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I Introduction

PPL is proposing a new facility, the Bell Bend Nuclear Power Plant (BBNPP), on a site near
Berwick, PA. The site is located in Salem Township, Luzerne County, northeast of Berwick
and north of Route 11. An existing nuclear power plant, Susquehanna Steam Electric Station
(SSES), lies to the east of the proposed facility. The proposed site is primarily forested, with
areas of field, meadow, and wetlands. Walker Run, which flows into the Susquehanna River
at Beach Haven, PA, runs along the western edge of the proposed site and will be restored as
part of the stream and wetland mitigation plan for the proposed nuclear facility. The Federal
Emergency Management Agency (FEMA) conducted a flood study on Walker Run that was
used as a basis for this hydraulic analysis. An unnamed tributary (Tributary #1) flows into
Walker Run from the northeast and will also be impacted by several new bridges associated
with the proposed facility.

The objectives of this study are to verify that existing condition results are consistent with the
original Flood Insurance Study (FIS) prepared by FEMA in 1977, to determine the hydraulic
effect of the proposed project on Walker Run and Tributary #1, to determine the extent of the
100-year floodplain, and to evaluate the effect of the proposed restoration on Walker Run's
floodway through an encroachment analysis. This report presents the existing (Corrected
Effective Model) floodplain characteristics, and how they compare to the FEMA FIS (Duplicate
Effective Model) floodplain characteristics, as well as the proposed (Revised Conditions
Model) floodplain characteristics.

2 Hydrology

The Walker Run watershed was evaluated in a Probable Maximum Flood (PMF) Event Study
in 2008 by Paul C. Rizzo Associates, Inc. (Rizzo) for the Bell Bend Nuclear Power Plant
project. Rizzo divided the watershed into three Subbasins, based on watershed delineations
on the USGS Berwick Quadrangle base map (Appendix A). The drainage area for Subbasin
A2 is the most upstream drainage area of Walker Run and measures 2.43 square miles.
Tributary #1's drainage area is Subbasin A3, measuring 0.68 square miles. The downstream
drainage area to Walker Run, Subbasin Al, measures 0.98 square miles. Land use in the
watershed is primarily woods, with meadow and some urban.

Soils information and geology of the site were determined from the Rizzo report, then verified
using Penn State University's online soil map tool (www.soilmap.psu.edu). Several soils exist
in the Walker Run watershed, including Chenango, Oquaga & Lordstown, and Wyoming,
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producing a mixture primarily of hydrologic soil groups "A" and "C". A soils map is included in
Appendix A. Four distinct geologic formations exist within the Walker Run watershed,
including the Hamilton Group, Trimmers Rock Formation, Irish Valley Member, and Sherman
Creek Member. The underlying geology of the headwaters upstream of the project site
consists of east to west trending bands of the upper Devonian-age Sherman Creek and Irish
Valley Members. The Sherman Creek Member is composed of alternating grayish-red
siltstone and claystone as well as minor intervals of gray sandstone. The Irish Valley Member
consists of nonmarine, gray and grayish red sandstone and grayish-red claystone
interbedded with minor, thin light-olive-gray marine siltstone. The underlying geology of the
upstream portion of the project site consists of an east to west trending band of the upper
Devonian-age Trimmers Rock Formation, which is composed of olive-gray siltstone and shale.
The underlying geology of the downstream portion of the project site consists of an east to
west trending band of the lower and middle Devonian-age Hamilton Group. The Hamilton
Group is made up of two formations: the Mahantango Formation and the Marcellus
Formation. The Mahantango Formation is composed of gray, brown and olive shale and
siltstone while the Marcellus Formation is composed of black, carbonaceous shale (Appendix
A).

Hydrologic analyses of the contributing drainage areas to Walker Run and Tributary #1 were
performed to confirm existing peak discharges for the combined drainage area and Walker
Run's drainage area, which were provided in the FEMA FIS, and to determine the existing
peak discharge for Tributary #1 (not provided in the FEMA FIS). The 100-year peak discharge
used in the FEMA FIS for the total watershed (combined drainage area) is 1860 cfs and for
Subbasin A2 (Walker Run watershed) is 1640 cfs. Several methods were employed to
compare peak discharges to these values. See Table 1 for a summary of all peak flows
calculated for comparison purposes.

The first method (referred to as Hydraflow 1) involves utilizing land use and soils information,
as well as a time of concentration, from the Rizzo study. The time of concentration was
calculated using the Clark (1945) Method, which is a regression curve presented by Staub,
et.al. (2000) and developed from small rural watersheds in Illinois. The Soil Conservation
Service (SCS) Technical Release 55 (TR-55) methodology was used to generate runoff
hydrographs and peak discharge rates. The total peak flow is 2953 cfs, while Walker Run
and Tributary #1 peak flows are 2259 cfs and 940 cfs, respectively.

A second method (referred to as Hydraflow 2) utilizes the same land use and soils
information as Hydraflow 1 (from the Rizzo study), but uses the SCS Lagtime Formula to
determine the time of concentration. SCS TR-55 methodology was used to generate runoff
hydrographs and peak discharge rates, yielding a total peak flow of 1393 cfs and Walker Run
and Tributary #1 peak flows of 1092 cfs and 538 cfs, respectively.

The third method (referred to as Hydraflow 3), uses LandStudies, Inc. (LSI) data for land use
and soils information, which resulted in lower curve numbers than the Rizzo analyses. The
time of concentration was determined from the existing United States Geological Survey
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(USGS) Quadrangle map and available topography of the project area. SCS TR-55
methodology was used to generate runoff hydrographs and peak discharge rates. The total
peak flow is 1877 cfs, while Walker Run and Tributary #1 peak flows are 1628 cfs and 304
cfs, respectively.

The fourth method (referred to as USGS Regression 1) employs data from the Rizzo study in
a USGS regression analysis for estimating peak flows for Pennsylvania streams, presented by
Stuckey and Reed (2000). Input parameters include drainage area, percent forest cover,
percent urban cover, percent carbonate area, and percent cover of lakes, swamps and
reservoirs. Total peak flow with this method is 1089 cfs and Walker Run and Tributary #1
peak flows are 909 cfs and 361 cfs, respectively.

The fifth method (referred to as USGS Regression 2) utilizes the same USGS regression
analysis, using LSI data for drainage area and percent cover information. Only total peak
flow was calculated, yielding 1065 cfs.

All method analysis calculations and hydrology information can be found in Appendix H.
Twenty-four hour rainfall depths of 2.89 in., 4.20 in., 5.18 in., 6.08 in. and 7.16 in. (for the 2,
10, 25, 50, and 100-year storm events, respectively, per National Oceanic and Atmospheric
Administration (NOAA) Precipitation Frequency Data Server) were used. See Appendix H for
complete rainfall data.

Table 1. 100-year Peak Discharges Analysis Comparison

Method Combined Qioo Tributary Qloo Walker Run Qioo

(ft3/s) (ft3/s) (ft3/s)

FEMA 1860.0 - 1640.0

Hydraflow 1
(Rizzo data, Tc =IL
regression) 2953.4 940.0 2259.2

Hydraflow 2
(Rizzo data, Tc =SCS
Lagtime) 1392.9 538.2 1091.2

Hydraflow 3
(LSI data, Tc measured) 1877.2 303.5 1628.3

USGS Regression 1 (Rizzo
data) 1088.9 361.4 909.0

USGS Regression 2 (LSI
data) 1065.4 --

*Highlighted discharges represent the values used in the HEC-RAS model.
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In comparing all the analyzed methods, the FEMA FIS peak discharges fall in the middle of
the calculated existing peak discharges, giving credibility to the FIS flows and confirming their
use in the current flood study. Since the FEMA study provided only a combined peak flow
(1860 cfs) and a Walker Run peak flow (1640 cfs), the 100-year discharge for the Tributary
#1 watershed needed to be determined. The Hydraflow 3 method matches the FEMA data
for the total and Walker Run discharges most closely of all analyzed methods, yielding a
Tributary discharge of 303.5 cfs. Therefore, a discharge of 303.5 cfs determined by the
Hydraflow 3 method calculations is used in the reach routing analysis.

3 Hydraulics

3.1 General Description

The US Army Corps of Engineers Hydrologic Engineering Centers River Analysis System (HEC-
RAS) Version 4.0 software was used for the hydraulic analysis. HEC-RAS is intended for
calculating water-surface profiles for steady or unsteady flow in natural or man-made
channels. The computational procedure is based on the solution of the one-dimensional
energy equation with energy loss due to friction computed using Manning's equation. The
computational procedure is generally known as the Standard Step Method and can be used
for subcritical as well as supercritical flow conditions.

For this project, the water-surface profile for steady, mixed (supercritical and subcritical) flow
was calculated. The effects of various obstructions in the floodplain, notably the four existing
bridges and one culvert crossing Walker Run, and the two existing culvert crossings and four
proposed bridges on Tributary #1 were also considered in the computations.

3.2 FEMA Flood Insurance Study (FIS) (Duplicate Effective Model)

The original FEMA FIS HEC-2 input data was acquired from the FEMA Engineering Library.
The data was entered into HEC-RAS to develop a "control" model for comparison with the
more detailed existing and proposed models to be discussed later. The model includes HEC-
2 cross-sections extending from Station 51+98 (FEMA FIS XS "BIA"; HEC-2 cross section
65.0) to Station -2+55 (FEMA FIS XS "BHJ"; HEC-2 cross section 44.0). The FEMA FIS model
includes the bridge data original to the HEC-2 model. The 100-year peak flows used in the
FEMA FIS were applied to the model. The 100-year water surface elevation of 653.29 ft, as
listed in the FIS at cross section "BHJ", was used as the downstream boundary condition. A
mixed flow regime was selected, though the flow remained in subcritical flow for the majority
of the model, keeping with the original HEC-2 model. See FEMA FIS data in Appendix D.

3.3 Existing Conditions (Corrected Effective Model)

Detailed existing cross sections of Walker Run and Tributary #1 were surveyed by
LandStudies, Inc. and supplemented with one (1) foot existing contours produced by Peters
Consultants, Inc. Cross sections were inserted into the FEMA FIS HEC-RAS model. Existing
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cross sections extend from Station 58+62 (upstream of FEMA FIS XS "BIA") to the
downstream limit of the "control" model, Station -2+55 (FEMA FIS XS "BHJ"). Two LSI
surveyed cross-sections (XS 35+32 and 51+98) overlapped with FEMA cross-sections, so the
detailed surveyed channel information was substituted into the FEMA cross-section, while
the floodplain and extended area of the FEMA cross-section were left intact.

Cross sections for Tributary #1 begin at the confluence of Walker Run and extend to Tributary
Station 44+00, just south of Beach Grove Road. Manning's 'n' values for the surveyed
existing cross sections were kept consistent with FEMA FIS Manning's 'n' values, when
possible. Manning's 'n' values for tributary #1 were chosen from the HEC-RAS Hydraulic
Reference Manual based on existing conditions. Photographs illustrating selected 'n' values
are provided in the Appendix G.

Four bridges and one farm road culvert cross Walker Run within the studied section, while
two culverts cross Tributary #1. All crossings are characterized within the existing conditions
model.

The 100-year peak flows from FEMA FIS of 1860 cfs for the total watershed and 1640 cfs for
the Walker Run watershed were used in the HEC-RAS existing model, as well as the
calculated flow of 303.5 cfs for the Tributary #1 watershed. For the downstream boundary
condition, the 100-year water surface elevation of 653.29 ft was used, as in the FEMA HEC-2
model and Duplicate Effective (FEMA FIS) HEC-RAS model. A mixed flow regime was
considered in the HEC-RAS analysis. The existing conditions HEC-RAS data is located in
Appendix E (Existing Hydraulics).

3.4 Proposed Conditions (Revised Conditions Model)

The proposed condition involves lowering the floodplain and bankfull elevations of Walker
Run, as well as constructing a stable plan and profile to reduce erosive shear stresses on the
banks during high flows. Wetlands will border the channel throughout the floodplain and
native, wet-tolerant herbaceous and woody vegetation will be installed throughout the
project. The proposed grading, primarily from the mitigation plan by LandStudies, Inc. and
supplemented with proposed contours by Bechtel, was used to generate cross-sections and
profiles for the proposed condition geometry data. Tributary #1 has very minor grading
changes affecting the floodplain.

Of the four bridges crossing Walker Run in existing conditions, three will remain and one will
be replaced with a larger structure to span the 100-year floodplain. Beach Grove Road at the
upstream end of the project will remain, Market Street Bridge which divides the restoration
project will remain, and the lower Market Street Bridge at the downstream limit of the study
will remain. The small farm road crossing bridge through the lower restoration will be
replaced with a larger bridge to span the 100-year floodplain. The culvert crossing
downstream of the Tributary #1 confluence with Walker Run will remain. Manning's 'n'
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values were increased slightly from existing condition values through the restored reach to
reflect the proposed vegetation of heavy brush and understory in a forested wetland
environment.

Tributary #1 will have four (4) proposed bridges spanning its 100-year floodplain. The
existing culvert crossing at Station 12+81 will be removed and replaced with a bridge to
span the floodplain. The other culvert crossing upstream at Station 45+28 will remain. The
three additional proposed bridges include a pipe bridge near cross section Trib 16+58, a
road and pipe bridge near Trib 28+34 and a railroad bridge near cross section Trib. 33+56.

The same flow information and boundary conditions used in the existing conditions model
were used in proposed conditions (Qioo = 1640 cfs for Walker Run, Qioo = 303.5 cfs for the
Tributary #1 watershed, and Qioo = 1860 cfs for total watershed with downstream WSELioo =

653.29 ft). A mixed flow regime was considered in the HEC-RAS analysis. Proposed HEC-
RAS data can be found in Appendix G (Proposed Hydraulics).

An encroachment analysis was used to establish a revised floodway through the project
reach in the proposed conditions model due to the extent of change in the channel plan-
form. The floodway was determined by first using the automated encroachment analysis
within HEC-RAS to raise the level of water surface elevation one (1) foot (Method 4). After an
initial run using the automated method, encroachment stations were fine-tuned manually to
achieve a consistent increase in the water surface elevation of as close to one (1) foot as
possible. The proposed floodway information can be found in the proposed HEC-RAS data in
Appendix G (Proposed Hydraulics).

4 Results and Conclusions

The FEMA FIS HEC-RAS model was first compared to the FEMA FIS HEC-2 data output. Water
surface elevations generated by the HEC-RAS model have a discrepancy of 0.00 to 0.50 ft
when compared to the elevations from the HEC-2 data, with a mean discrepancy of 0.24 ft.
This variation is attributed to differences in computational procedures between HEC-2 and
HEC-RAS, especially relative to structures.

The FEMA FIS HEC-RAS model was also compared to the existing conditions HEC-RAS model.
The existing conditions model contains more detail of the studied site due to the additional
existing cross-sections. Also, geometric variation can be attributed to the amount of
degradation that has occurred in Walker Run since 1977 when the FEMA FIS HEC-2 data was
executed. Based upon the geometrical differences, the two models' water surface elevations
differ slightly from each other.

Bell Bend Nuclear Power Plant
Walker Run Flood Study Report Land
Rev 1, January 2011 studies

Page 6



The existing conditions model water surface elevations have a discrepancy of 0.00 to 1.56 ft
(mean discrepancy of 0.75 ft) when compared to the elevations of the FEMA FIS HEC-RAS
model. The cross-sections with the most discrepancy in water surface elevation are
immediately upstream and downstream of bridge structures, such as the bridge at Station
8+75. The discrepancy near structures indicates that there may be inconsistencies between
the FEMA input data and LSI surveyed data for structures and/or there is more scour and
erosion occurring near bridge structures, therefore altering the cross-sections around them.
Other cross sections within the models have very little water surface elevation discrepancies,
indicating that a reasonable correlation between the existing conditions geometry and the
FEMA FIS geometry exists. Based on this comparison, it is concluded that the existing
conditions model is reasonably consistent with the FEMA FIS model.

The existing conditions model was then compared to the proposed conditions model. In the
restored channel and floodplain section of Walker Run, the proposed conditions water
surface elevations are lower than the existing conditions water surface elevations by as
much as 2.29 ft (mean difference of 0.85 ft). The additional storage provided in the
proposed cross-section lowers the water surface elevations for the 100-year storm event
substantially. In areas along Walker Run where no restoration is proposed, the water surface
elevations for proposed and existing conditions are equal. Since the proposed water surface
elevations are equal to or lower than the existing water surface elevations along Walker Run,
it can be concluded that the proposed BBNPP and associated mitigation for Walker Run have
no negative hydraulic effect on Walker Run or its floodplain.

Along Tributary #1, proposed conditions water surface elevations are equal to existing
conditions water surface elevations at most cross-sections. Cross sections directly upstream
and downstream of the proposed bridges at stations 12+81, 17+90, 30+10, and 31+08
differ in water surface elevations between the two models. The maximum discrepancy in
water surface between the models is 0.42 ft at Station 13+60 and is due to a backwater
condition in existing conditions from the existing culvert at Station 12+81. With the removal
of the culvert comes a smoother water surface profile in proposed conditions which happens
to be higher than the existing profile at Station 13+60. All water surface elevation
discrepancies between the existing and proposed conditions models on the unstudied
Tributary #1 are less than one (1) foot and all increases are contained within the PPL
property; therefore, all improvements to the Tributary #1 can be considered to have no
negative hydraulic effect on the 100-year water surface elevation.

A new floodway needed to be evaluated due to the relocation of Walker Run in the proposed
restoration plans. A floodway was assessed using the encroachment analysis in HEC-RAS
with a target water surface elevation increase of one (1.0) foot and plotted with the existing
and proposed 100-year storm event floodplain. The plot of the proposed floodway can be
found on the Proposed 100 Year Floodplain Map in Appendix B.
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Location
41"05'14" N, 76 10'04" W

Scale
I" = 2000'

Project Location Map
BBNPP Proposed Site near Walker Run and Tributary #1
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Walker Run Flood Study Report
PPL Bell Bend Nuclear Power Plant

Salem Township, Luzerne County, PA Land
Flood Study Comparison Table Studies

River Station/ Plan Q Total Min Ch ElI W.S. Elev A WSE IVel ChnlI A VCross Section I (ds) (ft) (ft) I (ft) (ft/s) (ft/s)

5862 1Existing Conditions 1 16401 675.531 680.721 I 10.811
jProposed Conditions 16401 675.531 680.721 0.001 10.811 0.00

S547 IExisting Conditions I 16401 669.381 677.111
[Proposed Conditions 1 16401 669.38 676.98 -0.131 4.501 0.151

5282 1Existing Conditions I 16401 667.031 67624102
Proposed Conditions 16401 667.031 676.021 -0.22 6.261 024

5250 Existing Bridge

5198 FEMA (HEC-2) 1640 672.31 4.56
HEC-2 XS 65.0, BIA FEMA FIS (HEC-RAS) 1640 666.74 672.29 -0.01 4.57 0.01

Existing Conditions 1640 665.71 672.25 -0.04 11.33 6.76
Proposed Conditions 1640 665.71 671.55 -0.70 11.69 0.361

5107 Existing Conditions 1 16401 664.591 672.301 1 3.561

[Proposed Conditions 1640 664.591 671.481 -0.821 4.271 0.711

4995 FEMA (HEC-2) 1640 1 672.00 ______ 4.47
HEC-2 XS 64.0, BHZ FEMA FIS (HEC-RAS) 1640 666.24 671.98 -0.01 4.49 0.02

Existing Conditions 1640 666.24 672.05 0.07 4.39 -0.10
Proposed Conditions 1640 666.241 671.35 -0.70 2.64 -1.75

4810 Existing Conditions 1 1640] 663.491 671.801 I 3"191

Proposed Conditions 1 16401 662.871 671.261 -0.541 2.611 -- 0.58

473S FEMA (HEC-2) 1640 1 671.47 1 3.90

HEC-2 XS 63.0, SHY FEMA FIS (HEC-RAS) 1640 664.24 671.45 -0.01 3.93 0.03
Existing Conditions 1640 664.24 671.69 0.24 3.60 -0.33

Proposed Conditions 1640 662.26 671.22 -0.47 2.56 -1.04

4692 Existing Conditions 1 16401 662.021 671.681 1 2.301
_Proposed Conditions 1 16401 663.771 671.201 -0.481 2.471 0.17

495 FEMA (HEC-2) 1640 671.24 3.14

HEC-2 XS 62.0, BHX FEMA FIS (HEC-RAS) 1640 663.74 671.21 -0.02 3.17 0.03
Existing Conditions 1640 663.74 671.57 0.36 2.88 -0.29

Proposed Conditions 1640 663.23 671.11 -0.46 2.46 -0.42

4414 Existing Conditions 1 16401 662.46J 6711521 2.711
_Proposed Conditions 1 16401 662.971 671.081 -0.441 2.191 -. 52]

4295 FEMA (HEC-2) 1640 1 671.12 1 2.861

HEC-2 XS 61.0, BHW FEMA FIS (HEC-RAS) 1640 663.24 671.10 -0.01 2.78 -0.08

Existing Conditions 1640 663.24 671.46 0.36 2.50 -0.28
Proposed Conditions 1640 662.821 671.05 -0.41 1.84 -0.661

4130 Existing Conditions 1 16401 661.541 671.411 1.82i
Proposed Conditions 1640 662.26 671.01 -0.40 1.821 0.00



River Station/ Plan Q Total Min Ch El W.S. Elev A WSE Vel Chnl
Cross Section (cfs) (ft) (ft) (ft) (ft/s)

4043 FEMA (HEC-2) 1640 670.97 2.71
HEC-2 XS 60.0, BHV FEMA FIS (HEC-RAS) 1640 662.24 670.96 0.00 2.59

Existing Conditions 1640 662.24 671.38 0.42 2.27
Proposed Conditions 1640 662.83 670.98 -0.40 2.40

3972 Existing Conditions 1 16401 661.211 671.361 1.68[
Proposed Conditions 1640 661.21 670.96 -0.40 1.41 -o.277

1 3914 lExisting Bridge

3860 Existing Conditions 1 16401 660.731 667.84 8.79
Proposed Conditions 1640 660.73 666.07 -1.77 14.78 5.99

3785 FEMA (HEC-2) 1640 667.22 8.50
HEC-2 XS 58.0, BHU FEMA FIS (HEC-RAS) 1640 660.24 666.72 -0.50 10.95 2.45

Existing Conditions 1640 660.24 667.18 0.46 7.39 -3.56
Proposed Conditions 1640 660.85 665.19 -1.99 9.23 1.84

3735 Existing Conditions 1 1640 660.36 666.481 1 3.881

Proposed Conditions 1 16401 660.461 665.101 -1.381 6.741 2.86

3532 FEMA (HEC-2) 1640 663.28 8.48
HEC-2 XS 57.0, BHT FEMA FIS (HEC-RAS) 1640 658.24 663.52 0.25 7.58 -0.90

Existing Conditions 1640 658.71 664.66 1.14 8.39 0.81
Proposed Conditions 1640 658.87 663.74 -0.92 4.83 -3.56

3410 Existing Conditions 1 16401 657.83] 663.821 4.241

,Proposed Conditions 1 16401 658.921 662.821 -1.00 6.03 1.791

3375 FEMA (HEC-2) 1640 662.35 4.24

HEC-2 XS 56.0, BHS FEMA FIS (HEC-RAS) 1640 657.24 662.36 0.01 5.23 0.99
Existing Conditions 1640 657.24 663.78 1.42 3.46 -1.77
Proposed Conditions 1640 657.97 662.38 -1.40 7.25 3.79

3278 Existing Conditions 1 16401 657.01 662.97 8.65

Proposed Conditions 1 16401 657.991 661.781 -1.191 4.551 -4.101

3065 FEMA (HEC-2) 1640 661.02 5.92

HEC-2 XS 55.0, BHR FEMA FIS (HEC-RAS) 1640 655.95 660.88 -0.13 5.55 -0.37
Existing Conditions 1640 655.95 662.04 1.16 3.66 -1.89

, Proposed Conditions 1640 656.75 660.64 -1.40 5.27 1.61

2949 Existing Conditions 1 16401 655.771 661.561 1 5.831

Proposed Conditions 1 16401 656.741 659.991 -1.57 4.24 -1.59

2730 FEMA (HEC-2) 1640 659.89 4.18

HEC-2 XS 54.0, BHQ FEMA FIS (HEC-RAS) 1640 654.74 659.53 -0.36 4.75 0.57
Existing Conditions 1640 654.74 661.09 1.56 3.40 -1.35
Proposed Conditions 1640 655.66 659.23 -1.86 3.72 0.32

2634 Existing conditions 16401 653.741 660.841 1 4.68
Proposed Conditions - deleted for proposed bridge

2497 Existing Conditions 1 16401 653.511 660.691 2.7
Proposed Conditions 1640 654.75 658.40 -2.29 4.04 1.32

1 2480 lExisting Bridge

2462 Existing Conditions 16401 653.861 659.301 6.44[
Proposed Conditions 1640 654.61 658.29 -1.01 3.54 -2.90



River Station/ Plan Q Total Min Ch El W.S. Elev A WSE Vel Chnl A V
Cross Section (cfs) (ft) (ft) (ft(f tft/s) (ft/s)

2339 FEMA (HEC-2) 1640 657.75 2.55
HEC-2 XS 52.0, BHP FEMA FIS (HEC-RAS) 1640 653.24 657.94 0.201 2.59 0.04

Existing Conditions 1640 653.24 659.26 1.32 1.65 -0.94
Proposed Conditions 1640 654.38 657.83 -1.43 4.52 2.87

2274 Existing Conditions 1 16401 651.421 658.641 8"181
Proposed Conditions 1640 653.90 657.41 -1.23 5.14 -3.04

2139 IExisting Conditions 1 16401 650.721 657.331 3.38
Proposed Conditions 1640 653.31 657.23 -0.10 2.09 -1.29

2010 FEMA (HEC-2) 1640 657.43 1.85
HEC-2 XS 51.0, BHO FEMA FIS (HEC-RAS) 1640 652.24 657.72 0.30 1.50 -0.35

Existing Conditions 1640 652.24 657.20 -0.52 2.13 0.63
Proposed Conditions 1640 652.701 657.16 -0.04 1.74 -0.39

1925 Existing Conditions 16401 651.09 657. 14 1.771
Proposed Conditions 1640 652.07 657.12 -0.02 1.62 -0.15

I 1602 Existing Conditions 1 16401 650.671 656.981 1461
Proposed Conditions 1640 650.67 656.98 0.00 1.46 0.001

1402 1Existing Conditions 1 16401 649.80 656.88 1.59
Proposed Conditions 1640 649.80 656.88 0.00 1.59 0.00

