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ll. Project Description

A. General

This project involves the preparation of construction plans for the construction of a shared use path
bridge over US 68 and Oldtown Creek and re-grading of a portion of the existing Little Miami Scenic
Trail in Greene County, Ohio. The purpose of this study is to perform a hydraulic analysis on both
the existing channel and the proposed structure to estimate the design (20% Annual Exceedance
Probability, or AEP) and check (1% AEP) discharge frequency headwater elevations. The proposed
bridge is located in Federal Emergency Management Agency (FEMA) Zone AE, indicating it is
subject to inundation by the 1% AEP storm event. The bridge location is shown in FIRM
39057C0135E located in Appendix B.

A scour analysis was completed for the design scour (4% AEP) and check scour (2% AEP) storm
events.

B. Site Location

This site is located approximately 235 feet south of Brush Row Road in Xenia Township in Greene
County, Ohio.

Site coordinates are:
Latitude: 39°43’46.65” N
Longitude: 83°56'12.36” W

C. Existing Conditions

The proposed shared use path bridge will span over US 68 and Oldtown Creek within a Federal
Emergency Management Agency (FEMA) regulated floodplain (Zone AE) with a regulatory flood
elevation of approximately 831.58 at the proposed structure. The proposed crossing is close to an
existing structure on Brush Row Road and upstream of the confluence with Massies Creek. The
Flood Insurance Rate Map (FIRM) and portions of the FIS can be seen in Appendix B.

D. Proposed Structure

The proposed structure will be a four-span structure with prefabricated steel trusses for spans 1
and 4 and prestressed concrete I-beams for spans 2 and 3 with concrete abutments and piers
supported on cast-in-place reinforced concrete piles. The proposed span lengths are 95’-8”, 2 @
117’-6”, and 149’-8” c/c of substructure units with no skew. The toe of curb to toe of curb width will
be 15’-0” with a 1’-0” concrete curb and wood railing on both sides.

E. Design Discharge

The ODOT Location and Design Manual (L&D) Volume 2 specifies that a 20% AEP design storm be
used for this bicycle pathway. The design will also be checked for the 1% AEP storm. Since L&D 2
does not specify a scour design and check flood associated with a 20% AEP Design storm, the least
frequent scour flood parameters (4% AEP Scour design flood and 2% Scour check flood) were used
for the shared use path.
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F. Geometry

OpenRoads Designer (ORD) was used to create a complex terrain from OSIP imagery, survey, and
lidar data. This created the most accurate representation of the waterway and overbanks. Slope
break lines were placed to match the 100-year base flood cross sections C-C, D-D, E-E, two known
water surface elevations from the FEMA floodplain, and additional cross sections upstream and
downstream of the bridges. The ORD model was exported to HEC-RAS to create the geometric data.
Carpenter Marty (CM) surveyed the bridge geometry for the Brush Row Road structure, which was
added to the geometric data in the existing model.

Hydraulic Data

A. Discharge Calculations and Drainage Area

Since this project is located within a FEMA Zone AE in the Flood Insurance Study, base flood
elevations have been determined and are depicted on the FIRM. The FEMA Engineering Library was
consulted for electronic files, and it was determined that no files for the effective model were
available. Therefore, the existing conditions model is used for determining if the proposed
conditions result in an increase in water surface elevations and impacts to other parameters such
as velocity.

Peak discharge rates used in the analysis were obtained from the FEMA Flood Insurance Study
(FIS) for Oldtown Creek for the 1% and 2% AEP design frequencies. The FIS indicates these peak
discharges are taken from the mouth of Oldtown Creek, which is approximately 2,715 feet
downstream of this site. These peak discharges are likely conservative for the project site. Since FIS
report did not have the 20% AEP and 4% storm event flows, the equivalent discharge flows were
calculated according to logarithmic regression using values provided in the FIS report to
interpolate between the flows for 10% AEP, 2% AEP, 1% AEP and 0.2% AEP storm events. The FIS
report has a drainage basin area of 10.6 square miles at the mouth of Oldtown Creek, which
corresponds to the flow used in the modeling. Peak discharges are listed in Table 1. FIS discharges
were used for all modeling. Streamstats values taken at the project site are provided for comparison
only.

Table 1 - Peak Discharges

Annual StreamStats el
Discharge from
Exceedance Peak
Probability Discharge mouth at
(AEP) (cfs) Oldtown Creek
(cfs)
20% 1070 763#
4% 1940 1499#
2% 2370 1740*
1% 2830 2000*

* The FIS discharge used in accordance with L&D 2 1003.1.2
# Equivalent discharge using known FIS discharge values and logarithmic regression
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B. Ineffective Flow Areas, Levees, and Obstructions

Ineffective flow areas, levees and obstructions were used in our HEC-RAS model. Ineffective flow
areas were identified at each river station in the model. Ineffective flow areas will be used for
storage calculations and wetted cross-section parameters, but are not included for active flow.
Levees were placed at locations where AEP storm flows would not overtop the existing terrain.
Obstructions were placed to model existing structures, such as houses, garages, and barns in the
area.

C. HEC-RAS Modeling Parameters

Structure hydraulics for the existing conditions have been calculated using HEC-RAS Version 6.6.
The proposed crossing is within a FEMA floodplain with a base flood elevation of 829.1 at Section C-
C and 834.0 at Section E-E as set forth from the Floodway Data in the FIS. One boundary condition
was used for each of the profiles to analyze steady flow data. The 1% profile used the known FIS
water surface elevation boundary conditions for the FIS C-C crossing and the FIS volumetric flow
rate. Since the 20% AEP flow did not correspond to an FIS profile, the use of a normal depth
boundary condition was used with the calculated equivalent FIS discharge volumetric flow rate.
The slope of the energy grade line produced by the 1% AEP was used in the normal depth boundary
condition for all other AEP flows.

Manning’s “n” values for channel roughness were determined from the FIS for Oldtown Creek.
These values ranged from 0.06 at the channel bottom to 0.07 at the left and right overbanks.
Additional Manning’s values were also used for heavily wooded areas (0.10), asphalt pavement
(0.013), low grass (0.03), and crops (0.035) as needed per the aerial imagery and site visits.

Once the existing condition model was completed, it was then used for comparison with the
proposed condition model. With no electronic data files available to model the effective hydraulic
model, the existing condition model will be used as the duplicate effective model, corrected
effective model, and pre-project (existing) conditions model.

The proposed bridge is located approximately 150 feet upstream of FIS Section D-D and about 250
feet upstream of the existing bridge at Brush Row Road. Span 4 spans over the floodway as pier 3
and the forward abutment are situated beyond the limits of the floodway. No fill will be added to
the floodway, and minimal fill will be added in the floodway fringe at the forward abutment and
along the Little Miami Scenic Trail.

l1l. HES-RAS Results

Results are tabulated in Table 2 and Table 3 below for the 20% AEP and 1% AEP discharge storm
events. The table compares the existing channel headwater elevations and velocities with
headwater elevations and velocities resulting from the addition of the proposed crossing. The
variance is provided between the existing channel conditions and the proposed bridge.

4
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of HEC-RAS Results

Table 2 - Summa

FIS - - ]
Annual FIS Channel Ex. Channel | Prop.Bridge Variance Channel E():(ilz:;l:egle Prgﬁ;ﬁ;‘gge ‘:;?;g;e
Exceedance | Headwater Headwater Headwater with Ex. Velocity Veloci Veloci Channei
Probability Elevation Elevation Elevation Channel (ft) (ft/s) (ft /S)ty (ft /s)ty (ft/s)
1401.06 20% 832.56 832.57 +0.01 1.07 1.06 -0.01
FISE-E 1% 834.0 833.28 833.27 -0.01 6.8 2.00 2.00 0.00
1109.83 20% 830.54 830.53 -0.01 3.67 3.68 +0.01
’ 1% 832.07 832.04 -0.03 5.40 5.45 +0.05
79616 20% 830.07 830.03 -0.04 1.78 1.84 +0.06
' 1% 831.68 831.63 -0.05 2.02 2.06 +0.04
703.80 20% 830.02 829.99 -0.03 1.18 1.33 +0.05
’ 1% 831.63 831.61 -0.02 1.52 1.67 +0.15
679.82 20% NA 829.98 NA NA 1.40 NA
BRU 1% NA 831.59 NA NA 1.80 NA
Proposed Bridge
679.82 20% NA 829.97 NA NA 1.63 NA
BRD 1% NA 831.57 NA NA 2.06 NA
651.58 20% 829.99 829.96 -0.03 1.62 1.58 -0.04
' 1% 831.59 831.57 -0.02 2.04 1.94 -0.10
545.13 20% 829.85 829.85 0.00 2.43 243 0.00
FIS D-D 1% 831.2 831.38 831.38 0.00 3.3 3.90 3.90 0.00
49231 20% 829.85 829.85 0.00 1.13 1.13 0.00
' 1% 831.40 831.40 0.00 1.57 1.57 0.00
431 20% 829.85 829.85 0.00 6.80 6.80 0.00
BRU 1% 831.40 831.40 0.00 7.30 7.30 0.00
Existing Bridge at Brush Row Road
431 20% 829.71 829.71 0.00 3.92 3.92 0.00
BRD 1% 830.98 830.98 0.00 5.32 5.32 0.00
39475 20% 828.17 828.17 0.00 3.99 3.99 0.00
’ 1% 829.42 829.42 0.00 7.66 7.66 0.00
242.24 20% 827.76 827.76 0.00 2.57 2.57 0.00
FISC-C 1% 829.1 829.10 829.10 0.00 5.8 3.11 3.11 0.00
5
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Table 3 - Summary of HEC-RAS Bridge Parameter Results

Waterway Low

Opening Chord Cle?;'tz;nce
(sq.ft.) | Elevation
i 20% NA
Existing NA NA

1% NA

20% 31

Proposed 6036 833.1

1% 1.5

The low chord of the proposed bridge will clear the 20% AEP design storm event and the 1% AEP
check storm event. The proposed conditions will not increase the 1% AEP water surface elevation.

IV. Deck Drainage

The bridge deck will drain along the 0.01 cross-slopes of the bridge to the curbs at the north and
south sides where it will flow to the west due to the profile grade. Scoping documents called for
scuppers to be provided near the end of each span to minimize the spread and flow over the bridge
expansion joints. In addition, the spread is to be checked for the 50% AEP flow to ensure there is a
minimum 2 feet of dry path along the center of the bridge. A spread analysis was performed with
these parameters and it was determined that the required 2 feet of dry path could be met without
any scuppers. However, discussions with ODOT indicated scuppers were to be provided.

Accordingly, scuppers will be provided upstation of Pier 3 and the forward abutment to minimize
storm runoff over the expansion joints. These scuppers will be located on both sides of the bridge
deck and will be per ODOT standard construction drawing GSD-1-19, with the exception that the
HSS18x6x3/8 will be oriented with the long axis parallel to the bridge traffic to minimize the
impact to the traversable deck. Calculations indicate the spread will be just under 2’-0” at the rear
abutment and 4’-8” at the forward abutment, providing 11’-0” and 5’-8” of dry path respectively.
Bypass runoff at the forward abutment is estimated to be 0.169 cfs. L&D Volume 2 1103.8.2
recommends providing a flume beyond the limits of the bridge at the forward abutment to
accommodate this runoff.

6
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V. Scour Analysis

Since L&D 2 does not specify a scour design and check flood associated with a 20% AEP Design
storm, the least frequent scour flood parameters from Table 1008-1 (4% AEP Scour design flood
and 2% Scour check flood) were used for the shared use path. The 2% AEP water surface elevation
according to HEC-RAS model is 831.34. As such, scour was not evaluated at the rear abutment, nor
Pier 1, as the proposed top of slope at those locations is above 831.34. The forward abutment scour
depth was estimated using the NCHRP method through the FHWA Hydraulic Toolbox software.
Contraction, Pier 2, and Pier 3 scour depths were estimated using the Cohesive Soil method.

Table 4 summarizes the results of the scour analysis for the 4% AEP scour design flood.

Table 4 - 4% AEP Scour Design Results

Local Contraction Total Footing Scour Scour
Location Below
Scour Scour Scour Elevation | Elevation .
Footing
N/A

Rear Abut. 832.73
Pier 1 N/A N/A N/A 831.00 N/A N/A
Pier 2 0.00 ft. 0.69 ft. 0.69 ft. 824.00 827.45 N/A
Pier 3 0.00 ft. 0.69 ft. 0.69 ft. 822.75 826.24 N/A
F(erd 0.00 ft. included 0.00 ft. 823.33 N/A N/A

Table 5 summarizes the results of the scour analysis for the 2% AEP scour check flood.

Table 5 - 2% AEP Scour Check Results

. Local Contraction Total Footing Scour Scour
Location . . Below
Scour Scour Scour Elevation | Elevation Footing

Rear Abut. | N/A N/A N/A 832.73 N/A N/A
Pier 1 N/A N/A N/A 831.00 N/A N/A
Pier 2 0.00 ft. 0.75 ft. 075ft | 82400 | 827.39 N/A
e 0.00 ft. 0.75 ft. 075f | 82275 | 82618 N/A

Fonv: ird 0.00ft | included 0.00f. | 82333 N/A N/A

The scour analysis and a graphical representation of the results are included in the appendix. The
graphical representation shows the channel cross-section at the upstream face of the proposed
structure and the associated scour.

According to the L&D 2, Table 1008-1 and Table 1107-1, scour design velocities for the proposed
structure require Type C (2 ft. thick) rock channel protection to armor all proposed grading.

7
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VI. Temporary Access Fill (TAF)

The contractor intends to utilize a TAF in Oldtown Creek during the construction of the shared use
path bridge. The Special Provisions detail the requirements for a TAF on this project. In addition to
the STD (Standard Temporary Discharge) that the Special Provisions require, the scoping
documents also require that the 1% AEP be analyzed. Per the scoping documents, the TAF cannot
create a rise higher than the ordinary high water mark (OHWM) for the STD flow. In addition, the
TAF cannot create any rise in the 1% AEP when compared to the existing conditions.

USGS StreamStats was used to determine the STD flow (2 x 19.3 cfs = 38.6 cfs) to be used in the TAF
analysis. The TAF analysis for the 1% AEP utilized the 1% AEP flow (2000 cfs) provided in the FIS.
The TAF Exhibit shows a single causeway with stream flows maintained using (2) 42” diameter
conduits. It is predicted that the Waterway Special Provisions permit will prohibit in-stream work
between April 15t and June 30t. Work within the TAF may occur at any time during the
construction project contract limits. Table 6 summarizes the TAF analysis for the STD and 1% AEP
flows.

Table 6 - Summary of HEC-RAS Results for TAF Analysis

. Annual Ex. Channel TAF Va.rlance
River with Ex.
Station Exceedence Headwater Headwater Channel

Probablility Elevation Elevation (ft)
STD 825.35 825.68 +0.33

796.16
1% AEP 831.62 831.61 -0.01
TD 25.22 25.62 4
703.80 S 825 825.6 +0.40
1% AEP 831.59 831.58 -0.01

TD 25.1 25.1 )

65158 S 825.15 825.15 0.00
1% AEP 831.55 831.55 0.00
STD 825.02 825.02 0.00

545.13
1% AEP 831.26 831.26 0.00
STD 824.99 824.99 0.00

492.31
1% AEP 831.30 831.30 0.00

As shown in the table above, the Temporary Access Fill will not increase the 1% AEP Water Surface
Elevation. In addition, the STD AEP Water Surface Elevation will not overtop the proposed TAF
elevation of 828.00.

VIl. Summary of Results

Both the design (20% AEP) and check (1% AEP) floods clear the low chord of the proposed bridge.
The Temporary Access Fill will not increase the 1% AEP water surface elevation. The proposed
conditions will not increase the 1% AEP water surface elevation.

There are residential structures located near this site, but none of the structures will be adversely
affected since the proposed structure will not increase the footprint of the floodplain.
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GRE-68-12.65 StreamStats Report

Region ID: OH

Massies Creek
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> Basin Characteristics
Parameter
Code Parameter Description Value Unit
CSL1085LFP Change in elevation divided by length between points 10 and 85 percent of distance along the 29.4 feet per mi
longest flow path to the basin divide, LFP from 2D grid

DRNAREA Area that drains to a point on a stream 9.62 square miles
FOREST Percentage of area covered by forest 9.02 percent
LAT_CENT Latitude of Basin Centroid 39.7052 decimal

degrees
LC92STOR Percentage of water bodies and wetlands determined from the NLCD 0.18 percent
OHREGA Ohio Region A Indicator 1 dimensionless
OHREGC Ohio Region C Indicator 0 dimensionless
PRECIPCENT Mean Annual Precip at Basin Centroid 39 inches
STREAM_VARG Streamflow variability index as defined in WRIR 02-4068, computed from regional grid 0.44 dimensionless

> Peak-Flow Statistics

Peak-Flow Statistics Parameters [Peak Flow Full Model Reg A SIR2019 5018]
Parameter Code Parameter Name Value Units Min Limit Max Limit
CSL1085LFP Stream Slope 10 and 85 Longest Flow Path 29.4 feet per mi 1.53 516
DRNAREA Drainage Area 9.62 square miles 0.04 5989
LC92STOR Percent Storage from NLCD1992 0.18 percent 0 25.35
OHREGA Ohio Region A Indicator 1 if in A else 0 dimensionless 0 1
OHREGC Ohio Region C Indicator 1 if in C else 0 dimensionless 0 1



Peak-Flow Statistics Flow Report [Peak Flow Full Model Reg A SIR2019 5018]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error, PC: Percent
Correct, RMSE: Root Mean Squared Error, PseudoR”*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU ASEp
50-percent AEP flood 619 ftr3/s 328 1170 40.1
20-percent AEP flood 1070 ft*3/s 592 1930 37.2
10-percent AEP flood 1430 ft*3/s 786 2600 37.6
4-percent AEP flood 1940 ft*3/s 1060 3550 38.1
2-percent AEP flood 2370 ft*3/s 1280 4390 37.8
1-percent AEP flood 2830 ftr3/s 1510 5290 39.6
0.2-percent AEP flood 4030 ft*3/s 2140 7610 40.3

Peak-Flow Statistics Citations

Koltun, G.F.,2019, Flood-frequency estimates for Ohio streamgages based on data through water year 2015 and techniques for estimating flood-
frequency characteristics of rural, unregulated Ohio streams: U.S. Geological Survey Scientific Investigations Report 2019-5018, 25 p.
(https://dx.doi.org/10.3133/sir20195018)

Monthly Flow Statistics

Monthly Flow Statistics Parameters [Low Flow LatLE 41.2 wri02 4068]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 9.62 square miles 0.12 7422
FOREST Percent Forest 9.02 percent 0 99.1
LAT_CENT Latitude of Basin Centroid 39.7052 decimal degrees 38.68 41.2
LC92STOR Percent Storage from NLCD1992 0.18 percent 0 19
PRECIPCENT Mean Annual Precip at Basin Centroid 39 inches 34 43.2
STREAM_VARG Streamflow Variability Index from Grid 0.44 dimensionless 0.25 1.13

Monthly Flow Statistics Flow Report [Low Flow LatLE 41.2 wri02 4068]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error, PC: Percent
Correct, RMSE: Root Mean Squared Error, PseudoR”*2: Pseudo R Squared (other -- see report)

Statistic Value Unit SE ASEp
January Mean Flow 14.1 ftA3/s 16.6 16.6
February Mean Flow 17.1 ft*3/s 11.9 11.9
March Mean Flow 19.3 ft*3/s 14 14

April Mean Flow 17.6 ft*3/s 11.2 11.2
May Mean Flow 12 ft*3/s 19.5 19.5
June Mean Flow 8.5 ft*3/s 27 27

July Mean Flow 5.32 ftr3/s 28.2 28.2
August Mean Flow 4.16 ft*3/s 36.8 36.8
September Mean Flow 2.52 ft*3/s 43.6 43.6
October Mean Flow 2.5 ft*3/s 50.8 50.8
November Mean Flow 5.02 ft"3/s 37.5 37.5
December Mean Flow 9.83 ft*3/s 21.8 21.8

Monthly Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow Characteristics of Rural, Unregulated Streams in Ohio:
U. S. Geological Survey Water-Resources Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)



USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for which the data were
collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous review, the USGS
reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the

functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software is released on condition that neither the USGS nor
the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.25.0
StreamStats Services Version: 1.2.22
NSS Services Version: 2.2.1



Appendix B

FIRMETTE and Flood Insurance
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National Flood Hazard Layer FIRMette & rEMA
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Table 2: Flooding Sources Included in this FIS Report (continued)

HUC-8 |Length (mi) Zone
Flooding Sub- (streams or|Floodway| shown on Date of
Source Community Downstream Limit Upstream Limit Basin(s) |coastlines)| (Y/N) FIRM Analysis
. Cedarville, Village of; . . Approximately 1,100
Massies Greene County Confluence with Litle e o' stream of US | 05000202 | 105 Y AE | 09/01/2018
Creek ) Miami River
(Unincorporated Areas) Hwy 42
Beavercreek, City of of; .
New p L ! . Approximately 550
Germany gi';tr’ﬁ”‘(ui'ﬁ’cgfr frr:tzrée gggg;‘fgfg;’;’(‘th feet upstream of US | 05000202 | 1.7 Y AE | April 1979
Branch y P Interstate 675
Areas)
New Approximately 550 feet [Approximately 900
Germany Beavercreek, City of upstream of US feet upstream of New| 05090202 1.1 Y AE 01/16/2014
Branch Interstate 675 Germany Trebein Rd
North Branch (Greene County g;?rltj)xisr;r::garh/ozf,100
Little Sugar  [(Unincorporated Areas); p g County Boundary 05090202 0.4 Y AE April 1979
: . confluence with Little
Creek Kettering, City of
Sugar Creek
North Fork  |Cedarville, Village of; .
Massies Greene County Conflgence with James Barber Rd 05090202 1.2 Y AE April 1979
. Massies Creek
Creek (Unincorporated Areas)
North Greene County Confluence with
\é\?cl)tc))irforce (Unincorporated Areas) |Massies Creek Charleton Mill Rd 05090202 0.8 Y AE April 1979
Greene County .
Oldiown 1\ nincorporated Areas); |[Confluence with Federal Rd 05090202 | 7.2 v AE | April 1979
Creek ) " Massies Creek
Xenia, City of
Painters Greene County Approximately 23,100 .
Creek (Unincorporated Areas) |feet above Mouth Hussey Rd 05090202 16 Y AE April 1979
Bellbrook, City of;
Centerville, City of; Confluence with Little December
Possum Run Greene County Sugar Creek Interstate 675 05090202 23 Y AE 1976
(Unincorporated Areas)
. A Approximately 2,400
Ripple Road |Greene County Confluence with Little .
Brook (Unincorporated Areas) |Miami River feet upstream of 05090202 23 Y AE April 1979

Indian Ripple Rd
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Table 9: Summary of Discharges (continued)

Peak Discharge (cfs)
Drainage
Area 1% Annual | 1% Annual 0.2%
Flooding (Square | 10% Annual | 4% Annual | 2% Annual Chance Chance Annual
Source Location Miles) Chance Chance Chance Existing Future Chance
North Fork " *
Massies Creek At mouth 304 2,100 3,360 4,150 6,300
North Wilberforce . .
Brook At mouth 3.8 835 1,245 1,420 1,880
Oldtown Creek At mouth 10.6 1,180 * 1,740 2,000 * 2,980
Approximately 600 feet " N
Oldtown Creek downstream of Kinsey Road 7.9 1,060 1,550 1,790 2,550
Approximately 400 feet *
Painters Creek upstream of Spring Valley 5.8 955 * 1,420 1,630 2,240
Paintersville Road
Possum Run At mouth 2.4 400! * 600" 700" * 2,000'
Possum Run Approximately 200 feet 14 300 . 400 450 ’ 1,300
upstream of Belleview Drive
Ripple Road " *
Brook At mouth 3.8 820 1,220 1,400 1,830
Shawnee Creek | A confiuence with Little Miami 15 1,205 1,535 1,805 2,105 ’ 2,865
Approximatley 1,100 feet *
Shawnee Creek downstream of Towler Road 9.0 1,475 1,985 2,455 2,935 4,090
Approximatley 170 feet *
downstream of the confluence
Shawnee Creek with Shawnee Creek Park 8.6 1,455 1,960 2,405 2,875 4,015
Tributary

"Discharge values for Possum Creek were estimated from Figure 7 which was taken from the 1976 City of Bellbrook Flood Insurance Study

* Data not available
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Table 12: Summary of Hydrologic and Hydraulic Analyses (continued)

L . Hydrologic Hydraulic Date Flood
Flooding Study Limits Study Limits Model or Model or Analyses Zone on
Source Downstream Limit Upstream Limit Method Used Method Used Completed FIRM Special Considerations
. L Approximately 1,100 HEC-HMS 3.0 ] ) )
Massies Confluence with Little HEC-RAS 5.0 AE w/ Re-delineation of effective stream on
Creek Miami River feet upstream of US| and up (Dec and up 09/01/2018 | ¢ 0qway | 09/01/2018
Hwy 42 2005)
New . Approximately 550 . AE w/ . ) )
Confluence with Regression HEC-24.6.2 . Re-delineation of effective stream on
Germany Beaver Creek feet upstream of US Equations (May 1991) April 1979 Floodway 09/01/2018
Branch Interstate 675
. Approximately 900 AE w/
New Approximately 550 HEC-HMS 3.0 g
Germany feet upstream of US ﬁ?&”éiﬁﬁi?ff and up (Dec 3|-'I]E1ca|r-\]’§§p 01/16/2014 | F1o0dway || omR 13.05-4635P
Branch Interstate 675 Trebein Rd 2005)
North Branch Approximately 2,100 AE w/
. feet upstream of Regression HEC-2 4.6.2 . Floodway | Re-delineation of effective stream on
Litle Sugar | - uence with Little | COUNty Boundary Equations (May 1991) | April 1979 09/01/2018
Creek
Sugar Creek
North Fork . . AE w/ . . .
} Confluence with Regression HEC-2 4.6.2 . Re-delineation of effective stream on
Massies Massies Creek James Barber Rd Equations (May 1991) | APl 1979 | Floodway | 69/112018
North ) . AE w/ ’ . )
- Confluence with ' Regression HEC-2 4.6.2 . Re-delineation of effective stream on
priberforce | Massies Creek Charieton Mill Rd Equations (May 1991) | APl 1979 | Floodway | 6915018
Oldtown Confluence with Federal Rd Regression HEC-2 4.6.2 April 1979 AE w/ Re-delineation of effective stream on
Creek Massies Creek Equations (May 1991) P Floodway [ 09/01/2018
Painters Approximately 23,100 Regression HEC-2 4.6.2 } AE w/ Re-delineation of effective stream on
Creek feet above Mouth Hussey Rd Equations (May 1991) April 1979 Floodway | 09/01/2018
Confluence with Little Regression HEC-24.6.2 December AE w/ Re-delineation of effective stream on
PossumRun | g \oar Creek Interstate 675 Equations (May 1991) 1976 Floodway | 09/01/2018
. T Approximately 2,400 . AE w/ . . .
Ripple Road Confluence with Little Regression HEC-24.6.2 . Re-delineation of effective stream on
Brook Miami River feet upstream of Equations (May 1991) | APl 1979 | Floodway | q/)115018
Indian Ripple Rd
A Approximately 1,500 HEC-HMS 3.0 HEC-RAS 5.0 AE w/
gl:ea;/\'/(nee ﬁ?:ﬂ?ﬁg\?eerwnh Little feet upstream of and up (Dec and up 09/01/2018 | Floodway
Bickett Rd 2005)
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Table 13: Roughness Coefficients

Flooding Source Channel “n” Overbank “n”
Anderson Fork 0.035 0.06-0.8
Beaver Creek 0.04-0.06 0.05-0.07
Brewsters Run 0.03-0.06 0.025-0.15
Caesar Creek 0.06 0.045-0.14
Caesar Creek 0.03-0.06 0.03-0.15
Caeser Creek Tributary No. 2 0.055 0.08-0.15
Estate Brook 0.04 0.06
Fairbrook School Tributary 0.05 0.06
Fairgrounds Road Tributary 0.05 0.06
Glady Run 0.05 0.07
Little Beaver Creek 0.04-0.06 0.06-0.07
Little Miami River 0.045-0.055 0.08-0.12
Little Miami River 0.02-0.07 0.03-0.08
Little Sugar Creek 0.03-0.06 0.025-0.15
Ludlow Creek 0.05-0.06 0.06-0.07
Massies Creek 0.03-0.06 0.025-0.15
New Germany Branch 0.045-0.05 0.05-0.06
North Fork Massies Creek 0.05 0.07
North Wilberforce Brook 0.05 0.07
Oldtown Creek 0.05-0.06 0.06-0.07
Painters Creek 0.03-0.05 0.05-0.07
Possum Run 0.025-0.06 0.035-0.075
Ripple Road Brook 0.05 0.07
Shawnee Creek 0.045-0.07 0.03-0.14
Shawnee Creek Tributary 0.04-0.06 0.04-0.14
Shawnee Park Tributary 0.05-0.07 0.03-0.12
Shawnee Park Tributary 0.035 0.07-0.08
South Branch Caesar Creek 0.035 0.06-0.1
South Branch Caesar Creek 0.045-0.05 0.07
South Fork Massies Creek 0.035 0.06
South Fork Massies Creek 0.05 0.07
South Fork Massies Creek Tributary | 0.035 0.06
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1% ANNUAL CHANCE FLOOD WATER SURFACE

LOCATION FLOODWAY ELEVATION ( FEET NAVD&8)
SECTION MEAN
CROSS WIDTH WITHOUT WITH
SECTION DISTANCE! (FEET) (SS.RFEEAET) (|\:/|EEI|E_1C')/%1|E-Z;) REGULATORY FLOODWAY FLOODWAY INCREASE

A 740 66 343 58 825.6 823.22 824.0 0.8
B 1,530 106 488 4.1 826.2 826.2 827.1 0.9
C 2,270 85 343 5.8 829.1 829.1 829.9 0.8
D 2,530 120 605 3.3 831.2 831.2 832.0 0.8
E 3,430 62 293 6.8 834.0 834.0 834.8 0.8
F 4,170 105 595 3.4 836.8 836.8 837.8 1.0
G 4,700 122 887 23 838.4 838.4 839.3 0.9
H 5,230 70 417 4.8 838.7 838.7 839.6 0.9
| 5,440 56 234 8.5 839.6 839.6 840.2 0.6
J 5,810 65 421 4.7 842.0 842.0 842.5 0.5
K 6,340 65 382 5.2 843.2 843.2 843.9 0.7
L 6,860 45 248 8.1 845.7 845.7 846.4 0.7
M 8,180 46 305 6.5 851.8 851.8 852.8 1.0
N 9,080 44 237 8.4 859.9 859.9 860.4 0.5
0} 11,040 54 247 7.5 878.4 878.4 879.2 0.8
P 11,190 38 188 9.5 882.3 882.3 882.3 0.0
Q 14,470 55 279 6.4 907.9 907.9 908.7 0.8
R 18,220 60 266 6.1 932.4 932.4 932.4 0.0
S 18,320 63 351 4.6 933.1 933.1 933.9 0.8
T 18,900 65 228 71 936.6 936.6 936.7 0.1
U 21,170 40 185 8.8 969.6 969.6 969.8 0.2
\Y 21,810 42 266 6.1 978.9 978.9 979.7 0.8
W 21,960 118 465 3.5 980.0 980.0 980.8 0.8
X 24,600 113 431 3.2 987.0 987.0 987.9 0.9
Y 24,760 68 358 3.9 987.4 987.4 988.3 0.9
4 26,660 46 237 5.9 994.9 994.9 995.9 1.0

' FEET ABOVE MOUTH

2WATER SURFACE ELEVATION COMPUTED WITHOUT CONSIDERATION OF 1% ANNUAL CHANCE BACKWATER FROM MASSIES CREEK

€¢ 3navl

FEDERAL EMERGENCY MANAGEMENT AGENCY

GREENE COUNTY, OHIO
AND INCORPORATED AREAS

FLOODWAY DATA

FLOODING SOURCE: OLDTOWN CREEK
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Appendix C

Cross-Section Locations
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Cross-Section Locations

796.159

1109.832

Reach
/

1401.062 "

FIS Sect. E-E

,J
|
f
/
|'IIfI
242.243, FIS Sect. C-C /“ Existing bridge at Brush
| Row Road
|
394.746 /
431 x
492.311
545.1267, FIS Sect. D-D \
651.580 \N
703.797

679.820

Proposed shared-use
path bridge




Appendix D

Existing Stream Cross-Sections

a
2
O
=
O
Q
a
<

CARPENTER__~
M ARTYH‘[MS}E J‘t:lt@? N h

v




Elevation (ft)

Elevation (ft)

GRE-68-12.65
RS =1401.062 FIS E-E

.035*%01#.‘#0}{.}«—.035 % A %%
855 0 1 0 L
1 76 1 egend
] 3 P S—
] o
850 WS 1% AEP
] WS 20% AEP
1 —_—
845 Ground
1 Levee
840
] Ineff
] °
8354 Bank Sta
EJ A ;
830
825 . . . . ; . . . . . . . . . . . . .
0 200 400 600 800 1000
Station (ft)
GRE-68-12.65
RS =1109.832 11+10
I
o 09— 9] | [fe— 1l 1o s )
860- 0'00 L
1 767 1 egend
3 —_—
8557 WS 1% AEP
8507 WS 20% AEP
4 —_——
845 Ground
1 Levee
840-
] Ineff
[ °
835i o Bank Sta
830 o o —
825
820 T T T T T T T T T T T T T T 1
0 200 400 600 800 1000 1200

Station (ft)




Elevation (ft)

Elevation (ft)

GRE-68-12.65
RS =796.1590 7+96

03 detof] | fem 1 f e 1k 0 b1
855 0'0 (0} L

1 767 1 egend

] 3 S
850 WS 1% AEP

1 WS 20% AEP
845 bl

1 Ground
840’: Levee
8351 N Ineff

] F " Bank Sta
8307 f
825
8201 : : : : . : : : : . : : : : . : : . : : : : .

0 200 400 600 800 1000

Station (ft)
GRE-68-12.65
RS =703.7970 7+04
.013 % .03 %&0#%1‘%}4—1 % .035 % A %

845+ 1 0 0 L

g 7 7 1 egend

] 3 R —

i WS 1% AEP
840 —

i WS 20% AEP

4 —_——

] Ground
835

] Levee

] A Ineff
830 °

] Bank Sta
825
8201 —— : e EEE— ‘

0 200 400 600 800 1000

Station (ft)




Elevation (ft)

Elevation (ft)

GRE-68-12.65
RS = 651.5802 6+52

.013 sk .03 sk 1%‘ . ‘%—1‘%%1 sle .035 sk .1‘%

8384 T T 000 0 T T

1 767 1 Legend

3 —_—

836 WS 1% AEP
834 WS 20% AEP

4 —_—
8321 \ P o Ground

1 Levee
8301

] Ineff

| °
828 ] Bank Sta
826-
824+
822 T T T T T T T T T T T T T T T T T T T T T T T )

0 200 400 600 800 1000

Station (ft)
GRE-68-12.65
RS =545.1257 FIS D-D

¢.03\L’ A J‘ <=1 .%.1%.035%.1%.013\1” A1 5|
880 T 10 0 T L

1 767 1 Legend

] 3 VP —

1 0,
870 WS 1% AEP

] WS 20% AEP

] -
860 Ground

] Levee
850

] Ineff

] [ ]
840 Bank Sta

b

N oy

8301 h SN
820 ] T T T T T T T T T T T T T T T T T T T T 1

0 200 400 600 800 1000 1200 1400

Station (ft)




Elevation (ft)

Elevation (ft)

GRE-68-12.65
RS = 4923110 4+92

.03

834 Legend

: —_—

] WS 1% AEP
832 P ve—

‘1. WS 20% AEP

] —_—

] Ground
830

1 Levee

] Ineff
828- °

] Bank Sta
826
824 : : : : : : : : : : : : : : : :

0 200 400 600 800

Station (ft)
GRE-68-12.65
RS=431 BR
.03 J".1 . .06%.%—.1% . %.1 sle .035 .1*%—.013 sk 1 S

834+ T 0 0 T T l Legend

] 7 7 1

: 3 —_—

] WS 1% AEP
832 -

E WS 20% AEP

] —_—

] Ground
830

] Levee

] Ineff
828- [

] Bank Sta
826
824 | T T T T T T T T T T T T 1

0 200 400 600 800

Station (ft)




Elevation (ft)

Elevation (ft)

GRE-68-12.65
RS =394.7476 3+95

7*.03*.013%.03 sk

.013

forfotic %

3

Sk
035 0t

Legend

[ —
WS 1% AEP
WS 20% AEP
. e
Ground
Levee
Ineff
°
Bank Sta

Station (ft)

GRE-68-12.65
RS = 2422423 FIS C-C

.035

600
Station (ft)

1
1000

Legend

R S—
WS 1% AEP
WS 20% AEP
e
Ground
Levee
Ineff
[ ]
Bank Sta

T T
800 1000

1
1200




Appendix E

Proposed Stream Cross-Sections
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Appendix F

HEC-RAS Output for Existing
Conditions

L
=
O
=
O
Q
a
<

CARPENTER__~
M ARTYH‘[MS}E J‘fllfﬁ?F N h




HEC
U

Hy

X X XXXXXX
X X X

X X X
XXXXXXX XXXX

X X X

X X X

X X XXXXXX

PROJECT DATA

Project Title: GRE-68-12.65
Project File : GRE-68-12.pr
Run Date and Time: 2/11/202

Project in English units

PLAN DATA

Plan Title: OldtownCreekExi
Plan File : p:\DBP\EAG\0003
Engineering\Structures\SEFN
12.p03

Geometry Title:

Geometry File
Engineering\Structures\SEN
12.g04

Flow Title

Flow File
Engineering\Structures\SEFN
12.f01

Plan Summary Information:

Number of: Cross Sections =

Culverts
Bridges

Computational Information
Water surface calculati
Critical depth calculat
Maximum number of itera
Maximum difference tole
Flow tolerance factor

Computation Options
Critical depth computed
Conveyance Calculation

-RAS HEC-RAS 6.6 September 2024
.S. Army Corps of Engineers
drologic Engineering Center

609 Second Street

Davis, California

XXXX XXXX XX XXXX
X X X X X X X
X X X X X X
X XXX  XXXX XXXXXX XXXX
X X X X X X
X X X X X X X
XXXX X X X X XXXXX

J
5 11:35:54 AM

sting CM edit
_GRE-68-12.65\115388\400-
2926107\EngData\Hydraulics\HEC-RAS\Ex and Prop\GRE-68-

OldtownCreekExisting CM edit
p:\DBP\EAG\0003 GRE-68-12.65\115388\400-
2926107\EngData\Hydraulics\HEC-RAS\Ex and Prop\GRE-68-

OldtownCreekFIS
p:\DBP\EAG\0003 GRE-68-12.65\115388\400~
2926107\EngData\Hydraulics\HEC-RAS\Ex and Prop\GRE-68-

9 Multiple Openings = 0
= 0 Inline Structures = 0
= 1 Lateral Structures = 0
on tolerance = 0.01
ion tolerance = 0.01
tions = 20
rance = 0.3

0.001

only where necessary
Method: At breaks in n values only



Friction Slope Method:

Computational Flow Regime:

FLOW DATA

Flow Title:

Flow File

12.£01

Flow Data

River

2% AEP

Oldtown Creek

1740

OldtownCreekFIS

Average Conveyance
Subcritical Flow

p:\DBP\EAG\0003 GRE-68-12.65\115388\400-
Engineering\Structures\SFN 2926107\EngData\Hydraulics\HEC-RAS\Ex and Prop\GRE-68-

(cfs)

Reach

1%

200

AEP
Reach

0

Boundary Conditions

River Reach
Oldtown Creek Reach
Oldtown Creek Reach
Oldtown Creek Reach
Oldtown Creek Reach

GEOMETRY DATA

Geometry Title:
Geometry File

Profile

20% AEP
4% AEP
2% AEP
1% AEP

4%

AEP

1499

RS 20% AEP
1401.062 763
Upstream

Known WS = 834

OldtownCreekExisting CM edit
p:\DBP\EAG\0003 GRE-68-12.65\115388\400-

Normal S
Normal S
Normal S

Known

WS

Downstream

0.002156
0.002156
0.002156
829.1

Engineering\Structures\SFN 2926107\EngData\Hydraulics\HEC-RAS\Ex and Prop\GRE-68-

12.904
CROSS SECTION

RIVER: Oldtown Creek
REACH: Reach

INPUT
Description: FIS E-E
Station Elevation Data
Sta Elev Sta
0 830.99 .07
5.59 830.97 6.19
13.58 830.94 16.1
22.71 830.86 23.26
30.07 830.72 30.58
36.15 830.73 39.51
45.19 830.87 46.28
52.09 830.93 53.37
59.63 830.79 62.48
69.73 830.6 70.17
75.95 830.73 76.51
85.14 830.93 85.2
91.54 831.04 92.97
98.55 831.15 101.93
109.77 830.77 109.98

RS: 1401.062
num= 426

Elev Sta Elev
830.99 .54 831 2.
830.93 7.92 830.89 11.
830.89 18.28 830.83 19.
830.85 24.86 830.87 28.
830.71 33.66 830.86 33.
830.49 39.53 830.49 41.

830.9 47.62 830.89 4
830.92 56.6 830.85 56.
830.91 64.58 830.93 64.

830.6 71.82 830.72 73.
830.76 79.36 830.96 80.
830.93 87.34 830.91 88.
831.03 95.51 831.05 96.
831.07 102.93 831.04 104.
830.79 110.53 830.83 113.

Sta
19
29
25
06
99
95
8.1
77
61
72
48
11
32
29
25

Elev

830.
830.
830.
830.
830.
830.

98
89
86
75
84
68

830.9

830.
830.
830.
830.
830.
831.

831
831.

85
93
83
91
93
06

19

Sta
.69
12.
21.
28.
34.
44 .
50.
58.
68.
75.
81.

14
48
43
54
12
94
94
09
13
65

90.7

98.

48

104.8

115.

57

Elev

830.
830.
830.
830.
830.
830.

94
93
82
75
81
82

830.9

830.
830.
830.
830.
831.
831.
830.
831.

76
74
78
86
06
15
98
19



11e6.

75

124.6
130.8

138.
144.
153.
lee6.
.49
181.
194.
203.
230.
243.
253.
262.
270.
278.
285.
292.
302.
308.
315.
322.
328.
338.
348.
363.
375.

172

16
63
46
75

63
72
93
37
15
44
73
69
86
57
11
67
67
43
07
34
06
57
98
09

393.3

408.
419.
434.
449.
463.
484.
498.
507.
514.
524.
531.
540.
550.
557.
565.
570.
584.
595.

35
52
76
58
97
12
29
68
35
62
11
99
28
28
04
89
45
58

614.8

628.
641.
650.
664.
672.
681.
688.
695.
707.
715.
722.
732.

68
26
67
56
47
25
54
08
24
24
96
42

831.
831.
831.
833.
833.
834.

25
66
88
09
75
28

834.3

834.
833.
830.
826.
832.

16
92
85
35
13

832.3

831.

17

830.8

830.
830.
830.
829.
829.
829.
829.
830.
830.
830.

831
831.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
831.
834.
835.
836.
836.
836.

57
32
13
79
62
93
92
16
12
77

02
49
66
44
44
45
39
66
61
58
29
23
86
31
97
78
28
42
33

836.5

836.
836.
837.
836.
836.
835.
835.
835.
835.
834.

93
51
33
64
27
54
44
17
17
75

834.9

834.
834.
835.

66
81
37

118.
125.
132.
140.
149.
155.
167.
.07
183.
198.
208.
233.
247.
254.
264.
273.
279.
287.

174

89
36
49
68
06
29
06

03
71
58
69
69
56
23
06
59
22

293.5
302.7
310.1

316.
322.
331.
338.
351.
366.
379.
394.
410.
420.
438.
455.
464.
484.
499.
508.
517.
525.
531.
541.

47
83
38
15
54
26
93
38
09
93
39
37
59
74
45
55
06
14
24
26

551.2

560.
568.
574.
585.
597.
618.
635.
642.
654.

65
21
63
46
58
86
46
82
46

666.3

674.
682.
689.
697.
708.
716.

27
48
98
99
51
01

724.7

734.

32

831.26
831.65
831.95
833.49
833.99
834.3
834.29
834.11
833.86
829.13
827.26
832.27
831.7
831.12
830.66
830.44
830.33
829.87
829.66
829.62
829.93
829.84
830.19
830.29
830.77
830.93
830.68
830.41
830.74
830.49
830.55
830.45
830.54
830.65
830.61
830.52
830.27
830.3
830.82
831.36
835
835.92
836.42
836.41
836.43
836.5
836.91
836.97
836.82
836.87
836.02
835.5
835.4
835.11
835.15
834.92
834.92
834.68
834.95
835.54

120.

68

126.7

135.
141.
149.
158.
169.
175.
184.
199.
228.
234.
250.
256.
264.
274.
279.
287.
296.
305.
310.
317.
325.
333.
339.
355.
367.
387.
404.
411.
423.
440.
456.
468.
488.
500.
511.
517.
528.
534.
541.
553.
561.

42
55
49
56
59
95
03
73
96
75
42
26
82
14
88
87
43
08
85
91
64
55
18
56
94
06
71
74
68
65
27
04
54
73
29
98
32
68
99
26
28

568.3

575.
587.
599.
622.
635.
644.
657.
667.
675.
685.
691.
699.
7009.
720.
727.
736.

53
92
91
11
77
67
58
21
09
38
64
27
18
13
29
23

831.
831.
832.
833.
834.
834.
834.
834.
833.
828.
831.

45
64
63
59
03
21
19
05
82
46
83

832.3

831.
830.
830.

49
95
63

830.4

830.

31

829.8

829.

85

829.8

829.
829.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
831.
832.
835.
836.
836.
836.
836.
836.
836.

93
94
24
49
81
43
63
28
51
52
77
39
48
41
55
52
18
32
17
39
04
07
42
42
42
54
79

837.1

836.
837.
835.
835.
835.

86
06
74
49
41

835.3

835.
834.
834.
835.
835.
835.

08
94
89
02
35
66

121.14
129.24
135.92
143.76
150.13
164.39
170.09
177.45
184.92
201.04
230.13
236.42
251.02
259.17
266.06
274.79
280.88
289.27
297.54
306.61
311
319.92
327.65
333.66
339.9
356.52
371.36
390.01
405.27
413.94
425.4
441.47
460.61
470.15
491.11
501.55
513.16
519.2
528.74
538.02
547.98
554.16
562.13
568.7
577.68
588.61
600.52
623.58
636.91
646.45
657.85
670.81
678.38
685.77
692.31
701.81
711.44
720.41
728.66
737.09

831.
831.
832.

47
82
74

833.7

834.
834.
834.

834
833.
827.
832.

05
25
17

78
66
09

832.5

831.
830.
830.
830.
830.
829.
829.
829.
829.

45
84
64
37
24
83
83
87
94

830.1

830.

12

830.5

830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.

85
42
58
27
53
48
53
44
49
36
76
54

830.2

830.
831.
833.
835.
836.
836.
836.
836.
836.
836.
837.
836.
836.
835.
835.
835.
835.
835.
834.
834.
835.
835.
835.

34
18
76
69
13
45
41
39
56
81
61
76
87
71
44
55
24
09
96
86
02
37
63

122.5

130.
136.
143.
152.

