

11.10

Left OB

0.120

290.00

1017.36

1017.36

1971.78

96.15

1.94

10.58

59666.7

98.70

0.70

28.62

1.41

Channel

0.050

290.00

2308.28

2308.28

16633.17

102.00

7.21

22.63

528465.3

107.95

1.32

9.53

30.61

1.41

Channel

0.050

290.00

2655.35

2655.35

22056.30

102.00

8.31

26.03

667429.4

107.95

1.68

13.93

35.39

1.41



RIVER: Little River
REACH: Reach 1

INPUT

RS: 1

Description: Downstream of bridge
Station Elevation Data

Sta Elev Sta
4673 892.86 4690
4737 888.2 4741
4769  883.2 4771
4781 878.2 4784
4794 873.2 4796
4826  868.2 4828
4840 863.2 4843
4851 858.2 4854
4864 853.2 4866
4878 848.2 4880
4924  844.2 4933
4951 839.2 4952
4965 833.2 4970
4990 828.2 4995
5016 828.2 5021
5043 833.2 5048
5053 839.2 5063
5074 844.2 5076
5082 849.2 5083
5091 854.2 5092
5098 859.2 5100
5106 864.2 5108
5116 869.2 5118
5127 874.2 5129
5152 879.2 5154
5164 884.2 5166
5178 889.2 5181
5195 894.2 5200
5220 899.2 5225
5247 904.2 5253
5291 909.2 5304

Manning®s n Values

Sta n Val Sta

4673 .12 4951
Bank Sta: Left Right
4951 5053

CROSS SECTION OUTPUT Profile #2-yr

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
284.00

Crit W.S. (ft)
59.56

E.G. Slope (ft/ft)
59.56

Q Total (cfs)
37.70

Top Width (ft)
19.93

Vel Total (ft/s)
0.63

Max Chl Dpth (ft)
2.99

Conv. Total (cfs)
1496.1

Length Wtd. (ft)
20.61

Min Ch El (ft)
0.11

Alpha
0.07

Frctn Loss (ft)
0.33

num=
Elev
892.2
887.
882.
877.
872.
867.
862.
857.
852.
847.
843.
838.
832.
827.
829.
834.
840.
845.
850.
855.
860.
865.
870.
875.
880.
885.
890.
895.
900.
905.
910.

NNNNNNNPNDNNONNNNNNNNNNNNNNNNNNNNNDDN

num=
n Val
.05

Lengths:

843.91
0.24

843.67

0.000635
5291.00
144.12
3.73
17.93
209977.5
270.06
825.74
1.12

0.18

155
Sta Elev Sta Elev Sta
4712 891.2 4727 890.2 4732
4745 886.2 4750 885.2 4755
4774 881.2 4776  880.2 4779
4786  876.2 4788 875.2 4791
4798 871.2 4801 870.2 4824
4831 866.2 4833 865.2 4836
4845 861.2 4846  860.2 4848
4856  856.2 4859 855.2 4861
4869 851.2 4871 850.2 4875
4887 846.2 4898 845.2 4908
4938 842.2 4945 841.2 4948
4953 836.2 4955 835.2 4960
4975 831.2 4980 830.2 4985
5000 825.74 5005 826.2 5010
5027 830.2 5033 831.2 5038
5049 835.2 5051 836.2 5052
5067 841.2 5070 842.2 5072
5077 846.2 5079 847.2 5081
5085 851.2 5087 852.2 5089
5094  856.2 5095 857.2 5096
5101 861.2 5103 862.2 5105
5110 866.2 5112 867.2 5114
5120 871.2 5122 872.2 5125
5132 876.2 5134 877.2 5149
5156 881.2 5159 882.2 5161
5170 886.2 5173 887.2 5176
5185 891.2 5187 892.2 5190
5205 896.2 5210 897.2 5215
5230 901.2 5235 902.2 5240
5259 906.2 5266 907.2 5278
5318 911.2 5336 912.2 5360
3
Sta n Val
5053 .12
Left Channel Right Coeff Contr.
265 270 284 1
Element Left OB
Wt. n-Val. 0.120
Reach Len. (ft) 265.00
Flow Area (sq ft) 40.35
Area (sq ft) 40.35
Flow (cfs) 18.47
Top Width (ft) 22.19
Avg. Vel. (ft/s) 0.46
Hydr. Depth (ft) 1.82
Conv. (cfs) 733.0
Wetted Per. (ft) 22.71
Shear (Ib/sq ft) 0.07
Stream Power (lb/ft s) 0.03
Cum Volume (acre-ft) 0.30

[o0]

w

[e4]
ONNNNNNNNNNNNNNONNNNNNNNNNNNONNNN

Expan.

Channel
0.050
270.00
1318.26
1318.26
5234.83
102.00
3.97
12.92
207748.4

107.95



C & E Loss (ft)

0.16

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)

0.120

W.S. Elev (ft)

284.00

Crit W.S. (ft)

122.37

E.G. Slope (ft/ft)

122.37

Q Total (cfs)

117.54

Top Width (ft)

24.52

Vel Total (ft/s)

0.96

Max Chl Dpth (ft)

4.99

Conv. Total (cfs)

4250.7

Length Wtd. (ft)

26.04

Min Ch ElI (ft)

0.22
Alpha
0.22

Frctn Loss (ft)

1.00

C & E Loss (ft)

0.30

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)

0.120

W.S. Elev (ft)

284.00

Crit W.S. (ft)

166.61

E.G. Slope (ft/ft)

166.61

Q Total (cfs)

188.82

Top Width (ft)

27.90

Vel Total (ft/s)

1.13

Max Chl Dpth (ft)

5.97

Conv. Total (cfs)

6496.3

Length Wtd. (ft)

29.82

Min Ch ElI (ft)

0.29
Alpha
0.33

Frctn Loss (ft)

1.55

C & E Loss (ft)

0.34

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

0.01

Profile #5-yr
846.84
0.37

846.46

0.000765
8183.00
192.36
4.33
20.72
295933.5
270.09
825.74
1.28
0.20

0.03

Profile #10-yr

848.62

0.46

848.15

0.000845

10359.00

202.80

4.66

22.41

356399.3

270.10

825.74

1.38

0.21

0.04

Profile #25-yr

850.76

Cum SA (acres)

Element

wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

Left OB
0.120
265.00
164.04
164.04
102.56
65.84

0.63

2.49
3709.1

66.48

0.07

0.63

Left OB
0.120
265.00
282.88
282.88
249.31
72.90

0.88

3.88
8577.4
73.82

0.20

0.18

0.68

Left OB

0.73

Channel
0.050
270.00
1603.58
1603.58
7962.90
102.00
4.97
15.72
287973.8
107.95
0.71
3.52
10.50

0.73

Channel
0.050
270.00
1775.74
1775.74
9920.87
102.00
5.59
17.41
341325.6
107.95
0.87
4.85
11.74

0.73

Channel



Vel Head (ft)

0.120

W.S. Elev (ft)

284.00

Crit W.S. (ft)

225.12

E.G. Slope (ft/ft)

225.12

Q Total (cfs)

308.48

Top Width (ft)

29.97

Vel Total (ft/s)

1.37

Max Chl Dpth (ft)

7.51

Conv. Total (cfs)

10084.7

Length Wtd. (ft)

32.72

Min Ch ElI (ft)

0.40

Frctn Loss (ft)

2.27

C & E Loss (ft)

0.36

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)

0.120

W.S. Elev (ft)

284.00

Crit W.S. (ft)

271.66

E.G. Slope (ft/ft)

271.66

Q Total (cfs)

408.08

Top Width (ft)

32.90

Vel Total (ft/s)

1.50

Max Chl Dpth (ft)

8.26

Conv. Total (cfs)

12940.2

Length Wtd. (ft)

36.00

Min Ch ElI (ft)

0.47

Frctn Loss (ft)

2.83

C & E Loss (ft)

0.39

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)

0.120

W.S. Elev (ft)

284.00

Crit W.S. (ft)

319.45

E.G. Slope (ft/ft)

319.45

0.58

850.17

0.000936

13354.00

211.85

5.05

24.43

436560.0

270.13

825.74

1.48

0.22

0.07

Profile #50-yr

852.33

0.68

851.65

0.000995

15780.00

218.26

5.33

25.91

500382.1

270.13

825.74

1.54

0.22

0.08

Profile #100-yr

853.81

0.77

853.05

0.001046

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 (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

Wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

We. n-Val.

