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FRA-33-24.76 Hydraulic Report
U. S. Route 33 Over Georges Creek

Introduction

The purpose of this report is to present the drainage design for the widening of U.S. Route 33 in
southeastern Franklin County, Ohio. The overall project will provide additional lanes in each
direction of U. S. Route 33 on the median side. The work at the structures carrying U. S. Route
33 over Georges Creek will widen each structure on the median side to accommodate the
additional travel lane in each direction.

Project Description

The project area is located in southeastern Franklin County and is entirely within the watershed
of the Georges Creek. Two existing structures constructed in 1963 carry U.S. 33 over the waters
of Georges Creek (Structure File Number 2502194 [Left] and 2502224 [Right]). Each bridge is
a three span continuous reinforced concrete slab structure with span lengths of 24 feet, 30 feet,
and 24 feet. The existing deck width of each structure is 39 feet from parapet to parapet. The
deck is a concrete deck with a 2.25” concrete wearing surface overlay. The substructure is a
capped pile substructure.

This project proposes four options. The first is to widen each existing structure by reconstructing
the abutments of both bridges, adding piers and extending the pier cap, widening the deck, and
providing a new parapet wall. The widened structures will meet at the centerline and
functionally become one single structure. All work will occur between the two existing
structures. The existing upstream face of SFN 2502194 and the existing downstream face of
SFN 2502224 will not be changed, as the deck will be reconstructed to match the existing deck.

The three other options are new structures and are a 3-span continuous slab bridge, a single-span
steel bridge, and a Conspan 48-foot span arch. These options will remove the existing structures
entirely and replace the pair of bridges with a single structure from the upstream face of SFN
2502194 and the existing downstream face of SFN 2502224,

Drainage Criteria

The project area spans multiple jurisdictions, but the two structures are located entirely within
Madison Township, Franklin County, Ohio. The drainage criteria of the current ODOT Location
and Design Manual, Volume 2 will govern the drainage design for the project. The following
storm events will be used for the design of this project:
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e 2% AEP: Hydraulic Design Storm, Flood Hazard Evaluation
e 1% AEP: Design Check Storm, Floodplain Elevation Comparison, Scour Design Storm
e 0.2% AEP: Scour Check Storm

Georges Creek - Flood Plain and Flood Hazard Study

Georges Creek in the project area has been modeled by FEMA and is the subject of a published
Flood Insurance Study, complete with cross-sections and flow data for various points along its
length where tributary flows enter. This FIS is the basis of the flood plain analysis for this
project. Two FEMA cross-sections (Cross-Sections E and F) lie within the project stream study
limits. These offer a starting point for the analysis and also act to help calibrate the hydraulic
model. The Flood Insurance Study for this waterway was originally published 16" June 2011
(FIS 39049CV001D-004D). Subsequent to this study, two Letters of Map Revision were issued
covering the project area:

e Case No. 19-05-3292P (Effective 19" December 2019): Revised floodway data for cross-
sections U through AD and revised the entire profile of Georges Creek, including the
project area.

e Case No. 22-05-1492P (Effective 5 December 2023): Revised floodway data and base
flood elevations for cross-sections B through F and revised profile between those cross-
sections. This LOMR changed the base flood elevations at cross-sections E and F, both
of which lie within the project area.

The hydraulic analysis of this project site will use the data from the original FIS except where it
has been supplanted or amended as a result of the two Letters of Map Revision. The Letters of
Map Revision changed base flood elevations in the project area but did not change the flow rate
data from the original FIS.

Subsequent to the initial submittal of the hydraulic analysis in April 2025, information came to
light that a revised FEMA hydraulic model and FIS would be forthcoming the entire Big Walnut
Creek watershed, including this watershed. This model is currently under development and
formal adoption of the model, along with new base flood elevations, is currently in the
rulemaking process. This analysis uses the existing FIS from 2011, as it is the binding regulatory
model of the watershed and will remain so until the new FIS is issued and becomes final.

Modeling Parameters

The Army Corps of Engineers’ HEC-RAS River Analysis system was used to model Georges
Creek through the project area. In order to provide for adequate modeling of the contraction and
expansion area, the model of the main stem of Georges Creek extends 1,000 feet downstream of
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the project structures and 1,400 feet upstream the project structures. This provides room to
model the contraction of the flow upstream of the structure and model the expansion after the
water passes through the structures. The model is based on a subcritical flow regime and uses
FEMA flow data and water surface elevations in conjunction with Franklin County Auditor
mapping to establish flood levels. Bathymetric survey data was collected at many of the cross-
sections and is used to model the creek bed. This provides the best correlation to the FIS, as the
FIS states that Franklin County mapping was used to develop contours and adjust cross-sections
for the project. The existing project structures used survey data for dimensions and elevations.
Proposed project structures were based on the proposed modifications to the structure. This
generated two hydraulic models — an existing model calibrated to the FIS and a proposed model
that adjusted the structures in the existing model to match the proposed structure work in this
project.

HEC-RAS input consisted of cross-sections cut from Franklin County Auditor’s contour
mapping. Cross-sections were cut immediately up and downstream of the bridge and then at
intervals of 100 to 300 feet as needed to model flow transitions. Station 10+00 was arbitrarily
assigned to the intersection between the stream centerline and the centerline of U.S. 33. Cross-
section stationing was then based off of distance along the stream center from this point.
Franklin County mapping allowed the width of the cross-sections to pick up the high ground on
both sides of the channel in order to allow the model to calculate the water surface elevations
without running out of known topography.

Parameters for the individual HEC-RAS cross-sections were based on the HEC-RAS manual and
field data. The existing stream is generally a straight channel flowing from northeast to
southwest with some minor obstructions. The channel upstream of the bridges has a gentle “S”
curve beginning approximately 500 feet north of structure 2502194. The overbanks on each side
of the channel through the entire project area are lightly wooded in the immediate vicinity of the
creek with open fields in the upland areas directly behind the trees. The open land north of U. S.
33 is largely uncultivated grassland, while the land south of U. S. 33 is cultivated crop land.
North of U. S. Route 33, a recently constructed industrial facility is located a few hundred feet
east of Georges Creek. South of U. S. Route 33, the only active land use is Dill’s Greenhouse
located adjacent to U. S. Route 33 and several hundred feet west of Georges Creek.

The Manning’s “n” value for the stream channel is based on a clean winding stream with minor
obstructions. The values of 0.035 to 0.040 were used and are based on using the normal value
given in Table 3-1, Line A.1.d for “Clean, winding, some weeds and stones” as the channel
description. For the overbanks, the density of the woods appears to be moderate although the
width of the wooded areas adjacent to the creek are somewhat narrow. The HEC-RAS manual
recommends a Manning’s “n” value of 0.045 to 0.11 for medium to dense brush. For these
areas, values of 0.045 to 0.05 were used, as the brush quickly gives way to open grassland or
ODOT District Six Resource International, Inc.

FRA-33-24.76 / PID 119387 Engineering Consultants
Hydraulic Report — Georges Creek Page 3 Rii Project W-24-032 11" August 2025

R



cultivated cropland.

Several cross sections contain local high points in the upland areas. These local high points were
incorporated into the model but were not modeled as levees since water can reach areas beyond
the high point before overtopping it. Ineffective flow areas were added near the bridge to model
expansion and contraction areas where water was likely to stagnate and not flow.

The two existing bridges were modeled as a single opening in HEC-RAS, consistent with the
guidance that “[i]f the parallel bridges are very close to each other, and the flow will not be able
to expand between the bridges, the bridges can be modeled as a single bridge.” The embankment
between the two existing structures is a continuation of the sloped abutment of each structure and
prevents any expansion of flow in the roughly 70 feet of space between the structures. The
roadway information and bridge low chord data is based on the field survey of the existing 1963
bridges.

The proposed conditions model the structure as a single structure opening since the proposed
work effectively creates a single continuous bridge from the upstream face of SFN 2502194 to
the downstream face of SFN 2502224. Because the existing structure pair is modeled as a single
structure, the proposed structure model is effectively identical to the existing model since no
changes are proposed to the most upstream and downstream faces of the crossing. Therefore,
obtaining a calibrated model of the existing conditions also furnishes a calibrated model of the
proposed conditions.

Flow Data

The flow data for the 2% AEP, 1% AEP, and 0.2% AEP storm events is based on the FIS flow
data given at the bridge carrying railroad tracks over Georges Creek approximately 6,000 feet
downstream of the project structures. No major creeks or tributaries appear to contribute to
Georges Creek between the railroad bridge and the project structures and the use of the FIS flows
at the railroad bridge are appropriate. This flow data given in the FIS indicates a 2% AEP flow
of 4,718 cfs, a 1% AEP flow of 5,126 cfs, and a 0.2% AEP flow of 7,408 cfs. Since the FIS
flows cover all storm events required to meet the design criteria, no additional analysis was
necessary with other hydrologic methods.

FEMA Calibration

The existing model was calibrated to the FEMA model by using known water surface elevations
at the lower end of the project. Cross-section 1+70 is the most downstream section and is
located at FEMA cross-section E. The initial water surface elevation for the 1% AEP event was
set at 750.80, corresponding to the base flood elevation in the FIS/Letter of Map Revision for
FEMA cross-section E. Initial water surface elevations for the 2% AEP and 0.2% AEP were

interpolated from the graphical stream profile at FEMA cross-section E. The initial water
ODOT District Six Resource International, Inc.
FRA-33-24.76 / PID 119387 Engineering Consultants
Hydraulic Report — Georges Creek Page 4 Rii Project W-24-032 11" August 2025

R



surface elevations for the 2% AEP and 0.2% AEP events were 750.50 and 751.70 respectively.

Examination of the cross-sections and field data then led to the setting of ineffective flow areas.
This led to the generation of the existing condition profile. We then compared the overall
appearance of the profile to the FEMA model and water surface elevations at FEMA cross-
sections close to the HEC-RAS sections. See table 1-1 below for comparisons.

Table 1-1

HEC- | FEMA 2% AEP 1% AEP 0.2% AEP
RAS Cross- HEC- HEC- HEC-

Station | Section | RAS | TEMA | pag | FEMA | pis FEMA
1470 E 75050 | 7505 | 750.80 | 750.8 | 75170 | 7517

20194 F 75459 | 754.6 | 754.80 | 7548 | 75521 755.6

The calibration indicates a very close correlation to the elevations in the FEMA model across all
events, although the elevations at cross-section 1+70 are all boundary conditions set by FEMA
cross-section E. At cross-section 20+94, the 2% AEP and 1% AEP elevations are identical to
FEMA cross-section F. The 0.2% AEP elevation is 0.4 feet lower. The profile of the stream at
the bridge indicates a hydraulic jump which the FEMA profile does not have. This jump likely
exists but is not modeled by the FEMA model since the bridge sits in the middle of the 2,000-
foot gap between FEMA cross-sections. The HEC-RAS model provides a number of additional
cross-sections near the bridge with which the hydraulic jump is better modeled.

The overall profile of the flow is very similar to the FEMA model. The FEMA profile indicates
that the U. S. Route 33 bridges have a superstructure depth of almost 12 feet (top elevation near
758.5 and low chord at elevation 746). It is not entirely clear whether this is a graphical error on
the profile, but the similarity between the FEMA profile and HEC-RAS profile suggest that it is,
since the HEC-RAS model used survey data for deck and low chord elevations and correlates to
the FEMA water surface lines.

Summary of Existing Conditions

The existing flow regimes for the storm events as they flow through the project structures
generally show a free-flowing channel downstream of the structure and a backwater effect
upstream of the structures. For all profiles, the flow is very slow and sluggish across a wide
floodplain. Although the FEMA maps do not show water flowing over U. S. Route 33, there is a
roadway sag west of the bridges with a low point of 751.9. Based on model elevations (and even
the FEMA profile), flow in the overbank almost certainly overtops the roadway embankment but
not to an extent that it causes overtopping of the bridges. All storm events show a hydraulic jump
located downstream of the structures before leveling out upstream of the structures. Water
surface elevations for all events are higher than the low chord elevation at the upstream face of
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the bridge, but the overtopping of the roadway west of the bridges provides some relief for the
high flow events.

Proposed Conditions

The model for the proposed conditions is based off of the existing conditions model with
modifications to the U.S. 33 structures. Options include widening of the existing bridge in the
median to create one single wide structure and three replacement options. Because the HEC-
RAS modeling approach for adjacent parallel bridges treats the bridge pair as a single structure
from the upstream face of the first bridge to the downstream face of the second bridge, the
proposed bridge modeling method is identical to the existing modeling method of a single
structure measured from the upstream face of the westbound structure to the downstream face of
the eastbound structure.

For the proposed structure, four options are presented:

1. Widening of the existing three-span continuous slab bridge. This option retains the 25°-
30°-25’ spans but widens both to the median side to meet at a joint. The two piers would
be extended to support the widened span. The existing abutments are retained and also
extended through the median.

2. Constructing a new three-span continuous slab bridge with spans of 28°-35’-28". The
slab deck has a superstructure depth of 18”. Two new piers are proposed, each located on
the upland side of the existing pier. The abutments are set back from the existing
abutments on both sides to accommodate the longer overall bridge length.

3. Single-span steel beam bridge with a span length of 68”. The overall superstructure depth
is 3.25°. Both existing piers will be removed. New abutments will be constructed inside
the existing abutments to accommodate the shorter bridge length.

4. Precast Conspan 48’ arch, set to provide a minimum 18” distance from the roadway
surface to the top of the arch structure. The arch is roughly centered on the stream
channel. Existing piers and abutments will be removed. This option reduces the
hydraulic opening at higher elevations but provides additional flow area at lower
elevations by eliminating the sloped abutments under the existing bridge.

The extent of stream channel disturbance varies for all proposed structures. The widened 2-span
slab structure has the least disturbance, requiring only the construction of extended piers. The
single-span steel beam structure removes existing piers, but all other construction is located in
upland areas. The longer 3-span continuous slab removes existing piers and constructs new piers
throughout the entire width of the bridge pair. The Conspan arch is the most invasive, as it
reconfigures the stream channel banks near the normal water surface elevation.
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Discussion of the results of the proposed modeling will by presented in turn with a summary at
the end.

Option 1 — Widened 3-Span Continuous Slab Bridge

The results of the proposed model show no change between existing and proposed conditions for
all storm events. This is to be expected, as the models are nearly identical owing to modeling the
existing parallel bridges as a single structure. The superstructure depth is the same and the
hydraulic opening is identical. Table 2-1 below summarizes the flow for existing and proposed
conditions at the section upstream of the bridge. All output tables are attached in the appendices.

Table 2-1 — Widened 3-Span Continuous Slab — 25°-30°-25’

Station Event Flow (cfs) Condition Elevation (ft) | Velocity (ft/s)
1074 | WARP | 4TS s
10+74 0.2% AEP 7,408 li’;i;gs“e% ;23:2; ;:88

The HEC-RAS analysis, calibrated by the FEMA FIS, shows that this proposed option causes no
increase in the 100-year floodplain and has no significant impact on the behavior of the 100-year
storm event.

Option 2 — New 3-Span Continuous Slab Bridge

The results of the proposed model show that the proposed structure produces the same water
surface elevation or a slightly lower water surface elevation across all storm events. The
proposed structure is a longer span structure and provides a slightly greater hydraulic opening
than the existing structure. The greatest elevation drops are in the higher frequency storm
events, as these storm events are more reliant on the hydraulic opening to convey flow under the
bridge. For less frequent events, the roadway overtops and the structure hydraulic opening has
less overall effect on the overall hydraulic capacity. The events with lower water surface
elevations do produce higher velocities, but these are within 0.01 to 0.05 ft/s of the original and
are generally under 3 feet per second. Table 2-2 on the following page presents the comparison
between existing and proposed models at the cross-section upstream of the bridge.
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Table 2-2 — New 3-Span Continuous Span Bridge — 28°’-35’-28’

Station Event Flow (cfs) Condition Elevation (ft) | Velocity (ft/s)
1074 | WGARP | 516 e s
10+74 | 0.2% AEP 7,408 li’;isgsnegd ;23:2; ;:8(1)

The HEC-RAS analysis shows that this proposed option causes no increase in the 100-year
floodplain and has no significant impact on the behavior of the 100-year storm event.

Option 3 — Single Span Steel Beam Bridge

The results of the proposed model show an increase in water surface elevation for all storm
events. This is a direct result of the reduced hydraulic opening, as the structure is about 10 feet
shorter than existing. Removal of the piers does not offset the reduction in hydraulic opening.
The reduced opening causes the flow to stall upstream of the bridge, producing lower velocities
which translate to higher water surface elevations. The increases in water surface elevations
vary, with a slight increase in the 4% AEP and a larger increase in the 2% AEP, both of which
are sensitive to the size of the hydraulic opening. The less frequent events are not affected as
much, but do see a rise. The increase in the 1% AEP elevation would require FEMA
coordination, as it prevents the issue of a no-rise certificate for this option. Table 2-3 below
presents the comparisons for the cross-section upstream of the bridge.

Table 2-3 — Single Span Steel Bridge — 68’ Span

Station Event Flow (cfs) Condition Elevation (ft) | Velocity (ft/s)
1074 | 26ABP | AT o s ios
10474 | 0.2% AEP 7,408 li’:;g;gd ;23:% ;gg

The HEC-RAS analysis shows that this proposed option causes an increase in the 1% AEP water
surface elevation. The 2% AEP water surface elevation increases by nearly half a foot, which
would greatly expand the area of inundation of this storm event. While the overbanks are largely
agricultural uses, the proposed 2% AEP would slightly increase flood risks in the area for
potential future land use.

Option 4 — Conspan 48-Foot Arch
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The results of the proposed model show an increase in water surface elevation across all storm
events. The reduced hydraulic opening of the arch restricts the flow upstream, although in a
different manner than the traditional bridge options. For more frequent events, the water surface
elevation has a fairly consistent 0.2-foot rise. This is a result of the arch providing additional
hydraulic width at lower elevations with the constriction of flow occurring at the top of the arch.
The less frequent events have a much smaller water surface elevation rise between 0.04 and 0.06
feet, again owing to the fact that overtopping of the U. S. 33 roadway means changing the size
hydraulic opening at the bridge has a smaller effect on the overall water surface profile.

As with Option 3, the increase in the 1% AEP elevation would require FEMA coordination, as it
prevents the issue of a no-rise certificate for this option. Table 2-4 below presents the
comparisons for the cross-section upstream of the bridge.

Table 2-4 — Conspan 48-Foot Arch

Station Event Flow (cfs) Condition Elevation (ft) | Velocity (ft/s)
1074 | DAARR | 4TS s
1074 | WGARP | 516 o
10474 | 0.2% AEP 7,408 I;Er’:;(t)isne% ;gjg; ;:8(3)

The HEC-RAS analysis shows that this proposed option causes an increase in the 1% AEP water
surface elevation. The 2% AEP water surface elevation increases by about two inches, which
would slightly expand the area of inundation of this storm event.

Summary and Comparison of Options

The tables below summarize some of the main characteristics of the four bridge options,
including clearance data for the design storm and elevations at FEMA cross-sections and
upstream of the bridge.

Table 2-5 — Design Storm Clearance

Bridge Configuration Low Chord 2% AEP WSEL Clearance
Existing 3-Span Slab 751.74 754.15 -2.41
1 Widened Slab 751.74 754.15 -2.41
2 New 3-Span Slab 751.82 754.11 -2.29
3 Single Span Steel 750.12 754.62 -4.50
4 Conspan 48’ Arch 751.06 754.31 -3.25
ODOT District Six Resource International, Inc.
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The design storm event does not clear the existing structure. Of the proposed structures, the
widened slab maintains the existing design storm hydraulic performance. The new 3-span slab
structure provides a slight improvement in design clearance but is not close to achieving
clearance. The single span steel bridge and the Conspan 48-foot arch have a combination of a
lower low chord and cause a rise in the water surface elevation from existing conditions,
worsening the design clearance.

Table 2-6 — 1% AEP Water Surface Elevation Comparison Table

1470 (FEMA E) 10+74

(Bridge Upstream) 20+94 (FEMA F)

Structure Option

Existing | Proposed | Existing | Proposed | Existing | Proposed
PoWidened 35pan | 75080 | 75080 | 75446 | 7s4d6 | 75480 | 75480

2 — New 3-Span Slab 750.80 750.80 754.46 754.45 754.80 754.80

3 — Single Span Steel 750.80 750.80 754.46 754.48 754.80 754.82

4 — Conspan 48” Arch | 750.80 750.80 754.46 754.50 754.80 754.83

The first two options produce no increase in the base flood elevations along Georges Creek and
would not require further FEMA coordination. Options 3 and 4 produce a rise in the base flood
elevations upstream of the proposed structure.

Proposed Structure Recommendation

Options 1 and 2 are both preferred options for the proposed structure as neither causes a rise in
the base flood elevation. Both maintain the existing hydraulic profile of Georges Creek and are
equally fit for a proposed structure at the U. S. Route 33 crossing. Options 3 and 4 require
significant FEMA coordination in order to address the rise in base flood elevations. Both change
the hydraulic performance of the crossing across all flood events. If the cost savings of Options
3 and 4 are such that they can offset the additional coordination time and effort with FEMA, they
could be considered viable alternatives.

Fill in the FEMA 100-Year Floodplain

The project places fill in the FEMA 100-year floodplain, but the extent of the fill depends on the
structure option. Each option places fill into the floodplain in different ways, as outlined below.

1. Widened 3-Span Slab Bridge: Places fill in the floodplain incidental to the construction
of extended piers in the median area.

2. New 3-Span Continuous Slab Bridge: Places fill in the floodplain from the two new sets
of piers required across the entire width of the structure. Removes existing piers from the

floodplain.
ODOT District Six Resource International, Inc.
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3. Single-Span Steel Beam Bridge: Places fill within the upland floodplain extents from the
new abutment construction. Removes existing piers from the floodplain.

4. Conspan 48-foot Arch: Places fill in the floodplain including the arch, backfill for the
arch, and proposed rock channel protection. Removes existing piers from the floodplain.

Should it be necessary to compensate for the volume of concrete from the piers and/or abutments
or the fill associated with the Conspan arch, one of the adjacent upstream roadside ditches could
be dredged slightly to provide compensatory storage for the storage lost from the new
substructure elements. The extent of this compensation depends on the option chosen and the
calculated fill below the floodplain elevation.

Flood Hazard Evaluation

The extent of the existing 2% AEP flooding is unoccupied land adjacent to Georges Creek.
Active land use at Dill’s Greenhouse and the industrial site in the northeast quadrant of the
crossing are located in upland areas at elevations higher than the 2% AEP elevations. The only
areas inundated by the 2% AEP flow are open grassland and some cultivated land south of U. S.
Route 33. Options 1 (widening the existing slab bridge) and 2 (new 3-span slab bridge) do not
raise the 2% AEP profile and therefore do not create any new flood hazards. Options 3 (single
span steel bridge) and 4 (Conspan 48-foot arch) do raise the 2% AEP water surface elevation by
approximately six inches and two inches respectively. While these higher elevations may not
pose a current flood hazard, the higher elevations would impact future development of some of
the adjacent land not currently at risk from the 2% AEP.
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APPENDIX A

FEMA MAP AND FIS DATA
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Table 8. Summary of Roughness Coefficients

Stream Channel "n" Overbank '"n"

Alum Creek 0.036-0.050 0.042-0.140
Barbee Ditch 0.035-0.055 0.080-0.150
Barnes Ditch 0.035-0.050 0.060-0.200
Baumgardner Ditch 0.030-0.048 0.030-0.080
Beem Ditch 0.035-0.040 0.030-0.110
Big Darby Creek 0039-0.064 0.043-0.068
Big Run 0035-0.040 0.045-0.300
Big Walnut Creek 0.035-0.050 0.020-0.085
Billingsley Ditch 0.040-0.050 0.550-0.070
Bishop Run 0.030-0.035 0.040-0.080
Blacklick Creek 0.025-0.062 0.035-0.100
Blacklick Creek Lateral D 0.045-0.072 0.042-0.091
Blacklick Creek Lateral G-B 0.075 0.092
Blacklick Creek Lateral K 0.049-0.078 0.032-0.083
Blacklick Creek Tributary C 0.075 0.083-0.090
Blau Ditch 0.040-0.055 0.080-0.160
Brown Run 0.030-0.060 0.035-0.110
Clover Groff Ditch 0.028-0.036 0.045-0.070
Coble-Bowman Ditch 0.058-0.073 0.090-0.105
Cosgray Ditch 0.030-0.060 0.080-0.200
Cramer Ditch 0.035-0.055 0.060-0.120
Dry Run 0.040-0.060 0.080-0.160
Dysar Ditch 0.036-0.063 0.060-0.095
Early Run 0.045-0.050 0.050-0.075
French Run 0.048-0.061 0.065-0.085
French Run (Lateral G-A) 0.028-0.059 0.034-0.090
Georges Creek

Grant Run 0.012-0.048 0.060-0.078
Grove City Creek 1 0.040-0.075 0.030-0.075
Grove City Creek 2 0.020-0.045 0.040-0.080
Haines Ditch 0.050 0.085-0.090
Hamilton Ditch 0.035-0.045 0.050-0.075
Hayden Run 0.030-0.050 0.040-0.075
Faust County Ditch 0.030-0.050 0.040-0.150
Hellbranch Run 0.035-0.040 0.045-0.065
McCoy Ditch 0.035-0.040 0.045-0.065
Indian Run 0.025-0.050 0.055-0.100
North Fork Indian Run 0.025-0.050 0.055-0.100
Lisle Ditch 0.035-0.040 0.060-0.070
Little Darby Creek 0.045-0.060 0.053-0.079
Little Walnut Creek 0.030-0.050 0.030-0.080
Marsh Run 0.030-0.048 0.030-0.080
Martin Grove Ditch 0.042-0.083 0.041-0.076
Mason Run 0.035-0.054 0.043-0.090
Molcomb Ditch 0.035-0.050 0.045-0.150
Mulberry Run 0.040-0.075 0.030-0.075
West Water Run 0.020-0.045 0.004-0.080
Olentangy River 0.032-0.062 0.025-0.138
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APPENDIX B

HYDROLOGIC DATA



Table 7. Summary of Discharges

. Peak Discharges (cfs)
Drainage - t- 2- t- 1- t- 0.2- t-
Flooding Source and Location Area percen percen percen -=-percen
(square miles) annual- annual- annual- annual-
chance chance chance chance

French Run

At confluence with Blacklick Creek 5.46 1,765 2,333 2,700 3,461

Just US of French Run

(Lateral G-A) 2.87 1,009 1,343 1,500 2,037
French Run (Lateral G-A)

At confluence with French Run 2.59 795 1,037 1,187 1,524

At cross-section G 2.10 678 895 1,027 1,325
Georges Creek

é;ez(;{nﬂuence with Little Walnut 14.4 1368 1,432 1,448 1,509

At C&O Railroad 14.4 3,258 4,718 5,126 7,408

Approximately 2.26 miles US of

confluence with Little Walnut Creek 4.4 201 1272 1,374 1.836
Georges Creek Overland Flow

Overland Flow Path * 5 365 485 865
Georges Creek Split Flow

Just DS of divergence from Georges % 150 380 400 695

Creek
Grant Run

Just US of confluence with the Scioto % % % * %

River

Just US of confluence of Patzer Ditch * * * * *

At Borror Road 3.46 655 1,269 1,623 2,729
Grove City Creek 1

At confluence with the Scioto River 7.94 1,400 2,700 3,500 5,900
Haines Ditch

At confluence with Blacklick Creek 2.2 * * 1,182 *
Hamilton Ditch

At confluence with Hellbranch Run 5.86 1,180 2,160 2,700 4.400

At Feder Road Bridge 4.67 940 1,721 2,151 3,506

At Walker Road Bridge 3.32 668 1,223 1,530 2,492

At Roberts Road Bridge 2.55 513 940 1,175 1,914
Hayden Run

At confluence with the Scioto River 8.30 1,580 2,490 3,750 6,300

Approximately 1.83 miles US of

confluence with the Scioto River 8.00 1,225 2,280 2,910 4,890

At CONRAIL 4.79 599 907 1,042 1,488

At Hayden Run Road, approximately

0.4 miles US of Avery Road 4.00 >30 805 926 1,326
Hellbranch Run

At confluence with Big Darby Creek 36.29 4,150 7,500 9,400 15,000

At Beatty Road Bridge 32.55 3,722 6,727 8,431 13,454
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HEC-RAS - EXISTING STRUCTURES
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HEC-RAS HEC-RAS 6.3.1 September 2022
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: FRA-33-2476-2502224
Project File : FRA-33-2476-2502224.prj
Run Date and Time: 8/1/2025 10:07:12 AM

Project in English units

PLAN DATA

Plan Title: Existing
Plan File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.p01

Geometry Title: Existing
Geometry File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.901

Flow Title : Georges Creek FIS
Flow File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.£01

Plan Description:
Existing Conditions - Georges Creek

Plan Summary Information:

Number of: Cross Sections = 24 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 1 Lateral Structures = 0

Computational Information
Water surface calculation tolerance = 0.01

Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Georges Creek FIS
Flow File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.£f01

Flow Data (cfs)



River Reach

0.2% AEP

Georges Creek Main

7408

Boundary Conditions

River Reach

Downstream

Georges Creek Main

750.2

Georges Creek Main

750.5

Georges Creek Main

750.8

Georges Creek Main

751.7

GEOMETRY DATA

Geometry Title: Existing
Geometry File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.9g01

CROSS SECTION

RIVER: Georges Creek
REACH: Main

ta
Sta

RS

2364

Profile

i
oe

AEP

N
o

AEP

1% AEP

0.2% AEP

RS: 2364

INPUT
Description: Cross Section 23+64
Station Elevation Da
Sta Elev
0 758.3

737 757.3
1258 749.9
1409 750.1
1476 745.31
1745 754

Manning's n Values
Sta n Val
0 .05

Bank Sta: Left Rig
1450 14

CROSS SECTION
RIVER: Georges Creek
REACH: Main

INPUT

23
909
1280
1444
1481
1785

Sta

1450

ht
98

num= 28
Elev Sta
758 267
756 969

751.1 1300
749.41 1450

748.55 1498
756 1877

num= 3

n Val Sta
.04 1498

Elev
756
754

749.9
749.71
749.88

757

n Val
.05

Lengths: Left Channel

Description: Cross Section 22+62

Station Elevation Da
Sta Elev
0 758.3

779 757.4
1368 749.5
1499 745.31
1571 752

Manning's n Values
Sta n Val
0 .05

ta
Sta
17
925
1445
1510
1724

Sta
1485

102
RS: 2262

num= 25
Elev Sta
758 270
756 1012
750.3 1462
744.5 1517
754 1759

num= 3
n Val Sta
.04 1524

102

Elev
756
754
750

744 .94
756

n Val
.05

4% AEP

4100

Sta
485
1036
1345
1457
1524

Right
102

Sta
473
1101
1485
1524
1796

2% AEP

4718

Upstream

Elev
755.3
752
750.3
746.27
750

Sta
584
1242
1390
1466
1694

Coeff Contr.

Elev
755.2
752
749.16
750.78
758

.1

Sta
608
1303
1494
1539
1825

Elev
756
750

749.7
745.17
752

Expan.

Elev
756
750

747.49
750.98
758.2

1% AEP

5126

Known

Known

Known

Known

WS

WS

WS

WS



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

1485 1524 110 115 124 .1 .3
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 1445 750.3 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2147

INPUT

Description: Cross Section 21+47

Station Elevation Data num= 26
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 758 264 756 480 755.1 672 756 773 756.5

853 756 1037 754 1138 752 1167 751.7 1223 752.2
1238 752 1336 750 1469 749.56 1477 748.95 1479 745.57
1489 744.61 1498 744.5 1506 745.47 1510 749.03 1519 749.36
1612 750 1651 752 1682 754 1728 756 1792 758

1837 758.3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1469 .04 1519 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1469 1519 52 53 56 .1 .3

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2094
INPUT
Description: Cross Section 20+94 (FEMA F)
Station Elevation Data num= 20
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 757.7 291 756 507 755.1 737 756 806 756.5
863 756 1115 754 1227 752 1383 750 1499 748
1508 746 1519 744.7 1529 744.7 1536 746 1545 748
1691 750 1743 752 1794 754 1830 756 1887 758
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1499 .045 1545 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1499 1545 46 57 72 .1 .3

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2037

INPUT

Description: Cross Section 20+37

Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 756.9 493 756 1093 754 1177 752 1352 750

1485 748.08 1495 746.75 1502 744.91 1511 743.54 1514 744.18
1521 745.42 1523 747.57 1530 747.54 1727 750 1784 752
1833 754 1869 756 2030 756.3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .055 1485 .045 1523 .055



Bank Sta: Left Right Lengths: Left Channel Right
1485 1523 227 179 139
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1858
INPUT
Description: Cross Section 18+58
Station Elevation Data num= 19
Sta Elev Sta Elev Sta Elev Sta
0 758.6 26 758 152 756 789
1034 750 1212 747.68 1220 747.47 1226
1241 743.39 1247 743.98 1253 749 1263
1467 752 1512 754 1558 756 1697
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1212 .04 1263 .055
Bank Sta: Left Right Lengths: Left Channel Right
1212 1263 157 144 142
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1714
INPUT
Description: Cross Section 17+14
Station Elevation Data num= 26
Sta Elev Sta Elev Sta Elev Sta
0 757 313 756 425 754 507
770 753.7 900 754.1 1025 752 1261
1329 748.67 1332 745.11 1339 743.69 1343
1359 743.96 1361 747.31 1373 748.24 1438
1521 748 1610 750 1669 752 1725
2044 756.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1323 .04 1373 .055
Bank Sta: Left Right Lengths: Left Channel Right
1323 1373 116 103 98
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
1438 2044 749 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1611
INPUT
Description: Cross Section 16+11
Station Elevation Data num= 23
Sta Elev Sta Elev Sta Elev Sta
0 758.5 18 758 130 756 235
555 751.5 743 752.1 766 752 1195
1210 745.93 1213 743.38 1222 743.8 1234
1245 745.77 1249 746.74 1390 748 1480
1795 754 2230 756 2410 755.7
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

Coeff Contr.