24
08
85
88

164.6

170.
180.
187.
203.
230.
.26
251.
261.
269.
276.
282.
291.
299.
307.
314.
321.
327.

241

63
35
46
13
32

44
73
59
51
28
37
28
99
13
49
82

336.9

340.
358.
371.
390.
406.
418.

98
85
44
84
16
68

429.2

444 .
463.
483.
493.
502.
513.
520.
528.
539.
548.
555.
564.
570.
578.

21
34
48
56
38
59
44
96
24
45
02
11
48
92

591.4

612.
624.
637.
649.
658.
671.
678.
687.
694.
702.

15
74
95
11
45
41
78
96
18
23

713.4

720.
730.
739.

65
14
44

831.56
831.86
832.77
833.71
834.24
834.26
834.16
833.95
833.65
826.65
832.13
832.54
831.38
830.85
830.6
830.31
830.13
829.89
829.61
829.91
829.96
830.14
830.11
830.72
830.84
830.45
830.58
830.22
830.53
830.55
830.52
830.42
830.61
830.59
830.99
830.52
830.22
830.57
831.22
834.31
835.7
836.19
836.44
836.32
836.35
836.94
836.62
837.62
836.75
836.41
835.71
835.45
835.54
835.14
834.83
834.94
834.85
835
835.33
835.67



741.16 835.84 743.4
751.38 835.99 752.51
764.58 836.82 765.15
772.2 837.5 774.34
783.37 839.32 785.21
793.64 840.72 797.45
811.06 843.51 811.42
816.5 844.69 818.57
828.59 847.08 828.84
840.05 850.07 841.43
850.27 852.05
Manning's n Values
Sta n Val Sta
0 .035 150.13
236.42 .1 250.42
850.27 .1
Bank Sta: Left Right
187.46 236.42
Ineffective Flow num=
Sta L Sta R Elev
0 0 835
241.26 850.27 832.54
Left Levee Station=
Right Levee Station=

CROSS SECTION

RIVER: Oldtown Creek
REACH: Reach

INPUT
Description: 11410

Station Elevation Data
Sta Elev Sta
0 835.57 1.08
13.72 835.39 17.34
29.91 835.16 31.86
39.12 835.2 41.1

46.68 835.07 47.84
54.55 835.12 55.98
61.54 834.88 62.64
69.23 835.04 71.12
75.13 834.99 78.35
84.54 834.73 86.01
95.11 834.74 97.17
103.05 834.61 106.33

112.87 834.37 113.9
119.47 834.08 121.76
130.66 834.3 131.33
137.47 833.35 139.83
147.13 832.55 147.69
153.35 832.22 156.65
162.49 832.21 162.76
173.58 832.04 181.58
196.07 831.8 199.28
207.16 831.98 209.5
216.01 831.89 216.34
223.3 832.11 225.76

835.76 744.12 835.74
836.11 756.76 836.6
836.87 768.35 837.35
837.86 776.3 838.18
839.63 786.26 839.75
841.13 798.29 841.31
843.57 811.55 843.59
844.95 821.62 845.38
847.14 834.53 848.34
850.26 846.98 851.19
num= 11

n Val Sta n Val

.013 187.46 .07

.035 348.57 .1
Lengths: Left Channel

293.81 291.23
Permanent
F
F

153.46 Elevation=
241.26 Elevation=
RS: 1109.832
num= 477

Elev Sta Elev
835.55 7.37 835.49
835.35 18.52 835.36
835.2 33.41 835.21
835.2 41.7 835.22
835.09 50.42 835.15
835.08 57 835.05
834.85 66.99 834.87
835.06 72.79 835.06
834.9 79.49 834.88
834.65 89.5 834.81
834.78 97.72 834.76
834.65 107.38 834.57
834.36 116.14 834.25
833.95 123.05 833.91
834.19 134.25 833.9
833.17 142.03 833.12
832.5 148.17 832.48
832.18 157.04 832.19
832.22 164.82 832.09
831.88 184.84 831.88
831.85 201.61 831.71
832.08 210.67 832.04
831.9 216.49 831.89
832.27 227.6 832.21

748
757
769
778

800.
811.
824.
835.
847 .

201
554

834
832

10.
23.
35.
44,
51.
57.
67.
74.

8

91.
100.
108.

117

125.
134.
142.
151.
157.
166.
186.
202.
213.
216.
227.

.47
.97
.23
.91
787
38
61
07
69
17

Sta
.04
.16

Right
319.49

.28
.54

Sta
99
26
16
85
52
98
31
66
0.3
65
71
21
.48
85
89
14
24
29
34
31
72
62
62
96

835.88
836.58

837.4
838.86
839.86
841.79
843.61
845.72
848.62
851.24

n Val
.06
.013

750.99
763.66
771.29
779.57
793.02
802.41
814.56

828.4

837.1
847.64

Sta
208.58
565.04

Coeff Contr.

.1

836
836.72
837.42
838.96
840.63

842.1
844.22
847.03
848.97

851.4

n Val
.07

Expan.
.3

Elev

835.
835.
835.
835.
835.
835.
834.

835
834.
834.

52
26
22
18
16
03
88

83
75

834.7
834.5

834.
834.
833.
833.
832.
832.
832.
831.
831.
831.
831.
832.

18
19
87
11
26
15
19
81
75
85
89
18

24.
36.
45.
52.
58.
67.

7

82.

93.
102.
111.
117.
129.
136.
145.
152.
159.
167.
190.
204.
214.

22
228

Sta
13
29
44
13
28
87
39
4.8
73
73
66
89
74
31
39
56
38
12
23
73
43
52
2.1
.36

Elev

835.
835.
835.
835.
835.
835.
834.

835
834.
834.

39
25
22
18
09
01
89

73
71

834.6

834.
834.
834.
833.
832.
832.
832.
832.
831.
831.
831.
832.
832.

37
17
48
54
62
24
07
24
81
91
88
03
17



233.
239.

31
34

248.7

256.

56

263.1
271.5

277.
284.

37
17

291.2

297.
308.
319.
325.
331.
337.
345.
355.
368.
385.
397.
408.
420.
432.
455.
470.
476.
491.
500.
508.
520.
525.
536.
542.
550.
559.
572.
581.
597.
602.
615.
625.
631.
639.
655.
661.
677.
687.
697.
705.
717.
725.
736.
.58
758.
766.
772,
784.
798.
815.
827.

747

87
92
29
11
46
42
51
45
86
66
06
06
92
31
75
14
91
41
97
82
02
15
33
76
17
83
05
56
25
53
91
11
53
26
17
63
72
65
83
54
63
06
54

17
01
51
78
13
64
77

832.
832.
832.
832.
832.
831.
831.
831.
831.
831.
831.
831.
829.
826.
824.
824.
824.

39
43
32
16
14
95
92
81
71
78
85
21
02
71
72
46
63

830.8
830.7

830.
830.
830.
830.
829.

62
15
62
47
94

829.9

829.
829.
828.

62
51
59

828.7

830.
833.
834.
834.
834.
834.
833.
833.
831.
831.
831.
830.
831.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.

97
02
67
88
29
07
42
09
89
76
46
81
13
76
69
65
69
51
52
81
84
42
31

830.4

830.
830.
830.
830.

26
33
02
18

829.9

829.
830.

95
24

233.
240.
250.
258.
265.
272.
279.
285.
294.
299.
309.
319.
325.
331.

65
24
78
25
76
95
11
08
39
23
65
46
46
48

338.3

346.
358.
369.
387.
398.
410.
.81
442 .
458.
471.
479.
494.
501.

421

29
65
83
44
32
35

16
09
19
25
49
48

509.6

520.
530.
537.
544.
550.
561.
573.
585.
597.
603.
619.
626.
633.

62
67
01
35
33
98
75
28
37
33
16
03
18

641.4

655.
667.
679.
692.
699.
707.
717.
.76
741.
748.
758.
766.
775.
788.

727

57
53
46
98
62
86
81

75
17
63
44
69
44

803.2

817.

82

833.4

832.
832.
832.

42
43
32

832.1

832.
831.
831.
831.

02
88
86
78

831.8

831.
831.
831.
828.

76
88
21
86

826.7

824.
824.
826.
830.
830.
830.
830.
830.
830.
829.
829.
829.
829.
828.

61
46
57
73
85
75
15
62
24
78
94
35
07
57

828.8

831.
834.
834.
834.
834.
833.

16
27
74
85
28
91

833.6

832.

92

831.9

831.

76

831.4

830.
831.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.

82
02
77
65
63
75
57
54
72
84
39
33
37
27

830.3

830.

16

830.2

829.
830.
830.

92
03
33

236.06
244.86
251.17
260.09
266.81
273.39
281.55
286.78
294.88
301.13
310.45
319.67
325.58
331.5
339.7
349.64
360.3
374.77
392.88
401.38
412.91
430.25
446.47
462.19
473.42
479.81
497.13
502.88
512.61
520.72
532
538.5
545.47
554.01
564.64
574.28
591.48
598.15
603.7
619.54
627.21
635.17
645.29
657.3
669.43
680.73
693.57
703.4
709.46
718.08
729.35
742.04
752.67
760.36
767.39
778.58
788.81
805.65
821.77
834.01

832.51
832.33
832.31
832.05
831.97
831.86
831.75
831.8
831.82
831.77
831.9
831.17
828.78
826.7
824.62
824.38
827.51
830.66
830.4
830.43
830.36
830.49
830.07
829.5
829.97
829.33
828.81
828.51
829.08
831.22
834.4
834.81
834.78
834.15
833.98
833.54
832.23
831.86
831.75
831.4
830.77
831
830.61
830.4
830.58
830.67
830.53
830.82
830.76
830.83
830.35
830.33
830.25
830.18
830.3
830.37
830.2
829.98
830.13
830.36

237.
244.
254.
261.
267.
274.

34
96
41
96
78
01

281.7

288.
294.

303
314.
321.

79
97

14
57

328.1
333.7

341.
349.
365.
379.
393.
403.
414.
430.
450.
467.
473.
485.
497.
505.
514.
524.
532.
540.
548.
555.
566.

63
65
41
37
58
14
08
49
55
47
63
47
33
63
21
38
45
18
07
14
61

578.9

594.
600.
610.
621.
630.
637.
647 .

34
95
15
17
01
09
39

660.1

672.
681.
696.
703.
711.

94
41
61
51
62

719.4

730.
742.
754.
763.
770.
780.
794.
807.
824.
834.

74
89
31
11
28
32
47
25
99
43

832.
832.

54
32

832.2

832.
831.
831.
831.

16
93
83
74

831.8

831.
831.
831.
830.
827.
825.
824.
824.
830.
830.
830.
830.

82
64
84
76
82
98
44
38
55
85
34
26

830.3
830.5

829.
829.
829.

87
82
95

829.5

828.
828.
829.
832.
834.
834.
834.
833.
833.
833.

78
49
08
79
46
85
66
92
95
29

832.1

831.
831.
831.
831.

831
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.

78
69
17
05

72
56
65
64
51
83
59
74
35
38
09

830.4

830.
830.

27
37

829.9

829.
830.
830.

99
33
39

237.
247.
256.
262.
269.
277.
282.
289.
295.
304.
315.
321.
331.

52
68
14
27
81
06
78
45
06
84
54
75
35

335

343.
353.

46
51

367.8

384.
395.
403.
416.
430.
453.
467.

29
64
83
39
71
84
84

474

490.
497.
507.
514.
524.
532.
542.
549.
558.
570.
580.
595.
601.
614.
622.
631.

31
57
23
79
63
84
12
99
02
35
85
31
22
31
31
14

637.7

654.
661.
675.
687.

75
17
33
43

697.4

703.
715.
723.
733.
745.

54
52
86
12
99

756.8

764.

23

771.7

783.
797.
813.
826.
839.

53
03
48
18
14

832.
832.
832.
832.
831.

54
33
17
16
93

831.9

831.
831.
831.

74
78
81

831.7
831.8

830.
826.
825.
824.
824.
830.
830.
830.
830.
830.

67
75
64
36
51
73
86
32
19
29

830.5

830.
829.
829.
829.
828.

01
71
94
61
77

828.5
829.1
832.9

834.
834.
834.
833.
833.
833.
831.

45
89
32
96
58
08
98

831.8

831.
831.
831.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.

56
06
14
93
71
62
59
51
46
83
76
46
32

830.6

830.
830.
830.
830.
829.
830.
830.
830.

23
47
05
31
87
01
36
76



840.25 830.69 843.97 831.05
869.91 832.03 870.35 832.02
879.07 833.26 882.12 833.95
886.3 835.2 892.01 835.9
909.58 838.76 914.09 839.6
922.77 841.74 926.65 842.08
940.54 844.04 943.09 844.38
956.61 846.87 960.99 847.28
974.09 849.19 976.29 849.96
985.48 852.26 989.77 853.55
999.49 854.98 1001.3 854.893
1008.28 856.02 1008.38 856.04

Manning's n Values num=
Sta n Val Sta n Val
0 .013 121.76 .03
337.42 .06 355.45 .07
603.7 .035 827.77 .1

Bank Sta: Left Right
319.29 365.41

860.6 831.87
873.91 832.25
882.28 834
895.69 836.58
916.85 840.69

930.3 842.74
948.65 845.31
962.36 847.49
979.34 850.89
991.28 853.93

1004.05 855.28

13

Sta n Val
216.01 .013
365.41 .1
1008.38 .1

Lengths: Left Channel

308.79 313.67

Ineffective Flow num=
Sta L Sta R Elev Permanent
540 900 835 F
Left Levee Station= 237.34 Elevation=
Right Levee Station= 542.12 Elevation=
Blocked Obstructions num= 2
Sta L Sta R Elev Sta L Sta R Elev
160 216 855 261 316 855
CROSS SECTION
RIVER: Oldtown Creek
REACH: Reach RS: 796.1590
INPUT
Description: 7+96
Station Elevation Data num= 421
Sta Elev Sta Elev Sta Elev
0 836.01 1.45 836.07 2.69 836
7.7 836.01 8.73 835.091 10.73 836.09

14.25 836.26 15.61 836.29
27.45 836.21 36.65 836.08
50.18 836.08 62.2 835.63
72.05 834.6 73.39 834.48

79.4 833.75 79.91 833.69
85.44 831.76 85.6 831.72
91.51 830.99 93 830.86
102.53 829.86 103.13 829.76
108.53 829.61 110.04 829.36
117.99 829.15 119.49 829.05
125.2 829.04 126.64 828.97
138.23 829.01 139.81 828.98
146.49 828.94 147.55 828.93
153.19 828.93 154.68 829.14
158.73 829.09 160.48 828.77
166.11 828.9 166.81 828.93
171.81 829.14 177.2 828.42
182.74 828.51 184.17 828.51
192.23 828.38 192.53 828.35

18.8 836.08
38.65 836.12
63.21 835.5
74.27 834.32
80.29 833.54
87.41 831.45
95.35 830.53
104.27 829.69
112.22 829.42
120.88 829.09

130.7 828.02
141.93 828.94
148.97 828.95
154.86 829.15
161.95 828.86
169.73 829.1
177.77 828.43
186.63 828.52
194.04 828.27

863.
874.
882.
898.

91

939.
950.
970.
983.
998.
1004.

315
53

22
18
79
62
7.1
06
81
89
16
96
69

Sta
.54
8.5

Right

310.

83
83

12.
20.
43.
66.

74

81.
90.
98.
107.
114.

12

132.

142

149.
157.
164.
171.
181.
187.
197.

72

0.6
0.6

Sta
3.2
12
26
25
04
.99
87
35
65
27
32
1.2
48
.96
277
28
21
68
06
65
24

832.
832.
834.

28
28
16

836.9

840.
843.
845.
848.
851.
854.
855.

76
76
65
63
72
95
34

n Val

1

.013

866.
875.
885.
901.
919.
940.
953.
972.
984.
999.
1004.

319
548

18
28
56
65
27
08
13
78
46
23
84

Sta
.29
.07

Coeff Contr.
.1

Elev

835.
836.
836.
835.
835.
834.
833.

99
25
05
87
32
29
07

831.1

830.
829.

04
69

829.3

829.
829.
828.
828.
829.
828.
829.
828.
828.
828.

11
04
94
95
12
93
14
58
42
37

12.
24.
47.
67.
76.
85.
91.
101.
108.
115.

121

132.
143.
150.
158.
165.
171.

18
190
197

Sta
.46
72
07
57
52
28
04
17
16
09
62
.97
69
86
04
66
63
72
1.4
.82
.86

832.
832.
835.
837.

44
47
11
27

841.2

843.
846.
849.
851.
854.
855.

89
16
06
93
97
36

n Val

.07

Expan.

Elev
836.1

836.
836.
836.
835.
834.
831.
831.
829.
829.
829.

27
11
07
15
22
89
01
86
65
21

829.1

829.
828.
828.

04
93
93

829.1

828.
829.
828.
828.
828.

94
15
58
41
34



199.

42

205.1

211.

29

220.1

227.
233.
242.
249.
255.
269.
277.
284.
3009.
312.
338.
351.
359.
371.

384
400.

54
03
45
75
56
19
23
11
41
07
31
16
77
79

22

406.7

417

.56
423.
433.
439.
445.
458.
470.
488.
498.

82
37
31
19
72
64
27
31

506.1

512.

83

522.2

530.
539.
547.
557.
566.
575.
581.
589.
599.

05
57
62
62
04
19
98
43
55

606.2

612.
620.
632.
644.

17
23
32
41

657.3

666.
676.
685.
693.
705.
717.
.68
738.
745.
764.
784.
796.

727

64
79
16
28
45
59

61
42
71
11
26

828.12
828.03
828.15
828.15
827.97
828.22
827.87
827.92
828.03

828.5
829.88

828.9
824.86
825.11
829.33
828.49
828.16
829.01
829.15
829.58
831.62
832.65
833.29
832.75

831.4
830.51
830.45
830.67
830.57
830.01

829.7
829.83
829.54
829.34

829.5
829.18
829.33
829.58
829.49

829.5
829.58

829.6
829.36
829.38
829.18
828.96
829.07
828.95
828.98

828.9
829.07
828.88
828.91
829.21
829.29
829.66
830.07
832.06
835.13
837.31

199.
205.
214.
221.
228.
234.
243.
249.
260.
270.
278.
284.
311.
326.
341.
352.
362.
377.
393.
402.
409.

418
427.
433.
440.
445.
458.

57
31
54
35
37
79
93
98
86
84
33
25
22
57
05
09
84
07
33
19
71

54
59
83
83
95

472 .4

491.
499.
508.
516.
523.
530.
540.
547.
560.
566.
576.
582.
590.
600.
607.
614.
620.
636.
648.
660.
667.
680.
687.
693.
705.
721.
729.
739.
747 .
768.
785.
799.

08
03
44
21
11
12
12
92
09
97
08
17
09
13
23
16
99
34
19
64
26
05
22
94
82
68
55
51
72
01
35
36

828.
828.
828.
828.
828.
828.
827.
827.
828.
828.

830
828.
824.
829.
829.
828.
828.
828.
828.
830.

12
03
18
01
02
13
87
94
29
64

82
79
05
38
44
22
82
95
19

832.3

832.
833.
832.
830.
830.
830.
830.
830.
829.
829.
829.
829.
829.

69
42
71
96
52
44
53
47
94
79
73
58
34

829.5

829.
829.
829.
829.
829.
829.

16
29
59
52
49
56

829.6

829.
829.
829.
828.
829.
829.
828.
828.
828.
828.

26
46
15
94
02
07
91
84
88
91

828.9

829.
829.
829.
830.
832.
835.
838.

24
34
69
44
68
34
14

200.
207.
215.

222
231.
237.
244,
251.
261.
272.
280.
287.
311.
327.
342.
353.
365.
377.

11
07
31

44
74
44
03
34
62
67
22
34
07
33
87
64
48

397.1

404.
411.
420.
427.
433.
441.
447 .
462.
475.
492.

65
42
47
79
88
32
82
01
19
79

500.2

510.
517.
523.
531.
541.

16
08
97
02
15

548.6

561.
570.
576.
583.
593.
600.
608.
614.
621.
638.
650.
662.
668.
681.
690.

54
01
62
97
62
67
12
62
79
39
41
31
76
09
44

695.9

711

.63
723.
733.
741.
752.
770.
786.
800.

48
42
12
27
53
34
54

828.
828.
828.
828.

14
06
17
02

828.2

828.
827.
827.

09
85
97

828.3

828.
829.
826.

79
59
93

824.8

829.
829.
828.
828.
828.
829.
830.
832.
833.
833.
832.
830.
830.
830.
830.
830.
829.
829.
829.
829.
829.
829.
829.

19
19
42
27
84
11
84
54
11
43
64
83
52
61
37
45
96
85
68
61
33
35
18

829.4

829.

52

829.5

829.
829.
829.
829.
829.
829.
828.
829.
829.
828.
828.
828.
828.

55
57
54
17
43
18
94
06
03
91
77
93
89

829.1

829.
829.
829.
831.
833.
835.
838.

31
42
82
04
31
58
34

203.

47

210.7

216.
225.
231.
238.
247.
253.
262.
272.
282.
290.
311.
328.
345.

42
45
49
94
35
85
29
63
37
56
59
71
83

357.9

370.
381.
398.
406.
412.

421

99
11
65
18
23

.91
427.
435.
444 .
456.
468.
479.
494.
502.
511.
518.
525.
535.
542.
549.
564.
571.
577.
585.
594.
602.

612
618.
626.
641.

95
51
18
36
44
22
23
52
83
13
22
96
06
33
12
01
92
16
14
12

23
34
03

654.3

662.
670.
685.
691.
699.
.01
727.
733.

712

67
39
03
22
27

29
62

741.5

755.
773.
787.
811.

93
95
38
87

828.
828.
828.

19
16
23

827.9
828.2

828.
827.
828.
828.
828.
829.
825.
824.
829.
828.
828.
828.
829.
829.
831.

12
82
07
32
79
49
43
98
18
86
31
96
14
25
49

832.6

833.
833.
832.
830.
830.
830.
830.
830.
829.
829.
829.
829.

34
42
23
59
61
47
47
35
92
84
67
59

829.3

829.

22

829.2

829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
828.
829.

51
54
44
52
56
31
37
38
21
17
98
03

828.9

829.
828.
828.
829.
829.
829.
829.

08
95
91
12
29
42
88

831.3

833.
835.
839.

75
73
81

204.95
210.87
217.69
226.18
232.68
241.14
248.08
254.46
264.03
276.57
284.05
291.12
311.82
330.77
351.07
358.86
371.65
381.65
399.44
406.23
412.78
422 .64
429.57
436.59
444 .97
457.07
468.8
487.09
495.46
505.08
512.13
520.59
529.74
536.14
544.88
554
565.65
572.05
581.55
588
596.1
604.34
612.12
619.34
630.03
643.22
656.57
663.36
674.89
685.1
692.29
703.92
716.65
727.54
735.58
742 .41
758.41
780.53
789.58
814.27

828.
828.
828.

04
15
14

827.9

828.

24

827.9

827.

84

828.1

828.
829.
828.
825.
825.
829.

36
85
92
18
04
09

828.5

828.
829.
829.
829.
831.
832.
833.
833.
832.
830.
830.
830.
830.
830.

22
01
12
47
52
62
35
28
03
53
51
48
65
21

829.8

829.

85

829.6

829.
829.
829.
829.
829.
829.
829.
829.

35
29
19
42
63
54
47
61

829.7

829.
829.

35
38

829.3

829.
829.
828.

829
828.
829.

04
13
92

85
08

828.9
828.9

829.

18

829.3

829.

58

829.9

831.
834.
836.
840.

59
76
24
22



814.97 840.22 816.1
823.27 841.04 825.87
832.13 842.53 833.19
837.81 843.38
Manning's n Values
Sta n val Sta
0 .03 237.74
326.57 .1 418
837.81 .1
Bank Sta: Left Right
282.37 326.57
Ineffective Flow num=
Sta L Sta R Elev
425 775 833.5
Right Levee Station=
Blocked Obstructions
Sta L Sta R Elev
20 73 855
CROSS SECTION
RIVER: Oldtown Creek
REACH: Reach
INPUT
Description: 7+04
Station Elevation Data
Sta Elev Sta
0 838.34 .56
6.94 838.11 7.12
12.57 837.65 17.5
27.55 836.96 28.94
33.74 836.59 34.82
44 .34 836.21 45.01
49.97 835.61 51.49
57.02 835.51 59.42
65.19 835.78 66.38
72.25 835.81 75.47
84.67 835.38 86.58
91.3 835.66 93.94
100.37 836.37 104.95
112.24 835.82 115.97
122.96 835.72 123.23
128.91 835.65 130.29
135.65 835.48 138.23
145.01 835.28 148.71
159.9 834.96 166.36
174.87 834.37 177.71
183.34 833.63 184.36
190.81 832.42 190.88
201.92 830.87 202.02
207.71 830.45 211.25
215.57 829.75 217.2
224.19 828.96 227.64
235.03 828.44 235.86
241.58 828.39 245.15
248.28 828.34 252.34
259.41 828.38 262.31

840.37 820.41 840.88
841.62 827.33 841.74
842.6 836.52 843.34
num= 11
n Val Sta n Val
.1 282.37 .07
.013 427.95 .1
Lengths: Left Channel
96.02 92.36
Permanent
F
427.79 Elevation=
num= 1
RS: 703.7970
num= 478
Elev Sta Elev
838.32 1.61 838.29
838.09 7.53 838.09
837.49 18.31 837.46
836.84 29.41 836.78
836.6 36.58 836.57
836.08 45.87 835.91
835.5 54.24 835.52
835.63 60.94 835.72
835.79 66.48 835.8
835.8 77.58 835.7
835.38 88.36 835.44
835.6 95.02 835.74
836.22 106.69 836.05
835.66 116.63 835.68
835.7 126.62 835.69
835.61 132.57 835.57
835.53 139.07 835.35
835.19 150.65 835.25
834.71 167.19 834.68
834.2 179.18 834.04
833.4 185.28 833.15
832.41 191.14 832.35
830.86 202.11 830.86
830.17 211.63 830.15
829.6 217.82 829.58
828.83 230.24 828.69
828.38 238.38 828.45
828.37 245.42 828.39
828.27 252.9 828.24
828.55 262.65 828.53

821.37
827.68
837.05

Sta
290.56
492.79

Right
85.26

830.1

Sta

20
32.45
40.35
46.56
55.27
61.67
68.07
79.76
89.68

95.6
107.62
117.7
127.06
133.68
140.64
153.99
170.48
179.52
186.31
194.87
205.91
211.78
219.08
231.2
239.8
245.81
257.72
263.91

840.

84

841.8

843.

43

n Val

.06

.035

Coeff

Elev

838.
837.
837.
836.
836.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
834.
833.
833.
831.

22
83
28
62
52
86
53
73
89
64
62
77
98
75
69
56
37
12
57
97
05
62

830.7

830.
829.
828.
828.
828.
828.
828.

13
41
68
42
36
31
52

822.2
829.27
837.44

Sta
311.59
727.29

Contr.
.1

Sta
5.42
12.4
25.9

33.15
44.28
49.79
56.32
62.56
70.38
80.95
90.13
97.94
110.47
121.62
127.29
134.5
141.85
156.97
171.99
181.06
188.97
196.38
206.08
213.33
222.98
234.3
240.87
247.27
258.31
266.59

840.

83

842.1
843.4

n Val

.07

Expan.

.3

Elev

838.
837.
836.

18
66
94

836.6

836.
835.
835.
835.
835.
835.
835.
836.
835.
835.
835.
835.
835.
835.
834.
833.
832.
831.
830.

21
63
51
75
83
58
63
03
82
77
68
53
29
11
48
85
74
29
68

829.9

829.
828.
828.
828.
828.
828.

03
51
42
33
33
54



267.
273.
280.
292.
302.
308.
329.
336.
344.
351.
359.
369.
383.
392.
407.
.16
446.

411

78
99
76
63
89
42
27
65
04
61
07
17
36
77
84

55

454 .6

463.
478.
498.
506.
516.
524.
531.
539.
547.

26
71
66
94
52
31
35
09
63

559.1

572.
582.

13
93

601.4

614.
626.
638.
648.
654.
662.
672.
681.

31
32
33
46
85
52
55
02

697.4

705.

39

714.6

721.
728.

69
57

739.3

750.
758.
765.
776.
795.
801.
809.
820.
830.
838.
844.
853.
865.
872.
879.

78
78
99
74
12
69
06
06
95
01
63
96
02
38
32

828.57
828.73
828.47
828.76
828.61
828.61
828.5
828.14
827.3
827.05
827
827.2
827.32
827.82
829.21
828.56
827.78
829.02
828.82
828.93
828.07
828.12
830.74
831.98
832.65
832.66
831.16
830.27
829.72
830
830.34
829.2
828.96
829.01
828.93
828.67
828.8
829.07
828.75
829.06
829.2
828.95
828.98
828.73
828.85
828.57
828.78
828.64
828.54
828.53
828.46
828.89
828.85
828.88
829.16
829.08
829.61
830.22
830.84
831.46

269.
275.
283.
293.
303.
314.
330.

25
17
29
19
14
27
85

337.7

346.
353.
359.
370.
385.
392.
408.
.98

414

13
27
61
32
55
98
35

449.6

454.
466.
482.
499.
507.

68
27
14
62
78

518.6

524.
532.
541.

55
05
92

548.2

559.
575.
587.
603.
614.
626.
640.
649.
656.
667.
674.
683.

56
67
17
33
61
39
14
44
21
91
34
51

698.4

708.
715.
722.
733.

52
37
49
79

740.4

752.
761.

13
18

767.2

777

.15
795.
804.
811.
825.
831.
838.
848.

63
76
85
31
91
92
05

854.2

865.
873.

72
44

882.6

828.6

828.
828.
828.
828.
828.
828.
828.
827.
827.
827.

72
57
75
62
96
41
04
22
18
02

827.2

827.
827.

43
84

829.2

827.
828.
829.
828.
828.

13
41
03
63
85

828.1

828.
831.
832.
832.
832.
831.
830.
829.
830.
830.

17
55
01
68
47
12
29
89
12
22

829.2

828.
828.
828.
828.
829.
829.
828.
829.
829.
828.
829.
828.

95
94
72
65
11
06
88
08
26
82
01
75

828.8
828.6

828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
829.
830.
830.
831.

79
68
53
52
66
85
81
81
22
36
63
41
98
74

269.55
278.21
284.56
296.11
303.65
321.86
331.11

340.6
346.83
353.99
363.01

375.8
386.58
393.54
408.54
417.35

450.6
456.13
468.37
483.56
500.97
508.44
519.77
526.24
536.14
542.94
549.58
559.73
577.49
589.85
604.06
620.38
626.52
643.42
650.33
659.59
668.39
679.27
686.23

699.4
709.68
716.45
725.74
734.67
746.51
752.77
763.07
771.05

778.1
796.37
805.91
812.75
825.93
833.17
842.11

848.6
855.87
866.11

875.3
883.31

828.
828.
828.
828.

62
44
58
69

828.6

829.

07

828.4

827.
827.
827.
827.
827.
827.
828.
829.
823.
828.
829.
828.
828.

64
16
18
14
23
41
02
17
18
62
18
63
98

828.1
828.2

831.

832
832.
832.
830.
830.

73

77
28
89
27

829.9

830.

830
829.
828.
828.
828.
828.
829.
828.
829.
829.
829.
828.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
829.
830.
831.
831.

12

12
94
88
62
85
07
73
05
09
02
74
05
77
71
61
81
82
52
53
72
81
82
84
27
42
55
45
04
79

269.
278.
285.
300.
307.
325.
334.
341.
348.
357.
364.
376.
387.
396.
408.
443.
451.
457.
474.
490.
502.
512.
520.
527.
537.
543.
551.
565.
578.
592.

79
84
47
52
01
55
35
74
02
23
64
22
22
95
61
35
57
14
13
08
37
94
47
53
22
76
56
39
84
29

612.3

623.
631.
644.

85
96
41

653.5

660.
672.
680.
686.
700.
710.
718.
726.
735.
746.

85
39
11
95
87
43
03
65
22
75

754.3

763.
773.
782.
799.
806.
816.
826.
836.
843.
849.
859.
867.
877.

49
74
98
69
64
34
02
07
63
97
66
61
47

883.8

828.
828.
828.
828.
828.
828.
828.

63
46
56
54
52
86
35

827.5

827.
827.
827.
827.
827.
828.
829.
823.
828.
829.

16
22
14
23
44
85
15
43
62
25

828.8

828.
827.
829.
831.
832.
832.
832.

83
96
45
84
16
73
12

830.4

829.
829.
830.
829.
829.
828.
828.
828.
828.
829.

85
94
01
18
15
98
93
63
88
07

828.7

829.

05

829.1

828.
828.
829.

94
78
06

828.8
828.7

828.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
829.
830.
831.
831.

64
77
81
54
42
81
98
82
95
08
48
69
79
25
81

273.
279.

34
26

290.6

301.
307.
326.
334.
342.
350.
358.
367.
381.
388.
397.
4009.
.13
454.
460.
474 .
493.
506.
514.
523.
530.

444

38
52
23
91
12
57
92
03
61
64
87
74

49
48
33
92
01
47
79
23

537.8

544.
554.
566.
580.
598.
612.
624.
634.
646.

89
39
53
71
55
58
56
34
79

654.6

662.
672.
680.
692.
704.
712.
720.
727.
738.
747 .
758.
764.

28
49
33
28
41
35
52
28
73
27
04
93

775.1

791.
800.

56
55

807.7

818.
826.
837.
844.
853.
860.

870
878.
885.

29
61
67
03
55
11

63
14

828.71
828.46
828.74
828.56
828.53
828.78
828.33
827.44
827.05
827
827.18
827.22
827.53
829.1
828.89
827.33
829.01
829.23
828.81
828.04
828.11
830.05
831.95
832.6
832.73
831.82
830.1
829.64
829.83
830.25
829.19
829.16
829.01
828.89
828.67
828.78
829.06
828.69
829.03
829.13
828.9
828.95
828.96
828.85
828.65
828.86
828.59
828.74
828.54
828.41
828.86
829
828.83
829.17
829.04
829.61
829.72
830.71
831.38
831.83



888.1 831.85 889.08
896.83 832.94 900.24
908.38 838.21 912.51
954.03 841.1 954.85
959.55 841.21 961.58
968.09 841.29 968.91

Manning's n Values
Sta n Val Sta
0 .013 184.36
443.35 .07 457.14
848.05 .1 971.47
Bank Sta: Left Right
408.54 457.14
Ineffective Flow num=

Sta L Sta R Elev

536.14 900 832.73
Right Levee Station=
CROSS SECTION
RIVER: Oldtown Creek
REACH: Reach
INPUT
Description: 6+52
Station Elevation Data

Sta Elev Sta
0 837.96 1.96
7.39 837.64 7.99

14.37 837.33 14.71

20.28 837.02 22 .4

26.34 836.58 30.89

36.5 835.53 36.71

42 .32 835.55 43.97

48.17 835.69 53.26

62.72 835.86 62.88

69.83 835.72 69.94

75.46 835.36 76.77

83.15 835.52 85.16

91.84 835.45 94.65
102.43 835.36 102.9
109.61 835.29 112.95
118.25 835.18 119.63
126.81 835.23 128.97
134.58 834.94 134.82
140.83 834.75 142.06
147.65 834.72 149.39
156.64 834.73 157.09
164.44 835.06 166.79
171.38 834.63 175.99
181.61 834.74 182.56
188.63 834.72 191.05
196.87 834.44 202.06
207.94 832.15 212.3
219.65 829.27 220.96
232.18 828.73 235.83
242 .82 828.77 243.48
249.04 828.74 254.47

831.87 890.43 831.99
834.95 900.65 835.23
839.35 914.83 839.6
841.2 956.48 841.09
841.21 962.32 841.22
841.33 971.47 841.33
num= 12
n Val Sta n Val
.03 392.98 .1
.1 530.23 .013
.1
Lengths: Left Channel
56.86 52.22
Permanent
F
536.14 Elevation=
RS: 651.5802
num= 487
Elev Sta Elev
837.88 2.47 837.9
837.58 9.18 837.53
837.28 15.53 837.2
837 24.05 836.99
836.04 31.18 835.97
835.51 39.95 835.58
835.58 46.14 835.63
835.71 53.%2 835.71
835.85 64.33 835.78
835.73 70.24 835.71
835.39 79.17 835.39
835.47 86.36 835.52
835.38 95.76 835.45
835.38 103.43 835.37
835.37 113.77 835.31
835.22 121.52 835.18
835.2 130.33 835.08
834.94 136.31 834.85
834.77 144.71 834.75
834.64 151.51 834.57
834.77 157.79 834.76
835.1 168.89 834.88
834.58 177.45 834.63
834.75 185.3 834.76
834.76 192.25 834.76
834.04 202.74 833.88
831.14 213.49 831.1
829.18 224.95 828.67
828.81 236.35 828.81
828.75 246.98 828.74
828.34 257.06 828.37

891.
900.
920.
957.
963.

408
539

48
94
35
87
07

Sta
.35
.09

Right

53.

83

11.
18.
25.
32.
40.
47.
58.
65.
73.
80.
87.
96.
106.
114.
123.
130.
139.
145.
152.
158.
170.
179.
186.
192.
204.
214.
226.
237.
247.
259.

96

0.1

Sta
.46
78
46
34
87
66
68
88
46
6l
06
42
12
52
84
32
76
48
87
23
81
03
72
21
78
07
81
73
87
35
18

832.
835.
840.
841.
841.

08
44
33
17
22

n Val

.07

.1

89
902
950

95
966

414
60

2.5
.53
.62
8.1
.13

Sta
.98
1.4

Coeff Contr.
.1

Elev

837.
837.
837.
836.
835.
835.
835.
835.
835.
835.
835.
835.
835.

91
51
07
69
74
58
68
81
73
54
48
55
44

835.3

835.
835.
835.
834.
834.
834.
834.

32
15
06
78
75
48
77

834.7

834.
834.
834.
833.
830.
828.
828.
828.
828.

75
73
74
57
66
54
74
74
23

12.
19.
25.
35.
41.
47.
62.
68.
74.
80.
91.
97.
108.
117.

12
13

140.
146.
153.
159.
170.
181.
187.
196.
205.
217.

23
248
265

Sta
.36
88
32
66
19
28
85
55
17
63
89
15
94
43
82
4.2
4.1
34
59
19
51
74
44
18
11
77
27
232
9.1
.89
.14

832.
836.
841.

26
57
26

841.2

841.

33

n Val

.06

.035

Expan.

.3

Elev

837.
837.
836.
836.
835.

76
49
98
62
45

835.6

835.
835.
835.
835.
835.
835.
835.

68
86
68
46
51
43
43

835.3

835.
835.
834.
834.

25
19
97
79

834.7

834.
834.
834.
834.
834.
834.
833.
829.
828.
828.
828.
828.

38
87
65
74
69
46
18
97
69
72
73
52



265.
277.

289
301.
316.
321.
336.
348.
354.
360.
370.
377.
387.
394.
404.
.51
439.
449.
456.
.08
480.
491.
508.

411

474

42
47

25
02
86
66
27
14
83
42
41
32
95
56

23
71
91

13
27
14

514.5

521.
527.
537.
543.
556.
571.
584.
592.
603.
610.
620.
632.
640.
651.
660.
669.
680.

78
89
35
58
24
23
64
54
39
18
52
22
03
97
47
53
03

688.9

699.
710.
720.
728.

96
12
83
69

742 .2

752.
759.
766.
776.
784.
791.
805.
818.
826.
833.
840.
850.
856.

54
79
53
97
96
92
92
53
05
28
08
96
87

828.
828.
828.
828.
828.
828.

53
45
18
65
45
08

828.3

827.
827.
827.

85
93
72

828.3

828.
829.
829.
827.
823.
827.
827.
827.
828.

55
42
33
18
71
08
62
74
53

828.9

828.

68

830.7

831.
832.
832.

72
22
33

831.4

829.
829.
829.
829.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.

76
37
29
54
79
96
69
68
75
32
31
68
51
58
76
62
77
61
79
34
42
54
37
36
41
38
56
87
85
96
77
23
31

265.
282.
292.
303.
316.
326.
337.
349.

95
21
51
17
25
54
04
54

355.1

364.
370.
377.
388.
396.

75
76
67
04
11

404.6

434.
442.
450.
462.
.26
481.
492.
508.
514.
522.
530.
537.
548.
559.
574.
584.
593.
604.
615.
622.
634.
644.
654.
663.
669.
681.
693.
703.
711.
723.
730.
.69
754.
760.
768.
778.
786.

474

744

17
92
88
58

48
51
81
89
16
75
75
77
28
41
91
47
17
74
02
09
17
12
68
95
21
96
26
03
09
13

22
43
86
19
94

796.5

809.

34

819.4

827.
835.
845.

27
98
06

852.4

860.

84

828.
828.
828.
828.
828.
828.
828.
827.
827.
827.
828.
828.
829.
829.
827.
823.
827.
827.
828.
828.
829.
828.
830.
831.
832.
832.
831.
829.
829.
829.
829.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

53
36
45
46
43
13
27
92
84
78
35
57
44
17
16
44
79
61
54
54
12
52
67
73
27
37
28
68
35
27
55
69
86
63
75
52
23
48
71
51
66
81
77
73
71
66
36
43
53

828.4

828.
828.
828.
828.
828.
828.
828.

33
41
43
65
87
93
84

828.8

829.
829.

29
57

270.
282.
296.
305.
319.
329.
338.
351.
358.
364.
372.
380.
390.
399.
406.
435.
445.
451.
462.
475.
486.
493.
5089.
516.
522.
532.
539.
549.
561.
576.
587.
596.
608.
616.
624.
634.
645.
656.
663.
671.
681.
697.
704.

712
724.
731.
747 .
754.

85
35
15
22
78
33
52
43
59
86
08
99
01
66
27
21
03
84
72
29
85
92
25
38
79
06
31
57
88
46
97
92
15
19
51
15
91
21
98
14
87
01
59

15
78
31
33

761.5

772
778.

84

789.1

797.
813.
821.

02
32
16

830.2

837.
848.

855
861.

36
27

89

828.45
828.36
828.84
828.48
828.12
828.02
828.24
827.89
827.79
827.79
828.47
828.94
829.49
828.63
826.47
825.38
828
827.6
828.54
828.61
829.35
828.54
830.79
831.75
832.28
832.39
830.77
829.63
829.33
829.31
829.74
829.33
828.73
828.62
828.82
828.51
828.23
828.63
828.69
828.49
828.67
828.84
828.76
828.7
828.73
828.59
828.5
828.44
828.52
828.4
828.31
828.35
828.43
828.74
828.73
829.07
828.78
829.12
829.37
829.62

272.32
286.25
297.56
314.23
321.19
332.6
340.98
351.82
359.28
366.39
374.6
382.07
393.2
400.71
408.73
436.49
445.64
452.6
470.07
478
487.34
496.92
510.62
517.88
526.29
532.28
539.63
550.39
566.53
578.84
590.68
599.98
608.35
620.16
628.08
638.02
649.41
656.77
664.5
675.83
686.62
698.13
705.98
714.56
726.94
736.2
748.2
754.64
764.57
772.66
779.23
790.77
798.94
814.95
823.93
831.44
838.99
849.17
856.66
862.6

828.49
828.16
828.82
828.42
828.07
827.99
828.08
827.89
827.77
827.82
828.43
829.04
829.63
828.4
825.73
826.02
827.93
827.62
828.6
828.78
829.38
828.95
831.06
831.89
832.46
832.37
830.65
829.6
829.29
829.39
829.91
829
828.72
828.69
828.83
828.62
828.38
828.65
828.66
828.49
828.72
828.87
828.64
828.65
828.8
828.51
828.52
828.44
828.45
828.42
828.31
828.37
828.45
828.77
828.82
829.08
828.78
829.18
829.32
829.63

276.
286.
297.
315.
321.
335.
346.
353.
360.
369.
376.
386.
394.
402.
410.
436.
446.
456.
474.
479.
487.
503.
513.
520.
527.
533.
539.
555.
568.
584.
591.
602.

52
43
93
96
58
55
63
51
77
89
04
46
67
89
25
99
81
27
05
78
66
74
42
38
76
85
75
43
55
31
37
47

608.4

620.
628.

39
12

638.4

650.
658.
668.
677.
687.
698.
708.
718.
728.
740.
752.
758.
765.
775.
779.
791.
803.

66
05
07
47
97
85
57
07
28
35
15
56
29
62
88
01
18

815.3

825.
832.
839.
850.
856.

42
35
18
17
79

863.2

828.46
828.15
828.87
828.45
828.07
828.2
827.91
827.93
827.72
828.28
828.48
829.4
829.39
827.71
825.28
826.23
827.7
827.64
828.53
828.88
829.32
829.97
831.56
832
832.34
832.24
830.63
829.49
829.34
829.54
829.87
828.88
828.72
828.68
828.83
828.58
828.38
828.63
828.54
828.58
828.73
828.78
828.73
828.62
828.77
828.51
828.43
828.56
828.43
828.38
828.34
828.37
828.5
828.78
828.88
829.05
828.79
829.22
829.31
829.64



866.7 829.75 868.18
879.25 831.01 882.65
891.58 832.72 891.97
901.18 833.05 901.31
912.42 834.04 912.93
920.57 834.7 923.55

933.8 835.46 934.24

Manning's n Values
Sta n Val Sta
0 .013 191.05
435.21 .07 445.03
850.17 .1 934.24
Bank Sta: Left Right
400.71 445.03
Ineffective Flow num=
Sta L Sta R Elev
526 891 832.46
Right Levee Station=
CROSS SECTION
RIVER: Oldtown Creek
REACH: Reach
INPUT
Description: FIS D-D
Station Elevation Data
Sta Elev Sta
0 835.78 .3

11.23 835.92 11.42

17.43 835.98 23.72

31.87 835.51 32.39

52.73 833.03 58.36

68.68 833.39 71.23

76.84 832.84 77.68

84 832.52 84.25
95.4 832.16 95.42
110 832.22 110.71
122.79 831.55 123.28

129.2 830.74 132.7
138.42 829.18 138.79
157.09 828.73 157.74
183.28 829.09 185.13
200.86 828.63 204.93
218.14 827.88 218.7
227.99 828.36 228.82
239.69 828 241.96
247.28 828.56 253.43
267.22 828.35 267.29
272.75 828.21 273.03
279.85 828.08 280.08
286.89 828.01 289.89
295.65 828.14 296.48
301.87 828.2 302.77
318.56 825.89 324.18
336.33 823.67 337.71
353.25 827.19 353.34
360.79 827.12 364.23

829.86 868.46 829.89
831.45 885.84 831.57
832.75 895.61 832.71
833.06 904.82 833.4
834.1 916.04 834.39
834.88 924.87 834.98
835.46
num= 12
n Val Sta n Val
.03 349.54 .1
.1 520.38 .013
.1
Lengths: Left Channel
111.44 106.45
1
Permanent
F
526 Elevation=
RS: 545.1257
num= 491
Elev Sta Elev
835.78 5.33 835.8
835.92 15.34 835.098
835.97 26.24 835.87
835.39 33.55 835.25
833.52 64.24 833.57
833.13 72.73 833.15
832.78 78.67 832.73
832.5 84.62 832.52
832.16 98.91 832.25
832.15 110.74 832.14
831.41 124.78 831.32
830.04 133.21 829.97
829.19 144.74 829.26
828.83 162.72 829.36
829 189.83 829.12
828.77 208.82 828.42
827.89 220.06 827.95
828.45 234.55 828.18
828.1 244.68 828.32
828.5 258.72 828.59
828.35 267.37 828.34
828.21 274.51 828.12
828.06 282.61 828.02
828.15 290.52 828.21
828.01 297.32 827.94
828.18 305.32 828.49
824.59 324.7 824.44
823.47 339.02 823.31
827.24 354.98 827.33
827.64 365.01 827.71

869
885
897
90
91
926

400
530

.03
.96
.18
6.6
9.4
.38

Sta
.71
.75

Right

103.