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

Area (sq ft)

0.120

265.00

436.66

436.66

508.09

79.88

1.16

5.47

16610.2

81.10

Left OB

0.120

265.00

557.34

557.34

763.13

83.35

1.37

6.69

24198.9

84.88

0.41

0.56

5.41

0.76

Left OB

0.120

265.00

676.06

676.06

0.050

270.00

1981.81

1981.81

12537.43

102.00

6.33

19.43

409865.1

107.95

1.07

6.78

13.23

0.73

Channel

0.050

270.00

2132.86

2132.86

14608.79

102.00

6.85

20.91

463243.0

107.95

1.23

8.40

14.32

0.73

Channel

0.050

270.00

2275.01

2275.01



Q Total (cfs) 18250.00 Flow (cfs) 1049.99
518.73
Top Width (ft) 224.38 Top Width (ft) 86.69
35.69
Vel Total (ft/s) 5.58 Avg. Vel. (ft/s) 1.55
1.62
Max Chl Dpth (ft) 27.31 Hydr. Depth (ft) 7.80
8.95
Conv. Total (cfs) 564343.3 Conv. (cfs) 32468.9
16040.6
Length Wtd. (ft) 270.13 Wetted Per. (ft) 88.51
39.12
Min Ch El (ft) 825.74 Shear (Ib/sq ft) 0.50
0.53
Alpha 1.59 Stream Power (lb/ft s) 0.77
0.87
Frctn Loss (ft) 0.23 Cum Volume (acre-ft) 6.50
3.40
C & E Loss (ft) 0.10 Cum SA (acres) 0.78
0.42
CROSS SECTION OUTPUT Profile #500-yr
E.G. Elev (ft) 857.40 Element Left OB
Right OB
Vel Head (ft) 0.99 Wt. n-Val. 0.120
0.120
W.S. Elev (ft) 856.41 Reach Len. (ft) 265.00
284.00
Crit W.S. (fv) Flow Area (sq ft) 982.37
449.08
E.G. Slope (ft/ft) 0.001152 Area (sq ft) 982.37
449.08
Q Total (cfs) 24913.00 Flow (cfs) 1920.99
866.53
Top Width (ft) 238.63 Top Width (ft) 95.42
41.21
Vel Total (ft/s) 6.15 Avg. Vel. (ft/s) 1.96
1.93
Max Chl Dpth (ft) 30.67 Hydr. Depth (ft) 10.30
10.90
Conv. Total (cfs) 734026.4 Conv. (cfs) 56599.2
25531.1
Length Wtd. (ft) 270.15 Wetted Per. (ft) 97.88
45.65
Min Ch El (ft) 825.74 Shear (Ib/sq ft) 0.72
0.71
Alpha 1.69 Stream Power (Ib/ft s) 1.41
1.37
Frctn Loss (ft) 0.24 Cum Volume (acre-ft) 9.31
4.99
C & E Loss (ft) 0.14 Cum SA (acres) 0.86
0.51
CROSS SECTION
RIVER: Little River
REACH: Reach 1 RS: O
INPUT
Description: Exit Section
Station Elevation Data num= 153
Sta Elev Sta Elev Sta Elev Sta Elev Sta
4440 900 4450 899 4455 898 4460 897 4465
4475 895 4480 894 4485 893 4495 892 4500
4505 890 4515 889 4520 888 4527 887 4534
4538 885 4542 884 4548 883 4552 882 4556
4561 880 4565 879 4570 878 4575 877 4580
4584 875 4588 874 4592 873 4597 872 4602
4606 870 4611 869 4615 868 4619 867 4622
4626 865 4630 864 4635 863 4638 862 4642
4682 861 4704 862 4722 862 4727 861 4731
4735 859 4740 858 4742 857 4748 856 4751
4755 854 4760 853 4765 852 4768 851 4773

16681.28

102.00

7.33

22.30

515833.8

107.95

1.38

10.09

15.35

0.73

Channel

0.050

270.00

2618.09

2618.09

22125.48

102.00

8.45

25.67

651896.1

107.95

1.74

14.74

17.84

0.73

Elev
896
891
886
881
876
871
866
861
860
855
850



4776 849 4782 848 4786 847 4790

4800 844 4807 843 4814 842 4826
4863 844 4925 844 4928 843 4931
5000 826.84 5050 836.29 5064 839.72 5070
5085 843 5100 844 5119 845 5129
5139 847 5141 849 5144 850 5147
5157 853 5162 854 5170 855 5175
5190 858 5195 859 5200 860 5205
5218 863 5225 864 5230 865 5235
5260 868 5273 869 5286 870 5299
5330 873 5338 874 5346 875 5353
5366 878 5375 879 5382 880 5388
5398 883 5404 884 5410 885 5416
5431 888 5440 889 5448 890 5456
5470 893 5483 894 5499 895 5530
5546 893 5551 892 5556 891 5562
5583 888 5590 887 5594 886 5600
5614 886 5622 887 5630 888 5640
5658 891 5664 892 5671 893 5682
5705 896 5710 897 5720 898
Manning®s n Values num= 3
Sta n Vval Sta n Vval Sta n Vval
4440 .12 4931 .05 5064 .12

Bank Sta: Left Right Lengths: Left Channel Right
4931 5064 0 0 0

CROSS SECTION OUTPUT Profile #2-yr

E.G. Elev (fb) 843.72 Element
Right OB

Vel Head (ft) 0.21 Wt. n-Val.
0.120

W.S. Elev (ft) 843.50 Reach Len. (ft)

Crit W.S. (ft) 835.43 Flow Area (sq ft)
41.85

E.G. Slope (ft/ft) 0.000700 Area (sq ft)
41.85

Q Total (cfs) 5291.00 Flow (cfs)
17.56

Top Width (ft) 220.66 Top Width (ft)
28.57

Vel Total (ft/s) 3.51 Avg. Vel. (ft/s)
0.42

Max Chl Dpth (ft) 16.66 Hydr. Depth (ft)
1.46

Conv. Total (cfs) 199992.6 Conv. (cfs)
663.9

Length Wtd. (ft) Wetted Per. (ft)
28.86

Min Ch ElI (ft) 826.84 Shear (Ib/sq ft)
0.06

Alpha 1.12 Stream Power (lb/ft s)
0.03

Frctn Loss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

Warning: Divided flow computed for this cross-section.

CROSS SECTION OUTPUT Profile #5-yr

E.G. Elev (ft) 846.61 Element
Right OB

Vel Head (ft) 0.28 Wt. n-Val.
0.120

W.S. Elev (ft) 846.33 Reach Len. (ft)

Crit W.S. (ft) 837.12 Flow Area (sq ft)
184.93

E.G. Slope (ft/ft) 0.000701 Area (sq ft)
184.93

Q Total (cfs) 8183.00 Flow (cfs)
119.19

Top Width (ft) 341.95 Top Width (ft)

66.64

846
842
842
841
846
851
856
861
866
871
876
881
886
891
895
890
885
889
894

4795
4853
4955
5076
5134
5152
5183
5212
5244
5320
5360
5392
5423
5463
5540
5571
5605
5650
5700

Coeff Contr.

.1

Left OB

0.120

57.

57.

18.

59.

78

78

63

09

.32

.98

704.1

59.

0.

0.

49

04

01

Left OB

0.120

407.

407.

268.

142.

95

95

83

31

845
843
833.61
842
847
852
857
862
867
872
877
882
887
892
894
889
885
890
895

Expan.

Channel

0.050

1408.36
1408.36
5254.81
133.00
3.73
10.59
198624.6
136.23
0.45

1.69

Channel

0.050

1783.85
1783.85
7794.98

133.00



Vel Total (ft/s)

0.64

Max Chl Dpth (ft)

2.78

Conv. Total (cfs)

4503.2

Length Wtd. (ft)

67.05
Min Ch El (ft)
0.12
Alpha
0.08
Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (fb)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)

Crit W.S. (ft)
309.67

E.G. Slope (ft/ft)

309.67

Q Total (cfs)
256.71

Top Width (ft)
76.04

Vel Total (ft/s)

0.83

Max Chl Dpth (ft)

4.07

Conv. Total (cfs)

9700.9

Length Wtd. (ft)

76.96
Min Ch ElI (ft)
0.18
Alpha
0.15
Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)

Crit W.S. (ft)
469.83

E.G. Slope (ft/ft)

469.83

Q Total (cfs)
493.87

Top Width (ft)
80.32

Vel Total (ft/s)

1.05

Max Chl Dpth (ft)

5.85

Conv. Total (cfs)

18657.4

Length Wtd. (ft)

81.81
Min Ch El (ft)
0.25
Alpha
0.26
Frctn Loss (ft)
C & E Loss (ft)

3.44

19.49

309175.8

826.84

1.54

Profile #10-yr

848.36

0.32

848.04
838.16

0.000700

10359.00

358.31

3.48

21.20

391466.5

826.84

1.71

Profile #25-yr

850.47

0.37

850.11
839.45

0.000701

13354.00

371.85

3.58

23.27

504484 .8

826.84

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)

Cum Volume (acre-ft)
Cum SA (acres)

Element
Wt. n-Val.

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

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)

Cum Volume (acre-ft)
Cum SA (acres)

Element
Wt. n-vVal.