Elev
754
744.16
749.3
756.5

.1

Sta
895
1232
1403

Coeff Contr.

Elev
753.5
750
743.93
749
754

.1

Sta
644
1323
1349
1502
2020

Coeff Contr.

Elev
754
750

743.21
750

.1

Sta
336
1198
1240
1576

Expan.

Elev
752
743.53
750

Expan.

Elev
754.1
748.74
743.38
747.5
756

Expan.

Elev
752
749.77
743.71
752



0 .055 1198 .04 1249 .055
Bank Sta: Left Right Lengths: Left Channel Right
1198 1249 219 235 242
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1376
INPUT
Description: Cross Section 13+76
Station Elevation Data num= 35
Sta Elev Sta Elev Sta Elev Sta
0 760.1 12 760 169 758 370
691 752 913 751.1 1198 749.7 1333
1615 748 1628 747.41 1635 747.48 1638
1652 742.3 1663 743.27 1667 747.25 1688
1923 750 2063 752 2170 752.5 2277
3327 751.7 3454 752.2 3709 741.7 3900
4444 749.7 4510 750 4765 752 5076
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1635 .04 1688 .055
Bank Sta: Left Right Lengths: Left Channel Right
1635 1688 96 105 115
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2170 5121 752.5 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1271
INPUT
Description: Cross Section 12+71
Station Elevation Data num= 39
Sta Elev Sta Elev Sta Elev Sta
0 760.9 38 760 133 758 428
689 752 1214 750 1293 749.7 1406
1564 750.1 1597 750 1640 748.01 1647
1660 745.91 1664 742.97 1671 742.33 1678
1685 746.15 1690 747.8 1828 748 1923
3179 750 3278 752 3295 753.5 3325
3721 751.6 3916 752.7 4031 749.7 4227
4543 750 4641 752 5017 754 5063
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1647 .04 1690 .055
Bank Sta: Left Right Lengths: Left Channel Right
1647 1690 82 79 75
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1406 754 T
2579 5063 754 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1193

INPUT

Description: Cross Section 11+93

Coeff Contr.

.1

Elev Sta
756 556
750.5 1457
742.3 1647
747.75 1830
752 2552
742.7 3967
754 5121

Coeff Contr.

.3
Elev Sta
756 566
750.2 1492
748.22 1657
742.13 1683
750 2579
751.7 3456
752 4467
754.7

Coeff Contr.
.3

Expan.

Elev
754
750

741.93
748
750.4
752
754.7

Expan.

Elev
754
749.9
744.46
742.5
750.3
752.2
749.7

Expan.



Station Elevation Data num= 45

Sta Elev Sta Elev Sta Elev Sta
0 758.6 336 758 592 756 774
1585 750 1665 749.7 1769 750.1 1816
1868 750 1892 747.55 1897 747.22 1901
1914 742.3 1926 742.72 1931 746.77 1939
1969 748 2015 747.7 2054 748 2160
2732 750 2955 749.7 3029 750 3241
3434 749.7 3480 750.2 3498 749.7 3514
3559 750 4122 752 4157 752.5 4230
4706 749.2 4799 750 4924 752 5225
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1868 .04 1956 .055
Bank Sta: Left Right Lengths: Left Channel Right
1868 1956 71 69 67
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1854 754 T
2402 5293 754 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1124
INPUT
Description: Cross Section 11+24
Station Elevation Data num= 29
Sta Elev Sta Elev Sta Elev Sta
0 755.5 97 756 448 755.9 813
1709 752 2050 750 2102 748 2114
2128 741.8 2141 741.6 2145 741.9 2148
2227 748 2752 748 2882 747.7 3055
3714 752 3744 753.4 3772 752 3812
5000 750 5150 752 5424 754 5502
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2102 .04 2158 .055
Bank Sta: Left Right Lengths: Left Channel Right
2102 2158 24 24 24
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2227 5502 754 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1100
INPUT
Description: Cross Section 11+00
Station Elevation Data num= 24
Sta Elev Sta Elev Sta Elev Sta
0 758 500 756 1002 754 1716
2113 748 2119 746 2126 744 2136
2147 741.8 2156 744 2166 746 2219
2535 750 2831 749 3247 750 3696
3783 752 4182 752 4557 754 4905
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2101 .04 2219 .055

Bank Sta: Left Right Lengths: Left Channel Right

Elev
754
749.7
746.01
746.13
750
750.2
752
752
754

Sta

925
1854
1903
1956
2402
3415
3534
4333
5293

Coeff Contr.

Elev
754
744
744
748
750

754.7

.3

Sta
1244
2120
2158
3630
4659

Coeff Contr.

Elev
752
742
748
752
756

.3

Sta
2101
2137
2383
3740

Coeff Contr.

Elev
752
750.2
742.89
748.2
750.2
750
753.4
750.9
754.7

Expan.

Elev
752.1
742
746
750
748

Expan.
.5

Elev
750
741.7
750.1
753.5

Expan.



2101 2219 26 26
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2383 4905 754 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1074
INPUT
Description: Cross Section 10+74
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev
0 760 531 758 566 757.9
1949 752 1952 750.88 1980 744.85
1998 741.7 2006 742.38 2015 745.97
2266 752 2644 751.5 3564 752
4281 756 4757 758
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1952 .04 2029 .05
Bank Sta: Left Right Lengths: Left Channel
1952 2029 145 144
BRIDGE
RIVER: Georges Creek
REACH: Main RS: 1000
INPUT
Description: FRA-33-24.76 2502224
Distance from Upstream XS = 9.4
Deck/Roadway Width 133.7
Weir Coefficient 2.6

Upstream

num= 17
Sta Hi Cord Lo Cord
0 760.5 740
1416 756 740
1950 754  752.12
2449 752 740
3417 754 740
4281 756.5 740

Deck/Roadway Coordinates

Sta Hi Cord Lo Cord

Upstream Bridge Cross Section Data

Station Elevation Data
Sta Elev Sta
0 760 531
1949 752 1952
1998 741.7 2006
2266 752 2644
4281 756 4757
Manning's n Values
Sta n Val Sta
0 .05 1952
Bank Sta: Left Right
1952 2029
Downstream
num= 20
Sta Hi Cord Lo Cord
0 759.5 740
925 760 740
2417 754 740

400 760 740
1892 754 740
2031 753.66 751.74
2651 751.9 740
3511 754.3 740
4757 758.3 740

num= 22
Elev Sta Elev
758 566 757.9
750.88 1980 744.85
742 .38 2015 745.97
751.5 3564 752
758
num= 3
n Val Sta n Val
.04 2029 .05
Coeff Contr. Expan.
.3 .5

Deck/Roadway Coordinates

Sta Hi Cord Lo Cord

157 760 740
1468 760 740
2462.9 753.98 740

26

Sta
898
1984
2029
3585

Right

145

Sta
943
1949.9
2031.1
2819
3637

Sta
898
1984
2029
3585

Sta
525
1941
2463

Elev
756
742.31
751.07
753.4

Sta
1562
1990
2047
3637

Coeff Contr.

.3

Hi Cord Lo Cord

758
754
753.66
752
754.8

Elev
756
742.31
751.07
753.4

Hi Cord
760.5
756
753.98

740
740
740
740
740

Sta
1562
1990
2047
3637

Lo Cord
740

740
752.19

Elev
754
741.63
751.9
754

Expan.
.5

Elev
754
741.63
751.9
754



2544 753.66 751.81 2544.1 753.66 740 2555 753.59 740
2974 752 740 3176 751.9 740 3344 752 740
3942 754 740 4036 754.3 740 4162 754.8 740
4806 756.5 740 5282 758.3 740
Downstream Bridge Cross Section Data
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 759.5 209 760 538 760.3 924 760 1368
1863 756 2314 754 2463 751.74 2482 745.96 2487 74
2490 742 2504 741.78 2513 742.67 2518 745.34 2536 74
2538 750 2544 752 2710 752 3181 751.4 3645
3967 752 4036 753.8
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2463 .04 2536 .045
Bank Sta: Left Right Coeff Contr. Expan.
2463 2536 .3 .5
Upstream Embankment side slope 2 horiz. to 1.0 vertical
Downstream Embankment side slope = 2 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins = 751.9

Energy head used in spillway design
Spillway height used in design
Weir crest shape

Broad Crested

Number of Abutments = 1
Abutment Data
Upstream num= 4
Sta Elev Sta Elev Sta Elev Sta
1950 752.19 1986 740.19 1995 739.74 2031 7
Downstream num= 4
Sta Elev Sta Elev Sta Elev Sta
2463 752.19 2499 740.19 2505 739.74 2541 7
Number of Piers = 2
Pier Data
Pier Station Upstream= 1975 Downstream= 2488
Upstream num= 4
Width Elev Width Elev Width Elev Width
1 740 1 750.49 2.5 750.5 2.5
Downstream num= 4
Width Elev Width Elev Width Elev Width
1 740 1 750.49 2.5 750.5 2.5
Pier Data
Pier Station Upstream= 2006 Downstream= 2519
Upstream num= 4
Width Elev Width Elev Width Elev Width
1 740 1 750.49 2.5 750.5 2.5
Downstream num= 4
Width Elev Width Elev Width Elev Width
1 740 1 750.49 2.5 750.5 2.5
Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum

Highest Energy Answer

Do not add Weight component to Momentum

Elev
51.74

Elev
51.74

Elev
752.5

Elev
752.5

Elev
752.5

Elev
752.5

Elev
758
2.68
9.58
752



Class B flow critical
inside the bridge
Criteria to check for pressure flow

CROSS SECTION

RIVER: Georges Creek

depth computations use critical depth
at the upstream end

= Upstream energy grade line

REACH: Main RS: 930
INPUT
Description: Cross Section 9+30
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 759.5 209 760 538 760.3 924 760 1368
1863 756 2314 754 2463 751.74 2482 745.96 2487
2490 742 2504 741.78 2513 742.67 2518 745.34 2536
2538 750 2544 752 2710 752 3181 751.4 3645
3967 752 4036 753.8
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2463 .04 2536 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
2463 2536 26 26 26 .3
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 904
INPUT
Description: Cross Section 9+04
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 759.3 339 760 556 760.2 768 760 1208
1594 756 1975 754 2251 752 2482 750 2486
2490 746 2494 744 2500 742.3 2505 742.1 2517
2522 742.3 2527 744 2534 746 2551 748 2655
2670 748 2757 748.8 3463 750 3749 749.9 3965
3991 750 4011 752 4039 753.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2482 .04 2551 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
2482 2551 26 26 26 .3
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2757 4039 753 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 878
INPUT
Description: Cross Section 8+78
Station Elevation Data num= 27
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 758.2 509 759.8 818 758 1006 756 1409
1494 754 1781 752 2076 750 2244 750 2488
2494 746 2502 744 2509 743 2514 742.1 2526
2532 743 2540 744 2557 746 2747 748 3037
3258 747 3421 748 3968 747.7 3992 748 4006
4021 752 4039 753.7

Elev
758
742.68
749.58
752

Expan.

Elev
758
748

742.1
747.9
749.5

Expan.

Elev
754
748

742.1
748
750



Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val
0 .055 2488 .035 2557 .045
Bank Sta: Left Right Lengths: Left Channel Right
2488 2557 25 25 25
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2244 753 T
3037 4039 753 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 852
INPUT
Description: Cross Section 8+52
Station Elevation Data num= 43
Sta Elev Sta Elev Sta Elev Sta
0 757.5 179 756.1 470 756.1 797
1177 754 1365 752 1402 751.5 1502
1689 750 1917 748 2158 746 2280
2418 748 2511 748 2527 746 2538
2554 742 .4 2565 742.3 2568 743 2576
2642 746.1 2711 746.1 2711 745.7 2949
3267 748.2 3512 750 3732 750.5 3884
4031 750 4065 753 4262 750 4792
5178 752 5540 754 5742 756
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2527 .035 2615 .045
Bank Sta: Left Right Lengths: Left Channel Right
2527 2615 74 73 67
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2418 753 F
3732 5742 753 F

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 779
INPUT
Description: Cross Section 7+79
Station Elevation Data num= 48
Sta Elev Sta Elev Sta Elev Sta
0 756.7 94 756 173 754 291
416 754.1 492 753.6 528 754 629
655 756 692 753.5 749 754.3 782
937 752 1011 750 1234 748 1332
1422 751.9 1472 752.3 1510 752 1544
2110 752 2155 752.3 2229 752 2296
2524 750 2594 748 2603 744 2610
2624 742 .6 2637 746 2667 747.1 2698
2852 750 2947 750.3 3334 752 3386
3578 751.7 3987 752 4041 755
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2594 .035 2637 .045
Bank Sta: Left Right Lengths: Left Channel Right
2594 2637 49 57 62
Ineffective Flow num= 1

Sta L Sta R Elev Permanent

Coeff Contr.

Elev
756
752.3
747.7
744
744
746
750
749.6

.3

Sta
1044
1553
2403
2547
2615
3066
4016
5089

Coeff Contr.

Elev
753.8
756
754
750
749.9
751
743
745.9
752.3

.3

Sta
386
642
842
1377
1553
2372
2614
2824
3417

Coeff Contr.

.3

Expan.

Elev
754
752
746
743
746
748

749.9
750

Expan.

Elev
754
756.1
752
754
750
752.1
742 .4
748
752

Expan.



0 2372 7
CROSS SECTION
RIVER: Georges Creek
REACH: Main

INPUT

52.1

RS: 722

Description: Cross Section 7+22

Station Elevation Data num=
Sta Elev Sta Elev
0 756.5 28 756
816 750.2 840 750
1872 751 2133 752
2408 752.4 2475 751.8
2622 748 2644 747.1
2680 742.74 2687 747.44
2795 748.7 2853 747.5
3015 750 3068 749.5
4178 754 4190 754.3
Manning's n Values num=
Sta n Val Sta n Val
0 .055 2644 .04
Bank Sta: Left Right Lengths:
2644 2687
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 2408 752.4 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 584
INPUT
Description: Cross Section 5+84
Station Elevation Data num=
Sta Elev Sta Elev
0 753.5 47 752
493 752.3 686 751
1037 750 1058 748
1141 741.35 1151 743.06
1278 746.2 1306 745.9
1890 752 2623 754
Manning's n Values num=
Sta n Val Sta n Val
0 .055 1115 .04
Bank Sta: Left Right Lengths:
1115 1158
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 939 754.5 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 457
INPUT
Description: Cross Section 4+57
Station Elevation Data num=
Sta Elev Sta Elev
0 753.5 50 752
482 752.1 685 751.1

42
Sta
116

1054

2165

2491

2653

2707

2878

3130

3
Sta
2687

156

28
Sta
247
830

1115

1158

1322

2639

3
Sta
1158

116

23
Sta
277
939

Elev
754
752

752.4
752.2
746.26
746.82
748
750

n Val
.045

Left Channel

138

Elev
750
752

747.39
747.11
746
754.2

n Val
.045

Left Channel

127

Elev
750
753.5

Sta

148
1443
2196
2506
2657
2735
2923
3475

Right
124

Sta
286
939
1123
1167
1386

Right
134

Sta
294
1021

Elev
752
754
752
752

742 .22
748.2
750
752

Sta

794
1591
2291
2567
2675
2750
2968
3741

Coeff Contr.

Elev
749.8
754.5

747.09
746.38
748

.3

Sta
323
1011
1132
1223
1581

Coeff Contr.

Elev
749.8
752

.1

Sta
321
1049

Elev
750
752

751.5
750
742.27
747.5
750.5
752.5

Expan.

Elev
750
752

742.11
745.7
750

Expan.

Elev
750
750



1081 748
1248 742.2
1741 752

Manning's n Values
Sta n Val
0 .045

Bank Sta: Left Rig

1218 12
Ineffective Flow
Sta L Sta R

0 939 7

CROSS SECTION
RIVER: Georges Creek
REACH: Main

INPUT

1206
1257
2104

Sta

1218

ht
85

num=

Elev
53.5

746
745.14
754

num=
n Val
.035

1218
1285
2118

3
Sta
1285

745.33
746.32
754.2

n Val
.045

Lengths: Left Channel

Description: Cross Section 2+93

Station Elevation Da
Sta Elev
0 753.5
715 751.2

1231 741.71
1307 745.7
1827 754

Manning's n Values
Sta n Val
0 .045

ta
Sta
84
1039
1248
1334
1899

Sta
1217

Bank Sta: Left Right

1217 12
Ineffective Flow
Sta L Sta R

0 715 7

CROSS SECTION

60

num=

Elev
51.2

RIVER: Georges Creek

REACH: Main

INPUT

Description: Cross Section 1+70

Station Elevation Data

Sta Elev

0 758.2
174 750
944 748
1173 741.92
1421 752

Manning's n Values
Sta n Val
0 .045

Sta
12
343
1134
1179
1823

Sta
1134

Bank Sta: Left Right
1134 1179

Ineffective Flow num=
Sta L Sta R Elev
0 700 751.7

145
1
Permanent
T
RS: 293
num= 22
Elev Sta
752 262
750 1074
741.4 1254
746 1365
754.5
num= 3
n Val Sta
.035 1260
Lengths:
130
1
Permanent
T
RS: 170
(FEMA E)
num= 23
Elev Sta
758 27
749.5 530
745.68 1146
746.21 1248
754 1884
num= 3
n Val Sta
.035 1179
Lengths:
0
1
Permanent
T

SUMMARY OF MANNING'S N VALUES

River:Georges Creek

165

Elev
750
748

746.08
748

n Val
.045

Left Channel

123

Elev
756
750

741.68
746
754.5

n Val
.045

Left Channel

0

1231
1379

Right
173

Sta
279
1217
1260
1394

Right
121

Sta
47
700
1149
1277

Right

742.45 1237
748 1445

Coeff Contr.

.1
Elev Sta
749.9 300
746.26 1225
746.52 1281
750 1423

Coeff Contr.

.1
Elev Sta
754 90
751.7 862
741.34 1165
748 1315

Coeff Contr.
.1

741.92
750

Expan.

Elev
750
742.11
746
752

Expan.

Elev
752
750

741.14
750

Expan.



Reach River Sta. nl n2 n3

Main 2364 .05 .04 .05
Main 2262 .05 .04 .05
Main 2147 .05 .04 .05
Main 2094 .05 .045 .05
Main 2037 .055 .045 .055
Main 1858 .055 .04 .055
Main 1714 .055 .04 .055
Main 1611 .055 .04 .055
Main 1376 .055 .04 .055
Main 1271 .055 .04 .055
Main 1193 .055 .04 .055
Main 1124 .055 .04 .055
Main 1100 .055 .04 .055
Main 1074 .05 .04 .05
Main 1000 Bridge

Main 930 .055 .04 .045
Main 904 .055 .04 .045
Main 878 .055 .035 .045
Main 852 .055 .035 .045
Main 779 .055 .035 .045
Main 722 .055 .04 .045
Main 584 .055 .04 .045
Main 457 .045 .035 .045
Main 293 .045 .035 .045
Main 170 .045 .035 .045

SUMMARY OF REACH LENGTHS

River: Georges Creek

Reach River Sta. Left Channel Right

Main 2364 102 102 102
Main 2262 110 115 124
Main 2147 52 53 56
Main 2094 46 57 72
Main 2037 227 179 139
Main 1858 157 144 142
Main 1714 116 103 98
Main 1611 219 235 242
Main 1376 96 105 115
Main 1271 82 79 75
Main 1193 71 69 67
Main 1124 24 24 24
Main 1100 26 26 26
Main 1074 145 144 145
Main 1000 Bridge

Main 930 26 26 26
Main 904 26 26 26
Main 878 25 25 25
Main 852 74 73 67
Main 779 49 57 62
Main 722 156 138 124
Main 584 116 127 134
Main 457 145 165 173
Main 293 130 123 121
Main 170 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Georges Creek



Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main

Reach

River Sta.

2364
2262
2147
2094
2037
1858
1714
1611
1376
1271
1193
1124
1100
1074
1000
930
904
878
852
779
722
584
457
293
170

Contr.

Bridge
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Elevation (ft)
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224

Plan: Existing 8/1/2025
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224 Plan: Existing 8/1/2025

Cross Section 20+37
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224

Plan: Existing 8/1/2025
Cross Section 13+76
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224 Plan: Existing 8/1/2025
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224

Plan: Existing 8/1/2025

Cross Section 9+04
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Plan: Existing 8/1/2025
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224

Cross Section 7+22
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HEC-RAS Plan: Existing River: Georges Creek Reach: Main

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

Main 2364 2% AEP 4718.00 745.17 754.77 754.81 0.000384 2.71 3102.58 814.34 0.17
Main 2364 1% AEP 5126.00 745.17 754.98 755.03 0.000387 277 3277.59 825.01 0.18
Main 2364 0.2% AEP 7408.00 745.17 755.49 755.56 0.000568 3.50 3709.00 934.52 0.22
Main 2262 2% AEP 4718.00 744.50 754.67 754.76 0.000677 3.78 2449.26 752.74 0.23
Main 2262 1% AEP 5126.00 744.50 754.88 754.97 0.000672 3.83 2612.01 765.81 0.23
Main 2262 0.2% AEP 7408.00 744.50 755.34 755.48 0.000992 4.82 2973.78 853.25 0.28
Main 2147 2% AEP 4718.00 744.50 754.60 754.68 0.000614 3.51 2486.00 713.79 0.22
Main 2147 1% AEP 5126.00 744.50 754.81 754.90 0.000625 3.61 2640.29 738.23 0.22
Main 2147 0.2% AEP 7408.00 744.50 755.22 755.37 0.000988 4.68 2959.05 842.23 0.28
Main 2094 2% AEP 4718.00 744.70 754.59 754.65 0.000427 2.87 2898.23 764.12 0.17
Main 2094 1% AEP 5126.00 744.70 754.80 754.86 0.000442 2.96 3063.35 794.63 0.17
Main 2094 0.2% AEP 7408.00 744.70 755.21 755.31 0.000718 3.89 3402.28 908.17 0.22
Main 2037 2% AEP 4718.00 743.54 754.58 754.62 0.000387 2.74 3363.15 922.89 0.16
Main 2037 1% AEP 5126.00 743.54 754.79 754.83 0.000406 2.85 3564.83 989.95 0.17
Main 2037 0.2% AEP 7408.00 743.54 755.18 755.26 0.000673 3.77 3982.40 1116.05 0.21
Main 1858 2% AEP 4718.00 743.39 754.48 754.54 0.000456 3.20 3082.30 885.64 0.19
Main 1858 1% AEP 5126.00 743.39 754.68 754.75 0.000484 3.35 3270.93 955.61 0.20
Main 1858 0.2% AEP 7408.00 743.39 755.00 755.12 0.000843 4.53 3591.88 1064.15 0.27
Main 1714 2% AEP 4718.00 743.38 754.42 754.47 0.000418 3.08 3585.32 1384.85 0.18
Main 1714 1% AEP 5126.00 743.38 754.62 754.68 0.000420 3.13 3875.43 1426.84 0.18
Main 1714 0.2% AEP 7408.00 743.38 754.91 755.00 0.000704 4.14 4286.32 1484.29 0.24
Main 1611 2% AEP 4718.00 743.21 754.41 754.44 0.000176 2.15 5374.24 1671.76 0.12
Main 1611 1% AEP 5126.00 743.21 754.62 754.64 0.000179 2.20 5723.50 1727.25 0.12
Main 1611 0.2% AEP 7408.00 743.21 754.90 754.94 0.000306 2.93 6213.37 1802.20 0.16
Main 1376 2% AEP 4718.00 741.93 754.41 754.41 0.000048 1.10 12085.24 4584.15 0.06
Main 1376 1% AEP 5126.00 741.93 754.61 754.62 0.000045 1.08 13035.41 4616.63 0.06
Main 1376 0.2% AEP 7408.00 741.93 754.89 754.90 0.000071 1.39 14315.00 4647.82 0.08
Main 1271 2% AEP 4718.00 742.13 754.37 754.39 0.000255 2.59 6912.05 4500.35 0.14
Main 1271 1% AEP 5126.00 742.13 754.58 754.60 0.000208 2.37 7887.56 4529.46 0.13
Main 1271 0.2% AEP 7408.00 742.13 754.85 754.88 0.000288 2.83 9097.23 4555.55 0.15
Main 1193 2% AEP 4718.00 742.30 754.14 754.32 0.000860 4.25 3427.09 4476.54 0.26
Main 1193 1% AEP 5126.00 742.30 754.46 754.56 0.000534 3.44 4908.30 4538.36 0.21
Main 1193 0.2% AEP 7408.00 742.30 754.70 754.82 0.000720 4.07 6004.84 4583.13 0.24
Main 1124 2% AEP 4718.00 741.60 754.14 754.23 0.000383 3.45 4342.95 4654.89 0.19
Main 1124 1% AEP 5126.00 741.60 754.46 754.51 0.000290 3.06 5802.57 4749.11 0.16
Main 1124 0.2% AEP 7408.00 741.60 754.68 754.76 0.000439 3.82 6885.45 4817.82 0.20
Main 1100 2% AEP 4718.00 741.70 754.14 754.22 0.000358 2.87 4150.18 3614.14 0.18
Main 1100 1% AEP 5126.00 741.70 754.45 754.51 0.000286 2.63 5286.41 3745.37 0.16
Main 1100 0.2% AEP 7408.00 741.70 754.66 754.75 0.000456 3.37 6099.25 3836.50 0.20
Main 1074 2% AEP 4718.00 741.63 754.15 750.41 754.19 0.000244 2.36 4825.00 2175.79 0.14
Main 1074 1% AEP 5126.00 741.63 754.46 750.71 754.49 0.000214 2.26 5511.77 2373.26 0.13
Main 1074 0.2% AEP 7408.00 741.63 754.67 752.80 754.72 0.000364 3.00 6037.82 2514.05 0.18
Main 1000 Bridge

Main 930 2% AEP 4718.00 741.78 750.65 750.38 753.01 0.012023 12.34 384.11 73.36 0.93
Main 930 1% AEP 5126.00 741.78 750.70 750.69 753.44 0.013788 13.28 388.01 73.69 0.99
Main 930 0.2% AEP 7408.00 741.78 752.90 752.90 753.46 0.003193 7.79 2176.37 1614.56 0.50
Main 904 2% AEP 4718.00 742.10 751.61 751.88 0.001515 5.16 1343.80 1710.52 0.34
Main 904 1% AEP 5126.00 742.10 751.85 752.13 0.001489 5.23 1457.30 1740.56 0.34
Main 904 0.2% AEP 7408.00 742.10 752.74 753.09 0.001647 5.95 1943.96 1875.27 0.37
Main 878 2% AEP 4718.00 742.10 751.70 751.76 0.000266 2.69 3163.04 2194.22 0.17
Main 878 1% AEP 5126.00 742.10 751.95 752.00 0.000264 273 3354.17 2231.58 0.17
Main 878 0.2% AEP 7408.00 742.10 752.86 752.93 0.000303 3.15 4078.88 2372.45 0.19
Main 852 2% AEP 4718.00 742.30 751.72 747.44 751.74 0.000101 1.64 5271.60 3538.09 0.10
Main 852 1% AEP 5126.00 742.30 751.96 747.53 751.98 0.000099 1.66 5589.12 3631.97 0.10
Main 852 0.2% AEP 7408.00 742.30 752.88 747.99 752.90 0.000111 1.89 6796.69 4045.42 0.11
Main 779 2% AEP 4718.00 742.40 751.35 751.64 0.001534 6.18 1704.33 1603.99 0.40
Main 779 1% AEP 5126.00 742.40 751.62 751.88 0.001447 6.14 1914.57 1808.74 0.39
Main 779 0.2% AEP 7408.00 742.40 752.64 752.83 0.001151 5.96 4151.09 3131.44 0.36
Main 722 2% AEP 4718.00 742.22 751.27 751.52 0.001877 5.84 1714.86 1560.42 0.38




HEC-RAS Plan: Existing River: Georges Creek Reach: Main (Continued

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (ft/s) (sq ft) (ft)
Main 722 1% AEP 5126.00 742.22 751.55 751.77 0.001642 5.60 1952.62 1905.60 0.36
Main 722 0.2% AEP 7408.00 742.22 752.51 752.74 0.001680 6.12 3183.21 3206.37 0.37
Main 584 2% AEP 4718.00 741.35 751.18 751.28 0.000870 3.92 2206.39 1077.05 0.26
Main 584 1% AEP 5126.00 741.35 751.46 751.56 0.000825 3.92 2419.99 1253.94 0.25
Main 584 0.2% AEP 7408.00 741.35 752.41 752.53 0.000924 4.49 3264.04 1855.41 0.27
Main 457 2% AEP 4718.00 741.92 750.92 751.15 0.001121 5.03 1612.78 762.53 0.34
Main 457 1% AEP 5126.00 741.92 751.20 751.43 0.001071 5.05 1774.92 894.51 0.34
Main 457 0.2% AEP 7408.00 741.92 75211 752.38 0.001181 5.76 2377.79 1491.03 0.36
Main 293 2% AEP 4718.00 741.40 750.60 750.92 0.001589 6.25 1428.48 824.58 0.40
Main 293 1% AEP 5126.00 741.40 750.90 751.21 0.001531 6.30 1596.60 1037.56 0.40
Main 293 0.2% AEP 7408.00 741.40 751.84 752.16 0.001519 6.77 2626.37 1322.92 0.40
Main 170 2% AEP 4718.00 741.14 750.50 748.49 750.74 0.001067 5.45 1666.03 954.15 0.34
Main 170 1% AEP 5126.00 741.14 750.80 748.65 751.03 0.001036 5.51 1830.84 1041.23 0.33
Main 170 0.2% AEP 7408.00 741.14 751.70 749.37 751.98 0.001203 6.35 2405.39 1302.50 0.37




HEC-RAS Plan: Existing River: Georges Creek Reach: Main

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Main 2364 2% AEP 754.81 754.77 0.05 0.05 0.00 2640.38 968.47 1109.15 814.34
Main 2364 1% AEP 755.03 754.98 0.05 0.05 0.00 2883.64 1018.57 1223.79 825.01
Main 2364 0.2% AEP 755.56 755.49 0.08 0.08 0.01 4210.76 1372.68 1824.56 934.52
Main 2262 2% AEP 754.76 754.67 0.09 0.07 0.00 2988.71 1221.49 507.80 752.74
Main 2262 1% AEP 754.97 754.88 0.09 0.07 0.00 3260.73 1270.37 594.90 765.81
Main 2262 0.2% AEP 755.48 755.34 0.14 0.11 0.00 4745.06 1684.41 978.53 853.25
Main 2147 2% AEP 754.68 754.60 0.08 0.03 0.01 2176.86 1396.94 1144.20 713.79
Main 2147 1% AEP 754.90 754.81 0.09 0.03 0.01 2407.46 1472.51 1246.03 738.23
Main 2147 0.2% AEP 755.37 755.22 0.14 0.04 0.01 3592.37 2009.48 1806.15 842.23
Main 2094 2% AEP 754.65 754.59 0.06 0.02 0.00 1829.68 1153.17 1735.15 764.12
Main 2094 1% AEP 754.86 754.80 0.06 0.03 0.00 2008.04 1220.13 1897.83 794.63
Main 2094 0.2% AEP 755.31 755.21 0.10 0.04 0.01 2969.07 1674.97 2763.96 908.17
Main 2037 2% AEP 754.62 754.58 0.04 0.08 0.00 1604.70 939.48 2173.82 922.89
Main 2037 1% AEP 754.83 754.79 0.05 0.08 0.00 1744.74 1000.08 2381.18 989.95
Main 2037 0.2% AEP 755.26 755.18 0.08 0.14 0.00 2572.91 1380.26 3454.83 1116.05
Main 1858 2% AEP 754.54 754.48 0.06 0.06 0.00 1980.58 1397.26 1340.16 885.64
Main 1858 1% AEP 754.75 754.68 0.07 0.07 0.00 2137.96 1496.29 1491.75 955.61
Main 1858 0.2% AEP 755.12 755.00 0.12 0.11 0.01 3099.96 2096.89 2211.15 1064.15
Main 1714 2% AEP 754.47 754.42 0.06 0.03 0.01 1233.33 1350.84 2133.83 1384.85
Main 1714 1% AEP 754.68 754.62 0.06 0.03 0.01 1485.30 1407.25 2233.45 1426.84
Main 1714 0.2% AEP 755.00 754.91 0.10 0.05 0.02 2402.60 1917.19 3088.21 1484.29
Main 1611 2% AEP 754.44 754.41 0.02 0.02 0.01 1961.35 1038.15 1718.49 1671.76
Main 1611 1% AEP 754.64 754.62 0.02 0.02 0.01 2209.06 1083.98 1832.97 1727.25
Main 1611 0.2% AEP 754.94 754.90 0.04 0.03 0.01 3321.87 1485.17 2600.96 1802.20
Main 1376 2% AEP 754.41 754.41 0.00 0.01 0.01 1790.30 559.04 2368.66 4584.15
Main 1376 1% AEP 754.62 754.61 0.00 0.01 0.01 1890.71 563.80 2671.49 4616.63
Main 1376 0.2% AEP 754.90 754.89 0.01 0.01 0.01 2638.81 742.74 4026.45 4647.82
Main 1271 2% AEP 754.39 754.37 0.03 0.03 0.05 719.66 1117.36 2880.98 4500.35
Main 1271 1% AEP 754.60 754.58 0.02 0.02 0.02 837.02 1045.65 3243.33 4529.46
Main 1271 0.2% AEP 754.88 754.85 0.03 0.03 0.03 1285.69 1282.76 4839.55 4555.55
Main 1193 2% AEP 754.32 754.14 0.18 0.04 0.05 52.32 2994.49 1671.19 4476.54
Main 1193 1% AEP 754.56 754.46 0.09 0.03 0.02 226.23 2523.38 2376.39 4538.36
Main 1193 0.2% AEP 754.82 754.70 0.11 0.04 0.02 499.55 3072.05 3836.40 4583.13
Main 1124 2% AEP 754.23 754.14 0.09 0.01 0.00 2428.57 2067.31 222.13 4654.89
Main 1124 1% AEP 754.51 754.46 0.06 0.01 0.00 2591.63 1888.10 646.26 4749.11
Main 1124 0.2% AEP 754.76 754.68 0.08 0.01 0.00 3652.29 2402.18 1353.53 4817.82
Main 1100 2% AEP 754.22 754.14 0.08 0.01 0.02 1523.82 2836.03 358.15 3614.14
Main 1100 1% AEP 754.51 754.45 0.06 0.01 0.01 1712.47 2689.50 724.04 3745.37
Main 1100 0.2% AEP 754.75 754.66 0.09 0.01 0.02 2505.79 3539.12 1363.09 3836.50
Main 1074 2% AEP 754.19 754.15 0.03 0.01 0.01 218.60 1552.18 2947.22 2175.79
Main 1074 1% AEP 754.49 754.46 0.03 0.00 0.01 284.93 1540.48 3300.59 2373.26
Main 1074 0.2% AEP 754.72 754.67 0.05 0.01 0.01 466.53 2090.89 4850.58 2514.05
Main 1000 Bridge