1208 FEMA (HEC-2) 1860 657.03 2.01
HEC-2 XS 50.0, BHN FEMA FIS (HEC-RAS) 1860 650.74 657.39 0.37 1.75 -0.26

Existing Conditions 1860 650.74 656.74 -0.65 2.30 0.55
Proposed Conditions 1860 650.741 656.74 0.00 2.30 0.00

990 Existing Conditions 1 18601 649.47 656.541 1 2.281
Proposed Conditions 1 18601 649.471 656.541 0.00 2.281 0.00o

933 FEMA (HEC-2) 1860 656.68 4.84

HEC-2 XS 49.0, BHM FEMA FIS (HEC-RAS) 1860 649.74 657.15 0.48 4.17 -0.67

Existing Conditions 1860 649.74 656.25 -0.90 5.59 1.42
Proposed Conditions 1860 649.74 656.25 0.00 5.59 0.00

884 Existing Conditions 1 18601 648.621 656.051 6.24
Proposed Conditions 1860 648.62 656.05 0.00 6.24 0.00

875 Existing Bridge

863 Existing Conditions 1 18601 648.961 656.031 4.921
Proposed Conditions 1860 648.96 656.03 0.00 4.92 0.001

715 Existing Conditions 1 18601. 647.901 655.761 3.85
Proposed Conditions 1860 647.901 655.761 0.001 3.851 0.001

536 1Existing Conditions 1 18601 646.971 655.51 3.79
Proposed Conditions 1860 646.97 655.51 0.00 3.79 0.00

428 FEMA (HEC-2) 1860 656.27 2.49
HEC-2 XS 47.0, BHL FEMA FIS (HEC-RAS) 1860 647.24 656.63 0.37 2.64 0.15

Existing Conditions 1860 647.24 655.36 -1.27 3.69 1.05
Proposed Conditions 1860 647.24 655.36 0.00 3.69 0.00

350 Existing Conditions 1 18601 647.081 655.301 I 3111
Proposed Conditions 1860 647.08 655.30 0.00 3.11 0.001



River Station/ Plan QTotal Min Ch El W.S. Elev A WSE Vel Chni A V
Cross Section (cfs) (ft) (ft) (ft) (ft/s) (ft/s)

185 Existing Conditions 1 18601 646.401 655.121 F .4
Proposed Conditions 1860 646.40 655.12 0.00 3.48 0.00

147 FEMA (HEC-2) 1860 655.89 4.63
HEC-2 XS 46.0, BHK FEMA FIS (HEC-RAS) 1860 646.74 656.36 0.48 3.95 -0.68

Existing Conditions 1860 646.74 654.82 -1.54 5.97 2.02
Proposed Conditions 1860 646.74 654.82 0.00 5.97 0.00

11 Existing Conditions 1 18601 645.71 654.701 [T "6
Proposed Conditions 1860 645.71 654.70 0.00 3.86 0.00

1 -10 IExisting Bridge

-30 lExisting Conditions 1 18601 644.46 653.531 [ .3
Proposed Conditions 1860 644.46 653.53 0.00 7.39 0.00

-78 Existing Conditions 1 18601 645.431 653.521
Proposed Conditions 1860 645.43 653.52 0.00 3.92 0.00

-154 Existing Conditions 1 18601 644.901 653.374
Proposed Conditions 1860 644.90 653.37 0.00 4.45 0.00

-255 FEMA (HEC-2) 1860 652.54 4.72
HEC-2 XS 44.0, BHJ FEMA FIS (HEC-RAS) 1860 645.74 653.29 0.75 3.72 -1.00

Existing Conditions 1860 645.74 653.29 0.00 3.72 0.00
Proposed Conditions 1860 645.74 653.29 0.00 3.72 0.00



Walker Run Flood Study Report
PPL Bell Bend Nuclear Power Plant

Salem Township, Luzerne County, PA Land
Tributary Flood Study Comparison Table Studies

River Station/ Plan Q Total Min Ch El W.S. Elev A WSE I Vel Chnli A V
Cross Section I (cfs) I (ft) (ft) (ft) (ft/s) (NfOs)

68s0 lExistingConditions 1 303.51 709.191 711.951 1 6.42
Proposed Conditions 303.51 709.191 711.951 0.001 6.421 0.001

5930 IExisting Conditions 1 303.51 692.001 69.491 I 1.911
Proposed Conditions 1 303.5 692.01 695.49 0.001 1.91 0.00

5500 1Existing Conditions I 303.51 691.001 692.041 S.60
Proposed Conditions 1 303.51 691.00 692.04 0.00 5.601 0.00

4750 lExisting Conditions 1 303.51 684.001 686.281 1 .521
Proposed Conditions 303.S 684.00 686.281 0.001 1.52 0.001

4530 lExisting Conditions 1 303.51 684.00 686.031 073
jProposed Conditions 303.51 684.00 686.03 0.00 0.73 0.00

4528 1 Existing Culvert

4500 lExisting Conditions 1 303.51 683.301 684.801 6.59
Proposed Conditions 303.51 683.30 684.80 0.00 6.591 0.00

I 4400 lExisting Conditions 1 303.51 675.781 678.481
Proposed Conditions 303.51 675.78 678.481 0.00 5.881 0.00

I 3356 lExisting Conditions 1 303.51 667.671 671.011 [ .99

Proposed Conditions 303.51 667.67 671.011 0.00 1.99 0.00

3060 lExisting Conditions 1 303.51 666.00 667.571 2401
IProposed Conditions 303.5 666.001 667.66 0.09 2.22 -0.18

I 2834 lExisting Conditions 1 303.51 664.891 666.5o1 2.291
IProposed Conditions 303.5 664.89 666.51 0.01 2.26 -0.031

I 2326 lExisting Conditions 1 303.51 659.901 663.141
[Proposed Conditions 303.5 659.901 663.021 -0.121 2.831 0.291

I 1658 lExisting Conditions 1 303.51 657.961 661.601
I Proposed Conditions 1 303.51 657.961 661.44 -0.161 3.431 040

I 1360 Existing Conditions 1 303.51 658.001 659.911
Proposed Conditions 303.5 658.001 660.331 0.421 2.721 -2.071

1281 Existing Culvert 1

I 1252 Existing Conditions I 303.51 656.641 659.131 1 4"251
Proposed Conditions 1 303.51 656.641 659.031 -0.101 1.621 -2.631

I 1105 Existing Conditions I 303.51 655.651 658.451 1.91
Proposed Conditions 1 303.5 655.65 658.451 0.00 1.91 0.00

I 810 Existing Conditions 1 303.51 653.841 657.291 [ 1.83
Proposed Conditions 1 303.51 653.84 657.291 0.00 1.83 0.00



River Station/ Plan QTotal Min Ch El W.S. Elev A WSE Vel Chnl a V
Cross Section (cfs) (ft) (ft) (ft) (ft/s) (ftNs)

587 Existing Conditions 303.5 653.78 657.03 0.81
Proposed Conditions 303.5 653.78 657.03 0.00 0.81 0.00

463 Existing Conditions 1 303.51 653.231 657.021
Proposed Conditions 303.5 653.23 657.02 0.00 0.30 0.00

357 1Existing Conditions 303.51 652.401 657.011 .20
Proposed Conditions 303.5 652.40 657.01 0.00 0.20 0.00

183 Existing Conditions 1 303.51 652.141 657.011
Proposed Conditions 303.5 652.14 657.01 0.00 0.15 0.00



IDuplicate Effective Model IHEC-RAS Plan: FEMA HECRAS River: Walker Run Reach: 1 Profile: PF 1

Reach Rive Ste Profil a Total Min Ch ElIWS. Elev Crii W.S. I E.G. Elev E.G. Soe VlCvl Flow Aren Top Wkdli IFmd#Ci
_(c ) (ft) (It) (ft) (ft) (~t) (f/) ( f) (I)

5198 PFP1 1640.00 666.74 672.29 670.211 672.45 0.00322 4.57 679.39 213.54 0.38
1 4995 PF1 1640.00 666.24 671.98 672.10 0.00290 4.491 809.61 268.46 0.36
S 4735 PF 1 1640.00 664.24 671.45 671.53 0.00181 3931 1014.88 328.46 0.29

4495 PF 1 1640.00 663.74 671.21 671.26 0.00085 3.171 1231.26 328.20 0.21

1 4295 PF1 1640.00 663.24 671.10 671.13 000072 278 1481.19 417.58 0.19
4043 PF 1 1640.00 662.24 670.96 667,76 670.98 0.00059 2.59 1720.34 513.42 0.17

1 3914 Bridge _

3785 PF1 1640.00 66024 666.72 667181 668.16 00290 105i 215.96 226.04 097
3532 PFI 164000 658.24 663.52 662.84! 663.92 0.01386 7.58 371.00 171.79' 0.63

11 3375 PF 1 1640.00 657,24 662.36 i 662.54 0.00439 5,231 558.85 195.75 0.44

3065 PF 1 1640.00 655.95 666.88: 661.12 0.00446 5.55 483,24 190.20: 0.45
1 2730 PF1 1640,00 654.74 659.53 658.231 659.72 0.00404 4.75 516.14 214.41 0.42
1 2480 Bridge

2339 PP 1 1640.00 653.24 657.64 658.02 0.00133 2.59 77858 344.43 0.24
2010 PF1 1640.00 652.24 657.721 657.731 0.000361 1.500 2013.20 1059.62 0.13i
1208 PF 1 1860.00 650.74i 657.39i 657.41 0.00029i 1.75 1757.12 502.62 0.12
933 PFPI 1860.00 649.74 657.151 654.65 657.26 0.00152 4.17 1010,321 347.88 0.28

_____ 875 _________ Bridge
428 PP 1 1860.00 647.24 656,631 656.68 0.00048 2.64 1493,39 36617 016

147 PF 1 1880.00 646.741 656.36i 652.93 656.46 0.00110 395 100323 278.18 0.24

-10 Bridge
1 -255 PF 1 1860.001 645.741 653.291 650.73 1 653.351 0.00149 3172! 1114.02Z 299.311 0.2W



ICorrected Effective Model
HECA.AS P95: L91 Enel

RIvM ROO RiverSIt P8of, QTnII MNnChEI W.S.Bev Cr6WhA EG.Elsv E.G. [S VolChnI FlowAns Top W [ Fmuft# ChO

(da) () I(it) I (5)00 (01) Me(t/) meA') I(sq ft) m i)
08alke Run 0.81
Nalkw Run .32

Nalk9 Run 677.201 0.00176 4.35 890.41 218.08 029
678.981 0.00294 6.50 1263.59 226.57 0.39

676.581 0.00295 6.02 457.3 M 22648 0.36

678.041 0.00420 7.99 1027.611 259.44 0.46

NOifn 1I 519s
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0.00086
0.00173

1480.01 341.61

2.301 1379.63] 349.441 0.16

673.181 0.00206

330.821 0.26

3.93 1773.5e 360.3C 0.25

2.881 1350.83] 335.74 0.19

0.30

5.06 1673.10 354.7f 0.31

166 2.71 1401.921 345.9 0.17

672.491 0.001801 4.821 1700.931 355.6f 0.29

0.000541 2.501 1632.181 421.291 0.16
672.201 672.29i 0.001561 4.521 1947.751 428.0 0.28

671.21 0.000271 1.821 2046.311 435.841 0.11
672.03 672.091 0.0009$ 3.49 2326.10 458.1E 0.21

1.38 671.39 0.000421 2271 1939.121 532221 0.14
671.94 672.001 0.00134 425 2243.45 551.401 026

1640.00 661.21 671.36 667.07 671,371 0.00020 1.68 2526.31 605.88 0.10
3600.00 661.21 671.88 668.65 671.92 0.00067 3.23 2844.33 616.36 0.19.

Bridge

1640.00 660.73 667.84 667.09 668.891 0.01004 8.79 216.92 98-.3 0.61
3600.00 660.73. 669.38 669.38 671.911 0.01787 13.55 307.64 114.87 0.85

1640.00 660.24 667.18 667.18 667.741 0.01141 7.39 336.84 292.96 0.62
3600.00 660.24 667.19 667.941 669.821 0.09357 16.04 340.75 294.84 1.34

1640.00 660.36 666.48 665.541 666.65 0.00367 3.88 503.03 298.67 0.31
36.00 660.36 667.82 666.45 667.89 0.00323 4.58 899.98 387.86

1640.00 6858.71 664.66 664.66i 665.29 0.02558 8.39 336,81 224.33 0.77
3600.00 658.71 665.60 686.49 0.024641 9.18 601.73 253.04 0.78

1640.00 657.83 663.82 662.43 663.94 0.00300 4.24 712.23 265.45 0.35

3600.00 657.83 664.94 605,191 0.00496 6.19 1027.34 290.72 0.46

1640.00 657.24 663.78 663.86 0.00133 3.46 863.92 233.31 0.25
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I Bridge II 2
WalerRun I 2462 1640.0O 653.86 659.30 669.581 0-0073- 6.44 519.60 459.7E 0.541

Wdwrw 1 13246 I 1500 M r F ,,, 3600.001 653.861 660.31 1 660.581 0.006231 6.80[ 1013.131 51,851 0.51



HECARAS Plan: LSI Exiling (Continued) I I

Rlvw Reach River SI Proft

100 yIlWSM

0 ToWal Min Ch E8 W.S. EIv CritWA. I EG lev I0E.G. Sope VolCOng Flow Am Top WIft Froud. 0 Chl
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1860.00 649.860 656.88 656.89 05.0050 1591 2023.17 686.83 0.11

3100.00 649.65 658.07 658.09 0.00048 1.74 2866.66 722.58 0,11

1860.09 0.17

3100.00 0.19

W881k Run

Walter Run

Walker Run

2 O60 l00 year sw 1860.00 649.47 656.54 656.571

12 ]990 I00 yeartolnn I 3100.001 649.47] 657.721 657.761

2

Walkw Run 2

VA•Run 2

Willu" RWm 2

Walle" Run L

We Run 2

933
933

884

863
883

715
718

536

428

350
350

100 yOr storm

50O yew som•

100 yew sksm

S OO yew slonn

500 yew strm

1860.00 649.74 656.25
3100.001 649.74] 657.401 657.65 0.003451

50.465 0,00328

1860.00 648.62 656.05 654.99 656.25 0.00581 6.24 68&.16
3100.00 648.62 657.23 605.62 65744 0.00503 6.58 1066.49 347.54 0.44

Culvert

1860.00 640.96 656.03 654.48 656.18 0.00295 4.92 834.23 302.32 0.37
3100.00 48.96 657.20 655.13 657.386 000300 5.63 1217.61 351.16 0.38

1880.00 647.90 656.76 655.83 0.00146 3.85 1105.10 357.68 0.25

500 yerw tm 3100.00

100 year sn 188000

600 yer •kwm 3100.00S12

64720

048.97
646.97

647.24

647.24

847.50
847.06

656.91

655.51
656.59

65536

656.39

655.30
650.31

657.01 0,00165 4.53 1555.58 417.70

655.59 0.00130 3.79 1093.64 305.51 0.24

0.28

2

2
2

12 1185
12 1185

soo yew s-m

500 starm

100 yr•storm

000 year am

100 year m

100 wstorm

100 wstorm

800 ywstorm

100yeatorm

00 yew storn

100 y-wsomn

600 yew dorm

3100.00

1600.00
3100.00

656.71 0.00169

655,46 0.00117

656.54 0.00156

655.36 0.00088

656.40 0.0012U

60.198 0.00098

656.15 0.00155

4.73 1445.07

4.67

1660.001 646.40] 655.12

1404.69

1238.61
1551.32

1120.00

1367.68

625.03

771.06 -

3100.00 646.40

343.92

3.16 1054.591 319.531 0r25

656.02

0.28

4.71

357.75

301.02

317.24

264.17

262.18

191.48
243.67

362.56

430.41

0-25

0.22

0.28

0:41
0.3

0.24

0.32

0.29

020

1B60.001 646.74] 654.82[ 655.101 0.003311

3100.00 646.74 655.49 655.99 0.00558

645.71] 654.70[ 652.677 654.78 0.001161 3.861 1161.071

Wal~e Run 2 -30
Walker Run 2 -30

Waker Run 2 -78

Wa~ler Run 2 -164

WallowRun 2 .164

8Waker Run 2 -256
WaeWAr Run 2 -2m

j 1 655

1860.00

3100.00

1860.00
3100.00

1860.00

3100.00

1860.00

3100.00

363.60
615.09

645.71

644.46

644A6

645.43
645.43

644.90

653.53

654.90

053.52

054.87

653.37

654.68

653.29

654.60

711.95
712.72

652.281 4.021 0.00480

653.73 655.32! 0.00413

653.63. 0,00158

065.00 0.00160

653.49 0.00197
654.85, 0.00231

650.73 653.356 0.00149
651.23: 654,68i 0.00182

7.3S

7.6f

3.92
4.4E

4.45

5.3E

3.72
4.37

1402.37

546.00

980.02

1007.20
1431.20

858.83

1150.66

1114.02

1521.10

255.23 0.47

384.37 0.45

312.398 027

216.03

253.36

29931

321.15

029

0.32

0.26
027

-

645.74

645.74

709.19
709.19

711.95 712.55 0.057651 6.42 426 40.971 0.85

712.72 713.53 0.04633 7.3X 85.46 52.94 0.81

m 303.0 692.00 695.49 1
m ] 615.91 692.001 696.21

695.55 0.002386 1.911 155.41 10,671 0.19

5.4.97 696.32! 0.00284 2.3t 237.78 121.05 0.21

303.50 691.00 692.04 082.54 692.521
615.69 691.00 69323 083.611

i

303.00 684.00 686.28 684.86 686.32:i

615.69 684.00 686.89 66.971

5.604+90
5457 56050 0.98

125.00 62.13 0.58

T~-_

TA~~_
86-.41 0.00086] 0.73[ 415.50 219.531 0.09

6W8.39 0.001574 1.261 489.931 222.971 0.15



ICorrected Effective Model, cont.I
HECAAS P Ian: xs (Tný= )

.I Rhoor R9h VU Pm8r8 QTot0l MC1E68I W.S.Ev CrtW.S I E6.. Ekw E.G. Sims ValCtr6i FlowArmN ToowW1 1 Fmud.#Ct
(ds)

Cul"ed

303.50

) () () I ()R ) (fl m ) (,m) (sqi ) o)

100 yewr skm 683.301 684.801 684.801 685.52 0.07709 6.59 45.01 146.10 0.97

1.651 22n.991 148.771 0.23

5.881 50.391 6 6 .08T 0.70"Go 1olwy ,rnn 303.501 675.781 678.48 678,601 679.051 0.05829

i 0.58711 17.461 37,311 221 2.2]
1 13356 100 y- A5m 303.501 667.671 671,011 671.011 671.021 0.00152 1.991 514.131 604.11 0.21

671.02 671.12 0.00484 3.621 560.741 609.00 0.38

n66y" Ii mom6" 1oo ywsioma 303.501 667.391 670211 670.03j 67028 0.00775 4.181 251.08 441.91 0.49

670.621 670.698 0,006891 2 . 449.12 511.6681 0.4

rrlbutuy II 5367.33' 1o0 yeWa sivM

rr y I1 320. l05 yor wtm

303.50 667.111 669.64

615.69 667.11 670.09

303.50 666.83 669.08

615,69 666.83 669.56

303.50 666.56 668.54

615.69 666.856 669.06

6691721 0.00806
670.16i 0.00730

69.151 0400799
669.3 0.00714

4.06 237.98

4.42 400.49

3644,

389.1M

0.51

0.50

4.171 388.381 337.34 0.49

669.12 0.00672 3.831 377.508 298.41 0.49

1 303.50] 666281 0.40=
0.45

615.69

303.0

615.69

666281 6W.59 66.651 0.00610 3.471 370.0- 264A41

227.77 216.441 0.39

13M6 1600 ymulm" 666.001 668.17 668.231 0,00545 3.151 362.6W 233.34 0.42

225.541 211.791 O.4rT66r I1
I 3014h* 100 yearMorom 615.691 665.781 667.95 668&011 0.00564 3.24 357.71 229.1f 0.43

2,51 222.80' 8 209.621 041
r88t.ty I I 9989 100 yewaaw ni 615.691 665.561 667.73 667.791 0.00588 3.34 353.5& 227.5f 0.44

596 2.59 222.791 211.1 0.4105

-rot-Y I• I 2924.C 1500 yaw- s9 m 615.691 665.331 667.51 667.56i 0.00600 3.38 353.991 228.88 0.441

000582 .2571 228.201 216.04 0.4
flmly Ii 98797" I5yrormv 615.691 665.111 667.29 667.34 0.00500 3.32 365.58 242.12 0.43

666.52 0.004631 2291 261.551 245.391 035
rMly I 2834 80 016 y m 615.691 664"91 667.11 667.14 0.00460 2.94 419.87 275.01 0.38

86427 666.17 68619 0.004841 2.671 251.981 237.921 0.37.5
664271 666.77 86682 o.o045 3.32 40628 270.23 0.40

303.501 663.64 665.811 660.65 i

Tn8bw Ii 20.w 050 yer vo88m8 615.691 663.641 666.41 666.47 1

303.501 W3.02 665.42 i
1 615.691 663.021 666.031 [

rb I 126431

303.501 662.40]_

TVbrAy 1 12680. 615.691 662.401

4.18 193.441 203.871 0,48
4.891 329.441 246.881 0.500

4.66 172.56 186.06 0.53
5.291 309.32 246.511 0.53

663.47 0.009421 4.901 168.95] 189.90]I 0,5
664.241 0.00585[ 4.61 351.081 266.04 0.46

663.17 0.00207 2.54 310.651 225.12 0.21
664.001 0.002W0 1___

303.50J 607.94] 661.,610 ____

610.69 607.96 662.42
681.66 0.00247 3.031 253.&3 196.62 0.301

Td6Iy 11 11i3w !ix0 ; 303.00 608.80] 659.91
0 615681 6:8.2] 66025

Culvert

659.741 660.16 0.01443 4.791 110.931 141.83

169.74
0.671
0.89

TI1 1281

21 83.02 260.75 0.5

1252 1500yw .8nn I 615.691 656.641 6W9571 659251 659.61i 0.00445 2.14 380.551 284.4A 0.251

97! 0.004131 1.771 241.501

I 659.489! 0.00464 2201 373.91

58.821 658.85: 0.004181 1.811
I 659.341 0.00488 2271

1 658.731 0-23

Tyo6t61y 1163. Iwo I y•s8t. 615.691 606.05 659.151 i 659.198 0.00528 2.361 357.551 279.44 02711 _____ I ____ y-_ _ _ 1 30350 655.851 658_58_
_Tn___ 11134.4 1 303.00 655.65 658,58J 658,811 0.00426 1.87 236.59 25525 024



ICorrected Effective Model, cont. I
Fkw R h R P prom TOt Min Ch El W.S. Elev CiW.S. JE.G. Elev .E.G.Ups Vo Chr . Flow Am TOP. Wi Froude Chli

I () (it) (f) (t) (a) Ow) , (sq• I) (fL)
TrllaV I 1134,4" 50 yew dorm 615.69 655.85 6599 659M03 0.00586 2.49 343.55 277.02 0.29

TrIbu 1105 100year iorm 303.50 655.65 658.45 658.48 0.00434 1.91 235.54 251.50 0.24
Trbutary 1 1105 500 yew stormo 615.69 655.65 658.78 658.841 0.00727 2.74 320.98 271.36 0.32

TriIutely/ 810 100 ear dsorm 303.50 653.84 657.29 65065T'31 0078000358 1,83 313.52 483.02 0.21
Trlbulsi i 619 500 year sorm 615.59 653.84 658,29 1.08 871.58 593.13 0.10

Tbtfy 1 6187 100 year Morro 303.50 653.78 657.03 657.04 0.00059 0.81 556.34 528.20 0.09

TrIbLy 997 50D yer storm 615.69 653.78 658.21 i65.21 0.00023 0.65 1298.48 706.29 0.56

Tbtft'Y 1 463 100 year storm 303.50 653.23 657.02 657.02 0.00007 0.30 1281.40 776.36

T 1gb 463 500 ) ir -oW 615.69 653.23 658.20 658.20: 00005 0.33 2331.59 973.00 0.03i

Tr Y 1 357 100 yew storm 303.50 652,40 657.01 657.01 0,00002 020 2259.67 1143.99 0.02
ibe/ 1 367 500 yew ar Imi 615.69 652.40 659.19 658.19 0.00002 0.22 3658.26 1203.42 0.02

1 183 303.5 652.14 657.01 657.01 O.00001 0.15 2669.07 1134.99 0.0

1 1183 00yesrorrrli 615.69 652.14 659.19 658.19 000001 0.19 4082.09 1242.80 0.01



Revised Conditions ModelHEC-RAS PR-n Pron

RWve ReerS I RkSteM 08 Pr.e 0 Total I Ff Ch El [ 00.58e E C44 W.S. I1 E.G. BevI E.G VMChrdI Flow kern I T~~~ md#t

184082 875.53 680.72 680.72 81.631 0%02253 10.81 320.98 182.84 0.92
184.800 670.53 86108 81.08 8330 0.02482 1277 26012
380o.80 675.03 6820o 82.88 883.38 0.02781 14.321 53341 172.0, 107,1 5882 S5 yew dorm

1 640.01 669.38 676.981 674.58 1 4.50 862.601 217.391 0.31n 1 1.
8047 100 yew dorm e 1640.001 669.381 677.97 674.54 678.12 0.00300 4.45 881.43 9042

67980 0Aa0187 5.63 14M3.8 2
0.28
0.32896 3600800 669381 679A.7 675.88

676.021 673.33 676.40 0.80331 6.26 44.15 22120 0.,9184080 88703

WalkarRun P I S26 1640.OO8 667.03 8TL.03 873.30 677.38 0.70248 5.89 440.77 61.24 0.383 60080 687.53 679.11 675.48 679.31 0.00180 5.75 1448.07 296.26 0.31

I. -. --
36D.01 5.78

1640 00 665.71 671.550 127 0020371 11 69 23 313 801 093
.97: 0020371 11691 23293 212801

WaIkK wrI4 1 8198

5107
15t7Wa.46 Run 1

S1 yyw tonO

100 yew somme

100 yew Mom 0

184000 85,71 872.84 671,501 673.44 0037ý 9500 31243 73.001 0.6
360000 88571 873.88 673.561 675,95J 002381 1587 379.63 2368941 1.80

184000 884881 671.481 671.811 0.002231 4.271 874.961 201+7 03
164000 664.591 672.371

8101 3is05o1 68488 673.221 670 74
....... ...... ..... i ......