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 (Ib/sq ft)
Stream Power (lb/ft s)

Cum Volume (acre-ft)
Cum SA (acres)

0.66

2.87

10157.1

143.09

0.12

0.08

Left OB

0.120

658.04

658.04

577.19

149.26

0.88

4.41

21812.0

150.25

0.19

0.17

Left OB

0.120

976.76

976.76

1070.46

158.53

1.10

6.16

40439.6

159.76

0.27

0.29

4.37

13.41

294515.4

136.23

0.57

2.50

Channel

0.050

2012.06

2012.06

9525.10

133.00

4.73

15.13

359953.6

136.23

0.65

3.06

Channel

0.050

2286.32

2286.32

11789.67

133.00

5.16

17.19

445387.8

136.23

0.73

3.79



CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)

Crit W.S. (ft)
595.39

E.G. Slope (ft/ft)
595.39

Q Total (cfs)
698.86

Top Width (ft)
86.11

Vel Total (ft/s)
1.17

Max Chl Dpth (ft)
6.91

Conv. Total (cfs)
26412.2

Length Wtd. (ft)
87.80

Min Ch El (ft)
0.30

Alpha
0.35

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (fb)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)

Crit W.S. (ft)
723.47

E.G. Slope (ft/ft)
723.47

Q Total (cfs)
917.34

Top Width (ft)
93.25

Vel Total (ft/s)
1.27

Max Chl Dpth (ft)
7.76

Conv. Total (cfs)
34655.1

Length Wtd. (ft)
95.09

Min Ch El (ft)
0.33

Alpha
0.42

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)

Crit W.S. (ft)
1081.99

E.G. Slope (ft/ft)
1081.99

Q Total (cfs)
1560.31

Profile #50-yr

852.02

0.40

851.62
840.39

0.000700

15780.00

383.97

3.66

24.78

596374.4

826.84

1.92

Profile #100-yr

853.48

0.43

853.05
841.23

0.000701

18250.00

397.50

3.75

26.21

689443.4

826.84

1.98

Profile #500-yr

857.02

0.51

856.51
843.49

0.000700

24913.00

Element
Wt. n-vVal.

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 (Ib/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)
Cum SA (acres)

Element
Wt. n-Val.

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

Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (Ib/sq ft)

Stream Power (Ib/ft s)

Cum Volume (acre-ft)
Cum SA (acres)

Element
Wt. n-vVal.

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

Area (sq ft)

Flow (cfs)

Left OB

0.120

1222.38

1222.38

1514.15

164.86

1.24

7.41

57224.4

166.29

0.32

0.40

Left OB

0.120

1462.00

1462.00

1989.44

171.25

1.36

8.54

75156.7

172.84

0.37

0.50

Left OB

0.120

2079.79

2079.79

3382.54

Channel

0.050

2487.89

2487.89

13566.99

133.00

5.45

18.71

512737.8

136.23

0.80

4.35

Channel

0.050

2677.84

2677.84

15343.22

133.00

5.73

20.13

579631.7

136.23

0.86

4.93

Channel

0.050

3137.48

3137.48

19970.15



Top Width (ft)
115.04

Vel Total (ft/s)
1.44

Max Chl Dpth (ft)
9.40

Conv. Total (cfs)
58971.3

Length Wtd. (ft)
117.17

Min Ch El (ft)
0.40

Alpha
0.58

Frctn Loss (ft)

C & E Loss (ft)

434.08

3.95

29.67

941579.5

826.84

2.11

SUMMARY OF MANNING®S N VALUES

River:Little River
Reach

Reach 1
Reach 1
Reach 1
Reach 1

SUMMARY OF REACH LENGTHS

River: Little River
Reach

Reach 1
Reach 1
Reach 1
Reach 1

River Sta.

OFr NW

River Sta.

OoOFrNW®W

Top Width (ft) 186.03
Avg. Vel. (ft/s) 1.63
Hydr. Depth (ft) 11.18
Conv. (cfs) 127842.1
Wetted Per. (ft) 188.04
Shear (Ib/sq ft) 0.48
Stream Power (Ib/ft s) 0.79

Cum Volume (acre-ft)
Cum SA (acres)

nl n2 n3
12 .05 12
12 .05 12
12 .05 12
12 .05 12
Left Channel Right
380 410 405
290 290 290
265 270 284
0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: Little River

Reach

Reach 1
Reach 1
Reach 1
Reach 1

River Sta.

OFr NW

Contr. Expan.

R RRR
wWwww

133.00

6.37

23.59

754766.1

136.23

1.01

6.41



ABNORMAL FLOODS



HEC-RAS Plan: Full (AB) River: Litile River Reach: Reach 1

Reach River Sta Profile Q Total Min Ch EI W.S, Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

{cfs) (ft) i3] () (i) (ft/ft) (fis) (sq ft) (f) i
Reach 1 3 2-yr 5291.00 B827.26 840.72 841.03 0.001388 4,52 1171.67 138.58 ) [E?_I
Reach 1 3 5-yr 8183.00 827.26 843.15 843.60 0.001482 5.37 1580.44 211,82 029
Reach 1 3 10-yr 10359.00 B27.26 853.34 8563.46 0.000181 2.90 5534.68 502.78} B 0.1 L
Reach 1 3 25-yr 13354.00 B27.26 846.55 847.18 0.001537 6.45 2437.75 346.EBI 0.31
Reach1 |3 50-yr 15780.00 827.26 860.31 860.41)  0.000124 2.93 9265.26 566.78  0.10
Reach 1 3 100-yr 18250.00 827.26 861.37 B861.49 0.000142 3.21 9870.56 576.31| 011!
Reach 1 3 500-yr 24913.00 827.26 862.62 B862.82 0.000221 413 10598.06 588.17 0 Tg‘
| 4
Reach 1 2 2-yr 5291.00 825.74 B839.81 840.32 0.002110 5.72 027.77 109.97] 3 033
Reach 1 2 S-yr 8183.00 825.74 842.02 842.80 0.002419 7.08 1193.74 130.24! _03_7_‘
Reach 1 2 10-yr 10359.00 B25.74 853.10 853.35 0.000334 415 3282.73 224.60! 0.15,
Reach 1 2 25-yr 13354.00 825.74 845.04 846.28 0.002851 9.00 1629.09 165.11 04%
Reach 1 2 50-yr 15780.00 825.74 860.04 860.32 0.000281 4.56 4940.89 253.36 0.15,
Reach 1 2 100-yr 18250.00 825.74 861.04 861.38 0.000331 5.06 5195.58 255.68 0.1Gi
Reach1  |[2 1500y 24913.00 825.74 862.06 B62.64|  0.000545 6.64 5457.17 259.42 _0.21]
Reach 1 1 2-yr 5291.00 825.74 838.98 839.60 0.002882 6.29 B40.84 101.57 o _{E?{‘
Reach 1 1 S-yr 8183.00 825.74 841,03 841,97 0.003309 7.79 1068.88 120.79 0.43|
Reach 1 1 10-yr 10359.00 825.74 853.00 853.25 0.000340 417 3260.15 224.20 0.16|
Reach 1 1 25-yr 13354.00 825.74 B43.77 845.28 0.003939 9.94 1432.61 145.22 0.49‘
Reach 1 1 50-yr 15780.00 B25.74 859.95 860.24 0.000284 4.58 4919,57 253.02 0.15
Reach 1 1 100-yr 18250.00 825.74 860.94 861.29 0.000335 5.08 5170.07 255.48 0.16
Reach 1 1 500-yr 24913.00 825.74 861.89 862.48 0.000556 6.68 5413.41 258.75 0.21
, {

Reach 1 0 2-yr 5291.00 826.84 835.43 835.43 B37.74 0.022827 12.18 434.55 95.69 1 E_)l
Reach 1 0 S-yr B8183.00 826.84 837.12 837.12 B839.94 0.021247 13.48 606.87 108.42 100J
Reach 1 0 10-yr 10359.00 826.84 853.00 838.16 B853.14 0.000228 3.26 4843.58 397.00 0.13|
Reachi1 |0 25yt 13354.00 826.84 839.45 839.45 843.04|  0.019921 15.20 B78.60 124,61 101
Reach 1 0 50-yr 15780.00 826.84 B60.00 840.39 860.14 0.000163 3.36 7880.58 469.00 0.11]
Reach 1 0 100-yr 18250.00 826.84 B61.00 B41.23 861.17 0.000188 3.7 8354.08 478.00 ___0_._1 g_}
Reach 1 0 500-yr 24913.00 B26.84 862.00 843.49 862.28 0.000306 4.83 B8891.08 556.00 3 D@




HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California
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PROJECT DATA

Project Title: Little River

Project File : LittleRiver.prj

Run Date and Time: 6/26/2008 9:59:02 AM

Project in English units

PLAN DATA

Plan Title: Little River Full (Allatoona)
Plan File : m:\TRA\31-6036 02 1-575\Hydraulics\Little River\HEC-RAS\LittleRiver.p0O1

Geometry Title: Little River Full
Geometry File : m:\TRA\31-6036 02 I1-575\Hydraulics\Little River\HEC-
RAS\LittleRiver.g02

Flow Title
Flow File
RAS\LittleRiver.f02

Abnormal Floods (Lake Allatoona)
m:\TRA\31-6036 02 I1-575\Hydraulics\Little River\HEC-

Plan Summary Information:

Number of: Cross Sections = 4 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 0 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
FLOW DATA

Flow Title: Abnormal Floods (Lake Allatoona)
Flow File : m:\TRA\31-6036 02 1-575\Hydraulics\Little River\HEC-RAS\LittleRiver.f02

Flow Data (cfs)

River Reach RS 2-yr 5-yr
yr 25-yr 50-yr 100-yr 500-yr

Little River Reach 1 3 5291 8183
10359 13354 15780 18250 24913

Boundary Conditions

10-



River
Downstream
Little River
Known WS = 0
Little River
Known WS = 0
Little River
Known WS = 853
Little River
Known WS = 0
Little River
Known WS = 860
Little River
Known WS = 861
Little River
Known WS = 862
GEOMETRY DATA
Geometry Title:
Geometry File :