Main 930 2% AEP 753.01 750.65 2.36 0.09 1.04 471213 5.87 73.36
Main 930 1% AEP 753.44 750.70 2.74 0.09 1.23 5118.92 7.08 73.69
Main 930 0.2% AEP 753.46 752.90 0.56 0.06 0.11 46.66 4234.43 3126.92 1614.56
Main 904 2% AEP 751.88 751.61 0.28 0.01 0.11 135.25 2481.53 2101.22 1710.52
Main 904 1% AEP 752.13 751.85 0.28 0.01 0.11 194.25 2603.00 2328.75 1740.56
Main 904 0.2% AEP 753.09 752.74 0.35 0.02 0.14 577.70 3323.68 3506.62 1875.27
Main 878 2% AEP 751.76 751.70 0.05 0.00 0.02 564.57 1437.45 2715.99 2194.22
Main 878 1% AEP 752.00 751.95 0.05 0.00 0.02 647.75 1505.41 2972.84 2231.58
Main 878 0.2% AEP 752.93 752.86 0.07 0.00 0.02 1090.00 1933.96 4384.05 2372.45




HEC-RAS Plan: Existing River: Georges Creek Reach: Main (Continued)

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Main 852 2% AEP 751.74 751.72 0.02 0.02 0.08 281.06 1098.05 3338.90 3538.09
Main 852 1% AEP 751.98 751.96 0.02 0.02 0.08 308.09 1146.19 3671.72 3631.97
Main 852 0.2% AEP 752.90 752.88 0.02 0.02 0.05 456.58 1459.22 5492.20 4045.42
Main 779 2% AEP 751.64 751.35 0.28 0.10 0.02 302.07 1964.10 2451.84 1603.99
Main 779 1% AEP 751.88 751.62 0.27 0.09 0.03 371.15 2022.18 2732.67 1808.74
Main 779 0.2% AEP 752.83 752.64 0.19 0.08 0.01 976.65 2224.48 4206.87 3131.44
Main 722 2% AEP 751.52 751.27 0.25 0.16 0.07 429.57 1862.15 2426.27 1560.42
Main 722 1% AEP 751.77 751.55 0.22 0.15 0.06 480.33 1852.64 2793.03 1905.60
Main 722 0.2% AEP 752.74 752.51 0.23 0.16 0.06 393.01 2280.68 4734.31 3206.37
Main 584 2% AEP 751.28 751.18 0.10 0.13 0.01 393.22 1208.55 3116.23 1077.05
Main 584 1% AEP 751.56 751.46 0.10 0.12 0.01 440.70 1254.26 3431.04 1253.94
Main 584 0.2% AEP 752.53 752.41 0.12 0.13 0.02 686.89 1621.12 5099.99 1855.41
Main 457 2% AEP 751.15 750.92 0.23 0.21 0.01 1550.60 2271.03 896.37 762.53
Main 457 1% AEP 751.43 751.20 0.23 0.20 0.01 1710.55 2378.71 1036.74 894.51
Main 457 0.2% AEP 752.38 752.11 0.27 0.21 0.00 2488.80 3058.63 1860.57 1491.03
Main 293 2% AEP 750.92 750.60 0.32 0.16 0.03 1155.88 202711 1535.01 824.58
Main 293 1% AEP 751.21 750.90 0.32 0.16 0.03 1311.89 2121.47 1692.64 1037.56
Main 293 0.2% AEP 752.16 751.84 0.32 0.17 0.01 2495.14 2556.34 2356.52 1322.92
Main 170 2% AEP 750.74 750.50 0.24 1691.92 2003.58 1022.50 954.15
Main 170 1% AEP 751.03 750.80 0.23 1903.93 2096.77 1125.30 1041.23
Main 170 0.2% AEP 751.98 751.70 0.28 3024.79 2674.50 1708.71 1302.50




HEC-RAS Plan: Existing River: Georges Creek Reach: Main

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Main 1100 2% AEP 754.22 754.14 0.01 0.02 3614.14 1523.82 2836.03 358.15 2.87
Main 1100 1% AEP 754.51 754.45 0.01 0.01 3745.37 1712.47 2689.50 724.04 2.63
Main 1100 0.2% AEP 754.75 754.66 0.01 0.02 3836.50 2505.79 3539.12 1363.09 3.37
Main 1074 2% AEP 754.19 754.15 750.41 0.01 0.01 2175.79 218.60 1552.18 2947.22 2.36
Main 1074 1% AEP 754.49 754.46 750.71 0.00 0.01 2373.26 284.93 1540.48 3300.59 2.26
Main 1074 0.2% AEP 754.72 754.67 752.80 0.01 0.01 2514.05 466.53 2090.89 4850.58 3.00
Main 1000 BRU 2% AEP 754.18 75411 750.64 0.55 0.15 1587.90 2.64 1229.90 3485.47 2.59
Main 1000 BRU 1% AEP 754.48 754.43 753.05 0.23 0.00 1753.14 24.49 1124.72 3976.79 2.25
Main 1000 BRU 0.2% AEP 754.71 754.63 753.46 0.61 0.14 1850.34 66.44 1469.44 5872.12 2.85
Main 1000 BRD 2% AEP 753.48 752.92 750.59 0.01 0.14 885.21 3174.42 1543.58 7.1
Main 1000 BRD 1% AEP 754.24 754.18 753.04 0.00 0.80 1625.11 4.10 1175.47 3946.43 249
Main 1000 BRD 0.2% AEP 753.96 753.41 753.41 0.01 0.01 1165.50 3468.46 3939.54 7.77
Main 930 2% AEP 753.01 750.65 750.38 0.09 1.04 73.36 4712.13 5.87 12.34
Main 930 1% AEP 753.44 750.70 750.69 0.09 1.23 73.69 5118.92 7.08 13.28
Main 930 0.2% AEP 753.46 752.90 752.90 0.06 0.11 1614.56 46.66 4234.43 3126.92 7.79
Main 904 2% AEP 751.88 751.61 0.01 0.11 1710.52 135.25 2481.53 2101.22 5.16
Main 904 1% AEP 752.13 751.85 0.01 0.11 1740.56 194.25 2603.00 2328.75 5.23
Main 904 0.2% AEP 753.09 752.74 0.02 0.14 1875.27 577.70 3323.68 3506.62 5.95




APPENDIX D

HEC-RAS — PROPOSED WIDENED SLAB BRIDGE
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HEC-RAS HEC-RAS 6.3.1 September 2022
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: FRA-33-2476-2502224
Project File : FRA-33-2476-2502224.prj
Run Date and Time: 8/1/2025 11:07:54 AM

Project in English units

PLAN DATA

Plan Title: Proposed Widened Slab
Plan File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.p02

Geometry Title: Proposed - Widen Ex. Slab
Geometry File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.902

Flow Title : Georges Creek FIS
Flow File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.£01

Plan Description:

Proposed bridge - widened on inside in each direction with existing deck
reconstructed. Total width out-to-out remains the same as existing.
Widened

3-Span Slab - 25'-30'-25" Spans

Plan Summary Information:

Number of: Cross Sections = 24 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 1 Lateral Structures = 0

Computational Information
Water surface calculation tolerance 0.01
Critical depth calculation tolerance = 0.01

Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Georges Creek FIS



Flow File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.£01

Flow Data (cfs)

River Reach RS 4% AEP 2% AEP
0.2% AEP

Georges Creek Main 2364 4100 4718
7408

Boundary Conditions

River Reach Profile Upstream
Downstream
Georges Creek Main 4% AEP
750.2
Georges Creek Main 2% AEP
750.5
Georges Creek Main 1% AEP
750.8
Georges Creek Main 0.2% AEP
751.7

GEOMETRY DATA

Geometry Title: Proposed - Widen Ex. Slab
Geometry File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.9g02

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2364
INPUT
Description: Cross Section 23+64
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 758.3 23 758 267 756 485 755.3 584 756
737 757.3 909 756 969 754 1036 752 1242 750
1258 749.9 1280 751.1 1300 749.9 1345 750.3 1390 749.7
1409 750.1 1444 749.41 1450 749.71 1457 746.27 1466 745.17
1476 745.31 1481 748.55 1498 749.88 1524 750 1694 752
1745 754 1785 756 1877 757
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1450 .04 1498 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1450 1498 102 102 102 .1 .3

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2262

INPUT

Description: Cross Section 22+62

Station Elevation Data num= 25
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 758.3 17 758 270 756 473 755.2 608 756

779 757.4 925 756 1012 754 1101 752 1303 750
1368 749.5 1445 750.3 1462 750 1485 749.16 1494 747.49
1499 745.31 1510 744.5 1517 744.94 1524 750.78 1539 750.98

1571 752 1724 754 1759 756 1796 758 1825 758.2

1% AEP

5126

Known

Known

Known

Known

WS

WS

WS

WS



Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val
0 .05 1485 .04 1524 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1485 1524 110 115 124 .1 .3
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 1445 750.3 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2147

INPUT

Description: Cross Section 21+47

Station Elevation Data num= 26
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 758 264 756 480 755.1 672 756 773 756.5

853 756 1037 754 1138 752 1167 751.7 1223 752.2
1238 752 1336 750 1469 749.56 1477 748.95 1479 745.57
1489 744.61 1498 744.5 1506 745.47 1510 749.03 1519 749.36
1612 750 1651 752 1682 754 1728 756 1792 758

1837 758.3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1469 .04 1519 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1469 1519 52 53 56 .1 .3

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2094
INPUT
Description: Cross Section 20+94 (FEMA F)
Station Elevation Data num= 20
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 757.7 291 756 507 755.1 737 756 806 756.5
863 756 1115 754 1227 752 1383 750 1499 748
1508 746 1519 744.7 1529 744.7 1536 746 1545 748
1691 750 1743 752 1794 754 1830 756 1887 758
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1499 .045 1545 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1499 1545 46 57 72 .1 .3

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2037

INPUT

Description: Cross Section 20+37

Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 756.9 493 756 1093 754 1177 752 1352 750

1485 748.08 1495 746.75 1502 744.91 1511 743.54 1514 744.18
1521 745.42 1523 747.57 1530 747.54 1727 750 1784 752

1833 754 1869 756 2030 756.3



Manning's n Values

num= 3

Sta n Val Sta n Val Sta n Val
0 .055 1485 .045 1523 .055
Bank Sta: Left Right Lengths: Left Channel Right
1485 1523 227 179 139
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1858
INPUT
Description: Cross Section 18+58
Station Elevation Data num= 19
Sta Elev Sta Elev Sta Elev Sta
0 758.6 26 758 152 756 789
1034 750 1212 747.68 1220 747.47 1226
1241 743.39 1247 743.98 1253 749 1263
1467 752 1512 754 1558 756 1697
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1212 .04 1263 .055
Bank Sta: Left Right Lengths: Left Channel Right
1212 1263 157 144 142
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1714
INPUT
Description: Cross Section 17+14
Station Elevation Data num= 26
Sta Elev Sta Elev Sta Elev Sta
0 757 313 756 425 754 507
770 753.7 900 754.1 1025 752 1261
1329 748.67 1332 745.11 1339 743.69 1343
1359 743.96 1361 747.31 1373 748.24 1438
1521 748 1610 750 1669 752 1725
2044 756.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1323 .04 1373 .055
Bank Sta: Left Right Lengths: Left Channel Right
1323 1373 116 103 98
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
1438 2044 749 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1611
INPUT
Description: Cross Section 16+11
Station Elevation Data num= 23
Sta Elev Sta Elev Sta Elev Sta
0 758.5 18 758 130 756 235
555 751.5 743 752.1 766 752 1195
1210 745.93 1213 743.38 1222 743.8 1234
1245 745.77 1249 746.74 1390 748 1480

Coeff Contr.

Elev
754
744.16
749.3
756.5

.1

Sta
895
1232
1403

Coeff Contr.

Elev
753.5
750
743.93
749
754

.1

Sta
644
1323
1349
1502
2020

Coeff Contr.

Elev
754
750

743.21
750

.1

Sta
336
1198
1240
1576

Expan.
.3

Elev
752
743.53
750

Expan.
.3

Elev
754.1
748.74
743.38
747.5
756

Expan.
.3

Elev
752
749.77
743.71
752



1795 754 2230 756 2410 755.7
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1198 .04 1249 .055
Bank Sta: Left Right Lengths: Left Channel Right
1198 1249 219 235 242
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1376
INPUT
Description: Cross Section 13+76
Station Elevation Data num= 35
Sta Elev Sta Elev Sta Elev Sta
0 760.1 12 760 169 758 370
691 752 913 751.1 1198 749.7 1333
1615 748 1628 747.41 1635 747.48 1638
1652 742.3 1663 743.27 1667 747.25 1688
1923 750 2063 752 2170 752.5 2277
3327 751.7 3454 752.2 3709 741.7 3900
4444 749.7 4510 750 4765 752 5076
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1635 .04 1688 .055
Bank Sta: Left Right Lengths: Left Channel Right
1635 1688 96 105 115
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2170 5121 752.5 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1271
INPUT
Description: Cross Section 12+71
Station Elevation Data num= 39
Sta Elev Sta Elev Sta Elev Sta
0 760.9 38 760 133 758 428
689 752 1214 750 1293 749.7 1406
1564 750.1 1597 750 1640 748.01 1647
1660 745.91 1664 742.97 1671 742.33 1678
1685 746.15 1690 747.8 1828 748 1923
3179 750 3278 752 3295 753.5 3325
3721 751.6 3916 752.7 4031 749.7 4227
4543 750 4641 752 5017 754 5063
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1647 .04 1690 .055
Bank Sta: Left Right Lengths: Left Channel Right
1647 1690 82 79 75
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1406 754 T
2579 5063 754 T

CROSS SECTION

RIVER: Georges Creek

Coeff Contr.

.1

Elev Sta
756 556
750.5 1457
742.3 1647
747.75 1830
752 2552
742.7 3967
754 5121

Coeff Contr.

.3
Elev Sta
756 566
750.2 1492
748.22 1657
742.13 1683
750 2579
751.7 3456
752 4467
754.7

Coeff Contr.
.3

Expan.

Elev
754
750

741.93
748
750.4
752
754.7

Expan.

Elev

754
749.9
744 .46
742.5
750.3
752.2
749.7

Expan.



REACH: Main RS: 1193

INPUT
Description: Cross Section 11+93
Station Elevation Data num= 45
Sta Elev Sta Elev Sta Elev Sta
0 758.6 336 758 592 756 774
1585 750 1665 749.7 1769 750.1 1816
1868 750 1892 747.55 1897 747.22 1901
1914 742.3 1926 742.72 1931 746.77 1939
1969 748 2015 747.7 2054 748 2160
2732 750 2955 749.7 3029 750 3241
3434 749.7 3480 750.2 3498 749.7 3514
3559 750 4122 752 4157 752.5 4230
4706 749.2 4799 750 4924 752 5225
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1868 .04 1956 .055
Bank Sta: Left Right Lengths: Left Channel Right
1868 1956 71 69 67
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1854 754 T
2402 5293 754 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1124
INPUT
Description: Cross Section 11+24
Station Elevation Data num= 29
Sta Elev Sta Elev Sta Elev Sta
0 755.5 97 756 448 755.9 813
1709 752 2050 750 2102 748 2114
2128 741.8 2141 741.6 2145 741.9 2148
2227 748 2752 748 2882 747 .7 3055
3714 752 3744 753.4 3772 752 3812
5000 750 5150 752 5424 754 5502
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2102 .04 2158 .055
Bank Sta: Left Right Lengths: Left Channel Right
2102 2158 24 24 24
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2227 5502 754 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1100

INPUT

Description: Cross Section 11+00

Station Elevation Data num= 24
Sta Elev Sta Elev Sta Elev Sta

0 758 500 756 1002 754 1716

2113 748 2119 746 2126 744 2136
2147 741.8 2156 744 2166 746 2219
2535 750 2831 749 3247 750 3696
3783 752 4182 752 4557 754 4905

Manning's n Values num= 3

Elev
754
749.7
746.01
746.13
750
750.2
752
752
754

Sta

925
1854
1903
1956
2402
3415
3534
4333
5293

Coeff Contr.

Elev
754
744
744
748
750

754.7

.3

Sta
1244
2120
2158
3630
4659

Coeff Contr.

Elev
752
742
748
752
756

.3

Sta
2101
2137
2383
3740

Elev
752
750.2
742.89
748.2
750.2
750
753.4
750.9
754.7

Expan.

Elev
752.1
742
746
750
748

Expan.

Elev
750
741.7
750.1
753.5



Sta n Val Sta n Val Sta n Val
0 .055 2101 .04 2219 .055
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
2101 2219 26 26 26 .3
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2383 4905 754 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1074
INPUT
Description: Cross Section 10+74
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 760 531 758 566 757.9 898 756 1562
1949 752 1952 750.88 1980 744.85 1984 742.31 1990
1998 741.7 2006 742.38 2015 745.97 2029 751.07 2047
2266 752 2644 751.5 3564 752 3585 753.4 3637
4281 756 4757 758
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1952 .04 2029 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
1952 2029 145 144 145 .3
BRIDGE
RIVER: Georges Creek
REACH: Main RS: 1000
INPUT
Description: FRA-33-24.76 2502224 Proposed Three Span Steel Beam
Distance from Upstream XS = 9.4
Deck/Roadway Width = 133.7
Weir Coefficient 2.6
Upstream Deck/Roadway Coordinates
num= 17
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 760.5 740 400 760 740 943 758 740
1416 756 740 1892 754 740 1949.9 754 740
1950 754 752.12 2031 753.66 751.74 2031.1 753.66 740
2449 752 740 2651 751.9 740 2819 752 740
3417 754 740 3511 754.3 740 3637 754.8 740
4281 756.5 740 4757 758.3 740
Upstream Bridge Cross Section Data
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 760 531 758 566 757.9 898 756 1562
1949 752 1952 750.88 1980 744.85 1984 742.31 1990
1998 741.7 2006 742.38 2015 745.97 2029 751.07 2047
2266 752 2644 751.5 3564 752 3585 753.4 3637
4281 756 4757 758
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1952 .04 2029 .05
Bank Sta: Left Right Coeff Contr. Expan.
1952 2029 .3 .5
Downstream Deck/Roadway Coordinates
num= 20

Expan.

Elev
754
741.63
751.9
754

Expan.

Elev
754
741.63
751.9
754



Sta Hi Cord Lo Cord Sta H
0 759.5 740 157
925 760 740 1468
2417 754 740 2462.9
2544 753.66 751.81 2544.1
2974 752 740 3176
3942 754 740 4036
4806 756.5 740 5282
Downstream Bridge Cross Section Da
Station Elevation Data num=
Sta Elev Sta Elev
0 759.5 209 760
1863 756 2314 754
2490 742 2504 741.78
2538 750 2544 752
3967 752 4036 753.8
Manning's n Values num=
Sta n Val Sta n Val
0 .055 2463 .04
Bank Sta: Left Right Coeff Co
2463 2536

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for
Elevation at which weir flow begin
Energy head used in spillway desig
Spillway height used in design
Weir crest shape

Number of Abutments = 1
Abutment Data
Upstream num= 4
Sta Elev Sta Elev
1950 752.19 1986 740.19
Downstream num= 4
Sta Elev Sta Elev
2463 752.19 2499 740.19
Number of Piers = 2
Pier Data
Pier Station Upstream= 1975
Upstream num= 4
Width Elev Width Elev
1 740 1 750.49
Downstream num= 4
Width Elev Width Elev
1 740 1 750.49
Pier Data
Pier Station Upstream= 2006
Upstream num= 4
Width Elev Width Elev
1 740 1 750.49
Downstream num= 4
Width Elev Width Elev
1 740 1 750.49

Number of Bridge Coefficient Sets

Low Flow Methods and Data
Energy
Selected Low Flow Methods

High Flow Method
Energy Only

Highest

i Cord Lo Cord Sta Hi Cord Lo Cord
760 740 525 760.5 740
760 740 1941 756 740
753.98 740 2463 753.98 752.19
753.66 740 2555 753.59 740
751.9 740 3344 752 740
754.3 740 4162 754.8 740
758.3 740
ta
22
Sta Elev Sta Elev Sta
538 760.3 924 760 1368
2463 751.74 2482 745.96 2487 74
2513 742.67 2518 745.34 2536 74
2710 752 3181 751.4 3645
3
Sta n Val
2536 .045
ntr. Expan.
.3 .5
2 horiz. to 1.0 vertical
= 2 horiz. to 1.0 vertical
weir flow = .98
s = 751.9

n

Broad Crested

Sta Elev Sta Elev
1995 739.74 2031 751.74
Sta Elev Sta Elev
2505 739.74 2541 751.74
Downstream= 2488
Width Elev Width Elev
2.5 750.5 2.5 752.5
Width Elev Width Elev
2.5 750.5 2.5 752.5
Downstream= 2519
Width Elev Width Elev
2.5 750.5 2.5 752.5
Width Elev Width Elev
2.5 750.5 2.5 752.5
= 1

Energy Answer

Elev
758
2.68
9.58
752



Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end

Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 930
INPUT
Description: Cross Section 9+30
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta
0 759.5 209 760 538 760.3 924
1863 756 2314 754 2463 751.74 2482
2490 742 2504 741.78 2513 742.67 2518
2538 750 2544 752 2710 752 3181
3967 752 4036 753.8
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2463 .04 2536 .045
Bank Sta: Left Right Lengths: Left Channel Right
2463 2536 26 26 26

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 904
INPUT
Description: Cross Section 9+04
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta
0 759.3 339 760 556 760.2 768
1594 756 1975 754 2251 752 2482
2490 746 2494 744 2500 742.3 2505
2522 742.3 2527 744 2534 746 2551
2670 748 2757 748.8 3463 750 3749
3991 750 4011 752 4039 753.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2482 .04 2551 .045
Bank Sta: Left Right Lengths: Left Channel Right
2482 2551 26 26 26
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2757 4039 753 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 878
INPUT
Description: Cross Section 8+78
Station Elevation Data num= 27
Sta Elev Sta Elev Sta Elev Sta
0 758.2 509 759.8 818 758 1006
1494 754 1781 752 2076 750 2244
2494 746 2502 744 2509 743 2514

Elev Sta
760 1368
745.96 2487
745.34 2536
751.4 3645

Coeff Contr.

.3
Elev Sta
760 1208
750 2486
742.1 2517
748 2655
749.9 3965

Coeff Contr.

.3
Elev Sta
756 1409
750 2488
742.1 2526

Elev
758
742.68
749.58
752

Expan.
.5

Elev
758
748

742.1
747.9
749.5

Expan.

Elev
754
748

742.1



2532 743 2540 744 2557 746 2747
3258 747 3421 748 3968 747.7 3992
4021 752 4039 753.7
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2488 .035 2557 .045
Bank Sta: Left Right Lengths: Left Channel Right
2488 2557 25 25 25
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2244 753 T
3037 4039 753 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 852
INPUT
Description: Cross Section 8+52
Station Elevation Data num= 43
Sta Elev Sta Elev Sta Elev Sta
0 757.5 179 756.1 470 756.1 797
1177 754 1365 752 1402 751.5 1502
1689 750 1917 748 2158 746 2280
2418 748 2511 748 2527 746 2538
2554 742 .4 2565 742.3 2568 743 2576
2642 746.1 2711 746.1 2711 745.7 2949
3267 748.2 3512 750 3732 750.5 3884
4031 750 4065 753 4262 750 4792
5178 752 5540 754 5742 756
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2527 .035 2615 .045
Bank Sta: Left Right Lengths: Left Channel Right
2527 2615 74 73 67
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2418 753 F
3732 5742 753 F
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 779
INPUT
Description: Cross Section 7+79
Station Elevation Data num= 48
Sta Elev Sta Elev Sta Elev Sta
0 756.7 94 756 173 754 291
416 754.1 492 753.6 528 754 629
655 756 692 753.5 749 754.3 782
937 752 1011 750 1234 748 1332
1422 751.9 1472 752.3 1510 752 1544
2110 752 2155 752.3 2229 752 2296
2524 750 2594 748 2603 744 2610
2624 742.6 2637 746 2667 747.1 2698
2852 750 2947 750.3 3334 752 3386
3578 751.7 3987 752 4041 755
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2594 .035 2637 .045

748
748

3037
4006

Coeff Contr.

Elev
756
752.3
747.7
744
744
746
750
749.6

.3

Sta
1044
1553
2403
2547
2615
3066
4016
5089

Coeff Contr.

Elev
753.8
756
754
750
749.9
751
743
745.9
752.3

.3

Sta
386
642
842
1377
1553
2372
2614
2824
3417

748
750

Expan.

Elev
754
752
746
743
746
748

749.9
750

Expan.

Elev
754
756.1
752
754
750
752.1
742.4
748
752



Bank Sta: Left Right Lengths: Left Channel Right
2594 2637 49 57 62
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 2372 752.1 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 722
INPUT
Description: Cross Section 7+22
Station Elevation Data num= 42
Sta Elev Sta Elev Sta Elev Sta
0 756.5 28 756 116 754 148
816 750.2 840 750 1054 752 1443
1872 751 2133 752 2165 752.4 2196
2408 752.4 2475 751.8 2491 752.2 2506
2622 748 2644 747.1 2653 746.26 2657
2680 742.74 2687 747.44 2707 746.82 2735
2795 748.7 2853 747.5 2878 748 2923
3015 750 3068 749.5 3130 750 3475
4178 754 4190 754.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2644 .04 2687 .045
Bank Sta: Left Right Lengths: Left Channel Right
2644 2687 156 138 124
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 2408 752.4 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 584
INPUT
Description: Cross Section 5+84
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta
0 753.5 47 752 247 750 286
493 752.3 686 751 830 752 939
1037 750 1058 748 1115 747.39 1123
1141 741.35 1151 743.06 1158 747.11 1167
1278 746.2 1306 745.9 1322 746 1386
1890 752 2623 754 2639 754.2
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1115 .04 1158 .045
Bank Sta: Left Right Lengths: Left Channel Right
1115 1158 116 127 134
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 939 754.5 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 457

INPUT
Description:

Cross Section 4+57

Coeff Contr.

Elev
752
754
752
752

742 .22
748.2
750
752

.3

Sta

794
1591
2291
2567
2675
2750
2968
3741

Coeff Contr.

Elev
749.8
754.5

747.09
746.38
748

.3

Sta
323
1011
1132
1223
1581

Coeff Contr.

.1

Expan.

Elev
750
752
751.5

750
742 .27
747.5
750.5
752.5

Expan.

Elev
750
752

742.11
745.7
750

Expan.



Station Elevation Data num= 23

Sta Elev Sta Elev Sta Elev Sta
0 753.5 50 752 277 750 294
482 752.1 685 751.1 939 753.5 1021
1081 748 1206 746 1218 745.33 1231
1248 742.2 1257 745.14 1285 746.32 1379
1741 752 2104 754 2118 754.2
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 1218 .035 1285 .045
Bank Sta: Left Right Lengths: Left Channel Right
1218 1285 145 165 173
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 939 753.5 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 293
INPUT
Description: Cross Section 2+93
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta
0 753.5 84 752 262 750 279
715 751.2 1039 750 1074 748 1217
1231 741.71 1248 741.4 1254 746.08 1260
1307 745.7 1334 746 1365 748 1394
1827 754 1899 754.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 1217 .035 1260 .045
Bank Sta: Left Right Lengths: Left Channel Right
1217 1260 130 123 121
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 715 751.2 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 170
INPUT
Description: Cross Section 1+70 (FEMA E)
Station Elevation Data num= 23
Sta Elev Sta Elev Sta Elev Sta
0 758.2 12 758 27 756 47
174 750 343 749.5 530 750 700
944 748 1134 745.68 1146 741.68 1149
1173 741.92 1179 746.21 1248 746 1277
1421 752 1823 754 1884 754.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 1134 .035 1179 .045
Bank Sta: Left Right Lengths: Left Channel Right
1134 1179 0 0 0
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 700 751.7 T

Elev Sta Elev
749.8 321 750
752 1049 750
742 .45 1237 741.92
748 1445 750
Coeff Contr. Expan.
.1 .3
Elev Sta Elev
749.9 300 750
746.26 1225 742.11
746.52 1281 746
750 1423 752
Coeff Contr. Expan.
.1 .3
Elev Sta Elev
754 90 752
751.7 862 750
741.34 1165 741.14
748 1315 750
Coeff Contr. Expan.
.1 .3



SUMMARY OF MANNING'S N VALUES

River:Georges Creek

Reach River Sta. nl n2 n3

Main 2364 .05 .04 .05
Main 2262 .05 .04 .05
Main 2147 .05 .04 .05
Main 2094 .05 .045 .05
Main 2037 .055 .045 .055
Main 1858 .055 .04 .055
Main 1714 .055 .04 .055
Main 1611 .055 .04 .055
Main 1376 .055 .04 .055
Main 1271 .055 .04 .055
Main 1193 .055 .04 .055
Main 1124 .055 .04 .055
Main 1100 .055 .04 .055
Main 1074 .05 .04 .05
Main 1000 Bridge

Main 930 .055 .04 .045
Main 904 .055 .04 .045
Main 878 .055 .035 .045
Main 852 .055 .035 .045
Main 779 .055 .035 .045
Main 722 .055 .04 .045
Main 584 .055 .04 .045
Main 457 .045 .035 .045
Main 293 .045 .035 .045
Main 170 .045 .035 .045

SUMMARY OF REACH LENGTHS

River: Georges Creek

Reach River Sta. Left Channel Right

Main 2364 102 102 102
Main 2262 110 115 124
Main 2147 52 53 56
Main 2094 46 57 72
Main 2037 227 179 139
Main 1858 157 144 142
Main 1714 116 103 98
Main 1611 219 235 242
Main 1376 96 105 115
Main 1271 82 79 75
Main 1193 71 69 67
Main 1124 24 24 24
Main 1100 26 26 26
Main 1074 145 144 145
Main 1000 Bridge

Main 930 26 26 26
Main 904 26 26 26
Main 878 25 25 25
Main 852 74 73 67
Main 779 49 57 62
Main 722 156 138 124
Main 584 116 127 134
Main 457 145 165 173
Main 293 130 123 121

Main 170 0 0 0



SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Georges Creek

Reach River Sta. Contr. Expan.