872.64- 0.002D 0673.43 0.00292

671.44, 000099

5.381 541,38 101.00

0.39

0.38

1640.00 6W.24 671.354M8 2r64 894.021 263.68 0.21
4M6

i* 6490.0 666.241 672.341 67,4 0007 .3
1.00 86. 673,011 73.20 000152 3.991

0.19

0.28Wokwi Ii0 4M8

671295 00808 2.61 1508 19 321.98 0 170 10vwarm 1640.001 692A71 671261
~1 ~. - IWwRtam II 4810

4810

47'•Wik u'R I
100 yewdrm

100 yew ob"

100 searstorm

o

eO

16405.55 68.2.87 672.261 672.30 0.000591 2.88i 1216.85
3155000 862971 972 86 S•g3! 00(}11•I
360000 66287 67ZW 93 ODOI 131 416! 2039D4 . , .

V- -471.251: 0.00049! 2.56! 1591.03 326.32t::
1640.00! 6U426 1.22 1 D.161
1640.00ý 662.26 67214 ___672.26i 0000301 2,15: 18W.27 289191 0.121

36DO.00; 662.26 672.781 672.84ý 000102ý 4.13 i 211t64 341,14
i

343DO 024

1640.00! 663.77 671.20:1 671.22ý__ 0,000491 2.471 16W.91 3U.

174.33 0.18

1840.00 663.77 672.233600.00 683.77 672,74 672.25 0.00031
672.80 0.00101

2.14 17r4.47 264.48 0.13
4W82

4485

4.04 2148.62 361.11

1640,00' 663.2 31 671.11 671.131 0.00047{ 2.486Walke Run 1

0.24

0.16
0.18
0.24

4485 s 1640.001 663.231 672.12 672.17 O.O58 2.93
672.A0 0.001041 4.11

1163.96 150.65

2116.42 3M4.364486 500 veer ins. 3600.00. 693231 67254
I~ ~ I F

671A1 is] 2.19] 1690.99 340.84 0.14164000 662.971 67108

Wamer~m I1

iN~w Ftwn Ii

4414

4285

4295

4130WdSIWR n I
Walk. R~ 1_
Woler RP- 1_

Wines Run 11__

100 yw wim

100 yewdormi

100 yaw888vm

100 yeer8b"

I00yew!m

1S0 yew Slorm

160 M, Msm

Woik.rRun 1i
4043

WaskwrRun 1s 3972
3972
3972!¸ S00

Waik Run 1 3860 1t0 vo1o

e 1640.00 68257 672.09T 672.13 0.00038 2.41 1333.64 1N8.58 0.15
3600.00 662.97 672.46: 672.53! 0.000871 3.751 2177.72 359.74 0.22

1640.00 662.82 6710, 671.0 0.00023: 1.841 2179.45 417.07 0.11
a 1640.00 662.82 672 .06 672.0 W 0 .00018 1 .75 2118.06 268.22! 0p10

360000 662.82 67240 672.44 00007 3.1 275.27 43883 0.11

1640.W 662.26 67101 671.03 0,00022 1.82 2172.10 422.39 0.11
* 164000 662.26 672.03[ 672.06 0.00028 23 1584.19 203.36 0.13

360000 668.26 672.31 67235 0,00054 3.14 2748.18 460.98 0.18

1640.00: 625.3 670.981 671.0 0.00040 2.401 1875.55 426 010
# 1640.00ý 662.83 671.971 672.02 0.00056 3.07 1150.16 155.00 0.18

3680.001 662.83 672.24 672.28 0.00085 3.83 2556.38 587.20 0.22

1640.001 661.21 670.96 664.72 670.98 0,00013 1.41 2422.94 597.89 0.08
* 1640.00[ 661.21 671.95 664.72 671.99 0.00018 1.78 1305.00 177.25 0.10

3600.00 661.21 672.20 666.59 672.25 0.00031 2.39 317933 622.89 0.13

844g

1640.001 660.73 666.07 667.11 669.32 0.04375 14.78 123.21 63.68 1.21
• 16400O0[ 660.73 667.11 667.11 669+87 0.034181 13.54 129.93 24,00 O.981

36o.000 68.73 66966 868.86 672.24 0,018833 14.24 327.09 118.731 0+88

164000 660.85 665.19! 665.11 666M5 002840 9.23' 179.81 76,26' 0.1
C 1640.00 660.85 666820 665.03 666.98 001138 7.07W 232.0 5.22 061

3600.00 660.85 66598 667.45 669.651 0,00946 15.61 248.97 104.48 1.43

1640.001 660.46 665+10 6.37 000876, 6.741 523.10 241.03 0.57
1640+0 8 660.46 668.02 666.35 0.00687 6.781 469.67 102.43 0.52
3600.001 660.46 666.63 665.37 66868 0.00747 7.60 938.48 319.95 0.55

1640+00 658.87 663.74 663588 0.00622 4.83 838.11 25448 0.43
=164000 65887 68472 68498 0+00869 5.81 45.43 112.15 0,46

6.87 665+26 665.50 0,00693 6.34 103986 -272,34 0.48

1640.00 65892 682 68300 000823 6.03 594.15 254.07 0,58

14000 892 3.77 6 8400 0.00793 6.98 407.74 119+96 01
3600.00 658.92 664,221 664.52 0.00903 7.95 964.76 283.48 084

1640.00 657.97 662.381 662.6 4  0.011781 7.25 531.39 255+0 0,7
e 1640.00 657.97 683341. 88377 0 `00918 7.56 431+98 120.52 0,2

3600.00, 657.97 78 66415 001141 8.89 900.28 275.45 0.70

W~kw R-i II

WaleSR-f

3M8

3735

3735

i532WinerRun II 100 yew 1u.-

500 y-ar0-m

19 yw Y- 9-

TOO ;7iS1

Too ff$,O_91

Wdlw Runt 1 3410

3375
3375WW Rner 1

WWdk•Run 100 Y-e Sw~m 1640M! 657.991 NtMi
661,901, 0.OO483 4+551 648+83 264.03 0.44:



lRevised Conditions Model cont. I
HECRAS R P Ctid)

RNW~ Reach I Rivo Site Pinkie 0 ToW6 I P6n Ch E I WSEWIv Cr800S.. E.G.Eles E-G.OSoo VoIChrI Flow~res ToyWMdI Froude # Chl

005) 63R) (R (a)
0,006851 6.361 418.801 1378 05

Walker Rn 11

Wlkewr R 1

3278

3085

2966

100 yearsdorm
100 yeardorom

ISmO rvowom

36.001 657 991 663.14i 663.36 0.00001 6.11 1023,15 296.10

Wdker Fst I

0.50

WleRun 1 2730

WAd6Run

W PAko 1

2407

2462

2462
2462

2330

S6 yeaw dorm

100 owotorm

100 ye•a dorm

100 yew" stom aISow dhorm100 yea doom.

100 ~o" doom

1640.00 656.75 660.64 660,77 0.00649 5.27 624.15 301.63 0.50

1640.60I 656070 66174 661669 0006068 .01003 166.010.2
360000 667-5 661970.•116 0600622 6.42 1048.41 329.67 0.52

1640.00 656.74 659.99 660.10 0.00445 4.24 714.43 349.10 0.2

1640.001 656.74 _661.02 66130. 00002 5.65 446.11 12525 0.49

3600.001 656.74 661.35 661.53 0.00431 5.31 1193.13 355.24 0.44

. 1a0 90 655.66 659,23 6577 6. 309 060305 372 829.96 3 22 0.35

164000 655.66 660,15 65822 660.30 0.00370 4.80 557.40 153.71 0.41

3600 DO 655.66 66057t 65,53 660.70 000331 4.63 132709 374.55 0.39

1640 60 654.75 658.40 658.461 0.00420 4.041 77296 367.52i 0.40

1640.00 654.751 659.48 659.551 0.00226 3.58 796.67 229.286 0.30
3600.0 664.75 659,64 659,76 0.00451 51 1240.71 394.80 0.43

1640.00 654.61 608.29 80836 0.00269 3.54 936.60 383.73 0.33

1640.00 654.61 609.31 659A44 0.0030 60.0 10000 0.37
3600001 654.61 65952: 65964 7 0+003236 4.77 1369.20 469.99, 0.39

164000 654.36 65793: 657 92 000521 4.52 71959 44575 0.45
1640.001 65436 65656 65864 000850 6681 437.21 100.07: 0O
360000 604.36 659.07 659.191 0.00420 5.09 1373.93ý 607.15: 0.43

T 4 - _

1640.00 653.90 657.41 6057.5 0.0660 514 602.03 281.37 0.50

164000 65390 656.50 6056 0.00198 3.41 8654.22 252.44! 0.29

Wallker I I

11 12274

11 12274
WakarRoal 1 2274

2130
2139

SOD yeow dm _360.00 603.60 658.61 658.64: 0.00731 &67_ 99&621 410.381 056

100 yeVr sorm 1640.90 653311 657.23

1640.00 653311 658.32

657,26 0,00092
658.36 000113

2.09 1348M0 562,231 0,19

1
0 0

yw lorme 276 103141 26C540 022

2139 SW0yew storm 36o000 60311 58.42 656.47 0.00117 325 210087 726,289 0.23

WdrRun 1 2010 lO y*ar dow t 164060 6270 617 16i 657A17 0.000500 174 1936.33 1023.33 0.15
Walk er 1 2010 10)ti 164000 65270 658.21 65824 0000741 246 1160.60 263.62 019

Walker 1 2010 0 do 3600.00 652.70 6586346 658636 0053 2.11 3262.37 1214.50 016

Wad6rRon 1 1925 100 y 0dom 1640.00 652.07 65712 65713 000060 162 1939.29 846.16 013
WdwkRo I 1025 100 dons. 1640.00 65207 65812 65817 000093 2.83 979.24 199.27 0.21

WarRuw 1 1925 O0 owdoom 360000 65207 65829 65832 0.00052 2.16 2964.27 895622 016

W~erRWt 1202 10 yed dom 1 1860.w 650.67 656.98 65699 0.O0045i 1.46 2515.36 1000.54 011

WaaerRun 2 1602 100 d• dorm . 186000 65067 657690 657.92 000062 1.91 1675.07 466699 0,14
WOWeRMar 2 10 900 S ...dorm 31000.•00 650.67 .6516 . 65818 0.00034 1.45 3865633 1187886 0,10

W"oI.r 2 1402 100 y•wd som 186000 649,0 65688 65689 0000050 159 2023.17 686.83 0,11
Wdler Ronl 12 1402 10 •~ l iOsdom e 19600OO 649.60 607680 65782 000036 1054 160463• 443.49 0,10

WOOe Ron 2 1402 50ow dom 3100 00.. 649.60 65807 65809 000048 174 286666 72258 011

Wdj;ýRl 42 1206 100owu99m 186000 65074 65674 656.77 0006 2,30 1443.04 456.81 017
WakrR n 2 12D.. . . .. . ....

WindeRuo 1 1206 100 doom. 186000 650.74 65772 657.74 000038 172 1692.93 34512 012

WgDW" {2 1206 SW ye••dorm 310000 65004 657.52 65797 000096 2.77 2032.89 539.64 0.19

Walker Ron 2 9900 196000 049.47 656.54 656.57 0 00086 2.26 1455.12 511,53 0,17

W[VMeRoo 2 goo 100yeMrdmm. 166000 64947 65739 657.55 0002841 429 624,61 12Z.69 0.29

'WalfRtm I 5ooyMywsdorm 310000 649.47

jqýLW llormn 186000 49.74

10 yewrsorma 19000i 409.74

65772 657,76 0.0O091 2.51 2071.99 533.88 0.17

+ - -.
656.25
657.17

656.46 0.00328
657.39 0.00246:

5.59 724.81 28276
5.32 632.55 120.00

0.40
0.36WelerRom 12

310000 649.74] 65740 65765 000345 644 1097151 36627 043

Wlk"Run 12 984 I00 erallorm _1860.00 64862 656.05
In I..*,m. 196000 64062 6A6 6.

654.99
66015

656.25 0.0051
65723 000467i

6.24 688.61 292.586

619i 57021 133 159
046

042

3100.00 648462 65723 655.62 65744 0OO503 j 6.59 1066.49 347.54 044

1860.00 64696 656.03 654,49 65618 0OO2951 4.92 a34.23 302.32 0.37

1860.00 64896 656.90 65464 65714 0.00307 5.53 611.32 129,00 0,38
Wak•rRun 12

100 dormle

600 Year som 3100.00 64896 657.20 65513 6573 0 00300 5.63 121761 351 16j 0.38

1860.00 . 479(. 65576 600.93 0.00146:: 3.85 1105,10 35766 025
16600 . .790" 656.57 656.73 000195 4.79 733.81 13237 0.30

Walker RMo 12

WA- Ron 12

7I6

630
530

562

500 dM som1 3100.00! 6479C 656.91 657.01 000165 4.53: 1555,581

1860,00 64697
100 ardrm e 1860.060 64697

655.51
656.411

655.59_ 0.00130! 3.791 1093.6
656.47 0,00090 3.391 1107.2f

305.51 024

201,19 020

417.70 0.28

31000 97 65659 6 71 00169 4.72 145 343.92 028

WdwenR 2 100 dorm 1860.00 64724

500 year om 31 64724

I0 a s___, 196000 0 64708
100 ear storme 104000 6470N

655036:
656 34

655.46 0.001171

65640 0.00060
3169 5 5 31953! 0.25

273.25 018
-f 0 656.39 ; I + -

1 1
555.39: 65654 0.00156, 4.67 1404.694 357.75ý

1
029

655301
656.301

655.36 0.OO0861 311 123&.61
6563 0.002 2.62 1364.7

301.02: 020
236.97! 0,16



IRevised Conditions Model cont. I
F

PaWW RePach RkmrSIR Part. ý WMis 8Ish W.S.E ev CAt WA8 E.G. On I E.G. M w Vst lr FOw~mg 1%N lltIC(s) 1 (4) (it) 01) 1)5 (t ws a n
WOkW R 2 325 500 ye storm 3100.00J 647108 656.31 65.40 0001261 4.09 1551.32 317,241 025

Wstkorbol 2 185 10 stom 186000 648 0 655012 605.19 000088 3.48 1120.00 26417 0.22
Wa*9RsR 2 185 I00 W Sorm e 1860.00 646.40 655.84 656514 0.00246, 5685! 547.55 84.87 0.35
WalWRrM 2 185 500 )mar 3100.00 646.40 6056.02 656.11 0.00155 4.71 1367.68 282.18 0.28

W WlFr m 2 147 10 • mtorm 1860.00! 646.74 654,821 65510, O.W331 5.971 625.03 191.48 0.41
Wier RPm 2 147 100 l torm, 185O.000 64674 650.81 651.01 000193 498 682.01 127,63 032
W98w, Pm 2 147 800 sr , m 3100.00 6.74 655.45 655.88 0.00551 85 771.08 243.17' 0031

WOw Rw, 2 0121 0 lo swtom 180.00i 645.71 64750 52.67 604.78 0.00116 386 1161.07 38258 0.24

WYalw Rsm 2 011 100y rdm 1880.00 64571 8.88 6526 65078 0D0188 4.021 953.25 184.57 023
Wdro Run 2 011 80m storm 3100.00 645.71 655,301 652.96 655.44! 0.00207 5.39i 1402.37 430.41 0.32

WWWrPW 12 -10 _______ Bde_________ ___________________ __________

1880o0011 644.4 663.53 652.28 654021 0.00480 7.39 546.58 255.23 O07

WSOKm' 1 2

Wdr" Pal [2

.,30

-76478
-78

-184WkPrA 21
Wdoorl m 2 -154

Walkw n 2 -14

WVfw Rrm 2
WWWr Rim2 -2m8

Trbuw I•as

Tft~wy 1 S530

TUbulm I m

Tdý 1 5860

Trhiim sso

1 •,y4750
I______4750

Tf w I 4M50

Tibiwy

I

100 st'oMm 0 1860.00I 64.4A6 654.43 652.28 654.68!: 0.00238 562 711.00 206.31! 0.34
8D00 staoltl 3100.0 644.46 654.90 653.73 650.32 0.00413 761 980.02 38437 0.45

100 yaoo m 186000 6.43 653.52 65.63 i 0.00158 392 1007.20 312.391 0.27
100 y 1 M a 1860.00 645.43 654.40 654,00 0.00124 3,78 935.14 199.281 0.28
500 S rnO 3100.00' 645.43 654.87 65000 0.00160 4.48 1431.20 314.500 0.28

10 storm 186000 6..90 653.37 853,481 0.00197 445 8588 216.031 0.29

I00sYi sllmr. 1860.00 644.90 65432 654.40! 0.00114 3.661 996.22 190.19 0.22
S50 Y M 310000 644.90 654.681 654.85 0.00231 5.38! 1150.66 253.38 0.32

100 stalo 186000 64574 65329 600W73 653.35 0.00149 372 1114.02 299.31

100 omo 186000 645.74 65428ý 600.73 654.321 0.00072' 2.3 1422.16 316.96 0.14
500 3100,00 645.74 654.60 65123 654.68 000182 4.37! 1521.10 321.15 0.27

100YSWdM9r 2030W0 709.19 711.95 711.96 712.55 0.00765 6.42: 4926 40.971 0.85
00 yewdolle 303350 709.19 71188 711.8 712.55 000785 6,421 49.28 40.97 5905

5008Mdrnn 615.69 709.19 712.72 712.72 713.53 004633 7,331 65.40 52.94 0.81' i
100 stall 3005O 698.00 695.49 694.41 69550 0.00238 1.91i 155.41 105.67 0.19
.001yw a rm. 3 30150 692.00 695.498 694.41 695,55 0.00238 1.91 15041 105.67 0.19

500 storm 615.69 69.00 696.21 694.97 698.32' 500264 2.38' 237.80 121.05i 0.21

100 yea8.11 303.50 691.00 69254 692.04 682.52. 0.5 .65 54.57 56.50 0.98
100 yews ome 303.00 691.00 69254 62.04 692.52 0.5834 5.60! 54.57 58.50 098
S yowmom 61569 691.00 69323 693.61 0.0242 4.91 124.8 8213 U58

100yw m 303.50 684.00 688.28 654.86 686.32 000277 1.52T -10 100.21! 519
100 yrsaoNM 303.500 684000 696.28' 684.86 686.32 0.00277 1.52 20010 105.2f1 019

615.69 684.00 66689,- 68687 5.000454 2.33 28.88 110.65 0.38

100ys ll 303.50 68400 686.03 686.03 686.04 000066 0 0.73 415.50 219.53i 009
100 3W.5m. 3535 684.00 698031 686.03 686.04 0•0006 0.73 415.80 219.53 5.08
SW AM-- 615.69 684.00 686.37 686.02 686,398 000157 1.26 489993 222.97 15

100 ya storm 303.501 683.30 684.808 654.80 685.82 5.07708 6.59 45.01 146.101 0.97

100 yeaotwme 3030501 683.30 68400 684.80 685,52 0.07709 6.59 45.01 146.101 0.97
500 str m 615.69i 683.30 685.00 68500 685.13 000408 165 226.99 148.77 0.23

1 o rm 303.50o 675.78 678.8• 678.60 679.50 0.0592 5.68 500.28 86.0 0.70
100 y•t orm. 303.50 i 675.78 678.4 679.60 679.05 005829 5.88 50.39 8688 . 07
500 • s• m 615.698 675.78 678.28 679.12 682.541 0.587111 1746 37.31 62.221 2.2017 - - -1--

'100 5101 30350 687.67 67101 671.01 671,02 0001511 1.99 516.60 614.41, .21
100 y orm 303.50! 667.67 671.01 671.01 671V0I 0001511 1.99 516,60 614.41 0.21
50D y 1.- 615.691 687.67 671.02 671.02 671.08 000602 3.98 522.68 615.24 0.42

100 st)ar 303050 56.800 667.66 666.86 667.698 0004311 222 24701 219.14 0.35
1DDysedm a 30300 686.00 667.66 666.86 667.69, 0.004311 2.22 247.01 219.14 0.35
50 , 615.69 6O.00 668.27 667.13 668.32] 0.004471 297 386.65 235.49 0.35

t000 s 3030.0 6849 98881 686.03 666.54 0004441 238 265.14 246.16 0.35
800 stOr 61569 68499 667.11 666.04 667.14 0.004601 2.94 419.77 275.00 0.39

1000 r 303.0 684.47 66.30 666.32 0.00472 2.55 256.07 242.56 0.37
500 y-, dxo 30360 664.47 666.31 666.32 000472 255 256.07 

2 42
.56 0.371

800 storm 615.69 664.47 666.88 666.92 0D00492 3:24 406,03 272.79r _ 404

I¸

45n8

4800¸4580Trib

T'tbuty

Trbitary I 3356

Tfobuh

Triatary I 3060

Tbty I

Tm

Tibuatry I
2791.997*
271 W69

2748W
2749.33
2749.233

240w2.868 247.79

2.86 247.79 240.94 0.39
394.20 271.081 0.42TIbz

Tjib

I 615.69 664.06 666.64

665.81
66581

868681 0.00530 3.54

::T 3 15 238.93 238.80 0.412707.' 66
! 2707. 100 59ff stlrm. 303.00 682.84 665.85 0.00553 3.151 23.3 2-______ __

0.41

I2~ ... A jIr m, - 1 1 66.7 1____ 1 30 ~ I W ~ .831 0 .0049 i. 0.014



IRevised Conditions Model cont. I
HEC44AS PRon Prop (Con600d)

I RhiIo eahu RiverSta Prove I QaTo9li I iCOh W.S. Elev Cd CWS6. I E.G. Ekv E.G.90. Sb Vd CIO I lw. TooWIdgh I Ffoud&#C1I

I (dos) I (h6) (a) (ft) 00 I m ) (") I (SqIm (N) I

Trbtayil
+ +

303.50 663.23
303.50 663.23

66553
665.53

665.38i 0.00599!
66f.56 o.o0599

3.441344•t 230.3' 239.34 0.43
0.43ITRfb'dy I 2664.66

Tmu" I_ 206486'

Ttq 1 2•22.33
Trbuw 1I 222.3V

Tibimy I 2622.03'

Tribuby 1 2390."
TdPlA,7 ,11 Ze.

iwxz=e 15w

lWyeardorm

230321 23934!

61569 66323 666.09 6661 0.00611 4.10 372.56 270 47 046

303.50 662.1 665,23: 665.29 0006.50 3.71 220.45 239.5ý 046
303.L 662.81 665.23 665.29 0.00650 3.71 230.4 239.57 0046

615691 662.81 665.79 665.66 0.00650 4.35 362.64 270.11 0.47

303.50: 662.40 664390 664.97 0064 3.95 209.6 234.73 0,48

303.50 662.40 664.90 66497 05.704 395 209.6 23473 0o4
615.69 662.40 66546 66554 O500693 4.58 352.28 271.32' 0.49

303500 661.9 665 663 0.00761 4.16 198.47 2297 . 5. 0
303.50 661.98 664.55 66463 0.00761 418 198.47 229.77 050
61569 66166 66512 665.21 0.,0730i 4.77 341.22 26914 551

503.50 661.56 664.17 664.27 0. 000 4 .34 188.73 219,15ý 0.51
5350 661656 66417 664.271 000591 4.341 188.73 219.10! 051

Trftwy

I 25806"

2037.89'
2937.6'"
2537.66'

2465.33'

500 yew dorm

100 yew 9009Tftouty I
TfbW I
Tfuy I

TdAw I _

TnloimY I

Tlb0awy I

61569 661.561 664.77 664.871 000737 4985l 5.10 264.27 0.51

503.50 661.151 663.79 63.6 000625 4.40 166.061 196.171 052
303.50 661151 66379 63 09 4 1.06 166171 052

615.69 661.151 664.644 664.541 0.00689 477 330.55 261.26. 0.49

303.50 660.731 634 663.52 0.00733 4.21 195.46 198683 049

Tdxd" 1 2410.W6 16Oyearowme 303.50 660.73 663.44 663.2 0.00733 4.21 195.46 19883 0.49

1ru" I 3410.6' 006oeWG0IM 615.69 660.73 664.161 66424ý 053, 4,42 359.97 261,97 0.45

T IAry I 2368.33M " !00yeardmom 50350 660.32 663.17 _663.23 . 0 0006. 3631 E.470 206 48 0.41

T Ibuw _ I I 2368.33 100 year ronl 9 303.50 660.32 663.17 663,23 0,00506 3.63: 224.70 206480 0.41
T 1 2368.33o 500 yewlm, 615.69 660.32 663,, 664.,021 0.00341 365 4064029650 08. ..

Tdm" 1 2326 100 year to0m 303.50 659.90 663.02 662.27 63009 000272 263 302.3 21 0.30

Tbt 1 2326 100 rdorrne 303.50 6590 663.02 662.272.3

Trbaf 1 2326 500 yritorm 615.69 659.90 663.82 662.60 663866 0.00250 3.23, 477.96 279.76 030

Tr 1 1 Bridg

Trxt 1 1608 100 y 0mr66 303.50 65766 661.64 66152 0.003380 3.431 224.12 192.24 0.35

T1but608 100 ye•aoralme 303.00 60•7 66164i 661.52 0 .003 3 8 3143 22412 19224 0.35
TrbulAoy I 166e SO yew sore 615.69 65796 66221 66230 0.00345 403 37966 208.28 0.37

Tft" 1 190833' 100 Year dorm 303.50 657.97 661.25 66135 0.00357 346 _192.0 164.09 036
T 1bA• 1 1609.33' 100 Year lon a 303.50 657.97 66125 66135 0.00357 3464 192.20 164.59 030

Trbay 1 10.33' 500 90e 5 son 615.69 657.97 661.66 662E11 0003921 4,231 327.01 19587 0.39

TrbA• 1 1508.66' 100 , ooo 303.50 65797 66106 66117 0.00372 3.431 178.70 156.16 0.37

Tdb" 1 168A66' 600 yew dom 1 61569 60797 66177 66191 0,00422 427: 299 36 183 089 041!