CROSS SECTION

Reach Profile Upstream

Reach 1 2-yr

Reach 1 5-yr

Reach 1 10-yr
Reach 1 25-yr
Reach 1 50-yr
Reach 1 100-yr
Reach 1 500-yr

Little River Full
m:\TRA\31-6036 02 1-575\Hydraulics\Little River\HEC-RAS\LittleRiver.g02

RIVER: Little River

REACH: Reach 1 RS: 3

INPUT

Description: Approach Section

Station Elevation Data num= 131

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

4615 900 4667 899 4682 898 4700 897 4710 896
4719 895 4727 894 4733 893 4737 892 4742 891
4748 890 4754 889 4760 888 4767 887 4775 886
4780 885 4782 884 4785 883 4786 882 4788 881
4790 880 4792 879 4794 878 4795 877 4797 876
4799 875 4800 874 4802 873 4804 872 4806 871
4807 870 4809 869 4811 868 4813 867 4815 866
4816 865 4843 864 4845 863 4848 862 4850 861
4852 860 4854 859 4856 858 4858 857 4860 856
4862 855 4864 854 4866 853 4869 852 4871 851
4874 850 4876 849 4879 848 4900 847 4905 846
4925 835.5 4985 827.26 5040 834.44 5055 841.34 5080 842
5120 843 5135 844 5150 845 5190 846 5298 847
5312 848 5325 849 5337 850 5346 851 5356 852
5365 853 5374 854 5380 855 5390 856 5396 857
5402 858 5409 859 5416 860 5423 861 5430 862
5437 863 5445 864 5450 865 5466 866 5485 867
5525 868 5565 869 5619 868 5623 867 5628 866
5635 865 5655 864 5710 864 5728 865 5780 865
5850 864 5908 864 5945 865 5960 866 5975 867
5990 868 6011 869 6056 870 6075 871 6080 872
6088 873 6098 874 6107 875 6119 876 6129 877
6140 878 6152 879 6160 880 6165 881 6168 882
6173 883 6177 884 6181 885 6185 886 6190 887
6195 888 6203 889 6208 890 6212 891 6216 892
6220 893 6225 894 6232 895 6238 896 6244 897
6250 898

Manning®s n Values num= 3

Sta n Val Sta n Val Sta n Val

4615 .12 4905 .05 5055 .12

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

4905 5055 380 410 405 .1 .3

CROSS SECTION OUTPUT Profile #2-yr

E.G. Elev (ft)

Right OB

Vel Head (ft)

841.03 Element Left OB Channel

0.32 wt. n-val. 0.050



W.S. Elev (ft)

405.00

0.

0.

Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch ElI (ft)
Alpha

Frctn Loss (ft)
01

C & E Loss (ft)
05

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

0.

Vel Head (ft)
120
W.S. Elev (ft)

405.00

Crit W.S. (ft)

63.15

E.G. Slope (ft/ft)

63.15

Q Total (cfs)

28.86

Top Width (ft)

67.25

0.

0.

Vel Total (ft/s)
46
Max Chl Dpth (ft)
94
Conv. Total (cfs)

749.7

Length Wtd. (ft)

67.27

0.

Min Ch ElI (ft)

Frctn Loss (ft)

.63

C & E Loss (ft)

.53

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

0.

Vel Head (ft)
120
W.S. Elev (ft)

405.00

Crit W.S. (ft)

2301.94

E.G. Slope (ft/ft)

2301.94

Q Total (cfs)

1447 .40

Top Width (ft)

313.10

0.

7.

Vel Total (ft/s)
63
Max Chl Dpth (ft)
35
Conv. Total (cfs)

107683.2

Length Wtd. (ft)

313.50

840.72

0.001388
5291.00
138.58
4.52
13.46
141997.8
410.00
827.26
1.00
0.69

0.02

Profile #5-yr
843.60
0.45

843.15

0.001482
8183.00
211.82
5.18
15.89
212596.6
409.97
827.26
1.07
0.76

0.03

Profile #10-yr

853.46

0.11

853.34

0.000181

10359.00

502.78

1.87

26.08

770683.8

408.58

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 (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element
Wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element
Wt. n-Val.

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

Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

380.00

0.00

0.01

Left OB

380.00

0.13

0.13

Left OB

0.120

380.00

194.04

194.04

91.26

39.69

0.47

4.89

6789.2

40.85

410.00
1171.67
1171.67
5291.00

138.58

4.52
8.45
141997.8
142.27
0.71
3.22
19.70

2.42

Channel
0.050
410.00
1517.29
1517.29
8154.15
144 .57
5.37
10.50
211847.0
149.00
0.94
5.06

25.01

Channel
0.050
410.00
3038.71
3038.71
8820.34
150.00
2.90
20.26
656211.3

155.13



Min Ch El (ft)
0.08

Alpha
0.05

Frctn Loss (ft)
17.70

C & E Loss (ft)
2.28

CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
405.00

Crit W.S. (ft)
418.03

E.G. Slope (ft/ft)
418.03

Q Total (cfs)
338.49

Top Width (ft)
193.95

Vel Total (ft/s)
0.81

Max Chl Dpth (ft)
2.16

Conv. Total (cfs)
8633.9

Length Wtd. (ft)
194.05

Min Ch ElI (ft)
0.21

0.17

Frctn Loss (ft)
3.06

C & E Loss (ft)
1.22

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

the need for
additional

CROSS SECTION OUTPUT Profile #50-yr

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
405.00

Crit W.S. (ft)
4662.94

E.G. Slope (ft/ft)
4662.94

Q Total (cfs)
3517.23

Top Width (ft)
363.16

Vel Total (ft/s)
0.75

Max Chl Dpth (ft)
12.84

Conv. Total (cfs)
316082.2

Length Wtd. (ft)
364.06

Min Ch El (ft)
0.10

Alpha
0.07

827.26

2.06

0.10

0.01

Profile #25-yr

847.18

0.63

846.55

0.001537

13354.00

346.68

5.48

19.29

340619.2

409.81

827.26

1.35

0.84

0.06

cross sections.

860.41

0.10

860.31

0.000124

15780.00

566.78

1.70

33.05

1418099.0

407.61

827.26

2.28

Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

Wt. n-vVal.

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 (lb/sq ft)

Stream Power (Ib/ft s)

0.05

0.03

14.78

1.91

Left OB

0.120

380.00

0.74

0.74

0.15

2.73

0.20

0.27

3.8

Left OB

0.120

380.00

518.94

518.94

313.89

53.62

0.60

9.68

28207.9

56.42

0.07

0.04

Channel

0.050

410.00

2018.98

2018.98

13015.36

150.00

6.45

13.46

331981.4

155.13

1.25

This may indicate

Channel

0.050

410.00

4083.37

4083.37

11948.89

150.00

2.93

27.22

1073809.

155.13

0.20

0.60



Frctn Loss (ft) 0.07 Cum Volume (acre-ft) 29.50 73.55
35.46

C & E Loss (ft) 0.02 Cum SA (acres) 2.31 2.59
2.81

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than

0.7 or greater than 1.4.
sections.

This may indicate the need for additional cross

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (fb) 861.49 Element Left OB Channel
Right OB

Vel Head (ft) 0.12 We. n-val. 0.120 0.050
0.120

W.S. Elev (ft) 861.37 Reach Len. (ft) 380.00 410.00
405.00

Crit W.S. (ft) Flow Area (sq ft) 576.85 4242 .23
5051.48

E.G. Slope (ft/ft) 0.000142 Area (sq ft) 576.85 4242 .23
5051.48

Q Total (cfs) 18250.00 Flow (cfs) 389.63 13619.58
4240.79

Top Width (ft) 576.31 Top Width (ft) 55.74 150.00
370.57

Vel Total (ft/s) 1.85 Avg. Vel. (ft/s) 0.68 3.21
0.84

Max Chl Dpth (ft) 34.11 Hydr. Depth (ft) 10.35 28.28
13.63

Conv. Total (cfs) 1533388.0 Conv. (cfs) 32737.0 1144335.0
356316.7

Length Wtd. (ft) 407 .49 Wetted Per. (ft) 58.79 155.13
371.55

Min Ch El (ft) 827.26 Shear (Ib/sq ft) 0.09 0.24
0.12

Alpha 2.30 Stream Power (Ib/ft s) 0.06 0.78
0.10

Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 31.84 76.17
38.40

C & E Loss (ft) 0.02 Cum SA (acres) 2.35 2.59
2.88

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than

0.7 or greater than 1.4.
sections.