83

le.
27.
35.
66.
72.
80.
88.
100.

11

127.
133.
148.
167.
193.
210.
223.
237.
246.
262.
268.
276.
285.
291.
300.
308.
326.
345.
358.
365.

86

0.1

Sta
.09
58
16
21
35
92
05
02
56
0.8
77
53
31
47
49
45
94
68
12
73
85
73
29
54
96
77
02
49
17
26

829.
831.
833.
833.
834.
835.

96
57
01
66
66
13

n Val

.07

876.
886.
897.
909.
919.
929.

410
584

83
17
65
57
75
49

Sta
.25
.31

Coeff Contr.
.1

Elev

835.
835.
835.
834.
833.
833.
832.
832.
832.
832.

831
829.
829.
828.
829.
828.
828.
827.

82
97
83
95
49
13
69
47
33
14

92
04
69
18
19
08
88

828.5

828.
828.
828.

49
15
11

827.9

828.
828.
827.
824.
823.

18
18
99
45
43

827.3

827.

72

le.
29.
44,
67.
73.
82.
88.
105.
122.
128.
134.
151.
175.
198.
214.

224

239.
246.
263.
269.
278.

28

294.
301.
310.
334.
348.
359.
366.

Sta
.68
84
76
67
14
92
46
17
52
04
53
47
37
72
71
95
.48
21
49
26
36
54
5.8
26
42
39
93
58
61
63

830.

82

831.6

833.
833.

05
91

834.7

835.

43

n Val

.06

.035

Expan.

.3

Elev

836.
835.
835.
834.
833.
833.
832.
832.
832.
831.
830.
829.
828.
829.

03
99
72
27
47
07
58
45
65
57
86
78
89
06

828.8

827.
828.
827.

75
07
94

828.5

828.
828.
828.
827.
828.
828.
827.
823.
824.
827.
827.

49
16
13
92
11
18
76
88
29
29
78



368.
382.
396.
406.
418.

32
23
76
98
53

424.5
436.2

445,
458.
471.
479.
489.
501.
507.
519.
535.
548.
558.
571.

87
11
14
08
83
22
98
93
98
34
74
37

578.3

590.
604.
614.
628.
642.
651.
669.

44
97
73
75
94
83
13

687.6

701.
711.
729.
743.
759.

27
66
99
21
43

777.1

792.
805.
817.
828.
839.
853.
867.
877.
892.
908.
920.
929.
943.
954.
968.
981.
1001.
1012.
1021.
1039.
1049.
1065.
1078.
1101.
1111.
1134.

35
31
06
04
38
92
12
16
93
16
77
34
39
93
21
36
29
95
43
29
42
08
67
79
77
92

827.86
827.13
827.53
828.06
831.25
831.43
831.94
830.14
829.32
828.89
828.79
828.97
828.38
828.39
828.13
827.99
827.91
828.44
828.23
828.38
828.78
828.38
828.63

828.6
828.75
828.82
829.19
829.61
830.26

830.5
831.08
832.02
832.36
833.47
834.41
834.81
835.22
835.42
835.64

835.9
834.97
835.54
836.73

838.3
840.98
842.63
845.24
847.48
850.33
854.03
856.29
857.73
858.49
860.12
861.29
862.64
864.41
867.97
868.67
870.86

375.
387.
399.
4009.
418.
430.
436.
446.
460.
471.
484.
493.
503.
511.
526.
536.
550.
559.
572.
584.
596.

82
01
61
73
72
19
49
95
23
18
11
13
42
66
38
56
74
29
39
24
43

606.8

618.
632.

81
45

644.6
662.2

675.
688.
705.
712.
734.
748.
764.
778.
792.
805.
817.
832.
843.
853.
869.
880.
894.
911.
923.
930.
944.
958.
971.
987.
1003.
1015.
1028.
1040.
1056.
1065.
1086.
1105.
1117.
1138.

27
31
32
03
83
44
66
24
72
73
87
07
55
95
86
76
11
11
76
93
76
98
36
45
73
91
17
84
54
78
37
76
24
91

828.
827.
827.
828.
831.
831.

12
34
78
62
28
74

831.9

830.
829.
828.

17
32
89

828.9

828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
830.
830.
831.
832.
832.
833.
834.
834.
835.
835.
835.

79
41
54
17
01
17
44
27
43
56
48
75
59
62
97
36
65
43
58
36
32
82
53
42
78
24
56
79

835.9

835.
835.
836.
839.
841.
842.
845.
848.
850.
855.
856.
857.
859.
860.
862.
862.
864.
868.
869.
870.

12
76
71
19
61
89
46
08
93
56
55
95
26
27
07
71
91
51
26
94

376.
391.
400.
412.
419.
430.

53
63
16
15
33
31

440.2

447,
463.
471.
487.
498.
504.
512.
528.
540.
553.
560.
573.
584.
599.
607.
620.
632.
644.
663
676.
692.
705.
712.
736.
751.
772
783.
792.
809.
822.
832.
844.
855.
871.
887.
899.
914.
924.
935.
947.
960.
972.
988.
1005.
1018.
1033.
1043.

74
78
66
44
75
94
57
79
73
62
49
52
46
62
47
42
65
75

71
93
85
24
49
44
42
03
89
51
59
08
77
39
07
24
88
63
61
09
38
27
27
13
44
25
42
84

1059.7

1067.
1088.
1111.
1119.
1140.

83
04
15
57
89

828.
828.
827.
829.

11
07
91
15

831.3

831.
831.
829.
828.
828.
828.

74
37
95
76
86
98

828.5

828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

49
56
12
02
32
34
31
43
61
52
75
59
62

829.1

829.
829.
830.
830.
831.
832.
833.
833.
834.

34
95
48
57
37
29
15
93
45

835

835.
835.
835.
835.
835.
836.
837.
839.
841.
843.
846.
848.
851.
855.
856.
858.
860.
860.
862.
862.
865.
868.
869.
870.

35
56
83
67
04
15
22
76
87
84
14
35
14
71
71
24
18
34
22
81
27
65
64
57

376.8
394.48
402.33
412.93
422.8
434.5
441 .64
448.81
465.92
473.04
488.48
499
506.22
518.33
528.92
541.65
554.41
564.35
576.7
588.59
600.69
612.71
620.58
633.09
648.95
667.26
680.06
697.65
707.32
717.33
740.2
752.02
775.43
784.04
801.15
809.78
826.47
834.27
847.03
860.68
871.56
891
903.02
917.57
927.25
935.25
950.58
961.27
976.07
988.54
1010.65
1018.81

1033.5
1044.53
1062.34
1072.41
1096.42
1111.41
1125.88
1142.19

828.1

827.
828.
829.
831.

59
29
34
38

831.9

831.

03

829.8

828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
830.
830.

81
79
98
49
37
28
12
01
28
18
38
68
63
66
76
61
87
13
39
11
49

831.1

831.
832.
833.
834.
834.
835.
835.
835.
835.
835.
835.
836.
837.
840.
842.
843.
846.
848.
852.
855.
857.
858.
860.
860.
862.
863.
866.
868.
869.
870.

84
34
35
07
69
01
44
66
74
31
06
66
06
34
43
87
96
76
19
77
34
28
19
39
48
36
65
66
82
68

381.
395.
402.
417.
424.
436.
443.
452.
470.
475.
488.
499.
506.
518.
531.
547.
557.
566.
578.
589.
600.
614.

99
11
91
82
31
11
59
72
92
75
79
17
55
59
91
38
56
41
24
35
82
51

622.2

639.
649.
668.
686.
698.
710.
724.
740.
757.
776.
787.
802.
810.
826.
839.
853.
866.
872.
891.
904.
918.
928.
935.

08
09
88
58
58
31
29
78
35
38
36
11
04
92
13
74
27
48
65
63
74
57
64

952.6

964.

68

979.1

997.
1012.
1019.
1033.
1047.
1064.
1073.
1098.
1111.
1128.
1142.

19
64
34
63
23
34
17
47
74
02
53

827.
827.
828.
830.
831.
831.
830.
829.
828.
828.
828.
828.
828.
828.
827.
827.
828.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
830.

16
62
39
99
43
94
75
35
88
66
99
49
33
12
95
93
38
13
39
74
61
63
74
63
87
18
56
15

830.5

831.
831.
832.
833.
834.
834.
835.
835.
835.
835.
835.
835.
836.
837.
840.
842.
843.
847.
849.
853.
855.
857.
858.
860.

17
91
09
45
16
77
02
44
64
91
01
14
73
33
56
55
97
33
51
34
93
73
34
19

860.9
862.6
863.5

867.
868.
869.
870.

02
66
96
73



1150.67 871.72 1152.27
1165.26 872.37 1166.27
1180.6 873.38 1180.65
1187.59 874.22 1192.03
1204.43 874.65 1205.34
1214.4 874.96 1216.03
1225.51 874.39 1228.48
1236.29 874.02 1237.86
1244.72 874.37

Manning's n Values

Sta n val Sta

0 .03 68.68
353.34 .1 424 .5
792.35 .013 860.68

Bank Sta: Left Right
310.39 353.25

Ineffective Flow num=

Sta L Sta R Elev

436.11 1244.72 831.94

Right Levee Station=
Blocked Obstructions

Sta L Sta R Elev

34 68 855

CROSS SECTION

RIVER: Oldtown Creek
REACH: Reach

INPUT
Description: 4+92
Station Elevation Data
Sta Elev Sta
0 832.23 .86
10.5 831.05 11.25
27.92 829.6 28.69
39.47 828.29 40.33
47.72 827.74 49.6
55.14 827.68 56.2
61.79 827.44 62.04
68.71 827.82 72 .84
76.96 827.71 78.62
89.61 828.2 90.35
99.59 828.08 101.03
110.67 828.13 111.95
117 828.26 117.89
127.33 828.13 130.58
138.97 827.87 142.6
153.49 827.79 156.04
162.59 827.94 166.73
168.77 827.91 172.41
178.06 827.76 178.35
184.94 827.83 185.2

190.94 828 191.42
200.85 827.86 201.03
208.21 828 208.3

216.96 827.76 219.79
228.26 828.16 229.6

871.87
872.47
873.38
874.6
874.63
875
874.15
874.28

num=
n Val
.1
.013
.1

1155.83 872.07
1167.48 872.44
1181.05 873.44
1194.54 874.7
1207.24 874.67
1216.92 875.32
1229.55 874.13
1240.34 874.22

13

Sta n Val
310.39 .07
436.49 .1
1244.72 .1

Lengths: Left Channel

46.6 52.81

Permanent
F
436.11 Elevation=
num= 2
Sta L Sta R Elev
165 214 850

RS: 492.3110

num=
Elev
832.23
830.79
829.55
828.27
827.66
827.61
827.45
827.59
827.97
828.14
828.09
828.15
828.24
828
827.79
827.83
827.83
827.89
827.76
827.84
827.99
827.85
828.01
827.68
828.26

409
Sta Elev
4.82 831.86
21.31 830.59
30.56 829.28
43.46 828.13
50.77 827.64
57.75 827.64
65.8 827.69
73.02 827.59
81.47 828.13
93.81 827.88
101.28 828.09
112.14 828.1¢6
121.71 828.21
132.97 827.95
144.39 827.73
157.01 827.86
166.9 827.84
172.55 827.89
180.3 827.78
185.83 827.85
195.94 827.86
202.5 827.84
209.08 827.98
220.67 827.7
230.05 828.32

1156.
1170.
1182.
1200.
1209.
1219.
1230.

124

32
489

94
87
27
28
01
67
46
0.6

Sta
4.7
.83

Right

53.

82

25.
33.
44.
52.
60.
66.
75.
83.
94.
105.

11

121.
137.
145.
160.
167.
173.
182.
189.
196.
204.
212.
224.
231.

82

9.9

Sta
.64
08
79
04
71
34
39
42
65
78
73
2.5
78
08
97
15
14
93
21
45
69
99
34
79
25

872.
872.
873.

17
42
73

874.8

874.
875.
874.

68
27
05

874.1

n Val

06

.035

1

1180.
1186.
1201.
1211.
1221.
1230.
1243.

348
688

158
28
23
12
51
93
71
11

Sta
.58
.31

Coeff Contr.
.1

Elev

831.
830.
828.
828.
827.
827.
827.
827.

85
39
88
06
65
55
68
64

827.9

827.
827.
828.

93
99
17

828.2

827.
827.
827.
827.
827.
827.
828.
827.
827.

94
68
81
85
92
82
06
78
85

827.9

827.

93

828.5

26.
34.
45.
54.
61.
67.
76.
84.
96.
108.

11

121.
138.
151.
161.
168.

177

184.
190.
200.
206.
212.
225.
233.

Sta
.34
64
87
16
66
63
42
85
33
05
62
6.3
87
66
47
45
31
.75
27
72
26
64
87
64
51

872.
873.
874.
874.
874.
875.
874.
874.

17
33
08
79
91
15
02
25

n Val

.07

Expan.

.3

Elev

831.
829.
828.
827.
827.
827.
827.
827.
827.
827.
828.
828.
828.
827.
827.

45
95
71
95
68
43
78
69
89
97
08
28
21
88
68

827.8

827.
827.
827.
828.
827.
827.
827.
827.
827.

91
77
86
01
85
88
93
95
74



234.
262.
276.
285.
302.

321.
329.
336.
346.
352.
359.
370.
383.
393.
399.
405.

412

422.
428.
436.
446.
454.
460.
470.
477.
484.
496.
514.
524.
535.
544.

55

561.
570.
579.
587.
597.
605.
615.
621.
627.
637.
646.
657.
663.
670.
677.
688.
697.

70
721
737
744
754
760

77

Manning's n Values

86
92
05
71
66
313
11
43
62
24
83
54
21
02
22
09
72
.48
37
85
24
36
19
49
66
38
21
33
11
73
75
58
0.7
08
73
48
32
71
53
76
94
98
34
01
63
64
82
47
05
09
7.3
.11
.64
.73
.01
.92
3.1

Sta

827.
825.
826.
827.
826.
827.
830.
831.
831.
831.
830.
829.
828.
828.

26
54
66
26
61
48
07
55
71
46
04
51
26
52

828.6

828.
828.
828.
828.

36
25
32
45

828.6

828.
829.
829.
829.
829.
829.

96
27
19
21
36
47

829.8
829.8

830.
830.
830.
829.
829.
830.
831.
831.
832.

17
89
57
56
85
88
39
99
24

832.5

832.

81

832.9

833.
833.
833.
833.
832.
832.
831.
830.
830.
830.

02
02
12
13
95
45
51
83
49
26

829.7

829.
829.

49
73

829.8

830.
830.
831.

06
23
25

n Val

240
266
27

287.
305.
315.
322.
330.
340.
347.
353.
359.
371.
384.
393.
399.
406.
416.
422.
428.
436.
447 .
454.
464.
471.
478.
488.
499.
515.
528.
538.

54

554.
561.
573.
581.
591.
599.
606.
615.
622.
629.
640.

64
65
664
673
681
688

70
732
738

74
754
761
776

.35
.58
8.3
43
65
59
97
51
54
49
73
97
28
58
28
72
61
05
84
87
82
14
28
67
18
29
16
15
58
83
24
4.6
88
88
15
12
22
41
21
94
38
69
09
7.7
7.8
.36
.73
.12
.67
700
9.7
.03
.81
9.7
.75
.15
.36

Sta

825.29
825.79
826.88
827.33
826.67
828.38
830.68
831.58
831.83
831.31
829.9
829.49
827.76
828.56
828.59
828.29
828.19
828.4
828.48
828.6
828.97
829.21
829.18
829.05
829.42
829.48
830.03
829.71
830.25
831.14
830.06
829.56
830.35
830.95
831.55
832.02
832.31
832.64
832.82
832.9
833
832.87
833.19
833.07
832.95
832.41
831.32
831.13
830.36
829.94
829.61
829.8
829.7
829.72
829.99
830.22
831.56

num=
n Val

243.
271.
280.
289.
306.
317.
324.
334.
342.

357.
364.
376.
387.
393.
400.
407.
416.

42
430
440
448

45

466.
472.
481.
488.
503.
518.
530.

53

548.
554.
562.
574.
581.
591.
599.
6009.
6l6.

62

632.
641.
647.
657.
665.
675.
681.
691.
702.
711.
732.
739.
750.
755.
766.
778.

1

27
07
01
66
13
26
55
59
03
348
07
46
33
26
53
66
72
78
3.8
.36
.68
.37
4.5
33
33
98
58
22
53
87
8.5
83
95
76
44
14
61
83
87
08
3.8
22
02
72
93
31
31
57
08
54
17
05
07
16
46
15
07

3
Sta

824.
825.
827.
827.
826.
828.
831.
831.
831.
831.
829.
829.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
829.
829.

77
42
07
54
74
75
14
75
83
26
73
22
19
61
58
23
23
39
47
63
14
11
17
21

829.4

829.
829.
829.
830.
831.

830
830.
830.
831.
831.
832.
832.
832.
832.
832.
833.
832.
833.
833.
832.
832.
831.
831.
830.
829.
829.

72
97
45
57
17

01
33
07
65
02
32
65
83
89
02
99
14
07
92
26
29
06
27
88
51

829.8

829.

72

829.7

829.
830.
831.

97
34
63

n Val

245.

18

272.1

282.
291.
311.
317.
326.
334.

61
02
52
69
48
79

342.2

350.
358.
365.
381.
388.
394.
401.
410.
416.
424.
432.
440.
450.
458.
466.
474 .
482.
488.
5009.
520.
531.
542.

26
03
52
34
52
74
34
89
98
42
34
69
67
81
39
44
63
86
26
24
83
34

550.5
556.6

564.
574.
585.
593.
603.
610.
617.
627.
634.
641.
647.
659.
666.
675.
682.
692.
704.
.52
733.
.84

711

741

95
99
56
44
93
26
85
65
06
81
74
49
17
97
76
69
71

59

750.3

759.
768.
782.

75
74
82

Sta

824.

46

825.5

827.
827.
827.

31
38
37

828.9

831.
831.
831.
830.
829.
829.
828.

34
75
82
73
69
06
62

828.6

828.
828.
828.
828.
828.
828.
829.
829.
829.
829.
829.
829.
829.
829.
830.
831.
829.
829.
830.
831.
831.
832.
832.
832.
832.
832.
833.
833.
833.
833.
832.
832.
831.
830.
830.
829.
829.
829.
829.
829.
830.
831.
831.

55
24
37
38
48
81
14
15
19
22
45
73
97
99
66
26
52
83
43
19
71
08
32
73
83
84
03
03
06
06
48
21
08
93
28
77
51
66
77
71
13
17
79

n Val

251.
272.
283.
301.
311.
320.
328.
336.
342.
352.
359.
367.
382.
388.
396.
404.
411.
418.
424.
434.
442 .
452.
460.

46
476

495.
512.
521.
532.
542.

55

558.
567.
578.
586.
596.
605.
611.
620.
627.
634.
644.
653.
662.
669.
676.
685.
694.
705.
716.
735.
743.
750.
760.
769.

67
66
55
28
72
04
86
26
61
07
25
85
17
97
18
97
62
48
81
76
49
82
29
6.9
.54
483
12
71
47
56
84
0.6
02
11
99
92
83
45
68
27
87
83
57
58
47
46
94
18
31
77
34
22
22
68
78
54

Sta

824.
825.
827.

85
63
24

826.6

827.
829.
831.
831.
831.
830.
829.
828.
828.
828.
828.
828.

39
72
54
69
79
36
52
73
55
58
48
33

828.4
828.3

828.
829.
829.
829.
829.
829.
829.
829.
829.
830.
830.
831.
829.
829.
830.
831.
831.
832.
832.
832.
832.
832.
833.

49
01
26
21
21
24
46
74
72
01
84
26
51
85
61
24
96
21
47
81
82
92
04

833.1

833.
832.
832.
831.
830.
830.
830.
829.

15
84
51
85
88
89
28
77

829.8

829.

74

829.8

829.

75

830.2

831.

14

n Val



0 .03 202.5 .1 234.86 .07

282.61 .1 330.51 .013 346.24 .1
578.99 .013 657.93 .1 782.82 .1
Bank Sta: Left Right Lengths: Left Channel
234.86 282.61 95.23 97.56
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
340 580 831.8 F
640 782.82 833.2 F
Right Levee Station= 340.54 Elevation=
BRIDGE

RIVER: Oldtown Creek

REACH: Reach RS: 431

INPUT

Description:

Distance from Upstream XS = 61

Deck/Roadway Width = 24.3

Weir Coefficient = 2.6

Upstream Deck/Roadway Coordinates

num= 6

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
231 828.5 820 243.4 830.2 820
285 830.2 828.2 285.1 830.2 820

Upstream Bridge Cross Section Data

Station Elevation Data num= 409
Sta Elev Sta Elev Sta Elev
0 832.23 .86 832.23 4.82 831.86

10.5 831.05 11.25 830.79 21.31 830.59
27.92 829.6 28.69 829.55 30.56 829.28
39.47 828.29 40.33 828.27 43.46 828.13
47.72 827.74 49.6 827.66 50.77 827.64
55.14 827.68 56.2 827.61 57.75 827.64
61.79 827.44 62.04 827.45 65.8 827.69
68.71 827.82 72.84 827.59 73.02 827.59
76.96 827.71 78.62 827.97 81.47 828.13
89.61 828.2 90.35 828.14 93.81 827.88
99.59 828.08 101.03 828.09 101.28 828.09

110.67 828.13 111.95 828.15 112.14 828.16

117 828.26 117.89 828.24 121.71 828.21
127.33 828.13 130.58 828 132.97 827.95
138.97 827.87 142.6 827.79 144.39 827.73
153.49 827.79 156.04 827.83 157.01 827.86
162.59 827.94 166.73 827.83 166.9 827.84
168.77 827.91 172.41 827.89 172.55 827.89
178.06 827.76 178.35 827.76 180.3 827.78
184.94 827.83 185.2 827.84 185.83 827.85

190.94 828 191.42 827.99 195.94 827.86
200.85 827.86 201.03 827.85 202.5 827.84
208.21 828 208.3 828.01 209.08 827.98

216.96 827.76 219.79 827.68 220.67 827.7
228.26 828.16 229.6 828.26 230.05 828.32
234.86 827.26 240.35 825.29 243.27 824.77
262.92 825.54 266.58 825.79 271.07 825.42
276.05 826.66 278.3 826.88 280.01 827.07
285.71 827.26 287.43 827.33 289.66 827.54

240.35
388.97

Right
102.88

829.9

.06

.035

272
524

.66
.73

Coeff Contr.
.3

Sta Hi Cord
830.2
831.5

243.5
330

Sta

25.08
33.79
44.04
52.71
60.34
66.39
75.42
83.65
94.78
105.73
112.5
121.78
137.08
145.97
160.15
167.14
173.93
182.21
189.45
196.69
204.99
212.34
224.79
231.25
245.18
272.1
282.61
291.02

Elev

831.
830.
828.
828.
827.
827.
827.
827.

85
39
88
06
65
55
68
64

827.9

827
827
828

.93
.99
.17

828.2

827.
827.
827.
827.
827.
827.
828.
827.
827.

94
68
81
85
92
82
06
78
85

827.9

827

.93

828.5

824

.46

825.5

827
827

.31
.38

Lo C
82

26.
34.
45.
54.
61.
67.
76.
84.
96.
108.

11

121.
138.
151.
161.
168.

177

184.
190.
200.
206.
212.
225.
233.
251.
272.
283.
301.

ord
8.2
820

Sta
.34
64
87
16
66
63
42
85
33
05
62
6.3
87
66
47
45
31
.75
27
72
26
64
87
64
51
67
66
55
28

.07

Expan.

.5

Elev

831.
829.
828.
827.
827.
827.
827.
827.
827.
827.
828.
828.
828.
827.
827.

45
95
71
95
68
43
78
69
89
97
08
28
21
88
68

827.8

827.
827.
827.
828.
827.
827.
827.
827.
827.
824.
825.
827.

91
77
86
01
85
88
93
95
74
85
63
24

826.6



302

321.
329.
336.
346.
352.
359.
370.
383.
393.
399.
405.

412

422.
428.
436.
446.
454.
460.
470.

477

484.
496.
514.
524.
535.
544 .

55

561.
570.
579.
587.
597.
605.
615.
621.
627.
637.
646.
657.
663.
670.
677.
688.
697.

70
721
737
744
754
760

77

Manning's n Values

282
578

.66
313
11
43
62
24
83
54
21
02
22
09
72
.48
37
85
24
36
19
49
66
.38
21
33
11
73
75
58
0.7
08
73
48
32
71
53
76
94
98
34
01
63
64
82
47
05
09
7.3
.11
.64
.73
.01
.92
3.1

Sta

0
.61
.99

826.
827.
830.
831.
831.
831.
830.
829.
828.
828.

61
48
07
55
71
46
04
51
26
52

828.6

828
828
828
828

.36
.25
.32
.45

828.6

828.
829.
829.
829.
829.
829.

96
27
19
21
36
47

829.8
829.8

830.
830.
830.
829.
829.
830.
831.
831.
832.

17
89
57
56
85
88
39
99
24

832.5

832

.81

832.9

833.
833.
833.
833.
832.
832.
831.
830.
830.
830.

02
02
12
13
95
45
51
83
49
26

829.7

829
829

.49
.73

829.8

830
830
831

.06
.23
.25

n Val

.03
.1

.013

305.
315.
322.
330.
340.
347.
353.
359.
371.
384.
393.
399.
406.
416.
422.
428.
436.
447 .
454.
464.
471.
478.
488.
499.
515.
528.
538.

54

554.
561.
573.
581.
591.
599.
606.
615.
622.
629.
640.

64
65
664
673
681
688

70
732
738

74
754
761
776

20
330
657

65
59
97
51
54
49
73
97
28
58
28
72
61
05
84
87
82
14
28
67
18
29
16
15
58
83
24
4.6
88
88
15
12
22
41
21
94
38
69
09
7.7
7.8
.36
.73
.12
.67
700
9.7
.03
.81
9.7
.75
.15
.36

Sta
2.5
.51
.93

826.
828.
830.
831.
831.
831.

67
38
68
58
83
31

829.9

829.
827.
828.
828.
828.
828.

49
76
56
59
29
19

828.4

828.

48

828.6

828.
829.
829.
829.
829.
829.
830.
829.
830.
831.
830.
829.
830.
830.
831.
832.
832.
832.
832.

97
21
18
05
42
48
03
71
25
14
06
56
35
95
55
02
31
64
82

832.9

833
832.
833.
833.
832.
832.
831.
831.
830.
829.
829.

87
19
07
95
41
32
13
36
94
61

829.8
829.7

829.
829.
830.
831.

num=

72
99
22
56

n Val

.013

306.13
317.26
324.55
334.59
342.03
348
357.07
364.46
376.33
387.26
393.53
400.66
407.72
416.78
423.8
430.36
440.68
448.37
454.5
466.33
472.33
481.98
488.58
503.22
518.53
530.87
538.5
548.83
554.95
562.76
574.44
581.14
591.61
599.83
609.87
616.08
623.8
632.22
641.02
647.72
657.93
665.31
675.31
681.57
691.08
702.54
711.17
732.05
739.07
750.16
755.46
766.15
778.07

13
Sta
234.86
346.24
782.82

826.74
828.75
831.14
831.75
831.83
831.26
829.73
829.22
828.19
828.61
828.58
828.23
828.23
828.39
828.47
828.63
829.14
829.11
829.17
829.21
829.4
829.72
829.97
829.45
830.57
831.17
830
830.01
830.33
831.07
831.65
832.02
832.32
832.65
832.83
832.89
833.02
832.99
833.14
833.07
832.92
832.26
831.29
831.06
830.27
829.88
829.51
829.8
829.72
829.7
829.97
830.34
831.63

n Val
.07

311.
317.
326.
334.

52
69
48
79

342.2

350.
358.
365.
381.
388.
394.
401.
410.
416.
424.
432.
440.
450.
458.
466.
474 .
482.
488.
5009.
520.
531.
542.

26
03
52
34
52
74
34
89
98
42
34
69
67
81
39
44
63
86
26
24
83
34

550.5
556.6

564.
574.
585.
593.
603.
610.
617.
627.
634.
641.
647.
659.
666.
675.
682.
692.
704.
.52
733.
.84

711

741

95
99
56
44
93
26
85
65
06
81
74
49
17
97
76
69
71

59

750.3

759.
768.
782.

75
74
82

Sta
240.
388.

35
97

827.

37

828.9

831.
831.
831.
830.
829.
829.
828.

34
75
82
73
69
06
62

828.6

828.
828.
828.
828.
828.
828.
829.
829.
829.
829.
829.
829.
829.
829.
830.
831.
829.
829.
830.
831.
831.
832.
832.
832.
832.
832.
833.
833.
833.
833.
832.
832.
831.
830.
830.
829.
829.
829.
829.
829.
830.
831.
831.

55
24
37
38
48
81
14
15
19
22
45
73
97
99
66
26
52
83
43
19
71
08
32
73
83
84
03
03
06
06
48
21
08
93
28
77
51
66
77
71
13
17
79

n Val

.06

.035

311.72
320.04
328.86
336.26
342.61
352.07
359.25
367.85
382.17
388.97
396.18
404.97
411.62
418.48
424.81
434.76
442.49
452.82
460.29
466.9
476.54
483
495.12
512.71
521.47
532.56
542.84
550.6
558.02
567.11
578.99
586.92
596.83
605.45
611.68
620.27
627.87
634.83
644.57
653.58
662.47
669.46
676.94
685.18
694.31
705.77
716.34
735.22
743.22
750.68
760.78
769.54

Sta
272.66
524.73

827.
829.
831.
831.
831.
830.
829.
828.
828.
828.
828.
828.

39
72
54
69
79
36
52
73
55
58
48
33

828.4
828.3

828.
829.
829.
829.
829.
829.
829.
829.
829.
830.
830.
831.
829.
829.
830.
831.
831.
832.
832.
832.
832.
832.
833.

49
01
26
21
21
24
46
74
72
01
84
26
51
85
61
24
96
21
47
81
82
92
04

833.1

833.
832.
832.
831.
830.
830.
830.
829.

15
84
51
85
88
89
28
77

829.8

829.

74

829.8

829.

75

830.2

831.

14

n Val

.07



Bank Sta: Left Right
234.86 282.61
Ineffective Flow num=
Sta L Sta R Elev
340 580 831.8
640 782.82 833.2
Right Levee Station=

Coeff Contr.

.3
2

Permanent

340

F
F
.54

Downstream Deck/Roadway Coordinates

num= 6
Sta Hi Cord Lo Cord
380 829.21 820
433.5 830.2 828.2

39
43

Sta Hi Cord

1.9
3.6

83
83

Downstream Bridge Cross Section Data
num=

Station Elevation Data
Sta Elev Sta
0 834.02 1.12
6.93 833.84 8.34

13.79 834.64 14.93
21.04 835.05 25.86
31.64 834.4 31.75
37.31 833.87 41.91
46.89 833.57 48.21
57.79 833.7 59.29

66.04 833.53 70.45
75.98 833.36 80.2
85.95 833.17 88.09
94.52 833.04 96.85
103.97 832.75 105.79
113.77 832.37 114.98
124.89 831.89 126.55
137.33 831.77 137.73
142.11 831.74 143.43
153.04 831.02 153.75
160.24 830.61 164.38
171.21 830.33 171.52

182.45 830.49 182.78
197.65 830.97 197.99
209.15 830.69 219.33
231.18 830 232.34
237.66 829.99 238.17
243.74 830.02 244.9
253.39 829.93 253.73
261.67 829.97 264.51
270.18 830 271.5
277.38 829.92 279.24
288.01 829.87 288.35
298.26 829.83 298.89
304.99 829.78 305.18
311.5 829.7 315.76
343.4 829.6 343.¢61
350.35 829.56 350.79
356.61 829.61 358.23
363.41 829.39 365.71
368.35 829.18 372.29
378.28 829.1 379.04
385.08 829.05 385.25
390.91 827.85 391.71

397.24 824.59 397.56

E
833
833

83
834
834
833

83

833.
833.
833.
833.
833.
832.
832.
831.
831.

83

830.
830.
830.
830.
831.
830.

829.
830.
829.
829.
829.
829.
829.
829.
829.
829.

82
829
829

82
829

829
82
824

lev
.95
.87
4.7
.71
.39
.82
3.4
58
53
34
07
01
76
16
75
76
1.6
92
28
35
63
01
76
830
95
03
92
95
93
95
87
81
76
97
9.6
.57
.61
9.3
.15
829
.06
7.6
.46

48

2

9.
15.
26.
31.
42.
50.
59.
71.
81.

9

97.
108.
115.
127.
137.
144.
154.
164.

17
183
201
223
232

24
248
254
265
271

28

28

299.
305.
328.
344.
351.
360.
366.
373.
381.
385.
393.
399.

Expan.
.5
Elevation=
Lo Cord
0.2 820
0.2 820
5
Sta Elev
.93 833.84
18 833.95
43 834.7
31 834.63
96 834.39
72 833.7
02 833.44
39 833.57
74 833.54
73 833.24
1.3 833.04
09 833
62 832.86
45 832.05
57 831.77
82 831.76
69 831.49
66 830.87
72 830.28
2.2 830.38
.79 830.94
.44 830.83
.44 830.46
.68 829.98
0.5 829.91
.87 830.04
.96 829.91
.79 829.94
.53 829.93
2.4 829.93
8.6 829.86
59 829.78
73 829.76
13 830
94 829.64
14 829.59
62 829.57
38 829.28
58 829.06
34 829.21
83 829.08
14 827.08
55 824.24

82

20.
27.
35.
46.
53.
59.
74.
85.
92.
98.
1009.
121.
131.
138.

14
158
165

17
191
201
227

23

242.
249.
259.
266.
275.
282.

29

301.
310.
339.
347.
355.
361.
368.
374.
382.
388.
393.
401.

9.9

Sta
392
442

Sta
.16
.92
67
67
84
41
77
76
45
57
6l
16
75
02
34
01
7.5
.79
.84
3.9
.18
.57
.12
3.9
34
45
44
01
74
85
2.5
34
54
19
85
01
84
03
02
16
77
39
28

Hi Cord
830.2
830.4

Elev

833.
834.
835.
834.
834.

82
01
04
57
14

833.6

833.
833.
833.
833.
833.
832.
832.
831.
831.
831.
831.
830.
830.
830.
830.
830.
830.
830.
829.
830.
829.
829.
829.
829.
829.

67
57
48
19
06
96
93
77
74
77
23
81
23
47
98
83
31
01
89
01
96
93
85
92
87

829.8

829.
830.
829.
829.
829.
829.
829.

69
02
55
58
46
19
04

829.2
828.4

826.
824

95

Lo C
82

11.
20.
30.
37.
46.
57.
64.
75.
85.

9
103
11

122.
132.
141.
149.
159.
le6.
177.
196.

20
227
236
243
252

26

266.
276.
286.
293.
303.
311.
343.
349.
356.
362.
368.
375.

38
390
395
401

ord
8.2
820

Sta
.34
66
84
38
27
73
34
92
32
71
2.8
.64
1.7
81
14
97
14
93
73
18
86
6.6
.78
.76
.07
.02
0.5
47
03
75
94
74
42
23
15
07
41
12
79
3.3
.16
.97
.95

Elev

833.
834.
835.
834.
833.

79
29
05
49
87

833.6

833.
833.
833.
833.
833.
832.
832.
831.
831.
831.
831.
830.
830.
830.
830.
830.
830.
830.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
828.

69
54
39
19
07
76
82
83
68
74
23
69
24
68
94
72
26
02
94
97
95
94
85
86
81
83
69
61
53
63
44
19
06
15
08

825.1

823.

91



402.
413.
419.
430.
435.
446.
454.

46
471

485
495
505
520

53
538

54

560.
567.
577.
585.
597.
609.
621.
629.
639.

65

658.
670.
681.
689.
700.
712.
721.
730.
753.
761.
774.
790.
801.
8009.
820.
830.
841.
847.
859.
870.
881.
894.
904.
913.
923.
930.
939.
953.

Manning's n Values

401

28
73
66
66
56
54
32
5.8
.88
479
.02
.96
.64
.14
0.7
.19
9.5
14
45
56
55
38
57
26
35
62
1.1
34
41
94
01
18
37
89
84
37
07
96
93
01
13
58
77
36
77
77
72
97
11
44
62
15
21
56
67

Sta
0
.28

823.95
824.18
822.29
822.88
826.68
830.96
831.16
831.83
831.89
831.72
831.11
829.92
826.92
826.97
826.97
826.82
826.75
826.68
826.7
826.75
826.83
826.86
826.91
826.72
826.86
826.74
826.69
826.81
826.58
826.39
826.24
826.07
825.91
826.11
826
826.13
825.99
826.32
826.55
826.82
826.59
826.66
826.89
826.95
826.99
827.09
827.52
827.8
828.03
828.23
829.06
830.03
830.98
831.79
835.19

n Val
.03
.06

403.3
414.37
420.36
430.96
439.06
448.61
455.53
466.07
473.15
479.27
485.55
496.82
507.08
520.25
533.13
542.75
550.31
560.28
567.69
578.01
591.39
597.67
613.98
621.52
631.89
641.04
651.69
663.84
674.26
683.49
689.88
701.66
712 .44

723.3
737.36
754 .47
764.98

779.1
792.95
802.55
814.27
825.32
831.58
842.05
848.71
861.12
871.27
884.17
897.39
908.58
914.04
923.45
931.02
941.13
955.91

Sta
48 .21
433.57

824.07
824.06
822.26
822.93
828.47
831.05
831.17
831.87
831.88
831.68
831.06
829.75
826.47
826.97
826.97
826.89
826.75
826.68
826.7
826.75
826.9
826.86
827.05
826.72
826.77
826.74
826.65
826.68
826.71
826.41
826.19
826.06
825.9
826.11
826
826.06
826.16
826.34
826.62
826.61
826.63
826.78
826.96
826.85
826.92
827.17
827.56
827.93
828.15
828.53
829.14
830.06
831.09
831.87
836.27

num=
n Val
.013
.07

406.
415.
420.
431.
442 .
449.
455.
466.
473.
480.
489.
501.
510.
524.
537.
543.
554.
561.
571.
578.
591.
599.
614.
623.

53
14
98
24
61
87
99
19
47
72
39
73
03
64
23
73
17
62
98
67
61
52
36
28

633.6

644.
652.

07
86

665.1
675.6

686.
694.
705.
712.
724.
743.
755.
767.
783.

28
07
01
77
77
02
16
18
36

796.5

802.
815.
825.
836.

81
82
97
31

842.9

853.
864.
874.
887.

81
55
94
14

897.9
908.8

915.
924.
938.
944.

13
Sta

23
05
26
63

111.7

439.

06

824.
823.
822.
823.

04
89
24
03

830.4

831.
831.
831.
831.
831.
830.
827.

05
15
87
86
52
65
73

826.6

826.
826.
826.
826.
826.
826.
826.

96
85
96
72
64
67
65

826.9

826.
827.
826.
826.

87
01
78
74

826.7

826.
826.
826.
826.
825.
825.
825.
825.
826.
826.
826.

71
66
62
46
95
96
92
97
01
07
16

826.4

826.
826.

72
61

826.7

826.
826.
826.
827.
827.
827.
828.
828.
828.
829.

76
91
83
13
24
75
06
18
54
25

830.1

831.
832.

54
43

n Val

.03
.03

409.
417.
422.
432.
443.
450.
459.
467.
474.
483.
490.
502.
512.
526.
537.
547.
554.
563.
572.
579.
591.
606.

43
96
37
57
28
28
38
53
25
42
15
36
98
64
82
34
54
26
02
61
81
28

615.5

626.
633.
644.
657.
669.
676.
686.
696.
706.
716.
728.
747 .
758.
771.
783.
796.
804.

38
96
95
31
55
38
68
14
31
97
66
01
78
09
48
77
32

820.1

827.
837.

97
35

845.8

854.
868.
876.
892.
900.
909.
919.
924.
938.
945.

23
01
37
28
94
42
09
76
57
89

Sta
232.
466.

34
07

824.

07

822.8
822.3

823.
830.
831.
831.
831.
831.
831.

69
68
07
27
75
86
24

830.5
827.5

826.
826.
826.

73
96
84

826.8

826.
826.
826.
826.
826.
826.
826.
826.
826.
826.
826.
826.
826.
826.
825.
825.
826.
825.
826.
826.

67
64
67
51
91
87
88
89
73
68
83
59
59
42
94
94
18
93
02
08

826.3

826.
826.

41
73

826.6

826.
826.
826.
827.
827.
827.
827.

66
79
91
01
14
47
64

828.1

828.
828.
829.
830.
831.
832.

12
56
43
14
56
51

n Val
.013
.013

410.3
419.48
425.19
433.57
444 .37
452.14
460.44
469.35
477.58
484.52
492.31
502.55
514.24
530.42
537.87
548.11
555.78
566.08
573.74
582.19
596.03
608.71
616.42
627.61
635.08
645.67
657.76
669.84
681.79
687.92
698.94
711.79

718.2
729.23
749.19
760.51

773.2
784.99
800.85
808.44
820.21
829.99
840.06
847.05
854.46
869.59
876.56

892.6
903.51
912.57
919.36
925.08
939.31
949.92

Sta
385.25
477.58

824.
822.
822.

12
29
39

824.5

830.
831.

78
14

831.3

831.
831.
831.
830.
827.
826.
826.
826.
826.
826.
826.

81
88
16
17
45
65
99
84
83
53
66

826.8

826.
826.
826.
826.
826.
826.
826.
826.
826.

66
99
88
87
85
73
65
81
59

826.4

826.
826.
825.
826.
825.
826.
825.
826.
826.
826.
826.
826.
826.
826.
827.
827.

28
06
91
14
93
05
97
27
47
83
59
65
86
89
06
14

827.5

827.
828.
828.
828.
829.
830.
831.
833.

64
03
09
84
42
16
76
94

n Val

.07



533.13 .035 923.15 .1 955.91 .1

Bank Sta: Left Right Coeff Contr. Expan.
385.25 439.06 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
466.07 950 831.87 F
Right Levee Station= 466.07
Blocked Obstructions num= 2
Sta L Sta R Elev Sta L Sta R Elev
186 232 850 313 342 845

Elevation=

Upstream Embankment side slope =
Downstream Embankment side slope =
Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design =
Spillway height used in design

82

9.9

2 horiz.
2 horiz.

.98

Weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy

Momentum Cd = 1

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and Weir flow
Submerged Inlet Cd =
Submerged Inlet + Outlet Cd = .8
Max Low Cord =

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

CROSS SECTION

RIVER: Oldtown Creek

REACH: Reach RS: 394.7476
INPUT
Description: 3+95
Station Elevation Data num= 487
Sta Elev Sta Elev Sta Elev
0 834.02 1.12 833.95 2.93 833.84

6.93 833.84 8.34 833.87 9.18 833.95
13.79 834.64 14.93 834.7 15.43 834.7
21.04 835.05 25.86 834.71 26.31 834.63
31.64 834.4 31.75 834.39 31.96 834.39
37.31 833.87 41.91 833.82 42.72 833.7
46.89 833.57 48.21 833.4 50.02 833.44
57.79 833.7 59.29 833.58 59.39 833.57
66.04 833.53 70.45 833.53 71.74 833.54
75.98 833.36 80.2 833.34 81.73 833.24
85.95 833.17 88.09 833.07 91.3 833.04

20.

27

35.
46.
53.
59.
74.
85.
92.

Sta
.16
.92
67
.67
84
41
77
76
45
57
61

E

833.
834.
835.
834.
834.

83

833.
833.
833.
833.
833.

to 1.0 vertical
to 1.0 vertical

lev
82
01
04
57
14
3.6
67
57
48
19
06

line

11

20.
30.
37.
46.
57.
64.
75.
85.

9

Sta
.34
.66
84
38
27
73
34
92
32
71
2.8

Elev

833.
834.
835.
834.
833.

79
29
05
49
87

833.6

833.
833.
833.
833.
833.

69
54
39
19
07



94.
103.
113.
124.
137.
142.
153.
160.
171.
182.
197.
2009.
231.
237.
243.
253.
261.
270.
277.
288.
298.
304.

52
97
77
89
33
11
04
24
21
45
65
15
18
66
74
39
67
18
38
01
26
99

311.5
343.4

350.
356.
363.
368.
378.
385.
390.
397.
402.
413.
419.
430.
435.
446.
454.

35
61
41
35
28
08
91
24
28
73
66
66
56
54
32

465.8

471.

479
485.
495.
505.
520.

88

02
96
64
14

530.7

538.

19

549.5

560.
567.
577.
585.
597.
609.
621.
629.
639.

14
45
56
55
38
57
26
35
62

651.1

658.

34

833.04
832.75
832.37
831.89
831.77
831.74
831.02
830.61
830.33
830.49
830.97
830.69
830
829.99
830.02
829.93
829.97
830
829.92
829.87
829.83
829.78
829.7
829.6
829.56
829.61
829.39
829.18
829.1
829.05
827.85
824.59
823.95
824.18
822.29
822.88
826.68
830.96
831.16
831.83
831.89
831.72
831.11
829.92
826.92
826.97
826.97
826.82
826.75
826.68
826.7
826.75
826.83
826.86
826.91
826.72
826.86
826.74
826.69
826.81

96.
105.
114.
126.
137.
143.
153.
164.
171.
182.
197.
219.
232.
238.

85
79
98
55
73
43
75
38
52
78
99
33
34
17

244.9

253.
264.

73
51

271.5

279.
288.
298.
305.
315.
343.
350.
358.
365.
372.
379.
385.
391.
397.

24
35
89
18
76
61
79
23
71
29
04
25
71
56

403.3

414.
420.
430.
439.
448.
455.
466.
473.
479.
485.
496.
507.
520.
533.
542.
550.
560.
567.
578.
591.
597.
613.
621.
631.
641.
651.
663.

37
36
96
06
61
53
07
15
27
55
82
08
25
13
75
31
28
69
01
39
67
98
52
89
04
69
84

833.01
832.76
832.16
831.75
831.76
831.6
830.92
830.28
830.35
830.63
831.01
830.76
830
829.95
830.03
829.92
829.95
829.93
829.95
829.87
829.81
829.76
829.97
829.6
829.57
829.61
829.3
829.15
829
829.06
827.6
824.46
824.07
824.06
822.26
822.93
828.47
831.05
831.17
831.87
831.88
831.68
831.06
829.75
826.47
826.97
826.97
826.89
826.75
826.68
826.7
826.75
826.9
826.86
827.05
826.72
826.77
826.74
826.65
826.68

97

108.
115.
127.
137.
144.
154.
164.

.09
62
45
57
82
69
66
72

172.2

183
201
223
232

.79
.44
.44
.68

240.5

248
254
265
271

.87
.96
.79
.53

282.4
288.6

299.
305.
328.
344.
351.
360.
366.
373.
381.
385.
393.
399.
406.
415.
420.
431.
442.
449.
455.
466.
473.
480.
489.
501.
510.
524.
537.
543.
554.
561.
571.
578.
591.
599.
614.
623.