Main 2364 .1 .3
Main 2262 .1 .3
Main 2147 .1 .3
Main 2094 .1 .3
Main 2037 L1 .3
Main 1858 .1 .3
Main 1714 .1 .3
Main 1611 .1 .3
Main 1376 .3 .5
Main 1271 .3 .5
Main 1193 .3 .5
Main 1124 .3 .5
Main 1100 .3 .5
Main 1074 .3 .5
Main 1000 Bridge

Main 930 .3 .5
Main 904 .3 .5
Main 878 .3 .5
Main 852 .3 .5
Main 779 .3 .5
Main 722 .3 .5
Main 584 .1 .3
Main 457 .1 .3
Main 293 .1 .3
Main 170 .1 .3
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FRA-33-2476-2502224 Plan: Proposed Widened Slab  8/1/2025
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Plan: Proposed Widened Slab  8/1/2025
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Elevation (ft)

FRA-33-2476-2502224
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HEC-RAS Plan: Pr Widened Slab River: Georges Creek Reach: Main

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

Main 2364 2% AEP 4718.00 745.17 754.77 754.81 0.000384 2.71 3102.58 814.34 0.17
Main 2364 1% AEP 5126.00 745.17 754.98 755.03 0.000387 277 3277.59 825.01 0.18
Main 2364 0.2% AEP 7408.00 745.17 755.49 755.56 0.000568 3.50 3709.00 934.52 0.22
Main 2262 2% AEP 4718.00 744.50 754.67 754.76 0.000677 3.78 2449.26 752.74 0.23
Main 2262 1% AEP 5126.00 744.50 754.88 754.97 0.000672 3.83 2612.01 765.81 0.23
Main 2262 0.2% AEP 7408.00 744.50 755.34 755.48 0.000992 4.82 2973.78 853.25 0.28
Main 2147 2% AEP 4718.00 744.50 754.60 754.68 0.000614 3.51 2486.00 713.79 0.22
Main 2147 1% AEP 5126.00 744.50 754.81 754.90 0.000625 3.61 2640.29 738.23 0.22
Main 2147 0.2% AEP 7408.00 744.50 755.22 755.37 0.000988 4.68 2959.05 842.23 0.28
Main 2094 2% AEP 4718.00 744.70 754.59 754.65 0.000427 2.87 2898.23 764.12 0.17
Main 2094 1% AEP 5126.00 744.70 754.80 754.86 0.000442 2.96 3063.35 794.63 0.17
Main 2094 0.2% AEP 7408.00 744.70 755.21 755.31 0.000718 3.89 3402.28 908.17 0.22
Main 2037 2% AEP 4718.00 743.54 754.58 754.62 0.000387 2.74 3363.15 922.89 0.16
Main 2037 1% AEP 5126.00 743.54 754.79 754.83 0.000406 2.85 3564.83 989.95 0.17
Main 2037 0.2% AEP 7408.00 743.54 755.18 755.26 0.000673 3.77 3982.40 1116.05 0.21
Main 1858 2% AEP 4718.00 743.39 754.48 754.54 0.000456 3.20 3082.30 885.64 0.19
Main 1858 1% AEP 5126.00 743.39 754.68 754.75 0.000484 3.35 3270.93 955.61 0.20
Main 1858 0.2% AEP 7408.00 743.39 755.00 755.12 0.000843 4.53 3591.88 1064.15 0.27
Main 1714 2% AEP 4718.00 743.38 754.42 754.47 0.000418 3.08 3585.32 1384.85 0.18
Main 1714 1% AEP 5126.00 743.38 754.62 754.68 0.000420 3.13 3875.43 1426.84 0.18
Main 1714 0.2% AEP 7408.00 743.38 754.91 755.00 0.000704 4.14 4286.32 1484.29 0.24
Main 1611 2% AEP 4718.00 743.21 754.41 754.44 0.000176 2.15 5374.24 1671.76 0.12
Main 1611 1% AEP 5126.00 743.21 754.62 754.64 0.000179 2.20 5723.50 1727.25 0.12
Main 1611 0.2% AEP 7408.00 743.21 754.90 754.94 0.000306 2.93 6213.37 1802.20 0.16
Main 1376 2% AEP 4718.00 741.93 754.41 754.41 0.000048 1.10 12085.24 4584.15 0.06
Main 1376 1% AEP 5126.00 741.93 754.61 754.62 0.000045 1.08 13035.41 4616.63 0.06
Main 1376 0.2% AEP 7408.00 741.93 754.89 754.90 0.000071 1.39 14315.00 4647.82 0.08
Main 1271 2% AEP 4718.00 742.13 754.37 754.39 0.000255 2.59 6912.05 4500.35 0.14
Main 1271 1% AEP 5126.00 742.13 754.58 754.60 0.000208 2.37 7887.56 4529.46 0.13
Main 1271 0.2% AEP 7408.00 742.13 754.85 754.88 0.000288 2.83 9097.23 4555.55 0.15
Main 1193 2% AEP 4718.00 742.30 754.14 754.32 0.000860 4.25 3427.09 4476.54 0.26
Main 1193 1% AEP 5126.00 742.30 754.46 754.56 0.000534 3.44 4908.30 4538.36 0.21
Main 1193 0.2% AEP 7408.00 742.30 754.70 754.82 0.000720 4.07 6004.84 4583.13 0.24
Main 1124 2% AEP 4718.00 741.60 754.14 754.23 0.000383 3.45 4342.95 4654.89 0.19
Main 1124 1% AEP 5126.00 741.60 754.46 754.51 0.000290 3.06 5802.57 4749.11 0.16
Main 1124 0.2% AEP 7408.00 741.60 754.68 754.76 0.000439 3.82 6885.45 4817.82 0.20
Main 1100 2% AEP 4718.00 741.70 754.14 754.22 0.000358 2.87 4150.18 3614.14 0.18
Main 1100 1% AEP 5126.00 741.70 754.45 754.51 0.000286 2.63 5286.41 3745.37 0.16
Main 1100 0.2% AEP 7408.00 741.70 754.66 754.75 0.000456 3.37 6099.25 3836.50 0.20
Main 1074 2% AEP 4718.00 741.63 754.15 750.41 754.19 0.000244 2.36 4825.00 2175.79 0.14
Main 1074 1% AEP 5126.00 741.63 754.46 750.71 754.49 0.000214 2.26 5511.77 2373.26 0.13
Main 1074 0.2% AEP 7408.00 741.63 754.67 752.80 754.72 0.000364 3.00 6037.82 2514.05 0.18
Main 1000 Bridge

Main 930 2% AEP 4718.00 741.78 750.65 750.38 753.01 0.012023 12.34 384.11 73.36 0.93
Main 930 1% AEP 5126.00 741.78 750.70 750.69 753.44 0.013788 13.28 388.01 73.69 0.99
Main 930 0.2% AEP 7408.00 741.78 752.90 752.90 753.46 0.003193 7.79 2176.37 1614.56 0.50
Main 904 2% AEP 4718.00 742.10 751.61 751.88 0.001515 5.16 1343.80 1710.52 0.34
Main 904 1% AEP 5126.00 742.10 751.85 752.13 0.001489 5.23 1457.30 1740.56 0.34
Main 904 0.2% AEP 7408.00 742.10 752.74 753.09 0.001647 5.95 1943.96 1875.27 0.37
Main 878 2% AEP 4718.00 742.10 751.70 751.76 0.000266 2.69 3163.04 2194.22 0.17
Main 878 1% AEP 5126.00 742.10 751.95 752.00 0.000264 273 3354.17 2231.58 0.17
Main 878 0.2% AEP 7408.00 742.10 752.86 752.93 0.000303 3.15 4078.88 2372.45 0.19
Main 852 2% AEP 4718.00 742.30 751.72 747.44 751.74 0.000101 1.64 5271.60 3538.09 0.10
Main 852 1% AEP 5126.00 742.30 751.96 747.53 751.98 0.000099 1.66 5589.12 3631.97 0.10
Main 852 0.2% AEP 7408.00 742.30 752.88 747.99 752.90 0.000111 1.89 6796.69 4045.42 0.11
Main 779 2% AEP 4718.00 742.40 751.35 751.64 0.001534 6.18 1704.33 1603.99 0.40
Main 779 1% AEP 5126.00 742.40 751.62 751.88 0.001447 6.14 1914.57 1808.74 0.39
Main 779 0.2% AEP 7408.00 742.40 752.64 752.83 0.001151 5.96 4151.09 3131.44 0.36
Main 722 2% AEP 4718.00 742.22 751.27 751.52 0.001877 5.84 1714.86 1560.42 0.38




HEC-RAS Plan: Pr Widened Slab River: Georges Creek Reach: Main (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (ft/s) (sq ft) (ft)
Main 722 1% AEP 5126.00 742.22 751.55 751.77 0.001642 5.60 1952.62 1905.60 0.36
Main 722 0.2% AEP 7408.00 742.22 752.51 752.74 0.001680 6.12 3183.21 3206.37 0.37
Main 584 2% AEP 4718.00 741.35 751.18 751.28 0.000870 3.92 2206.39 1077.05 0.26
Main 584 1% AEP 5126.00 741.35 751.46 751.56 0.000825 3.92 2419.99 1253.94 0.25
Main 584 0.2% AEP 7408.00 741.35 752.41 752.53 0.000924 4.49 3264.04 1855.41 0.27
Main 457 2% AEP 4718.00 741.92 750.92 751.15 0.001121 5.03 1612.78 762.53 0.34
Main 457 1% AEP 5126.00 741.92 751.20 751.43 0.001071 5.05 1774.92 894.51 0.34
Main 457 0.2% AEP 7408.00 741.92 75211 752.38 0.001181 5.76 2377.79 1491.03 0.36
Main 293 2% AEP 4718.00 741.40 750.60 750.92 0.001589 6.25 1428.48 824.58 0.40
Main 293 1% AEP 5126.00 741.40 750.90 751.21 0.001531 6.30 1596.60 1037.56 0.40
Main 293 0.2% AEP 7408.00 741.40 751.84 752.16 0.001519 6.77 2626.37 1322.92 0.40
Main 170 2% AEP 4718.00 741.14 750.50 748.49 750.74 0.001067 5.45 1666.03 954.15 0.34
Main 170 1% AEP 5126.00 741.14 750.80 748.65 751.03 0.001036 5.51 1830.84 1041.23 0.33
Main 170 0.2% AEP 7408.00 741.14 751.70 749.37 751.98 0.001203 6.35 2405.39 1302.50 0.37




HEC-RAS Plan: Pr Widened Slab River

: Georges Creek Reach: Main

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Main 2364 2% AEP 754.81 754.77 0.05 0.05 0.00 2640.38 968.47 1109.15 814.34
Main 2364 1% AEP 755.03 754.98 0.05 0.05 0.00 2883.64 1018.57 1223.79 825.01
Main 2364 0.2% AEP 755.56 755.49 0.08 0.08 0.01 4210.76 1372.68 1824.56 934.52
Main 2262 2% AEP 754.76 754.67 0.09 0.07 0.00 2988.71 1221.49 507.80 752.74
Main 2262 1% AEP 754.97 754.88 0.09 0.07 0.00 3260.73 1270.37 594.90 765.81
Main 2262 0.2% AEP 755.48 755.34 0.14 0.11 0.00 4745.06 1684.41 978.53 853.25
Main 2147 2% AEP 754.68 754.60 0.08 0.03 0.01 2176.86 1396.94 1144.20 713.79
Main 2147 1% AEP 754.90 754.81 0.09 0.03 0.01 2407.46 1472.51 1246.03 738.23
Main 2147 0.2% AEP 755.37 755.22 0.14 0.04 0.01 3592.37 2009.48 1806.15 842.23
Main 2094 2% AEP 754.65 754.59 0.06 0.02 0.00 1829.68 1153.17 1735.15 764.12
Main 2094 1% AEP 754.86 754.80 0.06 0.03 0.00 2008.04 1220.13 1897.83 794.63
Main 2094 0.2% AEP 755.31 755.21 0.10 0.04 0.01 2969.07 1674.97 2763.96 908.17
Main 2037 2% AEP 754.62 754.58 0.04 0.08 0.00 1604.70 939.48 2173.82 922.89
Main 2037 1% AEP 754.83 754.79 0.05 0.08 0.00 1744.74 1000.08 2381.18 989.95
Main 2037 0.2% AEP 755.26 755.18 0.08 0.14 0.00 2572.91 1380.26 3454.83 1116.05
Main 1858 2% AEP 754.54 754.48 0.06 0.06 0.00 1980.58 1397.26 1340.16 885.64
Main 1858 1% AEP 754.75 754.68 0.07 0.07 0.00 2137.96 1496.29 1491.75 955.61
Main 1858 0.2% AEP 755.12 755.00 0.12 0.11 0.01 3099.96 2096.89 2211.15 1064.15
Main 1714 2% AEP 754.47 754.42 0.06 0.03 0.01 1233.33 1350.84 2133.83 1384.85
Main 1714 1% AEP 754.68 754.62 0.06 0.03 0.01 1485.30 1407.25 2233.45 1426.84
Main 1714 0.2% AEP 755.00 754.91 0.10 0.05 0.02 2402.60 1917.19 3088.21 1484.29
Main 1611 2% AEP 754.44 754.41 0.02 0.02 0.01 1961.35 1038.15 1718.49 1671.76
Main 1611 1% AEP 754.64 754.62 0.02 0.02 0.01 2209.06 1083.98 1832.97 1727.25
Main 1611 0.2% AEP 754.94 754.90 0.04 0.03 0.01 3321.87 1485.17 2600.96 1802.20
Main 1376 2% AEP 754.41 754.41 0.00 0.01 0.01 1790.30 559.04 2368.66 4584.15
Main 1376 1% AEP 754.62 754.61 0.00 0.01 0.01 1890.71 563.80 2671.49 4616.63
Main 1376 0.2% AEP 754.90 754.89 0.01 0.01 0.01 2638.81 742.74 4026.45 4647.82
Main 1271 2% AEP 754.39 754.37 0.03 0.03 0.05 719.66 1117.36 2880.98 4500.35
Main 1271 1% AEP 754.60 754.58 0.02 0.02 0.02 837.02 1045.65 3243.33 4529.46
Main 1271 0.2% AEP 754.88 754.85 0.03 0.03 0.03 1285.69 1282.76 4839.55 4555.55
Main 1193 2% AEP 754.32 754.14 0.18 0.04 0.05 52.32 2994.49 1671.19 4476.54
Main 1193 1% AEP 754.56 754.46 0.09 0.03 0.02 226.23 2523.38 2376.39 4538.36
Main 1193 0.2% AEP 754.82 754.70 0.11 0.04 0.02 499.55 3072.05 3836.40 4583.13
Main 1124 2% AEP 754.23 754.14 0.09 0.01 0.00 2428.57 2067.31 222.13 4654.89
Main 1124 1% AEP 754.51 754.46 0.06 0.01 0.00 2591.63 1888.10 646.26 4749.11
Main 1124 0.2% AEP 754.76 754.68 0.08 0.01 0.00 3652.29 2402.18 1353.53 4817.82
Main 1100 2% AEP 754.22 754.14 0.08 0.01 0.02 1523.82 2836.03 358.15 3614.14
Main 1100 1% AEP 754.51 754.45 0.06 0.01 0.01 1712.47 2689.50 724.04 3745.37
Main 1100 0.2% AEP 754.75 754.66 0.09 0.01 0.02 2505.79 3539.12 1363.09 3836.50
Main 1074 2% AEP 754.19 754.15 0.03 0.01 0.01 218.60 1552.18 2947.22 2175.79
Main 1074 1% AEP 754.49 754.46 0.03 0.00 0.01 284.93 1540.48 3300.59 2373.26
Main 1074 0.2% AEP 754.72 754.67 0.05 0.01 0.01 466.53 2090.89 4850.58 2514.05
Main 1000 Bridge

Main 930 2% AEP 753.01 750.65 2.36 0.09 1.04 471213 5.87 73.36
Main 930 1% AEP 753.44 750.70 2.74 0.09 1.23 5118.92 7.08 73.69
Main 930 0.2% AEP 753.46 752.90 0.56 0.06 0.11 46.66 4234.43 3126.92 1614.56
Main 904 2% AEP 751.88 751.61 0.28 0.01 0.11 135.25 2481.53 2101.22 1710.52
Main 904 1% AEP 752.13 751.85 0.28 0.01 0.11 194.25 2603.00 2328.75 1740.56
Main 904 0.2% AEP 753.09 752.74 0.35 0.02 0.14 577.70 3323.68 3506.62 1875.27
Main 878 2% AEP 751.76 751.70 0.05 0.00 0.02 564.57 1437.45 2715.99 2194.22
Main 878 1% AEP 752.00 751.95 0.05 0.00 0.02 647.75 1505.41 2972.84 2231.58
Main 878 0.2% AEP 752.93 752.86 0.07 0.00 0.02 1090.00 1933.96 4384.05 2372.45




HEC-RAS Plan: Pr Widened Slab River

: Georges Creek Reach: Main (Continued)

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Main 852 2% AEP 751.74 751.72 0.02 0.02 0.08 281.06 1098.05 3338.90 3538.09
Main 852 1% AEP 751.98 751.96 0.02 0.02 0.08 308.09 1146.19 3671.72 3631.97
Main 852 0.2% AEP 752.90 752.88 0.02 0.02 0.05 456.58 1459.22 5492.20 4045.42
Main 779 2% AEP 751.64 751.35 0.28 0.10 0.02 302.07 1964.10 2451.84 1603.99
Main 779 1% AEP 751.88 751.62 0.27 0.09 0.03 371.15 2022.18 2732.67 1808.74
Main 779 0.2% AEP 752.83 752.64 0.19 0.08 0.01 976.65 2224.48 4206.87 3131.44
Main 722 2% AEP 751.52 751.27 0.25 0.16 0.07 429.57 1862.15 2426.27 1560.42
Main 722 1% AEP 751.77 751.55 0.22 0.15 0.06 480.33 1852.64 2793.03 1905.60
Main 722 0.2% AEP 752.74 752.51 0.23 0.16 0.06 393.01 2280.68 4734.31 3206.37
Main 584 2% AEP 751.28 751.18 0.10 0.13 0.01 393.22 1208.55 3116.23 1077.05
Main 584 1% AEP 751.56 751.46 0.10 0.12 0.01 440.70 1254.26 3431.04 1253.94
Main 584 0.2% AEP 752.53 752.41 0.12 0.13 0.02 686.89 1621.12 5099.99 1855.41
Main 457 2% AEP 751.15 750.92 0.23 0.21 0.01 1550.60 2271.03 896.37 762.53
Main 457 1% AEP 751.43 751.20 0.23 0.20 0.01 1710.55 2378.71 1036.74 894.51
Main 457 0.2% AEP 752.38 752.11 0.27 0.21 0.00 2488.80 3058.63 1860.57 1491.03
Main 293 2% AEP 750.92 750.60 0.32 0.16 0.03 1155.88 202711 1535.01 824.58
Main 293 1% AEP 751.21 750.90 0.32 0.16 0.03 1311.89 2121.47 1692.64 1037.56
Main 293 0.2% AEP 752.16 751.84 0.32 0.17 0.01 2495.14 2556.34 2356.52 1322.92
Main 170 2% AEP 750.74 750.50 0.24 1691.92 2003.58 1022.50 954.15
Main 170 1% AEP 751.03 750.80 0.23 1903.93 2096.77 1125.30 1041.23
Main 170 0.2% AEP 751.98 751.70 0.28 3024.79 2674.50 1708.71 1302.50




HEC-RAS Plan: Pr Widened Slab River: Georges Creek Reach: Main

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Main 1100 2% AEP 754.22 754.14 0.01 0.02 3614.14 1523.82 2836.03 358.15 2.87
Main 1100 1% AEP 754.51 754.45 0.01 0.01 3745.37 1712.47 2689.50 724.04 2.63
Main 1100 0.2% AEP 754.75 754.66 0.01 0.02 3836.50 2505.79 3539.12 1363.09 3.37
Main 1074 2% AEP 754.19 754.15 750.41 0.01 0.01 2175.79 218.60 1552.18 2947.22 2.36
Main 1074 1% AEP 754.49 754.46 750.71 0.00 0.01 2373.26 284.93 1540.48 3300.59 2.26
Main 1074 0.2% AEP 754.72 754.67 752.80 0.01 0.01 2514.05 466.53 2090.89 4850.58 3.00
Main 1000 BRU 2% AEP 754.18 754.11 750.64 0.55 0.15 1587.90 2.64 1229.90 3485.47 2.59
Main 1000 BRU 1% AEP 754.48 754.43 753.05 0.23 0.00 1753.14 24.49 1124.72 3976.79 2.25
Main 1000 BRU 0.2% AEP 754.71 754.63 753.46 0.61 0.14 1850.34 66.44 1469.44 5872.12 2.85
Main 1000 BRD 2% AEP 753.48 752.92 750.59 0.01 0.14 885.21 3174.42 1543.58 7.11
Main 1000 BRD 1% AEP 754.24 754.18 753.04 0.00 0.80 1625.11 4.10 1175.47 3946.43 2.49
Main 1000 BRD 0.2% AEP 753.96 753.41 753.41 0.01 0.01 1165.50 3468.46 3939.54 7.77
Main 930 2% AEP 753.01 750.65 750.38 0.09 1.04 73.36 4712.13 5.87 12.34
Main 930 1% AEP 753.44 750.70 750.69 0.09 1.23 73.69 5118.92 7.08 13.28
Main 930 0.2% AEP 753.46 752.90 752.90 0.06 0.11 1614.56 46.66 4234.43 3126.92 7.79
Main 904 2% AEP 751.88 751.61 0.01 0.11 1710.52 135.25 2481.53 2101.22 5.16
Main 904 1% AEP 752.13 751.85 0.01 0.11 1740.56 194.25 2603.00 2328.75 5.23
Main 904 0.2% AEP 753.09 752.74 0.02 0.14 1875.27 577.70 3323.68 3506.62 5.95




APPENDIX E

HEC-RAS — PROPOSED NEW SLAB BRIDGE
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HEC-RAS HEC-RAS 6.3.1 September 2022
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California
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X X X X X X X X X
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PROJECT DATA

Project Title: FRA-33-2476-2502224
Project File : FRA-33-2476-2502224.prj
Run Date and Time: 8/4/2025 10:09:06 AM

Project in English units

PLAN DATA

Plan Title: Proposed 3 Span - Continuous Slab
Plan File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.p03

Geometry Title: Proposed - Three Span Slab
Geometry File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.g903

Flow Title : Georges Creek FIS
Flow File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.£01

Plan Description:
New 3-span continuous slab structure. Bridge width same as existing structure

pair.

3-Span Continuous Slab - 28'-35'-28"' Configuration

Plan Summary Information:

Number of: Cross Sections = 24 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 1 Lateral Structures = 0

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Georges Creek FIS
Flow File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.f01



Flow Data (cfs)

River Reach
0.2% AEP

Georges Creek Main
7408

Boundary Conditions

River Reach
Downstream

Georges Creek Main
750.2

Georges Creek Main
750.5

Georges Creek Main
750.8

Georges Creek Main
751.7

GEOMETRY DATA

RS

2364

Profile

iy
oe

AEP

N
o

AEP

"
o°

AEP

0.2% AEP

Geometry Title: Proposed - Three Span Slab
Geometry File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.903

CROSS SECTION

RIVER: Georges Creek
REACH: Main

INPUT

RS:

Description: Cross Section 23+64

Station Elevation Data

Sta Elev Sta
0 758.3 23
737 757.3 909

1258 749.9 1280
1409 750.1 1444
1476 745.31 1481
1745 754 1785

Manning's n Values

Sta n Val Sta

0 .05 1450

Bank Sta: Left Right
1450 1498

CROSS SECTION
RIVER: Georges Creek
REACH: Main

INPUT

Description: Cross Section 22+62

Station Elevation Data

Sta Elev Sta

0 758.3 17
779 757.4 925
1368 749.5 1445

1499 745.31 1510
1571 752 1724

2364

Elev
756
754

749.9
749.71
749.88

757

n Val
.05

Left Channel

num= 28
Elev Sta
758 267
756 969
751.1 1300
749.41 1450
748.55 1498
756 1877
num= 3
n Val Sta
.04 1498
Lengths:
102
RS: 2262
num= 25
Elev Sta
758 270
756 1012
750.3 1462
744.5 1517
754 1759

102

Elev
756
754
750

744.94
756

4% AEP

4100

Sta
485
1036
1345
1457
1524

Right
102

Sta
473
1101
1485
1524
1796

2% AEP

4718

Upstream

Elev
755.3
752
750.3
746.27
750

Sta
584
1242
1390
1466
1694

Coeff Contr.

Elev
755.2
752
749.16
750.78
758

.1

Sta
608
1303
1494
1539
1825

Elev
756
750

749.7
745.17
752

Expan.

Elev
756
750

747.49
750.98
758.2

1% AEP

5126

Known

Known

Known

Known

WS

WS

WS

WS



Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val
0 .05 1485 .04 1524 .05
Bank Sta: Left Right Lengths: Left Channel Right
1485 1524 110 115 124
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 1445 750.3 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2147

INPUT

Description: Cross Section 21+47

Station Elevation Data num= 26
Sta Elev Sta Elev Sta Elev Sta

0 758 264 756 480 755.1 672

853 756 1037 754 1138 752 1167
1238 752 1336 750 1469 749.56 1477
1489 744.61 1498 744.5 1506 745.47 1510
1612 750 1651 752 1682 754 1728

1837 758.3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1469 .04 1519 .05
Bank Sta: Left Right Lengths: Left Channel Right
1469 1519 52 53 56

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2094
INPUT
Description: Cross Section 20+94 (FEMA F)
Station Elevation Data num= 20
Sta Elev Sta Elev Sta Elev Sta
0 757.7 291 756 507 755.1 737
863 756 1115 754 1227 752 1383
1508 746 1519 744.7 1529 744.7 1536
1691 750 1743 752 1794 754 1830
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1499 .045 1545 .05
Bank Sta: Left Right Lengths: Left Channel Right
1499 1545 46 57 72

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2037
INPUT
Description: Cross Section 20+37
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta
0 756.9 493 756 1093 754 1177
1485 748.08 1495 746.75 1502 744.91 1511

1521 745.42 1523 747.57 1530 747.54 1727

1833 754 1869 756 2030 756.3

Coeff Contr.

Elev
756
751.7
748.95
749.03
756

.1

Sta
773
1223
1479
1519
1792

Coeff Contr.

Elev
756
750
746
756

.1

Sta
806
1499
1545
1887

Coeff Contr.

Elev
752
743.54
750

.1

Sta
1352
1514
1784

Expan.

Elev
756.5
752.2

745.57
749.36
758

Expan.

Elev
756.5
748
748
758

Expan.

Elev
750
744.18
752



Manning's n Values num=
Sta n Val Sta n Val
0 .055 1485 .045
Bank Sta: Left Right Lengths:

1485 1523

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1858
INPUT
Description: Cross Section 18+58
Station Elevation Data num=
Sta Elev Sta Elev
0 758.6 26 758
1034 750 1212 747.68
1241 743.39 1247 743.98
1467 752 1512 754
Manning's n Values num=
Sta n Val Sta n Val
0 .055 1212 .04
Bank Sta: Left Right Lengths:

3
Sta
1523

n Val
.055

Left Channel

227

19
Sta
152

1220

1253

1558

3
Sta
1263

179

Elev
756
747.47
749
756

n Val
.055

Left Channel

144

Elev
754
752

743.69
748.24
752

n Val
.055

Left Channel

1212 1263 157
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1714
INPUT
Description: Cross Section 17+14
Station Elevation Data num= 26
Sta Elev Sta Elev Sta
0 757 313 756 425
770 753.7 900 754.1 1025
1329 748.67 1332 745.11 1339
1359 743.96 1361 747.31 1373
1521 748 1610 750 1669
2044 756.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .055 1323 .04 1373
Bank Sta: Left Right Lengths:
1323 1373 116
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
1438 2044 749 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1611
INPUT
Description: Cross Section 16+11
Station Elevation Data num= 23
Sta Elev Sta Elev Sta
0 758.5 18 758 130
555 751.5 743 752.1 766
1210 745.93 1213 743.38 1222
1245 745.77 1249 746.74 1390
1795 754 2230 756 2410

103

Elev
756
752

743.8
748
755.7

Right
139

Sta
789
1226
1263
1697

Right
142

Sta
507
1261
1343
1438
1725

Right
98

Sta
235
1195
1234
1480

Coeff Contr.

Elev
754
744.16
749.3
756.5

.1

Sta
895
1232
1403

Coeff Contr.

Elev
753.5
750
743.93
749
754

.1

Sta
644
1323
1349
1502
2020

Coeff Contr.

Elev
754
750

743.21
750

.1

Sta
336
1198
1240
1576

Expan.
.3

Elev
752
743.53
750

Expan.
.3

Elev
754.1
748.74
743.38
747.5
756

Expan.
.3

Elev
752
749.77
743.71
752



Manning's n Values

num= 3

Sta n Val Sta n Val Sta n Val
0 .055 1198 .04 1249 .055
Bank Sta: Left Right Lengths: Left Channel Right
1198 1249 219 235 242
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1376
INPUT
Description: Cross Section 13+76
Station Elevation Data num= 35
Sta Elev Sta Elev Sta Elev Sta
0 760.1 12 760 169 758 370
691 752 913 751.1 1198 749.7 1333
1615 748 1628 747.41 1635 747.48 1638
1652 742.3 1663 743.27 1667 747.25 1688
1923 750 2063 752 2170 752.5 2277
3327 751.7 3454 752.2 3709 741.7 3900
4444 749.7 4510 750 4765 752 5076
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1635 .04 1688 .055
Bank Sta: Left Right Lengths: Left Channel Right
1635 1688 96 105 115
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2170 5121 752.5 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1271
INPUT
Description: Cross Section 12+71
Station Elevation Data num= 39
Sta Elev Sta Elev Sta Elev Sta
0 760.9 38 760 133 758 428
689 752 1214 750 1293 749.7 1406
1564 750.1 1597 750 1640 748.01 1647
1660 745.91 1664 742.97 1671 742.33 1678
1685 746.15 1690 747.8 1828 748 1923
3179 750 3278 752 3295 753.5 3325
3721 751.6 3916 752.7 4031 749.7 4227
4543 750 4641 752 5017 754 5063
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1647 .04 1690 .055
Bank Sta: Left Right Lengths: Left Channel Right
1647 1690 82 79 75
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1406 754 T
2579 5063 754 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1193

Coeff Contr.

Elev
756
750.5
742.3
747.75
752
742.7
754

.1

Sta

556
1457
1647
1830
2552
3967
5121

Coeff Contr.

Elev
756
750.2
748.22
742.13
750
751.7
752
754.7

.3

Sta

566
1492
1657
1683
2579
3456
4467

Coeff Contr.

.3

Expan.

Elev
754
750

741.93
748
750.4
752
754.7

Expan.

Elev

754
749.9
744 .46
742.5
750.3
752.2
749.7

Expan.



INPUT
Description: Cross Section 11493

Station Elevation Data num= 45
Sta Elev Sta Elev Sta Elev Sta
0 758.6 336 758 592 756 774
1585 750 1665 749.7 1769 750.1 1816
1868 750 1892 747.55 1897 747.22 1901
1914 742.3 1926 742.72 1931 746.77 1939
1969 748 2015 747.7 2054 748 2160
2732 750 2955 749.7 3029 750 3241
3434 749.7 3480 750.2 3498 749.7 3514
3559 750 4122 752 4157 752.5 4230
4706 749.2 4799 750 4924 752 5225
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1868 .04 1956 .055
Bank Sta: Left Right Lengths: Left Channel Right
1868 1956 71 69 67
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1854 754 T
2402 5293 754 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1124
INPUT
Description: Cross Section 11+24
Station Elevation Data num= 29
Sta Elev Sta Elev Sta Elev Sta
0 755.5 97 756 448 755.9 813
1709 752 2050 750 2102 748 2114
2128 741.8 2141 741.6 2145 741.9 2148
2227 748 2752 748 2882 747.7 3055
3714 752 3744 753.4 3772 752 3812
5000 750 5150 752 5424 754 5502
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2102 .04 2158 .055
Bank Sta: Left Right Lengths: Left Channel Right
2102 2158 24 24 24
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2227 5502 754 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1100

INPUT

Description: Cross Section 11+00

Station Elevation Data num= 24
Sta Elev Sta Elev Sta Elev Sta

0 758 500 756 1002 754 1716

2113 748 2119 746 2126 744 2136
2147 741.8 2156 744 2166 746 2219
2535 750 2831 749 3247 750 3696
3783 752 4182 752 4557 754 4905

Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val

Elev
754
749.7
746.01
746.13
750
750.2
752
752
754

Sta

925
1854
1903
1956
2402
3415
3534
4333
5293

Coeff Contr.

Elev
754
744
744
748
750

754.7

.3

Sta
1244
2120
2158
3630
4659

Coeff Contr.

Elev
752
742
748
752
756

.3

Sta
2101
2137
2383
3740

Elev
752
750.2
742.89
748.2
750.2
750
753.4
750.9
754.7

Expan.

Elev
752.1
742
746
750
748

Expan.

Elev
750
741.7
750.1
753.5



0 .055 2101 .04 2219 .055
Bank Sta: Left Right Lengths: Left Channel
2101 2219 26 26
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2383 4905 754 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1074
INPUT
Description: Cross Section 10+74
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev
0 760 531 758 566 757.9
1949 752 1952 750.88 1980 744.85
1998 741.7 2006 742.38 2015 745.97
2266 752 2644 751.5 3564 752
4281 756 4757 758
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1952 .04 2029 .05
Bank Sta: Left Right Lengths: Left Channel
1952 2029 145 144
BRIDGE

RIVER: Georges Creek

REACH: Main RS: 1000

INPUT

Description: FRA-33-24.76
Distance from Upstream XS = 9.4
Deck/Roadway Width = 133.7
Weir Coefficient 2.6
Upstream Deck/Roadway Coordinates
num= 17
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 760.5 740 400 760 740
1416 756 740 1892 754 740
1945 754 752.24 2036 753.66 751.89
2449 752 740 2651 751.9 740
3417 754 740 3511 754.3 740
4281 756.5 740 4757 758.3 740
Upstream Bridge Cross Section Data
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev
0 760 531 758 566 757.9
1949 752 1952 750.88 1980 744.85
1998 741.7 2006 742.38 2015 745.97
2266 752 2644 751.5 3564 752
4281 756 4757 758
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1952 .04 2029 .05
Bank Sta: Left Right Coeff Contr. Expan.
1952 2029 .3 .5
Downstream Deck/Roadway Coordinates
num= 20
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

Right Coeff Contr.
26 .3
Sta Elev Sta
898 756 1562

1984 742.31 1990
2029 751.07 2047
3585 753.4 3637

Right Coeff Contr.

145 .3

Sta Hi Cord Lo Cord

943 758 740
1944.9 754 740
2036.1 753.66 740

2819 752 740
3637 754.8 740
Sta Elev Sta

898 756 1562
1984 742.31 1990
2029 751.07 2047
3585 753.4 3637

Sta Hi Cord Lo Cord

Expan.

Elev
754
741.63
751.9
754

Expan.