This may indicate the need for additional cross

CROSS SECTION OUTPUT Profile #500-yr

E.G. Elev (ft) 862.82 Element Left OB Channel
Right OB

Vel Head (ft) 0.20 Wt. n-val. 0.120 0.050
0.120

W.S. Elev (ft) 862.62 Reach Len. (ft) 380.00 410.00
405.00

Crit W.S. (ft) Flow Area (sq ft) 648.26 4429.71
5520.10

E.G. Slope (ft/ft) 0.000221 Area (sq ft) 648.26 4429.71
5520.10

Q Total (cfs) 24913.00 Flow (cfs) 569.97  18293.87
6049.16

Top Width (ft) 588.17 Top Width (ft) 58.85 150.00
379.32

Vel Total (ft/s) 2.35 Avg. Vel. (ft/s) 0.88 4.13
1.10

Max Chl Dpth (ft) 35.36 Hydr. Depth (ft) 11.02 29.53
14.55

Conv. Total (cfs) 1674842.0 Conv. (cfs) 38317.5 1229854 .0
406670.9

Length Wtd. (ft) 407 .36 Wetted Per. (ft) 62.16 155.13
380.38

Min Ch ElI (ft) 827.26 Shear (Ib/sq ft) 0.14 0.39

0.20



Alpha 2.32 Stream Power (Ib/ft s) 0.13 1.63
0.22

Frctn Loss (ft) 0.13 Cum Volume (acre-ft) 34.42 78.92
41.75

C & E Loss (ft) 0.04 Cum SA (acres) 2.61 2.59
2.97

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: Little River

REACH: Reach 1 RS: 2
INPUT
Description: Upstream of bridge
Station Elevation Data num= 155
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4673 892.86 4690 892.2 4712  891.2 4727  890.2 4732  889.2
4737 888.2 4741  887.2 4745 886.2 4750 885.2 4755 884.2
4769  883.2 4771 882.2 4774 881.2 4776  880.2 4779 879.2
4781 878.2 4784  877.2 4786 876.2 4788 875.2 4791 874.2
4794  873.2 4796  872.2 4798 871.2 4801 870.2 4824  869.8
4826  868.2 4828 867.2 4831 866.2 4833 865.2 4836 864.2
4840 863.2 4843 862.2 4845 861.2 4846  860.2 4848 859.2
4851 858.2 4854  857.2 4856  856.2 4859 855.2 4861 854.2
4864  853.2 4866  852.2 4869 851.2 4871  850.2 4875 849.2
4878  848.2 4880 847.2 4887 846.2 4898 845.2 4908 845.2
4924  844.2 4933 843.2 4938 842.2 4945 841.2 4948 840.2
4951 839.2 4952 838.2 4953 836.2 4955 835.2 4960 834.2
4965 833.2 4970 832.2 4975 831.2 4980 830.2 4985 829.2
4990 828.2 4995 827.2 5000 825.74 5005 826.2 5010 827.2
5016  828.2 5021 829.2 5027 830.2 5033 831.2 5038 832.2
5043 833.2 5048 834.2 5049 835.2 5051 836.2 5052 838.2
5053 839.2 5063 840.2 5067 841.2 5070 842.2 5072 843.2
5074 844.2 5076 845.2 5077 846.2 5079 847.2 5081 848.2
5082 849.2 5083 850.2 5085 851.2 5087 852.2 5089 853.2
5091 854.2 5092 855.2 5094  856.2 5095 857.2 5096 858.2
5098 859.2 5100 860.2 5101 861.2 5103 862.2 5105 863.2
5106 864.2 5108 865.2 5110 866.2 5112 867.2 5114  868.2
5116 869.2 5118 870.2 5120 871.2 5122 872.2 5125 873.2
5127 874.2 5129 875.2 5132 876.2 5134 877.2 5149 878.2
5152  879.2 5154  880.2 5156 881.2 5159 882.2 5161 883.2
5164 884.2 5166 885.2 5170 886.2 5173 887.2 5176  888.2
5178 889.2 5181 890.2 5185 891.2 5187 892.2 5190 893.2
5195 894.2 5200 895.2 5205 896.2 5210 897.2 5215 898.2
5220 899.2 5225 900.2 5230 901.2 5235 902.2 5240 903.2
5247 904.2 5253 905.2 5259 906.2 5266 907.2 5278 908.2
5291 909.2 5304 910.2 5318 911.2 5336 912.2 5360 912.8
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Vval
4673 .12 4951 .05 5053 .12
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4951 5053 290 290 290 .1 .3
CROSS SECTION OUTPUT Profile #2-yr
E.G. Elev (ft) 840.32 Element Left OB Channel
Right OB
Vel Head (ft) 0.51 We. n-val. 0.120 0.050
0.120
W.S. Elev (ft) 839.81 Reach Len. (ft) 290.00 290.00
290.00
Crit W.S. (ft) Flow Area (sq ft) 0.56 925.33
1.88
E.G. Slope (ft/ft) 0.002110 Area (sq ft) 0.56 925.33
1.88
Q Total (cfs) 5291.00 Flow (cfs) 0.14 5290.38

0.48



Top Width (ft)
13

Vel Total (ft/s)
0.26

Max Chl Dpth (ft)
0.31

Conv. Total (cfs)
10.5

Length Wtd. (ft)
6.16

Min Ch El (ft)

Frctn Loss (ft)
0.01

C & E Loss (ft)
0.02

CROSS SECTION OUTPUT

E.G. Elev (fb)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
290.00

Crit W.S. (ft)
29.56

E.G. Slope (ft/ft)
29.56

Q Total (cfs)
26.25

Top Width (ft)
16.47

Vel Total (ft/s)
0.89

Max Chl Dpth (ft)
1.79

Conv. Total (cfs)
533.8

Length Wtd. (ft)
16.78

Min Ch El (ft)
0.27

Frctn Loss (ft)
0.19

C & E Loss (ft)
0.14

CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
290.00

Crit W.S. (ft)
321.40

E.G. Slope (ft/ft)
321.40

Q Total (cfs)
295.47

Top Width (ft)
35.80

Vel Total (ft/s)
0.92

Max Chl Dpth (ft)
8.98

Conv. Total (cfs)
16170.1

109.97
5.70
14.07
115190.3
290.00

825.74

Profile #5-yr
842.80
0.78

842.02

0.002419
8183.00
130.24
6.85
16.28
166377.6
290.00
825.74
1.06
0.82

0.02

Profile #10-yr

853.35

0.25

853.10

0.000334

10359.00

224.60

3.16

27.36

566919.3

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (Ib/sq ft)

Stream Power (Ib/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Element

wt. n-Val.

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

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (Ib/sq ft)

Stream Power (Ib/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Element

wt. n-val.

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

Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)

1.84

0.25

0.31

1.94

0.04

0.01

0.00

Left OB

0.120

290.00

13.32

13.32

8.63

11.77

0.65

1.13

175.4

12.15

0.17

0.11

0.08

0.07

Left OB

0.120

290.00

680.78

680.78

599.65

86.80

0.88

7.84

32817.3

102.00

5.72

9.07

115176.7

107.95

1.13

6.45

9.83

1.29

Channel

0.050

290.00

1150.86

1150.86

8148.12

102.00

7.08

11.28

165668.5

107.95

1.61

11.40

12.46

Channel

0.050

290.00

2280.56

2280.56

9463.88

102.00

4.15

22.36

517931.9



Length Wtd. (ft)

39.24

Min Ch El (ft)

0.17
Alpha
0.16

Frctn Loss (ft)

5.51

C & E Loss (ft)

0.66

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)

0.120

W.S. Elev (ft)

290.00

Crit W.S. (ft)

88.84

E.G. Slope (ft/ft)

88.84

Q Total (cfs)

141.78

Top Width (ft)

22.68

Vel Total (ft/s)

1.60

Max Chl Dpth (ft)

3.92

Conv. Total (cfs)

2655.6

Length Wtd. (ft)

23.68

Min Ch ElI (ft)

0.67
Alpha
1.07

Frctn Loss (ft)

0.70

C & E Loss (ft)

0.21

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)

0.120

W.S. Elev (ft)

290.00

Crit W.S. (ft)

606.95

E.G. Slope (ft/ft)

606.95

Q Total (cfs)

646.19

Top Width (ft)

46.68

Vel Total (ft/s)

1.06

Max Chl Dpth (ft)

13.00

Conv. Total (cfs)

38527.4

Length Wtd. (ft)

52.29

Min Ch ElI (ft)

0.20
Alpha
0.22

Frctn Loss (ft)

10.96

290.00

825.74

1.59

0.10

0.00

Profile #25-yr

846.28

1.24

845.04

0.002851

13354.00

165.11

8.20

19.30

250120.6

290.00

825.74

1.19

0.97

0.03

Profile #50-yr

860.32

0.28

860.04

0.000281

15780.00

253.36

3.19

34.30

940845.0

290.00

825.74

1.78

0.08

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

wt. n-val.