59
73
13
94
14
62
38
58
34
83
14
55
53
14
98
24
61
87
99
19
47
72
39
73
03
64
23
73
17
62
98
67
61
52
36
28

633.6

644
652

.07
.86

665.1

833
832.
832.
831.
831.
831.
830.
830.
830.
830.
830.
830.
829.
829.
830.
829.
829.
829.
829.
829.
829.
829.

830
829.
829.
829.
829.
829.
829.
829.
827.
824.
824.
823.
822.
823.

86
05
77
76
49
87
28
38
94
83
46
98
91
04
91
94
93
93
86
78
76

64
59
57
28
06
21
08
08
24
04
89
24
03

830.4

831.
831.
831.
831.
831.
830.
827.

05
15
87
86
52
65
73

826.6

826.
826.
826.
826.
826.
826.
826.

96
85
96
72
64
67
65

826.9

826.
827.
826.
826.

87
01
78
74

826.7

826.
826.

71
66

98.
1009.
121.
131.
138.

16
75
02
34
01

147.5

158.
165.

79
84

173.9

191.
201.
227.

18
57
12

233.9

242

.34
249.
259.
266.
275.
282.

45
44
01
74
85

292.5

301.
310.
339.
347.
355.
361.
368.
374.
382.
388.
393.
401.
4009.
417.
422.
432.
443.
450.
459.
467.
474 .
483.
490.
502.
512.
526.
537.
547.
554.
563.
572.
579.
591.
606.

34
54
19
85
01
84
03
02
16
77
39
28
43
96
37
57
28
28
38
53
25
42
15
36
98
64
82
34
54
26
02
61
81
28

615.5

626.
633.
644.
657.
669.

38
96
95
31
55

832.96
832.93
831.77
831.74
831.77
831.23
830.81
830.23
830.47
830.98
830.83
830.31
830.01
829.89
830.01
829.96
829.93
829.85
829.92
829.87
829.8
829.69
830.02
829.55
829.58
829.46
829.19
829.04
829.2
828.4
826.95
824
824.07
822.8
822.3
823.69
830.68
831.07
831.27
831.75
831.86
831.24
830.5
827.5
826.73
826.96
826.84
826.8
826.67
826.64
826.67
826.51
826.91
826.87
826.88
826.89
826.73
826.68
826.83
826.59

103.64
111.7
122.81
132.14
141.97
149.14
159.83
166.73
177.18
196.86
206.6
227.78
236.76
243.07
252.02
260.5
266.47
276.03
286.75
293.94
303.74
311.42
343.23
349.15
356.07
362.41
368.12
375.79
383.3
390.16
395.97
401.95
410.3
419.48
425.19
433.57
444 .37
452.14
460.44
469.35
477.58
484.52
492.31
502.55
514.24
530.42
537.87
548.11
555.78
566.08
573.74
582.19
596.03
608.71
616.42
627.61
635.08
645.67
657.76
669.84

832.
832.
831.
831.
831.
831.
830.
830.
830.
830.
830.
830.
830.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
828.

76
82
83
68
74
23
69
24
68
94
72
26
02
94
97
95
94
85
86
81
83
69
61
53
63
44
19
06
15
08

825.1

823.
824.
822.
822.

91
12
29
39

824.5

830.
831.

78
14

831.3

831.
831.
831.
830.
827.
826.
826.
826.
826.
826.
826.

81
88
16
17
45
65
99
84
83
53
66

826.8

826.
826.
826.
826.
826.
826.
826.
826.
826.

66
99
88
87
85
73
65
81
59



670.41 826.58 674.
681.94 826.39 683.
689.01 826.24 689.
700.18 826.07 701.
712.37 825.91 712.

721.89 826.11 723.3
730.84 826 737.36
753.37 826.13 754.47
761.07 825.99 764.98
774.96 826.32 779.1
790.93 826.55 792.95
801.01 826.82 802.55
809.13 826.59 814.27
820.58 826.66 825.32
830.77 826.89 831.58
841.36 826.95 842.05
847.77 826.99 848.71
859.77 827.09 861.12
870.72 827.52 871.27
881.97 827.8 884.17
894.11 828.03 897.39
904.44 828.23 908.58
913.62 829.06 914.04
923.15 830.03 923.45
930.21 830.98 931.02
939.56 831.79 941.13
953.67 835.19 955.91
Manning's n Values
Sta n Val Sta
0 .03 48.21
401.28 .06 433.57
533.13 .035 923.15
Bank Sta: Left Right
385.25 439.06
Ineffective Flow num=
Sta L Sta R Elev
466.07 950 831.87
Right Levee Station=
Blocked Obstructions
Sta L Sta R Elev
186 232 850
CROSS SECTION
RIVER: Oldtown Creek
REACH: Reach
INPUT
Description: FIS C-C
Station Elevation Data
Sta Elev Sta
0 833.58 .02
5.87 833.75 6.9
15.25 833.22 18.34
34.35 832.99 35.29
46.41 832.61 50.67
62.16 832.57 65.18
72.38 832.32 74.33

26
49
88
66
44

826.71 675.6 826.62
826.41 686.28 826.46
826.19 694.07 825.95
826.06 705.01 825.96
825.9 712.77 825.92
826.11 724.77 825.97
826 743.02 826.01
826.06 755.16 826.07
826.16 767.18 826.16
826.34 783.36 826.4
826.62 796.5 826.72
826.61 802.81 826.61
826.63 815.82 826.7
826.78 825.97 826.76
826.96 836.31 826.91
826.85 842.9 826.83
826.92 853.81 827.13
827.17 864.55 827.24
827.56 874.94 827.75
827.93 887.14 828.06
828.15 897.9 828.18
828.53 908.8 828.54
829.14 915.23 829.25
830.06 924.05 830.1
831.09 938.26 831.54
831.87 944.63 832.43
836.27
num= 13
n Val Sta n Val
.013 111.7 .03
.07 439.06 .03
.1 955.91 .1
Lengths: Left Channel
158.45 152.51
1
Permanent
F
466.07 Elevation=
num= 2
Sta L Sta R Elev
313 342 845
RS: 242.2423
num= 476
Elev Sta Elev
833.58 .65 833.53
833.68 12.39 833.03
832.98 23.95 833.19
833.02 40.93 832.99
832.5 52.98 832.4¢6
832.37 67.33 832.48
832.02 77.74 831.5

676.
686.
696.
706.
716.
728.
747 .
758.
771.
783.
796.
804.

82
827
837

84

854.
868.
876.
892.
900.
909.
919.
924.
938.
945.

232
466

38
68
14
31
97
66
01
78
09
48
77
32
0.1
.97
.35
5.8
23
01
37
28
94
42
09
76
57
89

Sta
.34
.07

Right

147.

82

2
13
24

4

5
67
79

17

9.9

Sta
.08
.72
.16
5.1
6.2
.43
.87

826.
826.
825.
825.
826.
825.
826.
826.

59
42
94
94
18
93
02
08

826.3

826.
826.

41
73

826.6

826.
826.
826.
827.
827.
827.
827.

66
79
91
01
14
47
64

828.1

828.
828.
829.
830.
831.
832.

12
56
43
14
56
51

n Val
.013
.013

681

687.
698.
711.

71
729
749
760

77

784.
800.
808.
820.
829.
840.
847.
854.
869.
876.

89

903.
912.
919.
925.
939.
949.

385
477

.79
92
94
79
8.2
.23
.19
.51
3.2
99
85
44
21
99
06
05
46
59
56
2.6
51
57
36
08
31
92

Sta
.25
.58

Coeff Contr.
.3

Elev

833.
833.
833.
832.
832.
832.
831.

64
22
24
72
45
47
45

14

26.
46.
56.
67.
79.

Sta
.52
.29
05
17
49
63
95

826.4

826.
826.
825.
826.
825.
826.
825.
826.
826.
826.
826.
826.
826.
826.
827.
827.

28
06
91
14
93
05
97
27
47
83
59
65
86
89
06
14

827.5

827.
828.
828.
828.
829.
830.
831.
833.

64
03
09
84
42
16
76
94

n Val

.07

Expan.

.5

Elev

833.
833.

79
25

833.2

832.
832.
832.
831.

61
45
49
44



80.

08

96.6

107.
118.
129.
140.
152.
170.
178.
185.
197.
.19
220.
229.
241.
256.
264.

212

18
86
59
41
06
26
46
26
76

33
52
16
93
44

275.6
286.1

292.
299.
308.
318.
322.
332.
341.
348.
359.
369.
378.
389.
395.
404.
412.
419.
425.
432.
441.
449.
462.
473.
489.
505.
514.
525.
541.
551.
567.

78
71
68
56
49
89
72
25
86
33
56
57
55
48
91
89
91
11
77
49
71
37
73
79
56
98
48
21
75

580.8

587.
599.

49
77

616.3

622.
630.
641.
655.
666.
675.
684.
695.

45
53
89
44
91
72
46
56

831.46
830.91
830.59
830.09
828.81
828.44
828.1
827.97
827.48
826.72
826.56
826.27
826.24
826.45
826.54
826.88
826.83
827.09
827.26
827.23
827.21
827.23
827.46
827.25
822.79
821.85
822.49
824.1
826.36
829.46
829.99
830.41
830
828.37
825.75
825.13
826.1
825.64
825.43
825.6
825.54
825.57
825.88
826.01
825.91
826.05
825.74
825.56
825.41
825.38
825.58
825.25
825.12
825.09
824.87
825.25
825.08
825.04
825.24
825.06

84.
96.

09
72

107.8

119.
130.
140.
156.
172.

76
66
88
81
04

178.6

188.
201.
215.
223.
231.
245.
257.
268.
277.
287.
293.
302.
310.
320.
324.

71
59
27
94
85
42
19
09
74
14
57
82
85
29
47

333.5

342.
353.
361.
371.
379.
390.
398.
404.
413.

79
13
18
63
32
13
48
82
06

420.3

431.
434.
442 .
454.
467.
479.
491.
508.
515.
527.
542.
555.
568.
581.
593.
602.
617.
623.
634.
642.
657.
671.
678.
684.
695.

74
71
78
66
28
21
32
81
27
18
03
69
18
47
53
27
41
99
78
47
57
87
69
94
83

831.
830.
830.
829.
828.

65
91
56
98
84

828.4

828.
827.
827.
826.
826.
826.
826.
826.
826.
826.
826.
827.

11
98
47
75
59
33
13
37
69
86
95
27

827.4

827.
827.
827.
827.
827.
822.
821.
822.
824.
826.
829.
830.
830.
829.
828.
825.
826.
826.
825.
825.
825.
825.
825.

826
826.
825.
825.
825.

24
24
32
31
07
64
89
81
23
62
55
13
53
99
31
57
08
09
54
58
51
74
87

06
83
96
76

825.5
825.4

825.
825.
825.
824.
825.
824.
825.
825.
825.
825.
825.

47
62
09
95
06
96
15
05
06
24
05

85.81
96.87
108.1
121.67
135.38
144.63
158.85
172.81
182.98
191.28
202.01
217.47
224.28
234.13
246.3
258.38
269.46
279.72
288.79
297.05
303.87
314.43
321.5
326.06
334.15
343.6
355.07
361.83
371.94
384.86
391.05
400.29
408
414.38
423.76
431.83
437.17
443.56
455.44
467.62
479.46
496
509.21
519.69
533.11
545
557.24
569.31
582.95
593.69
604.06
617.87
628.7
636.19
648.56
659.15
672.68
678.83
689.84
701.23

831.
830.
830.
829.
828.
828.
827.
827.
827.
826.

62
89
54
52
67
22
91
95
17
59

826.6

826.
826.
826.
826.
826.
827.
827.
827.
827.
827.
827.
827.
826.
822.

28
12
33
85
88
01
29
46
23
22
49
33
96
59

821.9

823.
824.
826.

12
24
69

829.6

830.

38

830.5

829.
827.
825.
826.
826.
825.
825.
825.
825.
825.
825.
826.
825.
825.
825.
825.
825.
825.
825.
825.

62
69
36
08
04
49
58
51
74
81
97
16
92
62
58
44
39
47
53
02

825.1

824.
825.
825.
825.
825.
825.

83
03
08
03
06
17

825.4

87.33

97.32
113.76
122.18
137.54
145.32
161.79
176.08
185.15
195.47
205.95
218.46
227.78
235.04
246.95
263.12
269.79
285.08
291.21
297.31

304.3
315.83
321.67
331.24
337.38
345.65
356.92
364.07
373.05

385.1
394.31
401.55
408.78
419.74
425.07

431.9
438.03

446.1
456.79
471.86
484.95
497.21
510.75
519.75
534.46
545.65

561.9
574.41

585.9
599.49
605.21
622.04
630.09
636.34
653.63
659.41
672.88
679.73
690.25
702.25

831.54

830.9
830.33

829.4
828.62
828.18
827.94
827.86
826.74
826.52
826.26
826.31
826.35
826.34
826.76
826.88
827.05
827.29
827.24
827.21
827.19
827.54
827.31
823.77
822.12
822.11
823.77
825.38
827.16

829.6
830.41
830.23
829.54
825.81

825.3
826.09
826.06
825.45
825.61
825.57
825.67

825.8
825.99
826.16
825.91
825.65
825.56
825.47
825.37
825.57
825.33
825.14
825.09
824.81
825.24

825.1
825.04
825.09
825.16
825.26

91.

62

100.9

118.
126.
139.
151.
167.
178.
185.
196.
206.
218.
228.
237.
256.
263.
274.
285.
291.
298.
305.
316.
321.
332.
338.
345.
358.
366.
376.
385.
395.
402.
412.
419.
425.

432
438.
448.
461.
472.
489.
503.
513.

57
44
62
29
85
27
22
57
04
72
56
15
19
93
11
45
48
51
13
66
83
31
25
91
48
79
28
23
27
59
27
81
79

25
66
28
34
63
15
75

521.2

539.
549.
565.
575.
586.

14
98
34
38
44

599.6

605.
622.
630.
636.

57
34
14
49

654.6

660.
673.
683.
692.
702.

75
25
38
65
75

831.03
830.94
830.13
829.16
828.57
828.07
827.92
827.5
826.72
826.56
826.26
826.33
826.36
826.56
826.87
826.81
827.23
827.27
827.24
827.18
827.18
827.53
827.3
823.1
822
822.14
823.92
826.07
828.71
829.61
830.42
830.02
828.6
825.78
825.15
826.09
826.05
825.38
825.59
825.59
825.57
825.82
825.96
826.02
825.98
825.72
825.51
825.42
825.35
825.58
825.28
825.14
825.08
824.82
825.2
825.05
825.05
825.28
825.12
825.23



706
718

.08
.92

732.1
743.4

751
770

.09
.97

785.1
803.8

818.
831.
839.
851.
862.
873.
884.

43
42
72
77
73
57
75

899.4

909
915

.97
.43

917.6

931.
939.
951.
968.
975.
995.

1005
1019

44
67
75
87
35
26
.78
.04

1029.3

1037

.25

825.
825.
825.
825.
825.
826.
827.
828.
828.
829.
831.
832.
833.
835.
836.
838.
841.

32
58
58
57
94
37
16
11
91
83
19
52
93
54
95
84
57

842.9

843.
845.
847.
850.
853.
855.
858.
861.

17
48
44
53
89
13
98
32

862.8

862
862

.88
.11

708.71
719.69
737.23
743.65
751.38
771.93
788.59
805.08
824.39
832
841.54
853.11
862.88
874.67
885.28
899.86
910.25
916.35
920.92
932.04
941.88
952.96
969
978.86
996.82
1006.35
1019.76
1033.6

Manning's n Values

Sta n Val

0 .1

355.07 .07

879.88 .1
Bank Sta: Left
326.06

Ineffective Flow

Sta L Sta R

400 840

Right Levee

Sta
182.98
373.05

1037.25

Right

373.05

num=

Elev
830.53

Station=

8.9
.39
7.7
79
33
11
62
33
8.6
16
76
52
16
88
71
87
46
69
18
67
36
76
07
67
27
88
25
86

2

Sta
.82
.57

0

825.48 70
825.57 720
825.66 73
825.56 743.
825.96 7509.
826.43 T72.
827.23 788.
828.12 810.
829.29 82
829.87 836.
831.24 842.
832.64 853.
833.93 864.
835.54 879.
836.98 889.
838.93 901.
841.67 910.
842.99 O9lo.
843.79 921.
845.73 935.
847.98 944.
850.89 954.
853.91 9609.
855.89 979.
859.44 1000.
861.36 1013.
862.85 1026.
862.3 1034.
num= 1
n Val
.03 302
.1 389
.1
Lengths:
Permanent
F
398.48

SUMMARY OF MANNING'S N VALUES

River:0ldtown Creek

Reach

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

River Sta.

1401.062
1109.832
796.1590
703.7970
651.5802
545.1257
492.3110

431

394.7476
242.2423

n2

.013

.03
.03

.013

.03

n4
.06
.06
.07
.07
.06

.013
.07

825.
825.
825.
825.
825.
826.
827.
828.
829.
830.
831.
832.
833.
836.

48
53
66
57
92
44
23
32
87
38
32
62
98
08

837.3

839.
841.
843.
843.

52
73
02
92

846.9

848.
851.
853.
856.
860.
862.

78
24
92
06
49
02

862.9

862.

23

n Val

1

.013

Left Channel

0

Elevation=

714
726
738

74

760.
772.
794.
810.
829.
836.
848.
857.
867.
881.
893.
904.
910.
9l16.
924.
936.
947.
958.
969.
985.
1000.
1014.
1027.
1035.

326
400

.56
.25
.05
9.4
75
85
62
54
21
58
19
43
44
52
59
25
65
71
61
69
58
36
17
08
68
64
48
15

Sta
.06
.29

Right

82

.035

.07

.013

.013

.013

.07

0

7.8

ng

.013
.013

.03

.013

.035
.035

825.
825.
825.
825.
826.
826.
827.
828.
829.
830.
831.
833.

54
55
65
71
03
44
46
32
91
44
58
14

834.5

836.
837.
840.
841.
843.
844.
847.
849.
852.
853.
856.
860.
862.
862.
862.

35
89
15
76
02
53
16
65
15
94
94
49
11
86
24

n Val

.07
.1

716.
732.
742.
750.
766.
779.
799.
811.
829.
837.

84

857.
869.
884.
894.
906.
911.
9l1e6.
927.
937.
947.
961.
969.
990.
1005.
1017.
1028.

103

33
434

74
02
09
14
58
51
08
71
46
33
9.1
91
33
01
53
43
67
95
48
11
77
19
35
07
76
57
17
5.8

Sta
3.5
.71

Coeff Contr.
.1

no

.013
.013
.035

.013

825.
825.
825.
825.
826.
826.
827.
828.

58
58
56
81
15
79
66
42

829.9

830.
831.
833.
834.
836.
838.
840.
842.
843.
844.

63
81
21
76
91
05
69
01
06
61

847.2

849.
852.
853.
858.
861.
862.
862.
862.

75
64
97
23
32
58
89
18

n Val

.06

.035

Expan.

.3



SUMMAR

River:

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

Y OF REACH LENGTHS

Oldtown Creek

Reach River Sta.

1401.062
1109.832

796.
703.
651.
545.
492.

431

394.
L2423

242

1590
7970
5802
1257
3110

7476

Br

Left

293.
308.
96.
56.
111.

81
79
02
86
44

46.6

95.

idge

158.

23

45

Channel

291.
313.
92.
52.
106.
52.
97.

152.

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

Oldtown Creek

Reach River Sta.

1401.062
1109.832

796.
703.
651.
545.
492.

431

394.
242.

1590
7970
5802
1257
3110

7476
2423

Contr.
.1
.1
.1
.1
.1
.1
.3

Bridge
.3
.1

Expan.

O w wwwww

(&)}

23
67
36
22
45
81
56

51
0

Right

3189.
310.
85.
53.
103.
53.
102.

147.

49
72
26
96
86
82
88



Profile Output Table - Standard Table 1

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)

Reach 1401.062 20% AEP 763.00 826.35 832.56 831.38 832.58 0.000635 1.07 728.37 344.83 0.11
Reach 1401.062 1% AEP 2000.00 826.35 833.28 832.55 833.35 0.001736 2.00 976.75 348.43 0.19
Reach 1109.832 20% AEP 763.00 824.36 830.54 827.86 830.73 0.004127 3.67 276.99 160.36 0.31
Reach 1109.832 1% AEP 2000.00 824.36 832.07 830.61 832.40 0.006418 5.40 580.03 483.02 0.40
Reach 796.1590 20% AEP 763.00 824.79 830.07 828.58 830.11 0.001045 1.78 518.75 303.33 0.16
Reach 796.1590 1% AEP 2000.00 824.79 831.68 829.55 831.75 0.000852 2.02 1020.92 642.51 0.15
Reach 703.7970 20% AEP 763.00 823.18 830.02 826.25 830.05 0.000406 1.18 636.07 301.87 0.10
Reach 703.7970 1% AEP 2000.00 823.18 831.63 828.89 831.69 0.000449 1.52 1140.85 659.92 0.11
Reach 651.5802 20% AEP 763.00 823.44 829.99 826.79 830.02 0.000642 1.62 576.28 286.62 0.13
Reach 651.5802 1% AEP 2000.00 823.44 831.59 829.22 831.66 0.000697 2.04 1049.36 652.81 0.14
Reach 545.1257 20% AEP 763.00 823.31 829.85 826.82 829.92 0.001348 2.43 521.81 231.45 0.19
Reach 545.1257 1% AEP 2000.00 823.31 831.38 829.15 831.52 0.002434 3.90 885.26 546.22 0.27
Reach 492.3110 20% AEP 763.00 824.46 829.85 828.03 829.87 0.000345 1.13 688.00 293.44 0.10
Reach 492.3110 1% AEP 2000.00 824.46 831.40 828.71 831.45 0.000442 1.57 1159.34 645.59 0.12
Reach 431 Bridge

Reach 394.7476 20% AEP 763.00 822.24 828.17 825.84 828.42 0.005140 3.99 191.08 48.70 0.36
Reach 394.7476 1% AEP 2000.00 822.24 829.42 827.94 830.33 0.014849 7.66 262.97 78.10 0.62
Reach 242.2423 20% AEP 763.00 821.85 827.76 825.43 827.85 0.002156 2.57 320.63 197.61 0.23
Reach 242.2423 1% AEP 2000.00 821.85 829.10 827.66 829.26 0.002156 3.11 630.56 661.48 0.24

Profile Output Table - Six XS Bridge

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)
Reach 545.1257 20% AEP 829.92 829.85 826.82 0.03 0.01 231.45 129.28 526.55 107.16 2.43
Reach 545.1257 1% AEP 831.52 831.38 829.15 0.04 0.03 546.22 554.56 1098.37 347.08 3.90
Reach 492.3110 20% AEP 829.87 829.85 828.03 293.44 487.18 228.96 46.86 1.13
Reach 492.3110 1% AEP 831.45 831.40 828.71 645.59 1454.07 434.73 111.20 1.57
Reach 431 BR U 20% AEP 829.87 829.85 828.20 213.86 41.01 717.95 4.28 6.80
Reach 431 BR U 1% AEP 831.45 831.40 828.82 644.89 774.41 1205.93 20.18 7.30
Reach 431 BR D 20% AEP 829.85 829.70 825.83 45.48 41.01 722.23 3.92
Reach 431 BR D 1% AEP 831.45 830.98 827.93 662.69 774.41 1211.62 14.49 5.32
Reach 394.7476 20% AEP 828.42 828.17 825.84 0.49 0.08 48.70 763.00 3.99
Reach 394.7476 1% AEP 830.33 829.42 827.94 0.70 0.37 78.10 33.79 1963.38 2.83 7.66
Reach 242.2423 20% AEP 827.85 827.76 825.43 197.61 283.60 479.30 0.11 2.57

Reach 242.2423 1% AEP 829.26 829.10 827.66 661.48 1219.80 777.77 2.43 3.11



Appendix G

HEC-RAS Output for Proposed
Bridge

O
=
O
=
O
=
a
<

CARPENTER__~
M ARTYH‘[MS}E J‘fllfﬁ?F N h




HEC
U

Hy

X X XXXXXX
X X X

X X X
XXXXXXX XXXX

X X X

X X X

X X XXXXXX

PROJECT DATA

Project Title: GRE-68-12.65
Project File : GRE-68-12.pr
Run Date and Time: 2/11/202

Project in English units

PLAN DATA

Plan Title: OldtownCreekPro
Plan File : p:\DBP\EAG\0003
Engineering\Structures\SEFN
12.p04

Geometry Title:

Geometry File
Engineering\Structures\SEN
12.g03

Flow Title

Flow File
Engineering\Structures\SEFN
12.f01

Plan Summary Information:

Number of: Cross Sections =

Culverts
Bridges

Computational Information
Water surface calculati
Critical depth calculat
Maximum number of itera
Maximum difference tole
Flow tolerance factor

Computation Options
Critical depth computed
Conveyance Calculation

-RAS HEC-RAS 6.6 September 2024
.S. Army Corps of Engineers
drologic Engineering Center

609 Second Street

Davis, California

XXXX XXXX XX XXXX
X X X X X X X
X X X X X X
X XXX  XXXX XXXXXX XXXX
X X X X X X
X X X X X X X
XXXX X X X X XXXXX

J
5 11:37:21 AM

p CM edit
_GRE-68-12.65\115388\400-
2926107\EngData\Hydraulics\HEC-RAS\Ex and Prop\GRE-68-

OldtownCreekProposed CM edit
p:\DBP\EAG\0003 GRE-68-12.65\115388\400-
2926107\EngData\Hydraulics\HEC-RAS\Ex and Prop\GRE-68-

OldtownCreekFIS
p:\DBP\EAG\0003 GRE-68-12.65\115388\400~
2926107\EngData\Hydraulics\HEC-RAS\Ex and Prop\GRE-68-

9 Multiple Openings = 0
= 0 Inline Structures = 0
= 2 Lateral Structures = 0
on tolerance = 0.01
ion tolerance = 0.01
tions = 20
rance = 0.3

0.001

only where necessary
Method: At breaks in n values only



Friction Slope Method:

Computational Flow Regime:

FLOW DATA

Flow Title:

Flow File

12.£01

Flow Data

River

2% AEP

Oldtown Creek

1740

OldtownCreekFIS

Average Conveyance
Subcritical Flow

p:\DBP\EAG\0003 GRE-68-12.65\115388\400-
Engineering\Structures\SFN 2926107\EngData\Hydraulics\HEC-RAS\Ex and Prop\GRE-68-

(cfs)

Reach

1%

200

AEP
Reach

0

Boundary Conditions

River Reach
Oldtown Creek Reach
Oldtown Creek Reach
Oldtown Creek Reach
Oldtown Creek Reach

GEOMETRY DATA

Geometry Title:
Geometry File

Profile

20% AEP
4% AEP
2% AEP
1% AEP

4%

AEP

1499

RS 20% AEP
1401.062 763
Upstream

Known WS = 834

OldtownCreekProposed CM edit
p:\DBP\EAG\0003 GRE-68-12.65\115388\400-

Normal S
Normal S
Normal S

Known

WS

Downstream

0.002156
0.002156
0.002156
829.1

Engineering\Structures\SFN 2926107\EngData\Hydraulics\HEC-RAS\Ex and Prop\GRE-68-

12.g03
CROSS SECTION

RIVER: Oldtown Creek
REACH: Reach

INPUT
Description: FIS E-E
Station Elevation Data
Sta Elev Sta
0 830.99 .07
5.59 830.97 6.19
13.58 830.94 16.1
22.71 830.86 23.26
30.07 830.72 30.58
36.15 830.73 39.51
45.19 830.87 46.28
52.09 830.93 53.37
59.63 830.79 62.48
69.73 830.6 70.17
75.95 830.73 76.51
85.14 830.93 85.2
91.54 831.04 92.97
98.55 831.15 101.93
109.77 830.77 109.98

RS: 1401.062
num= 426

Elev Sta Elev
830.99 .54 831 2.
830.93 7.92 830.89 11.
830.89 18.28 830.83 19.
830.85 24.86 830.87 28.
830.71 33.66 830.86 33.
830.49 39.53 830.49 41.

830.9 47.62 830.89 4
830.92 56.6 830.85 56.
830.91 64.58 830.93 64.

830.6 71.82 830.72 73.
830.76 79.36 830.96 80.
830.93 87.34 830.91 88.
831.03 95.51 831.05 96.
831.07 102.93 831.04 104.
830.79 110.53 830.83 113.

Sta
19
29
25
06
99
95
8.1
77
61
72
48
11
32
29
25

Elev

830.
830.
830.
830.
830.
830.

98
89
86
75
84
68

830.9

830.
830.
830.
830.
830.
831.

831
831.

85
93
83
91
93
06

19

Sta
.69
12.
21.
28.
34.
44 .
50.
58.
68.
75.
81.

14
48
43
54
12
94
94
09
13
65

90.7

98.

48

104.8

115.

57

Elev

830.
830.
830.
830.
830.
830.

94
93
82
75
81
82

830.9

830.
830.
830.
830.
831.
831.
830.
831.

76
74
78
86
06
15
98
19



11e6.

75

124.6
130.8

138.
144.
153.
lee6.
.49
181.
194.
203.
230.
243.
253.
262.
270.
278.
285.
292.
302.
308.
315.
322.
328.
338.
348.
363.
375.

172

16
63
46
75

63
72
93
37
15
44
73
69
86
57
11
67
67
43
07
34
06
57
98
09

393.3

408.
419.
434.
449.
463.
484.
498.
507.
514.
524.
531.
540.
550.
557.
565.
570.
584.
595.

35
52
76
58
97
12
29
68
35
62
11
99
28
28
04
89
45
58

614.8

628.
641.
650.
664.
672.
681.
688.
695.
707.
715.
722.
732.

68
26
67
56
47
25
54
08
24
24
96
42

831.
831.
831.
833.
833.
834.

25
66
88
09
75
28

834.3

834.
833.
830.
826.
832.

16
92
85
35
13

832.3

831.

17

830.8

830.
830.
830.
829.
829.
829.
829.
830.
830.
830.

831
831.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
831.
834.
835.
836.
836.
836.

57
32
13
79
62
93
92
16
12
77

02
49
66
44
44
45
39
66
61
58
29
23
86
31
97
78
28
42
33

836.5

836.
836.
837.
836.
836.
835.
835.
835.
835.
834.

93
51
33
64
27
54
44
17
17
75

834.9

834.
834.
835.

66
81
37

118.
125.
132.
140.
149.
155.
167.
.07
183.
198.
208.
233.
247.
254.
264.
273.
279.
287.

174

89
36
49
68
06
29
06

03
71
58
69
69
56
23
06
59
22

293.5
302.7
310.1

316.
322.
331.
338.
351.
366.
379.
394.
410.
420.
438.
455.
464.
484.
499.
508.
517.
525.
531.
541.

47
83
38
15
54
26
93
38
09
93
39
37
59
74
45
55
06
14
24
26

551.2

560.
568.
574.
585.
597.
618.
635.
642.
654.

65
21
63
46
58
86
46
82
46

666.3

674.
682.
689.
697.
708.
716.

27
48
98
99
51
01

724.7

734.

32

831.26
831.65
831.95
833.49
833.99
834.3
834.29
834.11
833.86
829.13
827.26
832.27
831.7
831.12
830.66
830.44
830.33
829.87
829.66
829.62
829.93
829.84
830.19
830.29
830.77
830.93
830.68
830.41
830.74
830.49
830.55
830.45
830.54
830.65
830.61
830.52
830.27
830.3
830.82
831.36
835
835.92
836.42
836.41
836.43
836.5
836.91
836.97
836.82
836.87
836.02
835.5
835.4
835.11
835.15
834.92
834.92
834.68
834.95
835.54

120.

68

126.7

135.
141.
149.
158.
169.
175.
184.
199.
228.
234.
250.
256.
264.
274.
279.
287.
296.
305.
310.
317.
325.
333.
339.
355.
367.
387.
404.
411.
423.
440.
456.
468.
488.
500.
511.
517.
528.
534.
541.
553.
561.

42
55
49
56
59
95
03
73
96
75
42
26
82
14
88
87
43
08
85
91
64
55
18
56
94
06
71
74
68
65
27
04
54
73
29
98
32
68
99
26
28

568.3

575.
587.
599.
622.
635.
644.
657.
667.
675.
685.
691.
699.
7009.
720.
727.
736.

53
92
91
11
77
67
58
21
09
38
64
27
18
13
29
23

831.
831.
832.
833.
834.
834.
834.
834.
833.
828.
831.

45
64
63
59
03
21
19
05
82
46
83

832.3

831.
830.
830.

49
95
63

830.4

830.

31

829.8

829.

85

829.8

829.
829.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
831.
832.
835.
836.
836.
836.
836.
836.
836.

93
94
24
49
81
43
63
28
51
52
77
39
48
41
55
52
18
32
17
39
04
07
42
42
42
54
79

837.1

836.
837.
835.
835.
835.

86
06
74
49
41

835.3

835.
834.
834.
835.
835.
835.

08
94
89
02
35
66

121.14
129.24
135.92
143.76
150.13
164.39
170.09
177.45
184.92
201.04
230.13
236.42
251.02
259.17
266.06
274.79
280.88
289.27
297.54
306.61
311
319.92
327.65
333.66
339.9
356.52
371.36
390.01
405.27
413.94
425.4
441.47
460.61
470.15
491.11
501.55
513.16
519.2
528.74
538.02
547.98
554.16
562.13
568.7
577.68
588.61
600.52
623.58
636.91
646.45
657.85
670.81
678.38
685.77
692.31
701.81
711.44
720.41
728.66
737.09

831.
831.
832.

47
82
74

833.7

834.
834.
834.

834
833.
827.
832.

05
25
17

78
66
09

832.5

831.
830.
830.
830.
830.
829.
829.
829.
829.

45
84
64
37
24
83
83
87
94

830.1

830.

12

830.5

830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.

85
42
58
27
53
48
53
44
49
36
76
54

830.2

830.
831.
833.
835.
836.
836.
836.
836.
836.
836.
837.
836.
836.
835.
835.
835.
835.
835.
834.
834.
835.
835.
835.

34
18
76
69
13
45
41
39
56
81
61
76
87
71
44
55
24
09
96
86
02
37
63

122.5

130.
136.
143.
152.

24
08
85
88

164.6

170.
180.
187.
203.
230.
.26
251.
261.
269.
276.
282.
291.
299.
307.
314.
321.
327.

241

63
35
46
13
32

44
73
59
51
28
37
28
99
13
49
82

336.9

340.
358.
371.
390.
406.
418.

98
85
44
84
16
68

429.2

444 .
463.
483.
493.
502.
513.
520.
528.
539.
548.
555.
564.
570.
578.

21
34
48
56
38
59
44
96
24
45
02
11
48
92

591.4

612.
624.
637.
649.
658.
671.
678.
687.
694.
702.

15
74
95
11
45
41
78
96
18
23

713.4

720.
730.
739.

65
14
44

831.56
831.86
832.77
833.71
834.24
834.26
834.16
833.95
833.65
826.65
832.13
832.54
831.38
830.85
830.6
830.31
830.13
829.89
829.61
829.91
829.96
830.14
830.11
830.72
830.84
830.45
830.58
830.22
830.53
830.55
830.52
830.42
830.61
830.59
830.99
830.52
830.22
830.57
831.22
834.31
835.7
836.19
836.44
836.32
836.35
836.94
836.62
837.62
836.75
836.41
835.71
835.45
835.54
835.14
834.83
834.94
834.85
835
835.33
835.67



741.16 835.84 743.4
751.38 835.99 752.51
764.58 836.82 765.15
772.2 837.5 774.34
783.37 839.32 785.21
793.64 840.72 797.45
811.06 843.51 811.42
816.5 844.69 818.57
828.59 847.08 828.84
840.05 850.07 841.43
850.27 852.05
Manning's n Values
Sta n Val Sta
0 .035 150.13
236.42 .1 250.42
850.27 .1
Bank Sta: Left Right
187.46 236.42
Ineffective Flow num=
Sta L Sta R Elev
0 0 835
241.26 850.27 832.54
Left Levee Station=
Right Levee Station=

CROSS SECTION

RIVER: Oldtown Creek
REACH: Reach

INPUT
Description: 11410

Station Elevation Data
Sta Elev Sta
0 835.57 1.08
13.72 835.39 17.34
29.91 835.16 31.86
39.12 835.2 41.1

46.68 835.07 47.84
54.55 835.12 55.98
61.54 834.88 62.64
69.23 835.04 71.12
75.13 834.99 78.35
84.54 834.73 86.01
95.11 834.74 97.17
103.05 834.61 106.33

112.87 834.37 113.9
119.47 834.08 121.76
130.66 834.3 131.33
137.47 833.35 139.83
147.13 832.55 147.69
153.35 832.22 156.65
162.49 832.21 162.76
173.58 832.04 181.58
196.07 831.8 199.28
207.16 831.98 209.5
216.01 831.89 216.34
223.3 832.11 225.76

835.76 744.12 835.74
836.11 756.76 836.6
836.87 768.35 837.35
837.86 776.3 838.18
839.63 786.26 839.75
841.13 798.29 841.31
843.57 811.55 843.59
844.95 821.62 845.38
847.14 834.53 848.34
850.26 846.98 851.19
num= 11

n Val Sta n Val

.013 187.46 .07

.035 348.57 .1
Lengths: Left Channel

293.81 291.23
Permanent
F
F

153.46 Elevation=
241.26 Elevation=
RS: 1109.832
num= 477

Elev Sta Elev
835.55 7.37 835.49
835.35 18.52 835.36
835.2 33.41 835.21
835.2 41.7 835.22
835.09 50.42 835.15
835.08 57 835.05
834.85 66.99 834.87
835.06 72.79 835.06
834.9 79.49 834.88
834.65 89.5 834.81
834.78 97.72 834.76
834.65 107.38 834.57
834.36 116.14 834.25
833.95 123.05 833.91
834.19 134.25 833.9
833.17 142.03 833.12
832.5 148.17 832.48
832.18 157.04 832.19
832.22 164.82 832.09
831.88 184.84 831.88
831.85 201.61 831.71
832.08 210.67 832.04
831.9 216.49 831.89
832.27 227.6 832.21

748
757
769
778

800.
811.
824.
835.
847 .

201
554

834
832

10.
23.
35.
44,
51.
57.
67.
74.

8

91.
100.
108.

117

125.
134.
142.
151.
157.
166.
186.
202.
213.
216.
227.

.47
.97
.23
.91
787
38
61
07
69
17

Sta
.04
.16

Right
319.49

.28
.54

Sta
99
26
16
85
52
98
31
66
0.3
65
71
21
.48
85
89
14
24
29
34
31
72
62
62
96

835.88
836.58

837.4
838.86
839.86
841.79
843.61
845.72
848.62
851.24

n Val
.06
.013

750.99
763.66
771.29
779.57
793.02
802.41
814.56

828.4

837.1
847.64

Sta
208.58
565.04

Coeff Contr.

.1

836
836.72
837.42
838.96
840.63

842.1
844.22
847.03
848.97

851.4

n Val
.07

Expan.
.3

Elev

835.
835.
835.
835.
835.
835.
834.

835
834.
834.

52
26
22
18
16
03
88

83
75

834.7
834.5

834.
834.
833.
833.
832.
832.
832.
831.
831.
831.
831.
832.

18
19
87
11
26
15
19
81
75
85
89
18

24.
36.
45.
52.
58.
67.

7

82.

93.
102.
111.
117.
129.
136.
145.
152.
159.
167.
190.
204.
214.

22
228

Sta
13
29
44
13
28
87
39
4.8
73
73
66
89
74
31
39
56
38
12
23
73
43
52
2.1
.36

Elev

835.
835.
835.
835.
835.
835.
834.

835
834.
834.

39
25
22
18
09
01
89

73
71

834.6

834.
834.
834.
833.
832.
832.
832.
832.
831.
831.
831.
832.
832.

37
17
48
54
62
24
07
24
81
91
88
03
17



233.
239.

31
34

248.7

256.

56

263.1
271.5

277.
284.

37
17

291.2

297.
308.
319.
325.
331.
337.
345.
355.
368.
385.
397.
408.
420.
432.
455.
470.
476.
491.
500.
508.
520.
525.
536.
542.
550.
559.
572.
581.
597.
602.
615.
625.
631.
639.
655.
661.
677.
687.
697.
705.
717.
725.
736.
.58
758.
766.
772,
784.
798.
815.
827.

747

87
92
29
11
46
42
51
45
86
66
06
06
92
31
75
14
91
41
97
82
02
15
33
76
17
83
05
56
25
53
91
11
53
26
17
63
72
65
83
54
63
06
54

17
01
51
78
13
64
77

832.
832.
832.
832.
832.
831.
831.
831.
831.
831.
831.
831.
829.
826.
824.
824.
824.

39
43
32
16
14
95
92
81
71
78
85
21
02
71
72
46
63

830.8
830.7

830.
830.
830.
830.
829.

62
15
62
47
94

829.9

829.
829.
828.

62
51
59

828.7

830.
833.
834.
834.
834.
834.
833.
833.
831.
831.
831.
830.
831.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.

97
02
67
88
29
07
42
09
89
76
46
81
13
76
69
65
69
51
52
81
84
42
31

830.4

830.
830.
830.
830.

26
33
02
18

829.9

829.
830.

95
24

233.
240.
250.
258.
265.
272.
279.
285.
294.
299.
309.
319.
325.
331.

65
24
78
25
76
95
11
08
39
23
65
46
46
48

338.3

346.
358.
369.
387.
398.
410.
.81
442 .
458.
471.
479.
494.
501.

421

29
65
83
44
32
35

16
09
19
25
49
48

509.6

520.
530.
537.
544.
550.
561.
573.
585.
597.
603.
619.
626.
633.

62
67
01
35
33
98
75
28
37
33
16
03
18

641.4

655.
667.
679.
692.
699.
707.
717.
.76
741.
748.
758.
766.
775.
788.

727

57
53
46
98
62
86
81

75
17
63
44
69
44

803.2

817.

82

833.4

832.
832.
832.

42
43
32

832.1

832.
831.
831.
831.

02
88
86
78

831.8

831.
831.
831.
828.

76
88
21
86

826.7

824.
824.
826.
830.
830.
830.
830.
830.
830.
829.
829.
829.
829.
828.

61
46
57
73
85
75
15
62
24
78
94
35
07
57

828.8

831.
834.
834.
834.
834.
833.

16
27
74
85
28
91

833.6

832.

92

831.9

831.

76

831.4

830.
831.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.

82
02
77
65
63
75
57
54
72
84
39
33
37
27

830.3

830.

16

830.2

829.
830.
830.

92
03
33

236.06
244.86
251.17
260.09
266.81
273.39
281.55
286.78
294.88
301.13
310.45
319.67
325.58
331.5
339.7
349.64
360.3
374.77
392.88
401.38
412.91
430.25
446.47
462.19
473.42
479.81
497.13
502.88
512.61
520.72
532
538.5
545.47
554.01
564.64
574.28
591.48
598.15
603.7
619.54
627.21
635.17
645.29
657.3
669.43
680.73
693.57
703.4
709.46
718.08
729.35
742.04
752.67
760.36
767.39
778.58
788.81
805.65
821.77
834.01

832.51
832.33
832.31
832.05
831.97
831.86
831.75
831.8
831.82
831.77
831.9
831.17
828.78
826.7
824.62
824.38
827.51
830.66
830.4
830.43
830.36
830.49
830.07
829.5
829.97
829.33
828.81
828.51
829.08
831.22
834.4
834.81
834.78
834.15
833.98
833.54
832.23
831.86
831.75
831.4
830.77
831
830.61
830.4
830.58
830.67
830.53
830.82
830.76
830.83
830.35
830.33
830.25
830.18
830.3
830.37
830.2
829.98
830.13
830.36

237.
244.
254.
261.
267.
274.

34
96
41
96
78
01

281.7

288.
294.

303
314.
321.

79
97

14
57

328.1
333.7

341.
349.
365.
379.
393.
403.
414.
430.
450.
467.
473.
485.
497.
505.
514.
524.
532.
540.
548.
555.
566.

63
65
41
37
58
14
08
49
55
47
63
47
33
63
21
38
45
18
07
14
61

578.9

594.
600.
610.
621.
630.
637.
647 .

34
95
15
17
01
09
39

660.1

672.
681.
696.
703.
711.

94
41
61
51
62

719.4

730.
742.
754.
763.
770.
780.
794.
807.
824.
834.

74
89
31
11
28
32
47
25
99
43

832.
832.

54
32

832.2

832.
831.
831.
831.

16
93
83
74

831.8

831.
831.
831.
830.
827.
825.
824.
824.
830.
830.
830.
830.

82
64
84
76
82
98
44
38
55
85
34
26

830.3
830.5

829.
829.
829.

87
82
95

829.5

828.
828.
829.
832.
834.
834.
834.
833.
833.
833.

78
49
08
79
46
85
66
92
95
29

832.1

831.
831.
831.
831.

831
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.

78
69
17
05

72
56
65
64
51
83
59
74
35
38
09

830.4

830.
830.

27
37

829.9

829.
830.
830.

99
33
39

237.
247.
256.
262.
269.
277.
282.
289.
295.
304.
315.
321.
331.

52
68
14
27
81
06
78
45
06
84
54
75
35

335

343.
353.

46
51

367.8

384.
395.
403.
416.
430.
453.
467.

29
64
83
39
71
84
84

474

490.
497.
507.
514.
524.
532.
542.
549.
558.
570.
580.
595.
601.
614.
622.
631.

31
57
23
79
63
84
12
99
02
35
85
31
22
31
31
14

637.7

654.
661.
675.
687.

75
17
33
43

697.4

703.
715.
723.
733.
745.

54
52
86
12
99

756.8

764.

23

771.7

783.
797.
813.
826.
839.

53
03
48
18
14

832.
832.
832.
832.
831.

54
33
17
16
93

831.9

831.
831.
831.

74
78
81

831.7
831.8

830.
826.
825.
824.
824.
830.
830.
830.
830.
830.

67
75
64
36
51
73
86
32
19
29

830.5

830.
829.
829.
829.
828.

01
71
94
61
77

828.5
829.1
832.9

834.
834.
834.
833.
833.
833.
831.

45
89
32
96
58
08
98

831.8

831.
831.
831.
830.
830.
830.
830.
830.
830.
830.
830.
830.
830.

56
06
14
93
71
62
59
51
46
83
76
46
32

830.6

830.
830.
830.
830.
829.
830.
830.
830.