2502224 Proposed Three Span Continuous Slab Bridge

Elev
754
741.63
751.9
754



0 759.5 740 157
925 760 740 1468
2417 754 740 2457.9
2549 753.66 751.82 2549.1
2974 752 740 3176
3942 754 740 4036
4806 756.5 740 5282

Downstream Bridge Cross Section Da

Station Elevation Data num=
Sta Elev Sta Elev
0 759.5 209 760
1863 756 2314 754
2490 742 2504 741.78
2538 750 2544 752
3967 752 4036 753.8
Manning's n Values num=
Sta n Val Sta n Val
0 .055 2463 .04
Bank Sta: Left Right Coeff Co
2463 2536

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for
Elevation at which weir flow begin
Energy head used in spillway desig
Spillway height used in design
Weir crest shape

Number of Abutments = 1
Abutment Data
Upstream num= 4
Sta Elev Sta Elev
1950 752.19 1986 740.19
Downstream num= 4
Sta Elev Sta Elev
2463 752.19 2499 740.19
Number of Piers = 2
Pier Data
Pier Station Upstream= 1973
Upstream num= 4
Width Elev Width Elev
1 740 1 750.49
Downstream num= 4
Width Elev Width Elev
1 740 1 750.49
Pier Data
Pier Station Upstream= 2008
Upstream num= 4
Width Elev Width Elev
1 740 1 750.49
Downstream num= 4
Width Elev Width Elev
1 740 1 750.49

Number of Bridge Coefficient Sets

Low Flow Methods and Data
Energy
Selected Low Flow Methods

Highes

High Flow Method
Energy Only

760 740 525 760.5 740
760 740 1941 756 740
753.98 740 2458 753.98 752.17
753.66 740 2555 753.59 740
751.9 740 3344 752 740
754.3 740 4162 754.8 740
758.3 740
ta
22
Sta Elev Sta Elev Sta
538 760.3 924 760 1368
2463 751.74 2482 745.96 2487 74
2513 742.67 2518 745.34 2536 74
2710 752 3181 751.4 3645
3
Sta n Val
2536 .045
ntr. Expan.
.3 .5
2 horiz. to 1.0 vertical
= 2 horiz. to 1.0 vertical
weir flow = .98
s = 751.9

n

Broad Crested

Sta Elev Sta
1995 739.74 2031 7
Sta Elev Sta
2505 739.74 2541 7
Downstream= 2486
Width Elev Width
2.5 750.5 2.5
Width Elev Width
2.5 750.5 2.5
Downstream= 2521
Width Elev Width
2.5 750.5 2.5
Width Elev Width
2.5 750.5 2.5
= 1

t Energy Answer

Elev
51.74

Elev
51.74

Elev
752.5

Elev
752.5

Elev
752.5

Elev
752.5

Elev
758
2.68
9.58
752



Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end

Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 930
INPUT
Description: Cross Section 9+30
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta
0 759.5 209 760 538 760.3 924
1863 756 2314 754 2463 751.74 2482
2490 742 2504 741.78 2513 742.67 2518
2538 750 2544 752 2710 752 3181
3967 752 4036 753.8
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2463 .04 2536 .045
Bank Sta: Left Right Lengths: Left Channel Right
2463 2536 26 26 26

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 904
INPUT
Description: Cross Section 9+04
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta
0 759.3 339 760 556 760.2 768
1594 756 1975 754 2251 752 2482
2490 746 2494 744 2500 742.3 2505
2522 742.3 2527 744 2534 746 2551
2670 748 2757 748.8 3463 750 3749
3991 750 4011 752 4039 753.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2482 .04 2551 .045
Bank Sta: Left Right Lengths: Left Channel Right
2482 2551 26 26 26
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2757 4039 753 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 878

INPUT

Description: Cross Section 8+78

Station Elevation Data num= 27
Sta Elev Sta Elev Sta Elev Sta

0 758.2 509 759.8 818 758 1006

1494 754 1781 752 2076 750 2244
2494 746 2502 744 2509 743 2514

2532 743 2540 744 2557 746 2747

Elev
760
745.96
745.34
751.4

Sta
1368
2487
2536
3645

Coeff Contr.

Elev
760
750

742.1
748
749.9

.3

Sta
1208
2486
2517
2655
3965

Coeff Contr.

Elev
756
750

742.1
748

.3

Sta
1409
2488
2526
3037

Elev
758
742 .68
749.58
752

Expan.
.5

Elev
758
748

742.1
747.9
749.5

Expan.

Elev
754
748

742.1
748



3258 747 3421 748 3968 747.7 3992
4021 752 4039 753.7
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2488 .035 2557 .045
Bank Sta: Left Right Lengths: Left Channel Right
2488 2557 25 25 25
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2244 753 T
3037 4039 753 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 852
INPUT
Description: Cross Section 8+52
Station Elevation Data num= 43
Sta Elev Sta Elev Sta Elev Sta
0 757.5 179 756.1 470 756.1 797
1177 754 1365 752 1402 751.5 1502
1689 750 1917 748 2158 746 2280
2418 748 2511 748 2527 746 2538
2554 742 .4 2565 742.3 2568 743 2576
2642 746.1 2711 746.1 2711 745.7 2949
3267 748.2 3512 750 3732 750.5 3884
4031 750 4065 753 4262 750 4792
5178 752 5540 754 5742 756
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2527 .035 2615 .045
Bank Sta: Left Right Lengths: Left Channel Right
2527 2615 74 73 67
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2418 753 F
3732 5742 753 F

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 779
INPUT
Description: Cross Section 7+79
Station Elevation Data num= 48
Sta Elev Sta Elev Sta Elev Sta
0 756.7 94 756 173 754 291
416 754.1 492 753.6 528 754 629
655 756 692 753.5 749 754.3 782
937 752 1011 750 1234 748 1332
1422 751.9 1472 752.3 1510 752 1544
2110 752 2155 752.3 2229 752 2296
2524 750 2594 748 2603 744 2610
2624 742.6 2637 746 2667 747.1 2698
2852 750 2947 750.3 3334 752 3386
3578 751.7 3987 752 4041 755
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2594 .035 2637 .045

Bank Sta: Left Right Lengths: Left Channel Right

748

4006

Coeff Contr.

Elev
756
752.3
747.7
744
744
746
750
749.6

.3

Sta
1044
1553
2403
2547
2615
3066
4016
5089

Coeff Contr.

Elev
753.8
756
754
750
749.9
751
743
745.9
752.3

.3

Sta
386
642
842
1377
1553
2372
2614
2824
3417

Coeff Contr.

750

Expan.

Elev
754
752
746
743
746
748

749.9
750

Expan.

Elev
754
756.1
752
754
750
752.1
742.4
748
752

Expan.



2594 2637 49 57 62
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 2372 752.1 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 722
INPUT
Description: Cross Section 7+22
Station Elevation Data num= 42
Sta Elev Sta Elev Sta Elev Sta
0 756.5 28 756 116 754 148
816 750.2 840 750 1054 752 1443
1872 751 2133 752 2165 752.4 2196
2408 752.4 2475 751.8 2491 752.2 2506
2622 748 2644 747.1 2653 746.26 2657
2680 742.74 2687 747.44 2707 746.82 2735
2795 748.7 2853 747.5 2878 748 2923
3015 750 3068 749.5 3130 750 3475
4178 754 4190 754.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2644 .04 2687 .045
Bank Sta: Left Right Lengths: Left Channel Right
2644 2687 156 138 124
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 2408 752.4 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 584
INPUT
Description: Cross Section 5+84
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta
0 753.5 47 752 247 750 286
493 752.3 686 751 830 752 939
1037 750 1058 748 1115 747.39 1123
1141 741.35 1151 743.06 1158 747.11 1167
1278 746.2 1306 745.9 1322 746 1386
1890 752 2623 754 2639 754.2
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1115 .04 1158 .045
Bank Sta: Left Right Lengths: Left Channel Right
1115 1158 116 127 134
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 939 754.5 T

CROSS SECTION

RIVER: Georges Creek
REACH: Main RS: 457

INPUT
Description: Cross Section 4+57
Station Elevation Data num= 23

Elev
752
754
752
752

742.22
748.2
750
752

Sta

794
1591
2291
2567
2675
2750
2968
3741

Coeff Contr.

Elev
749.8
754.5

747.09
746.38
748

.3

Sta
323
1011
1132
1223
1581

Coeff Contr.

.1

Elev
750
752

751.5
750
742.27
747.5
750.5
752.5

Expan.

Elev
750
752

742.11
745.7
750

Expan.



Elev
750
753.5
745.33
746.32
754.2

n Val
.045

165

Elev
750
748

746.08
748

n Val
.045

Left Channel

123

Elev
756
750

741.68
746
754.5

n Val
.045

Left Channel

0

Sta Elev Sta Elev Sta
0 753.5 50 752 277
482 752.1 685 751.1 939
1081 748 1206 746 1218
1248 742 .2 1257 745.14 1285
1741 752 2104 754 2118
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .045 1218 .035 1285
Bank Sta: Left Right Lengths: Left Channel
1218 1285 145
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 939 753.5 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 293
INPUT
Description: Cross Section 2+93
Station Elevation Data num= 22
Sta Elev Sta Elev Sta
0 753.5 84 752 262
715 751.2 1039 750 1074
1231 741.71 1248 741.4 1254
1307 745.7 1334 746 1365
1827 754 1899 754.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .045 1217 .035 1260
Bank Sta: Left Right Lengths:
1217 1260 130
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 715 751.2 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 170
INPUT
Description: Cross Section 1+70 (FEMA E)
Station Elevation Data num= 23
Sta Elev Sta Elev Sta
0 758.2 12 758 27
174 750 343 749.5 530
944 748 1134 745.68 1146
1173 741.92 1179 746.21 1248
1421 752 1823 754 1884
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .045 1134 .035 1179
Bank Sta: Left Right Lengths:
1134 1179 0
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 700 751.7 T

Sta
294
1021
1231
1379

Right
173

Sta
279
1217
1260
1394

Right
121

Sta
47
700
1149
1277

Right
0

Elev Sta
749.8 321
752 1049
742.45 1237
748 1445

Coeff Contr.

.1
Elev Sta
749.9 300
746.26 1225
746.52 1281
750 1423

Coeff Contr.

.1
Elev Sta
754 90
751.7 862
741.34 1165
748 1315

Coeff Contr.
.1

Elev
750
750

741.92
750

Expan.
.3

Elev
750
742.11
746
752

Expan.
.3

Elev
752
750

741.14
750

Expan.
.3



SUMMARY OF MANNING'S N VALUES

River:Georges Creek

Reach River Sta. nl n2 n3

Main 2364 .05 .04 .05
Main 2262 .05 .04 .05
Main 2147 .05 .04 .05
Main 2094 .05 .045 .05
Main 2037 .055 .045 .055
Main 1858 .055 .04 .055
Main 1714 .055 .04 .055
Main 1611 .055 .04 .055
Main 1376 .055 .04 .055
Main 1271 .055 .04 .055
Main 1193 .055 .04 .055
Main 1124 .055 .04 .055
Main 1100 .055 .04 .055
Main 1074 .05 .04 .05
Main 1000 Bridge

Main 930 .055 .04 .045
Main 904 .055 .04 .045
Main 878 .055 .035 .045
Main 852 .055 .035 .045
Main 779 .055 .035 .045
Main 722 .055 .04 .045
Main 584 .055 .04 .045
Main 457 .045 .035 .045
Main 293 .045 .035 .045
Main 170 .045 .035 .045

SUMMARY OF REACH LENGTHS

River: Georges Creek

Reach River Sta. Left Channel Right

Main 2364 102 102 102
Main 2262 110 115 124
Main 2147 52 53 56
Main 2094 46 57 72
Main 2037 227 179 139
Main 1858 157 144 142
Main 1714 116 103 98
Main 1611 219 235 242
Main 1376 96 105 115
Main 1271 82 79 75
Main 1193 71 69 67
Main 1124 24 24 24
Main 1100 26 26 26
Main 1074 145 144 145
Main 1000 Bridge

Main 930 26 26 26
Main 904 26 26 26
Main 878 25 25 25
Main 852 74 73 67
Main 779 49 57 62
Main 722 156 138 124
Main 584 116 127 134
Main 457 145 165 173
Main 293 130 123 121
Main 170 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS



River: Georges Creek

Reach River Sta. Contr. Expan.

Main 2364 L1 .3
Main 2262 .1 .3
Main 2147 .1 .3
Main 2094 L1 .3
Main 2037 .1 .3
Main 1858 .1 .3
Main 1714 .1 .3
Main 1611 .1 .3
Main 1376 .3 .5
Main 1271 .3 .5
Main 1193 .3 .5
Main 1124 .3 .5
Main 1100 .3 .5
Main 1074 .3 .5
Main 1000 Bridge

Main 930 .3 .5
Main 904 .3 .5
Main 878 .3 .5
Main 852 .3 .5
Main 779 .3 .5
Main 722 .3 .5
Main 584 .1 .3
Main 457 .1 .3
Main 293 L1 .3
Main 170 .1 .3
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HEC-RAS Plan: Pr 3 Span Slab River: Georges Creek Reach: Main

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

Main 2364 2% AEP 4718.00 745.17 754.75 754.80 0.000388 272 3092.65 813.73 0.18
Main 2364 1% AEP 5126.00 745.17 754.98 755.03 0.000387 277 3276.73 824.96 0.18
Main 2364 0.2% AEP 7408.00 745.17 755.48 755.56 0.000568 3.50 3707.35 933.63 0.22
Main 2262 2% AEP 4718.00 744.50 754.65 754.75 0.000684 3.80 2439.25 751.93 0.23
Main 2262 1% AEP 5126.00 744.50 754.88 754.97 0.000673 3.83 2611.13 765.74 0.23
Main 2262 0.2% AEP 7408.00 744.50 755.34 755.48 0.000994 4.82 2972.06 852.28 0.28
Main 2147 2% AEP 4718.00 744.50 754.58 754.67 0.000620 3.52 2476.03 712.19 0.22
Main 2147 1% AEP 5126.00 744.50 754.81 754.90 0.000626 3.61 2639.39 738.09 0.22
Main 2147 0.2% AEP 7408.00 744.50 755.22 755.37 0.000989 4.69 2957.25 841.01 0.28
Main 2094 2% AEP 4718.00 744.70 754.58 754.63 0.000431 2.88 2887.52 762.10 0.17
Main 2094 1% AEP 5126.00 744.70 754.80 754.86 0.000442 2.96 3062.38 794.45 0.17
Main 2094 0.2% AEP 7408.00 744.70 755.21 755.31 0.000719 3.89 3400.34 906.80 0.22
Main 2037 2% AEP 4718.00 743.54 754.56 754.61 0.000390 2.75 3350.11 918.39 0.16
Main 2037 1% AEP 5126.00 743.54 754.78 754.83 0.000406 2.85 3563.62 989.56 0.17
Main 2037 0.2% AEP 7408.00 743.54 755.18 755.26 0.000673 3.78 3979.94 1115.35 0.21
Main 1858 2% AEP 4718.00 743.39 754.46 754.53 0.000460 3.21 3069.14 880.56 0.19
Main 1858 1% AEP 5126.00 743.39 754.68 754.75 0.000484 3.35 3269.65 955.16 0.20
Main 1858 0.2% AEP 7408.00 743.39 755.00 755.12 0.000845 4.53 3589.28 1063.31 0.27
Main 1714 2% AEP 4718.00 743.38 754.40 754.46 0.000424 3.09 3563.46 1381.63 0.18
Main 1714 1% AEP 5126.00 743.38 754.62 754.68 0.000421 3.14 3873.43 1426.55 0.18
Main 1714 0.2% AEP 7408.00 743.38 754.90 755.00 0.000705 4.14 4282.34 1483.74 0.24
Main 1611 2% AEP 4718.00 743.21 754.40 754.42 0.000178 2.16 5347.95 1667.51 0.12
Main 1611 1% AEP 5126.00 743.21 754.62 754.64 0.000179 2.20 5720.97 1726.86 0.12
Main 1611 0.2% AEP 7408.00 743.21 754.89 754.93 0.000306 2.93 6208.42 1801.46 0.16
Main 1376 2% AEP 4718.00 741.93 754.39 754.40 0.000048 1.10 12012.23 4581.64 0.06
Main 1376 1% AEP 5126.00 741.93 754.61 754.62 0.000045 1.08 13028.65 4616.40 0.06
Main 1376 0.2% AEP 7408.00 741.93 754.89 754.89 0.000072 1.39 14301.67 4647.55 0.08
Main 1271 2% AEP 4718.00 742.13 754.35 754.38 0.000264 2.63 6833.51 4498.00 0.15
Main 1271 1% AEP 5126.00 742.13 754.58 754.60 0.000209 2.37 7880.65 4529.25 0.13
Main 1271 0.2% AEP 7408.00 742.13 754.85 754.87 0.000289 2.84 9082.77 4555.33 0.15
Main 1193 2% AEP 4718.00 742.30 754.09 754.29 0.000949 4.44 3204.10 4467.16 0.28
Main 1193 1% AEP 5126.00 742.30 754.46 754.56 0.000536 3.44 4898.33 4537.95 0.21
Main 1193 0.2% AEP 7408.00 742.30 754.70 754.81 0.000726 4.08 5983.86 4582.72 0.25
Main 1124 2% AEP 4718.00 741.60 754.10 754.19 0.000407 3.55 4136.70 4641.42 0.19
Main 1124 1% AEP 5126.00 741.60 754.45 754.51 0.000291 3.07 5792.42 4748.46 0.16
Main 1124 0.2% AEP 7408.00 741.60 754.68 754.76 0.000442 3.83 6863.10 4816.42 0.20
Main 1100 2% AEP 4718.00 741.70 754.09 754.18 0.000379 2.94 3990.67 3595.34 0.18
Main 1100 1% AEP 5126.00 741.70 754.45 754.51 0.000286 2.63 5278.41 3744.47 0.16
Main 1100 0.2% AEP 7408.00 741.70 754.66 754.75 0.000459 3.38 6081.22 3834.50 0.20
Main 1074 2% AEP 4718.00 741.63 75411 750.41 754.15 0.000255 241 4732.90 2147.93 0.15
Main 1074 1% AEP 5126.00 741.63 754.45 750.71 754.48 0.000215 2.27 5506.85 2371.90 0.13
Main 1074 0.2% AEP 7408.00 741.63 754.67 752.80 754.72 0.000366 3.01 6026.17 2511.01 0.18
Main 1000 Bridge

Main 930 2% AEP 4718.00 741.78 750.65 750.38 753.01 0.012023 12.34 384.11 73.36 0.93
Main 930 1% AEP 5126.00 741.78 750.70 750.69 753.44 0.013788 13.28 388.01 73.69 0.99
Main 930 0.2% AEP 7408.00 741.78 752.90 752.90 753.46 0.003193 7.79 2176.37 1614.56 0.50
Main 904 2% AEP 4718.00 742.10 751.61 751.88 0.001515 5.16 1343.80 1710.52 0.34
Main 904 1% AEP 5126.00 742.10 751.85 752.13 0.001489 5.23 1457.30 1740.56 0.34
Main 904 0.2% AEP 7408.00 742.10 752.74 753.09 0.001647 5.95 1943.96 1875.27 0.37
Main 878 2% AEP 4718.00 742.10 751.70 751.76 0.000266 2.69 3163.04 2194.22 0.17
Main 878 1% AEP 5126.00 742.10 751.95 752.00 0.000264 273 3354.17 2231.58 0.17
Main 878 0.2% AEP 7408.00 742.10 752.86 752.93 0.000303 3.15 4078.88 2372.45 0.19
Main 852 2% AEP 4718.00 742.30 751.72 747.44 751.74 0.000101 1.64 5271.60 3538.09 0.10
Main 852 1% AEP 5126.00 742.30 751.96 747.53 751.98 0.000099 1.66 5589.12 3631.97 0.10
Main 852 0.2% AEP 7408.00 742.30 752.88 747.99 752.90 0.000111 1.89 6796.69 4045.42 0.11
Main 779 2% AEP 4718.00 742.40 751.35 751.64 0.001534 6.18 1704.33 1603.99 0.40
Main 779 1% AEP 5126.00 742.40 751.62 751.88 0.001447 6.14 1914.57 1808.74 0.39
Main 779 0.2% AEP 7408.00 742.40 752.64 752.83 0.001151 5.96 4151.09 3131.44 0.36
Main 722 2% AEP 4718.00 742.22 751.27 751.52 0.001877 5.84 1714.86 1560.42 0.38




HEC-RAS Plan: Pr 3 Span Slab River: Georges Creek Reach: Main (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (ft/s) (sq ft) (ft)
Main 722 1% AEP 5126.00 742.22 751.55 751.77 0.001642 5.60 1952.62 1905.60 0.36
Main 722 0.2% AEP 7408.00 742.22 752.51 752.74 0.001680 6.12 3183.21 3206.37 0.37
Main 584 2% AEP 4718.00 741.35 751.18 751.28 0.000870 3.92 2206.39 1077.05 0.26
Main 584 1% AEP 5126.00 741.35 751.46 751.56 0.000825 3.92 2419.99 1253.94 0.25
Main 584 0.2% AEP 7408.00 741.35 752.41 752.53 0.000924 4.49 3264.04 1855.41 0.27
Main 457 2% AEP 4718.00 741.92 750.92 751.15 0.001121 5.03 1612.78 762.53 0.34
Main 457 1% AEP 5126.00 741.92 751.20 751.43 0.001071 5.05 1774.92 894.51 0.34
Main 457 0.2% AEP 7408.00 741.92 75211 752.38 0.001181 5.76 2377.79 1491.03 0.36
Main 293 2% AEP 4718.00 741.40 750.60 750.92 0.001589 6.25 1428.48 824.58 0.40
Main 293 1% AEP 5126.00 741.40 750.90 751.21 0.001531 6.30 1596.60 1037.56 0.40
Main 293 0.2% AEP 7408.00 741.40 751.84 752.16 0.001519 6.77 2626.37 1322.92 0.40
Main 170 2% AEP 4718.00 741.14 750.50 748.49 750.74 0.001067 5.45 1666.03 954.15 0.34
Main 170 1% AEP 5126.00 741.14 750.80 748.65 751.03 0.001036 5.51 1830.84 1041.23 0.33
Main 170 0.2% AEP 7408.00 741.14 751.70 749.37 751.98 0.001203 6.35 2405.39 1302.50 0.37




HEC-RAS Plan: Pr 3 Span Slab River: Georges Creek

Reach: Main

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Main 2364 2% AEP 754.80 754.75 0.05 0.05 0.00 2639.55 970.33 1108.12 813.73
Main 2364 1% AEP 755.03 754.98 0.05 0.05 0.00 2883.57 1018.73 1223.70 824.96
Main 2364 0.2% AEP 755.56 755.48 0.08 0.08 0.01 4210.61 1373.00 1824.39 933.63
Main 2262 2% AEP 754.75 754.65 0.09 0.07 0.00 2987.86 1224.91 505.23 751.93
Main 2262 1% AEP 754.97 754.88 0.09 0.07 0.00 3260.67 1270.66 594.67 765.74
Main 2262 0.2% AEP 755.48 755.34 0.14 0.11 0.00 4744.93 1685.02 978.05 852.28
Main 2147 2% AEP 754.67 754.58 0.09 0.03 0.01 2174.25 1399.75 1144.00 712.19
Main 2147 1% AEP 754.90 754.81 0.09 0.03 0.01 2407.23 1472.76 1246.02 738.09
Main 2147 0.2% AEP 755.37 755.22 0.14 0.04 0.01 3591.80 2010.07 1806.14 841.01
Main 2094 2% AEP 754.63 754.58 0.06 0.02 0.00 1828.56 1155.19 1734.25 762.10
Main 2094 1% AEP 754.86 754.80 0.06 0.03 0.00 2007.91 1220.32 1897.77 794.45
Main 2094 0.2% AEP 755.31 755.21 0.10 0.04 0.01 2968.68 1675.42 2763.90 906.80
Main 2037 2% AEP 754.61 754.56 0.04 0.08 0.00 1605.14 940.64 2172.22 918.39
Main 2037 1% AEP 754.83 754.78 0.05 0.08 0.00 1744.69 1000.21 2381.10 989.56
Main 2037 0.2% AEP 755.26 755.18 0.08 0.14 0.00 2572.49 1380.65 3454.87 1115.35
Main 1858 2% AEP 754.53 754.46 0.07 0.07 0.00 1982.15 1398.44 1337.42 880.56
Main 1858 1% AEP 754.75 754.68 0.07 0.07 0.00 2138.00 1496.46 1491.54 955.16
Main 1858 0.2% AEP 755.12 755.00 0.12 0.11 0.01 3099.73 2097.45 2210.82 1063.31
Main 1714 2% AEP 754.46 754.40 0.06 0.03 0.01 1222.57 1355.10 2140.33 1381.63
Main 1714 1% AEP 754.68 754.62 0.06 0.03 0.01 1484.36 1407.66 2233.99 1426.55
Main 1714 0.2% AEP 755.00 754.90 0.10 0.05 0.02 2400.33 1918.28 3089.40 1483.74
Main 1611 2% AEP 754.42 754.40 0.02 0.02 0.01 1955.43 1041.32 1721.26 1667.51
Main 1611 1% AEP 754.64 754.62 0.02 0.02 0.01 2208.54 1084.28 1833.18 1726.86
Main 1611 0.2% AEP 754.93 754.89 0.04 0.03 0.01 3320.71 1485.95 2601.35 1801.46
Main 1376 2% AEP 754.40 754.39 0.00 0.01 0.01 1794.44 562.39 2361.17 4581.64
Main 1376 1% AEP 754.62 754.61 0.00 0.01 0.01 1891.07 564.09 2670.84 4616.40
Main 1376 0.2% AEP 754.89 754.89 0.01 0.01 0.01 2639.72 743.43 4024.85 4647.55
Main 1271 2% AEP 754.38 754.35 0.03 0.03 0.05 715.03 1131.78 2871.18 4498.00
Main 1271 1% AEP 754.60 754.58 0.02 0.02 0.02 836.68 1046.69 3242.63 4529.25
Main 1271 0.2% AEP 754.87 754.85 0.03 0.03 0.03 1284.90 1285.13 4837.97 4555.33
Main 1193 2% AEP 754.29 754.09 0.20 0.04 0.06 32.63 3113.82 1571.56 4467.16
Main 1193 1% AEP 754.56 754.46 0.09 0.03 0.02 225.08 2527.51 2373.41 4537.95
Main 1193 0.2% AEP 754.81 754.70 0.11 0.04 0.02 496.49 3081.78 3829.73 4582.72
Main 1124 2% AEP 754.19 754.10 0.09 0.01 0.00 2427.48 2116.43 174.09 4641.42
Main 1124 1% AEP 754.51 754.45 0.06 0.01 0.00 2592.17 1890.40 643.44 4748.46
Main 1124 0.2% AEP 754.76 754.68 0.08 0.01 0.00 3654.34 2408.37 1345.29 4816.42
Main 1100 2% AEP 754.18 754.09 0.09 0.01 0.02 1512.95 2890.60 314.45 3595.34
Main 1100 1% AEP 754.51 754.45 0.06 0.01 0.01 1712.20 2692.03 721.77 3744.47
Main 1100 0.2% AEP 754.75 754.66 0.09 0.01 0.02 2505.27 3546.30 1356.43 3834.50
Main 1074 2% AEP 754.15 754.11 0.04 0.01 0.01 213.09 1572.47 2932.44 2147.93
Main 1074 1% AEP 754.48 754.45 0.03 0.00 0.01 284.58 1541.42 3300.00 2371.90
Main 1074 0.2% AEP 754.72 754.67 0.05 0.01 0.01 465.31 2093.69 4849.00 2511.01
Main 1000 Bridge

Main 930 2% AEP 753.01 750.65 2.36 0.09 1.04 471213 5.87 73.36
Main 930 1% AEP 753.44 750.70 2.74 0.09 1.23 5118.92 7.08 73.69
Main 930 0.2% AEP 753.46 752.90 0.56 0.06 0.11 46.66 4234.43 3126.92 1614.56
Main 904 2% AEP 751.88 751.61 0.28 0.01 0.11 135.25 2481.53 2101.22 1710.52
Main 904 1% AEP 752.13 751.85 0.28 0.01 0.11 194.25 2603.00 2328.75 1740.56
Main 904 0.2% AEP 753.09 752.74 0.35 0.02 0.14 577.70 3323.68 3506.62 1875.27
Main 878 2% AEP 751.76 751.70 0.05 0.00 0.02 564.57 1437.45 2715.99 2194.22
Main 878 1% AEP 752.00 751.95 0.05 0.00 0.02 647.75 1505.41 2972.84 2231.58
Main 878 0.2% AEP 752.93 752.86 0.07 0.00 0.02 1090.00 1933.96 4384.05 2372.45




HEC-RAS Plan: Pr 3 Span Slab River: Georges Creek

Reach: Main (Continued)

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Main 852 2% AEP 751.74 751.72 0.02 0.02 0.08 281.06 1098.05 3338.90 3538.09
Main 852 1% AEP 751.98 751.96 0.02 0.02 0.08 308.09 1146.19 3671.72 3631.97
Main 852 0.2% AEP 752.90 752.88 0.02 0.02 0.05 456.58 1459.22 5492.20 4045.42
Main 779 2% AEP 751.64 751.35 0.28 0.10 0.02 302.07 1964.10 2451.84 1603.99
Main 779 1% AEP 751.88 751.62 0.27 0.09 0.03 371.15 2022.18 2732.67 1808.74
Main 779 0.2% AEP 752.83 752.64 0.19 0.08 0.01 976.65 2224.48 4206.87 3131.44
Main 722 2% AEP 751.52 751.27 0.25 0.16 0.07 429.57 1862.15 2426.27 1560.42
Main 722 1% AEP 751.77 751.55 0.22 0.15 0.06 480.33 1852.64 2793.03 1905.60
Main 722 0.2% AEP 752.74 752.51 0.23 0.16 0.06 393.01 2280.68 4734.31 3206.37
Main 584 2% AEP 751.28 751.18 0.10 0.13 0.01 393.22 1208.55 3116.23 1077.05
Main 584 1% AEP 751.56 751.46 0.10 0.12 0.01 440.70 1254.26 3431.04 1253.94
Main 584 0.2% AEP 752.53 752.41 0.12 0.13 0.02 686.89 1621.12 5099.99 1855.41
Main 457 2% AEP 751.15 750.92 0.23 0.21 0.01 1550.60 2271.03 896.37 762.53
Main 457 1% AEP 751.43 751.20 0.23 0.20 0.01 1710.55 2378.71 1036.74 894.51
Main 457 0.2% AEP 752.38 752.11 0.27 0.21 0.00 2488.80 3058.63 1860.57 1491.03
Main 293 2% AEP 750.92 750.60 0.32 0.16 0.03 1155.88 202711 1535.01 824.58
Main 293 1% AEP 751.21 750.90 0.32 0.16 0.03 1311.89 2121.47 1692.64 1037.56
Main 293 0.2% AEP 752.16 751.84 0.32 0.17 0.01 2495.14 2556.34 2356.52 1322.92
Main 170 2% AEP 750.74 750.50 0.24 1691.92 2003.58 1022.50 954.15
Main 170 1% AEP 751.03 750.80 0.23 1903.93 2096.77 1125.30 1041.23
Main 170 0.2% AEP 751.98 751.70 0.28 3024.79 2674.50 1708.71 1302.50




HEC-RAS Plan: Pr 3 Span Slab River: Georges Creek Reach: Main

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Main 1100 2% AEP 754.18 754.09 0.01 0.02 3595.34 1512.95 2890.60 314.45 2.94
Main 1100 1% AEP 754.51 754.45 0.01 0.01 3744.47 1712.20 2692.03 721.77 2.63
Main 1100 0.2% AEP 754.75 754.66 0.01 0.02 3834.50 2505.27 3546.30 1356.43 3.38
Main 1074 2% AEP 754.15 75411 750.41 0.01 0.01 2147.93 213.09 1572.47 2932.44 241
Main 1074 1% AEP 754.48 754.45 750.71 0.00 0.01 2371.90 284.58 1541.42 3300.00 227
Main 1074 0.2% AEP 754.72 754.67 752.80 0.01 0.01 2511.01 465.31 2093.69 4849.00 3.01
Main 1000 BRU 2% AEP 754.13 754.07 750.61 0.42 0.04 1562.32 1.78 1304.21 3412.01 270
Main 1000 BRU 1% AEP 754.47 754.43 753.03 0.23 0.00 1752.07 24.38 1163.26 3938.36 2.28
Main 1000 BRU 0.2% AEP 754.70 754.62 753.46 0.61 0.14 1847.83 65.06 1522.05 5820.89 2.90
Main 1000 BRD 2% AEP 753.67 753.48 750.58 0.01 0.65 1200.25 1.10 2120.38 2596.52 4.75
Main 1000 BRD 1% AEP 754.24 754.18 753.03 0.00 0.80 1624.98 4.87 1184.04 3937.10 251
Main 1000 BRD 0.2% AEP 753.96 753.43 753.43 0.01 0.01 1172.47 1.80 3456.64 3949.56 7.74
Main 930 2% AEP 753.01 750.65 750.38 0.09 1.04 73.36 4712.13 5.87 12.34
Main 930 1% AEP 753.44 750.70 750.69 0.09 1.23 73.69 5118.92 7.08 13.28
Main 930 0.2% AEP 753.46 752.90 752.90 0.06 0.11 1614.56 46.66 4234.43 3126.92 7.79
Main 904 2% AEP 751.88 751.61 0.01 0.11 1710.52 135.25 2481.53 2101.22 5.16
Main 904 1% AEP 752.13 751.85 0.01 0.11 1740.56 194.25 2603.00 2328.75 5.23
Main 904 0.2% AEP 753.09 752.74 0.02 0.14 1875.27 577.70 3323.68 3506.62 5.95




APPENDIX F

HEC-RAS — PROPOSED NEW STEEL BRIDGE
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HEC-RAS HEC-RAS 6.3.1 September 2022
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California
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PROJECT DATA

Project Title: FRA-33-2476-2502224
Project File : FRA-33-2476-2502224.prj
Run Date and Time: 8/4/2025 10:11:57 AM

Project in English units

PLAN DATA

Plan Title: Proposed Single Span - Steel Beam
Plan File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.p04

Geometry Title: Proposed - Single Span Steel Beam
Geometry File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.904

Flow Title : Georges Creek FIS
Flow File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.£01

Plan Description:
Proposed bridge - single span steel beam. Bridge width same as

existing.