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

Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)

Cum Volume (acre-ft)

88.63

0.16

0.14

10.97

1.36

Left OB
0.120
290.00
81.81
81.81
85.71
40.43

1.05

2.02
1605.3

41.01

0.37

0.54

0.28

Left OB

0.120

290.00

1345.59

1345.59

1503.30

104.68

1.12

12.85

89630.6

107.85

0.22

0.24

21.37

30.46

1.41

Channel

0.050

290.00

1458.45

1458.45

13126.51

102.00

9.00

14.30

245859.6

107.95

2.40

21.64

16.12

Channel
0.050
290.00
2988.35
2988.35
13630.51
102.00
4.56
29.30
812687.1

107.95



C & E Loss (ft)

0.91

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
290.00

Crit W.S. (ft)
654 .28

E.G. Slope (ft/ft)
654.28

Q Total (cfs)
779.24

Top Width (ft)
47.84

Vel Total (ft/s)
1.19

Max Chl Dpth (ft)
13.68

Conv. Total (cfs)
42823.6

Length Wtd. (ft)
53.84

Min Ch El (ft)
0.25

Alpha
0.30

Frctn Loss (ft)

11.88

C & E Loss (ft)

0.93

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
290.00

Crit W.S. (ft)
703.78

E.G. Slope (ft/ft)
703.78

Q Total (cfs)
1099.93

Top Width (ft)
49.71

Vel Total (ft/s)
1.56

Max Chl Dpth (ft)
14.16

Conv. Total (cfs)
47117.9

Length Wtd. (ft)
55.98

Min Ch El (ft)
0.43

Alpha
0.67

Frctn Loss (ft)

12.82

C & E Loss (ft)

0.97

CROSS SECTION

RIVER: Little River
REACH: Reach 1

0.00

Profile #100-yr

861.38

0.34

861.04

0.000331

18250.00

255.68

3.51

35.30

1002939.0

290.00

825.74

1.80

0.10

0.00

Profile #500-yr

862.64

0.59

862.06

0.000545

24913.00

259.42

4.57

36.32

1067207.0

290.00

825.74

1.82

0.16

0.00

RS: 1

Cum SA (acres)

Element

wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

1.62

Left OB
0.120
290.00
1450.93
1450.93
1831.80
105.84
1.26
13.71

100667 .4
109.40
0.27
0.35
23.00

1.65

Left OB
0.120
290.00
1559.37
1559.37
2615.95
107.71
1.68
14.48
112060.2
111.54
0.48
0.80
24.79

1.88

1.41

Channel
0.050
290.00
3090.37
3090.37
15638.96
102.00
5.06
30.30
859448 .4
107.95
0.59
2.99
41.66

1.41

Channel
0.050
290.00
3194.02
3194.02
21197.13
102.00
6.64
31.31

908028.9
107.95
1.01
6.68
43.04

1.41



INPUT
Description: Downstream of bridge

Station Elevation Data num=
Sta Elev Sta Elev
4673 892.86 4690 892.2
4737 888.2 4741 887.2
4769 883.2 4771 882.2
4781 878.2 4784  877.2
4794 873.2 4796 872.2
4826 868.2 4828 867.2
4840 863.2 4843 862.2
4851 858.2 4854  857.2
4864 853.2 4866 852.2
4878 848.2 4880 847.2
4924  844.2 4933 843.2
4951 839.2 4952 838.2
4965 833.2 4970 832.2
4990 828.2 4995 827.2
5016 828.2 5021 829.2
5043 833.2 5048 834.2
5053 839.2 5063 840.2
5074 844.2 5076 845.2
5082 849.2 5083 850.2
5091 854.2 5092 855.2
5098 859.2 5100 860.2
5106 864.2 5108 865.2
5116 869.2 5118 870.2
5127 874.2 5129 875.2
5152 879.2 5154 880.2
5164 884.2 5166 885.2
5178 889.2 5181 890.2
5195 894.2 5200 895.2
5220 899.2 5225 900.2
5247 904.2 5253 905.2
5291 909.2 5304 910.2
Manning®s n Values num=
Sta n Val Sta n Val
4673 .12 4951 .05
Bank Sta: Left Right Lengths:
4951 5053

CROSS SECTION OUTPUT Profile #2-yr

E.G. Elev (ft) 839.60
Right OB
Vel Head (ft) 0.61
W.S. Elev (ft) 838.98
284.00
Crit W.S. (ft)
E.G. Slope (ft/ft) 0.002882
Q Total (cfs) 5291.00
Top Width (ft) 101.57
Vel Total (ft/s) 6.29
Max Chl Dpth (ft) 13.24
Conv. Total (cfs) 98559.9
Length Wtd. (ft) 270.00
Min Ch ElI (ft) 825.74
Alpha 1.00
Frctn Loss (ft) 1.69
C & E Loss (ft) 0.17

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

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.
sections.

155

Sta Elev Sta Elev Sta
4712 891.2 4727 890.2 4732
4745 886.2 4750 885.2 4755
4774 881.2 4776 880.2 4779
4786 876.2 4788 875.2 4791
4798 871.2 4801 870.2 4824
4831 866.2 4833 865.2 4836
4845 861.2 4846 860.2 4848
4856 856.2 4859 855.2 4861
4869 851.2 4871 850.2 4875
4887 846.2 4898 845.2 4908
4938 842.2 4945 841.2 4948
4953 836.2 4955 835.2 4960
4975 831.2 4980 830.2 4985
5000 825.74 5005 826.2 5010
5027 830.2 5033 831.2 5038
5049 835.2 5051 836.2 5052
5067 841.2 5070 842.2 5072
5077 846.2 5079 847.2 5081
5085 851.2 5087 852.2 5089
5094 856.2 5095 857.2 5096
5101 861.2 5103 862.2 5105
5110 866.2 5112 867.2 5114
5120 871.2 5122 872.2 5125
5132 876.2 5134 877.2 5149
5156 881.2 5159 882.2 5161
5170 886.2 5173 887.2 5176
5185 891.2 5187 892.2 5190
5205 896.2 5210 897.2 5215
5230 901.2 5235 902.2 5240
5259 906.2 5266 907.2 5278
5318 911.2 5336 912.2 5360

3

Sta n Val
5053 .12
Left Channel Right Coeff Contr.
265 270 284 1

Element Left OB

Wt. n-Val.

Reach Len. (ft) 265.00

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 (lb/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

CONNNNNNNNNNNNNNNNNNNNNNNNNONNNN

Expan.

Channel

0.050
270.00

840.
840.
5291.
101.

84
84
00
57
6.29
8.28
98559.9
107.34
1.41
8.87
3.95
0.61

This may indicate

This may indicate the need for additional cross

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross
section.

CROSS SECTION OUTPUT Profile #5-yr

This may indicate the need for additional cross sections.



E.G. Elev (fb)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
284.00

Crit W.S. (ft)
14.65

E.G. Slope (ft/ft)
14.65

Q Total (cfs)
11.04

Top Width (ft)
13.31

Vel Total (ft/s)
0.75

Max Chl Dpth (ft)
1.10

Conv. Total (cfs)
191.9

Length Wtd. (ft)
13.46

Min Ch El (ft)
0.22

Frctn Loss (ft)
0.05

C & E Loss (ft)
0.04

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

the need for
additional

841.97

841.03

0.003309

8183.00

120.79

7.66

15.29

142258.1

270.01

825.74

1.03

1.84

0.19

cross sections.

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 (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Left OB Channel
0.120 0.050
265.00 270.00
5.01 1049.23
5.01 1049.23
3.25 8168.72
5.48 102.00
0.65 7.79
0.91 10.29
56.4  142009.8
5.78 107.95
0.18 2.01
0.12 15.63
0.02 5.13
0.02 0.65

This may indicate

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than

0.7 or greater than 1.4.

sections.

This may indicate the need for additional cross

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross
section.

CROSS SECTION OUTPUT Profile #10-yr

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
284.00

Crit W.S. (ft)
317.80

E.G. Slope (ft/ft)
317.80

Q Total (cfs)
293.56

Top Width (ft)
35.60

Vel Total (ft/s)
0.92

Max Chl Dpth (ft)
8.93

Conv. Total (cfs)
15931.0

Length Wtd. (ft)
39.02

Min Ch El (ft)
0.17

Frctn Loss (ft)
3.38

C & E Loss (ft)
0.42

853.25

0.25

853.00

0.000340

10359.00

224.20

3.18

27.26

562156.5

270.13

825.74

1.58

0.07

0.03

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 (lb/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

This may indicate the need for additional cross sections.

Left OB Channel
0.120 0.050
265.00 270.00
672.05 2270.29
672.05 2270.29
592.87 9472.56
86.60 102.00
0.88 4.17
7.76 22.26
32173.8 514051.7
88.40 107.95
0.16 0.45
0.14 1.86
6.47 15.31
0.78 0.73



CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
284.00

Crit W.S. (ft)
61.56

E.G. Slope (ft/ft)
61.56

Q Total (cfs)
98.50

Top Width (ft)
20.13

Vel Total (ft/s)
1.60

Max Chl Dpth (ft)
3.06

Conv. Total (cfs)
1569.4

Length Wtd. (ft)
20.84

Min Ch El (ft)
0.73

Frctn Loss (ft)
0.20

C & E Loss (ft)
0.07

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

the need for

Profile #25-yr

845.28

1.52

843.77

0.003939

13354.00

145.22

9.32

18.03

212781.9

270.04

825.74

1.13

2.04

0.21

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 (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Left OB

0.120

265.00

42.61

42.61

49.08

23.09

1.15

1.85

782.1

23.61

Channel

0.050

270.00

1328.44

1328.44

13206.42

102.00

9.94

13.02

210430.4

107.95

3.03

30.08

6.84

0.70

This may indicate

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than

0.7 or greater than 1.4.

sections.

This may indicate the need for additional cross

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross
section.