Trbiuy 1 150M.' 100 yaw dolm 303.50 657. 98 660.88 66098 000380 334 170.84 150.59 0.37

Tim uon 1 1509.* 100 I ryesrMe 30350 657.98 660.88 66098 0.00380 334: 170.84 15009 037
Thbulta 1 1908.* 506-earstorm 615.69 657.98 661.55 661.69 000442 4223 28157 17683 0.42

1 1459.33' 100 Wyer 90w 303500 65799 66069 66079 000369 322 16510 14966 037

!Tnr"u 1 1459.33' 100 900 00 0.66 660.69 6607P9 0.0396 322 160 10 149.66 0.37
Tdb'l" 1 1459.33' 500 9ye 0sm 61569 657.99 661.33 661.47 0.00460 4.12 26915 176.57 0.42

Trb~wry 1 WS0W 100yearstoa 303.50 657.66 660.50 6609 0030 3.07, 162.50 101644 0,37
T 1 t 1409.86' 100 90608 303.50 657.66 660.50 660.59 0.00390 3.07 16200 151.44 0.37
Trrbaly 1 409.6W 500SODyew oml 61569 657.99 66110 661,24 0.00464 3.95 265.37 16941_ 042

,Trbary 1 1360 100 9.e rr 303.50 666.00 660.33 659.67 660.40 0.00338 2.72 178654 174.95 0.34

iT tl 1 1360 100 y 4dm0e 30350 65.00 66033 659.67 660.40 0.50336 272 179.54 174.90 034
Trboaf I 1380 00 9090e om 615.69 658.600 660.91 660.13 66101 0.007 3.45 26091 212.10 036

Td w 1 1261 ne

Tlbwws 1 1252 100 90ye om 303.50 66664 659.03 659.06 0003661 1621 23364 205.39 022
1 1 12d2 100 stomn 30350 656.64 659.01 659504' 0.o386 1.65 22931 254.49 0.22

T 1 1252 506 gYom 615.69 656.64 609.02 69.57 0.00391 1.99 365.97 281.54 0.23

Trbut 11 1203.' 100 ye 00 1 303.50 656.31 658.85 650.87 0 71 230.70 207.46 0.2
Tr1uta 1 1203. 100 0itorme 303.50 656.31 650.81 6506841 7 1 227.12 255.96 0.23
Trft 1 1203.* 006 yearw dom 615.69 666.31 659.32 659036 0,06435 2.12 362.61 280.29 0i25

Trib1 t 1 1154.* l00yestiorm 303.50 65598 658.66 658668 0.00404 1.01 236.68 256.92 0.23
Tr66" 1 1154' 100yewarMorn. 303.50 655.98 658.58 658,62i 0.00511 1.98 218.22 253.21 026

Trbutary 1 1164. 500 Year 09m0 61560 655.99 659.08 659.13L 0.005161 2.34_ 351.73 278.97 0.27

Tbuta 1 116 I00 yearsortm 303.50 655.65 650.45 6566 000434J 1.91 235.51 251.49 0.24

Tr 1t 1155 100 y oea orm 303.50 655.60 658.26 65831 0.000241 2.46 187.79 237.30 032
T1 1 1105 500 ye90 0or 615.69 65065 658.78 65864! 000729 2.74 320.53 271280 0.2

Trbtutar 1 810 1005.er orr 303.50 653.84 657.29 657.31 0.003508 1.83 31349 483.04 0.21

Tb r 1 810 100 0 303.50 653.84 607.97 657.97 000040 072 681. , 250--- 56486 . 0.07
Trbutary 1 10 500 ye o 615.696159 60364 658.29, 65830 000078 108 870.63 596.53 0101



IRevised Conditions Model cont.1
RkWr Reach RKer 906 profti Q ToOM IMin Ch Bl W.S. Elm CKt W.S. E.G. 8Ev EG JW Via CtW Flow Area To kt Frmode Ch

rblwy 1 687 100 yr.tom305 663.78 657.03 657,04 0.00059 0.61 006.24 528.17 0.09

Tr 1 987 10 year dorm a 303.50 603.78 657.94 657.94 0 .00 00 9  0.38 1109.10 692.761 0.04
rbullwy 1 5W7 500 yew stmi 615.69 653.78 605.21 659.21 000023 0.65 1298.48 706.291 0.061

rb 1 463 100 • " 303.60 653.23 657.02 657.02 0.00007 0.30 1281.25 776.32 0.03
Tibuary 1 463 Oy.urd 1.-* 303.50 63.23 657.93 657.93 0.0b002 0.18 2070,40 957.60 0.02

0"t 1 483 S yeat 615.69 653.23 658.20 659.20 0.00005 0.33 2331.59 973.00 0.03

¶ftmy 1 100ya 303.50 652.40 657,01 657.01 0.00002 0.20 2269.46 1143.99 0.02
rb 1 367 10 0year oto a 303.50 652.40 657.93 607.93 0.00001 0.12 3343.16 1196.87 0.01

r t , 1 357 I09o slar 615.69 652.40 658.19 658.19 0.00002 0.22 3650.26 1203.42 0.02

TftAv 1 183 100 ye rn - 303.50 652.14 657.01 657.01 0.00001 0.15 2675.39 1134.98 0.01
1rbf 1 183 100 yewr om¶n 303.50 652.14 657.93 657.93 0.000001 0.10 3765.07 1234,23 0.01
1 1083 S00 yew dr¶m 6106.9 602.14 609.19 658.19 000001 0.19, 4088.55 1242.80 0.01



Appendix D:
FEMA Flood Insurance Study

(Duplicate Effective Model)
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FEMAFldStudy

HEC-RAS Version 4.0.0 March 2008
U.S. Army Corps of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX xx XXXX
X XX X X X X xX XX X X X X X X X X
XXXXXXX Xxxx X Xxx XXXX XXXXXX Xxxx
X X X X X X X X XX X x X X X X X X X
X X XXXXXX XxxX X x X X XXXXX

PROJECT DATA
Project Title: FEMA FldStudy
Project File : FEMAFldStudy.prj
Run Date and Time: 11/29/2010 1:56:05 PM

Project in English units

PLAN DATA

Plan Title: FEMA FIS HEC-RAS
Plan File : p:\PROJECTS\Environmental\PPL - Wetland Permitting Oversite E-726-L8\TASKS\Task 10 -
Floodplain\Walker Run HEC-RAS\FEMAFldStudy.p07

Geometry Title: FEMA FIS HEC-RAS
Geometry File : p:\PROJECTS\Environmental\PPL - wetland Permitting Oversite

E-726-L8\TASKS\Task 10 - Floodplain\Walker Run HEC-RAS\FEMAFldStudy.g05

Flow Title : FEMA Flow Data
Flow File : p:\PROJECTS\Environmental\PPL - wetland Permitting Oversite

E-726-L8\TASKS\Task 10 - Floodplain\Walker Run HEC-RAS\FEMAFldstudy.f04

Plan Summary Information:
Number of: Cross Sections = 18 Multiple Openings = 0

Culverts = 0 Inline Structures = 0
Bridges = 4 Lateral Structures = 0

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

Computation Options
critical depth computed only where necessary
Conveyance Calculation Method: Between every coordinate point (HEc2 Style)
Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow

FLOW DATA

Flow Title: FEMA Flow Data
Flow File : p:\PROJECTS\Environmental\PPL - Wetland Permitting Oversite E-726-L8\TASKS\Task 10 -
Floodplain\Walker Run HEC-RAS\FEMAFldStudy.f04

Flow Data (cfs)

River Reach RS PF 1
walker Run 1 5198 1640
walker Run 1 1208 1860

Boundary Conditions

River Reach Profile Upstream Downstream
Page 1



FEMAFldStudy

walker Run 1 PF 1 Known WS = 673.06 Known WS = 653.29

GEOMETRY DATA

Geometry Title: FEMA FIS HEC-RAS
Geometry File : p:\PROJECTS\Environmental\PPL - wetland Permitting Oversite E-726-L8\TASKS\Task 10 -
Floodplain\walker Run HEC-RAS\FEMAFldStudy.g05

CROSS SECTION

RIVER: Walker Run
REACH: 1

INPUT
Description: BIA
Station Elevation

Sta Elev
1000 724.65
1160 689.65
1285 674.84
1448 669.45
1605 684.24
1720 710.04

RS: 5198

Data
Sta

1050
1185
1305
1500
1640
1740

num=
El ev

709.54
684.65
669.54
671.74
689.34
714.45

29
Sta

1070,
1220
1350
1540
1662
1755

El ev
704.54
679.45
668.34
674.45
694.54
719.54

n Val
.1

Sta
1120
1265
1420
1570
1680
1765

El ev
699.65
677.54
667.74
676.74
699.34
724.24

Sta
1130
1275
1430
1590
1695

Elev
694.84
677.54
666.74
679.45
704.65

Manning's n Values
Sta n Val

1000 .1

num= 3
Sta n Val Sta

1420 .05 1448

Bank Sta: Left
1420

Right
1448

Lengths: Left Channel
125 105

Right
90

coeff Contr. Expan.
.3 .5

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: BHZ
Station Elevation

Sta Elev
1000 724.34
1100 699.45
1270 684.74
1440 666.24
1610 669.45
1750 689.45
1850 714.34

RS: 4995

Data
Sta

1010
1120
1300
1450
1635
1770
1870

num=
Elev

719.54
694.84
676.74
668.65
674.54
694.45
719.34

33
Sta

1022
1140
1315
1465
1662
1780
1895

El ev
714.54
691.74
674.84
669.65
679.45
699.34
724.45

n Val
.1

Sta
1055
1150
1390
1485
1685
1810

El1ev
709.65
691.74
669.34
669.54
690.04
704.34

sta
1075
1180
1430
1540
1725
1835

El ev
704.45
689.34
667.65
667.74
686.74
709.84

Manning's n Values
Sta n Val

1000 .1

num= 3
Sta n Val Sta

1430 .05 1450

Bank Sta: Left
1430

Right
1450

Lengths: Left Channel
275 255

Right
225

Coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: BHY
Station Elevation

Sta Elev'
1000 .724.65
1080 701.74
1390 684.34
1690 669.54
2020 674.65
2225 699.34
2410 724.65

RS: 4735

Data
Sta

1015
1110
1430
1860
2042
2240

num=
El ev

719.65
699.45
683.74
667.84
679.84
704.34

31
Sta

1030
1140
1478
1870
2075
2280

Elev
714.54
694.65
684.45
664.24
684.45
709.65

Sta
1058
1186
1620
1880
2120
2330

El ev
709.84
689.34
679.54
666.54
689.45
714.45

Sta
1068
1280
1660
2000
2175
2355

El ev
704.54
686.74
674.84
669.45
694.74
719.24
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FEMAFIdStudy
Manning's

Sta
1000

n Values
n val

.1

num=
Sta n Val

1860 .05

ht Lengths:
80

3
Sta n Val

1880 .1

Left Channel
200 240

Bank Sta: Left
1860

Rig
18

Right
225

coeff contr.
.1

Expan.
.3

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: BHX
Station Elevation

Sta Elev
1000 724.65
1060 703.74
1500 684.74
1950 671.74
2240 664.54
2420 689.45
2645 714.24

Data
Sta

1020
1100
1670
1990
2280
2450
2740

RS: 4495

num=
Elev

719.24
699.24
683.74
669.34
669.54
694.24
719.45

33
Sta

1038
1148
1820
2100
2300
2480
2790

Elev
714.24
694.84
679.74
667.74
674.24
699.24
724.45

Sta
1050
1208
1905
2220
2320
2510

El ev
709.45
689.54
673.74
664.74
679.65
704.45

Sta
1058
1315
1910
2230
2360
2560

Elev
704.45
688.74
674.24
663.74
684.24
709.34

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

1000 .1 2220 .05

3
Sta n Val

2240 .1

Bank Sta: Left
2220

Right
2240

Lengths: Left Channel
125 200

Right
225

coeff contr.
.1

Expan.
.3

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: BHW
Station Elevation

Sta EleV
1000 724.84
1130 699.34
1370 674.24
1735 663.24
1955 684.65
2075 709.34

Data
Sta

1032
1158
1408
1745
1985
2105

RS: 4295

num=
Elev

719.74
694.24
669.34
665.45
689.74
714.24

29
Sta

1052
1180
1470
1800
2015
2152

3
Sta

1745

Elev
714.24
689.45
669.45
666.45
694.24
719.54

n Val
.1

Sta
1075
1210
1600
1820
2045
2215

El ev
709.54
684.65
667.54
674.24
699.24
724.34

Sta
1100
1262
1730
1875
2060

Elev
704.54
679.54
665.24
679.65
704.54

Manning's
Sta

1000

n values
n val

.1

num=
Sta n Val

1730 .05

)ht Lengths:
745

Bank Sta: Left
1730

CROSS SECTION

Ri
17

Left Channel
225 260

Right
225

coeff contr. Expan.
.1 .3

RIVER: walker Run
REACH: 1

INPUT
Description: BHV
Station Elevation

Sta Elev
1000 724.24
1102 699.65
1330 674.54
1630 664.84
2125 684.45
2245 714.45

Data
Sta

1030
1128
1390
1740
2162
2258

RS: 4043

num=
Elev

719.24
694.34
671.54
667.24
689.34
714.84

29
Sta

1048
1150
1520
1910
2188
2270

El ev
714.45
689.65
667.84
669.54
694.74
719.74

n val
.1

Sta
1062
1205
1620
1960
2210
2295

Elev
709.45
684.54
664.34
674.65
699.34
724.34

Sta
1080
1242
1625
2040
2220

El ev
704.95
679.34
662.24
679.54
704.54

Manning's
Sta

1000

n Values
n Val

.1

num= 3
Sta n Val Sta

1620 .05 1630

Bank Sta: Left Right
1620 1630

Lengths: Left Channel
381 255

Right
191

Page 3

Coeff Contr. Expan.
.3 .7



FEMAFldStudy

BRIDGE

RIVER: Walker Run
REACH: 1 RS: 3914

INPUT
Description: Market Street u/s
Distance from Upstream XS = 128.4
Deck/Roadway width = 43.1
weir coefficient= 2.5
Upstream Deck/Roadway Coordinates

num= 17
Sta Hi Cord Lo Cord Sta Hi Cord

1242 678.745 678.745 1335 673.945
1390 671.845 670.945 1490 671.445
1616 670.545 661.845 1616 671.345
1634 671.345 669.345 1634 670.545
1820 667.945 667.945 1910 668.945
2040 678.945 678.945 2125 683.845

upstream Bridge Cross Section Data
Station Elevation Data num= 15

Sta Elev Sta Elev Sta
1242 678.745 1335 673.945 1378
1520 667.245 1616 661.845 1625
1820 667.945 1910 668.945 1960

Manning's n values num= 3
Sta nVal Sta n Val ' Sta

1242 .1 1616 .05 1634

Bank Sta: Left Right Coeff Contr.
1616 1634 .3

Downstream Deck/Roadway Coordinates
num= 17
Sta Hi Cord Lo Cord Sta Hi Cord

1242 678.745 678.745 1335 673.945
1390 671.845 670.945 1490 671.445
1616 670.545 661.845 1616 671.345
1634 671.345 669.345 1634 670.545
1820 667.945 667.945 1910 668.945
2040 678.945 678.945 2125 683.845

Downstream Bridge Cross Section Data
Station Elevation Data num= 15

Sta Elev Sta Elev Sta
1242 678.745 1335 673.945 1378
1520 667.245 1616 661.845 1625
1820 667.945 1910 668.945 1960

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

1242 .1 1616 .05 1634

Bank Sta: Left Right coeff Contr.
1616 1634 .4

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

Number of Bridge coefficient Sets = 1

Low Flow Methods and Data
Energy

selected Low Flow Methods = Highest Enerc

High Flow Method
Pressure and weir flow

Submerged Inlet cd
Submerged Inlet + Outlet Cd
Max Low Cord

Lo Cord
673.945
668.145
669.345
662.045
668.945
683.845

Elev
671.945
660.845
674.045

n val
.09

Expan.
.7

LO Cord
673.945
668.145
669.345
662.045
668.945
683.845

Elev
671.945
660.845
674.045

n Val
.09

Expan.
.8

Sta
1372
1520
1625
1740
1960

Sta
1390
1634
2040

Hi Cord Lo Cord
671.945 671.945
671.245.667.245
671.345 669.345
669.645 667.045
674.045 674.045

El ev
670.945
662.045
678.945

Sta
1490
1740
2125

El ev
668. 145
667.045
683.845

Sta
1372
1520
1625
1740
1960

Sta
1390
1634
2040

Hi Cord
671.945
671.245
671.345
669.645
674.045

El ev
670.945
662.045
678.945

Lo Cord
671.945
667.245
669.345
667.045
674.045

Sta Elev
1490 668.145
1740 667.045
2125 683.845

ow =

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

.98
668.7

= Broad Crested

jY Answer

1.5
.8

670.1
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FEMAFldStudy

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: walker Run
REACH: 1 RS: 3785

INPUT
Description: BHU
Station Elevation Data num= 31

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
1000 724.34 1022 719.24 1052 714.84 1085 709.45 1110 704.45
1140 699.34 1172 689.54 1260 684.65 1290 679.74 1318 674.84
1360 669.34 1412 664.95 1430 660.24 1440 665.95 1500 665.84
1550 667.24 1580 666.74 1650 666.15 1760 669.45 1800 674.34
1900 676.54 1980 679.54 2035 684.65 2055 689.45 2080 694.54
2095 699.45 2108 707.65 2118 709.65 2130 714.45 2140 719.34
2150 724.34

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

1000 .1 1412 .055 1440 .04

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
1412 1440 250 250 175 .4 .8

CROSS SECTION

RIVER: Walker Run
REACH: 1 RS: 3532

INPUT
Description: BHT
Station Elevation Data num= 32

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
1000 724.24 1055 719.34 1095 715.15 1155 709.45 1190 704.84
1240 699.45 1280 694.84 1330 689.54 1368 684.95 1390 679.74
1428 674.34 1502 664.34 1507 660.24 1510 658.24 1520 659.84
1600 661.45 1730 665.04 1750 666.34 1770 665.74 1850 666.34
1975 669.34 2000 674.74 2125 679.34 2180 684.34 2200 690.15
2222 694.34 2232 699.95 2262 704.84 2285 709.84 2325 714.45
2372 719.95 2415 724.34

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

1000 %.08 1507 .06 1520 .08

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1507 1520 160 160 170 .4 .8

CROSS SECTION

RIVER: walker Run
REACH: 1 RS: 3375

INPUT
Description: BHS
Station Elevation Data num= 29

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
1000 724.34 1095 719.34 1140 714.45 1170 709.84 1220 704.45
1275 699.65 1285 694.45 1305 689.54 1320 684.34 1338 679.95
1360 674.65 1420 664.54 1443 659.24 1448 657.24 1460 658.34
1550 658.95 1680 664.84 1705 664.24 1800 666.74 1978 669.45
2042 674.65 2080 679.74 2100 685.04 2125 689.34 2140 694.95
2162 699.45 2180 704.84 2225 709.84 2260 714.34

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

1000 .08 1443 .05 1460 .08
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Bank Sta: Left
1443

Right
1460

FEMAFldstudy
Lengths: Left Channel Right

300 310 325
Coeff Contr.

.1
Expan.

.3

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: BHR
Station Elevation

Sta Elev
1000 724.24
1290 699. 54
1385 674.95
1530 656.15
2070 671.34
2310 694.84

Data
Sta

1095
1300
1405
1670
2178
2355

RS: 3065

num=
Elev

719.84
695.04
669.74
661.45
674.65
699.34

29
Sta

1110
1315
1425
1805
2210
2420

3
Sta

1530

Elev
714.74
689.84
664.54
664.34
679.34
704.34

n Val
.06

Sta
1210
1330
1510
1828
2248
2525

El ev
709.34
684.45
656.74
666.54
687.54
709.34

Sta
1260
1355
1520
1978
2285

El ev
704.34
679.45
655.95
669.65
689.95

Manning's n Values
Sta n Val

1000 .06

num=
Sta n Val

1510 .05

Bank Sta: Left
1510

CROSS SECTION

Right
1530

Lengths: Left Channel
340 330

Right
320

coeff Contr. Expan.
.1 .3

RIVER: walker Run
REACH: 1

INPUT
Description: BHQ
Station Elevation

Sta Elev
1000 724.45
1268 699.84
1368 674.34
1760 656.74
2000 662.24
2680 671.65
2855 694.95

RS: 2730

Data
Sta

1120
1300
1470
1818
2180
2718
2875

num=
Elev

719.95
694.54
671.45
656.24
664.34
674.74
699.95

35
Sta

1198
1312
1588
1830
2220
2760
2900

El ev
714.45
689.54
669.54
654.74
667.34
679.54
704.34

n Val
.06

Sta
1242
1328
1595
1837
2300
2805
2980

Elev
709;34
684.54
669.04
656.24
666.24
684.54
709.24

Sta
1262
1350
1669
1880
2465
2840
3015

Elev
704.34
679.34
664.34
656.74
669.65
689.24
714.34

Manning's
Sta

1000

n Values
n Val

.06

num= 3
Sta n Val Sta

1818 .05 1837

Bank Sta: Left
1818

Right Lengths: Left Channel
1837 487 390

Right
342

coeff Contr. Expan.
.3 .7

BRIDGE

RIVER: walker Run
REACH: 1 RS: 2480

INPUT
Description:
Distance from Upstream XS = 251
Deck/Roadway width 12.5
weir coefficient = 2.5
Upstream Deck/Roadway Coordinates

num= 20
Sta Hi Cord LO Cord Sta Hi Cord

1735 665.445 665.445 1772 664.945
1888 660.145 660.145 2045 658.445
2145 658.445 654.845 2247 658.445
2253 658.445 657.745 2253 658.445
2350 658.445 656.945 2390 658.445
2600 661.845 661.845 2735 665.045
2900 667.845 667.845 3100 668.045

Lo Cord
664. 945
658.445
653.845
653.845
658. 445
665.045
668.045

El ev
659.745
653.845

Sta
1825
2100
2247
2268
2440
2755

Hi Cord
659.745
658.445
658.445
658.445
660.345
667.045

Elev
660.145
653.845

Lo Cord
659.745
657.845
657.745
654.945
660.345
667.045

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
1735 665.445 1772 664.945
2100 657.845 2145 654.845

18
Sta

1825
2247

Sta
1888
2253

Page 6

Sta Elev
2045 658.445
2268 654.945



2350 656.945
2755 667.045

Manning's n values
Sta n Val

1735 .06

Bank Sta: Left Ri
2247

2390 658.445
2900 667.845

FEMAFldStudy
2440 660.345 2600 661.845 2735 665.045
3100 668.045

num= 3
Sta n Val Sta

2247 .05 2253
n Val

.06

ght Coeff Contr. Expan.
.253 .3 .7

Downstream Deck/Roadway Coordinates
num= 20
Sta Hi Cord Lo Cord Sta Hi Cord

1735 665.445 665.445 1772 664.945
1888 660.145 660.145 2045 658.445
2145 658.445 654.845 2247 658.445
2253 658.445 657.745 2253 658.445
2350 658.445 656.945 2390 658.445
2600 661.845 661.845 2735 665.045
2900 667.845 667.845 3100 668.045

Lo Cord
664.945
658.445
653.845
653.845
658.445
665.045
668.045

El ev
659.745
653.845
660.345
668.045

Sta
1825
2100
2247
2268
2440
2755

Sta
1888
2253
2600

Hi Cord
659.745
658.445
658.445
658.445
660.345
667.045

Elev
660.145
653.845
661.845

Lo Cord
659.745
657.845
657.745
654.945
660.345
667.045

Downstream Bridge
Station Elevation

Sta Elev
1735 665.445
2100 657.845
2350 656.945
2755 667.045

Cross Section Data
Data num= 18

Sta Elev Sta
1772 664.945 1825
2145 654.845 2247
2390 658.445 2440
2900 667.845 3100

sta
2045
2268
2735

El ev
658.445
654.945
665.045

Manning's
Sta

1735

n Values
n val

.06

num=
Sta n Val

2247 .05

3
Sta n Val

2253 .06

Bank Sta: Left
2247

Right Coeff Contr. Expan.
2253 .1 .3

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

Energy head used in spillway design =
Spill way height used in design
weir crest shape

0
0

.98
659.2

horiz. to 1.0 vertical
horiz. to 1.0 vertical

Broad Crested

Number of Bridge Coefficient sets = 1

Low Flow Methods and Data
Energy

selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow

Submerged Inlet Cd
Submerged Inlet + Outlet cd
Max Low Cord

1.5
.8

658.5

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: walker Run
REACH: 1

INPUT
Description: BHP
Station Elevation

Sta Elev
1000 724.34
1150 699.45
1295 674.54
1700 664.34
2100 657.34
2440 659.84

RS: 2339

Data
Sta

1030
1170
1400
1735
2145
2600

num=
Elev

719.34
694.54
669.95
664.95
655.34
661.34

34
Sta

1080
1195
1500
1772
2250
2735

Elev
714.65
689.54
666.74
664.45
653.24
664.54

Sta
1108
1225
1590
1825
2268
2755
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Elev
710.15
684.65
664.54
659.24
654.45
666.54

Sta
1130
1240
1630
1888
2350
2900

El ev
704.54
679.24
663.34
659.65
656.45
667.34



FEMAF1dStudy
3350 671.34 3465 674.653100 667.54

Manning's n Values
Sta n Val

1000 .06

3250 669.24

num= 3
Sta n Val Sta

2145 .05 2268
n Val

.06

Bank sta: Left
2145

Right
2268

Lengths: Left channel
600 330

Right
350

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: BHO
Station Elevation

Sta Elev
1000 689.34
1450 670.04
2298 654.34
2600 654.74
3230 659.65

RS: 2010

Data
Sta

1100
1635
2300
2715
3345

num=
El ev

686.54
664.45
655.95
654.34
664.65

23
Sta

1230
1798
2460
2740
3360

3
Sta

2750

El ev
684.34
659.74
655.95
652.24
664.45

Sta
1275
2030
2470
2750

El ev
679.45
656.54
654.34
654.54

Sta
1340
2295
2475
2960

El ev
674.84
655.65
655.95
657.34

Manning's n values
Sta n Val

1000 .06

num=
Sta n Val

2715 .05
n Val

.06

Bank Sta: Left
2715

Right
2750

Lengths: Left Channel
1200 809

Right
740

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: walker Run
REACH:I1

INPUT
Description: BHN
station Elevation

sta) Elev
1000 724.54
1190 694.84
1528 665.15
1765 651.34

Data
Sta

1035
1225
1570
2205

RS: 1208

num=
El ev

719.34
689.54
659.45
659.24

18
Sta

1060
1265
1680
2220

El ev
714.65
684.95
651.74
664.24

sta Elev
1080 709.34
1380 674.54
1740 651.34

Sta Elev
1165 699.54
1470 669.65
1752 650.74

Manning's n values
Sta n Val

1000 .06

Bank Sta: Left R
1740

num=
Sta n Val

1740 .05

3
Sta n val

1765 .06

ight
1765

Lengths: Left Channel
300 275

Right
175

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: Walker Run
REACH: 1

INPUT
Description: BHM
station Elevation

Sta Elev
1000 724.54
1200 699.74
1402 674.95
1700 650.95
2080 659.84
2590 664.34

Data
Sta

1035
1238
1445
1710
2200

RS: 933

num=
El ev

719.54
694.84
669.34
649.74
663.45

26
Sta

1088
1270
1480
1720
2300

Elev
714.74
689.84
664.45
650.65
663.65

Sta
1120
1290
1530
1750
2400

Elev
710.04
684.65
659.74
654.54
663.45

Sta
1152
1340
1590
1900
2500

El ev
704.34
679.95
654.45
657.04
664.95

Manning's n values
Sta n Val

1000 .09

Bank Sta: Left R
1700

num=
sta n Val

1700 .05

3
sta n Val

1720 .09

ight
1720

Lengths: Left Channel
400 500

Right
325
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Coeff Contr. Expan.
.3 .7