1-Span Steel Beam

Plan Summary Information:

Number of: Cross Sections = 24 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 1 Lateral Structures = 0

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Georges Creek FIS
Flow File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.f01



Flow Data (cfs)

River Reach
0.2% AEP

Georges Creek Main
7408

Boundary Conditions

River Reach
Downstream

Georges Creek Main
750.2

Georges Creek Main
750.5

Georges Creek Main
750.8

Georges Creek Main
751.7

GEOMETRY DATA

Geometry Title: Proposed - Single Span Steel Beam

RS

2364

Profile

iy
oe

AEP

N
o

AEP

"
o°

AEP

0.2% AEP

4% AEP

4100

2% AEP

4718

Upstream

Geometry File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.9g04

CROSS SECTION

RIVER: Georges Creek
REACH: Main

INPUT

RS:

Description: Cross Section 23+64

Station Elevation Data

Sta Elev Sta
0 758.3 23
737 757.3 909

1258 749.9 1280
1409 750.1 1444
1476 745.31 1481
1745 754 1785

Manning's n Values

Sta n Val Sta

0 .05 1450

Bank Sta: Left Right
1450 1498

CROSS SECTION
RIVER: Georges Creek
REACH: Main

INPUT

Description: Cross Section 22+62

Station Elevation Data

Sta Elev Sta

0 758.3 17
779 757.4 925
1368 749.5 1445

1499 745.31 1510
1571 752 1724

2364

Elev
756
754

749.9
749.71
749.88

757

n Val
.05

Left Channel

num= 28
Elev Sta
758 267
756 969
751.1 1300
749.41 1450
748.55 1498
756 1877
num= 3
n Val Sta
.04 1498
Lengths:
102
RS: 2262
num= 25
Elev Sta
758 270
756 1012
750.3 1462
744.5 1517
754 1759

102

Elev
756
754
750

744.94
756

Sta
485
1036
1345
1457
1524

Right
102

Sta
473
1101
1485
1524
1796

Elev
755.3
752
750.3
746.27
750

Sta
584
1242
1390
1466
1694

Coeff Contr.

Elev
755.2
752
749.16
750.78
758

.1

Sta
608
1303
1494
1539
1825

Elev
756
750

749.7
745.17
752

Expan.

Elev
756
750

747.49
750.98
758.2

1% AEP

5126

Known

Known

Known

Known

WS

WS

WS

WS



Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val
0 .05 1485 .04 1524 .05
Bank Sta: Left Right Lengths: Left Channel Right
1485 1524 110 115 124
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 1445 750.3 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2147

INPUT

Description: Cross Section 21+47

Station Elevation Data num= 26
Sta Elev Sta Elev Sta Elev Sta

0 758 264 756 480 755.1 672

853 756 1037 754 1138 752 1167
1238 752 1336 750 1469 749.56 1477
1489 744.61 1498 744.5 1506 745.47 1510
1612 750 1651 752 1682 754 1728

1837 758.3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1469 .04 1519 .05
Bank Sta: Left Right Lengths: Left Channel Right
1469 1519 52 53 56

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2094
INPUT
Description: Cross Section 20+94 (FEMA F)
Station Elevation Data num= 20
Sta Elev Sta Elev Sta Elev Sta
0 757.7 291 756 507 755.1 737
863 756 1115 754 1227 752 1383
1508 746 1519 744.7 1529 744.7 1536
1691 750 1743 752 1794 754 1830
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1499 .045 1545 .05
Bank Sta: Left Right Lengths: Left Channel Right
1499 1545 46 57 72

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2037
INPUT
Description: Cross Section 20+37
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta
0 756.9 493 756 1093 754 1177
1485 748.08 1495 746.75 1502 744.91 1511

1521 745.42 1523 747.57 1530 747.54 1727

1833 754 1869 756 2030 756.3

Coeff Contr.

Elev
756
751.7
748.95
749.03
756

.1

Sta
773
1223
1479
1519
1792

Coeff Contr.

Elev
756
750
746
756

.1

Sta
806
1499
1545
1887

Coeff Contr.

Elev
752
743.54
750

.1

Sta
1352
1514
1784

Expan.

Elev
756.5
752.2

745.57
749.36
758

Expan.

Elev
756.5
748
748
758

Expan.

Elev
750
744.18
752



Manning's n Values num=
Sta n Val Sta n Val
0 .055 1485 .045
Bank Sta: Left Right Lengths:

1485 1523

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1858
INPUT
Description: Cross Section 18+58
Station Elevation Data num=
Sta Elev Sta Elev
0 758.6 26 758
1034 750 1212 747.68
1241 743.39 1247 743.98
1467 752 1512 754
Manning's n Values num=
Sta n Val Sta n Val
0 .055 1212 .04
Bank Sta: Left Right Lengths:

3
Sta
1523

n Val
.055

Left Channel

227

19
Sta
152

1220

1253

1558

3
Sta
1263

179

Elev
756
747.47
749
756

n Val
.055

Left Channel

144

Elev
754
752

743.69
748.24
752

n Val
.055

Left Channel

1212 1263 157
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1714
INPUT
Description: Cross Section 17+14
Station Elevation Data num= 26
Sta Elev Sta Elev Sta
0 757 313 756 425
770 753.7 900 754.1 1025
1329 748.67 1332 745.11 1339
1359 743.96 1361 747.31 1373
1521 748 1610 750 1669
2044 756.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .055 1323 .04 1373
Bank Sta: Left Right Lengths:
1323 1373 116
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
1438 2044 749 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1611
INPUT
Description: Cross Section 16+11
Station Elevation Data num= 23
Sta Elev Sta Elev Sta
0 758.5 18 758 130
555 751.5 743 752.1 766
1210 745.93 1213 743.38 1222
1245 745.77 1249 746.74 1390
1795 754 2230 756 2410

103

Elev
756
752

743.8
748
755.7

Right
139

Sta
789
1226
1263
1697

Right
142

Sta
507
1261
1343
1438
1725

Right
98

Sta
235
1195
1234
1480

Coeff Contr.

Elev
754
744.16
749.3
756.5

.1

Sta
895
1232
1403

Coeff Contr.

Elev
753.5
750
743.93
749
754

.1

Sta
644
1323
1349
1502
2020

Coeff Contr.

Elev
754
750

743.21
750

.1

Sta
336
1198
1240
1576

Expan.
.3

Elev
752
743.53
750

Expan.
.3

Elev
754.1
748.74
743.38
747.5
756

Expan.
.3

Elev
752
749.77
743.71
752



Manning's n Values

num= 3

Sta n Val Sta n Val Sta n Val
0 .055 1198 .04 1249 .055
Bank Sta: Left Right Lengths: Left Channel Right
1198 1249 219 235 242
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1376
INPUT
Description: Cross Section 13+76
Station Elevation Data num= 35
Sta Elev Sta Elev Sta Elev Sta
0 760.1 12 760 169 758 370
691 752 913 751.1 1198 749.7 1333
1615 748 1628 747.41 1635 747.48 1638
1652 742.3 1663 743.27 1667 747.25 1688
1923 750 2063 752 2170 752.5 2277
3327 751.7 3454 752.2 3709 741.7 3900
4444 749.7 4510 750 4765 752 5076
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1635 .04 1688 .055
Bank Sta: Left Right Lengths: Left Channel Right
1635 1688 96 105 115
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2170 5121 752.5 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1271
INPUT
Description: Cross Section 12+71
Station Elevation Data num= 39
Sta Elev Sta Elev Sta Elev Sta
0 760.9 38 760 133 758 428
689 752 1214 750 1293 749.7 1406
1564 750.1 1597 750 1640 748.01 1647
1660 745.91 1664 742.97 1671 742.33 1678
1685 746.15 1690 747.8 1828 748 1923
3179 750 3278 752 3295 753.5 3325
3721 751.6 3916 752.7 4031 749.7 4227
4543 750 4641 752 5017 754 5063
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1647 .04 1690 .055
Bank Sta: Left Right Lengths: Left Channel Right
1647 1690 82 79 75
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1406 754 T
2579 5063 754 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1193

Coeff Contr.

Elev
756
750.5
742.3
747.75
752
742.7
754

.1

Sta

556
1457
1647
1830
2552
3967
5121

Coeff Contr.

Elev
756
750.2
748.22
742.13
750
751.7
752
754.7

.3

Sta

566
1492
1657
1683
2579
3456
4467

Coeff Contr.

.3

Expan.

Elev
754
750

741.93
748
750.4
752
754.7

Expan.

Elev

754
749.9
744 .46
742.5
750.3
752.2
749.7

Expan.



INPUT
Description: Cross Section 11493

Station Elevation Data num= 45
Sta Elev Sta Elev Sta Elev Sta
0 758.6 336 758 592 756 774
1585 750 1665 749.7 1769 750.1 1816
1868 750 1892 747.55 1897 747.22 1901
1914 742.3 1926 742.72 1931 746.77 1939
1969 748 2015 747.7 2054 748 2160
2732 750 2955 749.7 3029 750 3241
3434 749.7 3480 750.2 3498 749.7 3514
3559 750 4122 752 4157 752.5 4230
4706 749.2 4799 750 4924 752 5225
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1868 .04 1956 .055
Bank Sta: Left Right Lengths: Left Channel Right
1868 1956 71 69 67
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1854 754 T
2402 5293 754 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1124
INPUT
Description: Cross Section 11+24
Station Elevation Data num= 29
Sta Elev Sta Elev Sta Elev Sta
0 755.5 97 756 448 755.9 813
1709 752 2050 750 2102 748 2114
2128 741.8 2141 741.6 2145 741.9 2148
2227 748 2752 748 2882 747.7 3055
3714 752 3744 753.4 3772 752 3812
5000 750 5150 752 5424 754 5502
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2102 .04 2158 .055
Bank Sta: Left Right Lengths: Left Channel Right
2102 2158 24 24 24
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2227 5502 754 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1100

INPUT

Description: Cross Section 11+00

Station Elevation Data num= 24
Sta Elev Sta Elev Sta Elev Sta

0 758 500 756 1002 754 1716

2113 748 2119 746 2126 744 2136
2147 741.8 2156 744 2166 746 2219
2535 750 2831 749 3247 750 3696
3783 752 4182 752 4557 754 4905

Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val

Elev
754
749.7
746.01
746.13
750
750.2
752
752
754

Sta

925
1854
1903
1956
2402
3415
3534
4333
5293

Coeff Contr.

Elev
754
744
744
748
750

754.7

.3

Sta
1244
2120
2158
3630
4659

Coeff Contr.

Elev
752
742
748
752
756

.3

Sta
2101
2137
2383
3740

Elev
752
750.2
742.89
748.2
750.2
750
753.4
750.9
754.7

Expan.

Elev
752.1
742
746
750
748

Expan.

Elev
750
741.7
750.1
753.5



.055

Left Channel

26

Elev
757.9
744.85
745.97
752

n Val
.05

Left Channel

0 .055 2101 .04 2219
Bank Sta: Left Right Lengths:
2101 2219 26
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2383 4905 754 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1074
INPUT
Description: Cross Section 10+74
Station Elevation Data num= 22
Sta Elev Sta Elev Sta
0 760 531 758 566
1949 752 1952 750.88 1980
1998 741.7 2006 742.38 2015
2266 752 2644 751.5 3564
4281 756 4757 758
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .05 1952 .04 2029
Bank Sta: Left Right Lengths:
1952 2029 145
BRIDGE
RIVER: Georges Creek
REACH: Main RS: 1000
INPUT
Description: FRA-33-24.76
Distance from Upstream XS = 9.4
Deck/Roadway Width = 133.7
Weir Coefficient 2.6
Upstream Deck/Roadway Coordinates
num= 17
Sta Hi Cord Lo Cord
0 760.5 740 400 760
1416 756 740 1892 754
1956.5 754 750.45 2024.5 753.66
2449 752 740 2651 751.9
3417 754 740 3511 754.3
4281 756.5 740 4757 758.3
Upstream Bridge Cross Section Data
Station Elevation Data num= 22
Sta Elev Sta Elev Sta
0 760 531 758 566
1949 752 1952 750.88 1980
1998 741.7 2006 742.38 2015
2266 752 2644 751.5 3564
4281 756 4757 758
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .05 1952 .04 2029
Bank Sta: Left Right Coeff Contr.
1952 2029 .3
Downstream Deck/Roadway Coordinates
num= 20

Sta Hi Cord Lo Cord

Sta Hi Cord

144

Sta Hi Cord Lo Cord

740
740
750.19
740
740
740

Elev
757.9
744.85
745.97
752

n Val
.05

Expan.

Lo Cord

Right Coeff Contr.
26 .3
Sta Elev Sta
898 756 1562

1984 742.31 1990
2029 751.07 2047
3585 753.4 3637

Right Coeff Contr.

145 .3

2502224 Proposed Single Span Steel Beam

Sta Hi Cord Lo Cord

943 758 740
1956.4 754 740
2024.6 753.66 740

2819 752 740
3637 754.8 740
Sta Elev Sta

898 756 1562
1984 742.31 1990
2029 751.07 2047
3585 753.4 3637

Sta Hi Cord Lo Cord

Expan.

Elev
754
741.63
751.9
754

Expan.

Elev
754
741.63
751.9
754



0 759.5 740 157 760 740 525 760.5 740
925 760 740 1468 760 740 1941 756 740
2417 754 740 2469.4 753.98 740 2469.5 753.98 750.38
2537.5 753.66 750.12 2537.6 753.66 740 2555 753.59 740
2974 752 740 3176 751.9 740 3344 752 740
3942 754 740 4036 754.3 740 4162 754.8 740
4806 756.5 740 5282 758.3 740
Downstream Bridge Cross Section Data
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 759.5 209 760 538 760.3 924 760 1368 758
1863 756 2314 754 2463 751.74 2482 745.96 2487 742.68
2490 742 2504 741.78 2513 742.67 2518 745.34 2536 749.58
2538 750 2544 752 2710 752 3181 751.4 3645 752
3967 752 4036 753.8
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2463 .04 2536 .045
Bank Sta: Left Right Coeff Contr. Expan.
2463 2536 .3 .5
Upstream Embankment side slope 2 horiz. to 1.0 vertical
Downstream Embankment side slope = 2 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins = 751.9
Energy head used in spillway design =
Spillway height used in design =
Weir crest shape = Broad Crested
Number of Abutments = 1
Abutment Data
Upstream num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
1950 752.19 1986 740.19 1995 739.74 2031 751.74
Downstream num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
2463 752.19 2499 740.19 2505 739.74 2541 751.74
Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Energy
Selected Low Flow Methods = Highest Energy Answer
High Flow Method
Energy Only
Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 930
INPUT
Description: Cross Section 9+30
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 759.5 209 760 538 760.3 924 760 1368 758
1863 756 2314 754 2463 751.74 2482 745.96 2487 742.68
2490 742 2504 741.78 2513 742.67 2518 745.34 2536 749.58



2538 750 2544 752 2710 752 3181
3967 752 4036 753.8
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2463 .04 2536 .045
Bank Sta: Left Right Lengths: Left Channel Right
2463 2536 26 26 26

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 904
INPUT
Description: Cross Section 9+04
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta
0 759.3 339 760 556 760.2 768
1594 756 1975 754 2251 752 2482
2490 746 2494 744 2500 742.3 2505
2522 742.3 2527 744 2534 746 2551
2670 748 2757 748.8 3463 750 3749
3991 750 4011 752 4039 753.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2482 .04 2551 .045
Bank Sta: Left Right Lengths: Left Channel Right
2482 2551 26 26 26
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2757 4039 753 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 878
INPUT
Description: Cross Section 8+78
Station Elevation Data num= 27
Sta Elev Sta Elev Sta Elev Sta
0 758.2 509 759.8 818 758 1006
1494 754 1781 752 2076 750 2244
2494 746 2502 744 2509 743 2514
2532 743 2540 744 2557 746 2747
3258 747 3421 748 3968 747.7 3992
4021 752 4039 753.7
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2488 .035 2557 .045
Bank Sta: Left Right Lengths: Left Channel Right
2488 2557 25 25 25
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2244 753 T
3037 4039 753 T

CROSS SECTION

RIVER: Georges Creek
REACH: Main RS: 852

751.4

3645

Coeff Contr.

Elev
760
750

742.1
748
749.9

.3

Sta
1208
2486
2517
2655
3965

Coeff Contr.

Elev
756
750

742.1
748
748

.3

Sta
1409
2488
2526
3037
4006

Coeff Contr.

.3

752

Expan.

Elev
758
748

742.1
747.9
749.5

Expan.

Elev
754
748

742.1
748
750

Expan.



INPUT
Description: Cross Section 8+52

Station Elevation Data num= 43
Sta Elev Sta Elev Sta Elev Sta
0 757.5 179 756.1 470 756.1 797
1177 754 1365 752 1402 751.5 1502
1689 750 1917 748 2158 746 2280
2418 748 2511 748 2527 746 2538
2554 742 .4 2565 742.3 2568 743 2576
2642 746.1 2711 746.1 2711 745.7 2949
3267 748.2 3512 750 3732 750.5 3884
4031 750 4065 753 4262 750 4792
5178 752 5540 754 5742 756
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2527 .035 2615 .045
Bank Sta: Left Right Lengths: Left Channel Right
2527 2615 74 73 67
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2418 753 F
3732 5742 753 F

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 779
INPUT
Description: Cross Section 7+79
Station Elevation Data num= 48
Sta Elev Sta Elev Sta Elev Sta
0 756.7 94 756 173 754 291
416 754.1 492 753.6 528 754 629
655 756 692 753.5 749 754.3 782
937 752 1011 750 1234 748 1332
1422 751.9 1472 752.3 1510 752 1544
2110 752 2155 752.3 2229 752 2296
2524 750 2594 748 2603 744 2610
2624 742.6 2637 746 2667 747.1 2698
2852 750 2947 750.3 3334 752 3386
3578 751.7 3987 752 4041 755
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2594 .035 2637 .045
Bank Sta: Left Right Lengths: Left Channel Right
2594 2637 49 57 62
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 2372 752.1 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 722

INPUT

Description: Cross Section 7+22

Station Elevation Data num= 42
Sta Elev Sta Elev Sta Elev Sta

0 756.5 28 756 116 754 148

816 750.2 840 750 1054 752 1443
1872 751 2133 752 2165 752.4 2196

2408 752.4 2475 751.8 2491 752.2 2506
2622 748 2644 747.1 2653 746.26 2657

Elev
756
752.3
747.7
744
744
746
750
749.6

Sta
1044
1553
2403
2547
2615
3066
4016
5089

Coeff Contr.

Elev
753.8
756
754
750
749.9
751
743
745.9
752.3

.3

Sta
386
642
842
1377
1553
2372
2614
2824
3417

Coeff Contr.

Elev
752
754
752
752

742.22

.3

Sta
794
1591
2291
2567
2675

Elev
754
752
746
743
746
748

749.9
750

Expan.

Elev
754
756.1
752
754
750
752.1
742 .4
748
752

Expan.

Elev
750
752

751.5
750
742.27



2680 742.74 2687 747.44 2707 746.82
2795 748.7 2853 747.5 2878 748
3015 750 3068 749.5 3130 750
4178 754 4190 754.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2644 .04 2687 .045
Bank Sta: Left Right Lengths: Left Channel
2644 2687 156 138
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 2408 752.4 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 584
INPUT
Description: Cross Section 5+84
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev
0 753.5 47 752 247 750
493 752.3 686 751 830 752
1037 750 1058 748 1115 747.39
1141 741.35 1151 743.06 1158 747.11
1278 746.2 1306 745.9 1322 746
1890 752 2623 754 2639 754.2
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1115 .04 1158 .045
Bank Sta: Left Right Lengths: Left Channel
1115 1158 116 127
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 939 754.5 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 457
INPUT
Description: Cross Section 4+57
Station Elevation Data num= 23
Sta Elev Sta Elev Sta Elev
0 753.5 50 752 2717 750
482 752.1 685 751.1 939 753.5
1081 748 1206 746 1218 745.33
1248 742.2 1257 745.14 1285 746.32
1741 752 2104 754 2118 754.2
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 1218 .035 1285 .045
Bank Sta: Left Right Lengths: Left Channel
1218 1285 145 165
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 939 753.5 T

CROSS SECTION

2735
2923
3475

Right
124

Sta
286
939
1123
1167
1386

Right
134

Sta
294
1021
1231
1379

Right
173

748.2
750
752

2750
2968
3741

Coeff Contr.

Elev
749.8
754.5

747.09
746.38
748

.3

Sta
323
1011
1132
1223
1581

Coeff Contr.

Elev
749.8
752
742.45
748

.1

Sta
321
1049
1237
1445

Coeff Contr.

.1

747.5
750.5
752.5

Expan.

Elev
750
752

742.11
745.7
750

Expan.

Elev
750
750

741.92
750

Expan.



RIVER: Georges Creek
REACH: Main

ta
Sta
84

RS: 293

INPUT
Description: Cross Section 2+93
Station Elevation Da
Sta Elev
0 753.5
715 751.2

1231 741.71
1307 745.7
1827 754

Manning's n Values
Sta n Val
0 .045

1039
1248
1334
1899

Sta
1217

Bank Sta: Left Right

1217 12
Ineffective Flow
Sta L Sta R

0 715 7

CROSS SECTION
RIVER: Georges Creek
REACH: Main

INPUT

Description: Cross Section 1+70

Station Elevation Da
Sta Elev
0 758.2
174 750
944 748
1173 741.92
1421 752

Manning's n Values
Sta n Val
0 .045

Bank Sta: Left Rig

1134 11
Ineffective Flow
Sta L Sta R

0 700 7

60

num=

Elev

51.2

ta
Sta
12
343
1134
1179
1823

Sta
1134

ht

79
num=

Elev

51.7

SUMMARY OF MANNING'S N VALUES

River:Georges Creek
Reach

Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main

River

2364
2262
2147
2094
2037
1858
1714
1611
1376
1271
1193
1124
1100
1074

num= 22
Elev Sta
752 262
750 1074
741.4 1254
746 1365
754.5
num= 3
n Val Sta
.035 1260
Lengths:
130
1
Permanent
T
RS: 170
(FEMA E)
num= 23
Elev Sta
758 27
749.5 530
745.68 1146
746.21 1248
754 1884
num= 3
n Val Sta
.035 1179
Lengths:
0
1
Permanent
T
Sta. nl

74

n

74

7

n

.05
.05
.05
.05

.055
.055
.055
.055
.055
.055
.055
.055
.055

.05

Elev
750
748

6.08
748

Val
.045

Left Channel

123

Elev
756
750

1.68
746

54.5

Val
.045

Left Channel

0

Sta
279
1217
1260
1394

Right
121

Sta
47
700
1149
1277

Right
0

.04
.04
.04
.045
.045
.04
.04
.04
.04
.04
.04
.04
.04
.04

Elev Sta
749.9 300
746.26 1225
746.52 1281
750 1423

Coeff Contr.

.1
Elev Sta
754 90
751.7 862
741.34 1165
748 1315

Coeff Contr.
.1

n3

.05
.05
.05
.05
.055
.055
.055
.055
.055
.055
.055
.055
.055
.05

Elev
750
742.11
746
752

Expan.

Elev
752
750

741.14
750

Expan.



Main 1000 Bridge

Main 930 .055 .04 .045
Main 904 .055 .04 .045
Main 878 .055 .035 .045
Main 852 .055 .035 .045
Main 779 .055 .035 .045
Main 722 .055 .04 .045
Main 584 .055 .04 .045
Main 457 .045 .035 .045
Main 293 .045 .035 .045
Main 170 .045 .035 .045

SUMMARY OF REACH LENGTHS

River: Georges Creek

Reach River Sta. Left Channel Right

Main 2364 102 102 102
Main 2262 110 115 124
Main 2147 52 53 56
Main 2094 46 57 72
Main 2037 227 179 139
Main 1858 157 144 142
Main 1714 116 103 98
Main 1611 219 235 242
Main 1376 96 105 115
Main 1271 82 79 75
Main 1193 71 69 67
Main 1124 24 24 24
Main 1100 26 26 26
Main 1074 145 144 145
Main 1000 Bridge

Main 930 26 26 26
Main 904 26 26 26
Main 878 25 25 25
Main 852 74 73 67
Main 779 49 57 62
Main 722 156 138 124
Main 584 116 127 134
Main 457 145 165 173
Main 293 130 123 121
Main 170 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Georges Creek

Reach River Sta. Contr. Expan.
Main 2364 .1 .3
Main 2262 .1 .3
Main 2147 L1 .3
Main 2094 .1 .3
Main 2037 .1 .3
Main 1858 .1 .3
Main 1714 L1 .3
Main 1611 L1 .3
Main 1376 .3 .5
Main 1271 .3 .5
Main 1193 .3 .5
Main 1124 .3 .5
Main 1100 .3 .5
Main 1074 .3 .5

Main 1000 Bridge



Main
Main
Main
Main
Main
Main
Main
Main
Main
Main

930
904
878
852
779
722
584
457
293
170
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Elevation (ft)

FRA-33-2476-2502224 Plan: Proposed Single Span - Steel Beam 8/4/2025
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224 Plan: Proposed Single Span - Steel Beam  8/4/2025 FRA-33-2476-2502224 Plan: Proposed Single Span - Steel Beam  8/4/2025
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224 Plan: Proposed Single Span - Steel Beam  8/4/2025
Cross Section 20+37
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FRA-33-2476-2502224

Plan: Proposed Single Span - Steel Beam  8/4/2025
Cross Section 17+14
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FRA-33-2476-2502224
Cross Section 18+58

Plan: Proposed Single Span - Steel Beam  8/4/2025
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224 Plan: Proposed Single Span - Steel Beam  8/4/2025
Cross Section 13+76
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FRA-33-2476-2502224

Plan: Proposed Single Span - Steel Beam  8/4/2025
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FRA-33-2476-2502224

Plan: Proposed Single Span - Steel Beam  8/4/2025
Cross Section 12+71
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Plan: Proposed Single Span - Steel Beam  8/4/2025
Cross Section 11+24
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224

Plan: Proposed Single Span - Steel Beam  8/4/2025
Cross Section 11+00
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Cross Section 7+22

.055

Legend

WS 0.2% AEP

N W—

WS 1% AEP
WS 2% AEP

[
Ground
Y W
Ineff

[ ]
Bank Sta

— T

——
1000

T

FRA-33-2476-2502224

T T T

—— —— .
3000 4000 5000

Station (ft)

——
2000

Plan: Proposed Single Span - Steel Beam  8/4/2025
Cross Section 4+57

.045 >|1 .045 *4
756 0 L
| 3 egend
5 T Am—
7541 WS 0.2% AEP
] T
752 WS 1% AEP
] 0,
750+ WS 2% AEP
1 Ground
748 —A—
| Ineff
[ ]
746 Bank Sta
744
742
740+—+—"—"——"T1T """ "1 T —T """+ T T T T
0 500 1000 1500 2000 2500
Station (ft)

Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224 Plan: Proposed Single Span - Steel Beam  8/4/2025

Cross Section 5+84

.055 .045 >|1
756 L
| 4 egend
R
7547 /" WS 0.2% AEP
b T
7527 X WS 1% AEP
T 0,
750+ WS 2% AEP
] Ground
748 —A—
i Ineff
[ ]
7467 Bank Sta
744+
742+
740+—"—mm™mmr—r—r——T—TT—"—TTT T
0 500 1000 1500 2000 2500 3000
Station (ft)

FRA-33-2476-2502224 Plan: Proposed Single Span - Steel Beam  8/4/2025

Cross Section 2+93

.045 ﬁl,J‘; 045 *>|
756 ] 3 Legend
5 ——————
754 / WS 0.2% AEP
L e e AR
752«\- v WS 1% AEP
T 0,

7504 WS 2% AEP
1 Ground
748 — A
] Ineff

[ J
746 Bank Sta
744
742
70+t
0 500 1000 1500 2000

Station (ft)




Elevation (ft)

FRA-33-2476-2502224 Plan: Proposed Single Span - Steel Beam  8/4/2025
Cross Section 1+70 (FEMA E)

.045 *||<; .045 *»|
760 /]0
| 3 Legend
758 5 .
1 WS 0.2% AEP
756+ —h—
1 WS 1% AEP
754 _—
] / WS 2% AEP
752 A v e
NN N\ A p Ground
750 RO —h—
1 Ineff
748 ]
1 Bank Sta
746+
744
742+
740+—¥——+F"—"——" """
0 500 1000 1500 2000

Station (ft)




HEC-RAS Plan: Pr 1 Span Steel Beam River: Georges Creek Reach: Main

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

Main 2364 2% AEP 4718.00 745.17 755.01 755.05 0.000320 2.52 3305.46 826.70 0.16
Main 2364 1% AEP 5126.00 745.17 754.99 755.04 0.000383 2.76 3288.97 825.70 0.18
Main 2364 0.2% AEP 7408.00 745.17 755.51 755.59 0.000557 3.48 3734.97 948.39 0.21
Main 2262 2% AEP 4718.00 744.50 754.93 755.01 0.000547 3.47 2652.11 769.00 0.21
Main 2262 1% AEP 5126.00 744.50 754.90 754.99 0.000665 3.81 2623.47 766.73 0.23
Main 2262 0.2% AEP 7408.00 744.50 755.37 755.51 0.000970 4.78 3000.31 868.16 0.28
Main 2147 2% AEP 4718.00 744.50 754.88 754.95 0.000506 3.26 2689.21 745.81 0.20
Main 2147 1% AEP 5126.00 744.50 754.83 754.91 0.000618 3.59 2651.89 740.04 0.22
Main 2147 0.2% AEP 7408.00 744.50 755.26 755.40 0.000966 4.64 2987.38 861.13 0.28
Main 2094 2% AEP 4718.00 744.70 754.87 754.92 0.000359 2.68 3117.17 804.32 0.16
Main 2094 1% AEP 5126.00 744.70 754.82 754.88 0.000437 2.95 3075.88 796.90 0.17
Main 2094 0.2% AEP 7408.00 744.70 755.24 755.34 0.000703 3.86 3433.01 929.56 0.22
Main 2037 2% AEP 4718.00 743.54 754.86 754.90 0.000330 2.59 3635.41 1012.37 0.15
Main 2037 1% AEP 5126.00 743.54 754.80 754.85 0.000403 2.84 3580.58 995.00 0.16
Main 2037 0.2% AEP 7408.00 743.54 755.22 755.30 0.000659 3.74 4020.52 1126.86 0.21
Main 1858 2% AEP 4718.00 743.39 754.77 754.83 0.000390 3.03 3359.13 986.63 0.18
Main 1858 1% AEP 5126.00 743.39 754.70 754.77 0.000479 3.34 3287.02 961.35 0.20
Main 1858 0.2% AEP 7408.00 743.39 755.04 755.16 0.000825 4.49 3632.65 1077.15 0.26
Main 1714 2% AEP 4718.00 743.38 754.73 754.77 0.000328 2.79 4025.28 1448.05 0.16
Main 1714 1% AEP 5126.00 743.38 754.64 754.70 0.000414 3.12 3900.81 1430.45 0.18
Main 1714 0.2% AEP 7408.00 743.38 754.95 755.04 0.000681 4.09 4348.28 1492.76 0.24
Main 1611 2% AEP 4718.00 743.21 754.72 754.74 0.000140 1.96 5905.99 1755.55 0.11
Main 1611 1% AEP 5126.00 743.21 754.64 754.66 0.000177 2.18 5754.01 1732.01 0.12
Main 1611 0.2% AEP 7408.00 743.21 754.94 754.98 0.000297 2.89 6288.51 1813.42 0.16
Main 1376 2% AEP 4718.00 741.93 754.72 754.72 0.000034 0.95 13526.86 4632.02 0.05
Main 1376 1% AEP 5126.00 741.93 754.63 754.64 0.000044 1.07 13117.43 4619.43 0.06
Main 1376 0.2% AEP 7408.00 741.93 754.93 754.94 0.000069 1.36 14510.25 4651.72 0.08
Main 1271 2% AEP 4718.00 742.13 754.70 754.71 0.000147 2.00 8415.12 4545.12 0.11
Main 1271 1% AEP 5126.00 742.13 754.60 754.62 0.000202 2.34 7973.01 4532.00 0.13
Main 1271 0.2% AEP 7408.00 742.13 754.89 754.92 0.000270 2.75 9301.66 4558.65 0.15
Main 1193 2% AEP 4718.00 742.30 754.63 754.69 0.000332 2.75 5669.35 4569.81 0.17
Main 1193 1% AEP 5126.00 742.30 754.49 754.58 0.000508 3.36 5027.20 4543.29 0.20
Main 1193 0.2% AEP 7408.00 742.30 754.77 754.87 0.000644 3.86 6298.18 4588.96 0.23
Main 1124 2% AEP 4718.00 741.60 754.62 754.66 0.000193 2.53 6603.09 4800.00 0.13
Main 1124 1% AEP 5126.00 741.60 754.48 754.54 0.000280 3.01 5925.28 4756.95 0.16
Main 1124 0.2% AEP 7408.00 741.60 754.75 754.82 0.000400 3.66 7198.84 4832.37 0.19
Main 1100 2% AEP 4718.00 741.70 754.62 754.65 0.000196 2.20 5920.11 3816.60 0.13
Main 1100 1% AEP 5126.00 741.70 754.47 754.53 0.000277 2.59 5382.10 3756.22 0.15
Main 1100 0.2% AEP 7408.00 741.70 754.73 754.81 0.000422 3.26 6344.10 3863.53 0.19
Main 1074 2% AEP 4718.00 741.63 754.62 750.41 754.64 0.000155 1.95 5909.03 2480.32 0.11
Main 1074 1% AEP 5126.00 741.63 754.48 750.71 754.51 0.000209 2.24 5571.22 2389.59 0.13
Main 1074 0.2% AEP 7408.00 741.63 754.73 752.80 754.78 0.000344 2.93 6194.36 2554.44 0.17
Main 1000 Bridge