23
47
05
31
87
01
36
76



840.25 830.69 843.97 831.05
869.91 832.03 870.35 832.02
879.07 833.26 882.12 833.95
886.3 835.2 892.01 835.9
909.58 838.76 914.09 839.6
922.77 841.74 926.65 842.08
940.54 844.04 943.09 844.38
956.61 846.87 960.99 847.28
974.09 849.19 976.29 849.96
985.48 852.26 989.77 853.55
999.49 854.98 1001.3 854.893
1008.28 856.02 1008.38 856.04

Manning's n Values num=
Sta n Val Sta n Val
0 .013 121.76 .03
337.42 .06 355.45 .07
603.7 .035 827.77 .1

Bank Sta: Left Right
319.29 365.41

860.6 831.87
873.91 832.25
882.28 834
895.69 836.58
916.85 840.69

930.3 842.74
948.65 845.31
962.36 847.49
979.34 850.89
991.28 853.93

1004.05 855.28

13

Sta n Val
216.01 .013
365.41 .1
1008.38 .1

Lengths: Left Channel

308.79 313.67

Ineffective Flow num=
Sta L Sta R Elev Permanent
540 900 835 F
Left Levee Station= 237.34 Elevation=
Right Levee Station= 542.12 Elevation=
Blocked Obstructions num= 2
Sta L Sta R Elev Sta L Sta R Elev
160 216 855 261 316 855
CROSS SECTION
RIVER: Oldtown Creek
REACH: Reach RS: 796.1590
INPUT
Description: 7+96
Station Elevation Data num= 421
Sta Elev Sta Elev Sta Elev
0 836.01 1.45 836.07 2.69 836
7.7 836.01 8.73 835.091 10.73 836.09

14.25 836.26 15.61 836.29
27.45 836.21 36.65 836.08
50.18 836.08 62.2 835.63
72.05 834.6 73.39 834.48

79.4 833.75 79.91 833.69
85.44 831.76 85.6 831.72
91.51 830.99 93 830.86
102.53 829.86 103.13 829.76
108.53 829.61 110.04 829.36
117.99 829.15 119.49 829.05
125.2 829.04 126.64 828.97
138.23 829.01 139.81 828.98
146.49 828.94 147.55 828.93
153.19 828.93 154.68 829.14
158.73 829.09 160.48 828.77
166.11 828.9 166.81 828.93
171.81 829.14 177.2 828.42
182.74 828.51 184.17 828.51
192.23 828.38 192.53 828.35

18.8 836.08
38.65 836.12
63.21 835.5
74.27 834.32
80.29 833.54
87.41 831.45
95.35 830.53
104.27 829.69
112.22 829.42
120.88 829.09

130.7 828.02
141.93 828.94
148.97 828.95
154.86 829.15
161.95 828.86
169.73 829.1
177.77 828.43
186.63 828.52
194.04 828.27

863.
874.
882.
898.

91

939.
950.
970.
983.
998.
1004.

315
53

22
18
79
62
7.1
06
81
89
16
96
69

Sta
.54
8.5

Right

310.

83
83

12.
20.
43.
66.

74

81.
90.
98.
107.
114.

12

132.

142

149.
157.
164.
171.
181.
187.
197.

72

0.6
0.6

Sta
3.2
12
26
25
04
.99
87
35
65
27
32
1.2
48
.96
277
28
21
68
06
65
24

832.
832.
834.

28
28
16

836.9

840.
843.
845.
848.
851.
854.
855.

76
76
65
63
72
95
34

n Val

1

.013

866.
875.
885.
901.
919.
940.
953.
972.
984.
999.
1004.

319
548

18
28
56
65
27
08
13
78
46
23
84

Sta
.29
.07

Coeff Contr.
.1

Elev

835.
836.
836.
835.
835.
834.
833.

99
25
05
87
32
29
07

831.1

830.
829.

04
69

829.3

829.
829.
828.
828.
829.
828.
829.
828.
828.
828.

11
04
94
95
12
93
14
58
42
37

12.
24.
47.
67.
76.
85.
91.
101.
108.
115.

121

132.
143.
150.
158.
165.
171.

18
190
197

Sta
.46
72
07
57
52
28
04
17
16
09
62
.97
69
86
04
66
63
72
1.4
.82
.86

832.
832.
835.
837.

44
47
11
27

841.2

843.
846.
849.
851.
854.
855.

89
16
06
93
97
36

n Val

.07

Expan.

Elev
836.1

836.
836.
836.
835.
834.
831.
831.
829.
829.
829.

27
11
07
15
22
89
01
86
65
21

829.1

829.
828.
828.

04
93
93

829.1

828.
829.
828.
828.
828.

94
15
58
41
34



199.

42

205.1

211.

29

220.1

227.
233.
242.
249.
255.
269.
277.
284.
3009.
312.
338.
351.
359.
371.

384
400.

54
03
45
75
56
19
23
11
41
07
31
16
77
79

22

406.7

417

.56
423.
433.
439.
445.
458.
470.
488.
498.

82
37
31
19
72
64
27
31

506.1

512.

83

522.2

530.
539.
547.
557.
566.
575.
581.
589.
599.

05
57
62
62
04
19
98
43
55

606.2

612.
620.
632.
644.

17
23
32
41

657.3

666.
676.
685.
693.
705.
717.
.68
738.
745.
764.
784.
796.

727

64
79
16
28
45
59

61
42
71
11
26

828.12
828.03
828.15
828.15
827.97
828.22
827.87
827.92
828.03

828.5
829.88

828.9
824.86
825.11
829.33
828.49
828.16
829.01
829.15
829.58
831.62
832.65
833.29
832.75

831.4
830.51
830.45
830.67
830.57
830.01

829.7
829.83
829.54
829.34

829.5
829.18
829.33
829.58
829.49

829.5
829.58

829.6
829.36
829.38
829.18
828.96
829.07
828.95
828.98

828.9
829.07
828.88
828.91
829.21
829.29
829.66
830.07
832.06
835.13
837.31

199.
205.
214.
221.
228.
234.
243.
249.
260.
270.
278.
284.
311.
326.
341.
352.
362.
377.
393.
402.
409.

418
427.
433.
440.
445.
458.

57
31
54
35
37
79
93
98
86
84
33
25
22
57
05
09
84
07
33
19
71

54
59
83
83
95

472 .4

491.
499.
508.
516.
523.
530.
540.
547.
560.
566.
576.
582.
590.
600.
607.
614.
620.
636.
648.
660.
667.
680.
687.
693.
705.
721.
729.
739.
747 .
768.
785.
799.

08
03
44
21
11
12
12
92
09
97
08
17
09
13
23
16
99
34
19
64
26
05
22
94
82
68
55
51
72
01
35
36

828.
828.
828.
828.
828.
828.
827.
827.
828.
828.

830
828.
824.
829.
829.
828.
828.
828.
828.
830.

12
03
18
01
02
13
87
94
29
64

82
79
05
38
44
22
82
95
19

832.3

832.
833.
832.
830.
830.
830.
830.
830.
829.
829.
829.
829.
829.

69
42
71
96
52
44
53
47
94
79
73
58
34

829.5

829.
829.
829.
829.
829.
829.

16
29
59
52
49
56

829.6

829.
829.
829.
828.
829.
829.
828.
828.
828.
828.

26
46
15
94
02
07
91
84
88
91

828.9

829.
829.
829.
830.
832.
835.
838.

24
34
69
44
68
34
14

200.
207.
215.

222
231.
237.
244,
251.
261.
272.
280.
287.
311.
327.
342.
353.
365.
377.

11
07
31

44
74
44
03
34
62
67
22
34
07
33
87
64
48

397.1

404.
411.
420.
427.
433.
441.
447 .
462.
475.
492.

65
42
47
79
88
32
82
01
19
79

500.2

510.
517.
523.
531.
541.

16
08
97
02
15

548.6

561.
570.
576.
583.
593.
600.
608.
614.
621.
638.
650.
662.
668.
681.
690.

54
01
62
97
62
67
12
62
79
39
41
31
76
09
44

695.9

711

.63
723.
733.
741.
752.
770.
786.
800.

48
42
12
27
53
34
54

828.
828.
828.
828.

14
06
17
02

828.2

828.
827.
827.

09
85
97

828.3

828.
829.
826.

79
59
93

824.8

829.
829.
828.
828.
828.
829.
830.
832.
833.
833.
832.
830.
830.
830.
830.
830.
829.
829.
829.
829.
829.
829.
829.

19
19
42
27
84
11
84
54
11
43
64
83
52
61
37
45
96
85
68
61
33
35
18

829.4

829.

52

829.5

829.
829.
829.
829.
829.
829.
828.
829.
829.
828.
828.
828.
828.

55
57
54
17
43
18
94
06
03
91
77
93
89

829.1

829.
829.
829.
831.
833.
835.
838.

31
42
82
04
31
58
34

203.

47

210.7

216.
225.
231.
238.
247.
253.
262.
272.
282.
290.
311.
328.
345.

42
45
49
94
35
85
29
63
37
56
59
71
83

357.9

370.
381.
398.
406.
412.

421

99
11
65
18
23

.91
427.
435.
444 .
456.
468.
479.
494.
502.
511.
518.
525.
535.
542.
549.
564.
571.
577.
585.
594.
602.

612
618.
626.
641.

95
51
18
36
44
22
23
52
83
13
22
96
06
33
12
01
92
16
14
12

23
34
03

654.3

662.
670.
685.
691.
699.
.01
727.
733.

712

67
39
03
22
27

29
62

741.5

755.
773.
787.
811.

93
95
38
87

828.
828.
828.

19
16
23

827.9
828.2

828.
827.
828.
828.
828.
829.
825.
824.
829.
828.
828.
828.
829.
829.
831.

12
82
07
32
79
49
43
98
18
86
31
96
14
25
49

832.6

833.
833.
832.
830.
830.
830.
830.
830.
829.
829.
829.
829.

34
42
23
59
61
47
47
35
92
84
67
59

829.3

829.

22

829.2

829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
828.
829.

51
54
44
52
56
31
37
38
21
17
98
03

828.9

829.
828.
828.
829.
829.
829.
829.

08
95
91
12
29
42
88

831.3

833.
835.
839.

75
73
81

204.95
210.87
217.69
226.18
232.68
241.14
248.08
254.46
264.03
276.57
284.05
291.12
311.82
330.77
351.07
358.86
371.65
381.65
399.44
406.23
412.78
422 .64
429.57
436.59
444 .97
457.07
468.8
487.09
495.46
505.08
512.13
520.59
529.74
536.14
544.88
554
565.65
572.05
581.55
588
596.1
604.34
612.12
619.34
630.03
643.22
656.57
663.36
674.89
685.1
692.29
703.92
716.65
727.54
735.58
742 .41
758.41
780.53
789.58
814.27

828.
828.
828.

04
15
14

827.9

828.

24

827.9

827.

84

828.1

828.
829.
828.
825.
825.
829.

36
85
92
17
04
09

828.5

828.
829.
829.
829.
831.
832.
833.
833.
832.
830.
830.
830.
830.
830.

22
01
12
47
52
62
35
28
03
53
51
48
65
21

829.8

829.

85

829.6

829.
829.
829.
829.
829.
829.
829.
829.

35
29
19
42
63
54
47
61

829.7

829.
829.

35
38

829.3

829.
829.
828.

829
828.
829.

04
13
92

85
08

828.9
828.9

829.

18

829.3

829.

58

829.9

831.
834.
836.
840.

59
76
24
22



814.97 840.22 816.1
823.27 841.04 825.87
832.13 842.53 833.19
837.81 843.38
Manning's n Values
Sta n val Sta
0 .03 237.74
326.57 .1 418
837.81 .1
Bank Sta: Left Right
282.37 326.57
Ineffective Flow num=
Sta L Sta R Elev
425 775 833.5
Right Levee Station=
Blocked Obstructions
Sta L Sta R Elev
20 73 855
CROSS SECTION
RIVER: Oldtown Creek
REACH: Reach
INPUT
Description: 7+04
Station Elevation Data
Sta Elev Sta
0 838.34 .56
6.94 838.11 7.12
12.57 837.65 17.5
27.55 836.96 28.94
33.74 836.59 34.82
44 .34 836.21 45.01
49.97 835.61 51.49
57.02 835.51 59.42
65.19 835.78 66.38
72.25 835.81 75.47
84.67 835.38 86.58
91.3 835.66 93.94
100.37 836.37 104.95
112.24 835.82 115.97
122.96 835.72 123.23
128.91 835.65 130.29
135.65 835.48 138.23
145.01 835.28 148.71
159.9 834.96 166.36
174.87 834.37 177.71
183.34 833.63 184.36
190.81 832.42 190.88
201.92 830.87 202.02
207.71 830.45 211.25
215.57 829.75 217.2
224.19 828.96 227.64
235.03 828.44 235.86
241.58 828.39 245.15
248.28 828.34 252.34
259.41 828.38 262.31

840.37 820.41 840.88
841.62 827.33 841.74
842.6 836.52 843.34
num= 11
n Val Sta n Val
.1 282.37 .07
.013 427.95 .1
Lengths: Left Channel
96.02 92.36
Permanent
F
427.79 Elevation=
num= 1
RS: 703.7970
num= 478
Elev Sta Elev
838.32 1.61 838.29
838.09 7.53 838.09
837.49 18.31 837.46
836.84 29.41 836.78
836.6 36.58 836.57
836.08 45.87 835.91
835.5 54.24 835.52
835.63 60.94 835.72
835.79 66.48 835.8
835.8 77.58 835.7
835.38 88.36 835.44
835.6 95.02 835.74
836.22 106.69 836.05
835.66 116.63 835.68
835.7 126.62 835.69
835.61 132.57 835.57
835.53 139.07 835.35
835.19 150.65 835.25
834.71 167.19 834.68
834.2 179.18 834.04
833.4 185.28 833.15
832.41 191.14 832.35
830.86 202.11 830.86
830.17 211.63 830.15
829.6 217.82 829.58
828.83 230.24 828.69
828.38 238.38 828.45
828.37 245.42 828.39
828.27 252.9 828.24
828.55 262.65 828.53

821.37
827.68
837.05

Sta
290.56
492.79

Right
85.26

830.1

Sta

20
32.45
40.35
46.56
55.27
61.67
68.07
79.76
89.68

95.6
107.62
117.7
127.06
133.68
140.64
153.99
170.48
179.52
186.31
194.87
205.91
211.78
219.08
231.2
239.8
245.81
257.72
263.91

840.

84

841.8

843.

43

n Val

.06

.035

Coeff

Elev

838.
837.
837.
836.
836.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
834.
833.
833.
831.

22
83
28
62
52
86
53
73
89
64
62
77
98
75
69
56
37
12
57
97
05
62

830.7

830.
829.
828.
828.
828.
828.
828.

13
41
68
42
36
31
52

822.2
829.27
837.44

Sta
311.59
727.29

Contr.
.1

Sta
5.42
12.4
25.9

33.15
44.28
49.79
56.32
62.56
70.38
80.95
90.13
97.94
110.47
121.62
127.29
134.5
141.85
156.97
171.99
181.06
188.97
196.38
206.08
213.33
222.98
234.3
240.87
247.27
258.31
266.59

840.

83

842.1
843.4

n Val

.07

Expan.

.3

Elev

838.
837.
836.

18
66
94

836.6

836.
835.
835.
835.
835.
835.
835.
836.
835.
835.
835.
835.
835.
835.
834.
833.
832.
831.
830.

21
63
51
75
83
58
63
03
82
77
68
53
29
11
48
85
74
29
68

829.9

829.
828.
828.
828.
828.
828.

03
51
42
33
33
54



267.
273.
280.
292.
302.
308.
329.
336.
344.
351.
359.
369.
383.
392.
407.
.16
446.

411

78
99
76
63
89
42
27
65
04
61
07
17
36
77
84

55

454 .6

463.
478.
498.
506.
516.
524.
531.
539.
547.

26
71
66
94
52
31
35
09
63

559.1

572.
582.

13
93

601.4

614.
626.
638.
648.
654.
662.
672.
681.

31
32
33
46
85
52
55
02

697.4

705.

39

714.6

721.
728.

69
57

739.3

750.
758.
765.
776.
795.
801.
809.
820.
830.
838.
844.
853.
865.
872.
879.

78
78
99
74
12
69
06
06
95
01
63
96
02
38
32

828.57
828.73
828.47
828.76
828.61
828.61
828.5
828.14
827.3
827.05
827
827.2
827.32
827.82
829.21
828.56
827.78
829.02
828.82
828.93
828.07
828.12
830.74
831.98
832.65
832.66
831.16
830.27
829.72
830
830.34
829.2
828.96
829.01
828.93
828.67
828.8
829.07
828.75
829.06
829.2
828.95
828.98
828.73
828.85
828.57
828.78
828.64
828.54
828.53
828.46
828.89
828.85
828.88
829.16
829.08
829.61
830.22
830.84
831.46

269.
275.
283.
293.
303.
314.
330.

25
17
29
19
14
27
85

337.7

346.
353.
359.
370.
385.
392.
408.
.98

414

13
27
61
32
55
98
35

449.6

454.
466.
482.
499.
507.

68
27
14
62
78

518.6

524.
532.
541.

55
05
92

548.2

559.
575.
587.
603.
614.
626.
640.
649.
656.
667.
674.
683.

56
67
17
33
61
39
14
44
21
91
34
51

698.4

708.
715.
722.
733.

52
37
49
79

740.4

752.
761.

13
18

767.2

777

.15
795.
804.
811.
825.
831.
838.
848.

63
76
85
31
91
92
05

854.2

865.
873.

72
44

882.6

828.6

828.
828.
828.
828.
828.
828.
828.
827.
827.
827.

72
57
75
62
96
41
04
22
18
02

827.2

827.
827.

43
84

829.2

827.
828.
829.
828.
828.

13
41
03
63
85

828.1

828.
831.
832.
832.
832.
831.
830.
829.
830.
830.

17
55
01
68
47
12
29
89
12
22

829.2

828.
828.
828.
828.
829.
829.
828.
829.
829.
828.
829.
828.

95
94
72
65
11
06
88
08
26
82
01
75

828.8
828.6

828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
829.
830.
830.
831.

79
68
53
52
66
85
81
81
22
36
63
41
98
74

269.55
278.21
284.56
296.11
303.65
321.86
331.11

340.6
346.83
353.99
363.01

375.8
386.58
393.54
408.54
417.35

450.6
456.13
468.37
483.56
500.97
508.44
519.77
526.24
536.14
542.94
549.58
559.73
577.49
589.85
604.06
620.38
626.52
643.42
650.33
659.59
668.39
679.27
686.23

699.4
709.68
716.45
725.74
734.67
746.51
752.77
763.07
771.05

778.1
796.37
805.91
812.75
825.93
833.17
842.11

848.6
855.87
866.11

875.3
883.31

828.
828.
828.
828.

62
44
58
69

828.6

829.

07

828.4

827.
827.
827.
827.
827.
827.
828.
829.
823.
828.
829.
828.
828.

64
16
18
14
23
41
02
17
18
62
18
63
98

828.1
828.2

831.

832
832.
832.
830.
830.

73

77
28
89
27

829.9

830.

830
829.
828.
828.
828.
828.
829.
828.
829.
829.
829.
828.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
829.
830.
831.
831.

12

12
94
88
62
85
07
73
05
09
02
74
05
77
71
61
81
82
52
53
72
81
82
84
27
42
55
45
04
79

269.
278.
285.
300.
307.
325.
334.
341.
348.
357.
364.
376.
387.
396.
408.
443.
451.
457.
474.
490.
502.
512.
520.
527.
537.
543.
551.
565.
578.
592.

79
84
47
52
01
55
35
74
02
23
64
22
22
95
61
35
57
14
13
08
37
94
47
53
22
76
56
39
84
29

612.3

623.
631.
644.

85
96
41

653.5

660.
672.
680.
686.
700.
710.
718.
726.
735.
746.

85
39
11
95
87
43
03
65
22
75

754.3

763.
773.
782.
799.
806.
816.
826.
836.
843.
849.
859.
867.
877.

49
74
98
69
64
34
02
07
63
97
66
61
47

883.8

828.
828.
828.
828.
828.
828.
828.

63
46
56
54
52
86
35

827.5

827.
827.
827.
827.
827.
828.
829.
823.
828.
829.

16
22
14
23
44
85
15
43
62
25

828.8

828.
827.
829.
831.
832.
832.
832.

83
96
45
84
16
73
12

830.4

829.
829.
830.
829.
829.
828.
828.
828.
828.
829.

85
94
01
18
15
98
93
63
88
07

828.7

829.

05

829.1

828.
828.
829.

94
78
06

828.8
828.7

828.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
829.
830.
831.
831.

64
77
81
54
42
81
98
82
95
08
48
69
79
25
81

273.
279.

34
26

290.6

301.
307.
326.
334.
342.
350.
358.
367.
381.
388.
397.
4009.
.13
454.
460.
474 .
493.
506.
514.
523.
530.

444

38
52
23
91
12
57
92
03
61
64
87
74

49
48
33
92
01
47
79
23

537.8

544.
554.
566.
580.
598.
612.
624.
634.
646.

89
39
53
71
55
58
56
34
79

654.6

662.
672.
680.
692.
704.
712.
720.
727.
738.
747 .
758.
764.

28
49
33
28
41
35
52
28
73
27
04
93

775.1

791.
800.

56
55

807.7

818.
826.
837.
844.
853.
860.

870
878.
885.

29
61
67
03
55
11

63
14

828.71
828.46
828.74
828.56
828.53
828.78
828.33
827.44
827.05
827
827.18
827.22
827.53
829.1
828.89
827.33
829.01
829.23
828.81
828.04
828.11
830.05
831.95
832.6
832.73
831.82
830.1
829.64
829.83
830.25
829.19
829.16
829.01
828.89
828.67
828.78
829.06
828.69
829.03
829.13
828.9
828.95
828.96
828.85
828.65
828.86
828.59
828.74
828.54
828.41
828.86
829
828.83
829.17
829.04
829.61
829.72
830.71
831.38
831.83



888.1 831.85 889.08 831.87 890.43 831.99
896.83 832.94 900.24 834.95 900.65 835.23
908.38 838.21 912.51 839.35 914.83 839.6
954.03 841.1 954.85 841.2 956.48 841.09
959.55 841.21 961.58 841.21 962.32 841.22
968.09 841.29 968.91 841.33 971.47 841.33

Manning's n Values num= 9
Sta n Val Sta n Val Sta n Val
0 .013 184.36 .03 414.98 .06
539.09 .1 601.4 .035 848.05 .1
Bank Sta: Left Right Lengths: Left Channel
408.54 457.14 56.86 52.22
Ineffective Flow num=
Sta L Sta R Elev Permanent
536.14 900 832.73 F
Right Levee Station= 536.14 Elevation=
BRIDGE
RIVER: Oldtown Creek
REACH: Reach RS: 679.82
INPUT
Description:
Distance from Upstream XS = 19.3
Deck/Roadway Width 17
Weir Coefficient 2.6
Upstream Deck/Roadway Coordinates
num= 8

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

29.21 854.71 852.59 119.21 854.33 852.21
354.21 843.21 839.45 505.06 835.72 833.6
544.09 834.09 820 544.1 834.09 820

Upstream Bridge Cross Section Data
Station Elevation Data num= 478
Sta Elev Sta Elev Sta Elev
0 838.34 .56 838.32 1.61 838.29
6.94 838.11 7.12 838.09 7.53 838.09

12.57 837.65 17.5 837.49 18.31 837.46

27.55 836.96 28.94 836.84 29.41 836.78

33.74 836.59 34.82 836.6 36.58 836.57

44.34 836.21 45.01 836.08 45.87 835.91

49.97 835.61 51.49 835.5 54.24 835.52

57.02 835.51 59.42 835.63 60.94 835.72

65.19 835.78 66.38 835.79 66.48 835.8

72.25 835.81 75.47 835.8 77.58 835.7

84.67 835.38 86.58 835.38 88.36 835.44

91.3 835.66 93.94 835.6 95.02 835.74
100.37 836.37 104.95 836.22 106.69 836.05
112.24 835.82 115.97 835.66 116.63 835.68
122.96 835.72 123.23 835.7 126.62 835.69
128.91 835.65 130.29 835.61 132.57 835.57
135.65 835.48 138.23 835.53 139.07 835.35
145.01 835.28 148.71 835.19 150.65 835.25

159.9 834.96 166.36 834.71 167.19 834.68
174.87 834.37 177.71 834.2 179.18 834.04
183.34 833.63 184.36 833.4 185.28 833.15

891.
900.
920.
957.
963.

443
971

48
94
35
87
07

Sta
.35
.47

Right

53.

83

236
505

32.
40.
46.
55.
61.
68.
79.
89.

9
107
11

127.
133.
140.
153.
170.
179.
186.

96

0.1

Sta
.71
.07

Sta
.85
.43
20
45
35
56
27
67
07
76
68
5.6
.62
7.7
06
68
64
99
48
52
31

832.
835.
840.
841.
841.

08
44
33
17
22

n Val

.03

.1

89
902
950

95
966

530

2.5
.53
.62
8.1
.13

Sta
.23

Coeff Contr.
.3

Hi Cord Lo Cord

849.
835.

09
72

Elev

838.
837.
837.
836.
836.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
834.
833.
833.

22
83
28
62
52
86
53
73
89
64
62
77
98
75
69
56
37
12
57
97
05

845

5
1
2

33.
44 .
49.
56.
62.
70.
80.
90.
97.
110.

121

127.

13

141.
156.
171.
181.
188.

.32
820

Sta
.42
2.4
5.9
15
28
79
32
56
38
95
13
94
47
.62
29
4.5
85
97
99
06
97

832.
836.
841.

26
57
26

841.2

841.

33

n Val
.013

Expan.

.5

Elev

838.
837.
836.

18
66
94

836.6

836.
835.
835.
835.
835.
835.
835.
836.
835.
835.
835.
835.
835.
835.
834.
833.
832.

21
63
51
75
83
58
63
03
82
77
68
53
29
11
48
85
74



190.
201.
207.
215.
224.
235.
241.
248.
2509.
267.
273.
280.
292.
302.
308.
329.
336.
344.
351.
359.
369.
383.
392.
407.
411.
446.

81
92
71
57
19
03
58
28
41
78
99
76
63
89
42
27
65
04
61
07
17
36
77
84
16
55

454 .6

463.
478.
498.
506.
516.
524.
531.
539.
547.

26
71
66
94
52
31
35
09
63

559.1

572.
582.

13
93

601.4

614.
626.
638.
648.
654.
662.
672.
681.

31
32
33
46
85
52
55
02

697.4

705.

39

714.6

721.
728.

69
57

739.3

750.
758.
765.
776.
795.
801.

78
78
99
74
12
69

832.
830.
830.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

42
87
45
75
96
44
39
34
38
57
73
47
76
61
61

828.5

828.

14

827.3

827.
827

05

827.2

827.
827.
829.
828.
827.
829.
828.
828.
828.
828.
830.
831.
832.
832.
831.
830.
829.

830
830.

32
82
21
56
78
02
82
93
07
12
74
98
65
66
16
27
72

34

829.2

828.
829.
828.
828.

96
01
93
67

828.8

829.
828.
829.

07
75
06

829.2

828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

95
98
73
85
57
78
64
54
53
46

190.
202.
211.

88
02
25

217.2

227.
235.
245.
252.
262.
269.
275.
283.
293.
303.
314.
330.

64
86
15
34
31
25
17
29
19
14
27
85

337.7

346.
353.
359.
370.
385.
392.
408.
414.

13
27
61
32
55
98
35
98

449.6

454.
466.
482.
499.
507.

68
27
14
62
78

518.6

524.
532.
541.

55
05
92

548.2

559.
575.
587.
603.
614.
626.
640.
649.
656.
667.
674.
683.

56
67
17
33
61
39
14
44
21
91
34
51

698.4

708.
715.
722.
733.

52
37
49
79

740.4

752.
761.

13
18

767.2

777.
795.
804.

15
63
76

832.
830.
830.

41
86
17

829.6

828.
828.
828.
828.
828.

83
38
37
27
55

828.6

828.
828.
828.
828.
828.
828.
828.
827.
827.
827.

72
57
75
62
96
41
04
22
18
02

827.2

827.
827.

43
84

829.2

827.
828.
829.
828.
828.

13
41
03
63
85

828.1

828.
831.
832.
832.
832.
831.
830.
829.
830.
830.

17
55
01
68
47
12
29
89
12
22

829.2

828.
828.
828.
828.
829.
829.
828.
829.
829.
828.
829.
828.

95
94
72
65
11
06
88
08
26
82
01
75

828.8
828.6

828.
828.
828.
828.
828.

79
68
53
52
66

191.
202.
211.
217.
230.
238.
245.

14
11
63
82
24
38
42

252.9

262.
269.
278.
284.
296.
303.
321.
331.

65
55
21
56
11
65
86
11

340.6

346.
353.
363.

83
99
01

375.8

386.
393.
408.
417.

58
54
54
35

450.6

456.
468.
483.
500.
508.
519.
526.
536.
542.
549.
559.
577.
589.
604.
620.
626.
643.
650.
659.
668.
679.
686.

13
37
56
97
44
77
24
14
94
58
73
49
85
06
38
52
42
33
59
39
27
23

699.4

7009.
716.
725.
734.
746.
752.
763.
771.

68
45
74
67
51
77
07
05

778.1

796.
805.

37
91

832.
830.
830.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.

35
86
15
58
69
45
39
24
53
62
44
58
69

828.6

829.

07

828.4

827.
827.
827.
827.
827.
827.
828.
829.

64
16
18
14
23
41
02
17

823.276

828.
829.
828.
828.

62
18
63
98

828.1
828.2

831.

832
832.
832.
830.
830.

73

77
28
89
27

829.9

830.

830
829.
828.
828.
828.
828.
829.
828.
829.
829.
829.
828.
829.
828.
828.
828.
828.
828.
828.
828.
828.

12

12
94
88
62
85
07
73
05
09
02
74
05
77
71
61
81
82
52
53
72

194.
205.
211.
219.

87
91
78
08

231.2
239.8

245.
257.
263.
269.
278.
285.
300.
307.
325.
334.
341.
348.
357.
364.
376.
387.
396.
408.
443.
451.
457.
474 .
490.
502.
512.
520.
527.
537.
543.
551.
565.
578.
592.

81
72
91
79
84
47
52
01
55
35
74
02
23
64
22
22
95
61
35
57
14
13
08
37
94
47
53
22
76
56
39
84
29

612.3

623.
631.
644.

85
96
41

653.5

660.
672.
680.
686.
700.
710.
718.
726.
735.
746.

85
39
11
95
87
43
03
65
22
75

754.3

763.
773.
782.
799.
806.

49
74
98
69
64

831.

62

830.7

830.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

13
41
68
42
36
31
52
63
46
56
54
52
86
35

827.5

827.
827.
827.
827.
827.
828.
829.
823.
828.
829.

16
22
14
23
44
85
15
43
62
25

828.8

828.
827.
829.
831.
832.
832.
832.

83
96
45
84
16
73
12

830.4

829.
829.
830.
829.
829.
828.
828.
828.
828.
829.

85
94
01
18
15
98
93
63
88
07

828.7

829.

05

829.1

828.
828.
829.

94
78
06

828.8
828.7

828.
828.
828.
828.
828.
828.

64
77
81
54
42
81

196.
206.
213.
222.

38
08
33
98

234.3

240.
247.
258.
266.
273.
279.

87
27
31
59
34
26

290.6

301.
307.
326.
334.
342.
350.
358.
367.
381.
388.
397.
4009.
444 .
454.
460.
474 .
493.
506.
514.
523.
530.

38
52
23
91
12
57
92
03
61
64
87
74
13
49
48
33
92
01
47
79
23

537.8

544.
554.
566.
580.
598.
612.
624.
634.
646.

89
39
53
71
55
58
56
34
79

654.6

662.
672.
680.
692.
704.
712.
720.
727.
738.
747 .
758.
764.

28
49
33
28
41
35
52
28
73
27
04
93

775.1

791.
800.

56
55

807.7

831.
830.

29
68

829.9

829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
827.
827.

827
827.
827.
827.

03
51
42
33
33
54
71
46
74
56
53
78
33
44
05

18
22
53

829.1

828.
827.
829.
829.
828.
828.
828.
830.
831.

89
33
01
23
81
04
11
05
95

832.6

832.
831.

73
82

830.1

829.
829.
830.
829.
829.
829.
828.
828.
828.
829.
828.
829.
829.

64
83
25
19
16
01
89
67
78
06
69
03
13

828.9

828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

95
96
85
65
86
59
74
54
41
86



809.06
820.06
830.95
838.01
844.63
853.96
865.02
872.38
879.32

888.1
896.83
908.38
954.03
959.55
968.09

828.
828.
828.
829.
829.
829.
830.
830.
831.
831.
832.
838.

89
85
88
16
08
61
22
84
46
85
94
21

841.1

841.
841.

21
29

811.85
825.31
831.91
838.92
848.05

854.2
865.72
873.44

882.6
889.08
900.24
912.51
954.85
961.58
968.91

Manning's n Values

Sta n Val

0 .013

539.09 .1
Bank Sta: Left
408.54

Ineffective Flow

Sta L Sta R

536.14 900

Right Levee

Downstream
num= 8
Sta Hi Cord
16.49 854.71
341.49 843.21
563.22 834.09

Sta
184.36
601.4

Right

457.14
num=
Elev

832.73

Station=

Lo Cord

852.59
839.45
820

828.85
828.81
828.81
829.22
829.36
829.63
830.41
830.98
831.74
831.87
834.95
839.35

841.2
841.21
841.33

num=

n Val
.03
.035

812.
825.
833.
842.

84
855
866

87

883.
890.
900.
914.
956.
962.
971.

414
848

Coeff Contr.

.3

Permanent

F
536.14

Sta
106.49
491.78
563.23

Deck/Roadway Coordinates

Hi C
854
835
834

Downstream Bridge Cross Section Data
Station Elevation Data
Elev

Sta

0

7.39
14.37
20.28
26.34
36.5
42 .32
48.17
62.72
69.83
75.46
83.15
91.84
102.43
109.61
118.25
126.81
134.58
140.83
147.65
156.64
164.44

837.
837.
837.
837.
836.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
835.
834.
834.
834.
834.
835.

96
64
33
02
58
53
55
69
86
72
36
52
45
36
29
18
23
94
75
72
73
06

Sta
1.96
7.99

14.71
22 .4
30.89
36.71
43.97
53.26
62.88
69.94
76.77
85.16
94.65
102.9
112.95
119.63
128.97
134.82
142.06
149.39
157.09
166.79

num=
Elev
837.88
837.58
837.28
837
836.04
835.51
835.58
835.71
835.85
835.73
835.39
835.47
835.38
835.38
835.37
835.22
835.2
834.94
834.77
834.64
834.77
835.1

48

2.
9.
15.
24.
31.
39.
46.
53.
64.
70.
79.
86.
95.
103.
113.
121.
130.
136.
144.
151.
157.
168.

75 828.81
93 828.82
17 828.84
11 829.27
8.6 829.42
.87 829.55
.11 830.45
5.3 831.04
31 831.79
43 831.99
65 835.23
83 839.6
48 841.09
32 841.22
47 841.33
9
Sta n Val
.98 .06
.05 .1
Expan.
.5
Elevation=
ord Lo Cord
.33 852.21
.72 833.6
.09 820
7
Sta Elev
47 837.9
18 837.53
53 837.2
05 836.99
18 835.97
95 835.58
14 835.63
92 835.71
33 835.78
24 835.71
17 835.39
36 835.52
76 835.45
43 835.37
77 835.31
52 835.18
33 835.08
31 834.85
71 834.75
51 834.57
79 834.76
89 834.88

8l6.
826.
836.
843.
849.
859.
867.
877.

88

891.
900.
920.
957.
963.

443
971

83

223
491

11.
18.
25.
32.
40.

47

58.
65.
73.
80.
87.
96.
106.

114

123.
130.
139.
145.
152.
158.
170.

34
02
07
63
97
66
61
47
3.8
48
94
35
87
07

Sta
.35
.47

0.1

Sta
.99
.79

Sta
.46
78
46
34
87
66
.68
88
46
6l
06
42
12
52
.84
32
76
48
87
23
81
03

828.
828.
828.
829.
829.
829.
830.
831.
831.
832.
835.
840.
841.
841.

98
82
95
08
48
69
79
25
81
08
44
33
17
22

n Val

.03

Hi Cord

849.
835.

09
72

Elev

837.
837.
837.
836.
835.
835.
835.
835.
835.
835.
835.
835.
835.

91
51
07
69
74
58
68
81
73
54
48
55
44

835.3

835.
835.
835.
834.
834.
834.
834.

32
15
06
78
75
48
77

834.7

818.
826.
837.
844.
853.
860.

878
885

89
902
950

95
966

530

Lo C
845

12.
19.
25.
35.
41.

47

62.
68.
74.
80.
91.
97.
108.

117
12
13

140.
146.
153.
159.
170.

29
61
67
03
55
11
870
.63
.14
2.5
.53
.62
8.1
.13

Sta
.23

ord
.32
820

Sta
.36
88
32
66
19
28
.85
55
17
63
89
15
94
43
.82
4.2
4.1
34
59
19
51
74

829
828.83
829.17
829.04
829.61
829.72
830.71
831.38
831.83
832.26
836.57
841.26

841.2
841.33

n Val
.013

Elev
837.76
837.49
836.98
836.62
835.45

835.6
835.68
835.86
835.68
835.46
835.51
835.43
835.43

835.3
835.25
835.19
834.97
834.79

834.7
834.38
834.87
834.65



171.38
181.61
188.63
196.87
207.94
219.65
232.18
242.82
249.04
265.42
277.47
289
301.25
316.02
321.86
336.66
348.27
354.14
360.83
370.42
377.41
387.32
394.95
404.56
411.51
439.23
449.71
456.91
474.08
480.13
491.27
508.14
514.5
521.78
527.89
537.35
543.58
556.24
571.23
584.64
592.54
603.39
610.18
620.52
632.22
640.03
651.97
660.47
669.53
680.03
688.9
699.96
710.12
720.83
728.69
742.2
752.54
759.79
766.53
776.97

834.
834.
834.
834.
832.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.

63
74
72
44
15
27
73
77
74
53
45
18
65
45
08

828.3

827.
827.
827.

85
93
72

828.3

828.
829.
829.
827.
823.
827.
827.
827.
828.

55
42
33
18
71
08
62
74
53

828.9

828.

68

830.7

831.
832.
832.

72
22
33

831.4

829.
829.
829.
829.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

76
37
29
54
79
96
69
68
75
32
31
68
51
58
76
62
77
61
79
34
42
54
37
36

175.
182.
191.
202.

99
56
05
06

212.3

220.
235.
243.
254.
265.
282.
292.
303.
31le6.
326.
337.
349.

96
83
48
47
95
21
51
17
25
54
04
54

355.1

364.
370.
377.
388.
396.

75
76
67
04
11

404.6

434.
442.
450.
462.
474 .
481.
492.
508.
514.
522.
530.
537.
548.
559.
574.
584.
593.
604.
615.
622.
634.
644.
654.
663.
669.
681.
693.
703.
.03
723.
730.
744 .
754.
760.
768.
778.

711

17
92
88
58
26
48
51
81
89
16
75
75
77
28
41
91
47
17
74
02
09
17
12
68
95
21
96
26

09
13
69
22
43
86
19

834.
834.
834.
834.
831.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
827.
827.
827.
828.
828.
829.
829.
827.
823.
827.
827.
828.
828.
829.
828.
830.
831.
832.
832.
831.
829.
829.
829.
829.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

58
75
76
04
14
18
81
75
34
53
36
45
46
43
13
27
92
84
78
35
57
44
17
16
36
79
61
54
54
12
52
67
73
27
37
28
68
35
27
55
69
86
63
75
52
23
48
71
51
66
81
77
73
71
66
36
43
53

828.4

828.

33

177.45
185.3
192.25
202.74
213.49
224.95
236.35
246.98
257.06
270.85
282.35
296.15
305.22
319.78
329.33
338.52
351.43
358.59
364.86
372.08
380.99
390.01
399.66
406.27
435.21
445.03
451.84
462.72
475.29
486.85
493.92
509.25
516.38
522.79
532.06
539.31
549.57
561.88
576.46
587.97
596.92
608.15
616.19
624.51
634.15
645.91
656.21
663.98
671.14
681.87
697.01
704.59
712
724.15
731.78
747.31
754.33
761.5
772
778 .84

834.63
834.76
834.76
833.88
831.1
828.67
828.81
828.74
828.37
828.45
828.36
828.84
828.48
828.12
828.02
828.24
827.89
827.79
827.79
828.47
828.94
829.49
828.63
826.47
825.38
828
827.6
828.54
828.61
829.35
828.54
830.79
831.75
832.28
832.39
830.77
829.63
829.33
829.31
829.74
829.33
828.73
828.62
828.82
828.51
828.23
828.63
828.69
828.49
828.67
828.84
828.76
828.7
828.73
828.59
828.5
828.44
828.52
828.4
828.31

179.
186.
192.
204.
214.
226.
237.
.35
259.
272.
286.
297.
314.
321.

247

72
21
78
07
81
73
87

18
32
25
56
23
19

332.6

340.
351.
359.
366.

98
82
28
39

374.6

382.

07

393.2

400.
408.
436.
445.

71
73
49
64

452.6

470.

478
487.
496.
510.
517.
526.
532.
539.
550.
566.
578.
590.
599.
608.
620.
628.
638.
649.
656.

07

34
92
62
88
29
28
63
39
53
84
68
98
35
16
08
02
41
77

664.5

675.
686.
698.
705.
.56
726.

714

83
62
13
98

94

736.2
748.2

754.
764.
772.
779.

64
57
66
23

834.
834.
834.
833.
830.
828.
828.
828.
828.
828.
828.
828.
828.
828.
827.
828.
827.
827.
827.
828.
829.
829.

75
73
74
57
66
54
74
74
23
49
16
82
42
07
99
08
89
77
82
43
04
63

828.4

825.
826.
827.
827.

73
02
93
62

828.6

828.
829.
828.
831.
831.
832.
832.
830.

78
38
95
06
89
46
37
65

829.6

829.
829.
829.

829
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

29
39
91

72
69
83
62
38
65
66
49
72
87
64
65

828.8

828.
828.
828.
828.
828.
828.

51
52
44
45
42
31

181.
187.
196.
205.
217.

232

44
18
11
77
27

239.1

248.
265.
276.
286.
297.
315.
321.
335.
346.
353.
360.
369.
376.
386.
394.
402.
410.
436.
446.
456.
474 .
479.
487.
503.
513.
520.
527.
533.
539.
555.
568.
584.
591.
602.

89
14
52
43
93
96
58
55
63
51
77
89
04
46
67
89
25
99
81
27
05
78
66
74
42
38
76
85
75
43
55
31
37
47

608.4

620.
628.

39
12

638.4

650.
658.
668.
677.
687.
698.
708.
718.
728.
740.
752.
758.
765.
775.
779.

66
05
07
47
97
85
57
07
28
35
15
56
29
62
88

834.
834.
834.
833.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.

74
69
46
18
97
69
72
73
52
46
15
87
45
07

828.2

827.
827.
827.
828.
828.

91
93
72
28
48

829.4

829.
827.
825.
826.

39
71
28
23

827.7

827.
828.
828.
829.
829.
831.

832
832.
832.
830.
829.
829.
829.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

64
53
88
32
97
56

34
24
63
49
34
54
87
88
72
68
83
58
38
63
54
58
73
78
73
62
77
51
43
56
43
38
34



784.96 828.41 786.94
791.92 828.38 796.5
805.92 828.56 809.34
818.53 828.87 819.4
826.05 828.85 827.27
833.28 828.96 835.98
840.08 828.77 845.06
850.96 829.23 852.4
856.87 829.31 860.84
866.7 829.75 868.18
879.25 831.01 882.65
891.58 832.72 891.97
901.18 833.05 901.31
912.42 834.04 912.93
920.57 834.7 923.55
933.8 835.46 934.24
Manning's n Values
Sta n Val Sta
0 .013 191.05
530.75 .1 584.31
Bank Sta: Left Right
400.71 445.03
Ineffective Flow num=
Sta L Sta R Elev
526 891 832.46
Right Levee Station=

Upstream Embankment side slope

Downstream Embankment side slope

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

Energy head used in spillway design
Spillway height used in design

Weir crest shape
Number of Piers = 3

Pier Data
Pier Station

Upstream num= 2
Width Elev Width
4 820 4
Downstream num=
Width Elev Width
4 820 4

Pier Data
Pier Station

Upstream num= 2
Width Elev Width
4 820 4
Downstream num=
Width Elev Width
4 820 4

Pier Data
Pier Station

Upstream num= 2

Upstream= 119.208

Upstream= 236.708

Upstream= 354.209

828.41 789.1 828.35 790.77 828.37 791.01 828.37
828.43 797.02 828.43 798.94 828.45 803.18 828.5
828.65 813.32 828.74 814.95 828.77 815.3 828.78
828.87 821.16 828.73 823.93 828.82 825.42 828.88
828.93 830.2 829.07 831.44 829.08 832.35 829.05
828.84 837.36 828.78 838.99 828.78 839.18 828.79
828.8 848.27 829.12 849.17 829.18 850.17 829.22
829.29 855 829.37 856.66 829.32 856.79 829.31
829.57 861.89 829.62 862.6 829.63 863.2 829.64
829.86 868.46 829.89 869.03 829.96 876.83 830.82
831.45 885.84 831.57 885.96 831.57 886.17 831.6
832.75 895.61 832.71 897.18 833.01 897.65 833.05
833.06 904.82 833.4 906.6 833.66 909.57 833.91
834.1 916.04 834.39 919.4 834.66 919.75 834.7
834.88 924.87 834.98 926.38 835.13 929.49 835.43
835.46
num= 9
n Val Sta n Val Sta n Val Sta n Val
.03 410.25 .06 435.21 .03 520.38 .013
.035 850.17 .1 934.24 .1
Coeff Contr. Expan.
.3 .5
1
Permanent
F
526 Elevation= 830
2 horiz. to 1.0 vertical
= 2 horiz. to 1.0 vertical
= .98

Broad Crested

Downstream= 106.49

Elev
854

Elev
854

Downstream= 223.99

Elev
848

Elev

848

Downstream= 341.49



Width Elev Width Elev

4 820 4 842
Downstream num= 2

Width Elev Width Elev

4 820 4 842

Number of Bridge Coefficient Sets

Low Flow Methods and Data

Energy
Momentum Cd
Yarnell Kval

= 1

= 2
= 1.25

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: Oldtown Creek

REACH: Reach RS: 651.5802
INPUT
Description: 6+52
Station Elevation Data num= 487
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 837.96 1.96 837.88

7.39 837.64 7.99 837.58
14.37 837.33 14.71 837.28
20.28 837.02 22.4 837
26.34 836.58 30.89 836.04
36.5 835.53 36.71 835.51
42.32 835.55 43.97 835.58
48.17 835.69 53.26 835.71
62.72 835.86 62.88 835.85
69.83 835.72 69.94 835.73
75.46 835.36 76.77 835.39
83.15 835.52 85.16 835.47
91.84 835.45 94.65 835.38
102.43 835.36 102.9 835.38
109.61 835.29 112.95 835.37
118.25 835.18 119.63 835.22
126.81 835.23 128.97 835.2
134.58 834.94 134.82 834.94
140.83 834.75 142.06 834.77
147.65 834.72 149.39 834.64
156.64 834.73 157.09 834.77
l64.44 835.06 166.79 835.1
171.38 834.63 175.99 834.58
181.61 834.74 182.56 834.75
188.63 834.72 191.05 834.76
196.87 834.44 202.06 834.04
207.94 832.15 212.3 831.14

2.47 837.9 3.46 837.91 5.36 837.76
9.18 837.53 11.78 837.51 12.88 837.49
15.53 837.2 18.46 837.07 18.32 836.98
24.05 836.99 25.34 836.69 25.66 836.62
31.18 835.97 32.87 835.74 35.19 835.45
39.95 835.58 40.66 835.58 41.28 835.6
46.14 835.63 47.68 835.68 47.85 835.68
53.92 835.71 58.88 835.81 62.55 835.86
64.33 835.78 65.46 835.73 68.17 835.68
70.24 835.71 73.61 835.54 74.63 835.46
79.17 835.39 80.06 835.48 80.89 835.51
86.36 835.52 87.42 835.55 91.15 835.43
95.76 835.45 96.12 835.44 97.94 835.43
103.43 835.37 106.52 835.3 108.43 835.3
113.77 835.31 114.84 835.32 117.82 835.25
121.52 835.18 123.32 835.15 124.2 835.19
130.33 835.08 130.76 835.06 134.1 834.97
136.31 834.85 139.48 834.78 140.34 834.79
144.71 834.75 145.87 834.75 146.59 834.7
151.51 834.57 152.23 834.48 153.19 834.38
157.79 834.76 158.81 834.77 159.51 834.87
168.89 834.88 170.03 834.7 170.74 834.65
177.45 834.63 179.72 834.75 181.44 834.74
185.3 834.76 186.21 834.73 187.18 834.69
192.25 834.76 192.78 834.74 196.11 834.46
202.74 833.88 204.07 833.57 205.77 833.18
213.49 831.1 214.81 830.66 217.27 829.97



219.
232.
242.
249.
265.
277.