BRIDGE



FEMAFldStudy

RIVER: walker Run
REACH: 1 RS: 875

INPUT
Description: Private Farm Road
Distance from upstream xs = 50
Deck/Roadway width 14.9
weir Coefficient 2.5
upstream Deck/Roadway Coordinates

num= 16
Sta Hi Cord Lo Cord Sta Hi

1400 664.145 664.145 1530 65'
1609 653.645 653.645 1709 65

1710.5 653.645 652.445 1711.5 65
1890 653.645 653.645 1930 65•
2200 663.145 663.145 2300 66:
2500 664.645 664.645

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
1000 724.245 1035 719.245
1200 699.545 1238 694.545
1402 674.645 1445 669.045
1608 653.645 1709 650.945
1712 650.945 1890 653.645
2300 663.345 2400 663.145

1L

Cord
9.445
3.645
3.645
4.245
3.345

28
Sta

1088
1270
1480

709.5
1930
2500

3
Sta

1712

Lo Cord
659.445
650.945
652.245
654.245
663.345

Elev
714.445
689.545
664.145
649.645
654.245
664.645

Sta
1590

1709.5
1712
2080
2400

Sta
1120
1290
1530

1710.5
2080

Hi Cord
654.145
653.645
653.645
659.545
663.145

El ev
709.145
684.345
659.445
649.445
659.545

Lo Cord
654.145
652.245
650.945
659.545
663.145

Sta
1152
1340
1590

1711.5
2200

El ev
704.045
679.645
654.145
650.645
662.245

Manning's n values
Sta n Val

1000 .09

Bank Sta: Left R
1709

num=
Sta n Val

1709 .05
n Val

.09

ight Coeff Contr. Expan.
1712 .3 .7

Downstream Deck/Roadway
num= 16
Sta Hi Cord Lo Cord

1400 664.145 664.145
1609 653.645 653.645

1710.5 653.645 652.445
1890 653.645 653.645
2200 663.145 663.145
2500 664.645 664.645

Coordinates

Sta
1530
1709

1711.5
1930
2300

Hi Cord
659.445
653.645
653.645
654.245
663.345

Downstream Bridge
Station Elevation

Sta Elev
1000 724.245
1200 699.545
1402 674.645
1608 653.645
1712 650.945
2300 663.345

Cross Section Data
Data num= 28

Sta Elev Sta
1035 719.245 1088
1238 694.545 1270
1445 669.045 1480
1709 650.945 1709.5
1890 653.645 1930
2400 663.145 2500

Lo Cord
659.445
650.945
652.245
654.245
663.345

El ev
714.445
689.545
664.145
649.645
654.245
664.645

Sta
1590

1709.5
1712
2080
2400

Sta
1120
1290
1530

1710.5
2080

Hi Cord
654.145
653.645
653.645
659.545
663.145

El ev
709.145
684.345
659.445
649.445
659.545

Lo Cord
654.145
652.245
650.945
659.545
663.145

Sta
1152
1340
1590

1711.5
2200

Elev
704.045
679.645
654.145
650.645
662.245

Manning's n value
Sta n Val

1000 .09

Bank Sta: Left
1709

s num= 3
Sta n Val Sta n Va

1709 .05 1712 .0

Right Coeff Contr. Expan.
1712 .3 .7

1
9

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

0
0

.98
654.4

horiz. to 1.0 vertical
horiz. to 1.0 vertical

Broad Crested

Number of Bridge Coefficient sets = 1

Low Flow Methods and Data
Energy

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Page 9



Pressure and weir flow
submerged Inlet Cd
Submerged Inlet + outlet Cd =
Max Low Cord

FEMAF1 dStudy

1.5
.8

653.2

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: walker Run
REACH: 1

INPUT
Description: BHL
Station Elevation

Sta Elev
1000 686.54
1150 664.54
1430 647.24
1750 661.74
2365 669.34
2750 699.34

Data
Sta

1050
1210
1440
1860
2450
2800

RS: 428

num=
Elev

684.84
659.34
649.65
664.45
671.34
704.65

28
Sta

1090
1250
1550
2000
2540
2920

El ev
679.84
655.54
654.34
666.54
674.54
709.45

n Val
.09

Sta
1110
1350
1605
2100
2640

El ev
674.45
651.74
656.65
667.34
684.34

sta
1130
1410
1630
2180
2700

El ev
669.65
649.34
659.45
667.84
689.54

Manning's n Values
Sta n Val

1000 .09

num= 3
Sta n Val Sta

1410 .05 1440

Bank Sta: Left
1410

CROSS SECTION

Right
1440

Lengths: Left Channel
220 400

Right
240

Coeff Contr.
.3

Expan.
.7

RIVER: Walker Run
REACH: 1

INPUT
Description: BHK
Station Elevation

Sta Elev
1000 699.45
1260 682.65
1530 674.84
1650 649.45
1870 655.84
2450 666.74
2838 689.54
3100 714.45

Data
Sta

1040
1340
1555
1660
1900
2623
2848

RS: 147

num=
El ev

694.84
684.95
669.65
646.74
654.74
669.65
694.34

36
Sta

1100
1400
1580
1670
1925
2720
2900

Elev
691.54
681.65
664.34
649.34
659.34-
674.65
699.45

n Val
.09

Sta
1170
1440
1610
1750
2100
2760
2940

El ev
689.54
679.65
659.24
651.74
661.54
679.34
704.45

Sta
1210
1490
1640
1830
2240
2800
3010

El ev
687.54
676.95
655.04
654.84
664.95
684.54
709.45

Manning's
Sta

1000

n Values
n Val

.09

num= 3
Sta n Val Sta

1650 .05 1670

Bank Sta: Left
1650

BRIDGE

Right Lengths: Left Channel
1670 305 380

Right
405

coeff Contr.
.3

Expan.
.7

RIVER: walker Run
REACH: 1 RS: -10

INPUT
Description: Market Street
Distance from Upstream XS = 163
Deck/Roadway width = 23.7
weir Coefficient = 2.5
Upstream Deck/Roadway Coordinates

num= 30
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

1530 674.245 674.245 1555 669.045 669.045
1610 658.745 658.745 1635 653.645 653.645
1640 655.245 652.145 1655.5 656.745 647.345

Sta Hi Cord LO cord
1560 663.745 663.745
1640 653.645 651.645
1656 656.745 649.545
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1657
1660
1663
1670
1750
1870
2100

656.945
657.245
656.945
656.245
653.645
655.245
660.945

650.645
651.745
650.545
648.745
651.145
655.245
660.945

1658
1661
1664
1680
1845
1900
2240

6
6
6
6
6
6
6

Upstream Bridge cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
1000 698.845 1040 694.245
1260 682.045 1340 684.345
1530 674.245 1555 669.045
1640 652.145 1641 652.145
1658 645.945 1659 645.945
1663 645.945 1664 646.245
1750 651.145 1815 653.645
1925 658.745 2100 660.945

57.045
57.045
56.845
55.245
53.645
56.745
64.345

39
Sta

1100
1400
1580

1655.5
1660

1664.5
1830
2240

FEMAFIdStudy
651.345 1659 657.145
651.645 1662 657.045
649.245 1664.5 656.745
649.045 1680 653.645
653.645 1860 654.245
656.745 1925 658.745
664.345 2480 666.145

651.645
651.345
646.645
649.045
654.245
658.745
666.145

Elev
690.945
681.045
664.045
647.345
645.945
646.645
654.245
664.345

Sta
1170
1440
1610
1656
1661
1670
1870
2450

Elev
688.945
679.045
658.745
646.945
645.945
648.745
655.245
663.245

Sta
1210
1490
1635
1657
1662
1680
1900

El ev
683.945
676.345
653.645
645.845
645.945
649.045
654.145

Manning's n values
Sta n Val Sta

1000 .09 1640

Bank Sta: Left Right
1655.5 1664.5

Downstream Deck/Roadway
num= 30
Sta Hi Cord Lo Cord

1530 674.245 674.245
1610 658.745 658.745
1640 655.245 652.145
1657 656.945 650.645
1660 657.245 651.745
1663 656.945 650.545
1670 656.245 648.745
1750 653.645 651.145
1870 655.245 655.245
2100 660.945 660.945

num=
n val

.05

3
Sta

1655.5
n Val

.09

coeff Contr. Expan.
.3 .7

Coordinates

Sta
1555
1635

1655.5
1658
1661
1664
1680
1845
1900
2240

Hi Cord
669.045
653.645
656.745
657.045
657.045
656.845
655.245
653.645
656.745
664.345

LO Cord
669.045
653.645
647.345
651.345
651.645
649.245
649.045
653.645
656.745
664.345

El ev
690.945
681.045
664.045
647.345
645.945
646.645
654.245
664.345

Sta
1560
1640
1656
1659
1662

1664.5
1680
1860
1925
2480

Sta
1170
1440
1610
1656
1661
1670
1870
2450

Hi Cord
663.745
653.645
656.745
657.145
657.045
656.745
653.645
654.245
658.745
666.145

El ev
688.945
679.045
658.745
646.945
645.945
648.745
655.245
663.245

Lo Cord
663.745
651.645
649.545
651.645
651.345
646.645
649.045
654.245
658.745
666.145

Downstream Bridge
Station Elevation

Sta Elev
1000 698.845
1260 682.045
1530 674.245
1640 652.145
1658 645.945
1663 645.945
1750 651.145
1925 658.745

Cross Section Data
Data num= 39

Sta Elev Sta
1040 694.245 1100
1340 684.345 1400
1555 669.045 1580
1641 652.145 1655.5
1659 645.945 1660
1664 646.245 1664.5
1815 653.645 1830
2100 660.945 2240

sta
1210
1490
1635
1657
1662
1680
1900

El ev
683.945
676.345
653.645
645.845
645.945
649.045
654.145

Manning's
Sta

1000

n values
n Val

.09

num= 3
Sta n val Sta

1640 .05 1655.5
n Val

.09

Bank Sta: Left
1655.5

Right
1664.5

coeff Contr. Expan.
.3 .7

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

Number of Bridge coefficient Sets = 1

= 0
= 0

flow = .98
= 654.4

horiz. to 1.0 vertical
horiz. to 1.0 vertical

= Broad Crested

Low Flow Methods and Data
Energy

selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow

Submerged Inlet Cd = 1.5
Submerged Inlet + Outlet cd .8
Max Low Cord = 652.5
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FEMAFldstudy

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: walker Run
REACH: 1 RS: -255

INPUT
Description: BHJ
Station Elevation Data num= 22

Sta Elev Sta Elev Sta
1000 684.34 1092 679.54 1128
1310 660.04 1330 657.54 1350
1408 645.74 1412 647.95 1450
1570 649.04 1610 649.84 1670
1750 669.34 1790 674.84

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

1000 .09 1405 .05 1412

Bank Sta: Left Right Lengths: Left
1405 1412 225

Profile Output Table - Standard Table 1

El ev
674.34
654.84
649.65
654.34

Sta Elev
1170 669.34
1372 649.74
1490 649.24
1712 659.34

Sta
1230
1405
1525
1740

El ev
664.54
647.24
649.34
664.84

Expan.
.7

n Val
.09

:hannel Right
260 200

Coeff Contr.
.3

W.S. Elev

(ft)

Reach River Sta
Slope vel Chnl Flow Area
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(f t)

E.G. Elev

(ft)

E.G.

1
0.00322

1

0.002901

0.00181
1
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1

0.00072
1

0.00059
1

1
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1
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1
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1
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1
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0.00110 3.95 1003.23 278.18 0.24
1 -10 Bridge /

1 -255 PF 1 1860.00 645.74 653.29 650.73 653.35
0.00149 3.72 1114.02 299.31 0.26

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : FEMA HECRAS

River: walker Run Reach: 1 RS: 4735 Profile: PF 1
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 1 RS: 4043 Profile: PF 1
Warning:The velocity head has changed by more than 0.5 ft (0.15 M). This may indicate the need for

additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: Walker Run Reach: 1 RS: 3914 Profile: PF 1
Warning:The sluice gate calculations did not converge during the pressure flow only calculation.
Note: The downstream water surface is below the minimum elevation for pressure flow. The sluice

gate equations were used
for pressure flow.

River: walker Run Reach: 1 RS: 3914 Profile: PF 1 Upstream
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: walker Run Reach: 1 RS: 3914 Profile: PF 1 Downstream

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

for the water surface and continued on with the calculations.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: walker Run Reach: 1 RS: 3785 Profile: PF 1

warning:Divided flow computed for this cross-section.
Warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate
the need for additional cross sections.

Note: The energy method has computed a class B profile.
River: walker Run Reach: 1 RS: 3532 Profile: PF 1

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
River: walker Run Reach: 1 RS: 3375 Profile: PF 1

Warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
River: walker Run Reach: 1 RS: 3065 Profile: PF 1

Warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
River: walker Run Reach: 1 RS: 2480 Profile: PF 1

Note: The downstream water surface is above the minimum elevation required for orifice flow. The
orifice flow equation was

used for pressure flow.
River: walker Run Reach: 1 RS: 2480 Profile: PF 1 Upstream

Note: For the cross section inside the bridge at the upstream end, the water surface and energy
have been projected from

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: walker Run Reach: 1 RS: 2480 Profile: PF 1 Downstream

Note: For the cross section inside the bridge at the downstream end, the water surface and energy
are based on critical

depth over the weir.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: walker Run Reach: 1 RS: 2339 Profile: PF 1

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

River: Walker Run Reach: 1 RS: 1208 Profile: PF 1
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 1 RS: 933 Profile: PF 1
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: Walker Run Reach: 1, RS: 875 Profile: PF 1
Warning:The pressure flow/weir calculations did not converge within the given number of iterations.
Note: The water surface computed by the sluice gate equation (during pressure/weir calculations)

is below the physical low
chord of the bridge.

Note: The downstream water surface is below the minimum elevation for pressure flow. The sluice
gate equations were used

for pressure flow.
River: Walker Run Reach: 1 RS: 875 Profile: PF 1 upstream

warning:Critical depth could not be determined within the specified number of iterations. The
program used the iteration

with the lowest energy.
River: walker Run Reach: 1 RS: 875 Profile: PF 1 Downstream

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

for the water surface and continued on with the calculations.
warning:The velocity head has changed by more than 0.5 ft (0.15 M). This may indicate the need for

additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:Critical depth could not be determined within the specified number of iterations. The
program used the iteration

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

section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated

water surface tame back below critical depth. This indicates that there is not a valid
subcritical answer. The

program defaulted to critical depth.
River: walker Run Reach: 1 RS: 428 Profile: PF 1

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than.1.4.

This may indicate the need for additional cross sections.
River: walker Run Reach: 1 RS: 147 Profile: PF 1

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: walker Run Reach: 1 RS: -10 Profile: PF 1

Warning:The pressure flow/weir-calculations did not converge within the given number of iterations.
Warning:The pure energy/weir flow answer did not converge within the given number of iterations.

However, the error was
small enough that •the solution was treated as valid.

Note: The water surface computed by the sluice gate equation (during pressure only calculations)
is below the physical low

chord of the bridge.
Note: The downstream water surface is below the minimum elevation for pressure flow. The sluice

gate equations were used
for pressure flow.

River: walker Run Reach: 1 RS: -10 Profile: PF 1 upstream
warning:Critical depth could not be determined within the specified number of iterations. The

program used the iteration
with the lowest energy.

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

Note: Notes(60): This is an inside cross section of a perched bridge that has energy, low flow
inside of the bridge and

weir flow over the embankment. The reported hydraulics are based on the flow and area
inside of the bridge.
River: walker Run Reach: 1 RS: -10 Profile: PF 1 Downstream

warning:Critical depth could not be determined within the specified number of iterations. The
program used the iteration

with the lowest energy.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
Note: Notes(60): This is an inside cross section of a perched bridge that has energy, low flow
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inside of the bridge and

weir flow over the embankment. The reported hydraulics are, based on the flow and area
inside of the bridge.
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FEMA FidStudy Plan: FEMA FIS HEC-RAS
Geom: FEMA FIS HEC-RAS
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River = Walker Run Reach = I RS = 4995 BHZ
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FEMA FldStudy Plan: FEMA FIS HEC-RAS
Geom: FEMA FIS HEC-RAS

River = Walker Rwn Reach = 1 RS = 3914 BR Market Street u/s
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FEMA FIdStudy Plan: FEMA FIS HEC-RAS
Geom: FEMA FIS HEC-RAS
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Geom: FEMA FIS HEC-RAS
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HEC-RAS Version 4.0.0 March 2008
U.S. Army Corps of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California

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

PROJECT DATA
Project Title: walkerRunFld
Project File : WalkerRunFld.prj
Run Date and Time: 11/29/2010 2:04:37 PM

Project in English units

PLAN DATA

Plan Title: Existing Conditions
Plan File : p:\PROJECTS\Environmental\PPL - Wetland Permitting Oversite E-726-L8\TASKS\Task 10 -
Floodplain\walker Run HEC-RAS\WalkerRunFld.p05

Geometry Title: Existing Conditions
Geometry File : p:\PROJECTS\Environmental\PPL - Wetland Permitting Oversite

E-726-L8\TASKS\Task 10 - Floodplain\Walker Run HEC-RAS\WalkerRunFld.g04

Flow Title : Existing Conditions
Flow File : p:\PROJECTS\Environmental\PPL - Wetland Permitting Oversite

E-726-L8\TASKS\Task 10 - Floodplain\Walker Run HEC-RAS\WalkerRunFld.f03

Plan Summary Information:
Number of: Cross Sections = 91 Multiple Openings = 0

Culverts = 3 Inline Structures = 0
Bridges = 4 Lateral Structures = 0

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

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: Between every coordinate point (HEC2 Style)
Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow

FLOW DATA

Flow Title: Existing Conditions
Flow File : p:\PROJECTS\Environmental\PPL - Wetland Permitting Oversite E-726-L8\TASKS\Task 10 -
Floodplain\Walker Run HEC-RAS\WalkerRunFld.f03

Flow Data (cfs)

River Reach RS 100 year storm100 year storm encroachment 500 year storm
Tributary 1 6850 303.5 303.5 615.69
Tributary 1 4400 303.5 303.5 615.69
Tributary 1 1252 303.5 303.5 615.69
Walker Run 1 5862 1640 1640 3600
Walker Run 1 5198 1640 1640 3600
Walker Run 2 1602 1860 1860 3100
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Boundary Conditions

River Reach

Tributary 1
Tributary 1

Tributary 1
walker Run 1
walker Run 1

walker Run 1
walker Run 2
walker Run 2

= 654.29
walker Run 2

Profile

100 year storm
100 year storm

500 year storm
100 year storm
100 year storm

500 year storm
100 year storm
100 year storm

500 year storm

encroachment

encroachment

encroachment

Upstream

Critical

Critical
Critical

Critical

Downstream

Critical

Critical

Known WS = 653.29

Known WS

Known WS = 654.6

GEOMETRY DATA

Geometry Title: Existing Conditions
Geometry File : p:\PROJECTS\Environmental\PPL - wetland Permitting Oversite E-726-L8\TASKS\Task 10 -
Floodplain\walker Run HEC-RAS\WalkerRunFld.g04

Reach Connection Table

River Reach Upstream Boundary Downstream Boundary

Tributary 1 Trib Junc
walker Run 1 Trib Junc
walker Run 2 Trib Junc

JUNCTION INFORMATION

Name: Trib Junc
Description:
Energy computation Method

Length across Junction
River Reach

walker Run 1
Tributary

CROSS SECTION

Tributary
River

to walker Run
to walker Run

Reach
2
2

Length Angle
325.9

133

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
0 717.52

7.85 717.82
30.44 718.06
40.91 717.52
43.98 717
54.81 715
73.57 712.06
90.32 711
96.49 710.55

104.43 709.22
107.84 709.67
116.12 712
123.04 714.38
131.16 717
148.71 718.06
159.72 716.99
167.49 718.26
187.13 719.95
209.54 721.73
238.51 724

RS: 6850

Data
Sta
.35

12.81
34.3

41.61
47.48
56.01
74.45
91.39

101.47
104.66
109.84
118.92
124.97
132.68
153.13
161.24
174.81
187.68
212.78
242.33

num=
Elev

717.54
718
718

717.38
716.55
714.66

712
710.93

710
709.19

710
712.94

715
717.25

718
717
719
720
722

724.16

98
Sta

2.18
20.71
34.95
43.04
50.04
58.49
75.39

91.8
102.88
104.87
112.63
119.09
126.95
138.64
156.17
161.76
177.43
195.49
224.62
249.45

3

Elev
717.61

718.1
717.97
717.13
716.18

714
711.91
710.91
709.75

709.2
710.84

713
715.63

718
717.38

717
719.22
720.55
722.84
724.46

Sta
3.78

21.89
35.49
43.18
50.95
60.5

76.44
92.02

104.15
105.86
113.19
119.23
128.05
141.42
157.97
162.96
185.26
201.16
226.57

Page 2

El ev
717.66
718.12
717.93

717.1
716

713.45
711.85
710.89
709.32

709.3
711

713.05
716

718.08
717

717.28
719.81

721
723

Sta
6.3

30.23
40.01
43.68
52.04
61.8

84.53
92.48

104.25
106.32
113.34
122.01
130.39

146.9
159.64
166.09
186.71
207.47
236.08

El ev
717.8

718.06
717.62
717.04
715.78

713
711.28
710.85
709.26
709.38
711.06

714
716.75
718.11
716.99

718
719.92
721.56

723.8

Manning's n values num=



Sta n Val sta
0 .05 90.32

Bank Sta: Left Right
90.32 113.19

WalkerRunFld
n Val Sta n Val

.08 113.19 .05

Lengths: Left channel Right
858.49 916.24 905.57

Coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
0 707.61 .21

4.46 706 4.67
11.48 703.34 12.46
18.18 701 20.11
24.33 698.81 26.66
35.21 696 40.81
73.56 694 78.44
83.33 692 84.28
87.21 692.48 88.27

108.18 693.72 110.29
120.92 693.83 122.97
141.28 695.05 153.31
170.75 698 174.95
188.27 700.35 192.66
205.4 703 207.13
218.9 705.47 221.12

Manning's n Values
Sta n Val Sta

0 .05 80.01

Bank Sta: Left Right
80.01 88.27

RS: 5930

num=
El ev

707.52
705.91

703
700.31

698
695.52
693.3

692
693

693.73
693.9

696
698.5

701
703.33
705.84

num=
n Val

.08

Lengths

77
Sta

1.49
6.78

12.85
21

27.99
43.76
80.01

84.3
101.79
112.58
125.05
158.07
179.08
196.14
210.72

El ev
707
705

702.86
700

697.57
695.24

693
692

693.51
693.7

694
696.55

699
701.53

704

Sta
3.75
7.13

15.32
23.24
29.87
46.22
80.83
84.31

104.21
112.72
139.58
162.09
183.24
199.34
213.77

Elev
706.23
704.87

702
699.19

697
695

692.64
692

693.59
693.69
694.93

697
699.61

702
704.54

Sta
4.35
9.64

16.31
23.8

31.89
47.88

82.4
86.28

106.79
118.36
140.72

166
185.81
204.09
216.32

El ev
706.04

704
701.64

699
696.61
694.93

692
692

693.68
693.78

695
697.45

700
702.76

705

Expan.
.3

3
Sta n val

88.27 .05

Left Channel Right
448.37 429.25 409.23

coeff Contr.
.1

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
0 705.59

10.58 703.79
22.18 702.9
24.87 703
39.27 703.47
44.76 703.31
49.48 701
53.94 698.19
57.51 696
62.37 693.25
66.48 691.55
84.86 691

105.18 691
118.28 691.39
126.33 694
132.9 696.22

142.67 699
150.18 701.16
160.27 704
169.59 706.33

RS: 5500

Data
Sta

1.65
14.78
22.97
25.93
41.12
46.18
50.69
54.24
57.79
62.91
67.85

87.6
106.9

121.68
127.25
135.68
143.27
153.12
162.03

num=
Elev

705.28
703

702.9
703.05
703.49

703
700.22

698
695.83

693
691
691
691
692

694.4
697

699.17
702

704.45

96
Sta

3.11
14.79
23.58
26.08
42.58
46.94
51.08
54.73
59.23
62.98
67.95
89.79

107.22
123.18
128.76
137.76
146.17
153.66
164.06

El ev
705
703

702.92
703.05
703.48
702.52

700
697.69

695
692.98

691
691
691

692.64
695

697.61
700

702.15
705

n Val
.05

Sta
3.68

19.67
24.01
35.07
43.53
47.85
51.86
55.88
60.7

65.37
75.95
96.84

114.51
124.03
129.16
139.16
149.04
156.6

166.44

El ev
704.9

702.91
702.94
703.38
703.46

702
699.5

697
694.11

692
691
691
691
693

.695.13
698

700.82
703

705.61

Sta
9.3

20.62
24.36
37.21
44.12
48.86
52.59
57.44
60.9
65.4

79.78
105.06
116.13
126.02
132.13
139.62
149.66
158.09
168.26

El ev
704

702.9
702.98
703.44
703.41
701.36

699
696.04

694
691.99

691
691
691

693.87
696

698.13
701

703.4
706

Manning's n values
Sta n Val Sta

0 .05 66.48

Bank Sta: Left Right
66.48 118.28

CROSS SECTION

num= 3
n Val Sta

.08 118.28

Lengths: Left Channel Right
758.93 739.98 740.88

Coeff Contr. Expan.
.1 .3
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Wal kerRunFl d

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
0 719.11

21.92 717
26.3 714.49

30.65 712
35.06 709.39
39.13 707
43.96 704.19
47.72 702
51.78 699.09
54.58 697
58.25 694.16
62.33 692
68.88 689
79.74 686.35
89.9 684

176.24 685
191.16 687.7
200.05 690
217.4 691.74

219.68 691.82
221.59 691.74
225.68 689.91
232.65 687
234.42 687.11
245.17 691
269.9 692.26

RS: 4750

Data
Sta

7.68
22.84
27.18
31.64

35.7
39.54
44.31
49.25
51.92
55.07

58.5
64.4

70.28
81.27
94.99

176.89
192.31
206.17
217.65
220.29
222.48
227.73
233.17
236.86
245.95
288.24

num=
El ev

719
716.49

714
711.37

709
706.76

704
701.01

699
696.68

694
691

688.56
686
684

685.09
688

690.93
691.76
691.82
691.36

689
686.93

688
691.05

692.9

130
Sta

10.17
23.71

28.1
32.27
36.83
40.87
45.75
49.26
52.06
55.87
60.18
64.41
71.66
83.57

124.36
183.88
193.07

206.7
218.07
221.04
223.33
229.96
233.41

237.5
247.15
290.57

El ev
718.76

716
713.46

711
708.35

706
703.16

701
698.89

696
693.01

691
688

685.49
684
686

688.2
691

691.79
691.82

691
688.11
686.89
688.24
691.13
692.98

n Val
.05

Sta
18.45
24.48
28.92
33.35
37.43
42.26
46.03
49.27
53.27
56.82
60.19
66.77
73.93
85.56