Main 930 2% AEP 4718.00 741.78 750.65 750.38 753.01 0.012023 12.34 384.11 73.36 0.93
Main 930 1% AEP 5126.00 741.78 750.70 750.69 753.44 0.013788 13.28 388.01 73.69 0.99
Main 930 0.2% AEP 7408.00 741.78 752.90 752.90 753.46 0.003193 7.79 2176.37 1614.56 0.50
Main 904 2% AEP 4718.00 742.10 751.61 751.88 0.001515 5.16 1343.80 1710.52 0.34
Main 904 1% AEP 5126.00 742.10 751.85 752.13 0.001489 5.23 1457.30 1740.56 0.34
Main 904 0.2% AEP 7408.00 742.10 752.74 753.09 0.001647 5.95 1943.96 1875.27 0.37
Main 878 2% AEP 4718.00 742.10 751.70 751.76 0.000266 2.69 3163.04 2194.22 0.17
Main 878 1% AEP 5126.00 742.10 751.95 752.00 0.000264 273 3354.17 2231.58 0.17
Main 878 0.2% AEP 7408.00 742.10 752.86 752.93 0.000303 3.15 4078.88 2372.45 0.19
Main 852 2% AEP 4718.00 742.30 751.72 747.44 751.74 0.000101 1.64 5271.60 3538.09 0.10
Main 852 1% AEP 5126.00 742.30 751.96 747.53 751.98 0.000099 1.66 5589.12 3631.97 0.10
Main 852 0.2% AEP 7408.00 742.30 752.88 747.99 752.90 0.000111 1.89 6796.69 4045.42 0.11
Main 779 2% AEP 4718.00 742.40 751.35 751.64 0.001534 6.18 1704.33 1603.99 0.40
Main 779 1% AEP 5126.00 742.40 751.62 751.88 0.001447 6.14 1914.57 1808.74 0.39
Main 779 0.2% AEP 7408.00 742.40 752.64 752.83 0.001151 5.96 4151.09 3131.44 0.36
Main 722 2% AEP 4718.00 742.22 751.27 751.52 0.001877 5.84 1714.86 1560.42 0.38




HEC-RAS Plan: Pr 1 Span Steel Beam River: Georges Creek Reach: Main (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (ft/s) (sq ft) (ft)
Main 722 1% AEP 5126.00 742.22 751.55 751.77 0.001642 5.60 1952.62 1905.60 0.36
Main 722 0.2% AEP 7408.00 742.22 752.51 752.74 0.001680 6.12 3183.21 3206.37 0.37
Main 584 2% AEP 4718.00 741.35 751.18 751.28 0.000870 3.92 2206.39 1077.05 0.26
Main 584 1% AEP 5126.00 741.35 751.46 751.56 0.000825 3.92 2419.99 1253.94 0.25
Main 584 0.2% AEP 7408.00 741.35 752.41 752.53 0.000924 4.49 3264.04 1855.41 0.27
Main 457 2% AEP 4718.00 741.92 750.92 751.15 0.001121 5.03 1612.78 762.53 0.34
Main 457 1% AEP 5126.00 741.92 751.20 751.43 0.001071 5.05 1774.92 894.51 0.34
Main 457 0.2% AEP 7408.00 741.92 75211 752.38 0.001181 5.76 2377.79 1491.03 0.36
Main 293 2% AEP 4718.00 741.40 750.60 750.92 0.001589 6.25 1428.48 824.58 0.40
Main 293 1% AEP 5126.00 741.40 750.90 751.21 0.001531 6.30 1596.60 1037.56 0.40
Main 293 0.2% AEP 7408.00 741.40 751.84 752.16 0.001519 6.77 2626.37 1322.92 0.40
Main 170 2% AEP 4718.00 741.14 750.50 748.49 750.74 0.001067 5.45 1666.03 954.15 0.34
Main 170 1% AEP 5126.00 741.14 750.80 748.65 751.03 0.001036 5.51 1830.84 1041.23 0.33
Main 170 0.2% AEP 7408.00 741.14 751.70 749.37 751.98 0.001203 6.35 2405.39 1302.50 0.37




HEC-RAS Plan: Pr 1 Span Steel Beam

River: Georges Creek Reach: Main

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Main 2364 2% AEP 755.05 755.01 0.04 0.04 0.00 2656.16 932.86 1128.98 826.70
Main 2364 1% AEP 755.04 754.99 0.05 0.05 0.00 2884.55 1016.51 1224.94 825.70
Main 2364 0.2% AEP 755.59 755.51 0.08 0.07 0.01 4213.03 1367.73 1827.24 948.39
Main 2262 2% AEP 755.01 754.93 0.07 0.06 0.00 3003.93 1157.28 556.79 769.00
Main 2262 1% AEP 754.99 754.90 0.09 0.07 0.00 3261.60 1266.61 597.79 766.73
Main 2262 0.2% AEP 755.51 755.37 0.14 0.11 0.00 4747.04 1675.16 985.81 868.16
Main 2147 2% AEP 754.95 754.88 0.07 0.02 0.01 2227.65 1342.80 1147.55 745.81
Main 2147 1% AEP 754.91 754.83 0.09 0.03 0.01 2410.53 1469.25 1246.22 740.04
Main 2147 0.2% AEP 755.40 755.26 0.14 0.04 0.01 3601.32 2000.32 1806.36 861.13
Main 2094 2% AEP 754.92 754.87 0.05 0.02 0.00 1854.68 1113.56 1749.77 804.32
Main 2094 1% AEP 754.88 754.82 0.06 0.02 0.00 2009.66 1217.72 1898.62 796.90
Main 2094 0.2% AEP 755.34 755.24 0.10 0.04 0.01 2975.27 1667.84 2764.89 929.56
Main 2037 2% AEP 754.90 754.86 0.04 0.07 0.00 1609.10 913.55 2195.34 1012.37
Main 2037 1% AEP 754.85 754.80 0.05 0.08 0.00 1745.41 998.41 2382.19 995.00
Main 2037 0.2% AEP 755.30 755.22 0.08 0.13 0.00 2579.57 1374.35 3454.08 1126.86
Main 1858 2% AEP 754.83 754.77 0.06 0.05 0.00 1966.76 1366.37 1384.87 986.63
Main 1858 1% AEP 754.77 754.70 0.07 0.07 0.00 2137.54 1494.21 1494.26 961.35
Main 1858 0.2% AEP 755.16 755.04 0.12 0.11 0.01 3103.88 2088.07 2216.05 1077.15
Main 1714 2% AEP 754.77 754.73 0.04 0.02 0.01 1429.94 1267.48 2020.59 1448.05
Main 1714 1% AEP 754.70 754.64 0.06 0.03 0.01 1497.18 1402.09 2226.74 1430.45
Main 1714 0.2% AEP 755.04 754.95 0.09 0.05 0.02 2437.41 1900.47 3070.12 1492.76
Main 1611 2% AEP 754.74 754.72 0.02 0.01 0.00 2066.20 977.73 1674.07 1755.55
Main 1611 1% AEP 754.66 754.64 0.02 0.02 0.01 2215.27 1080.29 1830.44 1732.01
Main 1611 0.2% AEP 754.98 754.94 0.04 0.03 0.01 3339.19 1473.45 2595.36 1813.42
Main 1376 2% AEP 754.72 754.72 0.00 0.01 0.00 1716.64 500.40 2500.96 4632.02
Main 1376 1% AEP 754.64 754.63 0.00 0.01 0.01 1886.35 560.35 2679.30 4619.43
Main 1376 0.2% AEP 754.94 754.93 0.01 0.01 0.01 2625.71 732.86 4049.43 4651.72
Main 1271 2% AEP 754.71 754.70 0.01 0.02 0.01 793.48 894.02 3030.50 4545.12
Main 1271 1% AEP 754.62 754.60 0.02 0.02 0.02 841.29 1032.91 3251.80 4532.00
Main 1271 0.2% AEP 754.92 754.89 0.03 0.03 0.02 1296.59 1250.20 4861.22 4558.65
Main 1193 2% AEP 754.69 754.63 0.05 0.02 0.01 286.04 2058.24 2373.72 4569.81
Main 1193 1% AEP 754.58 754.49 0.09 0.03 0.02 239.87 2474.90 2411.24 4543.29
Main 1193 0.2% AEP 754.87 754.77 0.10 0.03 0.01 541.47 2941.03 3925.50 4588.96
Main 1124 2% AEP 754.66 754.62 0.04 0.00 0.00 2342.43 1580.79 794.79 4800.00
Main 1124 1% AEP 754.54 754.48 0.06 0.01 0.00 2585.01 1860.62 680.37 4756.95
Main 1124 0.2% AEP 754.82 754.75 0.07 0.01 0.00 3622.54 2317.24 1468.22 4832.37
Main 1100 2% AEP 754.65 754.62 0.04 0.00 0.01 1592.40 2300.12 825.49 3816.60
Main 1100 1% AEP 754.53 754.47 0.06 0.01 0.01 1715.62 2659.40 750.98 3756.22
Main 1100 0.2% AEP 754.81 754.73 0.08 0.01 0.02 2512.30 3443.84 1451.86 3863.53
Main 1074 2% AEP 754.64 754.62 0.02 0.00 0.00 288.55 1351.62 3077.83 2480.32
Main 1074 1% AEP 754.51 754.48 0.03 0.00 0.01 289.18 1529.19 3307.63 2389.59
Main 1074 0.2% AEP 754.78 754.73 0.05 0.01 0.01 482.91 2054.18 4870.92 2554.44
Main 1000 Bridge

Main 930 2% AEP 753.01 750.65 2.36 0.09 1.04 471213 5.87 73.36
Main 930 1% AEP 753.44 750.70 2.74 0.09 1.23 5118.92 7.08 73.69
Main 930 0.2% AEP 753.46 752.90 0.56 0.06 0.11 46.66 4234.43 3126.92 1614.56
Main 904 2% AEP 751.88 751.61 0.28 0.01 0.11 135.25 2481.53 2101.22 1710.52
Main 904 1% AEP 752.13 751.85 0.28 0.01 0.11 194.25 2603.00 2328.75 1740.56
Main 904 0.2% AEP 753.09 752.74 0.35 0.02 0.14 577.70 3323.68 3506.62 1875.27
Main 878 2% AEP 751.76 751.70 0.05 0.00 0.02 564.57 1437.45 2715.99 2194.22
Main 878 1% AEP 752.00 751.95 0.05 0.00 0.02 647.75 1505.41 2972.84 2231.58
Main 878 0.2% AEP 752.93 752.86 0.07 0.00 0.02 1090.00 1933.96 4384.05 2372.45




HEC-RAS Plan: Pr 1 Span Steel Beam

River: Georges Creek Reach: Main (Continued)

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Main 852 2% AEP 751.74 751.72 0.02 0.02 0.08 281.06 1098.05 3338.90 3538.09
Main 852 1% AEP 751.98 751.96 0.02 0.02 0.08 308.09 1146.19 3671.72 3631.97
Main 852 0.2% AEP 752.90 752.88 0.02 0.02 0.05 456.58 1459.22 5492.20 4045.42
Main 779 2% AEP 751.64 751.35 0.28 0.10 0.02 302.07 1964.10 2451.84 1603.99
Main 779 1% AEP 751.88 751.62 0.27 0.09 0.03 371.15 2022.18 2732.67 1808.74
Main 779 0.2% AEP 752.83 752.64 0.19 0.08 0.01 976.65 2224.48 4206.87 3131.44
Main 722 2% AEP 751.52 751.27 0.25 0.16 0.07 429.57 1862.15 2426.27 1560.42
Main 722 1% AEP 751.77 751.55 0.22 0.15 0.06 480.33 1852.64 2793.03 1905.60
Main 722 0.2% AEP 752.74 752.51 0.23 0.16 0.06 393.01 2280.68 4734.31 3206.37
Main 584 2% AEP 751.28 751.18 0.10 0.13 0.01 393.22 1208.55 3116.23 1077.05
Main 584 1% AEP 751.56 751.46 0.10 0.12 0.01 440.70 1254.26 3431.04 1253.94
Main 584 0.2% AEP 752.53 752.41 0.12 0.13 0.02 686.89 1621.12 5099.99 1855.41
Main 457 2% AEP 751.15 750.92 0.23 0.21 0.01 1550.60 2271.03 896.37 762.53
Main 457 1% AEP 751.43 751.20 0.23 0.20 0.01 1710.55 2378.71 1036.74 894.51
Main 457 0.2% AEP 752.38 752.11 0.27 0.21 0.00 2488.80 3058.63 1860.57 1491.03
Main 293 2% AEP 750.92 750.60 0.32 0.16 0.03 1155.88 202711 1535.01 824.58
Main 293 1% AEP 751.21 750.90 0.32 0.16 0.03 1311.89 2121.47 1692.64 1037.56
Main 293 0.2% AEP 752.16 751.84 0.32 0.17 0.01 2495.14 2556.34 2356.52 1322.92
Main 170 2% AEP 750.74 750.50 0.24 1691.92 2003.58 1022.50 954.15
Main 170 1% AEP 751.03 750.80 0.23 1903.93 2096.77 1125.30 1041.23
Main 170 0.2% AEP 751.98 751.70 0.28 3024.79 2674.50 1708.71 1302.50




HEC-RAS Plan: Pr 1 Span Steel Beam River.

: Georges Creek Reach: Main

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Main 1100 2% AEP 754.65 754.62 0.00 0.01 3816.60 1592.40 2300.12 825.49 2.20
Main 1100 1% AEP 754.53 754.47 0.01 0.01 3756.22 1715.62 2659.40 750.98 2.59
Main 1100 0.2% AEP 754.81 754.73 0.01 0.02 3863.53 2512.30 3443.84 1451.86 3.26
Main 1074 2% AEP 754.64 754.62 750.41 0.00 0.00 2480.32 288.55 1351.62 3077.83 1.95
Main 1074 1% AEP 754.51 754.48 750.71 0.00 0.01 2389.59 289.18 1529.19 3307.63 2.24
Main 1074 0.2% AEP 754.78 754.73 752.80 0.01 0.01 2554.44 482.91 2054.18 4870.92 2.93
Main 1000 BRU 2% AEP 754.63 754.60 750.22 0.43 0.88 1837.00 41.08 767.84 3909.09 1.87
Main 1000 BRU 1% AEP 754.50 754.45 750.26 0.25 0.01 1764.33 27.93 895.79 4202.28 2.25
Main 1000 BRU 0.2% AEP 754.77 754.69 753.56 0.62 0.13 1880.07 80.60 1158.24 6169.16 278
Main 1000 BRD 2% AEP 753.33 750.37 750.17 0.02 0.30 271 4718.00 0.00 13.80
Main 1000 BRD 1% AEP 754.24 754.18 753.20 0.00 0.80 1622.19 4.13 925.68 4196.19 2.52
Main 1000 BRD 0.2% AEP 754.02 753.52 753.52 0.01 0.02 1223.39 2714.33 4693.68 7.94
Main 930 2% AEP 753.01 750.65 750.38 0.09 1.04 73.36 4712.13 5.87 12.34
Main 930 1% AEP 753.44 750.70 750.69 0.09 1.23 73.69 5118.92 7.08 13.28
Main 930 0.2% AEP 753.46 752.90 752.90 0.06 0.11 1614.56 46.66 4234.43 3126.92 7.79
Main 904 2% AEP 751.88 751.61 0.01 0.11 1710.52 135.25 2481.53 2101.22 5.16
Main 904 1% AEP 752.13 751.85 0.01 0.11 1740.56 194.25 2603.00 2328.75 5.23
Main 904 0.2% AEP 753.09 752.74 0.02 0.14 1875.27 577.70 3323.68 3506.62 5.95




APPENDIX G

HEC-RAS — PROPOSED CONSPAN ARCH
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HEC-RAS HEC-RAS 6.3.1 September 2022
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
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PROJECT DATA

Project Title: FRA-33-2476-2502224
Project File : FRA-33-2476-2502224.prj
Run Date and Time: 8/4/2025 10:16:36 AM

Project in English units

PLAN DATA

Plan Title: Proposed Conspan 48 Arch
Plan File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.p05

Geometry Title: Proposed - Conspan 48-Foot
Geometry File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.905

Flow Title : Georges Creek FIS
Flow File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.£01

Plan Description:
Proposed Conspan arch, proposed length of arch culvert is same as width of

existing bridge pair.

Conspan 48' Arch

Plan Summary Information:

Number of: Cross Sections = 24 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 1 Lateral Structures = 0

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Georges Creek FIS
Flow File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.f01



Flow Data (cfs)

River Reach
0.2% AEP

Georges Creek Main
7408

Boundary Conditions

River Reach
Downstream

Georges Creek Main
750.2

Georges Creek Main
750.5

Georges Creek Main
750.8

Georges Creek Main
751.7

GEOMETRY DATA

RS

2364

Profile

iy
oe

AEP

N
o

AEP

"
o°

AEP

0.2% AEP

Geometry Title: Proposed - Conspan 48-Foot
Geometry File : C:\HEC-RAS\FRA-33-2476-2502224\FRA-33-2476-2502224.905

CROSS SECTION

RIVER: Georges Creek
REACH: Main

INPUT

RS:

Description: Cross Section 23+64

Station Elevation Data

Sta Elev Sta
0 758.3 23
737 757.3 909

1258 749.9 1280
1409 750.1 1444
1476 745.31 1481
1745 754 1785

Manning's n Values

Sta n Val Sta

0 .05 1450

Bank Sta: Left Right
1450 1498

CROSS SECTION
RIVER: Georges Creek
REACH: Main

INPUT

Description: Cross Section 22+62

Station Elevation Data

Sta Elev Sta

0 758.3 17
779 757.4 925
1368 749.5 1445

1499 745.31 1510
1571 752 1724

2364

Elev
756
754

749.9
749.71
749.88

757

n Val
.05

Left Channel

num= 28
Elev Sta
758 267
756 969
751.1 1300
749.41 1450
748.55 1498
756 1877
num= 3
n Val Sta
.04 1498
Lengths:
102
RS: 2262
num= 25
Elev Sta
758 270
756 1012
750.3 1462
744.5 1517
754 1759

102

Elev
756
754
750

744.94
756

4% AEP

4100

Sta
485
1036
1345
1457
1524

Right
102

Sta
473
1101
1485
1524
1796

2% AEP

4718

Upstream

Elev
755.3
752
750.3
746.27
750

Sta
584
1242
1390
1466
1694

Coeff Contr.

Elev
755.2
752
749.16
750.78
758

.1

Sta
608
1303
1494
1539
1825

Elev
756
750

749.7
745.17
752

Expan.

Elev
756
750

747.49
750.98
758.2

1% AEP

5126

Known

Known

Known

Known

WS

WS

WS

WS



Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val
0 .05 1485 .04 1524 .05
Bank Sta: Left Right Lengths: Left Channel Right
1485 1524 110 115 124
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 1445 750.3 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2147

INPUT

Description: Cross Section 21+47

Station Elevation Data num= 26
Sta Elev Sta Elev Sta Elev Sta

0 758 264 756 480 755.1 672

853 756 1037 754 1138 752 1167
1238 752 1336 750 1469 749.56 1477
1489 744.61 1498 744.5 1506 745.47 1510
1612 750 1651 752 1682 754 1728

1837 758.3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1469 .04 1519 .05
Bank Sta: Left Right Lengths: Left Channel Right
1469 1519 52 53 56

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2094
INPUT
Description: Cross Section 20+94 (FEMA F)
Station Elevation Data num= 20
Sta Elev Sta Elev Sta Elev Sta
0 757.7 291 756 507 755.1 737
863 756 1115 754 1227 752 1383
1508 746 1519 744.7 1529 744.7 1536
1691 750 1743 752 1794 754 1830
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1499 .045 1545 .05
Bank Sta: Left Right Lengths: Left Channel Right
1499 1545 46 57 72

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 2037
INPUT
Description: Cross Section 20+37
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta
0 756.9 493 756 1093 754 1177
1485 748.08 1495 746.75 1502 744.91 1511

1521 745.42 1523 747.57 1530 747.54 1727

1833 754 1869 756 2030 756.3

Coeff Contr.

Elev
756
751.7
748.95
749.03
756

.1

Sta
773
1223
1479
1519
1792

Coeff Contr.

Elev
756
750
746
756

.1

Sta
806
1499
1545
1887

Coeff Contr.

Elev
752
743.54
750

.1

Sta
1352
1514
1784

Expan.

Elev
756.5
752.2

745.57
749.36
758

Expan.

Elev
756.5
748
748
758

Expan.

Elev
750
744.18
752



Manning's n Values num=
Sta n Val Sta n Val
0 .055 1485 .045
Bank Sta: Left Right Lengths:

1485 1523

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1858
INPUT
Description: Cross Section 18+58
Station Elevation Data num=
Sta Elev Sta Elev
0 758.6 26 758
1034 750 1212 747.68
1241 743.39 1247 743.98
1467 752 1512 754
Manning's n Values num=
Sta n Val Sta n Val
0 .055 1212 .04
Bank Sta: Left Right Lengths:

3
Sta
1523

n Val
.055

Left Channel

227

19
Sta
152

1220

1253

1558

3
Sta
1263

179

Elev
756
747.47
749
756

n Val
.055

Left Channel

144

Elev
754
752

743.69
748.24
752

n Val
.055

Left Channel

1212 1263 157
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1714
INPUT
Description: Cross Section 17+14
Station Elevation Data num= 26
Sta Elev Sta Elev Sta
0 757 313 756 425
770 753.7 900 754.1 1025
1329 748.67 1332 745.11 1339
1359 743.96 1361 747.31 1373
1521 748 1610 750 1669
2044 756.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .055 1323 .04 1373
Bank Sta: Left Right Lengths:
1323 1373 116
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
1438 2044 749 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1611
INPUT
Description: Cross Section 16+11
Station Elevation Data num= 23
Sta Elev Sta Elev Sta
0 758.5 18 758 130
555 751.5 743 752.1 766
1210 745.93 1213 743.38 1222
1245 745.77 1249 746.74 1390
1795 754 2230 756 2410

103

Elev
756
752

743.8
748
755.7

Right
139

Sta
789
1226
1263
1697

Right
142

Sta
507
1261
1343
1438
1725

Right
98

Sta
235
1195
1234
1480

Coeff Contr.

Elev
754
744.16
749.3
756.5

.1

Sta
895
1232
1403

Coeff Contr.

Elev
753.5
750
743.93
749
754

.1

Sta
644
1323
1349
1502
2020

Coeff Contr.

Elev
754
750

743.21
750

.1

Sta
336
1198
1240
1576

Expan.
.3

Elev
752
743.53
750

Expan.
.3

Elev
754.1
748.74
743.38
747.5
756

Expan.
.3

Elev
752
749.77
743.71
752



Manning's n Values

num= 3

Sta n Val Sta n Val Sta n Val
0 .055 1198 .04 1249 .055
Bank Sta: Left Right Lengths: Left Channel Right
1198 1249 219 235 242
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1376
INPUT
Description: Cross Section 13+76
Station Elevation Data num= 35
Sta Elev Sta Elev Sta Elev Sta
0 760.1 12 760 169 758 370
691 752 913 751.1 1198 749.7 1333
1615 748 1628 747.41 1635 747.48 1638
1652 742.3 1663 743.27 1667 747.25 1688
1923 750 2063 752 2170 752.5 2277
3327 751.7 3454 752.2 3709 741.7 3900
4444 749.7 4510 750 4765 752 5076
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1635 .04 1688 .055
Bank Sta: Left Right Lengths: Left Channel Right
1635 1688 96 105 115
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2170 5121 752.5 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1271
INPUT
Description: Cross Section 12+71
Station Elevation Data num= 39
Sta Elev Sta Elev Sta Elev Sta
0 760.9 38 760 133 758 428
689 752 1214 750 1293 749.7 1406
1564 750.1 1597 750 1640 748.01 1647
1660 745.91 1664 742.97 1671 742.33 1678
1685 746.15 1690 747.8 1828 748 1923
3179 750 3278 752 3295 753.5 3325
3721 751.6 3916 752.7 4031 749.7 4227
4543 750 4641 752 5017 754 5063
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1647 .04 1690 .055
Bank Sta: Left Right Lengths: Left Channel Right
1647 1690 82 79 75
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1406 754 T
2579 5063 754 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 1193

Coeff Contr.

Elev
756
750.5
742.3
747.75
752
742.7
754

.1

Sta

556
1457
1647
1830
2552
3967
5121

Coeff Contr.

Elev
756
750.2
748.22
742.13
750
751.7
752
754.7

.3

Sta

566
1492
1657
1683
2579
3456
4467

Coeff Contr.

.3

Expan.

Elev
754
750

741.93
748
750.4
752
754.7

Expan.

Elev

754
749.9
744 .46
742.5
750.3
752.2
749.7

Expan.



INPUT
Description: Cross Section 11493

Station Elevation Data num= 45
Sta Elev Sta Elev Sta Elev Sta
0 758.6 336 758 592 756 774
1585 750 1665 749.7 1769 750.1 1816
1868 750 1892 747.55 1897 747.22 1901
1914 742.3 1926 742.72 1931 746.77 1939
1969 748 2015 747.7 2054 748 2160
2732 750 2955 749.7 3029 750 3241
3434 749.7 3480 750.2 3498 749.7 3514
3559 750 4122 752 4157 752.5 4230
4706 749.2 4799 750 4924 752 5225
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 1868 .04 1956 .055
Bank Sta: Left Right Lengths: Left Channel Right
1868 1956 71 69 67
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1854 754 T
2402 5293 754 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1124
INPUT
Description: Cross Section 11+24
Station Elevation Data num= 29
Sta Elev Sta Elev Sta Elev Sta
0 755.5 97 756 448 755.9 813
1709 752 2050 750 2102 748 2114
2128 741.8 2141 741.6 2145 741.9 2148
2227 748 2752 748 2882 747.7 3055
3714 752 3744 753.4 3772 752 3812
5000 750 5150 752 5424 754 5502
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2102 .04 2158 .055
Bank Sta: Left Right Lengths: Left Channel Right
2102 2158 24 24 24
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2227 5502 754 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1100

INPUT

Description: Cross Section 11+00

Station Elevation Data num= 24
Sta Elev Sta Elev Sta Elev Sta

0 758 500 756 1002 754 1716

2113 748 2119 746 2126 744 2136
2147 741.8 2156 744 2166 746 2219
2535 750 2831 749 3247 750 3696
3783 752 4182 752 4557 754 4905

Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val

Elev
754
749.7
746.01
746.13
750
750.2
752
752
754

Sta

925
1854
1903
1956
2402
3415
3534
4333
5293

Coeff Contr.

Elev
754
744
744
748
750

754.7

.3

Sta
1244
2120
2158
3630
4659

Coeff Contr.

Elev
752
742
748
752
756

.3

Sta
2101
2137
2383
3740

Elev
752
750.2
742.89
748.2
750.2
750
753.4
750.9
754.7

Expan.

Elev
752.1
742
746
750
748

Expan.

Elev
750
741.7
750.1
753.5



0 .055 2101 .04 2219 .055

Bank Sta: Left Right Lengths: Left Channel Right
2101 2219 26 26 26
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2383 4905 754 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 1074
INPUT
Description: Cross Section 10+74
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta
0 760 531 758 566 757.9 898
1949 752 1952 750.88 1980 744.85 1984
1998 741.7 2006 742.38 2015 745.97 2029
2266 752 2644 751.5 3564 752 3585
4281 756 4757 758
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1952 .04 2029 .05
Bank Sta: Left Right Lengths: Left Channel Right
1952 2029 145 144 145
BRIDGE

RIVER: Georges Creek

REACH: Main RS: 1000
INPUT
Description: FRA-33-24.76 2502224 Proposed 48' Conspan
Distance from Upstream XS = 9.4
Deck/Roadway Width = 133.7
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 28
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta
0 760.5 740 400 760 740 943
1416 756 740 1892 754 740 1966.4
1966.5 754 741.06 1966.51 754 742.33 1967.17

1968.39 753.97 745.92 1971.5 753.93 747.58 1980.73
1990.5 753.83 751.06 2000.27 753.78 750.18 2009.5
2012.61 753.67 745.92 2013.83 753.66 744.51 2014.49

2014.5 753.66 741.06 2014.6 753.66 740 2449
2651 751.9 740 2819 752 740 3417
3511 754.3 740 3637 754.8 740 4281
4757 758.3 740

Upstream Bridge Cross Section Data

Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta
0 760 531 758 566 757.9 898
1949 752 1952 750.88 1980 744.85 1984
1998 741.7 2006 742.38 2015 745.97 2029
2266 752 2644 751.5 3564 752 3585
4281 756 4757 758
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 1952 .04 2029 .05
Bank Sta: Left Right Coeff Contr. Expan.

1952 2029 .3 .5

Coeff Contr.

Elev
756
742.31
751.07
753.4

.3

Sta
1562
1990
2047
3637

Coeff Contr.

.3

Hi Cord Lo Cord

758
754
753.99
753.88
753.7
753.66
752
754
756.5

Elev
756
742.31
751.07
753.4

740
740
744 .51
750.18
747.58
742 .33
740
740
740

Sta
1562
1990
2047
3637

Expan.

Elev
754
741.63
751.9
754

Expan.

Elev
754
741.63
751.9
754



Downstream Deck/Roadway Coordina
num= 31
Sta Hi Cord Lo Cord Sta
0 759.5 740 157
925 760 740 1468
2417 754 740 2479.4
2479.51 753.98 742.33 2480.17
2484.5 753.93 747.58 2493.73
2513.27 753.78 750.18 2522.5
2526.83 753.67 744.51 2527.49
2527.6 753.66 740 2555
3176 751.9 740 3344
4036 754.3 740 4162
5282 758.3 740

Downstream Bridge Cross Section D

Station Elevation Data num=
Sta Elev Sta Elev
0 759.5 209 760
1863 756 2314 754
2490 742 2504 741.78
2538 750 2544 752
3967 752 4036 753.8
Manning's n Values num=
Sta n Val Sta n Val
0 .055 2463 .04
Bank Sta: Left Right Coeff C
2463 2536

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begi
Energy head used in spillway desi
Spillway height used in design
Weir crest shape

Number of Abutments = 1
Abutment Data
Upstream num= 4
Sta Elev Sta Elev
1950 752.19 1986 740.19
Downstream num= 4
Sta Elev Sta Elev
2463 752.19 2499 740.19

Number of Bridge Coefficient Sets

Low Flow Methods and Data
Energy
Selected Low Flow Methods

High Flow Method
Energy Only

Additional Bridge Parameters

Add Friction component to Momentum

tes

Hi Cord Lo Cord

760
760
753.98
753.96
753.89
753.7
753.66
753.59
752
754.8

ata
22
Sta
538
2463
2513
2710

3
Sta
2536

ontr.
.3

ns
gagn

Sta
1995

Sta
2505

= 1

Sta Hi Cord Lo Cord
740 525 760.5 740
740 1941 756 740
740 2479.5 753.98 741.06
744 .51 2481.39 753.95 745.92
750.18 2503.5 753.82 751.06
747.58 2525.61 753.68 745.92
742.33 2527.5 753.66 741.06
740 2974 752 740
740 3942 754 740
740 4806 756.5 740
Elev Sta Elev Sta
760.3 924 760 1368
751.74 2482 745.96 2487 74
742 .67 2518 745.34 2536 74
752 3181 751.4 3645
n Val
.045
Expan.
.5
2 horiz. to 1.0 vertical
= 2 horiz. to 1.0 vertical
= .98
= 751.9

Broad Crested

Elev Sta Elev
739.74 2031 751.74
Elev Sta Elev
739.74 2541 751.74

Highest Energy Answer

Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 930

Upstream energy grade line

Elev
758
2.68
9.58
752



INPUT
Description: Cross Section 9+30

Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta
0 759.5 209 760 538 760.3 924
1863 756 2314 754 2463 751.74 2482
2490 742 2504 741.78 2513 742.67 2518
2538 750 2544 752 2710 752 3181
3967 752 4036 753.8
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2463 .04 2536 .045
Bank Sta: Left Right Lengths: Left Channel Right
2463 2536 26 26 26

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 904
INPUT
Description: Cross Section 9+04
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta
0 759.3 339 760 556 760.2 768
1594 756 1975 754 2251 752 2482
2490 746 2494 744 2500 742.3 2505
2522 742.3 2527 744 2534 746 2551
2670 748 2757 748.8 3463 750 3749
3991 750 4011 752 4039 753.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2482 .04 2551 .045
Bank Sta: Left Right Lengths: Left Channel Right
2482 2551 26 26 26
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
2757 4039 753 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 878
INPUT
Description: Cross Section 8+78
Station Elevation Data num= 27
Sta Elev Sta Elev Sta Elev Sta
0 758.2 509 759.8 818 758 1006
1494 754 1781 752 2076 750 2244
2494 746 2502 744 2509 743 2514
2532 743 2540 744 2557 746 2747
3258 747 3421 748 3968 747.7 3992
4021 752 4039 753.7
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2488 .035 2557 .045
Bank Sta: Left Right Lengths: Left Channel Right
2488 2557 25 25 25
Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 2244 753 T

Elev Sta
760 1368
745.96 2487

745.34 2536
751.4 3645

Coeff Contr.

.3
Elev Sta
760 1208
750 2486
742.1 2517
748 2655

749.9 3965

Coeff Contr.

.3
Elev Sta
756 1409
750 2488
742.1 2526
748 3037
748 4006

Coeff Contr.
.3

Elev
758
742 .68
749.58
752

Expan.
.5

Elev
758
748

742.1
747.9
749.5

Expan.