CROSS SECTION OUTPUT Profile #50-yr

E.G. Elev (ft)
Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
284.00

Crit W.S. (ft)
603.02

E.G. Slope (ft/ft)
603.02

Q Total (cfs)
644.26

Top Width (ft)
46.51

Vel Total (ft/s)
1.07

Max Chl Dpth (ft)
12.97

Conv. Total (cfs)
38205.1

Length Wtd. (ft)
52.10

Min Ch El (ft)
0.21

Alpha
0.22

Frctn Loss (ft)
6.93

860.24

0.28

859.95

0.000284

15780.00

253.02

3.21

34.21

935759.7

270.18

825.74

1.78

0.06

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 (Ib/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

This may indicate the need for additional cross sections.

Left OB Channel
0.120 0.050
265.00 270.00
1336.79 2979.76
1336.79 2979.76
1496.76  13638.98
104.51 102.00
1.12 4.58
12.79 29.21
88758.3 808796.3
107.66 107.95
0.22 0.49
0.25 2.24
12.44 20.40



C & E Loss (ft)

0.59

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
284.00

Crit W.S. (ft)
649.51

E.G. Slope (ft/ft)
649.51

Q Total (cfs)
776.01

Top Width (ft)
47 .74

Vel Total (ft/s)
1.19

Max Chl Dpth (ft)
13.61

Conv. Total (cfs)
42378.6

Length Wtd. (ft)
53.70

Min Ch El (ft)
0.25

Alpha
0.30

Frctn Loss (ft)

7.54

C & E Loss (ft)

0.62

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)
0.120

W.S. Elev (ft)
284.00

Crit W.S. (ft)
695.41

E.G. Slope (ft/ft)
695.41

Q Total (cfs)
1094.15

Top Width (ft)
49_37

Vel Total (ft/s)
1.57

Max Chl Dpth (ft)
14.08

Conv. Total (cfs)
46396.7

Length Wtd. (ft)
55.60

Min Ch El (ft)
0.43

Alpha
0.68

Frctn Loss (ft)

8.16

C & E Loss (ft)

0.64

CROSS SECTION

RIVER: Little River
REACH: Reach 1

0.04

Profile #100-yr

861.29

0.35

860.94

0.000335

18250.00

255.48

3.53

35.20

996649.3

270.20

825.74

1.79

0.07

0.05

Profile #500-yr

862.48

0.60

861.89

0.000556

24913.00

258.75

4.60

36.15

1056420.0

270.21

825.74

1.81

0.11

0.10

RS: O

Cum SA (acres)

Element

wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

Element

wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)

Cum SA (acres)

0.93

Left OB
0.120
265.00
1440.38
1440.38
1822.62
105.74
1.27
13.62
99535.2
109.26
0.28
0.35
13.37

0.94

Left OB
0.120
265.00
1541.21
1541.21
2597.42
107.37
1.69
14.35
110141.8
111.16
0.48
0.81
14.47

1.16

0.73

Channel
0.050
270.00
3080.19
3080.19
15651.37
102.00
5.08
30.20
854735.6
107.95
0.60
3.03
21.12

0.73

Channel
0.050
270.00
3176.79
3176.79
21221 .44
102.00
6.68
31.15
899881.9
107.95
1.02
6.83
21.83

0.73



INPUT
Description: Exit Section

Station Elevation Data num= 153
Sta Elev Sta Elev Sta Elev Sta Elev Sta
4440 900 4450 899 4455 898 4460 897 4465
4475 895 4480 894 4485 893 4495 892 4500
4505 890 4515 889 4520 888 4527 887 4534
4538 885 4542 884 4548 883 4552 882 4556
4561 880 4565 879 4570 878 4575 877 4580
4584 875 4588 874 4592 873 4597 872 4602
4606 870 4611 869 4615 868 4619 867 4622
4626 865 4630 864 4635 863 4638 862 4642
4682 861 4704 862 4722 862 4727 861 4731
4735 859 4740 858 4742 857 4748 856 4751
4755 854 4760 853 4765 852 4768 851 4773
4776 849 4782 848 4786 847 4790 846 4795
4800 844 4807 843 4814 842 4826 842 4853
4863 844 4925 844 4928 843 4931 842 4955
5000 826.84 5050 836.29 5064 839.72 5070 841 5076
5085 843 5100 844 5119 845 5129 846 5134
5139 847 5141 849 5144 850 5147 851 5152
5157 853 5162 854 5170 855 5175 856 5183
5190 858 5195 859 5200 860 5205 861 5212
5218 863 5225 864 5230 865 5235 866 5244
5260 868 5273 869 5286 870 5299 871 5320
5330 873 5338 874 5346 875 5353 876 5360
5366 878 5375 879 5382 880 5388 881 5392
5398 883 5404 884 5410 885 5416 886 5423
5431 888 5440 889 5448 890 5456 891 5463
5470 893 5483 894 5499 895 5530 895 5540
5546 893 5551 892 5556 891 5562 890 5571
5583 888 5590 887 5594 886 5600 885 5605
5614 886 5622 887 5630 888 5640 889 5650
5658 891 5664 892 5671 893 5682 894 5700
5705 896 5710 897 5720 898

Manning®s n Values num= 3
Sta n Vval Sta n Vval Sta n Vval
4440 .12 4931 .05 5064 .12

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

4931 5064 0 0 0 1

CROSS SECTION OUTPUT Profile #2-yr

E.G. Elev (ft) 837.74 Element Left OB
Right OB

Vel Head (ft) 2.30 Wt. n-Val.

W.S. Elev (ft) 835.43 Reach Len. (ft)

Crit W.S. (ft) 835.43 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.022827 Area (sq ft)

Q Total (cfs) 5291.00 Flow (cfs)

Top Width (ft) 95.69 Top Width (ft)

Vel Total (ft/s) 12.18 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 8.59 Hydr. Depth (ft)

Conv. Total (cfs) 35020.1 Conv. (cfs)

Length Wtd. (ft) Wetted Per. (ft)

Min Ch El (ft) 826.84 Shear (Ib/sq ft)

Alpha 1.00 Stream Power (Ib/ft s)

Frctn Loss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)
CROSS SECTION OUTPUT Profile #5-yr

E.G. Elev (ft) 839.94 Element Left OB
Right OB

Vel Head (ft) 2.82 Wt. n-Val.

W.S. Elev (ft) 837.12 Reach Len. (ft)

Crit W.S. (ft) 837.12 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.021247 Area (sq ft)

Q Total (cfs) 8183.00 Flow (cfs)

Top Width (ft) 108.42 Top Width (ft)

Vel Total (ft/s) 13.48 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 10.28 Hydr. Depth (ft)

Conv. Total (cfs) 56139.5 Conv. (cfs)

Elev
896
891
886
881
876
871
866
861
860
855
850
845
843

833.61
842
847
852
857
862
867
872
877
882
887
892
894
889
885
890
895

Expan.

Channel
0.050

434.55
434.55
5291.00
95.69
12.18
4.54
35020.1
97.31
6.36
77.48

Channel
0.050

606.87
606.87
8183.00
108.42
13.48
5.60
56139.5



Length Wtd. (ft)
Min Ch El (ft)

Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (fb)

Right OB

Vel Head (ft)

0.120

W.S. Elev (ft)
Crit W.S. (ft)

718.84

E.G. Slope (ft/ft)

718.84

Q Total (cfs)

518.59

Top Width (ft)

93.00

Vel Total (ft/s)

0.72

Max Chl Dpth (ft)

7.73

Conv. Total (cfs)

34347.5

Length Wtd. (ft)

94.83

Min Ch EI (ft)

0.11
Alpha
0.08

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)

Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)

0.120

W.S. Elev (ft)
Crit W.S. (ft)

1524.34

E.G. Slope (ft/ft)

1524.34

Q Total (cfs)

1190.98

Top Width (ft)

136.00

Vel Total (ft/s)

0.78

Max Chl Dpth (ft)

11.21

826.84
1.00

Profile #10-yr

853.14

0.14

853.00
838.16

0.000228

10359.00

397.00

2.14

26.16

686099.8

826.84

1.98

Profile #25-yr

843.04

3.59
839.45
839.45

0.019921
13354.00
124.61
15.20
12.61
94614.9

826.84
1.00

Profile #50-yr

860.14

0.14

860.00
840.39

0.000163

15780.00

469.00

2.00

33.16

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element
Wt. n-Val.

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

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)

Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element
Wt. n-Val.