137.07
186.34
196.16
214.37
218.54
221.15
225.37
230.23
233.91
239.62
252.96
291.12

Elev
718

715.58
713

710.38
708

705.19
703

700.99
698

695.31
693
690

687.54
685
684

686.5
689

691.48
691.81
691.82
690.05

688
686.96

689
691.51

693

Sta
20.03
25.43
29.88
33.99

38.7
42.58

47.5
50.71
53.57
57.23
60.23
68.03
76.53
86.56

144.81
188.39
197.57
215.87
219.08
221.32
225.47

230.4
234.15
242.37
261.76
296.01

Elev
717.49

715
712.44

710
707.26

705
702.13

700
697.79

695
692.98
689.39

687
684
684
687

689.37
691.59
691.82
691.79

690
687.93

687
690
692

693.22

Manning's n values
Sta n Val Sta

0 .05 81.27

Bank Sta: Left Right
81.27 183.88

CROSS SECTION

RIVER: Tributary
REACH: 1

num= 3
n Val Sta

.08 183.88

Lengths: Left channel
238.3 226.5

Right
190.7

Coeff Contr. Expan.
.1 .3

RS: 4530

INPUT
Description: U/S XS of Beaver Dam
Station Elevation Data num=

Sta Elev Sta Elev
0 695.63 .38 695.48

5.01 694 8.08 693.32
15.74 691.32 16.91 691
24.81 689 28.69 688.02
32.8 687 37.18 686.21

46.66 685 47.66 684
53.56 684 58.64 684
82.7 684 83.09 684

109.3 684 123.54 684
177.3 684 180.32 684

193.03 684 193.27 684
195.01 684 195.13 684
207.17 684 210.36 .684
220.77 684 224.16 684
253.07 685 256.85 685.84
261.48 686.68 262.26 686.84
269.77 688.4 272.58 689
289.93 690 303.56 690.88

Pond culvert
90
Sta Elev

1.28 695.09
9.54 693

18 690.72
28.78 688

38.3 686
49.21 684
62.64 684
98.62 684
124.7 684

182.51 684
193.44 684
196.34 684
211.96 684
231.87 684
257.54 686
263.03 687
280.78 689.37
305.27 691

Sta
1.48

12.07
20.83
28.95
39.25
50.78
65.43

101.48
147.47
188.98

194.9
196.91
215.52
239.24
258.89

264
283.12
307.07

Elev
695

692.33
690

687.96
685.85

684
684
684
684
684
684
684
684
684

686.31
687.21
689.52
691.07

Sta
3.09

13.44
24.22
29.27
44.98
51.95
71.47

107.38
168.98

190.4
194.96
203.33
218.11
245.5

259.73
267.77
287.24
307.94

Elev
694.51

692
689.15
687.87

685
684
684
684
684
684
684
684
684
685

686.43
688

689.8
691.11

Manning's n values
Sta - n Val

0 .05

num= 3
Sta n val Sta

39.25 .08 256.85
n val

.05

Bank Sta: Left Right
39.25 256.85

Ineffective Flow num=

Lengths: Left Channel
26.8 29.2

2

Right
29.5
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Coeff Contr. Expan.
.3 .5



WalkerRunFld
Sta L Sta R Elev Permanent

0 103 686.02 F
109 307.94 686.02 F

CULVERT

RIVER: Tributary
REACH: 1 RS: 4528

INPUT
Description: Beaver Dam Pond Culvert
Distance from Upstream XS = 10.5
Deck/Roadway width = 4
weir coefficient = 2.6
Upstream Deck/Roadway Coordinates

num= 126
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

0 699.94 .08 699.93
.37 699.82 1.81 699.59

4.86 699 5.91 698.73
9.65 698 12.65 697.57

17.04 696.74 19.94 696
24.52 695 25.05 694.9
29.78 693.91 34.3 693

39.2 692 43.19 691.18
44.34 690.93 44.67 690.88
51.11 689.68 55.23 689
61.36 688 65.16 687.39
68.34 686.86 70.96 686.33
80.67 686.24 84.94 686.05
89.52 686.04 93.66 686.03
95.14 686.02 96.47 686.02

101.68 686.02 102.68 686.02
105.44 686.03 109.35 686.02
117.38 686 119.45 685.81
123.15 685.61 123.97 685.38
127.21 685 132.46 685
139.57 685 141.83 685
147.06 685 149.69 685

155 685 158.41 685
164.26 685 164.58 685
173.23 685 174.29 685
183.32 685 185.42 685
190.82 684.95 198.27 684.93
205.79 684.9 205.98 684.91
207.99 685 214.82 685
216.22 685 218.29 685
220.55 685 221.47 685
222.26 685 222.79 685
225.66 685 229.27 685
232.18 685 233.95 685
238.49 685 239.5 685
240.63 685 242.95 685
246.88 685 249.8 685
252.46 685 260.7 685
265.16 686 268.07 686.63
272.57 687.71 273.81 688
278.02 689 278.88 689.03
305.41 690 309.17 690.2

Sta
.17

4.29
7.54

15.79
20.51
29.34
38.09
43.98
49.26
60.28
67.46
80.51
86.72
94.45
97.36
104.7

114.19
120.95

125.3
134.61
144.59
153.25
163.68
172.54
182.66
189.93
198.45
206.25
215.17
218.85
221.8

223.34
229.91
235.25
240.33
245.9

250.83
262.47
269.63
274.81
292.31
310.77

Sta
1.48

12.07
20.83
28.95
39.25
50.78
65.43

101.48
147.47
188.98
194.9

196.91
215.52
239.24
258.89
Page 5

Hi Cord Lo Cord
699.9

699.12
698.44

697
695.88

694
692.22

691
690

688.18
687

686.24
686.04
686.03
686.02
686.03
686.01
685.78

685
685
685
685
685
685
685

684.94
684.93
684.92

685
685
685
685
685
685
685
685
685

685.37
687

688.23
689.45
690.28

Upstream Bridge cross Section Data
Station Elevation Data num= 90

Sta 'Elev Sta Elev Sta
0 695.63 .38 695.48 1.28

5.01 694 8.08 693.32 9.54
15.74 691.32 16.91 691 18
24.81 689 28.69 688.02 28.78

32.8 687 37.18 686.21 38.3
46.66 685 47.66 684 49.21
53.56 684 58.64 684 62.64
82.7 684 83.09 684 98.62

109.3 684 123.54 684 124.7
177.3 684 180.32 684 182.51

193.03 684 193.27 684 193.44
195.01 684 195.13 684 196.34
207.17 684 210.36 684 211.96
220.77 684 224.16 684 231.87
253.07 685 256.85 685.84 257.54

El ev
695.09

693
690.72

688
686
684
684
684
684
684
684
684
684
684
686

Elev
695

692.33
690

687.96
685.85

684
684
684
684
684
684
684
684
684

686.31

Sta
3.09

13.44
24.22
29.27
44.98
51.95
71.47

107.38
168.98

190.4
194.96
203.33
218.11

245.5
259.73

Elev
694.51

692
689.15
687.87

685
684
684
684
684
684
684
684
684
685

686.43



261.48
269.77
289.93

686.68 262.26
688.4 272.58

690 303.56

686.84 263.03
689 280.78

690.88 305.27

walkerRunFld
687 264 687.21 267.77

689.37 283.12 689.52 287.24
691 307.07 691.07 307.94

688
689.8

691.11

Manning's n values
Sta n Val

0 .05

num= 3
Sta n Val Sta

39.25 .08 256.85
,n Val

.05

Expan.
.5

Bank Sta: Left Right coeff Contr.
39.25 256.85 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 103 686.02 F
109 307.94 686.02 F

Downstream Deck/Roadway
num= 126
Sta Hi Cord Lo cord

0 699.94
.37 699.82

4.86 699
9.65 698

17.04 696.74
24.52 695
29.78 693.91
39.2 692

44.34 690.93
51.11 689.68
61.36 688
68.34 686.86
80.67 686.24
89.52 686.04
95.14 686.02

101.68 686.02
105.44 686.03
117.38 686
123.15 685.61
127.21 685
139.57 685
147.06 685

155 685
164.26 685
173.23 685
183.32 685
190.82 684.95
205.79 684.9
207.99 685
216.22 685
220.55 685
222.26 685
225.66 685
232.18 685
238.49 685
240.63 685
246.88 685
252.46 685
265.16 686
272.57 687.71
278.02 689
305.41 690

Coordinates

sta
.08

1.81
5.91

12.65
19.94
25.05

34.3
43.19
44.67
55.23
65.16
70.96
84.94
93.66
96.47

102.68
109.35
119.45
123.97
132.46
141.83
149.69
158.41
164.58
174.29
185.42
198.27
205.98
214.82
218.29
221.47
222.79
229.27
233.95

239.5
242.95

249.8
260.7

268.07
273.81
278.88
309.17

Hi Cord Lo Cord
699.93
699.59
698.73
697.57

696
694.9

693
691.18
690.88

689
687.39
686.33
686.05
686.03
686.02
686.02
686.02
685.81
685.38

685
685
685
685
685
685
685

684.93
684.91

685
685
685
685
685
685
685
685
685
685

686.63
688

689.03
690.2

sta
.17

4.29
7.54

15.79
20.51
29.34
38.09
43.98
49.26
60.28
67.46
80.51
86.72
94.45
97.36
104.7

114.19
120.95

125.3
134.61
144.59
153.25
163.68
172.54
182.66
189.93
198.45
206.25
215.17
218.85

221.8
223.34
229.91
235.25
240.33

245.9
250.83
262.47
269.63
274.81
292.31
310.77

Sta
8.04
24.3
29.6

40.93
51.85
62.06
76.63
84.22
90.82

94.9
111.09
115.76
122.15
139.51
146.54
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Hi Cord Lo Cord
699.9

699.12
698.44

697
695.88

694
692.22

691
690

688.18
687

686.24
686.04
686.03
686.02
686.03
686.01
685.78

685
685
685
685
685
685
685

684.94
684.93
684.92

685
685
685
685
685
685
685
685
685

685.37
687

688.23
689.45
690.28

Downstream Bridge
Station Elevation

Sta Elev
0 698.39

13.75 696
24.36 694
34.84 692
45.59 690
56.66 687.94
67.41 686.48
81.72 685.36
87.07 685.08
92.9 684.44

104.43 684.19
112.38 683.85
118.12 683.44
131.92 683.3
141.87 683.33

Cross Section Data
Data num= 122

Sta Elev Sta
2.25 698 3.51

17.58 695.27 19.01
24.39 693.99 24.56
35.26 691.92 40.08
46.73 689.76 50.78
56.88 687.91 57.21
73.1 686 73.58

82.81 685.28 83.36
87.43 685.08 88.66
93.35 684.38 94.01

106.71 684.15 109.3
113.67 683.78 114.6
119.46 683.39 121.24
134.65 683.33 135.14
142.84 683.34 143.7

Elev
697.78

695
693.96

691
689

687.86
685.87
685.25

685
684.33
684.08
683.71
683.35
683.32
683.37

El ev
697

694.01
693

690.86
688.8

687
685.77
685.21
684.79

684.3
684

683.68
683.37
683.33
683.44

Sta
10.4

24.35
29.96
43.54
56.28
64.06
78.89

84.7
91.94
99.29

111.21
117.21
127.52
140.67
152.28

Elev
696.58

694
692.93
690.41

688
686.74

685.6
685.21
684.65
684.28
683.99
683.5

683.35
683.32
683.42



157.84
173.32
198.11
206.51
213.82
229.54
237.43
266.97
302.29
338.75

Manning's
Sta

0

683.49
683.21
682.59
682.67
682.63
682.91

685
687.52

689
689.97

163.36
176.18
198.65
207.73
213.87
231.92

237.7
275.91
315.27
339.92

683.36
683.19
682.57
682.75

682.6
683

685.1
688

689.42
689.99

165.79
177.33
200.68
210.04
216.59
232.46
240.19
283.94
320.65

WalkerRunFld
683.33 166.88 683.33
683.17 190.83 683.03
682.65 201.32 682.65
682.71 210.84 682.68
682.57 219.18 682.57
683.21 234.58 684

686 245.86 686.3
688.34 286.47 688.44
689.56 325.31 689.67

172.36
191.87
205.33
212.81
222.09
235.86
256.09
294.52
329.74

683.22
683

682.59
682.65
682.65
684.47

687
688.78
689.81

n values
n Val Sta

.05 117.21

num= 3
n Val Sta

.08 146.54
n Val

.05

Bank Sta: Left Right
117.21 146.54

Ineffective Flow num=
Sta L Sta R Elev

0 115 686.02
146.54 339.92 685

Right Levee Station=

coeff Contr.
.3

2
Permanent

F
F

146.54 El

Expan.
.5

evation= 683.44

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

Number of Culverts = 1

flow

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

.98

= Broad Crested

Culvert Name Shape Rise Span
Culvert #1 circular 2
FHWA Chart # 55- Circular Culvert
FHWA Scale # 1 - Smooth tapered inlet throat
Solution criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef

4.3 18 .013 .013 0 .9 1
Upstream Elevation = 679.28

Centerline Station = 106
Downstream Elevation = 679.1

Centerline Station = 122

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 4500

INPUT
Description: D/S XS of Beaver Dam
Station Elevation Data num=

Sta Elev Sta Elev
0 698.39 2.25 698

'13.75 696 17.58 695.27
24.36 694 24.39 693.99
34.84 692 35.26 691.92
45.59 690 46.73 689.76
56.66 687.94 56.88 687.91
67.41 686.48 73.1 686
81.72 685.36 82.81 685.28
87.07 685.08 87.43 685.08
92.9 684.44 93.35 684.38

104.43 684.19 106.71 684.15
112.38 683.85 113.67 683.78
118.12 683.44 119.46 683.39
131.92 683.3 134.65 683.33
141.87 683.33 142.84 683.34
157.84 683.49 163.36 683.36
173.32 683.21 176.18 683.19
198.11 682.59 198.65 682.57
206.51 682.67 207.73 682.75
213.82 682.63 213.87 682.6
229.54 682.91 231.92 683
237.43 685 237.7 685.1
266.97 687.52 275.91 688
302.29 689 315.27 689.42

Pond Culvert
122

Sta Elev
3.51 697.78

19.01 695
24.56 693.96
40.08 691
50.78 689
57.21 687.86
73.58 685.87
83.36 685.25
88.66 685
94.01 684.33
109.3 684.08
114.6 683.71

121.24 683.35
135.14 683.32

143.7 683.37
165.79 683.33
177.33 683.17
200.68 682.65
210.04 682.71
216.59 682.57
232.46 683.21
240.19 686
283.94 688.34
320.65 689.56

Sta
8.04
24.3
29.6

40.93
51.85
62.06
76.63
84.22
90.82

94.9
111.09
115.76
122.15
139.51
146.54
166.88
190.83
201.32
210.84
219.18
234.58
245.86
286.47
325.31
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Elev
697

694.01
693

690.86
688.8

687
685.77
685.21
684.79

684.3
684

683.68
683.37
683.33
683.44
683.33
683.03
682.65
682.68
682.57

684
686.3

688.44
689.67

Sta
10.4

24.35
29.96
43.54
56.28
64.06
78.89
84.7

91.94
99.29

111.21
117.21
127.52
140.67
152.28
172.36
191.87
205.33
212.81
222.09
235.86
256.09
294.52
329.74

Elev
696.58

694
692.93
690.41

688
686.74

685.6
685.21
684.65
684.28
683.99

683.5
683.35
683.32
683.42
683.22

683
682.59
682.65
682.65
684.47

687
688.78
689.81



WalkerRunFld
338.75 689.97 339.92 689.99

Manning's
Sta

0

n values
n Val sta

.05 117.21

num=
n Val

.08

3
Sta

146.54
n Val

.05

Bank Sta: Left Right
117.21 146.54

Ineffective Flow num=
Sta L Sta R Elev

0 115 686.02
146.54 339.92 685

Right Levee Station=

CROSS SECTION

Lengths: Left Channel
87.5 99.4

Right
102.5

Coeff Contr.
.3

Expan.
.5

2
Permanent

F
F

146.54 Elevation= 683.44

RIVER: Tributary
REACH: 1

INPUT
Description:
station Elevation

Sta Elev
36 683.01

158.35 677.2
163.98 677.49

RS: 4400

Data
Sta
104

158.8
176.22

num=
Elev

679.71
675.98
678.17

num=
n Val

.08

14
Sta

116.53
159.72
181.98

3
Sta

161.3

Elev
678.6

675.78
677.84

n Val
.05

Sta
128.1

160.48
190

El ev
677.84
676.59
680.01

sta Elev
152.93 677.53

161.3 676.98

Manning's
Sta

36

n Values
n Val sta

.05 158.35

Bank Sta: Left
158.35

Right
161.3

Lengths: Left Channel Right
1043.98 1051.3 1040.76

coeff Contr. Expan.
.3 .5

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
-438.69 672.01
194.18 670.23
214.16 667.67
219.51 670.12
295.86 673.86

RS: 3356

Data
Sta

-380.28
205.77
215.07
224.24
312.17

num=
Elev

671.01
669.77
667.67
671.09
675.66

22
Sta

-365.82
208.9

215.68
229.11

Elev
670.01
670.84
667.68
672.65

n Val
.1

Sta
28

210.78
216.52
234.42

El ev
670.01
669.09
667.72
670.53

Sta
100

213.43
217

267.47

Elev
671.01
668.53
667.83
672.28

Manning's n Values
Sta n Val Sta

-438.69 .1 213.43

num= 3
n Val Sta

.05 219.51

Bank Sta: Left
213.43

Left Levee
Right Levee

CROSS SECTION

Right
219.51
Stati on=
Stati on=

Lengths: Left Channel
79.33 49.33

100 Elevation=
229.11 Elevation=

Right
17

671.01
672.65

Coeff Contr.
.1

Expan.
.3

RIVER: Tributary
REACH: 1 RS: 3306.66*

INPUT
Description:
Station Elev

Sta
-365.58 67
-303.36 67
-257.81 6

-218.2 67
-156.4 66

-109.56 66
-74.99 66
-27.39 66
12.42 66

ation Data
Elev Sta
2.89 -356.29
1.16 -298.91
70.6 -245.46
0.33 -193.72
9.84 -143.88
9.53 -105.7
9.45 -73.04
9.45 -18.77
9.45 18.14

num=
Elev

672.7
670.86
670.51
670.17
669.71
669.51
669.45
669.45
669.44

150
Sta

-340.98
-296.06
-223.43
-176.88
-139.88
-103.25
-68.83
-9.41

21.4

El ev
672.37
670.84
670.37
670.03
669.67

669.5
669.45
669.45
669.44

Sta
-327.21
-289.12
-220.64
-174.43
-133.27
-93.82
-51.07

-1
25.65
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Elev
672.08
670.79
670.35
670.01
669.64
669.49
669.45
669.45
669.44

Sta
-312.14

-271.4
-219.57
-172.82
-121.84

-76.52
-40.16

2.12
30.44

El ev
671.76
670.67
670.34
669.99
669.59
669.46
669.45
669.45
669.44



34.89
57.9

78.37
116.25
145.84
173.92
223.97
231.17
233.28
239.11
250.19
259.17
273.25
285.63
294.86
303.17
310.89
317.24
328.11
332.05
341.41

669.43
669.39
669.59
670.04
670.03
669.85
669.31
668.13
667.39

669.6
671.87
670.52

671.5
672.33
673.08
673.76
674.25
674.56
675.04
675.24
675.94

38.11
61.35
84.43

116.42
150.95
179.03
224.62

232.1
234.08

239.2
250.64
263.02

274.5
287.35
296.62
304.27
311.06
317.97
329.23
333.06

345.3

669.42
669.39
669.66
670.04
669.99
669.83
669.51
667.39
667.42
669.61
671.99
670.8

671.58
672.47
673.23
673.86
674.26
674.59
675.09
675.32
676.22

43.35
64.69
89.17

120.46
154.6

188.57
226.84
232.43
235.19
243.35
252.74
264.09

274.9
289.44
296.74
309.41
312.77
322.26
330.19
336.37
345.99

walkerRunFld
669.41 47.64 669.4
669.43 70 669.49
669.72 96.02 669.8
670.09 127.22 670.17
669.96 157.73 669.94
669.79 213.37 669.68
670.2 228.56 668.74

667.39 232.71 667.39
667.49 235.82 667.6
670.3 244.79 670.54

671.46 256.73 670.45
670.87 267.67 671.11
671.61 279.74 671.94
672.63 290.42 672.72
673.24 297.95 673.34
674.17 310.13 674.21
674.35 314.16 674.42
674.79 323.5 674.84
675.13 330.85 675.15
675.57 339.05 675.76
676.27 346.65 676.31

52.77
72.79
97.27

138.39
163.17
216.61
230.98
233.04
238.86
246.31
257.02
269.51
283.98
293.03
300.45
310.29
314.43
326.4

331.11
340.75
350.44

669.4
669.52
669.81
670.09

669.9
669.57
668.28
667.39
669.45
670.91
670.38
671.23
672.21
672.93
673.54
674.22
674.43
674.97
675.17
675.89
676.59

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

-365.58 .1 230.98 .05 239.11
n Val

.1

Bank Sta: Left Right
230.98 239.11

Lengths: Left channel
79.33 49.33

Right
17

Coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-292.46 673.77 -284.04
-236.04 671.97 -232.01
-194.73 671.19 -183.53
-158.82 670.66 -136.62
-102.77 669.67 -91.42
-60.29 669.05 -56.79
-28.94 668.9 -27.17

14.22 668.89 22.05
50.32 668.88 55.52
70.71 668.85 73.63
91.57 668.77 94.7

110.14 668.9 115.64
144.49 669.24 144.64
171.32 669.21 175.96
196.78 669.11 201.42
242.18 668.85 242.76
248.78 667.88 250.03

251.5 667.11 252.49
258.71 669.08 258.81
271.65 671.22 272.18
282.13 670.42 286.64
298.58 671.75 300.04
313.03 672.86 315.04
323.81 673.97 325.87
333.51 674.94 334.8
342.53 675.57 342.73
349.95 675.89 350.79
362.63 676.34 363.94
367.24 676.51 368.41
378.17 677.04 382.71

RS: 3257.33*

num= 150
Elev Sta

673.56 -270.16
671.7 -229.42

671.01 -163.55
670.34 -121.34
669.42 -87.78
669.01 -54.57
668.89 -23.36
668.89 30.53
668.88 58.47
668.84 78.38
668.76 97.73
668.96 119.93
669.24 148.31
669.18 179.27
669.11 210.07
669.01 244.78
667.11 250.44
667.17 253.85
669.09 263.66
671.32 274.63
670.8 287.88

671.87 300.51
673.07 317.48
674.18 326
675.09 340.8
675.58 344.72
675.92 355.81
676.39 365.07
676.57 372.28
677.25 383.52

Elev Sta
673.19 -257.67
671.67 -223.13
670.72 -161.02
670.05 -119.12
669.34 -81.79

669 -46.01
668.89 -7.25
668.89 38.15
668.88 62.32
668.8 82.27

668.79 102.55
669 126.14

669.27 154.43
669.16 182.1
669.12 232.56
669.56 246.33
667.11 250.78
667.25 254.63
669.75 265.35
670.97 279.29
670.89 292.06
671.91 306.15
673.31 318.63
674.2 327.42

675.48 341.64
675.68 346.35
676.11 357.25
676.42 365.83
676.77 375.41
677.29 384.29

Elev Sta
672.86 -244
671.57 -207.05
670.69 -160.05
670.01 -117.66
669.28 -71.42
668.96 -30.33
668.89 2.65
668.89 40.99
668.87 66.67
668.79 86.92
668.83 105.08
669.06 127.28
669.34 164.57
669.15 187.04
669.13 235.5
668.39 248.53
667.11 251.2
667.36 258.4
669.99 267.12
670.28 279.63
671.22 294.21
672.35 311.11
673.43 321.67
674.34 330.34
675.53 341.83
675.75 346.67
676.16 360.64
676.44 366.14
676.91 377.4
677.32 388.72

El ev
672.51
671.34
670.67
669.98
669.16

668.9
668.89
668.89
668.86
668.78
668.86
669.07
669.26
669.12
669.06
668.02
667.11
668.95
670.33
670.23
671.39
672.71
673.74
674.63
675.54
675.76
676.29
676.46
677.01
677.52

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

-292.46 .1 248.53 .05 258.71
n Val

.1

Bank Sta: Left Right Lengths: Left Channel Right
248.53 258.71 79.33 49.33 17

CROSS SECTION

Coeff Contr. Expan.
.1 .3
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wal kerRunFl d

RIVER: Tributary
REACH: 1 RS: 3208.*

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-219.35 674.65 -211.79
-168.72 672.78 -165.1
-131.65 671.78 -121.6
-99.43 670.98 -79.51
-49.14 669.51 -38.95
-11.02 668.57 -7.88
17.11 668.34 18.69
55.84 668.33 62.86
88.23 668.32 92.89

106.52 668.27 109.14
125.24 668.14 128.05
141.9 668.22 146.84

172.73 668.43 172.86
196.81 668.4 200.96
219.65 668.37 223.81
260.38 668.39 260.91
266.4 667.62 267.97

269.71 666.83 270.89
278.31 668.55 278.43
293.11 670.56 293.71
305.1 670.31 310.25
323.9 672 325.57

340.43 673.4 342.73
352.77 674.86 355.11
363.86 676.13 365.32
374.16 676.89 374.4
382.65 677.22 383.62
397.16 677.65 398.66
402.43 677.78 403.77
414.93 678.15 420.13

Manning's n Values
Sta n Val Sta

-219.35 .1 266.08

Bank sta: Left Right
266.08 278.31

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-146.23 675.53 -139.54
-101.4 673.59 -98.2
-68.58 672.37 -59.67
-40.04 671.3 -22.4

4.49 669.34 13.52
38.25 668.09 41.03
63.16 667.78 64.56
97.46 667.77 103.67

126.14 667.75 130.27
142.34 667.69 144.66
158.91 667.52 161.4
173.67 667.54 178.04
200.96 667.63 201.09
222.29 667.59 225.97
242.52 667.64 246.2
278.59 667.92 279.05
284.02 667.37 285.91
287.92 666.56 289.3
297.91 668.03 298.04
314.56 669.91 315.25
328.06 670.21 333.86
349.23 672.25 351.11
367.84 673.93 370.42

num= 150
Elev Sta

674.42 -199.33
672.55 -162.78
671.51 -103.68
670.51 -65.8
669.12 -35.69
668.51 -5.89
668.33 22.12
668.33 70.48
668.31 95.54
668.25 113.41
668.14 130.77
668.26 150.69
668.43 176.15
668.38 203.93
668.4 231.57