289
301.
316.
321.
336.
348.
354.
360.
370.
377.
387.
394.
404.
.51
439.
449.
456.
474.
480.
491.
508.

411

65
18
82
04
42
47

25
02
86
66
27
14
83
42
41
32
95
56

23
71
91
08
13
27
14

514.5

521.
527.
537.
543.
556.
571.
584.
592.
603.
610.
620.
632.
640.
651.
660.
669.
680.

78
89
35
58
24
23
64
54
39
18
52
22
03
97
47
53
03

688.9

699.
710.
720.
728.

96
12
83
69

742.2

752.
759.
766.
776.
784.
791.
805.
818.
826.

54
79
53
97
96
92
92
53
05

829.
828.
828.
828.
828.
828.
828.
828.
828.
828.

27
73
77
74
53
45
18
65
45
08

828.3

827.
827.
827.

85
93
72

828.3

828.
829.
829.
827.
823.
827.
827.
827.
828.

55
42
33
18
71
08
62
74
53

828.9

828.

68

830.7

831.
832.
832.

72
22
33

831.4

829.
829.
829.
829.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

76
37
29
54
79
96
69
68
75
32
31
68
51
58
76
62
77
61
79
34
42
54
37
36
41
38
56
87
85

220.
235.
243.
254.
265.
282.
292.
303.
316.
326.
337.
349.

96
83
48
47
95
21
51
17
25
54
04
54

355.1

364.
370.
377.
388.
396.

75
76
67
04
11

404.6

434.
442 .
450.
462.
474.
481.
492.
508.
514.
522.
530.
537.
548.
559.
574.
584.
593.
604.
615.
622.
634.
644.
654.
663.
669.
681.
693.
703.
711.
723.
730.
.69
754.
760.
768.
778.
786.

744

17
92
88
58
26
48
51
81
89
16
75
75
77
28
41
91
47
17
74
02
09
17
12
68
95
21
96
26
03
09
13

22
43
86
19
94

796.5

809.

34

819.4

827.

27

829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
827.
827.
827.
828.
828.
829.
829.
827.
823.
827.
827.
828.
828.
829.
828.
830.
831.
832.
832.
831.
829.
829.
829.
829.
829.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

18
81
75
34
53
36
45
46
43
13
27
92
84
78
35
57
44
17
16
44
79
61
54
54
12
52
67
73
27
37
28
68
35
27
55
69
86
63
75
52
23
48
71
51
66
81
77
73
71
66
36
43
53

828.4

828.
828.
828.
828.
828.
828.

33
41
43
65
87
93

224.
236.
246.
257.
270.
282.
296.
305.
319.
329.
338.
351.
358.
364.
372.
380.
390.
399.
406.
435.
445,
451.
462.
475.
486.
493.
509.
516.
522.
532.
539.
549.
561.
576.
587.
596.
608.
616.
624.
634.
645.
656.
663.
671.
681.
697.
704.

712
724.
731.
747 .
754.

95
35
98
06
85
35
15
22
78
33
52
43
59
86
08
99
01
66
27
21
03
84
72
29
85
92
25
38
79
06
31
57
88
46
97
92
15
19
51
15
91
21
98
14
87
01
59

15
78
31
33

761.5

772
778.

84

789.1

797.
813.
821.

02
32
16

830.2

828.67
828.81
828.74
828.37
828.45
828.36
828.84
828.48
828.12
828.02
828.24
827.89
827.79
827.79
828.47
828.94
829.49
828.63
826.47
825.38
828
827.6
828.54
828.61
829.35
828.54
830.79
831.75
832.28
832.39
830.77
829.63
829.33
829.31
829.74
829.33
828.73
828.62
828.82
828.51
828.23
828.63
828.69
828.49
828.67
828.84
828.76
828.7
828.73
828.59
828.5
828.44
828.52
828.4
828.31
828.35
828.43
828.74
828.73
829.07

226.73
237.87
247.35
259.18
272.32
286.25
297.56
314.23
321.19
332.6
340.98
351.82
359.28
366.39
374.6
382.07
393.2
400.71
408.73
436.49
445.64
452.6
470.07
478
487.34
496.92
510.62
517.88
526.29
532.28
539.63
550.39
566.53
578 .84
590.68
599.98
608.35
620.16
628.08
638.02
649.41
656.77
664.5
675.83
686.62
698.13
705.98
714.56
726.94
736.2
748.2
754 .64
764.57
772.66
779.23
790.77
798.94
814.95
823.93
831.44

828.54
828.74
828.74
828.23
828.49
828.16
828.82
828.42
828.07
827.99
828.08
827.89
827.77
827.82
828.43
829.04
829.63
828.4
825.73
826.02
827.93
827.62
828.6
828.78
829.38
828.95
831.06
831.89
832.46
832.37
830.65
829.6
829.29
829.39
829.91
829
828.72
828.69
828.83
828.62
828.38
828.65
828.66
828.49
828.72
828.87
828.64
828.65
828.8
828.51
828.52
828.44
828.45
828.42
828.31
828.37
828.45
828.77
828.82
829.08

232

239.1

248.
265.
276.
286.
297.
315.
321.
335.
346.
353.
360.
369.
376.
386.
394.
402.
410.
436.
446.
456.
474 .
479.
487.
503.
513.
520.
527.
533.
539.
555.
568.
584.
591.
602.

89
14
52
43
93
96
58
55
63
51
77
89
04
46
67
89
25
99
81
27
05
78
66
74
42
38
76
85
75
43
55
31
37
47

608.4

620.
628.

39
12

638.4

650.
658.
668.
677.
687.
698.
708.
718.
728.
740.
752.
758.
765.
775.
779.
791.
803.

66
05
07
47
97
85
57
07
28
35
15
56
29
62
88
01
18

815.3

825.
832.

42
35

828.69
828.72
828.73
828.52
828.46
828.15
828.87
828.45
828.07
828.2
827.91
827.93
827.72
828.28
828.48
829.4
829.39
827.71
825.28
826.23
827.7
827.64
828.53
828.88
829.32
829.97
831.56
832
832.34
832.24
830.63
829.49
829.34
829.54
829.87
828.88
828.72
828.68
828.83
828.58
828.38
828.63
828.54
828.58
828.73
828.78
828.73
828.62
828.77
828.51
828.43
828.56
828.43
828.38
828.34
828.37
828.5
828.78
828.88
829.05



833.28 828.96 835.98 828.84 837.36 828.78 838.99 828.78 839.18 828.79
840.08 828.77 845.06 828.8 848.27 829.12 849.17 829.18 850.17 829.22
850.96 829.23 852.4 829.29 855 829.37 856.66 829.32 856.79 829.31
856.87 829.31 860.84 829.57 861.89 829.62 862.6 829.63 863.2 829.64
866.7 829.75 868.18 829.86 868.46 829.89 869.03 829.96 876.83 830.82
879.25 831.01 882.65 831.45 885.84 831.57 885.96 831.57 886.17 831.6
891.58 832.72 891.97 832.75 895.61 832.71 897.18 833.01 897.65 833.05
901.18 833.05 901.31 833.06 904.82 833.4 906.6 833.66 909.57 833.91
912.42 834.04 912.93 834.1 916.04 834.39 919.4 834.66 919.75 834.7
920.57 834.7 923.55 834.88 924.87 834.98 926.38 835.13 929.49 835.43
933.8 835.46 934.24 835.46

Manning's n Values num= 9
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .013 191.05 .03 410.25 .06 435.21 .03 520.38 .013
530.75 .1 584.31 .035 850.17 .1 934.24 .1
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
400.71 445.03 111.44 106.45 103.86 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
526 891 832.46 F
Right Levee Station= 526 Elevation= 830

CROSS SECTION

RIVER: Oldtown Creek

REACH: Reach RS: 545.1257
INPUT
Description: FIS D-D
Station Elevation Data num= 491
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 835.78 3 835.78 5.33 835.8 6.09 835.82 9.68 836.03

11.23 835.92 11.42 835.92 15.34 835.98 16.58 835.97 16.84 835.99
17.43 835.98 23.72 835.97 26.24 835.87 27.16 835.83 29.76 835.72
31.87 835.51 32.39 835.39 33.55 835.25 35.21 834.95 44.67 834.27
52.73 833.03 58.36 833.52 64.24 833.57 66.35 833.49 67.14 833.47
68.68 833.39 71.23 833.13 72.73 833.15 72.92 833.13 73.92 833.07
76.84 832.84 77.68 832.78 78.67 832.73 80.05 832.69 82.46 832.58
84 832.52 84.25 832.5 84.62 832.52 88.02 832.47 88.17 832.45
95.4 832.16 95.42 832.16 98.91 832.25 100.56 832.33 105.52 832.65
110 832.22 110.71 832.15 110.74 832.14 110.8 832.14 122.04 831.57
122.79 831.55 123.28 831.41 124.78 831.32 127.77 831 128.53 830.86
129.2 830.74 132.7 830.04 133.21 829.97 133.53 829.92 134.47 829.78
138.42 829.18 138.79 829.19 144.74 829.26 148.31 829.04 151.37 828.89
157.09 828.73 157.74 828.83 162.72 829.36 167.47 828.69 175.72 829.06
183.28 829.09 185.13 829 189.83 829.12 193.49 829.18 198.71 828.8
200.86 828.63 204.93 828.77 208.82 828.42 210.45 828.19 214.95 827.75
218.14 827.88 218.7 827.89 220.06 827.95 223.94 828.08 224.48 828.07
227.99 828.36 228.82 828.45 234.55 828.18 237.68 827.88 239.21 827.94
239.69 828 241.96 828.1 244.68 828.32 246.12 828.5 246.49 828.5
247.28 828.56 253.43 828.5 258.72 828.59 262.73 828.49 263.26 828.49
267.22 828.35 267.29 828.35 267.37 828.34 268.85 828.15 269.36 828.16
272.75 828.21 273.03 828.21 274.51 828.12 276.73 828.11 278.54 828.13
279.85 828.08 280.08 828.06 282.61 828.02 285.29 827.9 285.8 827.92
286.89 828.01 289.89 828.15 290.52 828.21 291.54 828.18 294.26 828.11
295.65 828.14 296.48 828.01 297.32 827.94 300.96 828.18 301.42 828.18
301.87 828.2 302.77 828.18 305.32 828.49 308.77 827.99 310.39 827.76
318.56 825.89 324.18 824.59 324.7 824.44 326.02 824.45 334.93 823.88



336.
353.
360.
368.
382.
396.
406.
418.

33
25
79
32
23
76
98
53

424.5
436.2

445.
458.
471.
479.
489.
501.
507.
519.
535.
548.
558.
571.

87
11
14
08
83
22
98
93
98
34
74
37

578.3

590.
604.
614.
628.
642.
651.
669.

44
97
73
75
94
83
13

687.6

701.
711.
729.
743.
759.

27
66
99
21
43

777.1

792.
805.
817.
828.
839.
853.
867.
877.
892.
908.
920.
929.
943.
954.
968.
981.
1001.
1012.
1021.
1039.
1049.
1065.
1078.

35
31
06
04
38
92
12
16
93
16
77
34
39
93
21
36
29
95
43
29
42
08
67

823.67
827.19
827.12
827.86
827.13
827.53
828.06
831.25
831.43
831.94
830.14
829.32
828.89
828.79
828.97
828.38
828.39
828.13
827.99
827.91
828.44
828.23
828.38
828.78
828.38
828.63

828.6
828.75
828.82
829.19
829.61
830.26

830.5
831.08
832.02
832.36
833.47
834.41
834.81
835.22
835.42
835.64

835.9
834.97
835.54
836.73

838.3
840.98
842.63
845.24
847.48
850.33
854.03
856.29
857.73
858.49
860.12
861.29
862.64
864.41

337.
353.
364.
375.
387.
399.
409.
418.
430.
436.
446.
460.
471.
484.
493.
503.
511.
526.
536.
550.
559.
572.
584.
596.

71
34
23
82
01
61
73
72
19
49
95
23
18
11
13
42
66
38
56
74
29
39
24
43

606.8

618.
632.

81
45

644.6
662.2

675.
688.
705.
712.
734.
748.
764.
778.
792.
805.
817.
832.
843.
853.
869.
880.
894.
911.
923.
930.
944.
958.
971.
987.
1003.
1015.
1028.
1040.
1056.
1065.
1086.

27
31
32
03
83
44
66
24
72
73
87
07
55
95
86
76
11
11
76
93
76
98
36
45
73
91
17
84
54
78
37

823.
827.
827.
828.
827.
827.
828.
831.
831.

47
24
64
12
34
78
62
28
74

831.9

830.
829.
828.

17
32
89

828.9

828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
830.
830.
831.
832.
832.
833.
834.
834.
835.
835.
835.

79
41
54
17
01
17
44
27
43
56
48
75
59
62
97
36
65
43
58
36
32
82
53
42
78
24
56
79

835.9

835.
835.
836.
839.
841.
842.
845.
848.
850.
855.
856.
857.
859.
860.
862.
862.
864.

12
76
71
19
61
89
46
08
93
56
55
95
26
27
07
71
91

339.
354.
365.
376.
391.
400.
412.
419.
430.

02
98
01
53
63
16
15
33
31

440.2

447 .
463.
471.
487.
498.
504.
512.
528.
540.
553.
560.
573.
584.
599.
607.
620.
632.
644.

663
676.
692.
705.
712.
736.
751.
772
783.
792.
8009.
822.
832.
844.
855.
871.
887.
899.
914.
924.
935.
947.
960.
972.
988.

1005
1018
1033
1043

74
78
66
44
75
94
57
79
73
62
49
52
46
62
47
42
65
75

71
93
85
24
49
44
42
03
89
51
59
08
77
39
07
24
88
63
61
09
38
27
27
13
.44
.25
.42
.84

1059.7

1067
1088

.83
.04

823.
827.
827.
828.
828.
827.
829.

31
33
71
11
07
91
15

831.3

831.
831.
829.
828.
828.
828.

74
37
95
76
86
98

828.5

828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.

49
56
12
02
32
34
31
43
61
52
75
59
62

829.1

829.
829.
830.
830.
831.
832.
833.
833.
834.

835
835.
835.
835.
835.
835.
836.
837.
839.
841.
843.
846.
848.
851.
855.
856.
858.
860.
860.
862.
862.
865.

34
95
48
57
37
29
15
93
45

35
56
83
67
04
15
22
76
87
84
14
35
14
71
71
24
18
34
22
81
27

345.49
358.17
365.26
376.8
394.48
402.33
412.93
422.8
434.5
441 .64
448.81
465.92
473.04
488.48
499
506.22
518.33
528.92
541.65
554.41
564.35
576.7
588.59
600.69
612.71
620.58
633.09
648.95
667.26
680.06
697.65
707.32
717.33
740.2
752.02
775.43
784.04
801.15
809.78
826.47
834.27
847.03
860.68
871.56
891
903.02
917.57
927.25
935.25
950.58
961.27
976.07
988.54
1010.65
1018.81
1033.5
1044.53
1062.34
1072.41
1096.42

823.

43

827.3

827.

72

828.1

827.
828.
829.
831.

59
29
34
38

831.9

831.

03

829.8

828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
830.
830.

81
79
98
49
37
28
12
01
28
18
38
68
63
66
76
61
87
13
39
11
49

831.1

831.
832.
833.
834.
834.
835.
835.
835.
835.
835.
835.
836.
837.
840.
842.
843.
846.
848.
852.
855.
857.
858.
860.
860.
862.
863.
866.

84
34
35
07
69
01
44
66
74
31
06
66
06
34
43
87
96
76
19
77
34
28
19
39
48
36
65

348.
359.
366.
381.
395.
402.
417.

424

58
61
63
99
11
91
82

.31
436.
443.
452.
470.
475.
488.
499.
506.
518.
531.
547.
557.
566.
578.
589.
600.
614.

11
59
72
92
75
79
17
55
59
91
38
56
41
24
35
82
51

622.2

639.
649.
668.
686.
698.
710.
724.
740.
757.
776.
787.
802.
810.
826.
839.
853.
866.
872.
891.
904.
918.
928.
935.

08
09
88
58
58
31
29
78
35
38
36
11
04
92
13
74
27
48
65
63
74
57
64

952.6

964.

68

979.1

997.
1012.
1019.
1033.
1047.
1064.
1073.
1098.

19
64
34
63
23
34
17
47

824.
827.
827.
827.
827.
828.
830.
831.
831.
830.
829.
828.
828.
828.
828.
828.
828.
827.
827.
828.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
830.

29
29
78
16
62
39
99
43
94
75
35
88
66
99
49
33
12
95
93
38
13
39
74
61
63
74
63
87
18
56
15

830.5

831.
831.
832.
833.
834.
834.
835.
835.
835.
835.
835.
835.
836.
837.
840.
842.
843.
847.
849.
853.
855.
857.
858.
860.

17
91
09
45
16
77
02
44
64
91
01
14
73
33
56
55
97
33
51
34
93
73
34
19

860.9
862.6
863.5

867.

02



1101.79 867.97 1105.76
1111.77 868.67 1117.24
1134.92 870.86 1138.91
1150.67 871.72 1152.27
1165.26 872.37 1166.27
1180.6 873.38 1180.65
1187.59 874.22 1192.03
1204.43 874.65 1205.34
1214.4 874.96 1216.03
1225.51 874.39 1228.48
1236.29 874.02 1237.86
1244.72 874.37

Manning's n Values

Sta n Val Sta

0 .03 68.68
353.34 .1 424.5
792.35 .013 860.68

Bank Sta: Left Right
310.39 353.25

Ineffective Flow num=

Sta L Sta R Elev

436.11 1244.72 831.94

Right Levee Station=
Blocked Obstructions

Sta L Sta R Elev

34 68 855

CROSS SECTION

RIVER: Oldtown Creek
REACH: Reach

INPUT
Description: 4+92
Station Elevation Data
Sta Elev Sta
0 832.23 .86
10.5 831.05 11.25
27.92 829.6 28.69
39.47 828.29 40.33
47.72 827.74 49.6
55.14 827.68 56.2
61.79 827.44 62.04
68.71 827.82 72.84
76.96 827.71 78.62
89.61 828.2 90.35
99.59 828.08 101.03
110.67 828.13 111.95
117 828.26 117.89
127.33 828.13 130.58
138.97 827.87 142.6
153.49 827.79 156.04
162.59 827.94 166.73
168.77 827.91 172.41
178.06 827.76 178.35
184.94 827.83 185.2
190.94 828 191.42
200.85 827.86 201.03

868.51 1111.15 868.65
869.26 1119.57 869.64
870.94 1140.89 870.57
871.87 1155.83 872.07
872.47 1167.48 872.44
873.38 1181.05 873.44
874.6 1194.54 874.7
874.63 1207.24 874.67
875 1216.92 875.32
874.15 1229.55 874.13
874.28 1240.34 874.22
num= 13
n Val Sta n Val
.1 310.39 .07
.013 436.49 .1
.1 1244.72 .1
Lengths: Left Channel
46.6 52.81
Permanent
F
436.11 Elevation=
num= 2
Sta L Sta R Elev
165 214 850
RS: 492.3110
num= 409
Elev Sta Elev
832.23 4.82 831.8¢6
830.79 21.31 830.59
829.55 30.56 829.28
828.27 43.46 828.13
827.66 50.77 827.64
827.61 57.75 827.64
827.45 65.8 827.69
827.59 73.02 827.59
827.97 81.47 828.13
828.14 93.81 827.88
828.09 101.28 828.09
828.15 112.14 828.16
828.24 121.71 828.21
828 132.97 827.95
827.79 144.39 827.73
827.83 157.01 827.86
827.83 166.9 827.84
827.89 172.55 827.89
827.76 180.3 827.78
827.84 185.83 827.85
827.99 195.94 827.86
827.85 202.5 827.84

1111.
1125.
1142.
1156.
1170.
1182.
1200.
12009.
1219.
1230.

124

32
489

41
88
19
94
87
27
28
01
67
46
0.6

Sta
4.7
.83

Right

53.

82

25.
33.
44 .
52.
60.
66.
75.
83.
94.
105.

11
121

137.
145.
160.
167.
173.
182.
189.
196.
204.

82

9.9

Sta
.64
08
79
04
71
34
39
42
65
78
73
2.5
.78
08
97
15
14
93
21
45
69
99

868.
869.
870.
872.
872.
873.

66
82
68
17
42
73

874.8

874
875
874

.68
.27
.05

874.1

n Val

.06

.035

1111.74
1128.02
1142.53

1158
1180.28
1186.23
1201.12
1211.51
1221.93
1230.71
1243.11

Sta
348.58
688.31

Coeff Contr.

Elev

831.
830.
828.
828.
827.
827.
827.
827.

85
39
88
06
65
55
68
64

827.9

827
827
828

.93
.99
.17

828.2

827.
827.
827.
827.
827.
827.
828.
827.
827.

94
68
81
85
92
82
06
78
85

.1

Sta

26.64
34.87
45.16
54.66
61.63
67.42
76.85
84.33
96.05
108.62
116.3
121.87
138.66
151.47
161.45
168.31
177.75
184.27
190.72
200.26
206.64

868.
869.
870.
872.
873.
874.
874.
874.
875.
874.
874.

66
96
73
17
33
08
79
91
15
02
25

n Val

.07

Expan.

.3

Elev

831.
829.
828.
827.
827.
827.
827.
827.
827.
827.
828.
828.
828.
827.
827.

45
95
71
95
68
43
78
69
89
97
08
28
21
88
68

827.8

827.
827.
827.
828.
827.
827.

91
77
86
01
85
88



208.
216.
228.
234.
262.
276.
285.
302.

313
321.
329.
336.
346.
352.
359.
370.
383.
393.
399.
405.
412.

422

21
96
26
86
92
05
71
66

11
43
62
24
83
54
21
02
22
09
72
48

.37
428.
436.
446.
454.
460.
470.
477 .
484.
496.
514.
524.
535.
544.

85
24
36
19
49
66
38
21
33
11
73
75
58

550.7

561.
570.
579.
587.
597.
605.
615.
621.
627.
637.
646.
657.
663.
670.
677.
688.
697.

08
73
48
32
71
53
76
94
98
34
01
63
64
82
47
05
09

707.3

721.
737.
744.
754.
760.

11
64
73
01
92

773.1

828
827.
828.
827.
825.
826.
827.
826.
827.
830.
831.
831.
831.
830.
829.
828.
828.

76
16
26
54
66
26
61
48
07
55
71
46
04
51
26
52

828.6

828.
828.
828.
828.

36
25
32
45

828.6

828.
829.
829.
829.
829.
829.

96
27
19
21
36
47

829.8
829.8

830.
830.
830.
829.
829.
830.
831.
831.
832.

17
89
57
56
85
88
39
99
24

832.5

832.

81

832.9

833.
833.
833.
833.
832.
832.
831.
830.
830.
830.

02
02
12
13
95
45
51
83
49
26

829.7

829.
829.

49
73

829.8

830.
830.
831.

06
23
25

208.3

219.

79

229.6

240.
266.

35
58

278.3

287.
305.
315.
322.
330.
340.
347.
353.
359.
371.
384.
393.
399.
406.
416.
.84
428.
436.
447 .
454.
464.
471.
478.
488.
499.
515.
528.
538.

422

43
65
59
97
51
54
49
73
97
28
58
28
72
61
05

87
82
14
28
67
18
29
16
15
58
83
24

544.6

554.
561.
573.
581.
591.
599.
606.
615.
622.
629.
640.

88
88
15
12
22
41
21
94
38
69
09

647.7
657.8

664.
673.
681.
688.

700

36
73
12
67

709.7

732.
738.

03
81

749.7

754.
761.
776.

75
15
36

828.01
827.68
828.26
825.29
825.79
826.88
827.33
826.67
828.38
830.68
831.58
831.83
831.31
829.9
829.49
827.76
828.56
828.59
828.29
828.19
828.4
828.48
828.6
828.97
829.21
829.18
829.05
829.42
829.48
830.03
829.71
830.25
831.14
830.06
829.56
830.35
830.95
831.55
832.02
832.31
832.64
832.82
832.9
833
832.87
833.19
833.07
832.95
832.41
831.32
831.13
830.36
829.94
829.61
829.8
829.7
829.72
829.99
830.22
831.56

209.08
220.67
230.05
243.27
271.07
280.01
289.66
306.13
317.26
324.55
334.59
342.03
348
357.07
364.46
376.33
387.26
393.53
400.66
407.72
416.78
423.8
430.36
440.68
448.37
454.5
466.33
472.33
481.98
488.58
503.22
518.53
530.87
538.5
548.83
554.95
562.76
574.44
581.14
591.61
599.83
609.87
616.08
623.8
632.22
641.02
647.72
657.93
665.31
675.31
681.57
691.08
702.54
711.17
732.05
739.07
750.16
755.46
766.15
778.07

827.

98

827.7

828.
824.
825.
827.
827.
826.
828.
831.
831.
831.
831.
829.
829.
828.
828.
828.
828.
828.
828.
828.
828.
829.
829.
829.
829.

32
77
42
07
54
74
75
14
75
83
26
73
22
19
61
58
23
23
39
47
63
14
11
17
21

829.4

829.
829.
829.
830.
831.

72
97
45
57
17

830

830.
830.
831.
831.
832.
832.
832.
832.
832.
833.
832.
833.
833.
832.
832.
831.
831.
830.
829.
829.

01
33
07
65
02
32
65
83
89
02
99
14
07
92
26
29
06
27
88
51

829.8

829.

72

829.7

829.
830.
831.

97
34
63

212.
224.
231.
245.

34
79
25
18

272.1

282.
291.
311.
317.
326.
334.

61
02
52
69
48
79

342.2

350.
358.
365.
381.
388.
394.
401.
410.
416.
424.
432.
440.
450.
458.
466.
474 .
482.
488.
509.
520.
531.
542.

26
03
52
34
52
74
34
89
98
42
34
69
67
81
39
44
63
86
26
24
83
34

550.5
556.6

564.
574.
585.
593.
603.
610.
617.
627.
634.
641.
647.
659.
666.
675.
682.
692.
704.
711.
733.
741.

95
99
56
44
93
26
85
65
06
81
74
49
17
97
76
69
71
52
59
84

750.3

759.
768.
782.

75
74
82

827.9

827.

93

828.5

824.

46

825.5

827.
827.
827.

31
38
37

828.9

831.
831.
831.
830.
829.
829.
828.

34
75
82
73
69
06
62

828.6

828.
828.
828.
828.
828.
828.
829.
829.
829.
829.
829.
829.
829.
829.
830.
831.
829.
829.
830.
831.
831.
832.
832.
832.
832.
832.
833.
833.
833.
833.
832.
832.
831.
830.
830.
829.
829.
829.
829.
829.
830.
831.
831.

55
24
37
38
48
81
14
15
19
22
45
73
97
99
66
26
52
83
43
19
71
08
32
73
83
84
03
03
06
06
48
21
08
93
28
77
51
66
77
71
13
17
79

212.
225.
233.
251.
272.
283.
301.
311.
320.
328.
336.
342.
352.
359.
367.
382.
388.
396.
404.
.62
418.
.81
434.
442.
452.
460.

411

424

87
64
51
67
66
55
28
72
04
86
26
61
07
25
85
17
97
18
97

48

76
49
82
29

466.9

476.

483
495.
512.
521.
532.
542.

54

12
71
47
56
84

550.6

558.
567.
578.
586.
596.
605.
611.
620.
627.
634.
644.
653.
662.
669.
676.
685.
694.
705.
716.
735.
743.
750.
760.
769.

02
11
99
92
83
45
68
27
87
83
57
58
47
46
94
18
31
77
34
22
22
68
78
54

827.
827.
827.
824.
825.
827.

93
95
74
85
63
24

826.6

827.
829.
831.
831.
831.
830.
829.
828.
828.
828.
828.
828.

39
72
54
69
79
36
52
73
55
58
48
33

828.4
828.3

828.
829.
829.
829.
829.
829.
829.
829.
829.
830.
830.
831.
829.
829.
830.
831.
831.
832.
832.
832.
832.
832.
833.

49
01
26
21
21
24
46
74
72
01
84
26
51
85
61
24
96
21
47
81
82
92
04

833.1

833.
832.
832.
831.
830.
830.
830.
829.

15
84
51
85
88
89
28
77

829.8

829.

74

829.8

829.

75

830.2

831.

14



Manning's n Values num= 13

Sta n Val Sta n Val Sta

0 .03 202.5 .1 234.86
282.61 .1 330.51 .013 346.24
578.99 .013 657.93 .1 782.82

Bank Sta: Left Right

n Val

.07
.1
.1

Lengths: Left Channel

234.86 282.61 95.23 97.56
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
340 580 831.8 F
640 782.82 833.2 F
Right Levee Station= 340.54 Elevation=

BRIDGE

RIVER: Oldtown Creek

REACH: Reach RS: 431
INPUT
Description:
Distance from Upstream XS = 61
Deck/Roadway Width = 24.3
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates

num= 6

Sta Hi Cord Lo Cord

231 828.5 820 243.4 830.2
285 830.2 828.2 285.1 830.2

Upstream Bridge Cross Section Data

Station Elevation Data num= 409
Sta Elev Sta Elev Sta
0 832.23 .86 832.23 4.82

10.5 831.05 11.25 830.79 21.31
27.92 829.6 28.69 829.55 30.56

39.47 828.29 40.33 828.27 43.46
47.72 827.74 49.6 827.66 50.77
55.14 827.68 56.2 827.61 57.75
61.79 827.44 62.04 827.45 65.8

68.71 827.82 72.84 827.59 73.02
76.96 827.71 78.62 827.97 81.47
89.61 828.2 90.35 828.14 93.81
99.59 828.08 101.03 828.09 101.28
110.67 828.13 111.95 828.15 112.14
117 828.26 117.89 828.24 121.71
127.33 828.13 130.58 828 132.97
138.97 827.87 142.6 827.79 144.39
153.49 827.79 156.04 827.83 157.01
162.59 827.%94 166.73 827.83 166.9
168.77 827.91 172.41 827.89 172.55
178.06 827.76 178.35 827.76 180.3

184.94 827.83 185.2 827.84 185.83
190.94 828 191.42 827.99 195.94
200.85 827.86 201.03 827.85 202.5
208.21 828 208.3 828.01 209.08

216.96 827.76 219.79 827.68 220.67
228.26 828.16 229.6 828.26 230.05
234.86 827.26 240.35 825.29 243.27

E

831.
830.
829.
828.
827.
827.
827.
827.
828.
827.
828.
828.
828.
827.
827.
827.
827.
827.
827.
827.
827.
827.
827.

82
828
824

Sta Hi Cord Lo Cord

820
820

lev
86
59
28
13
64
64
69
59
13
88
09
16
21
95
73
86
84
89
78
85
86
84
98
7.7
.32
.77

240
388

Sta
.35
.97

Right

102.

82

24

25.
33.
44 .
52.
60.
66.
75.
83.
94.
105.

11
121

137.
145.
160.
167.
173.
182.
189.
196.
204.
212.
224.
231.
245.

88

9.9

Sta
3.5
330

Sta
.64
08
79
04
71
34
39
42
65
78
73
2.5
.78
08
97
15
14
93
21
45
69
99
34
79
25
18

n Val

.06

.035

272
524

Sta
.66
.73

Coeff Contr.
.3

Hi Cord Lo Cord
830.2
831.5

Elev

831.
830.
828.
828.
827.
827.
827.
827.

85
39
88
06
65
55
68
64

827.9

827
827
828

.93
.99
.17

828.2

827.
827.
827.
827.
827.
827.
828.
827.
827.

94
68
81
85
92
82
06
78
85

827.9

827

.93

828.5

824

.46

82

26.
34.
45.
54.
61.
67.
76.
84.
96.
108.

11
121

138.
151.
161.
168.
177.
184.
190.
200.
206.
212.
225.
233.
251.

8.2
820

Sta
.34
64
87
16
66
63
42
85
33
05
62
6.3
.87
66
47
45
31
75
27
72
26
64
87
64
51
67

n Val

.07
.1

Expan.

.5

Elev

831.
829.
828.
827.
827.
827.
827.
827.
827.
827.
828.
828.
828.
827.
827.

45
95
71
95
68
43
78
69
89
97
08
28
21
88
68

827.8

827.
827.
827.
828.
827.
827.
827.
827.
827.
824.

91
77
86
01
85
88
93
95
74
85



262
276
285
302

321.
329.
336.
346.
352.
359.
370.
383.
393.
399.
405.
412.

422

428.
436.
446.
454.
460.
470.
477.
484.
496.
514.
524.
535.
544.

55

561.
570.
579.
587.
597.
605.
615.
621.
627.
637.
646.
657.
663.
670.
677.
688.
697.

70

721.
737.

744

754.
760.

77

Manning's n Values

.92
.05
.71
.66
313
11
43
62
24
83
54
21
02
22
09
72
48
.37
85
24
36
19
49
66
38
21
33
11
73
75
58
0.7
08
73
48
32
71
53
76
94
98
34
01
63
64
82
47
05
09
7.3
11
64
.73
01
92
3.1

Sta
0

825.
826.
827.
826.
827.
830.
831.
831.
831.
830.
829.
828.
828.

54
66
26
61
48
07
55
71
46
04
51
26
52

828.6

828.
828.
828.
828.

36
25
32
45

828.6

828.
829.
829.
829.
829.
829.

96
27
19
21
36
47

829.8
829.8

830.
830.
830.
829.
829.
830.
831.
831.
832.

17
89
57
56
85
88
39
99
24

832.5

832.

81

832.9

833.
833.
833.
833.
832.
832.
831.
830.
830.
830.

02
02
12
13
95
45
51
83
49
26

829.7

829.
829.

49
73

829.8

830.
830.
831.

06
23
25

n Val

03

266.

58

278.3

287.
305.
315.
322.
330.
340.
347.
353.
359.
371.
384.
393.
399.
406.
416.
.84
428.
436.
447,
454.
464.
471.
478.
488.
499.
515.
528.
538.

422

43
65
59
97
51
54
49
73
97
28
58
28
72
61
05

87
82
14
28
67
18
29
16
15
58
83
24

544.6

554.
561.
573.
581.
591.
599.
606.
615.
622.
629.
640.

88
88
15
12
22
41
21
94
38
69
09

647.7
657.8

664.
673.
681.
688.

700

36
73
12
67

709.7

732.
738.

03
81

749.7

754.
761.
776.

75
15
36

Sta

202.5

825.
826.
827.
826.
828.
830.
831.
831.
831.

79
88
33
67
38
68
58
83
31

829.9

829.
827.
828.
828.
828.
828.

49
76
56
59
29
19

828.4

828.

48

828.6

828.
829.
829.
829.
829.
829.
830.
829.
830.
831.
830.
829.
830.
830.
831.
832.
832.
832.
832.

97
21
18
05
42
48
03
71
25
14
06
56
35
95
55
02
31
64
82

832.9

833
832.
833.
833.
832.
832.
831.
831.
830.
829.
829.

87
19
07
95
41
32
13
36
94
61

829.8
829.7

829.
829.
830.
831.

num=

72
99
22
56

n Val

271.07
280.01
289.66
306.13
317.26
324.55
334.59
342.03
348
357.07
364.46
376.33
387.26
393.53
400.66
407.72
416.78
423.8
430.36
440.68
448.37
454.5
466.33
472.33
481.98
488.58
503.22
518.53
530.87
538.5
548.83
554.95
562.76
574.44
581.14
591.61
599.83
609.87
616.08
623.8
632.22
641.02
647.72
657.93
665.31
675.31
681.57
691.08
702.54
711.17
732.05
739.07
750.16
755.46
766.15
778.07

13
Sta
234.86

825.42
827.07
827.54
826.74
828.75
831.14
831.75
831.83
831.26
829.73
829.22
828.19
828.61
828.58
828.23
828.23
828.39
828.47
828.63
829.14
829.11
829.17
829.21
829.4
829.72
829.97
829.45
830.57
831.17
830
830.01
830.33
831.07
831.65
832.02
832.32
832.65
832.83
832.89
833.02
832.99
833.14
833.07
832.92
832.26
831.29
831.06
830.27
829.88
829.51
829.8
829.72
829.7
829.97
830.34
831.63

n Val
.07

272.1

282.
291.
311.
317.
326.
334.

61
02
52
69
48
79

342.2

350.
358.
365.
381.
388.
394.
401.
410.
416.
424.
432.
440.
450.
458.
466.
474.
482.
488.
509.
520.
531.
542.

26
03
52
34
52
74
34
89
98
42
34
69
67
81
39
44
63
86
26
24
83
34

550.5
556.6

564.
574.
585.
593.
603.
610.
617.
627.
634.
641.
647 .
659.
666.
675.
682.
692.
704.
711.
733.
741.

95
99
56
44
93
26
85
65
06
81
74
49
17
97
76
69
71
52
59
84

750.3

759.
768.
782.

75
74
82

Sta
240.

35

825.5

827.
827.
827.

31
38
37

828.9

831.
831.
831.
830.
829.
829.
828.

34
75
82
73
69
06
62

828.6

828.
828.
828.
828.
828.
828.
829.
829.
829.
829.
829.
829.
829.
829.
830.
831.
829.
829.
830.
831.
831.
832.
832.
832.
832.
832.
833.
833.
833.
833.
832.
832.
831.
830.
830.
829.
829.
829.
829.
829.
830.
831.
831.

55
24
37
38
48
81
14
15
19
22
45
73
97
99
66
26
52
83
43
19
71
08
32
73
83
84
03
03
06
06
48
21
08
93
28
77
51
66
77
71
13
17
79

n Val

.06

272.66
283.55
301.28
311.72
320.04
328.86
336.26
342.61
352.07
359.25
367.85
382.17
388.97
396.18
404.97
411.62
418.48
424.81
434.76
442.49
452.82
460.29
466.9
476.54

483
495.12
512.71
521.47
532.56
542 .84
550.6
558.02
567.11
578.99
586.92
596.83
605.45
611.68
620.27
627.87
634.83
644.57
653.58
662.47
669.46
676.94
685.18
694.31
705.77
716.34
735.22
743.22
750.68
760.78
769.54

Sta
272.66

825.
827.

63
24

826.6

827.
829.
831.
831.
831.
830.
829.
828.
828.
828.
828.
828.

39
72
54
69
79
36
52
73
55
58
48
33

828.4
828.3

828.
829.
829.
829.
829.
829.
829.
829.
829.
830.
830.
831.
829.
829.
830.
831.
831.
832.
832.
832.
832.
832.
833.

49
01
26
21
21
24
46
74
72
01
84
26
51
85
61
24
96
21
47
81
82
92
04

833.1

833.
832.
832.
831.
830.
830.
830.
829.

15
84
51
85
88
89
28
77

829.8

829.

74

829.8

829.

75

830.2

831.

14

n Val

.07



282.61 .1 330.51 .013 346.24 .1

578.99 .013 657.93 .1 782.82 .1
Bank Sta: Left Right Coeff Contr. Expan.
234.86 282.61 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
340 580 831.8 F
640 782.82 833.2 F
Right Levee Station= 340.54 Elevation=

Downstream Deck/Roadway Coordinates

num= 6
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
380 829.21 820 391.9 830.2 820
433.5 830.2 828.2 433.6 830.2 820

Downstream Bridge Cross Section Data

Station Elevation Data num= 487
Sta Elev Sta Elev Sta Elev
0 834.02 1.12 833.95 2.93 833.84
6.93 833.84 8.34 833.87 9.18 833.95
13.79 834.64 14.93 834.7 15.43 834.7
21.04 835.05 25.86 834.71 26.31 834.63
31.64 834.4 31.75 834.39 31.96 834.39
37.31 833.87 41.91 833.82 42 .72 833.7
46.89 833.57 48.21 833.4 50.02 833.44
57.79 833.7 59.29 833.58 59.39 833.57
66.04 833.53 70.45 833.53 71.74 833.54

75.98 833.36 80.2 833.34 81.73 833.24
85.95 833.17 88.09 833.07 91.3 833.04
94.52 833.04 96.85 833.01 97.09 833

103.97 832.75 105.79 832.76 108.62 832.86
113.77 832.37 114.98 832.16 115.45 832.05
124.89 831.89 126.55 831.75 127.57 831.77
137.33 831.77 137.73 831.76 137.82 831.76
142.11 831.74 143.43 831.6 144.69 831.49
153.04 831.02 153.75 830.92 154.66 830.87
160.24 830.61 164.38 830.28 164.72 830.28
171.21 830.33 171.52 830.35 172.2 830.38
182.45 830.49 182.78 830.63 183.79 830.94
197.65 830.97 197.99 831.01 201.44 830.83
209.15 830.69 219.33 830.76 223.44 830.46
231.18 830 232.34 830 232.68 829.98
237.66 829.99 238.17 829.95 240.5 829.91
243.74 830.02 244.9 830.03 248.87 830.04
253.39 829.93 253.73 829.92 254.96 829.91
261.67 829.97 264.51 829.95 265.79 829.94
270.18 830 271.5 829.93 271.53 829.893
277.38 829.92 279.24 829.95 282.4 829.93
288.01 829.87 288.35 829.87 288.6 829.86
298.26 829.83 298.89 829.81 299.59 829.78
304.99 829.78 305.18 829.76 305.73 829.76
311.5 829.7 315.76 829.97 328.13 830
343.4 829.6 343.61 829.6 344.94 829.64
350.35 829.56 350.79 829.57 351.14 829.59
356.61 829.61 358.23 829.61 360.62 829.57
363.41 829.39 365.71 829.3 366.38 829.28
368.35 829.18 372.29 829.15 373.58 829.06
378.28 829.1 379.04 829 381.34 829.21

388

82

20.
27.
35.
46.
53.
59.
74.
85.
92.
98.
1009.
121.
131.
138.

14
158
165

17
191
201
227

23
242

249.
259.
266.
275.
282.

29

301.
310.
339.
347.
355.
361.
368.
374.
382.

.97

9.9

Sta
392
442

Sta
.16
.92
67
67
84
41
77
76
45
57
6l
16
75
02
34
01
7.5
.79
.84
3.9
.18
.57
.12
3.9
.34
45
44
01
74
85
2.5
34
54
19
85
01
84
03
02
16

.035

Hi Cord

83
83

E
833
834
835
834
834

83

833.
833.
833.
833.
833.
832.
832.
831.
831.
831.
831.
830.
830.
830.
830.
830.
830.
830.
829.
830.
829.
829.
829.
829.
829.

82

829.
830.
829.
829.
829.
829.
829.

82

0.2
0.4

lev
.82
.01
.04
.57
.14
3.6
67
57
48
19
06
96
93
77
74
77
23
81
23
47
98
83
31
01
89
01
96
93
85
92
87
9.8
69
02
55
58
46
19
04
9.2

524

Lo C
82

4.

11

20.
30.
37.
46.
57.
64.
75.
85.

9
103
11

122.
132.
141.
149.
159.
166.
177.
196.

20
227
236
243
252

26

266.
276.
286.
293.
303.
311.
343.
349.
356.
362.
368.
375.

38

.73

ord
8.2
820

Sta
34
.66
84
38
27
73
34
92
32
71
2.8
.64
1.7
81
14
97
14
93
73
18
86
6.6
.78
.76
.07
.02
0.5
47
03
75
94
74
42
23
15
07
41
12
79
3.3

Elev

833.
834.
835.
834.
833.

79
29
05
49
87

833.6

833.
833.
833.
833.
833.
832.
832.
831.
831.
831.
831.
830.
830.
830.
830.
830.
830.
830.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.

69
54
39
19
07
76
82
83
68
74
23
69
24
68
94
72
26
02
94
97
95
94
85
86
81
83
69
61
53
63
44
19
06
15



385.
390.
397.
402.
413.
419.
430.
435.
446.
454 .

08
91
24
28
73
66
66
56
54
32

465.8

471.

479
485.
495.
505.
520.

88

02
96
64
14

530.7

538.

19

549.5

560.
567.
577.
585.
597.
6009.
621.
629.
639.

14
45
56
55
38
57
26
35
62

651.1

658.
670.
681.
689.
700.
712.
721.
730.
753.
761.
774 .
790.
801.
809.
820.
830.
841.
847.
859.
870.
881.
894.
904.
913.
923.
930.
939.
953.

34
41
94
01
18
37
89
84
37
07
96
93
01
13
58
77
36
77
77
72
97
11
44
62
15
21
56
67

829.05
827.85
824.59
823.95
824.18
822.29
822.88
826.68
830.96
831.16
831.83
831.89
831.72
831.11
829.92
826.92
826.97
826.97
826.82
826.75
826.68
826.7
826.75
826.83
826.86
826.91
826.72
826.86
826.74
826.69
826.81
826.58
826.39
826.24
826.07
825.91
826.11
826
826.13
825.99
826.32
826.55
826.82
826.59
826.66
826.89
826.95
826.99
827.09
827.52
827.8
828.03
828.23
829.06
830.03
830.98
831.79
835.19

385.25
391.71
397.56
403.3
414.37
420.36
430.96
439.06
448.61
455.53
466.07
473.15
479.27
485.55
496.82
507.08
520.25
533.13
542.75
550.31
560.28
567.69
578.01
591.39
597.67
613.98
621.52
631.89
641.04
651.69
663.84
674.26
683.49
689.88
701.66
712 .44
723.3
737.36
754.47
764.98
779.1
792.95
802.55
814.27
825.32
831.58
842.05
848.71
861.12
871.27
884.17
897.39
908.58
914.04
923.45
931.02
941.13
955.91

829.06
827.6
824.46
824.07
824.06
822.26
822.93
828.47
831.05
831.17
831.87
831.88
831.68
831.06
829.75
826.47
826.97
826.97
826.89
826.75
826.68
826.7
826.75
826.9
826.86
827.05
826.72
826.77
826.74
826.65
826.68
826.71
826.41
826.19
826.06
825.9
826.11
826
826.06
826.16
826.34
826.62
826.61
826.63
826.78
826.96
826.85
826.92
827.17
827.56
827.93
828.15
828.53
829.14
830.06
831.09
831.87
836.27

385.
393.
399.
406.
415.
420.
431.
.61
449.
455.
466.
473.
480.
489.
501.
510.
524.
537.
543.
554.
561.
571.
578.
591.
599.
614.
623.

442

83
14
55
53
14
98
24

87
99
19
47
72
39
73
03
64
23
73
17
62
98
67
61
52
36
28

633.6

644.
652.

07
86

665.1
675.6

686.
694.
705.
712.
724.
743.
755.
767.
783.

28
07
01
77
77
02
16
18
36

796.5

802.
815.
825.
836.