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

Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)

Hydr. Depth (ft)

Left OB

0.120

1453.50

1453.50

1124.87

171.00

0.77

8.50

74502.5

172.58

0.12

0.09

Left OB

Left OB

0.120

2754.00

2754.00

2476.76

200.00

0.90

13.77

110.50
7.28
98.22

Channel

0.050

2671.24

2671.24

8715.54

133.00

3.26

20.08

577249.8

136.23

0.28

0.91

Channel
0.050
878.60
878.60
13354.00
124.61
15.20
7.05
94614.9
127 .37

8.58
130.39

Channel

0.050

3602.24

3602.24

12112.26

133.00

3.36

27.08



Conv. Total (cfs)

93427.6

Length Wtd. (ft)

138.42

Min Ch ElI (ft)

0.11
Alpha
0.09

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)

0.120

W.S. Elev (ft)
Crit W.S. (ft)

1662.84

E.G. Slope (ft/ft)

1662.84

Q Total (cfs)

1446.13

Top Width (ft)

141.00

Vel Total (ft/s)

0.87

Max Chl Dpth (ft)

11.79

Conv. Total (cfs)

105426.5

Length Wtd. (ft)

143.52

Min Ch ElI (ft)

0.14
Alpha
0.12

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)

Right OB

Vel Head (ft)

0.120

W.S. Elev (ft)
Crit W.S. (ft)

1807.34

E.G. Slope (ft/ft)

1807.34

Q Total (cfs)

2050.45

Top Width (ft)

148.00

Vel Total (ft/s)

1.13

Max Chl Dpth (ft)

12.21

Conv. Total (cfs)

117311.6

Length Wtd. (ft)

150.59

Min Ch ElI (ft)

0.23
Alpha
0.26

Frctn Loss (ft)
C & E Loss (ft)

1237881.0

826.84

Profile #100-yr

861.17
0.17

861.00
841.23

0.000188
18250.00
478.00
2.18
34.16

1330475.0

826.84

2.23

Profile #500-yr

862.28

0.28

862.00
843.49

0.000306

24913.00

556.00

2.80

35.16

1425337.0

826.84

2.28

Conv. (cfs)

Wetted Per. (ft)

Shear (Ib/sq ft)
Stream Power (Ib/ft s)

Cum Volume (acre-ft)
Cum SA (acres)

Element
Wt. n-Val.

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

Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (Ib/sq ft)
Stream Power (Ib/ft s)

Cum Volume (acre-ft)
Cum SA (acres)

Element
Wt. n-vVal.

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 (Ib/sq ft)
Stream Power (Ib/ft s)

Cum Volume (acre-ft)
Cum SA (acres)

Warning: Divided flow computed for this cross-section.

194292.5

202.51

0.14

0.12

Left OB

0.120

2956.00

2956.00

2958.77

204.00

1.00

14.49

215702.2

206.63

0.17

0.17

Left OB

0.120

3215.50

3215.50

4161.18

275.00

1.29

11.69

238071.6

277.88

0.22

0.29

950160.6

136.23

0.27

0.90

Channel

0.050

3735.24

3735.24

13845.11

133.00

3.71

28.08

1009346.0

136.23

0.32

1.19

Channel

0.050

3868.24

3868.24

18701.37

133.00

4.83

29.08

1069954.0

136.23

0.54

2.62



SUMMARY OF MANNING®*S N VALUES

River:Little River
Reach

Reach 1
Reach 1
Reach 1
Reach 1

River Sta.

oOFrNW®W

SUMMARY OF REACH LENGTHS

River: Little River
Reach

Reach 1
Reach 1
Reach 1
Reach 1

River Sta.

OFr NW

nl

.12
.12

.12

Left

380
290
265

n2

.05
.05
.05
.05

Channel

410
290
270

0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: Little River

Reach

Reach 1
Reach 1
Reach 1
Reach 1

River Sta.

OoOFrN®W

Contr.

1
1
1
1

Expan.

WwWwww

n3

.12
.12

.12

Right

405
290
284



HEC-RAS EXISTING / PROPOSED BRIDGE MODEL



RIVER FLOODS



HEC-RAS Plan: Little River River: Little River Reach: Reach 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.5. E.G. Elev E.G. Slops Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (f) {ft) (ft) (ftiit) (it/s) (sq i) (1)

Reach 1 3 2-yr 5291.00 827.26 844.22 844,37 0.000450 3.13 1817.50 229.96 0.16|
Reach 1 3 B-yr 8183.00 B827.26 847.19 B847.40 0.000486 3.74 2684.76 404.79 0.18 \
Reach 1 3 10-yr 10359.00 827.26 849.01 849.24 0.000483 4.04 3465.87 449,08 0.18]
Reach 1 3 25-y1 13354.00 827.26 851.18 B851.45 0.000477 4.38 4476.22 477.21 0.18

Reach 1 3 50-yr 15780.00 827.26 852.78 B853.07 0.000471 4.60 5254 .48 496.40 0.18]
Reach 1 3 100-yr 18250.00 827.26 854.29 854.59 0.000464 4.80 6014.70 512.31 0.18
Reach 1 3 500-yr 24913.00 827.26 857.92 858.27 0.000450 5.25 7939.62 545.40| __0.19]
Reach 1 2 2-yr 5291.00 825.74 843.92 834.78 84415 0.000593| 3.89 145557 146.94 0.19/
Reach 1 2 5-yr 8183.00 825.74 846.80 836.44 B47.15 0.000709 4.85 1954.87 195.37 0.214

Reach 1 2 10-yr 10359.00 825.74 848.53 B37.47 848.97 0.000779 5.45 2303.48 204.34 0.23/
Reach 1 2 25-yr 13354.00 825.74 850.61 838.80 851.17 0.000861 6.16 2737.66 213.65 024
Reach 1 2 50-yr 15780.00 825.74 852.13 839.79 852.77 0.000914 6.67 3067.57 220.67 __0,_25
Reach 1 2 100-yr 18250.00 B25.74 853.56 840.78 854.28 0.000960 713 338717 226.81| 0.26
Reach 1 2 500-yr 24913.00 825.74 857.00 843.20 857.94 0.001056 8.22 419216 240.41| _0.28]

I |

Reach 1 1.6 Bridge \ J |
Reach 1 1 2-yr 5291.00 825.74 843.67 843.91 0.000635 3.97 1418.16 144,12 0.19,
Reach 1 1 5-yr 8183.00 825.74 846.46 846.84 0.000765 4.97 1889.99 192.36 0.22|
Reach 1 1 10-yr 10359.00 825.74 848.15 848.62 0.000845 5.59 2225.23 202.80 D.24l
Reach 1 1 25-yr 13354.00 825.74 850.17 850.76 0.000936 6.33 2643.59 211.85 0.25‘
Reach 1 1 50-yr 15780.00 825.74 851.65 852.33 0.0009895 6.85 2961.86 218.26 0.26

Reach 1 1 100-yr 18250.00 825.74 853.05 853.81 0.001046 7.33 3270.52 224.38 0.27

Reach 1 1 500-yr 24913.00 825.74 856.41 857.40 0.001152 8.45 4049.55 238.63| {]._29‘J
Reach 1 0 24yt 5291.00 826.84 843.50 835.43 843.72 0.000700 3.73 1507.99 220.66 0.20}
Reach 1 0 5-yr 8183.00 826.84 846.33 837.11 846.61 0.000701 4,37 2376.73 341.95 0.21}
Reach 1 0 10-yr 10359.00 826.84 848.04 838.18 848.36 0.000700 4,73 2979.77 358.31 0.21]
Reach 1 0 25-yr 13354.00 826.84 850.11 839.47 850.47 0.000701 5.16 3732.91 371.85 0.22
Reach 1 0 50-yr 15780.00 826.84 851.62 840.39 852.02 0.000700 5.45 4305.65 383.97 0.22‘}
Reach 1 0 100-yr 18250.00 826.84 853.05 841.23 853.48 0.000701 5.73 4863.31 397.50 0.2_3_‘1
Reach 1 0 500-yr 24913.00 826.84 856.51 843.49 857.02 0.000700 6.37 6299.26 434.08| 0.23/




HEC-RAS Plan: Littlle River River: Litlle River Reach: Reach 1

Reach River Sta Profile E.G. Elav W.S.Elev | CritW.s. Frcin Loss C&ELoss Top Width Q Left Q Channel Q Right Vel Chnl Flow Area
{ft) A{ft) () ; () (ft) (ft} (cfs)- (cfs) (cfs) (f's) (sq ft)
Reach 1 3 2-vr 844.37 844.22 0.21 0.01 229.96 5236.60 54.40 3.13 1817.50
Reach 1 3 5-yr B847.40 B847.19 0.24 0.01 404.79 0.59 7914.10 268.31 3.74 26B84.76
Reach 1 3 10-yr B49.24 849.01 0.25 0.02 449,08 16.71 9655.53 686.75 4.04 3465.87
Reach 1 3 25-yr 851.45 851.18 0.26 0.03 A77.21 67.93 11878.05 1408.02 4,38 4476.22|
Reach 1 3 50-yr 853.07 B852.78 0.26 0.04 496.40 123.56 13585.03 2071.41 4.60 525d£8_1
Reach 1 3 100-yr 854.59 854.29 0.26 0.04 512.31 191.16 15258.51 2800.33 4.80 6014.70}
Reach 1 3 500-yr 858.27 857.92 0.27 0.06 545.40 408.68 19548.61 4955.70 5.25 7939.62|
Reach 1 2 2-yr 844,15 843.92 834.78 0.05 0.00 146.94 21.08 5228.80 41.12 3.89 1455.57
Reach 1 2 5-yr. B47.15 846.80 836.44 0.07 0.00 195.37 119.42 7939.68 123.90 4.85 1954.87
Reach 1 2 10-yr 848.97 848.53 837.47 0.08 0.00 204.34 277.68 5882.50 198.82 5.45 2303.48|
Reach 1 2 25-yr 851.17 850.61 838.80 0.08 0.00 213.65 550.47 12483.92 319.61 6.16 2737.66
Reach 1 2 50-yr 852.77 852.13 839.79 0.09 0.00 220.67 812.55 14545,31 422.15 6.67 3067.57
Reach 1 2 100-yr 854.28 853.56 B40.78 0.10 0.00 226.81 1108.15 16605.83 536.02 713 3387.17
Reach 1 2 500