668.51 262.71
666.83 268.46
666.91 272.52
668.57 283.97
670.66 296.51

670.8 311.67
672.15 326.11
673.67 345.52
675.14 355.27
676.31 372.2

676.9 376.68
677.25 389.35
677.69 399.94
677.82 408.19
678.28 421.05

num= 3
n Val Sta

.05 278.31

Elev Sta
674 -188.12

672.51 -157.13
671.08 -101.41
670.07 -63.8
669.01 -30.31
668.49 1.79
668.33 36.57
668.33 77.31
668.31 99
668.2 116.9

668.16 135.09
668.29 156.26
668.45 181.65
668.36 206.48
668.45 251.76
668.92 264.11
666.83 268.86
667.02 273.45
669.21 285.9
670.48 301.84
670.92 316.45
672.21 332.57
673.98 346.83
675.15 356.88
676.78 373.15
677.01 378.54
677.44 391.01
677.72 400.82
677.96 411.77
678.3 421.93

Elev Sta
673.65 -175.87
672.36 -142.71
671.03 -100.54
670.01 -62.49
668.91 -21.01
668.44 15.86
668.33 45.45
668.33 79.86

668.3 102.9
668.17 121.07
668.18 137.36
668.33 157.28

668.5 190.74
668.35 210.91
668.58 254.39
668.05 266.08
666.83 269.36
667.13 277.95
669.43 287.93
670.11 302.23
671.34 318.91
672.77 338.23
674.14 350.32
675.34 360.23
676.84 373.36
677.08 378.9
677.48 394.88
677.73 401.17
678.06 414.05
678.32 426.99

El ev
673.26
672.01
671.01
669.96
668.74
668.34
668.32
668.33
668.29
668.17
668.19
668.33
668.44
668.34
668.54
667.77
666.83
668.45
669.75
670.08
671.54
673.21
674.56
675.73
676.86
677.09
677.61
677.74
678.13
678.45

n Val
.1

Lengths: Left Channel Right
79.33 49.33 17

Coeff Contr.
.1

Expan.
.3

RS: 3158.66*

num= 150
Elev Sta

675.28 -128.51
673.39 -96.14

672 -43.8
670.67 -10.26
668.82 16.4

668 42.8
667.78 67.6
667.77 110.42
667.75 132.62
667.66 148.44
667.51 163.81
667.56 181.45
667.63 204
667.57 228.6
667.68 253.08

668 280.65
666.56 286.47
666.65 291.18
668.04 304.28

670 318.4
670.8 335.46

672.43 351.71
674.27 373.56

Elev Sta
674.82 -118.58
673.34 -91.14
671.44 -41.79
670.09 -8.49
668.67 21.16
667.98 49.59
667.77 80.4
667.77 116.47
667.74 135.68
667.6 151.52

667.52 167.64
667.57 186.39
667.64 208.87
667.56 230.85
667.78 270.95
668.28 281.89
666.56 286.94
666.79 292.26
668.66 306.45
669.98 324.4
670.95 340.84
672.5 358.98

674.65 375.04
Page 10

Elev Sta
674.43 -107.73
673.14 -78.37
671.37 -41.02

670 -7.33
668.55 29.4
667.91 62.05
667.76 88.26
667.77 118.72
667.73 139.13
667.56 155.22
667.52 169.65
667.59 187.29
667.66 216.92
667.56 234.78
668.03 273.28
667.7 283.64

666.56 287.52
666.9 297.49

668.88 308.73
669.93 324.84
671.45 343.61
673.18 365.36
674.86 378.96

El ev
674.01
672.67
671.34
669.94
668. 32
667. 79
667. 76
667.77
667. 71
667.55
667.53
667.59
667.62
667.56
668.03
667.51
666.56
667.95
669.16
669.93
671.69

673.7
675.37



381.72
394.2
405.8

415.36
431.69
437.61
451.69

675.74
677.31
678.21
678.55
678.95
679.05
679.26

384.36
395.85
406.06
416.45
433.37
439.13
457.54

676.09
677.54
678.22
678.58
678.99
679.07
679.31

384.53
403.59
408.63

422.9
434.82
444.11
458.58

WalkerRunFld
676.11 386.35 6
678.09 404.66 6
678.34 410.72 6
678.77 424.76
679.01 435.81 6
679.16 448.14 6
679.32 459.57 6

76.33 390.12
78.16 404.9
78.41 411.13
678.8 429.12
79.02 436.2
79.21 450.69
79.32 465.26

676.82
678.17
678.42
678.92
679.03
679.25
679.38

Manning's n values
Sta n Val Sta

-146.23 .1 283.64

Bank Sta: Left Right
283.64 297.91

num= 3
n Val Sta n val

.05 297.91 .1

Lengths: Left channel
79.33 49.33

Right
17

coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
-73.11 676.41
-34.08 674.41

-5.5 672.96
19.35 671.62
58.13 669.17
87.52 667.61

109.21 667.22
139.07 667.21
164.05 667.19
178.15 667.11
192.59 666.9
205.43 666.85

229.2 666.82
247.77 666.77
265.38 666.9
296.79 667.46
301.63 667.11
306.14 666.28
317.51 667.51
336.02 669.25
351.03 670.1
374.55 672.5
395.24 674.47
410.67 676.63
424.55 678.49
437.44 679.53
448.06 679.88
466.21 680.26
472.8 680.33

488.45 680.36

RS: 3109.33*

Data
Sta

-67.29
-31.29

2.25
34.71
65.98
89.94

110.43
144.49
167.64
180.17
194.76
209.24
229.31
250.97
268.59

297.2
303.84
307.7

317.66
336.78
357.47
376.64
398.11
413.6

426.38
437.73
449.27
468.09
474.48
494.95

num=
El ev

676.14
674.24

672.5
670.84
668.53

667.5
667.22
667.21
667.18
667.08
666.89
666.86
666.82
666.76
666.97
.667.5

666.28
666.39
667.52
669.33
670.81
672.72
674.87
677.05
678.77
679.54
679.91
680.29
680.33
680.34

150
Sta

-57.68
-29.5
16.07
45.28
68.5

91.48
113.07
150.36
169.69
183.46
196.85
212.21
231.84
253.26
274.58
298.59
304.49
309.85
324.59
340.28
359.25
377.32

401.6
413.8

434.98
440.59
456.44
469.69
480.02

496.1

Elev
675.64
674.17
671.79
670.11
668.34
667.48
667.21
667.21
667.17
666.99
666.89
666.85
666.82
666.76
667.11
667.64
666.28
666.56
668.11
669.49
670.97

672.8
675.33
677.07
679.39
679.67
680.09
680.31
680.36
680.34

n Val
.1

Sta
-49.04
-25.14
17.82
46.82
72.64

97.4
124.22
155.63
172.35
186.15
200.18
216.51
236.08
255.23
290.14
299.67
305.02
311.08
327.01
346.95
365.23
385.4

403.24
415.82
436.17
442.91
458.52
470.79

484.5
497.2

Elev
675.22
673.92
671.7

670
668.18
667.39

667.2
667.21
667.16
666.95
666.87
666.85
666.83
666.77
667.48
667.35
666.28
666.66
668.33
669.76
671.56
673.59
675.57
677.33
679.47
679.74
680.12
680.32
680.35
680.33

Sta
-39.59
-14.02
18.49
47.83
79.82

108.25
131.06
157.59
175.36
189.37
201.93
217.29
243.09
258.64
292.17
301.19
305.67
317.03
329.54
347.44
368.31
392.48
407.61
420.01
436.44
443.37
463.36
471.23
487.34
503.54

Elev
674.76
673.34
671.67
669.92

667.9
667.23

667.2
667.21
667.14
666.94
666.87
666.85
666.79
666.78
667.51
667.26
666.28
667.45
668.58
669.79
671.85

674.2
676.19
677.91
679.49
679.75
680.24
680.32
680.36
680.31

Manning's
Sta

-73.11

n values
n Val Sta

.1 301.19

num= 3
n Val Sta

.05 317.51

Bank Sta: Left Right
301.19 317.51

CROSS SECTION

Lengths: LeftChannel
79.33 49.33

Right
17

Coeff Contr. Expan.
.1 .3

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
0 677.29

37.14 675
75.95 672.148

100.82 670.131
120.59 668
140.16 666.969

RS: 3060

Data
Sta

4.96
40.85
77.44

102.13
124.12

145.2

num=
El ev
677

674.703
672.043

670
667.815
666.863

134
Sta

13.14
50.32
78.01

102.99
130.23
154.44

Elev
676.458

674
672

669.907
667.473
666.68

Sta
20.5

57.58
78.74

111.76
136.79
155.26
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Elev
676

673.547
671.948

669
667.132
666.666

Sta
33.24
64.18
91.82

118.45
138.85

156.3

El ev
675.219

673
671

668.231
667

666.66



158.55
190.3

206.76
218.49
232.73
246.63
269.27
282.51
315.34
323.1

337.27
369.51
393.01
419.61
436.25
454.89
469.08
480.77
500.74
509.84
532.36

666.654
666.653
666.606
666.39

666.212
666.115
665.969

666
667
666
667

669.588
672

674.697
677

679.674
680.847
681.211
681.561
681.581
681.376

168.04
194.79
209.03
220.78
234.22

247.3
273.25
288.25
318.74
323.83

344.9
373.99
399.88
422.64
439.62
456.91

469.4
482.1
502.8

515.93
533.63

666.64
666.65
666.59

666.337
666.204
666.111
665.96

666.162
667
666

667.568
670

672.75
675

677.517
680

680.864
681.238
681.594
681.561
681.355

173.87
196.46
211.59
223.52
237.2

257.44
275.98
290.98
319.25
324.35
350.35
381.08
402.18

425.8
442.85
466.37
472.54
489.99
504.57
520.86
534.84

walkerRunFld
666.635 180.69 666.647
666.646 201.96 666.623
666.565 213.97 666.531
666.327 226.26 666.277
666.171 240.44 666.159

666.02 257.53 666.019
665.958 277.93 665.962
666.257 296.08 666.443
666.857 321.78 666

666 336.57 666.947
668 357.48 668.597

670.809 383.04 671
673 402.92 673.096

675.465 429.64 676
678 445.29 678.334

680.694 467.68 680.787
681 475.1 681.07

681.417 492.27 681.436
681.607 506.26 681.606
681.502 523.99 681.484
681.329 541.81 681.241

185.3
205.02
215.69
229.89
242.97
259.69

279.6
311.06
322.5

337.11
362.17
389.62
411.81
431.45

449.9
467.98

475.6
497.6

507.99
525.21

666.653
666.614
666.49

666.254
666.138

666
665.973

667
666

666.988
669

671.675
674

676.282
679

680.804
681.085
681.559
681.597
681.47

Manning's n Values
Sta n Val Sta

0 .1 318.74

Bank Sta: Left Right
318.74 337.11

num= 3
n val Sta n Val

.05 337.11 .1

Lengths: Left Channel Right
37.6 45.2 28.2

coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
1.86 675.43

33.52 673.54
62.98 671.65
76.85 670.75
108.3 668.32

132.14 666.77
149.73 666.35
167.45 666.31
188.96 666.32
203.37 666.25
214.73 666.06
227.76 665.94
245.24 665.83
262.1 665.82

276.38 666.02
302.18 666.78
309.15 665.78
317.41 666.3
328.92 667.2

352.5 668.83
375.02 671.07
393.03 672.99
411.84 675.21
425.1 677.16

446.55 679.68
453.66 680.09
467.92 680.66
481.34 681.06
492.77 681.06
509.73 680.93

RS: 3014.8*

Data
Sta

6.58
37.23
74.12
89.31

114.67
134.1

150.72
173.94

194.2
205.64
217.34
230.85
247.04

264.7
278.98
305.42
309.63

321
334.15
356.79

381.6
400.5

416.44
429.52
446.84
454.14
470.11
481.89

497.5
510.89

num=
El ev

675.16
673.35
670.92
669.97
667.69
666.66
666.35
666.32

666.3
666.23
666.02
665.93
665.82
665.82

666.1
666.81
665.78

666.7
667.51
669.22
671.76

673.7
675.88
677.81

679.7
680.11
680.72
681.07
681.02
680.92

num=
n Val

.05

148
Sta

14.37
40.76
74.19
97.88

116.71
135.34
152.86
178.34
197.12
207.28

220.8
233.26
247.13
266.55
283.84
305.95
310.22
321.46
340.98
363.59
382.31

403.4
418.44

434.3
447.89
457.72
475.21
483.51

500.5
517.57

3
Sta

321.46

Elev
674.65
673.1

670.92
669.25
667.5

666.63
666.34
666.32
666.29
666.19
666.01
665.91
665.82
665.83
666.27
666.63
665.78
666.75
667.94
669.96
671.83
674.01
676.17
678.47
679.76
680.28
680.91
681.07
681.01
680.86

n val
.1

Sta
21.38
49.78
75.61
99.13

120.07
140.14
157.74

183.1
198.77
209.94
223.51
236.74
249.18
268.14
298.11
307.25
310.63
321.62

343.8
365.46

383.8
406.43
419.67
436.23

448.2
459.09
478.22
485.17
501.66

El ev
674.22

672.5
670.83
669.14
667.34
666.53
666.32
666.32
666.29
666.11
665.97
665.89
665.81
665.85
666.75
666.13
665.78
666.76
668.13
670.14

672
674.44
676.36
678.78
679.78
680.33
680.97
681.07
681.01

sta
23.85

56.7
76.15
99.95

125.89
148.94

161.9
187.37
200.93
212.13
224.93
237.38
258.31
270.92
298.36
308.58
314.41
327.21
345.47
371.77
384.51
410.11
422.76
445.3

451.21
460.36
480.2

486.94
508.51

Elev
674.08
672.11

670.8
669.07
667.06
666.37
666.31
666.32
666.27
666.07
665.97
665.89
665.81
665.87
666.75
665.78
666.09
667.11
668.27
670.76
672.09
674.94
676.83
679.57
679.97
680.38
681.03
681.06
680.95

Manning's n Values
Sta n Val Sta

1.86 .1 305.42

Bank Sta: Left Right
305.42 321.46

Lengths: Left Channel
37.6 45.2

Right
28.2

coeff Contr. Expan.
.1 .3

CROSS SECTION
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wal kerRunFld

RIVER: Tributary
REACH: 1 RS: 2969.6*

INPUT
Description:
Station Elevation Data' num= 148

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
3.72 673.58 8.21 673.32 15.61 672.85 22.27 672.45 24.61 672.31

33.79 671.86 37.32 671.7 40.68 671.49 49.25 671 55.82 670.67
61.79 670.29 72.37 669.7 72.44 669.69 73.78 669.62 74.3 669.59
74.96 669.56 86.79 668.93 94.94 668.37 96.12 668.28 96.9 668.22

104.83 667.64 110.89 667.15 112.82 667 116.02 666.87 121.55 666.64
127.48 666.41 129.34 666.32 130.53 666.29 135.09 666.21 143.45 666.05
144.19 666.04 145.13 666.03 147.17 666.02 151.81 665.99 155.75 665.99
161.03 665.98 167.2 665.99 171.37 666 175.89 666 179.96 665.99
181.47 665.99 186.44 665.98 189.21 665.97 190.79 665.97 192.84 665.96
195.16 665.94 197.31 665.92 198.87 665.9 201.4 665.84 203.47 665.81
205.95 665.8 208.43 665.77 211.71 665.76 214.28 665.73 215.63 665.73
218.33 665.71 221.26 665.7 223.55 665.69 226.86 665.67 227.46 665.67
234.93 665.63 236.64 665.63 236.72 665.63 "238.67 665.63 247.34 665.66
250.94 665.68 253.41 665.69 255.18 665.7 256.69 665.72 259.32 665.75
264.51 665.88 266.98 665.95 271.6 666.09 285.15 666.5 285.39 666.5
289.02 666.56 292.1 666.61 292.65 666.4 294 665.82 295.38 665.56
295.81 665.56 296.17 665.56 296.61 665.56 296.92 665.56 300.02 665.83
302.49 665.98 305.44ý 666.46 305.81 666.52 305.96 666.53 311.31 666.78
312.95 666.83 317.94 667.02 324.47 667.29 327.17 667.4 328.77 667.54
335.49 668.08 339.6 668.44 346.09 669.11 347.89 669.28 353.91 669.85
357.02 670.14 363.31 670.76 363.99 670.83 365.42 670.99 366.1 671.08
374.24 671.98 381.39 672.71 384.16 673.01 387.06 673.41 390.57 673.89
392.23 674.13 396.63 674.75 398.54 675.03 399.72 675.21 402.68 675.66
404.91 675.98 409.13 676.61 413.7 677.26 415.55 677.56 424.22 678.44
425.42 678.57 425.7 678.59 426.7 678.67 427 678.7 429.87 678.93
432.22 679.1 432.68 679.14 436.1 679.38 437.41 679.45 438.63 679.51
445.86 679.91 447.95 680 452.83 680.27 455.7 680.38 457.59 680.47
458.68 680.52 459.21 680.53 460.76 680.53 462.35 680.54 464.04 680.54
469.62 680.55 474.14 680.54 477 680.55 478.12 680.54 484.67 680.52
485.83 680.51 486.94 680.5 493.33 680.48

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

3.72 .1 292.1 .05 305.81 .1

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
292.1 305.81 37.6 45.2 28.2 .1 .3

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 2924.4*

INPUT
Description:
Station Elevation Data num= 148

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
5.58 671.72 9.83 671.48 16.84 671.05 23.15 670.67 25.37 670.54

34.07 670.18 37.41 670.05 40.59 669.89 48.71 669.5 54.93 669.23
60.59 668.94 70.62 668.47 70.68 668.46 71.96 668.41 72.44 668.39
73.07 668.37 84.28 667.9 92 667.49 93.12 667.43 93.86 667.38

101.37 666.96 107.11 666.61 108.94 666.5 111.97 666.4 117.2 666.22
122.83 666.04 124.59 665.98 125.71 665.95 130.03 665.88 137.95 665.74
138.66 665.73 139.55 665.72 141.48 665.7 145.87 665.66. 149.61 665.66
154.61 665.66 160.45 665.66 164.41 665.67 168.69 665.67 172.54 665.67
173.97 665.66 178.68 665.66 181.31 665.65 182.8 665.65 184.74 665.64
186.94 665.63 188.98 665.62 190.45 665.6 192.85 665.56 194.82 665.54
197.16 665.54 199.51 665.52 202.62 665.51 205.06 665.49 206.34 665.49
208.89 665.47 211.67 665.47 213.84 665.46 216.97 665.45 217.55 665.45
224.62 665.42 226.24 665.43 226.32 665.43 228.17 665.44 236.38 665.5
239.79 665.53 242.13 665.55 243.8 665.57 245.23 665.59 247.73 665.62
252.65 665.73 254.99 665.79 259.36 665.91 272.2 666.25 272.42 666.26
275.87 666.34 278.78 666.42 279.35 666.16 280.74 665.51 282.17 665.33
282.46 665.33 282.7 665.33 282.99 665.33 283.2 665.33 285.63 665.58
287.56 665.67 289.87 666.22 290.17 666.29 290.31 666.29 295.41 666.45
296.97 666.47 301.74 666.53 307.97 666.63 310.54 666.68 312.07 666.81
318.49 667.33 322.4 667.66 328.6 668.26 330.31 668.42 336.06 668.94
339.03 669.2 345.03 669.77 345.68 669.83 347.04 669.99 347.69 670.07
355.46 670.97 362.28 671.71 364.92 672.01 367.69 672.39 371.04 672.83
372.62 673.05 376.82 673.63 378.65 673.88 379.76 674.06 382.59 674.49
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384.72 674.81 388.75
404.29 677.45 404.55
410.78 678.12 411.21
423.79 679.15 425.78
436.03 679.98 436.53
446.46 680.05 450.77
461.93 680.09 462.99

Manning's n values
Sta n Val Sta

5.58 .1 278.78

675.42 393.11
677.48 405.51
678.16 414.48
679.28 430.44
679.99 438.01
680.06 453.51
680.09 469.08

walkerRunFld
676.06 394.88 676.34 403.15
677.58 405.79 677.61 408.54
678.48 415.73 678.57 416.89
679.62 433.19 679.79 434.99

680 439.52 680.01 441.14
680.08 454.57 680.08 460.82
680.11

677.32
677.9

678.65
679.91
680.01
680.09

num= 3
n Val Sta n Val

.05 290.17 .1

Bank Sta: Left Right Lengths: Left Channel Right
278.78 290.17 37.6 45.2 28.2

coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
7.44 669.87 11.46

34.35 668.5 37.5
59.39 667.59 68.86
71.18 667.17 81.77
97.91 666.28 103.33

118.17 665.68 119.84
133.12 665.42 133.96
148.19 665.34 153.71
166.47 665.34 170.93
178.72 665.32 180.65
188.38 665.27 190.6
199.45 665.24 202.08
214.31 665.22 215.84
228.64 665.39 230.85
240.78 665.59 242.99
262.71 666.12 265.46
269.12 665.11 269.24
272.64 665.35 274.31

281 666.1 285.53
301.48 666.57 305.2
321.03 668.27 326.75
336.67 669.96 343.16
353.02 671.98 357.01
364.53 673.63 368.37
383.16 676.34 383.41
389.33 677.14 389.75
401.72 678.39 403.62
413.37 679.44 413.86
423.31 679.55 427.41
438.04 679.67 439.04

Manning's n values
Sta n Val Sta

7.44 .1 265.46

Bank Sta: Left Right
265.46 274.52

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
9.3 668.01 26.89

246.49 665.76 252.14
257.71 665.03 258.87
338.85 671.59 371.24

Manning's n values

RS: 2879.2*

num=
Elev

669.64
668.4

667.24
666.86
666.07
665.63
665.41
665.34
665.33
665.31
665.26
665.24
665.23
665.42
665.64
666.22
665.11
665.97
666.04
666.89
668.78
670.72
672.51
674.22
676.38
677.19
678.56
679.45
679.58
679.68

148
Sta

18.08
40.51
68.92
89.05

105.06
120.9

135.79
157.44

173.4
182.04
193.54
204.12
215.91
232.42
247.12
266.05
269.38
274.52
291.47

311.1
327.36
345.68
358.75
372.52
384.33
392.86
408.06
415.26
430.01
444.84

Elev
669.24
668.28
667.24
666.61

666
665.62
665.39
665.34
665.33
665.31
665.26
665.24
665.23
665.44
665.73
665.93
665.11
666.05
665.98
667.41
668.83
671.02
672.74
674.85
676.49
677.58
678.97
679.46
679.61
679.73

n Val
.1

Sta
24.03
48.17
70.13
90.11

107.92
124.98
139.94
161.49
174.81
184.31
195.83
207.09
217.66
233.78
259.24
267.49
269.49
274.65
293.92
312.73
328.66
348.31
359.81

374.2
384.59
394.05
410.67

416.7
431.03

El ev
668.9

668
667.2

666.57
665.93
665.55
665.34
665.34
665.33
665.29
665.25
665.23
665.25
665.46
666.01
665.21
665.11
666.06
665.95
667.55
668.99
671.36
672.9

675.12
676.53
677.69
679.2

679.48
679.62

Sta
26.13
54.05
70.59
90.81

112.86
132.46
143.47
165.12
176.65
186.16
197.04
207.63
225.41
236.13
259.46
268.97
271.24
279.51
295.37
318.21
329.28
351.51

362.5
382.07

387.2
395.16
412.38
418.24
436.98

Elev
668.78
667.79
667.19
666.54
665.81
665.43
665.34
665.34
665.33
665.28
665.25
665.23
665.35
665.5

666.01
665.11
665.32
666.12
666.07
668.03
669.07
671.78
673.32
676.19
676.87
677.79
679.35
679.49
679.67

num= 3
n Val Sta

.05 274.52

Lengths: Left Channel
37.6 45.2

Right
28.2

Coeff Contr.
.1

Expan.
.3

RS: 2834

num= 19
Elev Sta Elev Sta Elev Sta Elev

667.01 67.11 666.01 134 665.01 204 665.01
666.03 254.24 664.9 255.77 664.89 256.85 665.07
665.82 263.61 665.79 277.29 665.23 309.05 667.83
676.68 390.72 678.9 420.6 679.35

num= 3
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Sta n Val Sta
9.3 .1 252.14

Bank Sta: Left Right
252.14 258.87

walkerRunFld
n Val Sta n Val

.05 258.87 .1

Lengths: Left Channel
69.43 69.15

Right
69.71

coeff contr.
.1

Expan.
.3

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
22.15 667.64

155.31 664.82
254.29 665.36
259.2 664.44

267.08 665.23
369.62 673.97
425.97 677.5

RS: 2770.5*

Data
Sta

38.97
208.27
255.75
259.32
279.91
375.67

num=
El ev

666.73
664.66
664.66
664.43
664.78
674.81

31
Sta

77.41
224.9

256.53
260.03
312.28
388.33

El ev
665.78
664.87
664.32
664.47
667.04
676.09

n Val
.1

Sta
102.89
247.67
257.08
261.14
319.57
395.52

El ev
665.38
665.24
664.32
665.27
667.83
676.87

Sta
141.36
248.89
258.16
265.97
342.65
412.93

El ev
664.83
665.24
664.27
665.26
670.33
677.27

Manning's n Values
Sta n Val Sta

22.15 .1 254.29

Bank Sta: Left Right
254.29 261.14

CROSS SECTION

RIVER: Tributary
REACH: 1

num= 3
n Val Sta

.05 261.14

Lengths: Left Channel
69.43 69.15

Right
69.71

Coeff Contr.
.1

Expan.
.3

RS: 2707.*

INPUT
Description:
Station Elevation

Sta Elev
35.01 667.26

162.02 664.62
256.43 664.7
261.55 663.81
269.46 664.71
373.94 672.19
431.35 675.66

Data
Sta

51.05
212.54
257.98
261.66
282.54
380.09

num=
Elev

666.45
664.3

664.02
663.81
664.32
672.93

31
Sta

87.72
228.4

258.81
262.34
315.52
392.99

El ev
665.55
664.43
663.73
663.92
666.26
674.08

n Val
.1

Sta
112.02
250.12

259.4
263.41
322.94
400.32

El ev
665.16
664.74
663.74
664.73
666.93
674.83

Sta
148.71
251.28
260.55
268.33
346.46
418.06

El ev
664.64
664.71
663.64
664.74
669.08
675.39

Manning's
Sta

35.01

n Values
n Val Sta

.1 256.43

num= 3
n Val Sta

.05 263.41

Bank Sta: Left Right
256.43 263.41

CROSS SECTION

Lengths: Left Channel
69.43 69.15

Right
69.71

coeff Contr. Expan.
.1 .3

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
47.86 666.89

168.73 664.42
258.58 664.03
263.89 663.17
271.85 664.2
378.25 670.42
436.72 673.81