81
82
97
31

842.9

853.
864.
874.
887.

81
55
94
14

897.9
908.8

915.
924.
938.
944.

23
05
26
63

829.
827.
824.
824.
823.
822.
823.

08
08
24
04
89
24
03

830.4

831.
831.
831.
831.
831.
830.
827.

05
15
87
86
52
65
73

826.6

826.
826.
826.
826.
826.
826.
826.

96
85
96
72
64
67
65

826.9

826.
827.
826.
826.

87
01
78
74

826.7

826.
826.
826.
826.
825.
825.
825.
825.
826.
826.
826.

71
66
62
46
95
96
92
97
01
07
16

826.4

826.
826.

72
61

826.7

826.
826.
826.
827.
827.
827.
828.
828.
828.
829.

76
91
83
13
24
75
06
18
54
25

830.1

831.
832.

54
43

388.
393.
401.
4009.
417.
422.
432.
443.
450.
459.
467.
.25
483.
490.
502.
512.
526.
537.
547.
554.
563.
572.
579.
591.
606.

474

77
39
28
43
96
37
57
28
28
38
53

42
15
36
98
64
82
34
54
26
02
61
81
28

615.5

626.
633.
644.
657.
669.
676.
686.
696.
706.
716.
728.
747 .
758.
771.
783.
796.
804.

38
96
95
31
55
38
68
14
31
97
66
01
78
09
48
77
32

820.1

827.
837.

97
35

845.8

854.
868.
876.
892.
900.
909.
919.
924.
938.
945.

23
01
37
28
94
42
09
76
57
89

828.4

826.
824
824.

95

07

822.8
822.3

823.
830.
831.
831.
831.
831.
831.

69
68
07
217
75
86
24

830.5
827.5

826.
826.
826.

73
96
84

826.8

826.
826.
826.
826.
826.
826.
826.
826.
826.
826.
826.
826.
826.
826.
825.
825.
826.
825.
826.
826.

67
64
67
51
91
87
88
89
73
68
83
59
59
42
94
94
18
93
02
08

826.3

826.
826.

41
73

826.6

826.
826.
826.
827.
827.
827.
827.

66
79
91
01
14
47
64

828.1

828.
828.
829.
830.
831.
832.

12
56
43
14
56
51

390.16
395.97
401.95
410.3
419.48
425.19
433.57
444 .37
452.14
460.44
469.35
477.58
484.52
492.31
502.55
514.24
530.42
537.87
548.11
555.78
566.08
573.74
582.19
596.03
608.71
616.42
627.61
635.08
645.67
657.76
669.84
681.79
687.92
698.94
711.79
718.2
729.23
749.19
760.51
773.2
784.99
800.85
808.44
820.21
829.99
840.06
847.05
854.46
869.59
876.56
892.6
903.51
912.57
919.36
925.08
939.31
949.92

828.

08

825.1

823.
824.
822.
822.

91
12
29
39

824.5

830.
831.

78
14

831.3

831.
831.
831.
830.
827.
826.
826.
826.
826.
826.
826.

81
88
16
17
45
65
99
84
83
53
66

826.8

826.
826.
826.
826.
826.
826.
826.
826.
826.

66
99
88
87
85
73
65
81
59

826.4

826.
826.
825.
826.
825.
826.
825.
826.
826.
826.
826.
826.
826.
826.
827.
827.

28
06
91
14
93
05
97
27
47
83
59
65
86
89
06
14

827.5

827.
828.
828.
828.
829.
830.
831.
833.

64
03
09
84
42
16
76
94



Manning's n Values num= 13

Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .03 48.21 .013 111.7 .03 232.34 .013 385.25 .07
401.28 .06 433.57 .07 439.06 .03 466.07 .013 477.58 .1
533.13 .035 923.15 .1 955.91 .1
Bank Sta: Left Right Coeff Contr. Expan.
385.25 439.06 .3 .5
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
466.07 950 831.87 F
Right Levee Station= 466.07 Elevation= 829.9
Blocked Obstructions num= 2
Sta L Sta R Elev Sta L Sta R Elev
186 232 850 313 342 845
Upstream Embankment side slope = 2 horiz. to 1.0 vertical

Downstream Embankment side slope
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design

Weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data

Energy

Momentum Cd = 1
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and Weir flow
Submerged Inlet Cd =
Submerged Inlet + Outlet Cd =
Max Low Cord =

|
[oe

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: Oldtown Creek

REACH: Reach RS: 394.74776
INPUT
Description: 3+95
Station Elevation Data num= 487
Sta Elev Sta Elev Sta Elev Sta Elev

0 834.02 1.12 833.95 2.93 833.84 3.16 833.82
6.93 833.84 8.34 833.87 9.18 833.95 9.92 834.01
13.79 834.64 14.93 834.7 15.43 834.7 20.67 835.04
21.04 835.05 25.86 834.71 26.31 834.63 27.67 834.57
31.64 834.4 31.75 834.39 31.96 834.39 35.84 834.14
37.31 833.87 41.91 833.82 42.72 833.7 46.41 833.6
46.89 833.57 48.21 833.4 50.02 833.44 53.77 833.67

11.
20.
30.
37.
46.
57.

Sta
.34
66
84
38
27
73
34

2 horiz. to 1.0 vertical

E

833.
834.
835.
834.
833.

83
833

lev
79
29
05
49
87
3.6
.69



57.

66.

75.

85.

94.
103.
113.
.89
137.
142.
153.
160.
171.
182.
197.
2009.
231.
237.
243.
253.
261.
270.
277.
288.
298.
304.

124

79
04
98
95
52
97
77

33
11
04
24
21
45
65
15
18
66
74
39
67
18
38
01
26
99

311.5
343.4

350.
356.
363.
368.
378.
385.
390.
397.
402.
413.
419.
430.
435.
446.
454 .

35
61
41
35
28
08
91
24
28
73
66
66
56
54
32

465.8

471.

479
485.
495.
505.
520.

88

02
96
64
14

530.7

538.

19

549.5

560.
567.
577.
585.
597.
6009.
621.

14
45
56
55
38
57
26

833.7
833.53
833.36
833.17
833.04
832.75
832.37
831.89
831.77
831.74
831.02
830.61
830.33
830.49
830.97
830.69

830
829.99
830.02
829.93
829.97

830
829.92
829.87
829.83
829.78

829.7

829.6
829.56
829.61
829.39
829.18

829.1
829.05
827.85
824.59
823.95
824.18
822.29
822.88
826.68
830.96
831.16
831.83
831.89
831.72
831.11
829.92
826.92
826.97
826.97
826.82
826.75
826.68

826.7
826.75
826.83
826.86
826.91
826.72

59.
70.

29
45

80.2

88.

96.
105.
114.
126.
137.
143.
153.
164.
171.
182.
197.
219.
232.
238.

09
85
79
98
55
73
43
75
38
52
78
99
33
34
17

244.9

253.
264.

73
51

271.5

279.
288.
298.
305.
315.
343.
350.
358.
365.
372.
379.
385.
391.
397.

24
35
89
18
76
61
79
23
71
29
04
25
71
56

403.3

414.
420.
430.
439.
448.
455.
466.
473.
479.
485.
496.
507.
520.
533.
542.
550.
560.
567.
578.
591.
597.
613.
621.

37
36
96
06
61
53
07
15
217
55
82
08
25
13
75
31
28
69
01
39
67
98
52

833.58
833.53
833.34
833.07
833.01
832.76
832.16
831.75
831.76
831.6
830.92
830.28
830.35
830.63
831.01
830.76
830
829.95
830.03
829.92
829.95
829.93
829.95
829.87
829.81
829.76
829.97
829.6
829.57
829.61
829.3
829.15
829
829.06
827.6
824.46
824.07
824.06
822.26
822.93
828.47
831.05
831.17
831.87
831.88
831.68
831.06
829.75
826.47
826.97
826.97
826.89
826.75
826.68
826.7
826.75
826.9
826.86
827.05
826.72

59.39
71.74
81.73

91.3
97.09
108.62
115.45
127.57
137.82
144.69
154.66
164.72
172.2
183.79
201.44
223.44
232.68
240.5
248.87
254.96
265.79
271.53
282.4
288.6
299.59
305.73
328.13
344.94
351.14
360.62
366.38
373.58
381.34
385.83
393.14
399.55
406.53
415.14
420.98
431.24
442 .61
449.87
455.99
466.19
473.47
480.72
489.39
501.73
510.03
524.64
537.23
543.73
554.17
561.62
571.98
578.67
591.61
599.52
614.36
623.28

833.
833.
833.
833.

833
832.
832.
831.
831.
831.
830.
830.
830.
830.
830.
830.
829.
829.
830.
829.
829.
829.
829.
829.
829.
829.

830
829.
829.
829.
829.
829.
829.
829.
827.
824.
824.
823.
822.
823.

57
54
24
04

86
05
77
76
49
87
28
38
94
83
46
98
91
04
91
94
93
93
86
78
76

64
59
57
28
06
21
08
08
24
04
89
24
03

830.4

831.
831.
831.
831.
831.
830.
827.

05
15
87
86
52
65
73

826.6

826.
826.
826.
826.
826.
826.
826.

96
85
96
72
64
67
65

826.9

826.
827.
826.

87
01
78

59.76
74.45
85.57
92.61
98.16
109.75
121.02
131.34
138.01
147.5
158.79
165.84
173.9
191.18
201.57
227.12
233.9
242 .34
249.45
259.44
266.01
275.74
282.85
292.5
301.34
310.54
339.19
347.85
355.01
361.84
368.03
374.02
382.16
388.77
393.39
401.28
409.43
417.96
422 .37
432.57
443.28
450.28
459.38
467.53
474.25
483.42
490.15
502.36
512.98
526.64
537.82
547.34
554.54
563.26
572.02
579.61
591.81
606.28
615.5
626.38

833.
833.
833.
833.
832.
832.
831.
831.
831.
831.
830.
830.
830.
830.
830.
830.
830.
829.
830.
829.
829.
829.
829.
829.

57
48
19
06
96
93
77
74
77
23
81
23
47
98
83
31
01
89
01
96
93
85
92
87

829.8

829.
830.
829.
829.
829.
829.
829.

69
02
55
58
46
19
04

829.2
828.4

826.
824
824.

95

07

822.8
822.3

823.
830.
831.
831.
831.
831.
831.

69
68
07
27
75
86
24

830.5
827.5

826.
826.
826.

73
96
84

826.8

826.
826.
826.
826.
826.
826.
826.
826.

67
64
67
51
91
87
88
89

64.92
75.32
85.71

92.8
103.64
111.7
122.81
132.14
141.97
149.14
159.93
166.73
177.18
196.86
206.6
227.78
236.76
243.07
252.02
260.5
266.47
276.03
286.75
293.94
303.74
311.42
343.23
349.15
356.07
362.41
368.12
375.79
383.3
390.16
395.97
401.95
410.3
419.48
425.19
433.57
444 .37
452.14
460.44
469.35
477.58
484.52
492.31
502.55
514.24
530.42
537.87
548.11
555.78
566.08
573.74
582.19
596.03
608.71
616.42
627.61

833.
833.
833.
833.
832.
832.
831.
831.
831.
831.
830.
830.
830.
830.
830.
830.
830.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
829.
828.

54
39
19
07
76
82
83
68
74
23
69
24
68
94
72
26
02
94
97
95
94
85
86
81
83
69
61
53
63
44
19
06
15
08

825.1

823.
824.
822.
822.

91
12
29
39

824.5

830.
831.

78
14

831.3

831.
831.
831.
830.
827.
826.
826.
826.
826.
826.
826.

81
88
16
17
45
65
99
84
83
53
66

826.8

826.
826.
826.
826.
826.

66
99
88
87
85



629.35 826.86 631.89
639.62 826.74 641.04
651.1 826.69 651.69
658.34 826.81 663.84
670.41 826.58 674.26
681.94 826.39 683.49
689.01 826.24 689.88
700.18 826.07 701.66
712.37 825.91 712.44
721.89 826.11 723.3
730.84 826 737.36
753.37 826.13 754.47
761.07 825.99 764.98
774.96 826.32 779.1
790.93 826.55 792.95
801.01 826.82 802.55
809.13 826.59 814.27
820.58 826.66 825.32
830.77 826.89 831.58
841.36 826.95 842.05
847.77 826.99 848.71
859.77 827.09 861.12
870.72 827.52 871.27
881.97 827.8 884.17
894.11 828.03 897.39
904.44 828.23 908.58
913.62 829.06 914.04
923.15 830.03 923.45
930.21 830.98 931.02
939.56 831.79 941.13
953.67 835.19 955.91
Manning's n Values
Sta n Val Sta
0 .03 48.21
401.28 .06 433.57
533.13 .035 923.15
Bank Sta: Left Right
385.25 439.06
Ineffective Flow num=
Sta L Sta R Elev
466.07 950 831.87
Right Levee Station=
Blocked Obstructions
Sta L Sta R Elev
186 232 850
CROSS SECTION
RIVER: Oldtown Creek
REACH: Reach
INPUT
Description: FIS C-C
Station Elevation Data
Sta Elev Sta
0 833.58 .02
5.87 833.75 6.9
15.25 833.22 18.34

826.77 633.6 826.74
826.74 644.07 826.7
826.65 652.86 826.71
826.68 665.1 826.66
826.71 675.6 826.62
826.41 686.28 826.46
826.19 694.07 825.95
826.06 705.01 825.96
825.9 712.77 825.92
826.11 724.77 825.97
826 743.02 826.01
826.06 755.16 826.07
826.16 767.18 826.16
826.34 783.36 826.4
826.62 796.5 826.72
826.61 802.81 826.61
826.63 815.82 826.7
826.78 825.97 826.76
826.96 836.31 826.91
826.85 842.9 826.83
826.92 853.81 827.13
827.17 864.55 827.24
827.56 874.94 827.75
827.93 887.14 828.06
828.15 897.9 828.18
828.53 908.8 828.54
829.14 915.23 829.25
830.06 924.05 830.1
831.09 938.26 831.54
831.87 944.63 832.43
836.27
num= 13
n Val Sta n Val
.013 111.7 .03
.07 439.06 .03
.1 955.91 .1
Lengths: Left Channel
158.45 152.51
1
Permanent
F
466.07 Elevation=
num= 2
Sta L Sta R Elev
313 342 845
RS: 242.2423
num= 476
Elev Sta Elev
833.58 .65 833.53
833.68 12.39 833.03
832.98 23.95 833.19

633.
644.
657.
669.
676.
686.
696.
706.
716.
728.
747 .
758.
771.
783.
796.
804.

96
95
31
55
38
68
14
31
97
66
01
78
09
48
77
32

820.1

827.
837.

97
35

845.8

854.
868.
876.
892.
900.
909.
919.
924.
938.
945.

23
01
37
28
94
42
09
76
57
89

Sta
232.
466.

34
07

Right
147.17

829.9

Sta
2.
13.
24.

08
72
16

826.
826.
826.
826.
826.
826.
825.
825.
826.
825.
826.
826.

73
68
83
59
59
42
94
94
18
93
02
08

826.3

826.
826.

41
73

826.6

826.
826.
826.
827.
827.
827.
827.

66
79
91
01
14
47
64

828.1

828.
828.
829.
830.
831.
832.

12
56
43
14
56
51

n Val
.013
.013

635.
645.
657.
669.
681.
687.
698.

711
71
729
749
760
77

784.
800.
808.
820.
829.
840.
847.
854.
869.
876.

89

903.
912.
919.
925.
939.
949.

385
477

08
67
76
84
79
92
94
.79
8.2
.23
.19
.51
3.2
99
85
44
21
99
06
05
46
59
56
2.6
51
57
36
08
31
92

Sta
.25
.58

Coeff Contr.
.3

Elev
833.
833.
833.

64
22
24

4
14
26

Sta
.52
.29
.05

826.
826.
826.
826.

73
65
81
59

826.4

826.
826.
825.
826.
825.
826.
825.
826.
826.
826.
826.
826.
826.
826.
827.
827.

28
06
91
14
93
05
97
27
47
83
59
65
86
89
06
14

827.5

827.
828.
828.
828.
829.
830.
831.
833.

64
03
09
84
42
16
76
94

n Val

.07

Expan.

.5

Elev

833.
833.

79
25

833.2



34.
46.
62.
2.
80.

35
41
16
38
08

96.6

107.
118.
129.
140.
152.
170.
178.
185.
197.
212
220.
229.
241.
256.
264.

18
86
59
41
06
26
46
26
76

.19

33
52
16
93
44

275.6
286.1

292.
299.
308.
318.
322.
332.
341.
348.
359.
369.
378.
389.
395.
404.
412.
419.
425.
432.
441.
449.
462.
473.
489.
505.
514.
525.
541.
551.
567.

78
71
68
56
49
89
72
25
86
33
56
57
55
48
91
89
91
11
77
49
71
37
73
79
56
98
48
21
75

580.8

587.
599.

49
77

616.3

622.
630.
641.
655.

45
53
89
44

832.99
832.61
832.57
832.32
831.46
830.91
830.59
830.09
828.81
828.44
828.1
827.97
827.48
826.72
826.56
826.27
826.24
826.45
826.54
826.88
826.83
827.09
827.26
827.23
827.21
827.23
827.46
827.25
822.79
821.85
822.49
824.1
826.36
829.46
829.99
830.41
830
828.37
825.75
825.13
826.1
825.64
825.43
825.6
825.54
825.57
825.88
826.01
825.91
826.05
825.74
825.56
825.41
825.38
825.58
825.25
825.12
825.09
824.87
825.25

35.
50.
65.
74.
84.
96.

29
67
18
33
09
72

107.8

1109.
130.
140.
156.
172.

76
66
88
81
04

178.6

188.
201.
215.
223.
231.
245.
257.
268.
277.
287.
293.
302.
310.
320.
324.

71
59
27
94
85
42
19
09
74
14
57
82
85
29
47

333.5

342.
353.
361.
371.
379.
390.
398.
404.
413.

79
13
18
63
32
13
48
82
06

420.3

431.
434.
442.
454 .
467.
479.
491.
508.
515.
527.
542.
555.
568.
581.
593.
602.
617.
623.
634.
642.
657.

74
71
78
66
28
21
32
81
27
18
03
69
18
47
53
27
41
99
78
47
57

833.

02

832.5

832.
832.
831.
830.
830.
829.
828.

37
02
65
91
56
98
84

828.4

828.
827.
827.
826.
826.
826.
826.
826.
826.
826.
826.
827.

11
98
47
75
59
33
13
37
69
86
95
27

827.4

827.
827.
827.
827.
827.
822.
821.
822.
824.
826.
829.
830.
830.
829.
828.
825.
826.
826.
825.
825.
825.
825.
825.

826
826.
825.
825.
825.

24
24
32
31
07
64
89
81
23
62
55
13
53
99
31
57
08
09
54
58
51
74
87

06
83
96
76

825.5
825.4

825.
825.
825.
824.
825.
824.
825.

47
62
09
95
06
96
15

40.93
52.98
67.33
77.74
85.81
96.87
108.1
121.67
135.38
144.63
158.85
172.81
182.98
191.28
202.01
217.47
224.28
234.13
246.3
258.38
269.46
279.72
288.79
297.05
303.87
314.43
321.5
326.06
334.15
343.6
355.07
361.83
371.94
384.86
391.05
400.29
408
414.38
423.76
431.83
437.17
443.56
455.44
467.62
479.46
496
509.21
519.69
533.11
545
557.24
569.31
582.95
593.69
604.06
617.87
628.7
636.19
648.56
659.15

832.
832.
832.

99
46
48

831.5

831.
830.
830.
829.
828.
828.
827.
827.
827.
826.

62
89
54
52
67
22
91
95
17
59

826.6

826.
826.
826.
826.
826.
827.
827.
827.
827.
827.
827.
827.
826.
822.

28
12
33
85
88
01
29
46
23
22
49
33
96
59

821.9

823.
824.
826.

12
24
69

829.6

830.

38

830.5

829.
827.
825.
826.
826.
825.
825.
825.
825.
825.
825.
826.
825.
825.
825.
825.
825.
825.
825.
825.

62
69
36
08
04
49
58
51
74
81
97
16
92
62
58
44
39
47
53
02

825.1

824.
825.
825.

83
03
08

45.1
56.2

67.

79.

87.

97.
113.
.18
137.
145.
161.
176.
185.
195.
205.
218.
227.
235.
246.
263.
269.
285.
291.
297.

122

43
87
33
32
76

54
32
79
08
15
47
95
46
78
04
95
12
79
08
21
31

304.3

315.
321.
331.
337.
345.
356.
364.
373.

83
67
24
38
65
92
07
05

385.1

394.
401.
408.
4109.
425.

31
55
78
74
07

431.9

438.

03

446.1

456.
471.
484.
497.
510.
519.
534.
545.

79
86
95
21
75
75
46
65

561.9

574.

41

585.9

599.
605.
622.
630.
636.
653.
659.

49
21
04
09
34
63
41

832.72
832.45
832.47
831.45
831.54

830.9
830.33

829.4
828.62
828.18
827.94
827.86
826.74
826.52
826.26
826.31
826.35
826.34
826.76
826.88
827.05
827.29
827.24
827.21
827.19
827.54
827.31
823.77
822.12
822.11
823.77
825.38
827.16

829.6
830.41
830.23
829.54
825.81

825.3
826.09
826.06
825.45
825.61
825.57
825.67

825.8
825.99
826.16
825.91
825.65
825.56
825.47
825.37
825.57
825.33
825.14
825.09
824.81
825.24

825.1

46.
56.
67.
79.
91.

17
49
63
95
62

100.9

118.
126.
139.
151.
167.
178.
185.
196.
206.
218.
228.
237.
256.
263.
274.
285.
291.
298.
305.
316.
321.
332.
338.
345.
358.
366.
376.
385.
395.
402.
412.
4109.
425.

432
438.
448.
461.
472.
489.
503.
513.

57
44
62
29
85
27
22
57
04
72
56
15
19
93
11
45
48
51
13
66
83
31
25
91
48
79
28
23
27
59
27
81
79

25
66
28
34
63
15
75

521.2

539.
549.
565.
575.
586.

14
98
34
38
44

599.6

605.
622.
630.
636.

57
34
14
49

654.6

660.

75

832.61
832.45
832.49
831.44
831.03
830.94
830.13
829.16
828.57
828.07
827.92
827.5
826.72
826.56
826.26
826.33
826.36
826.56
826.87
826.81
827.23
827.27
827.24
827.18
827.18
827.53
827.3
823.1
822
822.14
823.92
826.07
828.71
829.61
830.42
830.02
828.6
825.78
825.15
826.09
826.05
825.38
825.59
825.59
825.57
825.82
825.96
826.02
825.98
825.72
825.51
825.42
825.35
825.58
825.28
825.14
825.08
824.82
825.2
825.05



666.91 825.08 671.87
675.72 825.04 678.69
684.46 825.24 684.94
695.56 825.06 695.83
706.08 825.32 708.71
718.92 825.58 719.69
732.1 825.58 737.23
743.4 825.57 743.65
751.09 825.94 751.38
770.97 826.37 771.93
785.1 827.16 788.59
803.8 828.11 805.08
818.43 828.91 824.39
831.42 829.83 832
839.72 831.19 841.54
851.77 832.52 853.11
862.73 833.93 862.88
873.57 835.54 874.67
884.75 836.95 885.28
899.4 838.84 899.86
909.97 841.57 910.25
915.43 842.9 916.35
917.6 843.17 920.92
931.44 845.48 932.04
939.67 847.44 941.88
951.75 850.53 952.96
968.87 853.89 969
975.35 855.13 978.86
995.26 858.98 996.82
1005.78 861.32 1006.35
1019.04 862.8 1019.76
1029.3 862.88 1033.6
1037.25 862.11
Manning's n Values
Sta n Val Sta
0 .1 182.98
355.07 .07 373.05
879.88 .1 1037.25
Bank Sta: Left Right
326.06 373.05
Ineffective Flow num=
Sta L Sta R Elev
400 840 830.53
Right Levee Station=

.68
.83
.84
.23
8.9
.39
7.7
79
33
11
62
33
8.6
16
76
52
16
88
71
87
46
69
18
67
36
76
07
67
27
88
25
86

2

Sta
.82
.57

0

825.05 672
825.06 678
825.24 689
825.05 701
825.48 70
825.57 720
825.66 73
825.56 743.
825.96 759.
826.43 T72.
827.23 788.
828.12 810.
829.29 82
829.87 836.
831.24 842.
832.64 853.
833.93 864.
835.54 879.
836.98 889.
838.93 901.
841.67 910.
842.99 9lo.
843.79 921.
845.73 935.
847.98 944.
850.89 954.
853.91 9609.
855.89 979.
859.44 1000.
861.36 1013.
862.85 1026.
862.3 1034.
num= 1
n Val

03 302

.1 389

.1
Lengths:

1

Permanent

F
398.48

SUMMARY OF MANNING'S N VALUES

River:0ldtown Creek

Reach

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

River Sta.

1401.062

1109.832
796.1590
703.7970
679.82
651.5802
545.1257
492.3110

431

394.7476
242.2423

nl

.035
.013

.013
Bridge
.0

n2

.013
.03

.03

.03

.013
.03

.013

n4

.06

.06
.03

.03

.06

.013
.07

n5

.07
.07
.013

.013
.07
.07

.07
.06

825
825
825

.03
.06
.17

825.4

825.
825.
825.
825.
825.
826.
827.
828.
829.
830.
831.
832.
833.
836.

48
53
66
57
92
44
23
32
87
38
32
62
98
08

837.3

839
841
843
843

84

848.
851.
853.
856.
860.
862.

.52
.73
.02
.92
6.9
78
24
92
06
49
02

862.9

862

.23

n Val

1

.013

Left Channel

0

Elevation=

.o Lo
S

.06
.07

n7

.035

.013
.035

.035
.013
.013

.07

672.
679.
690.
702.
714.
726.
738.

88
73
25
25
56
25
05

749.4

760.
772
794.
810.
829.
836.
848.
857.
867.
881.
893.
904.
910.
91e6.
924.
936.
947.
958.
969.
985.
1000.
1014.
1027.
1035.

75
85
62
54
21
58
19
43
44
52
59
25
65
71
61
69
58
36
17
08
68
64
48
15

Sta
326.
400.

06
29

Right

827.8

n8

N IS

.03
.013

n9
.013

.013
.035

.035
.035

.013

825.
825.
825.
825.
825.
825.
825.
825.
826.
826.
827.
828.
829.
830.
831.
833.

04
09
16
26
54
55
65
71
03
44
46
32
91
44
58
14

834.5

836.
837.
840.
841.
843.
844.
847.
849.
852.
853.
856.
860.
862.
862.
862.

35
89
15
76
02
53
16
65
15
94
94
49
11
86
24

n Val

07
.1

673.
683.
692.
702.
716.
732.
742.
750.
766.
779.
799.
811.
829.
837.

84

857.
869.
884.
894.
906.
911.
91e6.
927.
937.
947.
961.
969.
990.
1005.
1017.
1028.

103

33
434

25
38
65
75
74
02
09
14
58
51
08
71
46
33
9.1
91
33
01
53
43
67
95
48
11
77
19
35
07
76
57
17
5.8

Sta
3.5
.71

Coeff Contr.
.1

o e

G e

e e

825.
825.
825.
825.
825.
825.
825.
825.
826.
826.
827.
828.

05
28
12
23
58
58
56
81
15
79
66
42

829.9

830.
831.
833.
834.
836.
838.
840.
842.
843.
844.

63
81
21
76
91
05
69
01
06
61

847.2

849.
852.
853.
858.
861.
862.
862.
862.

75
64
97
23
32
58
89
18

n Val

.06

.035

Expan.

.3



SUMMAR

River:

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

Y OF REACH LENGTHS

Oldtown Creek

Reach River Sta.

1401.062
1109.832

796.
703.
679.
651.
545.
492.

431

394.
242.

1590
7970
82

5802
1257
3110

7476
2423

Left

293.
308.
96.
56.

Bridge

111.

81
79
02
86

44

46.6

95.

Bridge

158.

23

45
0

Channel

291.
313.
92.
52.

106.
52.
97.

152.

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

Oldtown Creek

Reach River Sta.

1401.062
1109.832

796.
703.
679.
651.
545.
492.

431

394.
242.

1590
7970
82

5802
1257
3110

7476
2423

Contr.

W e

Bridge

= W

Bridge

Expan.

g w w w

w o1

23
67
36
22

45
81
56

51
0

Right

3189.
310.
85.
53.

103.
53.
102.

147.

49
72
26
96

86
82
88



Profile Output Table - Standard Table 1

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)

Reach 1401.062 20% AEP 763.00 826.35 832.57 831.38 832.59 0.000630 1.06 730.01 344.85 0.11
Reach 1401.062 1% AEP 2000.00 826.35 833.27 832.55 833.34 0.001749 2.00 974.48 348.40 0.19
Reach 1109.832 20% AEP 763.00 824.36 830.53 827.86 830.72 0.004165 3.68 275.30 159.18 0.31
Reach 1109.832 1% AEP 2000.00 824.36 832.04 830.61 832.38 0.006566 5.45 574.80 480.73 0.41
Reach 796.1590 20% AEP 763.00 824.79 830.03 828.58 830.07 0.001127 1.84 505.98 302.80 0.16
Reach 796.1590 1% AEP 2000.00 824.79 831.63 829.55 831.71 0.000890 2.06 1007.09 641.26 0.15
Reach 703.7970 20% AEP 763.00 823.18 829.99 826.25 830.02 0.000287 1.33 627.54 301.61 0.11
Reach 703.7970 1% AEP 2000.00 823.18 831.61 828.92 831.66 0.000302 1.67 1133.61 659.31 0.12
Reach 679.82 Bridge

Reach 651.5802 20% AEP 763.00 823.44 829.96 826.79 829.99 0.000348 1.58 570.35 286.42 0.13
Reach 651.5802 1% AEP 2000.00 823.44 831.57 829.20 831.63 0.000356 1.94 1043.75 652.40 0.13
Reach 545.1257 20% AEP 763.00 823.31 829.85 826.82 829.92 0.001348 2.43 521.81 231.45 0.19
Reach 545.1257 1% AEP 2000.00 823.31 831.38 829.15 831.52 0.002434 3.90 885.25 546.21 0.27
Reach 492.3110 20% AEP 763.00 824.46 829.85 828.03 829.87 0.000345 1.13 688.00 293.44 0.10
Reach 492.3110 1% AEP 2000.00 824.46 831.40 828.71 831.45 0.000442 1.57 1159.32 645.59 0.12
Reach 431 Bridge

Reach 394.7476 20% AEP 763.00 822.24 828.17 825.84 828.42 0.005140 3.99 191.08 48.70 0.36
Reach 394.7476 1% AEP 2000.00 822.24 829.42 827.94 830.33 0.014848 7.66 262.98 78.10 0.62
Reach 242.2423 20% AEP 763.00 821.85 827.76 825.43 827.85 0.002156 2.57 320.63 197.61 0.23
Reach 242.2423 1% AEP 2000.00 821.85 829.10 827.66 829.26 0.002156 3.11 630.56 661.48 0.24



Profile Output Table - Six XS Bridge

Reach

Reach

Reach

Reach
Reach

Reach
Reach

Reach
Reach

Reach
Reach

Reach
Reach

Reach
Reach

Reach
Reach

Reach
Reach

Reach
Reach

Reach
Reach

River Sta

796.
796.

703.
703.

679.
679.

679.
679.

651
651

545.
545.

492
492

431
431

431
431

394.
394.

242.
242.

1590
1590

7970
7970

82 BR
82 BR

82 BR
82 BR

.5802
.5802

1257
1257

.3110
.3110

BR
BR

BR
BR

7476
7476

2423
2423

U
8]

D
D

c a

Profile

20% AEP

1% AEP

20% AEP
1% AEP

20% AEP
1% AEP

20% AEP
1% AEP

20% AEP
1% AEP

20% AEP
1% AEP

20% AEP
1% AEP

20% AEP
1% AEP

20% AEP
1% AEP

20% AEP
1% AEP

20% AEP
1% AEP

E.G. Elev
(ft)

830.
831.

830.
831.

830.
831.

830.
831.

829.
831.

829.
831.

829.
831.

829.
831.

829.
831.

828.
830.

827.
829.

07
71

02
66

01
65

00
64

99
63

92
52

87
45

87
45

85
45

42
33

85
26

W.S. Elev
(ft)

830.
831.

829.
831.

829.
831.

829.
831.

829.
831.

829.
831.

829.
831.

829.
831.

829.
830.

828.
829.

827.
829.

03
63

99
61

98
59

97
57

96
57

85
38

85
40

85
40

70
97

17
42

76
10

Crit W.

S.

(ft)

828.
829.

826.
828.

826.
829.

826.
829.

826.
829.

826.
829.

828.
828.

828

825.
827.

825.
827.

825.
827.

58
55

25
92

28
01

77
19

79
20

82
15

03
71

.20
828.

82

83
93

84
94

43
66

Frctn Loss
(ft)

(S}
S
o ©

C & E Loss
(ft)

o o

.01
.01

.00
.00

.00
.00

.00
.00

.01
.03

.01
.03

Top Width
(ft)

302.
641.

301.
659.

284
302

266.
.36

273

286.
.40

652

231

293

645

213
644

45
662

48
78

197.
.48

661

80
26

61
31

.29
.07

51

42

.45
546.

21

.44
.59

.86
.88

.48
.31

.70
.10

61

Q Left
(cfs)

402.36
1325.40

393.34
1209.84

389.41
1209.41

320.41
1106.43

328.50
1114.13

129.28
554.55

487.18
1454.06

41.01
774.36

41.01

774.36

33.80

283.60
1219.80

Q Channel
(cfs)

314.
498.

292.
498.

306.
533.

354.
595.

341.
556.

526.
1098.

228.
434.

717.
1205.

722.
1211.

763.
1963.

479.
777

96
80

52
72

56
84

73
24

74
21

55
37

96
73

95
98

23
67

00
37

30
77

Q Right
(cfs)

45.
175.

77.
291.

67.
256.

87.
298.

92.
329.

107.
347.

46.
111

14.

68
79

15
44

03
75

85
32

76
67

16
08

86

.21

.28
.18

49

.83

W11
.43

Vel Chnl
(ft/s)

1
2

e

.84
.06

.33
.67

.40
.80

.63
.06

.58
.94

.43
.90

.13
.57

.80
.30

.92
.33

.99
.66

.57
.11



Appendix H
Scupper Analysis
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SCUPPER ANALYSIS ON VERTICAL CURVE

WD Job Number = 003-GRE-68-12.65 CARPENTER _ /
D iption = GRE.68 Ped ian Bridge O US 68 and Old Creek
escrlptloE?y= s 68 Pedestrian Bridge Over Cr?:cked Bt;v:nB v\ll'eRe M ARTYW

Date = 1/28/2025 Date = 1/28/2025

Spreadsheet updated: 10/22/2019

Spread Longitudinal Cross Contributing  Pavement Manning's Rainfall
Width Grade Slope Bridge Width  Coefficient Coefficient Intensity
T S Sx w C n i
6.50 ft. 0.0403 ft./ft. 0.0100 ft./ft. 7.50 ft. 0.9 0.015 4.1in./hour
T = Bridge shoulder width + allowable spread of flow on the traveled lane Table 1103-1 L&D 2
T= 0.00 ft. + 6.50 ft. = 6.50 ft.
g1 = 4.03% Slope of Tangent L. = 142.51 Length of curve
g, = -4.96% Slope of Tangent
Xpp = Lg1 = 63.88 ft. Ley = 78.63 ft.
L= 96 ft. Length of Bridge from start of curb to end of curb
W= 7.50 ft. Amount of deck drainage flowing from high side to low side transversely
C= 0.9 Section 1101.2.3, Table 1101-2 L&D Manual Volume 2
n= 0.015 Concrete n= 0.015

0.018 Bituminuous

Design Frequency Section 1103.2, L&D Manual Volume 2
Frequency = 2 years

Intensity Zone Table 1101-3, L&D Manual Volume 2
Intensity Zone= C

to from sheet flow = 0.99 minutes ~ Section 1101.2.2, L&D Manual Volume 2
k = intercept coeff. = 0.619 Table 1101-1
ts from shallow concentrated

flow = 0.39 minutes Section 1101.2.2, L&D Manual V= 4.08 fps

Volume 2

Calculated Time of

) _ 138 minutes Section 1101.2.2, L&D Manual Volume 2
Concentration t, =

5.00 minutes  Per HEC 12 Document, t. cannot be less than 5 minutes for Bridge Deck Drainage
10.00 minutes  Per L&D Manual, Section 1103.3
Method Used = L Enter "H" for tc based on Hec 12 document, Enter "L" for tc based on L&D Manual
Uset.= 10.00 minutes

Based on Rainfall Intensity-Duration Frequency curves obtained from United States Weather

i= alt+b)® Service Technical Paper #40 Rainfall Frequency Atlas of the United States

a= 56.229 with Figure 1101-3, L&D Volume 2, 2 year frequency, intensity zone C
b= 10 with Figure 1101-3, L&D Volume 2, 2 year frequency, intensity zone C
c= 0.876 L&D Volume 2, 2 year frequency, intensity zone C

i= 4.1in./hour  calculated i=__4.1in./hour based on figure 1101-2




Ignore Side Flow? y

L= 48.10 ft.
L= 71.26 ft.
15.78 ft.
S = 0.0100 ft./ft.
Sy = 0.0100 ft./ft.
Lg= 0.00 ft.
= 0.00 ft.
Q= 0.010 cfs
E,= 0.000
V= 0.531 ft/s
R = 0.000
R; = 1.000
E= 0.00%
Q= 0.000 cfs
Qp1 = 0.010 cfs
T (spread before scupper) = 1.94 ft.
T (spread after scupper) = 1.94 ft.

can increase L

L= 80.22 ft.
144.10 ft.
S = 0.0506 ft./ft.
S0 = 0.0100 ft./ft.
Lg= 0.00 ft.
= 0.00 ft.
Q, = 0.051 cfs
E,= 0.000
V= 1.469 ft/s
R, = 0.000
R= 1.000
E= 0.00%
Q= 0.000 cfs
Qo = 0.051 cfs
T (spread before scupper) = 2.63 ft.
T (spread after scupper) = 2.63 ft.

can increase L

Can Be Ignored for High Flows and Small Rectangular Inlets, More Conservative if Ignored
Distance to Beginning of VC to first scupper/beginning of curb
Distance to First Scupper From Beginning of Curb

Rear Abutment
Distance from high point to first scupper/beginning of curb
Longitudinal Slope for This Section
Cross Slope for This Section
Length of the Inlet Parallel to the Flow
The width of the inlet
Accumulated Q Along L,
Ratio of Frontal Flow to Total Gutter Flow, HEC 21 Equ. #8
Gutter Velocity, HEC 21 Equ. #5
Side Flow Intercept Efficiency, HEC 21 Equ. #7
Frontal Flow Capture Fraction, HEC 21 Equ. #9, Usually Assume Splash over Velocity > Gutter
Velocity Unless You Have Grating Splash over Velocity Information
Efficiency, HEC 21 Equ. #6
Intercepted Flow
Bypassed Q

Spread OK, No Scuppers Required

End Vertical Curve
Distance to high point to scupper/end of curb
Distance from beginning of curve to this location
Longitudinal Slope for This Section
Cross Slope for This Section
Length of the Inlet Parallel to the Flow
The width of the inlet
Accumulated Q Along L, HEC 21 Equ. #4 & 22a
Ratio of Frontal Flow to Total Gutter Flow, HEC 21 Equ. #8
Gutter Velocity, HEC 21 Equ. #5
Side Flow Intercept Efficiency, HEC 21 Equ. #7
Frontal Flow Capture Fraction, HEC 21 Equ. #9, Usually Assume Splash over Velocity > Gutter
Velocity Unless You Have Grating Splash over Velocity Information
Efficiency, HEC 21 Equ. #6
Intercepted Flow
Bypassed Q

Spread OK, No Scuppers Required




SCUPPER ANALYSIS , SCUPPER AT PIER 3 AND FORWARD ABUTMENT

Job Number = 003-GRE-68-12.65 CARPENTER\
Description = GRE.68 Pedestrian Bridge Over US 68 and Oldtown Creek — e
By = JPG Checked = BWR MARTthmﬂzrmnﬂr}/ N
Date = 1/28/2025 Date = 1/28/2025
Spreadsheet updated: 10/22/2019
Spread Longitudinal Cross Contributing Pavement Manning's Rainfall
Width Grade Slope Bridge Width Coefficient Coefficient Intensity
T S Sx w C n i
6.50 ft. 0.0496 ft./ft. 0.0100 ft./ft. 7.50 ft. 0.9 0.015 4.1 in./hour
T = Bridge shoulder width + allowable spread of flow on the traveled lane Table 1103-1 L&D 2
T= 0.00 ft. + 6.50 ft. = 6.50 ft.
S= 0.0496 ft./ft. Use grade near low end of bridge if on a vertical curve
L= 211.15 ft. Length of Bridge from start of curb to end of curb
W = 7.50 ft. Amount of deck drainage flowing from high side to low side transversely
C= 0.9 Section 1101.2.3, Table 1101-2 L&D Manual Volume 2
n= 0.015 Concrete n= 0.015

0.018 Bituminuous

Design Frequency Section 1103.2, L&D Manual Volume 2
Frequency = 2 years

Intensity Zone Table 1101-3, L&D Manual Volume 2
Intensity Zone= C

to from sheet flow = 0.99 minutes Section 1101.2.2, L&D Manual Volume 2
k = intercept coeff. = 0.619 Table 1101-1

0.78 minutes  Section 1101.2.2, L&D Manual V= 4.52 fps
Volume 2

ts from shallow concentrated
flow =

C(il)cnl::l:ﬁ:ja;li-;nr:etcf 1.76 minutes Section 1101.2.2, L&D Manual Volume 2
5.00 minutes Per HEC 12 Document, t. cannot be less than 5 minutes for Bridge Deck Drainage

10.00 minutes Per L&D Manual, Section 1103.3
Method Used = L Enter "H" for tc based on HEC 21 document, Enter "L" for tc based on L&D Manual

Uset,= 10.00 minutes

Based on Rainfall Intensity-Duration Frequency curves obtained from United States

. .

1= al(t+b) Weather Service Technical Paper #40 Rainfall Frequency Atlas of the United States

a= 56.229 with Figure 1101-3, L&D Volume 2, 2 year frequency, intensity zone  C
= 10 with Figure 1101-3, L&D Volume 2, 2 year frequency, intensity zone  C

c= 0.876 with Figure 1101-3, L&D Volume 2, 2 year frequency, intensity zone  C
i= 41in/hour calculated i= 4.1 in./hour based on figure 1101-2

Length of bridge not requiring scuppers =L = (0.56/C*n) (Sx"*S%5*T2%7/ i *\y) FHWA HEC 21 Document (equ. # 22a)
L= 885.76 ft.

Bridge length including length of parapet on turn back wingwalls = 211 ft.

Hence, scuppers not required!




Ignore Side Flow? 'y Can Be Ignored for High Flows and Small Rectangular Inlets, More Conservative if Ignored

Run #1 (Vertical Curve)

Qb1 = 0.051 cfs
T (spread before scupper) = 2.63 ft.
T (spread after scupper) = 2.63 ft.

Run #2 (End of Vertical Curve to Pier 2)

L, = 93.82 ft. Distance of span - VC on span
S = 0.0496 ft./ft. Longitudinal Slope for This Section
S = 0.0100 ft./ft. Cross Slope for This Section

Lg= 0.00 ft. Length of the Inlet Parallel to the Flow

= 0.00 ft. The width of the inlet
Q,= 0.060cfs Accumulated Q Along L,
Queuve = 0.051 cfs
Q1+Q;= 0.111 cfs

E, = 0.000 Ratio of Frontal Flow to Total Gutter Flow, HEC 21 Equ. #8
= 1.771 ftls Gutter Velocity, HEC 21 Equ. #5
R = 0.000 Side Flow Intercept Efficiency, HEC 21 Equ. #7

R = 1.000 Frontal Flow Capture Fraction, HEC 21 Equ. #9, Usually Assume Splash over Velocity >
f : Gutter Velocity Unless You Have Grating Splash over Velocity Information
E= 0.00% Efficiency, HEC 21 Equ. #6
Q= 0.000cfs Intercepted Flow
Qpp = 0.111cfs  Bypassed Q
T (spread before scupper) = 3.53 ft.
T (spread after scupper) = 3.53 ft.
can increase L

Run #3 (Pier 2 to Scupper Before Pier 3)
Span= 117.50 ft.  Length of Bridge Span 3

Scupper offset= 5.17 ft. Offset of Scupper to End of Bridge Span
Ly = 112.33 ft.  Length to next scupper
Sz = 0.0496 ft./ft. Longitudinal Slope for This Section
S = 0.0100 ft./ft. Cross Slope for This Section
Ly= 1.50 ft. Length of the Inlet Parallel to the Flow
W= 0.50 ft. The width of the inlet

Q;= 0.071cfs  Accumulated Q Along L, HEC 21 Equ. #4 & 22a
sz + Q3 = 0.182 cfs

E, = 0.283 Ratio of Frontal Flow to Total Gutter Flow, HEC 21 Equ. #8
V= 2.007 ft/s Gutter Velocity, HEC 21 Equ. #5
Rs= 0.046 Side Flow Intercept Efficiency, HEC 21 Equ. #7
R = 1.000 Frontal Flow ’Capture Fraction, HEC 27 Equ. #9, Usually Ass‘ume Splash over Velocity >
Gutter Velocity Unless You Have Grating Splash over Velocity Information
E= 28.33% Efficiency, HEC 21 Equ. #6
Q= 0.052cfs Intercepted Flow
Qps = 0.130 cfs  Bypassed Q
T (spread before scupper) = 4.26 ft.
T (spread after scupper) = 3.76 ft.

can increase L




Run #4 (Scupper Before Pier 3 to Last Scupper)

Span= 149.67 ft.
Scupper offset= 5.00 ft.
Lay = 149.84 ft.
Sias = 0.0496 ft./ft.
Sas= 0.0100 ft./ft.
Lg= 1.50 ft.
W= 0.50 ft.
Q= 0.095 cfs
Qs+ Q= 0.226 cfs

E, = 0.263
V= 2.118 ft/s
Rs= 0.042
R¢= 1.000
E= 26.34%
Q= 0.059 cfs
Qus = 0.166 cfs
T (spread before scupper) = 4.62 ft.
T (spread after scupper) = 412 ft.

can increase L

Length of Bridge Span 3

Offset of Scupper to End of Bridge Span

Length to next scupper

Longitudinal Slope for This Section

Cross Slope for This Section

Length of the Inlet Parallel to the Flow

The width of the inlet

Accumulated Q Along L3 HEC 21 Equ. #4 & 22a

Ratio of Frontal Flow to Total Gutter Flow, HEC 21 Equ. #8

Gutter Velocity, HEC 21 Equ. #5

Side Flow Intercept Efficiency, HEC 21 Equ. #7

Frontal Flow Capture Fraction, HEC 21 Equ. #9, Usually Assume Splash over Velocity >
Gutter Velocity Unless You Have Grating Splash over Velocity Information

Efficiency, HEC 21 Equ. #6

Intercepted Flow

Bypassed Q

Forward Abutment (Last scupper to End of Bridge)

Lwg = 5.00ft.
Suwe = 0.0496 ft/ft.
Sawo=  0.0100 ftft

Ly=  0.00ft

W= 000ft

wad = 0.003 cfs
Qb4 + wad = 0.169 cfs

E, = 0.000
V= 1.971 ft/s
Rs= 0.000
R¢= 1.000
E= 0.00%
Q= 0.000 cfs
Quwg = 0.169 cfs
T (spread before scupper) = 415 ft.
T (spread after scupper) = 415 ft.

can increase L

Offset of Scupper to End of Bridge Span
Longitudinal Slope for This Section

Cross Slope for This Section

Length of the Inlet Parallel to the Flow

The width of the inlet

Accumulated Q Along L3 HEC 21 Equ. #4 & 22a

Ratio of Frontal Flow to Total Gutter Flow, HEC 21 Equ. #8

Gutter Velocity, HEC 21 Equ. #5

Side Flow Intercept Efficiency, HEC 21 Equ. #7

Frontal Flow Capture Fraction, HEC 21 Equ. #9, Usually Assume Splash over Velocity >
Gutter Velocity Unless You Have Grating Splash over Velocity Information

Efficiency, HEC 21 Equ. #6

Intercepted Flow

Bypassed Q
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6612 Singletree Dr
Columbus, OH 43229
(614) 656-2424

Forward Abutment scour Analvsis (Design Flood, QA%)

Calculated By BWR ___Date: 2/11/2025 Job No. 115388
Checked By- PG Date 2/12/2025 Bridge No. GRE-BK80020-00.492
Project: GRE-68-12.65

[input |

Local velocity (HEC-RAS: V1 from LOB or ROB as applicable from Contraction Tab)
Upstream Flow Depth (HEC-RAS: Y1 from LOB or ROB as applicable from Contraction Tab)
Flow Depth prior to Scour at Abutment (HEC-RAS: YO for Channel from Contraction Tab)

Unit Discharge Upstream in Main Channel (HEC-RAS: Q1/W1 from LOB or ROB as applicable from Contraction Tab)
Unit Discharge in Constricted Channel (HEC-RAS: Q2/W2 from Channel from Contraction Tab)

[—Inote: "From:" elevation should be the toe of
‘embankment for spil-through type abutments

3
n= Manning's n for the channel
i Critical Cr |
Depth of Bed| D50 D50 Water | Particles | plasticity Unconfined | - Critica
Depth | ded Type soatent | content. w |<752em, £ index, o1 | NEO | compressive | - shear shear Use yo=
Soil Boring: B-004-0-23 jaterial, d | provide equivalent f Content, w | <75£4m, F| Indlex, strength, qu | stress, 7 | stress, T
SSX | Bed Material 1 F’“'T’:: gﬁg 633f | 0008 mm | Cohesive | 19.057mm | 27 8 2 | 16 | 4o000pst | 19.057pa | 0308 pst [ 2426
. From:] 821.00 "
SSX | Bed Material 2 ot 300ft | 0017mm| cohesive |259.051mm| 6 7 18 | 22| ssoopst [259.051paf sa12psf| 8756
A From| 818,00 -
SSX | Bed Material 3 [ttt — 300ft [ 2000mm | cohesionless | 2000mm | 11 16 4 | 39| o7sopst | 2000pa | 00azpst| 11757
SsX | Bed Material 4 F“’r':’ zﬁg : 300ft | 2.000mm | Cohesionless | 2.000 mm 14 14 4 47 | 11750psf | 2.000pa | 0.042pst | 14751
=51+ CLfrom GRADATION

Bed Material 1 = 850 fi] Abutment scour depth (Scour Hole Depth from Hydraulic Toolbox) Scour ends in Bed Material 1 0001t

Bed Material 2 = depth (Scour Hole Depth from Hydraulic Toolbox) 0.00ft

|__Bed Material 3| ys] depth (Scour Hole Depth from Hydraulic Toolbox) 0.00ft

| Bed Material4 | ys| depth (Scour Hole Depth from Hydraulic Toolbox) 0.00ft

[Total Abutment Scour |
Total Scour Depth = 0.00 ft
.
Computation Method: [NCHRP =]

W_

Scour Condition Compute

Scourr Condition Location Compute

Abutment Type (k1) Spil-threog.