Elev
754
748

742.1
748
750

Expan.
.5



3037 4039 753 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 852
INPUT
Description: Cross Section 8+52
Station Elevation Data num= 43
Sta Elev Sta Elev Sta Elev Sta
0 757.5 179 756.1 470 756.1 797
1177 754 1365 752 1402 751.5 1502
1689 750 1917 748 2158 746 2280
2418 748 2511 748 2527 746 2538
2554 742 .4 2565 742.3 2568 743 2576
2642 746.1 2711 746.1 2711 745.7 2949
3267 748.2 3512 750 3732 750.5 3884
4031 750 4065 753 4262 750 4792
5178 752 5540 754 5742 756
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2527 .035 2615 .045
Bank Sta: Left Right Lengths: Left Channel Right
2527 2615 74 73 67
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2418 753 F
3732 5742 753 F

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 779
INPUT
Description: Cross Section 7+79
Station Elevation Data num= 48
Sta Elev Sta Elev Sta Elev Sta
0 756.7 94 756 173 754 291
416 754.1 492 753.6 528 754 629
655 756 692 753.5 749 754.3 782
937 752 1011 750 1234 748 1332
1422 751.9 1472 752.3 1510 752 1544
2110 752 2155 752.3 2229 752 2296
2524 750 2594 748 2603 744 2610
2624 742.6 2637 746 2667 747.1 2698
2852 750 2947 750.3 3334 752 3386
3578 751.7 3987 752 4041 755
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 2594 .035 2637 .045
Bank Sta: Left Right Lengths: Left Channel Right
2594 2637 49 57 62
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 2372 752.1 T

CROSS SECTION

RIVER: Georges Creek
REACH: Main RS: 722

INPUT

Elev
756
752.3
747.7
744
744
746
750
749.6

Sta
1044
1553
2403
2547
2615
3066
4016
5089

Coeff Contr.

Elev
753.8
756
754
750
749.9
751
743
745.9
752.3

.3

Sta
386
642
842
1377
1553
2372
2614
2824
3417

Coeff Contr.

.3

Elev
754
752
746
743
746
748

749.9
750

Expan.

Elev
754
756.1
752
754
750
752.1
742 .4
748
752

Expan.



Description: Cross Section 7+22

Station Elevation Data num=
Sta Elev Sta Elev
0 756.5 28 756
816 750.2 840 750
1872 751 2133 752
2408 752.4 2475 751.8
2622 748 2644 747.1
2680 742.74 2687 747.44
2795 748.7 2853 747.5
3015 750 3068 749.5
4178 754 4190 754.3
Manning's n Values num=
Sta n Val Sta n Val
0 .055 2644 .04
Bank Sta: Left Right Lengths:
2644 2687
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 2408 752.4 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 584
INPUT
Description: Cross Section 5+84
Station Elevation Data num=
Sta Elev Sta Elev
0 753.5 47 752
493 752.3 686 751
1037 750 1058 748
1141 741.35 1151 743.06
1278 746.2 1306 745.9
1890 752 2623 754
Manning's n Values num=
Sta n Val Sta n Val
0 .055 1115 .04
Bank Sta: Left Right Lengths:
1115 1158
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 939 754.5 T
CROSS SECTION
RIVER: Georges Creek
REACH: Main RS: 457
INPUT
Description: Cross Section 4+57
Station Elevation Data num=
Sta Elev Sta Elev
0 753.5 50 752
482 752.1 685 751.1
1081 748 1206 746
1248 742.2 1257 745.14
1741 752 2104 754
Manning's n Values num=
Sta n Val Sta n Val
0 .045 1218 .035
Bank Sta: Left Right Lengths:

42
Sta
116

1054

2165

2491

2653

2707

2878

3130

3
Sta
2687

156

28
Sta
247
830

1115

1158

1322

2639

3
Sta
1158

116

23
Sta
277
939

1218

1285

2118

3
Sta
1285

Elev
754
752

752.4
752.2
746.26
746.82
748
750

n Val
.045

Left Channel

138

Elev
750
752

747.39
747.11
746
754.2

n Val
.045

Left Channel

127

Elev
750
753.5
745.33
746.32
754.2

n Val
.045

Left Channel

Sta

148
1443
2196
2506
2657
2735
2923
3475

Right

124

Sta
286
939
1123
1167
1386

Right

134

Sta
294
1021
1231
1379

Right

Elev
752
754
752
752

742.22
748.2
750
752

Sta

794
1591
2291
2567
2675
2750
2968
3741

Coeff Contr.

Elev
749.8
754.5

747.09
746.38
748

.3

Sta
323
1011
1132
1223
1581

Coeff Contr.

Elev
749.8
752
742 .45
748

.1

Sta
321
1049
1237
1445

Coeff Contr.

Elev
750
752

751.5
750
742.27
747.5
750.5
752.5

Expan.

Elev
750
752

742 .11
745.7
750

Expan.

Elev
750
750

741.92
750

Expan.



1218 1285 145 165 173
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 939 753.5 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 293
INPUT
Description: Cross Section 2+93
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta
0 753.5 84 752 262 750 279
715 751.2 1039 750 1074 748 1217
1231 741.71 1248 741.4 1254 746.08 1260
1307 745.7 1334 746 1365 748 1394
1827 754 1899 754.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 1217 .035 1260 .045
Bank Sta: Left Right Lengths: Left Channel Right
1217 1260 130 123 121
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 715 751.2 T

CROSS SECTION

RIVER: Georges Creek

REACH: Main RS: 170
INPUT
Description: Cross Section 1+70 (FEMA E)
Station Elevation Data num= 23
Sta Elev Sta Elev Sta Elev Sta
0 758.2 12 758 27 756 47
174 750 343 749.5 530 750 700
944 748 1134 745.68 1146 741.68 1149
1173 741.92 1179 746.21 1248 746 1277
1421 752 1823 754 1884 754.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 1134 .035 1179 .045
Bank Sta: Left Right Lengths: Left Channel Right
1134 1179 0 0 0
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 700 751.7 T

SUMMARY OF MANNING'S N VALUES

River:Georges Creek

Reach River Sta. nl n2
Main 2364 .05 .04
Main 2262 .05 .04
Main 2147 .05 .04
Main 2094 .05 .045
Main 2037 .055 .045

Main 1858 .055 .04

.1
Elev Sta
749.9 300

746.26 1225
746.52 1281
750 1423

Coeff Contr.

.1
Elev Sta
754 90
751.7 862
741.34 1165
748 1315

Coeff Contr.
.1

n3

.05
.05
.05
.05
.055
.055

Elev
750
742.11
746
752

Expan.

Elev
752
750

741.14
750

Expan.



Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main

1714
1611
1376
1271
1193
1124
1100
1074
1000
930
904
878
852
779
722
584
457
293
170

SUMMARY OF REACH LENGTHS

River:

Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main

Georges Creek

Reach River Sta.

2364
2262
2147
2094
2037
1858
1714
1611
1376
1271
1193
1124
1100
1074
1000
930
904
878
852
779
722
584
457
293
170

SUMMARY OF CONTRACTION AND

River:

Main
Main
Main
Main
Main
Main
Main

Georges Creek

Reach River

2364
2262
2147
2094
2037
1858
1714

.055
.055
.055
.055
.055
.055
.055

Bridge

.05

.055
.055
.055
.055
.055
.055
.055
.045
.045
.045

Left

Bridge

102
110
52
46
227
157
116
219
96
82
71
24
26
145

26
25
74
49
156
116
145
130

.04
.04
.04
.04
.04
.04
.04
.04

.04
04

.035
.035
.035

.04
04

.035
.035
.035

Channel

EXPANSION COEFFICIENTS

Sta.

Contr

= = =

102
115
53
57
179
144
103
235
105
79
69
24
26
144

26
26
25
73
57
138
127
165
123

Expan.

wWwwwwww

.055
.055
.055
.055
.055
.055
.055

.05

.045
.045
.045
.045
.045
.045
.045
.045
.045
.045

Right

102
124
56
72
139
142
98
242
115
75
67
24
26
145

26
26
25
67
62
124
134
173
121



Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main

1611
1376
1271
1193
1124
1100
1074
1000
930
904
878
852
779
722
584
457
293
170

Bridge
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wWwwwwwrr

[SARNC, RN, BN, BN, BNC, RN OV]

W wwwou oo oua Wy,



Elevation (ft)

FRA-33-2476-2502224 Plan: Proposed Conspan 48 Arch  8/4/2025
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Plan: Proposed Conspan 48 Arch  8/4/2025
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Elevation (ft)

FRA-33-2476-2502224 Plan: Proposed Conspan 48 Arch  8/4/2025
Cross Section 20+37
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Elevation (ft)

FRA-33-2476-2502224 Plan: Proposed Conspan 48 Arch  8/4/2025
Cross Section 13+76
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Plan: Proposed Conspan 48 Arch  8/4/2025
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FRA-33-2476-2502224 Plan: Proposed Conspan 48 Arch  8/4/2025
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224

Plan: Proposed Conspan 48 Arch  8/4/2025
Cross Section 11+00
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Cross Section 10+74
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FRA-33-2476-2502224 Plan: Proposed Conspan 48 Arch  8/4/2025

Elevation (ft)
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Elevation (ft)

Elevation (ft)

FRA-33-2476-2502224

Cross Section 7+22

Plan: Proposed Conspan 48 Arch
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Elevation (ft)

FRA-33-2476-2502224
Cross Section 1+70 (FEMA E)

Plan: Proposed Conspan 48 Arch  8/4/2025
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HEC-RAS Plan: Pr 48' Conspan River: Georges Creek Reach: Main

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

Main 2364 2% AEP 4718.00 745.17 754.83 754.88 0.000366 2.66 3154.53 817.52 0.17
Main 2364 1% AEP 5126.00 745.17 755.01 755.05 0.000380 2.75 3298.05 826.25 0.17
Main 2364 0.2% AEP 7408.00 745.17 755.51 755.59 0.000557 3.48 3735.09 948.45 0.21
Main 2262 2% AEP 4718.00 744.50 754.74 754.82 0.000640 3.70 2501.50 756.96 0.23
Main 2262 1% AEP 5126.00 744.50 754.91 755.00 0.000658 3.80 2632.60 767.45 0.23
Main 2262 0.2% AEP 7408.00 744.50 755.37 755.51 0.000970 4.78 3000.47 868.24 0.28
Main 2147 2% AEP 4718.00 744.50 754.67 754.75 0.000584 3.44 2538.10 722.14 0.21
Main 2147 1% AEP 5126.00 744.50 754.84 754.93 0.000613 3.58 2661.16 741.48 0.22
Main 2147 0.2% AEP 7408.00 744.50 755.26 755.40 0.000966 4.64 2987.59 861.27 0.28
Main 2094 2% AEP 4718.00 744.70 754.66 754.72 0.000408 2.82 2954.21 774.60 0.17
Main 2094 1% AEP 5126.00 744.70 754.83 754.89 0.000434 2.94 3085.86 798.70 0.17
Main 2094 0.2% AEP 7408.00 744.70 755.24 755.34 0.000703 3.86 3433.30 929.75 0.22
Main 2037 2% AEP 4718.00 743.54 754.65 754.69 0.000372 2.70 3431.65 946.20 0.16
Main 2037 1% AEP 5126.00 743.54 754.81 754.86 0.000400 2.83 3593.24 999.03 0.16
Main 2037 0.2% AEP 7408.00 743.54 755.22 755.30 0.000659 3.74 4020.93 1126.98 0.21
Main 1858 2% AEP 4718.00 743.39 754.55 754.62 0.000439 3.16 3151.64 911.99 0.19
Main 1858 1% AEP 5126.00 743.39 754.71 754.78 0.000476 3.33 3299.96 965.93 0.20
Main 1858 0.2% AEP 7408.00 743.39 755.04 755.16 0.000825 4.49 3633.11 1077.30 0.26
Main 1714 2% AEP 4718.00 743.38 754.50 754.55 0.000393 3.00 3698.75 1401.42 0.18
Main 1714 1% AEP 5126.00 743.38 754.66 754.71 0.000410 3.10 3921.08 1433.34 0.18
Main 1714 0.2% AEP 7408.00 743.38 754.95 755.04 0.000681 4.08 4348.83 1492.83 0.24
Main 1611 2% AEP 4718.00 743.21 754.50 754.52 0.000166 2.10 5511.15 1693.73 0.12
Main 1611 1% AEP 5126.00 743.21 754.65 754.67 0.000175 2.18 5778.67 1735.85 0.12
Main 1611 0.2% AEP 7408.00 743.21 754.94 754.98 0.000297 2.89 6289.28 1813.54 0.16
Main 1376 2% AEP 4718.00 741.93 754.49 754.49 0.000044 1.05 12462.37 4597.07 0.06
Main 1376 1% AEP 5126.00 741.93 754.65 754.65 0.000044 1.07 13183.71 4621.68 0.06
Main 1376 0.2% AEP 7408.00 741.93 754.93 754.94 0.000069 1.36 14512.24 4651.76 0.08
Main 1271 2% AEP 4718.00 742.13 754.46 754.48 0.000218 2.41 7313.34 4512.35 0.13
Main 1271 1% AEP 5126.00 742.13 754.62 754.64 0.000197 2.31 8041.90 4534.05 0.13
Main 1271 0.2% AEP 7408.00 742.13 754.89 754.92 0.000270 2.75 9303.61 4558.68 0.15
Main 1193 2% AEP 4718.00 742.30 754.31 754.42 0.000611 3.63 4202.85 4509.03 0.22
Main 1193 1% AEP 5126.00 742.30 754.51 754.59 0.000489 3.30 5120.41 4547.15 0.20
Main 1193 0.2% AEP 7408.00 742.30 754.77 754.87 0.000643 3.86 6300.98 4589.01 0.23
Main 1124 2% AEP 4718.00 741.60 754.30 754.37 0.000305 3.11 5092.93 4703.54 0.17
Main 1124 1% AEP 5126.00 741.60 754.50 754.56 0.000271 297 6021.74 4763.10 0.16
Main 1124 0.2% AEP 7408.00 741.60 754.75 754.82 0.000400 3.66 7201.50 4832.48 0.19
Main 1100 2% AEP 4718.00 741.70 754.30 754.36 0.000292 2.63 4733.34 3682.08 0.16
Main 1100 1% AEP 5126.00 741.70 754.49 754.55 0.000270 2.56 5457.38 3764.73 0.15
Main 1100 0.2% AEP 7408.00 741.70 754.73 754.81 0.000421 3.26 6346.22 3863.76 0.19
Main 1074 2% AEP 4718.00 741.63 754.31 750.41 754.34 0.000209 221 5170.31 2277.22 0.13
Main 1074 1% AEP 5126.00 741.63 754.50 750.71 754.53 0.000205 222 5618.31 2402.44 0.13
Main 1074 0.2% AEP 7408.00 741.63 754.73 752.80 754.78 0.000344 2.93 6195.76 2554.80 0.17
Main 1000 Bridge

Main 930 2% AEP 4718.00 741.78 750.65 750.38 753.01 0.012023 12.34 384.11 73.36 0.93
Main 930 1% AEP 5126.00 741.78 750.70 750.69 753.44 0.013788 13.28 388.01 73.69 0.99
Main 930 0.2% AEP 7408.00 741.78 752.90 752.90 753.46 0.003193 7.79 2176.37 1614.56 0.50
Main 904 2% AEP 4718.00 742.10 751.61 751.88 0.001515 5.16 1343.80 1710.52 0.34
Main 904 1% AEP 5126.00 742.10 751.85 752.13 0.001489 5.23 1457.30 1740.56 0.34
Main 904 0.2% AEP 7408.00 742.10 752.74 753.09 0.001647 5.95 1943.96 1875.27 0.37
Main 878 2% AEP 4718.00 742.10 751.70 751.76 0.000266 2.69 3163.04 2194.22 0.17
Main 878 1% AEP 5126.00 742.10 751.95 752.00 0.000264 273 3354.17 2231.58 0.17
Main 878 0.2% AEP 7408.00 742.10 752.86 752.93 0.000303 3.15 4078.88 2372.45 0.19
Main 852 2% AEP 4718.00 742.30 751.72 747.44 751.74 0.000101 1.64 5271.60 3538.09 0.10
Main 852 1% AEP 5126.00 742.30 751.96 747.53 751.98 0.000099 1.66 5589.12 3631.97 0.10
Main 852 0.2% AEP 7408.00 742.30 752.88 747.99 752.90 0.000111 1.89 6796.69 4045.42 0.11
Main 779 2% AEP 4718.00 742.40 751.35 751.64 0.001534 6.18 1704.33 1603.99 0.40
Main 779 1% AEP 5126.00 742.40 751.62 751.88 0.001447 6.14 1914.57 1808.74 0.39
Main 779 0.2% AEP 7408.00 742.40 752.64 752.83 0.001151 5.96 4151.09 3131.44 0.36
Main 722 2% AEP 4718.00 742.22 751.27 751.52 0.001877 5.84 1714.86 1560.42 0.38




HEC-RAS Plan: Pr 48' Conspan River: Georges Creek Reach: Main (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (ft/s) (sq ft) (ft)
Main 722 1% AEP 5126.00 742.22 751.55 751.77 0.001642 5.60 1952.62 1905.60 0.36
Main 722 0.2% AEP 7408.00 742.22 752.51 752.74 0.001680 6.12 3183.21 3206.37 0.37
Main 584 2% AEP 4718.00 741.35 751.18 751.28 0.000870 3.92 2206.39 1077.05 0.26
Main 584 1% AEP 5126.00 741.35 751.46 751.56 0.000825 3.92 2419.99 1253.94 0.25
Main 584 0.2% AEP 7408.00 741.35 752.41 752.53 0.000924 4.49 3264.04 1855.41 0.27
Main 457 2% AEP 4718.00 741.92 750.92 751.15 0.001121 5.03 1612.78 762.53 0.34
Main 457 1% AEP 5126.00 741.92 751.20 751.43 0.001071 5.05 1774.92 894.51 0.34
Main 457 0.2% AEP 7408.00 741.92 75211 752.38 0.001181 5.76 2377.79 1491.03 0.36
Main 293 2% AEP 4718.00 741.40 750.60 750.92 0.001589 6.25 1428.48 824.58 0.40
Main 293 1% AEP 5126.00 741.40 750.90 751.21 0.001531 6.30 1596.60 1037.56 0.40
Main 293 0.2% AEP 7408.00 741.40 751.84 752.16 0.001519 6.77 2626.37 1322.92 0.40
Main 170 2% AEP 4718.00 741.14 750.50 748.49 750.74 0.001067 5.45 1666.03 954.15 0.34
Main 170 1% AEP 5126.00 741.14 750.80 748.65 751.03 0.001036 5.51 1830.84 1041.23 0.33
Main 170 0.2% AEP 7408.00 741.14 751.70 749.37 751.98 0.001203 6.35 2405.39 1302.50 0.37




HEC-RAS Plan: Pr 48' Conspan River: Georges Creek

Reach: Main

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Main 2364 2% AEP 754.88 754.83 0.04 0.05 0.00 2644.64 958.93 1114.44 817.52
Main 2364 1% AEP 755.05 755.01 0.05 0.05 0.00 2885.27 1014.87 1225.86 826.25
Main 2364 0.2% AEP 755.59 755.51 0.08 0.07 0.01 4213.04 1367.71 1827.25 948.45
Main 2262 2% AEP 754.82 754.74 0.09 0.07 0.00 2992.98 1204.06 520.96 756.96
Main 2262 1% AEP 755.00 754.91 0.09 0.07 0.00 3262.28 1263.64 600.08 767.45
Main 2262 0.2% AEP 755.51 755.37 0.14 0.11 0.00 4747.05 1675.10 985.85 868.24
Main 2147 2% AEP 754.75 754.67 0.08 0.03 0.01 2190.33 1382.49 1145.18 72214
Main 2147 1% AEP 754.93 754.84 0.09 0.03 0.01 2412.97 1466.67 1246.36 741.48
Main 2147 0.2% AEP 755.40 755.26 0.14 0.04 0.01 3601.39 2000.25 1806.36 861.27
Main 2094 2% AEP 754.72 754.66 0.05 0.02 0.00 1835.71 1142.76 1739.54 774.60
Main 2094 1% AEP 754.89 754.83 0.06 0.02 0.00 2010.95 1215.81 1899.24 798.70
Main 2094 0.2% AEP 755.34 755.24 0.10 0.04 0.01 2975.33 1667.78 2764.90 929.75
Main 2037 2% AEP 754.69 754.65 0.04 0.07 0.00 1603.53 933.21 2181.26 946.20
Main 2037 1% AEP 754.86 754.81 0.05 0.08 0.00 1745.99 997.06 2382.95 999.03
Main 2037 0.2% AEP 755.30 755.22 0.08 0.13 0.00 2579.64 1374.29 3454.07 1126.98
Main 1858 2% AEP 754.62 754.55 0.06 0.06 0.00 1973.91 1390.51 1353.59 911.99
Main 1858 1% AEP 754.78 754.71 0.07 0.07 0.00 2137.27 1492.51 1496.22 965.93
Main 1858 0.2% AEP 755.16 755.04 0.12 0.11 0.01 3103.93 2087.97 2216.10 1077.30
Main 1714 2% AEP 754.55 754.50 0.05 0.03 0.01 1287.59 1328.85 2101.56 1401.42
Main 1714 1% AEP 754.71 754.66 0.06 0.03 0.01 1506.57 1397.98 2221.45 1433.34
Main 1714 0.2% AEP 755.04 754.95 0.09 0.05 0.02 2437.71 1900.33 3069.96 1492.83
Main 1611 2% AEP 754.52 754.50 0.02 0.02 0.01 1991.01 1021.94 1705.05 1693.73
Main 1611 1% AEP 754.67 754.65 0.02 0.02 0.01 2220.22 1077.33 1828.45 1735.85
Main 1611 0.2% AEP 754.98 754.94 0.04 0.03 0.01 3339.37 1473.33 2595.30 1813.54
Main 1376 2% AEP 754.49 754.49 0.00 0.01 0.01 1769.59 542.36 2406.04 4597.07
Main 1376 1% AEP 754.65 754.65 0.00 0.01 0.00 1882.87 557.59 2685.55 4621.68
Main 1376 0.2% AEP 754.94 754.93 0.01 0.01 0.01 2625.58 732.76 4049.66 4651.76
Main 1271 2% AEP 754.48 754.46 0.02 0.03 0.03 741.96 1048.53 2927.51 4512.35
Main 1271 1% AEP 754.64 754.62 0.02 0.02 0.02 844.66 1022.85 3258.49 4534.05
Main 1271 0.2% AEP 754.92 754.89 0.03 0.03 0.02 1296.69 1249.89 4861.42 4558.68
Main 1193 2% AEP 754.42 754.31 0.12 0.03 0.03 132.22 2615.22 1970.56 4509.03
Main 1193 1% AEP 754.59 754.51 0.08 0.02 0.01 250.46 2437.86 2437.68 4547.15
Main 1193 0.2% AEP 754.87 754.77 0.10 0.03 0.01 541.87 2939.82 3926.31 4589.01
Main 1124 2% AEP 754.37 754.30 0.07 0.01 0.00 2414.82 1892.25 410.93 4703.54
Main 1124 1% AEP 754.56 754.50 0.05 0.01 0.00 2579.64 1839.35 707.01 4763.10
Main 1124 0.2% AEP 754.82 754.75 0.07 0.01 0.00 3622.28 2316.54 1469.18 4832.48
Main 1100 2% AEP 754.36 754.30 0.06 0.01 0.02 1555.38 2643.99 518.62 3682.08
Main 1100 1% AEP 754.55 754.49 0.06 0.01 0.01 1717.97 2636.06 771.98 3764.73
Main 1100 0.2% AEP 754.81 754.73 0.08 0.01 0.02 2512.36 3443.03 1452.61 3863.76
Main 1074 2% AEP 754.34 754.31 0.03 0.00 0.01 240.11 1481.15 2996.74 2277.22
Main 1074 1% AEP 754.53 754.50 0.03 0.00 0.01 292.55 1520.38 3313.06 2402.44
Main 1074 0.2% AEP 754.78 754.73 0.05 0.01 0.01 483.06 2053.85 4871.09 2554.80
Main 1000 Bridge

Main 930 2% AEP 753.01 750.65 2.36 0.09 1.04 471213 5.87 73.36
Main 930 1% AEP 753.44 750.70 2.74 0.09 1.23 5118.92 7.08 73.69
Main 930 0.2% AEP 753.46 752.90 0.56 0.06 0.11 46.66 4234.43 3126.92 1614.56
Main 904 2% AEP 751.88 751.61 0.28 0.01 0.11 135.25 2481.53 2101.22 1710.52
Main 904 1% AEP 752.13 751.85 0.28 0.01 0.11 194.25 2603.00 2328.75 1740.56
Main 904 0.2% AEP 753.09 752.74 0.35 0.02 0.14 577.70 3323.68 3506.62 1875.27
Main 878 2% AEP 751.76 751.70 0.05 0.00 0.02 564.57 1437.45 2715.99 2194.22
Main 878 1% AEP 752.00 751.95 0.05 0.00 0.02 647.75 1505.41 2972.84 2231.58
Main 878 0.2% AEP 752.93 752.86 0.07 0.00 0.02 1090.00 1933.96 4384.05 2372.45




HEC-RAS Plan: Pr 48' Conspan River: Georges Creek

Reach: Main (Continued)

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Main 852 2% AEP 751.74 751.72 0.02 0.02 0.08 281.06 1098.05 3338.90 3538.09
Main 852 1% AEP 751.98 751.96 0.02 0.02 0.08 308.09 1146.19 3671.72 3631.97
Main 852 0.2% AEP 752.90 752.88 0.02 0.02 0.05 456.58 1459.22 5492.20 4045.42
Main 779 2% AEP 751.64 751.35 0.28 0.10 0.02 302.07 1964.10 2451.84 1603.99
Main 779 1% AEP 751.88 751.62 0.27 0.09 0.03 371.15 2022.18 2732.67 1808.74
Main 779 0.2% AEP 752.83 752.64 0.19 0.08 0.01 976.65 2224.48 4206.87 3131.44
Main 722 2% AEP 751.52 751.27 0.25 0.16 0.07 429.57 1862.15 2426.27 1560.42
Main 722 1% AEP 751.77 751.55 0.22 0.15 0.06 480.33 1852.64 2793.03 1905.60
Main 722 0.2% AEP 752.74 752.51 0.23 0.16 0.06 393.01 2280.68 4734.31 3206.37
Main 584 2% AEP 751.28 751.18 0.10 0.13 0.01 393.22 1208.55 3116.23 1077.05
Main 584 1% AEP 751.56 751.46 0.10 0.12 0.01 440.70 1254.26 3431.04 1253.94
Main 584 0.2% AEP 752.53 752.41 0.12 0.13 0.02 686.89 1621.12 5099.99 1855.41
Main 457 2% AEP 751.15 750.92 0.23 0.21 0.01 1550.60 2271.03 896.37 762.53
Main 457 1% AEP 751.43 751.20 0.23 0.20 0.01 1710.55 2378.71 1036.74 894.51
Main 457 0.2% AEP 752.38 752.11 0.27 0.21 0.00 2488.80 3058.63 1860.57 1491.03
Main 293 2% AEP 750.92 750.60 0.32 0.16 0.03 1155.88 202711 1535.01 824.58
Main 293 1% AEP 751.21 750.90 0.32 0.16 0.03 1311.89 2121.47 1692.64 1037.56
Main 293 0.2% AEP 752.16 751.84 0.32 0.17 0.01 2495.14 2556.34 2356.52 1322.92
Main 170 2% AEP 750.74 750.50 0.24 1691.92 2003.58 1022.50 954.15
Main 170 1% AEP 751.03 750.80 0.23 1903.93 2096.77 1125.30 1041.23
Main 170 0.2% AEP 751.98 751.70 0.28 3024.79 2674.50 1708.71 1302.50




HEC-RAS Plan: Pr 48' Conspan River: Georges Creek Reach: Main

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Main 1100 2% AEP 754.36 754.30 0.01 0.02 3682.08 1555.38 2643.99 518.62 2.63
Main 1100 1% AEP 754.55 754.49 0.01 0.01 3764.73 1717.97 2636.06 771.98 2.56
Main 1100 0.2% AEP 754.81 754.73 0.01 0.02 3863.76 2512.36 3443.03 1452.61 3.26
Main 1074 2% AEP 754.34 754.31 750.41 0.00 0.01 2277.22 240.11 1481.15 2996.74 221
Main 1074 1% AEP 754.53 754.50 750.71 0.00 0.01 2402.44 292.55 1520.38 3313.06 2.22
Main 1074 0.2% AEP 754.78 754.73 752.80 0.01 0.01 2554.80 483.06 2053.85 4871.09 2.93
Main 1000 BRU 2% AEP 754.33 754.27 753.33 0.51 0.11 1674.48 11.51 711.45 3995.04 245
Main 1000 BRU 1% AEP 754.52 754.47 753.39 0.27 0.01 1772.58 30.78 708.29 4386.93 2.31
Main 1000 BRU 0.2% AEP 754.77 754.68 753.72 0.60 0.08 1877.62 82.11 938.61 6387.27 291
Main 1000 BRD 2% AEP 753.71 753.28 753.28 0.01 0.58 1087.77 1925.74 2792.26 7.45
Main 1000 BRD 1% AEP 754.24 75417 753.34 0.00 0.80 1619.39 4.07 748.28 4373.65 2.65
Main 1000 BRD 0.2% AEP 754.09 753.75 753.75 0.00 0.07 1349.78 1781.04 5626.96 6.86
Main 930 2% AEP 753.01 750.65 750.38 0.09 1.04 73.36 4712.13 5.87 12.34
Main 930 1% AEP 753.44 750.70 750.69 0.09 1.23 73.69 5118.92 7.08 13.28
Main 930 0.2% AEP 753.46 752.90 752.90 0.06 0.11 1614.56 46.66 4234.43 3126.92 7.79
Main 904 2% AEP 751.88 751.61 0.01 0.11 1710.52 135.25 2481.53 2101.22 5.16
Main 904 1% AEP 752.13 751.85 0.01 0.11 1740.56 194.25 2603.00 2328.75 5.23
Main 904 0.2% AEP 753.09 752.74 0.02 0.14 1875.27 577.70 3323.68 3506.62 5.95




APPENDIX H

SITE PLANS

PROPOSED WIDENED SLAB

PROPOSED NEW SLAB



(in.) DATE: 8/7/2025 TIME: 9:28:01 AM PLTDRV: OHDOT_PDF.pltcfg PENTBL: OHDOT_Pen.tbl USER: meets@resourceinternational.com WORKSPACE: OHDOTCEv02_10.12 WORKSET: 120545 PRODUCT: MicroStation 10.17.02.61
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TYPE:  CONTINUOUS REINFORCED CONCRETE SLAB w S
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SITE PLAN
BRIDGE NO. FRA-33-29.00 L/R

TYPE:  CONTINUOUS REINFORCED CONCRETE SLAB
WITH CAPPED PILE SUBSTRUCTURE

OVER GEORGE CREEK

SPANS: 24'-0", 30'-0", 24'-0" C/C BEARINGS
ROADWAY: 39'-0" F/F PARAPET
LOADING: HS/20-44 & ALTERNATIVE MILITARY LOADING

82 820 | skew: 7°R.F.

(=

WEARING SURFACE:  2%" CONCRETE OVERLAY
APPROACH SLABS:  25'-0" LONG

ALIGNMENT: TANGENT

CROWN: 0.016

STRUCTURE FILE NUMBER: 2502194/2502224 (L/R)
DATE BUILT: 1963

DISPOSITION: ~ SUPERSTRUCTURE WIDENING

PROP. PROFILE
760
/ -0.04% PROPOSED STRUCTURE —

i ; . 2502194
—EL74539 — — & ———[ TYPE:  CONTINUOUS REINFORCED CONCRETE SLAB ™

ABUT.2& 4 Ay 740 WITH CAPPED PILE SUBSTRUCTURE 2502224
BOT. OF FOOTING © DESIGN AGENCY

752.18
752.34
752.49
752.65
752.81
752.97
753.13
753.28
753.31
753.39
753.49
753.59
753.68
753.78
753.82
753.84
753.87
753.91
753.94
753.98

800 800

92.5'

780 780

SPAN 1=28-0" SPAN2=35-0" SPAN 3 =28-0"
HW, EL. = 754.45 ‘

HW, EL. = 754.11
| OHWM EL. = 743.16

VP!l 3+08.64
Elev. 753.82

VPI'1+79.13
8 Elev. 753.31

X
S

N
(%
Q

760

-0.50%

EL. 745.04

EX. GROUND / ABUT.1& 3

7/5 EL. 749.89

T/SEL 746.67 —)

12" C.LP PILES ;

720 EST. LENGTH = 30" | i
(TYP. AT ABUT.)

740

| 7/S EL. 750.24 SPANS: 280", 350", 280" C/C BEARINGS "“50"@%
720
I e .
I \ /S EL 746.90 ROADWAY: 625 TOE/TOE PARAPET
N I LOADING: HS20-44 AND ALTERNATE MILITARY (SUPER STRUCTURE ONY)

700 14" C.I.P PILES oo | SKEW: 7°RF.
ESTIMATED LENGTH = 40" WEARING SURFACE-
(TYP. AT PIERS)

2%" SDC OVERLAY DESIGNER] CHECKER

APPROACH SLABS: 250" LONG (AS-1-15, AS-2-15) MMS | EDW
. REVIEWER

c50 630 | ALIGNMENT: TANGENT JWE 8.11.9025

CROWN: 0.016 FT/FT o EE

DECK AREA: 5913 SF (L) & 5913 SF (R) 119387
SUBSET TOTAL

660 | COORDINATES: LATITUDE 39°51'44.9"N (L), 39°51'44.1"N (R) 1] 1

LONGITUDE ~ 82°50'18.6"W (L), 82°50'19.0"W (R) SHEPETO lTOTAS

753.27
753.37
753.49

51753.61
753.67
753.66
753.68

& 1753.86
753.02
753.12
753.23
754.06

1754.18
754.31
754.57
754.66

5 1754.80
754.91
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SITE PHOTOS



Georges Creek — Upstream Channel
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Georges Creek — Downstream Channel
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Georges Creek — Structure Opening

(Looking Downstream from under Westbound Structure)
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Georges Creek — Downstream Channel

(Looking Downstream from Eastbound Existing Structure)
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