Ange of Emtsankasent to Fiow (k2) 90,00

Conterline Lerigth of Ermbarinent 2000 [
Profected Longth of Embonkment (L) 2000 [
Widkh of Flood Dlain (8} 300,00 [
Uit Déschar g, Upstream i Active, Approath Overtsank Area (q1) 157 dgnt
Unit Dischar ge In Consticted A (42) 176 dytt
050 (050} 18057010 mm
Upstreom Tlow Depth (y1) i a
Define Shear Siress of Flaodplain &

Flow Degth priar ta Scoi (y0) 142 n
|Results,

52/ a1 239

Avesage Velocly Upstream (V) 07 fis
Critial Velocty above which Bed Materal of Size D andt Smaler wil be Transposted (Orm) 501 s
Scoarr Condtion Giear water
Embankment Lengeh (L)Floodplain Width (51) Ratio 007

Scour CondRtion b (Overtink)
Aumgilficstion Facter {olpka A o sighs B) 180

Flow Depth Inclifing Ceetraction Scoa {y¢) 087 n
Mascimum Flow Degth inchuting Abetment Scour {yma) 1.57 r
Scour Hole Depth (ys) L
Scour Hole: .

Angha of Repese (1heta) 4400 degrees
Ratia of Boftom Wiickh of Scomr Hele 1o Seor Mol Depty 000

07 s domsiream, 90 i pemendicutar o flow, 180° b upstream
Lised o catcutotn Profected Lengah of Embankment (L}

prajected norma to flow.

perojected normal 10 flow.

0.2 mm I the bawer limt foe echesive materal

Depth at Abutment Toe

Used In eontraction scour calculations

Negative values imply ‘o’ soour depth

1.0 means the botiom width wil be equal ta scour hobe depth



CARPENTER _
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6612 Singletree Dr
Columbus, OH 43229
(614) 656-2424

Forward Abutment scour Analvsis (Check Flood, Q2%)

Calculated By BWR ___Date: 2/11/2025 Job No. 115388

Checked By- PG Date 2/12/2025 Bridge No- ___GRE-BK80020-00.492
Project: GRE68-1265 P 2926107

[input |

Local velocity (HEC-RAS: V1 from LOB or ROB as applicable from Contraction Tab)
Upstream Flow Depth (HEC-RAS: Y1 from LOB or ROB as applicable from Contraction Tab)

Flow Depth prior to Scour at Abutment (HEC-RAS: YO for Channel from Contraction Tab)
Unit Discharge Upstream in Main Channel (HEC-RAS: Q1/W1 from LOB or ROB as applicable from Contraction Tab)

Unit Discharge in Constricted Channel (HEC-RAS: Q2/W2 from Channel from Contraction Tab)

Manning’s n for the channel
il Critical C |
Depth of Bed| D50 D50 Water | Particles | plasticity Unconfined | - Critica
PP | Material, d | provided Tyee cquivalent | Content, w [<75pam, P inds o1 [ N6O | compressive f - shear shear
Soil Boring: B-004-0-23 o s ! g Hm v strength, qu | stress, 7 | stress, T
SSX | Bed Material 1 gg 633ft | 0008mm| Cohesve |19.057mm| 27 8 20 | 16 | 4000pst | 19.057pa | 0308 pst [ 269
SSX | Bed Material 2 i: 300ft | 0017mm| Cohesive |259.051mm| 6 7% 18 | 22| ssoopst |250051paf 5412psf | c.02ft
SSX | BedMaterial 3 2'3;3 — 3001 [2000mm | cohesioniess | 2.000mm 1 16 4 39 | o7s0pst | 2000Pa | 0.0a2psi | 12021t
SS-X Bed Material 4 ;;; : 3.00ft 2.000 mm | Cohesionless | 2.000 mm 14 14 a a7 11750 psf. 2.000Pa | 0.042 psf 15.02 ft
=51+ CLfrom GRADATION
Bed Material 1 ys<| 0,870 ft]Abutment scour depth (Scour Hole Depth from Hydraulic Toolbox) Scour ends in Bed Material 1 0,00t
| Bed Material 2| ys: depth (Scour Hole Depth from Hydraulic Toolbox) 0.00ft
|__Bed Material 3| ys] depth (Scour Hole Depth from Hydraulic Toolbox) 0.00ft
| Bed Material4 | ys: depth (Scour Hole Depth from Hydraulic Toolbox) 0.00ft

[—Inote: "From:" elevation should be the toe of
‘embankment for spil-through type abutments

[Total Abutment Scour

Total Scour Depth =

Comgutation Method: [NO=P

Input Parameters
Scour Consdtion
Scour Condtion Location
Ainstment Type (k1)
Ao of Embanioment o Flow (2]
Centsing Length of Embssnbment
Projectd Lanigth of Embariment (1)
Wit of Flood Plsin (B

U2 Dischasie, Ugsireasm In Aceve, Approsch Crerbank: Ares (q1)

Unt Dischast i
050 (D50

Conirksed Aren (a2)

Avetage Velodty Upsizeam (V)

Cricé eboaky aboes which Bec Materad cf Size 0 a6 Smafier will be Transported (D)

Seour Condiion
Embankment Length (L Frondplain Weckh (i) Ratio
Sour Condlion

Aplilicatian Factor (agta A or spha B)

Flows Degeh Incuding Cortraction Sour (v¢)

Masirmen Fiow Degth inchucing Abutmeed Scour {ymat]
Scour Holke Depth {ys)

Scor Hote.

Angle cf Rapese (heta)

Ratic:of Battoen Wicth of Scor Hole ta Scour Hols Depth

Compute
Compute

2000
200

2000 "
.00 n
187 L

2469 [
24

[ [
51 s
Clesr Woser

(1]

102 ”

181 r
as n
) degrees
0

% s domnsirearm, 009 s perpendicilar 2 flow, 150 i upsiream
Used to cokulats Projectad Length of Embananest (L)
prcpected normal to few

Frnpented rerimal o Flr

.2 mem 5 e omer Bt fo cobisive material

Do ot Alsutment Toe:

Usad In conteatian soouer sabculigions

Nogitive veoes sy sl scout dephth

1.0 s, e st sk el b e 0 scor b gt



6612 Singletree Dr
Columbus, OH 43229
(614) 656-2424

CARPENTER _~
MART Yoy

— —
Bridge Contraction Scour Analysis (Design Flood, Q4%)

Calculated By: BWR Date: 2/11/2025 Job No.: 115388
Checked By: 1PG Date: 2/12/2025 Bridge No.: GRE-BK80020-00.492
Project: GRE-68-12.65 SFN: 2926107
[input
= 1.92[ft/s Local velocity (HEC-RAS: V1 from Channel from Contraction Tab) | Note: "From:" elevation should be the toe of
y= 4.97|ft Upstream Flow Depth (HEC-RAS: Y1 from Channel from Contraction Tab) embankment for spill-through type abutments
Yo = 5.58|ft Flow Depth prior to Scour at Abutment (HEC-RAS: YO for Channel from Contraction Tab)
Q= 9.54|cfs/ft Unit Discharge Upstream in Main Channel (HEC-RAS: Q1/W1 from Channel from Contraction Tab)
= 9.12|cfs/ft Unit Discharge in Constricted Channel (HEC-RAS: Q2/W2 from Channel from Contraction Tab)
n= 0.060) Manning's n for the channel
D= 24]hours Duration of flow
W= 44.20|ft Channel width at approach section (HEC-RAS: W1 from Channel from Contraction Tab)
Q= 1499|cfs Determined from logarithmic regression from FIS flows
DepthofBed| D50 D50 Water | Particles [ plasticity Unconfined | - Critical fe o) hear Duration of |  Average
Pepth | \aterial, d | provided Tree jvalent | Content, w [<75pm, F| index, pr [ N6O [ compressive | shear [ o T Useyom | g Velocit
Soil Boring: B-003-1-24 ateriah @ [ proviee equivalent | ~ontent, pm P Index strength, qu | stress, T ' ° elodty
N 826.93 0.00 ft p *
SSX Bed Material 1 224,43 250t 2.50 ft 0.021 mm Cohesive 7.727 mm 25 77 14 9 2250 psf 7.727Pa | 0.161psf | 5.58ft | 24.00 hrs 1.92 ft/s
N 824.43 2.50 ft .
§5-X Bed Material 2 82203 200 1.50 ft 0.073 mm Cohesive 14.305 mm 14 50 5 16 4000 psf 14.305 Pa| 0.299 psf 8.08 ft 0.00 hrs. 4.20 ft/s
5 822.93 4.00 ft .
S5-X Bed Material 3 82143 5507 1.50 ft 0.024 mm Cohesive 15.121 mm 21 68 5 30 7500 psf 15.121Pa| 0.316 psf 9.58 ft | 24.00 hrs 4.79 ft/s
" 821.43 5.50 ft .
S5-X Bed Material 4 318.43 850 ¢ 3.00ft 0.435mm | Cohesionless | 0.435 mm 11 34 4 42 10500 psf 0.435Pa | 0.009 psf | 11.08 ft | 0.00 hrs 4.79 ft/s
=Sl + CL from GRADATION * Use Hydraulic Toolbox to solve for Duration of flow
required to scour this layer
Bed Material 1 ys=| 0.690 ft|Contraction scour depth (Scour Hole Depth from Hydraulic Toolbox) Scour ends in Bed Material 1 0.69 ft Scour depth
Bed Material 2 ys=] Contraction scour depth (Scour Hole Depth from Hydraulic Toolbox) 0.00 ft
| BedMaterial3 | ys=| Contraction scour depth (Scour Hole Depth from Hydraulic Toolbox) 0.00 ft
| BedMateriala | ys= Contraction scour depth (Scour Hole Depth from Hydraulic Toolbox) 0.00 ft




CARPENTER _~

6612 Singletree Dr
—_— Columbus, OH 43229
MARTY «m‘mu;a/"\ (614) 656-2424
Bridge Contraction Scour Analysis (Design Flood, Q4%)
Calculated By: BWR Date: 2/11/2025 Job No.: 115388
Checked By: 1PG Date: 2/12/2025 Bridge No.: GRE-BK80020-00.492
Project: GRE-68-12.65 SFN: 2926107
|Contraction Scour |
Contraction Scour Depth = 0.69 ft
"

Computation Method: [Cohesive Soll

Parameter

Value

Pressure Scour Method
Compute Pressure Scour (Vertical Contraction Scour)
Input Parameters for Cohesive Scour
Average Depth Upstream (y) 497 ft
Average Velodity in Contracted Section (V2) 192 s
Critical Sheer Stress (ta ) 0.16 bt~z
Density of Water (delta) LM slug/ft"3
Manning's n (n) 0.0600
Depth Prior to Scour in Contracted Sectica {y0) 558 ft
Time Rate of Scour
Unit Weight of Water (gamma w) 62400 bynes
Duration of Flow (1) 24,000 hr
Results
Resulls for Cohesive Scour
Scour Depth e Negative values Imply ‘zero’ scour depth
Recommendations
Recommended Seour Condition Cohesive Determined by comparing scour depths {induding long-term degradation
Recomménded Scour Depth 069 t Negative values imply ‘zera’ scour depth
Results of Flow Event
Scour Depth from Flow Event (y(t)) 0.61 t



6612 Singletree Dr
Columbus, OH 43229
(614) 656-2424

CARPENTER _~
MART Yoy

e
Bridge Contraction Scour Analysis (Check Flood, Q2%)

Calculated By: BWR Date: 2/11/2025 Job No.: 115388
Checked By: 1PG Date: 2/12/2025 Bridge No.: GRE-BK80020-00.492
Project: GRE-68-12.65 SFN: 2926107
[input
= 1.98]ft/s Local velocity (HEC-RAS: V1 from Channel from Contraction Tab) | Note: "From:" elevation should be the toe of
y= 5.23|ft Upstream Flow Depth (HEC-RAS: Y1 from Channel from Contraction Tab) embankment for spill-through type abutments
Yo = 5.85]ft Flow Depth prior to Scour at Abutment (HEC-RAS: YO for Channel from Contraction Tab)
Q= 10.38|cfs/ft Unit Discharge Upstream in Main Channel (HEC-RAS: Q1/W1 from Channel from Contraction Tab)
= 10.03|cfs/ft Unit Discharge in Constricted Channel (HEC-RAS: Q2/W2 from Channel from Contraction Tab)
n= 0.060) Manning's n for the channel
D= 24]hours Duration of flow
W= 44.20|ft Channel width at approach section (HEC-RAS: W1 from Channel from Contraction Tab)
Q= 1740|cfs Determined from logarithmic regression from FIS flows
DepthofBed| D50 D50 Water | Particles [ plasticity Unconfined | - Critical fe o) hear Duration of |  Average
Pepth | \aterial, d | provided Tree jvalent | Content, w [<75pm, F| index, pr [ N6O [ compressive | shear [ o T Useyom | g Velocit
Soil Boring: B-003-1-24 ateriah @ [ proviee equivalent | ~ontent, pm P Index strength, qu | stress, T ' ° elodty
N 826.93 0.00 ft p
SSX Bed Material 1 224,43 250t 2.50 ft 0.021 mm Cohesive 7.727 mm 25 77 14 9 2250 psf 7.727Pa | 0.161psf | 5.85ft | 24.00 hrs* | 1.98ft/s
N 824.43 2.50 ft .
§5-X Bed Material 2 82203 200 1.50 ft 0.073 mm Cohesive 14.305 mm 14 50 5 16 4000 psf 14.305 Pa| 0.299 psf 8.35 ft 0.00 hrs. 4.71 ft/s
5 822.93 4.00 ft .
S5-X Bed Material 3 82143 5507 1.50 ft 0.024 mm Cohesive 15.121 mm 21 68 5 30 7500 psf 15.121Pa| 0.316 psf 9.85ft | 24.00 hrs 5.36 ft/s
" 821.43 5.50 ft .
S5-X Bed Material 4 318.43 850 ¢ 3.00ft 0.435mm | Cohesionless | 0.435 mm 11 34 4 42 10500 psf 0.435Pa | 0.009 psf | 11.35ft | 0.00 hrs 5.36 ft/s
=Sl + CL from GRADATION * Use Hydraulic Toolbox to solve for Duration of flow
required to scour this layer
Bed Material 1 ys=| 0.750 ft|Contraction scour depth (Scour Hole Depth from Hydraulic Toolbox) Scour ends in Bed Material 1 0.75 ft Scour depth
Bed Material 2 ys=] Contraction scour depth (Scour Hole Depth from Hydraulic Toolbox) 0.00 ft
| BedMaterial3 | ys=| Contraction scour depth (Scour Hole Depth from Hydraulic Toolbox) 0.00 ft
| BedMateriala | ys= Contraction scour depth (Scour Hole Depth from Hydraulic Toolbox) 0.00 ft
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6612 Singletree Dr
Columbus, OH 43229
(614) 656-2424

e
Bridge Contraction Scour Analysis (Check Flood, Q2%)

Calculated By: BWR Date: 2/11/2025 Job No.: 115388
Checked By: 1PG Date: 2/12/2025 Bridge No.: GRE-BK80020-00.492
Project: GRE-68-12.65 SFN: 2926107
|Contraction Scour

Contraction Scour Depth = 0.75 ft

Computation Method: | Cahesive Soll

Parameter
Pressure Scour Method
Compute Pressure Scour (Vertical Contraction Scour)
Tnput Paramelters.
Input Parameters for Cohesive Scour
Average Depth Upstream (y)
Average Velodty in Contracted Section (v2)
Crifical Shear Stress {to ¢
Density of Waler {delta)
Manning's n (n)
Depth Prior to Scour in Contracted Section (D)
Time Rate of Scour
Unit Weight of Water (gamma w)
Duration of Flow (1)
Results
Results for Cohesive Scour
Seour Depth
Recommendations
Recommandled Scour Condltion
Recommendled Scour Depth
Results of Flow Event
Scaur Depth from Flow Event (y())

5.23

1.99
0.16
194
0.0600

[

fifs.
Wjfinz
slug/ft~3

| EEERN—

62400
24.000

b/1t~3
hr
ft Hegative values Imply ero’ scour depth

Determined by comparing scour depths (inchuding long-term degradation
it Megative values imply ‘zero” scour depth
it



CARPENTER ) 6612 Singletree Dr
MARTY —Z Columbus, OH 43229
transportation 7 (614) 656-2424
i
Bridge Pier 2 Scour Analysis (Design Flood, Qa%)
Calculated 8y: BWR 2/12/2025 Job No 115388
Checked By: PG Date: 2/12/2025 Bridge No. GRE-BK8002 9
Project: GRE68-12.65 SFN: 2926107
[input

Pier Properties
Pier Angle of attack

Tocal velocity (HEC-RAS: V1 from Channel from Pier Tab)

Upstream Flow Depth (HEC-RAS: Y1 from Channel from Pier Tab) [—INote: "From:" elevation should be the channel surface elevation at the flowline
Flow Depth prior to Scour at Abutment (HEC-RAS: YO for Channel from Contraction Tab)

Unit Discharge Upstream in Main Channel (HEC-RAS: Q1/W1 from Channel from Contraction Tab)

Unit Discharge in Constricted Channel (HEC-RAS: Q2/W2 from Channel from Contraction Tab)

Manning’s n for the channel

Duration of flow

Channel width at approach section (HEC-RAS: W1 from Channel from Contraction Tab)

Determined from logarithmic regression from FIS flows

Pier Shape
Pier Width
Pier Length
! 7 Critical | Critical | Erosi
Depthof8ed| D50 Dso Water | Particles | plasticity Unconfined rosion Critical soil | Bed Shear Time to Dur: Average
PP | aterial,d | provided Tree cquivalent | content, w |<7spm, £ index, i [ MO0 | - compressive shear | shear category, B [ @ | Useyos i Ve | smess e | %™ |completely scour] remaining Velocity
Soil Boring: B-002-1-24 i o i el ‘ strengeh, qu__| stress, 7 [ stress, 7 [ ec v, g pletely e Y
S5-X Bed Material 1 5.00 ft 0.148 mm Cohesive 2714 mm 25 44 16 7 1750 psf 2.714Pa | 0.057 psf 263 -1.466| 2.504 | 5.58 ft 1.99 ft/s 0.105 psf 0.0063 789.749 hrs 1.80ft/s
S5-X Bed Material 2 2.00ft 0.081 mm Cohesive 9.598 mm 21 49 17 33 8250 psf 9.598 Pa | 0.201 psf 4.18 -2.958| 1.221 | 10.58 ft 416 ft/s 0.084 psf 0.0000 | 100506.905 hrs -765.75 hrs. 3.21ft/s
S5-X Bed Material 3 5.00 ft 0.931mm | Cohesionless | 0.931 mm 13 29 a 13 3250 psf 0.931Pa |0.019 psf 216 -0.467| 3.107 | 12.58 ft 1.33ft/s 0.080 psf 0.0718 69.607 hrs. -100482.90 hrs| 4.47 ft/s
S5-X Bed Material 4 2.50 ft 0.050 mm Cohesive 1.767 mm 22 63 a 19 4750 psf 1.767 Pa | 0.037 psf 3.67 -2.716| 1.562 | 17.58 ft 1.94ft/s 0.071 psf 0.0000 | 58209.544 hrs -45.61 hrs 3.211t/s
=51+ CL from GRADATION
Bed Material 1 ys=[ 00001 Scour ends in Bed Material 1 000t
Bed Material 2. vs< 000t
| Bed Material3 || ys<] 0.00ft
| Bed Materiala__| ys=| 0.00ft
Fer Scour

Pier Scour Depth = 0.00 ft
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6612 Singletree Dr
Columbus, OH 43229
(614) 656-2424

Calculated By: BWR

Bridre Pier 2 Scour Analysis (Check Flood, Q2%)

2/12/2025

Job No.: 115388
Checked By, PG___Date 2/12/2025 Bridge No.- GRE-BKB0020-00.492
Project: GRE68-12.65 SEN: 2926107
[input

Pier Properties
Pier Angle of attack

Tocal velocity (HEC-RAS: V1 from Channel from Pier Tab)

Upstream Flow Depth (HEC-RAS: Y1 from Channel from Pier Tab)

Flow Depth prior to Scour at Abutment (HEC-RAS: YO for Channel from Contraction Tab)

Unit Discharge Upstream in Main Channel (HEC-RAS: Q1/W1 from Channel from Contraction Tab)
Unit Discharge in Constricted Channel (HEC-RAS: Q2/W2 from Channel from Contraction Tab)
Manning’s n for the channel

Duration of flow

Channel width at approach section (HEC-RAS: W1 from Channel from Contraction Tab)
Determined from logarithmic regression from FIS flows

[—INote: "From:" elevation should be the channel surface elevation at the flowline

Pier Shape
Pier Width
Pier Length
. i Critical Critical Erosic Time t
Depthof8ed| D50 Dso Water | Particles | plasticity Unconfined rosion Critical soil | Bed Shear ime to Duration Average
PP | aterial,d | provided Tree cquivalent | Content, w [<75pam, [ inciex 1 | N6O | compressive [ shear | shear category B f o | useyos [y g | BN | completely f Velocit
Soil Boring: B-002-1-24 il s a | TIRm ‘ strengeh, qu__| stress, 7 [ stress, 7 [ ec v g scour 8 v
S5-X Bed Material 1 5.00 ft 0.148 mm Cohesive 2714 mm 25 44 16 7 1750 psf 2.714 Pa |0.057 psf 263 -1.466| 2.504 | 5.85ft 2.00 ft/s 0.117 psf 0.0084 594.638 hrs 1.92 ft/s
S5-X Bed Material 2 2.00ft 0.081 mm Cohesive 9.598 mm 21 49 17 33 8250 psf 9.598 Pa | 0.201 psf 4.18 -2.958] 1.221 | 10.85ft 418 ft/s 0.095 psf 0.0000 | 86739.213 hrs -570.64 hrs 3.63ft/s
S5-X Bed Material 3 5.00 ft 0.931 mm | Cohesionless | 0.931 mm 13 29 a 13 3250 psf 0.931Pa |0.019 psf 2.16 -0.467] 3.107 | 12.85ft 1.34ft/s 0.090 psf 0.1049 47.648 hrs. -86715.21 hrs 5.01ft/s
SSX | Bed Material 4 250ft |0050mm| cCohesve | 1767mm | 22 63 4 19 4750 psf 17677a |0.037psf| 367 |-2716| 1562 | 17.85ft | 1957t/ | o0osLpst [ 00001 | a79sss0shrs | 2365hes | s63ftss
=51+ CL from GRADATION
Bed Material 1 ys=[ 00001 Scour ends in Bed Material 1 000t
Bed Material 2. vs< 000t
| Bed Material3 || ys<] 0.00ft
| Bed Materiala__| ys=| 0,00t
Fer Scour

Pier Scour Depth = 0.00 ft
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6612 Singletree Dr
Columbus, OH 43229

y (614) 656-2424
Bridge Pier 3 Scour Analysis (Design Flood, QM
Calculated By: BWR___Date: 2/12/2025 JobNo. 115388
Checked By: PG Date: 2/12/2025 Bridge No- GRE-BKB0020-00.492
Project: GRE68-12.65 SFN: 2926107
[input |
Tocal velocity (HEC-RAS: V1 from Channel from Pier Tab)
Upstream Flow Depth (HEC-RAS: Y1 from Channel from Pier Tab) [Inote: "From:" elevation should be the channel surface elevation at the flowline
Flow Depth prior to Scour at Abutment (HEC-RAS: YO for Channel from Contraction Tab)
Unit Discharge Upstream in Main Channel (HEC-RAS: Q1/W1 from Channel from Contraction Tab)
Unit Discharge in Constricted Channel (HEC-RAS: Q2/W2 from Channel from Contraction Tab)
Manning's n for the channel
Duration of flow
Channel width at approach section (HEC-RAS: W1 from Channel from Contraction Tab)
Q= Determined from logarithmic regression from FIS flows
Pier Properties
Pier Angle of attack 0Jdegrees
Pier Shape Square Nose
Pier Width alit
Pier Length 3t
Unconfined | Critical | Critical | Erosi —
Depth of Bed| D50 D50 Water | Particles | plasticity nconfine rosion Critical soil | Bed shear | ime to Duration Average
Pepth |y acerial, o [ provided 98 cquivatent [ content,w[<7spam, | inces, pr | N6O [ compressive | shear f shear fcategory) B | a fUseye= | ofe | Topege | 2 Rh | cometetely | on S L Vetoci
Soil Boring: B-003-1-24 riel d | provi quivalent | Content, w f<754m, i strength, qu | stress, 7 | stress, 7| EC velocity, Ve ress, T scour ining i
SSX | BedMaterial 1 F’°'g iﬁ'ii 250ft |0021mm| Cohesive |7.727mm| 25 77 u |9 2250psf | 7.727pa |0.161psf| 287 |-nss2| 2251 | sssft | 336t/ | 0105pst | 0.0017 | 1446.284 hes 1.80ft/s
SSX | Bed Material 2 F’°T’2 zi;':: 150ft |0073mm| Cohesive [14305mm| 14 50 15 | 16 4000pst  [14.305paf0299 pst| 3.48 |-2.571) 1704 | B8t | 4aseft/s | 0.092pst | 0.0001 | 13512.625 hrs [ -1422.28hrs | 4201t/
SSX | Bed Material 3 F'°T':" Zi'iz 150ft |0.024mm| Cohesve [15.121mm| 21 68 15 | 30 7500pst  [15.121Pa|0.316psf| 411 |-2.937| 1266 | 958ft [ saaft/s | 0.087pst | 0.0000 [ 64624.286 hrs | 1348862 hrs | 479 t/s
) T : )
SSX | BedMaterial 4 = :i; :; 3007t |0435mm | Cohesionless | 0.435mm | 11 3 s | @ 10500psf | 0.435Pa [0.009 psf| 177 |070a| 3768 | 1008t | 089ft/s | 0o083pst | 30259 | osorhrs |-Gaso0.29hes| a79ft/s
= ST+ CL from GRADATION
Bed Material 1 ys=[_o.0007] Scour ends in Bed Material 1 0,00t
Bed Material 2. ys= 0,00t
| Bed Material3 | ys=| 0.00 ft
| BedMaterial4 | ys=| 0.00 ft

[Pier Scour

Pier Scour Depth = 0.00 ft
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6612 Singletree Dr
Columbus, OH 43229

MARTY tars mmhy \\ (614) 656-2424
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Bridge Pier 3 Scour Analvsis (Check Flood, Q2%)
Calculated By: BWR Date: 2/12/2025 Job No.: 115388
Checked By: PG Date: 2/12/2025 Bridge No.: ‘GREBK80020-00.492
Project: GRE-68-12.65 SFN: 2926107
Froject:

[input

Q=
Pier Properties

Local velocity (HEC-RAS: V1 from Channel from Pier Tab)
Upstream Flow Depth (HEC-RAS: Y1 from Channel from Pier Tab)

Flow Depth prior to Scour at Abutment (HEC-RAS: YO for Channel from Contraction Tab)

Unit Discharge Upstream in Main Channel (HEC-RAS: Q1/W1 from Channel from Contraction Tab)
Unit Discharge in Constricted Channel (HEC-RAS: Q2/W2 from Channel from Contraction Tab)
Manning's n for the channel

Duration of flow

Channel width at approach section (HEC-RAS: W1 from Channel from Contraction Tab)
Determined from logarithmic regression from FIS flows

[Inote: "From:" elevation should be the channel surface elevation at the flowline

Pier Angle of attack 0Jdegrees
Pier Shape Square Nose|
Pier Width alre
Pier Length e
Unconfined | Critical | Critical | Erosi —
Depth of Bed| D50 D50 Water | Particles | plasticity nconfine rosion Critical soil | Bed shear | ime to Duration Average
Dbt |\ oteral, o | orovided | TP [ cquivalent | content, w |<75sm, P index, i | N6O | - compressive - { shear | shear Jcategory,| B | e fuseyos f iy | e e [ 2N completel | nline f Veract
Soil Boring: B-003-1-24 riel d | provi quivalent | Content, w f<754m, i strength, qu | stress, 7 | stress, 7| EC velocity, Ve ress, T scour ining i
SSX | BedMaterial1 Fm;;i i;g'iz 2507t [0.020mm| Cohesive |7.727mm| 25 7 u |9 2250pst | 7.727pa |o.161psf| 287 |-vss2| 2251 | sssit | s3sfs | 0a17pst | 0.0022 | 1120837 1rs 192ft/s
SSX | Bed Material 2 F’°T’2f g;'g: 150ft  [0.073mm| Cohesive [14.305mm| 14 50 15 | 16 4000pst  [14305paf0.299psf| 3.8 |-2571f 1704 | 35t [ assitss | o10apst | 0.0001 | 11049.556 hrs | -1096.6ahrs | 471t/
ssX | BedMaterial3 F'°T':"f Zi'iz 150t [0.024mm| Cohesive [15.121mm| 21 68 15 | 30 7500pst  [15.121Paf0316psf| 411 [2.937| 1.266 | 9857t | sasft/s | 0.098pst | 0.0000 | 55528.869 hrs | -11025.56 hrs | 536 /s
) From] : -
SSX | BedMaterial 4 e :i; :; 300t [0435mm | Cohesionless | 0.435mm [ 11 3 4 | a2 10500pst | 0.435Pa [0.009pst| 177 [0704[ 3768 [ 12.35%t | 0s0ft/s | o04pst | 47750 | o628hrs | -sss0as7hes| 536t/
=51+ CL from GRADATION
Bed Material 1 vs-[ 00001 Scour ends in Bed Material 1 0,00t
Bed Material 2 vs 0.00ft
| Bed Material3 | ys=| 0.00 ft
| BedMaterial4 | ys=| 0.00 ft
[Pier Scour
Pier Scour Depth = 0.00 ft
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Temporary Construction, Access and Dewatering Activities Checklist

The purpose of this form is to aid the Office of Environmental Services - Waterway Permits Unit (OES-WPU) in
the Permit Determination and Special Provisions processes. This form shall be completed by the project
designer for each aquatic resource and reflect the anticipated temporary fill activities in the aquatic resource
(including streams, impounded streams, lakes, reservairs, rivers). If the type and amount of temporary fill is
unknown, assume a reasonable and logical worst-case scenario of what could be needed. A complete copy of
this form shall be provided to the District Environmental Coordinator (DEC) to be included in the Permit
Determination Request submitted to OES-WPU.

CRS:

GRE-68-12.85 | PID: 115388

Aquatic resource name* | Oldtown Creek

*Provide stationing if more than one location on the same aquatic resource will be impacted

1. During the construction of this project, the following fill activities in the aquatic resource are
anticipated: (check all that apply)

Temporary bridge or structure (CMS Item 502)

Cofferdams (temporary dewatering)

Demolition and debris (intentional fill)

X LI O

Causeways and work pads

2. ODOT requires that the temporary activity accommodates a minimum flow equal to twice the
maximum mean monthly flow without creating a rise in backwater above the OHWM. This flow is the
Standard Temporary Discharge (STD).

<

es

Is U.S. Geological Survey Stream Stats data available for this location?

38.6 cfs

Provide the minimum flow (cfs) to be maintained throughout construction for this location

3. The method that will most likely be implemented by the Contractor to maintain this flow will be:
(check all that apply)

Conduits (Provide hydraulic calculations when the STD is 10 cfs or greater)

Open channel(s)/temporary bridge (Provide hydraulic calculations when the STD is 10 cfs or greater)

L0 X

Pump around (No hydraulic calculations required for cofferdams with pump around scenarios)

<
%)

e

Verify if the project meet flow requirements outlined in the Location & Design Manual Vol. 2 Section
1010? Attach hydraulic calculations when specified above.

4. Additional information

Provide the proposed duration (weeks, months or years) of temporary fill in the aquatic

11
months resource.
Note: temporary fill in a water of the U.S. longer than 2 years may be considered permanent by the USACE
Will temporary fill occur within a flowage easement of a federal flood control facility?
No This item only applies to federal flood control facilities. Flowage easements associated with these facilities can

occur several miles away from the facility. If uncertain that the project is in a flowage easement area, please
consult the district’s real estate office for assistance.

Click on the link below to access ODOT’s Waterway Permits manual, guidance, and other resources:

https://www.transportation.ohio.gov/wps/portal/gov/odot/programs/waterway-permits-program/waterway-permits

OES-WPU Version July 2023




© MaBTEE TAF DESIGN WORKSHEET

Project: = GRE.68-BK80020-00.492 PID:

January 23, 2025

115388

PERFORMED BY: JPG DATE:

1/23/2025

CHECKED BY: BWR DATE:

1/23/2025

SUBJECT: Pedestrian bridge over US-68 and Old Town Creek

STREAM: Old Town Creek

TAF DESIGN

STREAM CHARACTERISTICS AT PROPOSED TAF LOCATION (NO TAF INSTALLED)

Is StreamStats data for the site available? |

Yes

Is the stream's flow influenced by hydraulic controlling features (i.e. dams)?

No

Basin drainage area (miz)

9.62

Ordinary High Water Mark elevation [OHWM] (ft)

826.96

Top of bank elevation (ft)

828.80

50% AEP flow water surface elevation (ft)

827.49

OHWM flow rate [without TAF] (cfs)

190

Maximum mean monthly flow (cfs)

19.3

2x maximum mean monthly flow (cfs)

38.6

2x maximum mean monthly flow water surface elevation (ft)

825.22

Tier 1 TAF Analysis

Proposed TAF obstruction

Full Channel

For partial TAFs: minimum channel opening width (ft) at the OHWM elevation

Calculated backwater elevation (ft) with the TAF in place.

Does the site pass two-times highest monthly flow without

backwater rise above OHWM with TAF in place? |

Yes |

End Analysis: Proceed to TAF Stability section and Summary.

After verifying OHWM, does the site pass 2x highest monthly flow? |

N/A |

Tier 2 TAF Analysis Do not complete this section, analysis complete.

Calculated backwater elevation

Modified height of TAF (backwater elevation+1' freeboard)

Calculated backwater from modified TAF height

Calculated freeboard

TAF Design acceptable (greater than 0.5-feet)

Is the TAF height acceptable based on viability considerations? |

Proceed to Tier 3 TAF Design

Final top of TAF elevation (ft) |

1.0 |




© BT TAF DESIGN WORKSHEET

Tier 3 TAF Analysis Complete if adjusted STD is necessary

January 23, 2025

Initial height of TAF (1' above OHWM or necessary to facilitate construction)
Calculated STD (flow producing WSE equal to height of TAF)

Is historical waterway flow available (USGS Gage data availability)?

Does probability of exceedance of STD facilitate the project schedule?

TAF STABILITY- Based on Bureau of Reclamation

Suggested rock sizing and corresponding Manning's n based on hydraulic analysis velocities
Note: Sizing based on velocity due to unavailability of accurate point shear in 1D models

Velocity at edge of TAF corresponding to 20% AEP flow (ft/s)

1.9

Suggested dumped rock size  |Our analysis shows type D rock is
required; however, the water permit only
allows the use of type B at minimum.

SUMMARY Type B will be provided.

ODOT Type D (n=0.035)

Streamflow data source
Stream contains hydraulic controlling features?
Top of TAF elevation (ft)

Partial TAF: minimum channel opening width (ft) at the OHWM elevation:

Suggested size for TAF dumped rock:
Suggested HEC-RAS scoping (1D or 2D)

Stream Stats

No

827.96

N/A

ODOT Type D (n=0.035)

1D Hydraulic Model




GRE-68-12.65 StreamStats Report

Region ID: OH

Massies Creek

A ) W5 G

Tamara Trl Q _,
,":: 1= 8 E

30r

Wilberforce w

5
W

@ Collapse All
> Basin Characteristics
Parameter
Code Parameter Description Value Unit
CSL1085LFP Change in elevation divided by length between points 10 and 85 percent of distance along the 29.4 feet per mi
longest flow path to the basin divide, LFP from 2D grid

DRNAREA Area that drains to a point on a stream 9.62 square miles
FOREST Percentage of area covered by forest 9.02 percent
LAT_CENT Latitude of Basin Centroid 39.7052 decimal

degrees
LC92STOR Percentage of water bodies and wetlands determined from the NLCD 0.18 percent
OHREGA Ohio Region A Indicator 1 dimensionless
OHREGC Ohio Region C Indicator 0 dimensionless
PRECIPCENT Mean Annual Precip at Basin Centroid 39 inches
STREAM_VARG Streamflow variability index as defined in WRIR 02-4068, computed from regional grid 0.44 dimensionless

> Peak-Flow Statistics

Peak-Flow Statistics Parameters [Peak Flow Full Model Reg A SIR2019 5018]
Parameter Code Parameter Name Value Units Min Limit Max Limit
CSL1085LFP Stream Slope 10 and 85 Longest Flow Path 29.4 feet per mi 1.53 516
DRNAREA Drainage Area 9.62 square miles 0.04 5989
LC92STOR Percent Storage from NLCD1992 0.18 percent 0 25.35
OHREGA Ohio Region A Indicator 1 if in A else 0 dimensionless 0 1
OHREGC Ohio Region C Indicator 1 if in C else 0 dimensionless 0 1



Peak-Flow Statistics Flow Report [Peak Flow Full Model Reg A SIR2019 5018]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error, PC: Percent
Correct, RMSE: Root Mean Squared Error, PseudoR”*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU ASEp
50-percent AEP flood 619 ftr3/s 328 1170 40.1
20-percent AEP flood 1070 ft*3/s 592 1930 37.2
10-percent AEP flood 1430 ft*3/s 786 2600 37.6
4-percent AEP flood 1940 ft*3/s 1060 3550 38.1
2-percent AEP flood 2370 ft*3/s 1280 4390 37.8
1-percent AEP flood 2830 ftr3/s 1510 5290 39.6
0.2-percent AEP flood 4030 ft*3/s 2140 7610 40.3

Peak-Flow Statistics Citations

Koltun, G.F.,2019, Flood-frequency estimates for Ohio streamgages based on data through water year 2015 and techniques for estimating flood-
frequency characteristics of rural, unregulated Ohio streams: U.S. Geological Survey Scientific Investigations Report 2019-5018, 25 p.
(https://dx.doi.org/10.3133/sir20195018)

Monthly Flow Statistics

Monthly Flow Statistics Parameters [Low Flow LatLE 41.2 wri02 4068]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 9.62 square miles 0.12 7422
FOREST Percent Forest 9.02 percent 0 99.1
LAT_CENT Latitude of Basin Centroid 39.7052 decimal degrees 38.68 41.2
LC92STOR Percent Storage from NLCD1992 0.18 percent 0 19
PRECIPCENT Mean Annual Precip at Basin Centroid 39 inches 34 43.2
STREAM_VARG Streamflow Variability Index from Grid 0.44 dimensionless 0.25 1.13

Monthly Flow Statistics Flow Report [Low Flow LatLE 41.2 wri02 4068]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error, PC: Percent
Correct, RMSE: Root Mean Squared Error, PseudoR”*2: Pseudo R Squared (other -- see report)

Statistic Value Unit SE ASEp
January Mean Flow 14.1 ft*3/s 16.6 16.6
February Mean Flow Use 386 CfS 171 ft*3/s 11.9 11.9
March Mean Flow . 19.3 ftA3/s 14 14
for analysis

April Mean Flow 17.6 ft*3/s 11.2 11.2
May Mean Flow 12 ft*3/s 19.5 19.5
June Mean Flow 8.5 ft*3/s 27 27

July Mean Flow 5.32 ftr3/s 28.2 28.2
August Mean Flow 4.16 ft*3/s 36.8 36.8
September Mean Flow 2.52 ft*3/s 43.6 43.6
October Mean Flow 2.5 ft*3/s 50.8 50.8
November Mean Flow 5.02 ft"3/s 37.5 37.5
December Mean Flow 9.83 ft*3/s 21.8 21.8

Monthly Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow Characteristics of Rural, Unregulated Streams in Ohio:
U. S. Geological Survey Water-Resources Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)



USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for which the data were
collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous review, the USGS
reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the

functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software is released on condition that neither the USGS nor
the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.25.0
StreamStats Services Version: 1.2.22
NSS Services Version: 2.2.1



HEC-RAS River: Oldtown Creek Reach: Reach

Reach River Sta Profile Plan Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (fUs) (sqft) (ft)
Reach 796.1598 STD Exist_CM edit 38.60 823.48 825.35 824.19 825.36 0.001005 0.94 41.01 27.53 0.14
Reach 796.1598 STD PropTAF_CM edit 38.60 823.48 825.68 824.19 825.69 0.000540 0.77 50.18 28.18 0.10
Reach 796.1598 1% AEP Exist_CM edit 2000.00 823.48 831.62 829.80 831.69 0.000815 2.07 1038.92 320.43 0.15
Reach 796.1598 1% AEP PropTAF_CM edit 2000.00 823.48 831.61 829.80 831.68 0.000824 2.08 1035.45 320.31 0.15
Reach 703.7970 STD Exist_CM edit 38.60 823.18 825.22 824.25 825.24 0.001848 1.13 34.03 27.57 0.18
Reach 703.7970 STD PropTAF_CM edit 38.60 823.18 825.62 824.25 825.63 0.000754 0.86 45.07 27.86 0.12
Reach 703.7970 1% AEP Exist_CM edit 2000.00 823.18 831.59 829.42 831.64 0.000330 1.41 1262.37 328.39 0.09
Reach 703.7970 1% AEP PropTAF_CM edit 2000.00 823.18 831.58 829.42 831.63 0.000334 1.42 1258.70 328.21 0.09
Reach 651.5802 STD Exist_CM edit 38.60 823.44 825.15 824.04 825.16 0.001120 1.01 38.24 26.70 0.15
Reach 651.5802 STD PropTAF_CM edit 38.60 823.44 825.15 824.04 825.16 0.001120 1.01 38.24 26.70 0.15
Reach 651.5802 1% AEP Exist_CM edit 2000.00 823.44 831.55 829.16 831.61 0.000628 2.20 1132.86 306.29 0.14
Reach 651.5802 1% AEP PropTAF_CM edit 2000.00 823.44 831.55 829.08 831.61 0.000628 2.20 1132.86 306.29 0.14
Reach 545.1257 STD Exist_CM edit 38.60 823.35 825.02 824.04 825.04 0.001168 0.94 41.05 31.76 0.15
Reach 545.1257 STD PropTAF_CM edit 38.60 823.35 825.02 824.04 825.04 0.001168 0.94 41.05 31.76 0.15
Reach 545.1257 1% AEP Exist_CM edit 2000.00 823.35 831.26 828.70 831.44 0.003073 4.23 805.15 249.71 0.28
Reach 545.1257 1% AEP PropTAF_CM edit 2000.00 823.35 831.26 828.70 831.44 0.003073 4.23 805.15 249.711 0.28
Reach 492.3110 STD Exist_CM edit 38.60 822.61 824.99 823.46 825.00 0.000458 0.70 54.99 32.27 0.09
Reach 492.3110 STD PropTAF_CM edit 38.60 822.61 824.99 823.46 825.00 0.000458 0.70 54.99 32.27 0.09
Reach 492.3110 1% AEP Exist_CM edit 2000.00 822.61 831.30 828.25 831.36 0.000469 1.77 1105.75 323.41 0.12
Reach 492.3110 1% AEP PropTAF_CM edit 2000.00 822.61 831.30 828.25 831.36 0.000469 1.77 1105.75 323.41 0.12




Appendix K
TAF Exhibit

4
2
O
=
O
Q
a
<

CARPENTER%%Q;/
MARTY““’”S}EM N

P
10
A




GRE-BK80020-00.492

MODEL: Sheet PAPERSIZE: 11x8.5 (in.) DATE: 2/7/2025 TIME: 10:18:45 AM USER: BRussell
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