RS: 2643.5*

Data
Sta

63.12
216.81
260.22

264
285.16
384.52

num=
El ev

666.16
663.95
663.38
663.18
663.87
671.06

31
Sta

98.02
231.9
261.1

264.66
318.75
397.66

Elev
665.32
663.99
663.15
663.36
665.47
672.07

n Val
.1

Sta
121.15
252.57
261.72
265.68
326.31
405.12

El ev
664.93
664.25
663.16
664.18
666.03

672.8

Sta
156.07
253.68
262.94

270.7
350.26
423.18

Elev
664.46
664.19
663.02
664.21
667.82
673.51

Manning's
Sta

47.86

n values
n Val Sta

.1 258.58

num= 3
n Val Sta

.05 265.68

Bank Sta: Left Right Lengths: Left Channel Right
Page 15
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69.43 69.15 69.71258.58 265.68

CROSS SECTION

RIVER: Tributary
REACH: 1

.1 .3

RS: 2580.*

INPUT
Description:
Station Elevation

Sta Elev
60.72 666.51

175.44 664.23
260.73 663.36
266.24 662.54
274.23 663.68
382.56 668.64
442.09 671.96

Data
Sta

75.2
221.08
262.46
266.35
287.79
388.94

num=
Elev

665.88
663.59
662.75
662.55
663.41
669.19

31
Sta

108.33
235.4

263.39
266.97
321.98
402.32

Elev
665.09
663.54
662.57
662.81
664.69
670.06

n Val
.1

Sta
130.28
255.02
264.04
267.96
329.68
409.92

Elev
664.7

663.75
662.58
663.64
665.13
670.77

Sta
163.42
256.07
265.33
273.06
354.07
428.31

El ev
664.28
663.66
662.4

663.69
666.56
671.62

Manning's n values
Sta n Val Sta

60.72 .1 260.73

Bank Sta: Left Right
260.73 267.96

CROSS SECTION

num= 3
n Val Sta

.05 267.96

Lengths: Left Channel
69.43 69.15

Right
69.71

Coeff Contr.
.1

Expan.
.3

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
73.57 666.14

182.15 664.04
262.87 662.7
268.59 661.91
276.61 663.17
386.87 666.86
447.46 670.12

RS: 2516.5*

Data
Sta

87.28
225.34

264.7
268.69
290.41
393.37

num=
El ev

665.6
663.24
662.11
661.92
662.96
667.31

num=
n Val

.05

31
Sta

118.63
238.9

265.67
269.29
325.22
406.99

3
Sta

270.23

Elev
664.86

663.1
661.98
662.25

663.9
668.05

n Val
.1

Sta
139.41
257.48
266.37
270.23
333.05
414.72

El ev
664.47
663.25

662
663.09
664.23
668.73

Sta
170.78
258.47
267.71
275.42
357.87
433.44

El ev
664.09
663.14
661.77
663.16

665.3
669.74

Manning's n values
Sta n Val Sta

73.57 .1 262.87

Bank Sta: Left Right
262.87 270.23

CROSS SECTION

Lengths: Left Channel
69.43 69.15

Right
69.71

Coeff Contr. Expan.
.1 .3

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
86.42 665.76

188.87 663.84
265.02 662.03
270.94 661.28
278.99 662.65
391.19 665.08
452.83 668.27

RS: 2453.*

Data
Sta

99.36
229.61
266.93
271.03
293.04

397.8

num=
El ev

665.32
662.88
661.47
661.29
662.51
665.44

31
Sta

128.94
242.41
267.96

271.6
328.45
411.65

3
Sta

272.5

Elev
664.63
662.66
661.4

661.69
663.11
666.05

n Val
.1

Sta
148.54
259.93
268.69
272.5

336.42
419.52

Elev
664.25
662.75
661.42
662.54
663.33

666.7

Sta
178.13
260.86
270.1

277.78
361.68
438.57

El ev
663.91
662.61
661.15
662.64
664.05
667.86

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

86.42 .1 265.02 .05

Bank Sta: Left Right Lengths: Left Channel
265.02 272.5 69.43 69.15

CROSS SECTION

Right
69.71

Coeff Contr. Expan.
.1 .3
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RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
99.28 665.39

195.58 663.65
267.16 661.37
273.28 660.65
281.38 662.14

395.5 663.31
458.21 666.43

RS: 2389.5*

Data
Sta

111.44
233.88
269.17
273.38
295.66
402.22

num=
Elev

665.04
662.53
660.84
660.66
662.05
663.57

31
Sta

139.24
245.91
270.25
273.92
331.68
416.32

Elev
664.4

662.21
660.82
661.14
662.33
664.04

n val
.1

Sta
157.67
262.38
271.01
274.77
339.79
424.32

El ev
664.02
662.26
660.84

662
662.43
664.67

Sta
185.49
263.26
272.49
280.14
365.48
443.69

Elev
663.72
662.09
660.52
662.11
662.79
665.97

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

99.28 .1 267.16 .05 274.77

Bank Sta: Left Right
267.16 274.77

CROSS SECTION

Lengths: Left Channel
69.43 69.15

Right
69.71

Coeff Contr.
.1

Expan.
.3

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
112.13 665.01
269.31 660.7
277.04 661.45
448.82 664.09

RS: 2326

Data
Sta

166.8
271.41
283.76
463.58

num=
El ev

663.79
660.2

661.62
664.58

17
Sta

202.29
273.33
343.16

Elev
663.45
660.26
661.53

n Val
.1

Sta
249.41
274.88
399.81

El ev
661.77
659.9

661.53

sta
264.83
275.72
420.98

Elev
661.76
660.03
662.03

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

112.13 .1 269.31 .05 277.04

Bank Sta: Left Right
269.31 277.04

CROSS SECTION

RIVER: Tributary
REACH: 1

Lengths: Left Channel Right
673.02 669.78 671.58

Coeff Contr. Expan.
.1 .3

RS: 1658

INPUT
Description:
Station Elevation

Sta Elev
173.75 665.01
264.16 658.26
271.93 658.6
434.93 670.15

Data
Sta

198.13
265.67
274.07
448.28

num=
El ev

661.86
657.96
659.54
670.08

num=
n Val

.05

17
Sta

245.91
267.08
279.61

3
Sta

274.07

Elev
659.93
657.99
659.65

n Val
.1

Sta Elev Sta Elev
256.45 659.51 262.44 659.72
268.29 658.05 269.24 658.2
315.47 660.02 400.34 661.36

Manning's
Sta

173.75

n values
n Val Sta

.1 262.44

Bank Sta: Left Right
262.44 274.07

Lengths: Left Channel Right
289.98 298.02 301.02

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 1360

INPUT
Description: U/S XS of Farm Road
Station Elevation Data num=

Sta Elev Sta Elev
0 663.365 8.11 663

31.61 662 32.7 661.981

Culvert
132

Sta Elev
15.93 662.641
41.37 661.85

Sta Elev
21.14 662.423
48.82 661.755
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55.89
62.81
75.75
99.34

126.01
146.79

173.2
196.28
206.92
216.87
219.84

234.8
280.97
302.43

329.7
351.83
376.67
396.29
420.17
429.6

442.92
448.02
458.12
465.55
479.32

661.708
661.661
661.436

661
660

659.703
659

658.984
659

659.001
658

658.391
660.065
660.616
661.73

663
665

667.279
669.006
669.015
669.198
669.897

671
671.859
672.227

58.08
65.38
79.04

102.23
127.18
155.28
174.09
198.06
210.16
217.64
220.21
238.12

281.4
311.2

331.06
362.64
378.66
400.99

420.4
429.99
442.99
448.28
458.89
465.76
480.67

661.707
661.618
661.405
660.857

659.98
659.601
658.999
658.985
659.002

659
658

658.584
660.078
660.867
661.792

663.75
665.236

668
669.006
669.014
669.211
669.923
671.131
671.885

672.21

59.26
66.49
85.46

104.38
136.22
159.01
174.21
201.95
211.98
217.94
229.38
244.74
290.08

313.3
335.65
364.72
386.46
413.48
426.91
440.45
443.05
448.73
460.41

467.9

walkerRunFld
661.703 60.41 661.694
661.595 68.85 661.538
661.35 98.24 661.027

660.771 111.18 660.526
659.885 136.56 659.877
659.499 161.23 659.46
658.999 191.49 658.982
658.992 202.85 658.992
659.003 212.84 659.002

658.88 219.24 658.295
658 231.64 658.227
659 247.18 659.09

660.31 296.63 660.471
660.914 315.27 661

662 346.63 662.658
663.894 365.98 664

666 386.77 666.037
668.692 418.73 669
669.016 427.87 669.017
669.262 440.86 669.198
669.248 443.3 669.29

670 452.25 670.375
671.347 461.87 671.508

672 472.53 672.128

61.58
72.65
98.37

123.04
142.99
166.49
191.85
204.56
214.84

219.7
231.99
278.53
298.54
326.87

348.5
369.59

394.3
419.36
428.87
442.35
444.34
457.45
463.6

478.07

661.68
661.501
661.025
660.053
659.783
659.282
658.982
658.995
659.001
658.07

658.242
660

660.529
661.587
662.778
664.346

667
669.003
669.016
669.153
669.314
670.92

671.644
672.263

Manning's n Values
Sta n Val Sta

0 .1 217.64

num= 3
n Val Sta

.05 244.74
n Val

.1

Bank Sta: Left Right Lengths: Left channel
217.64 244.74 110 108

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 183.25 659.25 F
322.75 480.67 659.25 F

CULVERT

Right
100

Coeff Contr.
.4

Expan.
.7

RIVER: Tributary
REACH: 1 RS: 1281

INPUT
Description: Farm Road Culvert
Distance from Upstream XS = 69
Deck/Roadway width 19.5
weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates

num= 6
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

5 663.33 185 659.19
360 660.01 410 660.68

Sta Hi Cord Lo Cord
250 659.25
530 668.88

Upstream Bridge Cross Section Data
Station Elevation Data num= 15

Sta Elev Sta Elev Sta
4.92 663.325 130.71 658.235 195.23

250.31 657.055 253.09 656.635 254.08
262.11 657.675 272.66 658.275 351.77

Manning's
Sta

4.92

n values
n Val Sta

.08 245.69

num= 3
n Val Sta

.08 262.11

Coeff Contr.
.4

Elev
657.765
656.685
658.505

n Val
.08

Expan.
.7

Sta
245.69
256.22
414.17

Elev
657.685
657.225
660.695

Sta Elev
249.14 657.605
258.88 657.465
522.68 667.715

Bank Sta: Left Right
245.69 262.11

Ineffective Flow nL
Sta L Sta R El
4.92 183.25 659.

322.75 522.68 659.

um= 2
ev Permanent
25 F
25 F

Downstream Deck/Roadway Coordinates
num= 6
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

5 663.33 185 659.19
360 660.01 410 660.68

Downstream Bridge Cross Section Data

Sta Hi Cord Lo Cord
250 659.25
530 668.88
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Station Elevation Data num= 15

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4.92 663.33 130.71 658.23 195.23 657.77 245.69 657.68 249.14 657.6

250.31 657.05 253.09 656.64 254.08 656.68 256.22 657.22 258.88 657.46
262.11 657.67 272.66 658.28 351.77 658.51 414.17 660.7 522.68 -667.71

manning's n Values num= 3
Sta nVal Sta nVal Sta n Val

4.92 .08 245.69 .08 262.11 .08

Bank Sta: Left Right Coeff Contr. Expan.
245.69 262.11 .3 .7

Ineffective Flow num= 2
Sta L Sta R Elev Permanent
4.92 223.26 659.25 F

282.75 522.68 659.25 F

Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope= 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow .98
Elevation at which weir flow begins
Energy head used in spillway design
Spill way height used in design
weir crest shape = Broad Crested-

Number of Culverts = 1

Culvert Name Shape Rise Span
Culvert #1 Circular 1.5
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 3 - Groove end entrance; pipe projecting from fill
solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss coef

69 19.5 .017 .017 0 .5 1
Upstream Elevation = 656.68

Centerline Station = 253
Downstream Elevation = 656.64

Centerline Station = 253

CROSS SECTION

RIVER: Tributary
REACH: 1 RS: 1252

INPUT
Description: D/S XS of Farm Road Culvert
Station Elevation Data num= 15

Sta Elev Sta Elev Sta Elev
4.92 663.33 130.71 658.23 195.23 657.77

250.31 657.05 253.09 656.64 254.08 656.68
262.11 657.67 272.66 658.28 351.77 658.51

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

4.92 .08 245.69 .08 262.11 .08

Bank Sta: Left Right Lengths: Left Channel
245.69 262.11 28.8 29.4

Ineffective Flow num= 2
Sta L Sta R Elev Permanent
4.92 223.26 659.25 F

282.75 522.68 659.25 F

CROSS SECTION

Sta
245.69
256.22
414.17

Right
29.6

Elev Sta
657.68 249.14
657.22 258.88
660.7 522.68

coeff Contr.
.3

El ev
657.6

657.46
667.71

Expan.
.7

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
3.94 662.82 58.79

248.2 657.55 250.05
253.73 656.9 254.83
257.89 656.51 258.32
265.18 657.59 271.22

RS: 1222.6*

num= 30
Elev Sta Elev

660.91 131.55 658.28
657.47 251.51 657.37
656.72 255.76 656.69
656.63 259.83 657.04
657.91 275.91 658.1

Sta Elev Sta Elev
176.1 657.84 197.01 657.69
252.3 657.35 253.69 656.9

256.19 656.63 256.99 656.44
261.29 657.22 262.25 657.33
283.35 658.08 356.43 658.44
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660.73 419.93 661.21 457.75 663.67366.14 658.73 408.62 530.37 667.57

Manning's n values
Sta n Val

3.94 .08

num= 3
Sta n Val Sta

248.2 .08 265.18
n Val

.08

Bank Sta: Left Right
248.2 265.18

Lengths: Left Channel
28.8 29.4

Right
29.6

Coeff Contr. Expan.
.3 .7

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
station Elevation

Sta Elev
2.95 662.31

250.72 657.41
257.11 656.75
261.7' 656.35

268.25 657.51
370.96 658.62

RS: 1193.2*

Data
Sta
58.6

252.85
258.38
262.,09
274.39
414.18

num=
Elev

660.69
657.3

656.53
656.46
657.81
661.15

30
Sta

132.4
254.55
259.46
263.44
279.17

425.7

Elev
658.32
657.13
656.59
656.85
657.92
661.71

Sta
177.59
255.46
259.96
264.75
286.74
464.18

Elev
657.76

657.1
656.53
657.08
657.85
664.24

Sta
198.79
257.07
260.89
265.61
361.08
538.05

Elev
657.61
656.75
656.24
657.2

658.37
667.44

Manning's n values
Sta n val Sta

2.95 .08 250.72

Bank Sta: Left Right
250.72 268.25

num= 3
n Val Sta

.08 268.25
n Val

.08

Lengths: Left Channel
28.8 29.4

Right
29.6

Coeff Contr. Expan.
.3 .7

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
1.97 661.81

253.23 657.28
260.5 656.6

265.51 656.18
271.31 657.44
375.79 658.51

RS: 1163.8*

Data
Sta
58.4

255.66
261.94
265.85
277.56
419.75

num=
Elev

660.46
657.13
656.34
656.29
657.71
661.57

30
Sta

133.24
257.59
263.17
267.05
282.42
431.46

El ev
658.37
656.88
656.49
656.67
657.74
662.22

n Val
.08

Sta
179.07
258.62
263.73
268.21
290.12

470.6

El ev
657.68
656.85
656.42
656.94
657.62
664.81

Sta
200.57
260.45
264.79
268.98
365.74
545.74

El ev
657.53
656.6

656.05
657.07
658.3
667.3

Manning's n values
Sta n Val Sta

1.97 .08 253.23

Bank Sta: Left Right
253.23 271.31

num= 3
n Val Sta

.08 271.31

Lengths: Left channel
28.8 29.4

Right
29.6

coeff Contr. Expan.
.3 .7

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
.98 661.3

255.75 657.14
263.88 656.45
269.31 656.02
274.38 657.36
380.61 658.4

RS: 1134.4*

Data
Sta

58.2
258.46

265.5
269.62
280.74
425.31

num=
El ev

660.24
656.96
656.15
656.12
657.61
661.99

30
Sta

134.08
260.62
266.87
2.70.67
285.68
437.22

El ev
658.42
656.64
656.39
656.49
657.56
662.72

n val
.08

Sta
180.55
261.78
267.51
271.68
293.51
477.02

Elev
657.6

656.61
656.32
656.79

657.4
665.38

Sta
202.35
263.83
268.69
272.34

370.4
553.42

El ev
657.45
656.45
655.85
656.94
658.23
667.17

Manning's n values num= 3
Sta n val Sta n Val Sta
.98 .08 255.75 .08 274.38

Bank Sta: Left Right Lengths: Left Channel Right
Page 20'
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28.8 29.4 29.6255.75 274.38

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
0 660.79 58

263.66 656.39 267.27
272.59 655.65 273.38
296.89 657.17 385.44

Manning's n Values
Sta n Val Sta

0 .08 258.26

Bank Sta: Left Right
258.26 277.45

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
3.67 658.53 16.9

307.34 656.47 308.53
314.06 654.79 314.94

318.8 654.78 320.94
707 661.28

Manning's n Values
Sta n Val Sta

3.67 .08 307.34

Bank Sta: Left Right
307.34 320.94

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-362 658.01 -200

102.91 654.9 103.88
110.17 653.78 110.56
132.53 655.09 307.17

Manning's n Values
Sta n Val Sta

-362 .08 102.91

Bank Sta: Left Right
102.91 114.18

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta

.3 .7

RS: 1105

num= 20
Elev Sta Elev

660.01 182.03 657.52
656.3 269.06 655.96

655.95 275.14 656.65
658.29 430.88 662.41

num= 3
n Val Sta n Val

.08 277.45 .08

Lengths: Left channel
287 295

Sta
258.26
270.58
277.45
483.44

Right
303

El ev
657.01
656.29
657.28
665.95

Sta
261.27
271.28
283.91
561.11

El ev
656.79
656.21
657.51
667.03

Expan.
.3

Coeff Contr.
.1

RS: 810

num=
El ev

657.88
655.21
653.84
655.51

21
Sta
160

309.94
315.53
327.28

El ev
656.82
654.96
654.71
655.79

Sta
271.95

311.1
316.36
351.67

Right
222

El ev
656.84
654.83

654.9
656.4

Sta
302.8

313.17
317.37

565.4

El ev
656.15
654.83
654.24
656.84

Expan.
.3

num= 3
n Val Sta n Val

.08 320.94 .08

Lengths: Left Channel
228 224

Coeff Contr.
.1

RS: 587

num= 18
Elev Sta Elev

657.01 0 656.21
654.39 105.93 654.47
654.16 111.32 654.28
656.16 344.29 658.01

num= 3
n Val Sta n Val

.08 114.18 .08

Lengths: Left Channel
122 126

Sta
18.41

108.13
112.69

Right
127

Elev
655.67
654.79
654.85

Sta
92.6

109.33
114.18

Elev
655.34
653.92
654.96

Coeff Contr. Expan.
.1 .3

RS: 463

num= 21
Elev Sta Elev Sta
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-416 658.01 -250
194.42 654.32 208.54
219.79 653.77 223.31
233.37 654.53 278.57

557 658.01

Manning's n Values
Sta n Val Sta

-416 .08 213.7

Bank Sta: Left Right
213.7 233.37

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-626.5 660.01 -604.5

0 655.01 153.93
191.14 653.59 193.32
206.36 654.46 350

Manning's n values
Sta n Val Sta

-626.5 .08 185.31

Bank Sta: Left Right
185.31 191.14

CROSS SECTION

RIVER: Tributary
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-631.8 650.01 -603

-242 654.01 11.07
191.7 654.33 196.59

205.71 653.27 208.19
. 349 655.01 494

Manning's n values
Sta n Val Sta

-631.8 .08 191.7

Bank Sta: Left Right
191.7 208.19

CROSS SECTION

RIVER: Walker Run
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
6.57 692.9 16.52

61.77 675.79 63.16
75.29 677.24 83.9

134.28- 678.08 144.98
275.94 705.68 283.35

Manning's n Values
Sta n Val Sta

6.57 .1 59.74

Bank Sta: Left Right

Wal kerRunFld
657.01 -87 656.01 0 655.59
654.65 213.7 654.92 215.61 654.29

654.2 224.25 653.23 226.46 653.59
654.4 400 655.01 496.5 656.01

109.8
217.64
227.82

525.1

654.54
654.15
654.41
657.01

num= 3
n Val Sta n Val

.08 233.37 .08

Lengths: Left Channel
105 105

Right
104

Coeff Contr. Expan.
.1 .3

RS: 357

num= 20
Elev Sta Elev

658.01 -594.5 657.01
654.15 175.05 653.71
653.82 195.38 654.05
655.01 528.59 656.01

num= 3
n Val Sta n Val

.08 191.14 .08

Lengths: Left Channel
179 175

Sta
-584.5
185.31
198.28

549.3

Right
168

El ev
656.01
653.59
654.41
657.01

Sta
-479.5
188.41
202.04

596.9

El ev
655.01

652.4
654.7

658.01

Coeff Contr. Expan.
.1 .3

RS: 183

num= 24
Elev Sta

657.01 -586
654.27 105.3
653.2 201.52

653.86 217.88
656.01 531.9

num= 3
n Val Sta

.08 208.19

Coeff Contr.
.1

El ev
656.01
654.68
652.43
653.96
657.01

n Val
.08

Expan.
.3

Sta Elev
-551 655.01

160.67 655.27
202.85 652.14
255.38 654.23

611 658.01

Sta
-252

176.42
204.43
305.72

El ev
654.01
654.35
652.46
654.38

RS: 5862

num=
Elev

686.09
675.53
677.66
678.89
706.71

22
Sta

30.12
66.68

93.4
173.49

El ev
679.79
676.21
677.98
677.49

Sta
46.8

70.59
108.12
203.06

El ev
679.9

676.51
680.46
682.96

Sta Elev
59.74 679.08
72.5 676.66

126.96 680.02
252.93 692.83

num= 3
n Val Sta n Val

.05 75.29 .1

Lengths: Left Channel Right
Page 22
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wal kerRunFl d
200.9 314.2 312.659.74 75.29

CROSS SECTION

RIVER: walker Run
REACH: 1

.1 .3

RS: 5547

INPUT
Description:
Station Elevation

Sta Elev
9.27 683.2

130.75 672.73
220.92 669.9
230.09 673.4

Data
Sta

30.72
212.69
222.1
245.5

num=
El ev

673.65
671.49
669.99
678.64

num=
n val

.05

19
Sta

63.49
215.49
224.66
264.68

3

Elev
674.03
671.05

670.6
690.27

Sta
97.47

218.29
226.17
273.75

El ev
674.46

670.1
670.93
691.73

Sta Elev
108.85 672.92
219.35 669.38
227.99 671.82

Manning's
Sta

9.27

n values
n val Sta

.1 215.49
Sta n val

226.17 .1

Bank Sta: Left Right
215.49 226.17

Lengths: Left Channel
266.1 262

Right
254.2

coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: walker Run
REACH: 1 RS: 5282

INPUT
Description: U/S XS of Beach Grove Rd Bridge
Station Elevation Data num= 15

Sta Elev Sta Elev Sta Elev
0 681.12 55.69 675.84 85.36 674.65

207.55 670.04 212.26 669.41 214.34 667.03
230.88 671.08 241.05 670.68 255.44 674.6

Sta
174.96
219.14
304.55

Elev
673.59
667.34
678.17

Sta
184.04
223.57

320

El ev
670.66
668.03
679.29

Manning's
Sta

0

n values
n val Sta

.1 212.26

num= 3
n val Sta n Val

.05 230.88 .1

Bank Sta: Left Right Lengths: Left channel
212.26 230.88 82 83.7

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 174 677.42 F
253 320 677.42 F

BRIDGE

Right
86.2

coeff Contr. Expan.
.3 .5

RIVER: Walker Run
REACH: 1 RS: 5250

INPUT
Description: Beach Grove Rd Bridge
Distance from Upstream XS = 22.3
Deck/Roadway width = 19.3
weir Coefficient = 2.5
Upstream Deck/Roadway Coordinates

num= 13
Sta Hi Cord Lo Cord Sta Hi

201.96 677.41 0 202.64 6
216.27 677.42 671.5 217.27 6
219.96 677.43 673.4 220.96 6
224.11 677.43 671.5 226.87 6
237.26 677.43 0

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
0 681.12 55.69 675.84

207.55 670.04 212.26 669.41
230.88 671.08 241.05 670.68

2:
2•

Cord
77.41
77.42
77.43
77.43

15
Sta

85.36
14.61
55.44

Lo Cord
0

672.7
673.3

668.95

El ev
674.65
667.71

674.6

Sta
214.6

218.96
222.65

226.9

Sta
174.96
220.04
304.55
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Hi Cord
677.42
677.42
677.43
677.43

El ev
673.59
668.18
678.17

LO Cord
667.71
673.3
672.7

0

Sta
184.04
223.99

320

Elev
670.66
667.71
679.29

Manning's
Sta

0

n values
n val Sta

.1 212.26

num= 3
n Val Sta

.05 230.88
n Val

.1



Bank Sta: Left Right coeff Contr.
212.26 230.88 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 174 677.42 F
253 320 677.42 F

Downstream Deck/Roadway Coordinates
num= 13
Sta Hi Cord Lo Cord Sta Hi Cord

193.8 677.34 0 194.48 677.4
207.04 677.48 667.76 208.11 677.42
210.8 677.42 672.68 211.8 677.64

214.49 677.43 672.08 215.95 677.43
229.29 677.19 0

Downstream Bridge Cross Section Data
Station Elevation Data num= 28

Sta Elev Sta Elev Sta
-226.11 724.65 -176.11 709.54 -156.11
-66.11 689.65 -41.11 684.65 -6.11
203.09 669.53 207.96 667.71 212.14
244.99 670.15 272.89 671.76 306.75
413.89 689.34 435.89 694.54 453.89
513.89 714.45 528.89 719.54 538.89

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

-226.11 .1 203.09 .05 222.6

Bank Sta: Left Right Coeff Contr.
203.09 222.6 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

-226.11 176.89 677.42 F
249.89 538.89 677.42 F

wal kerRunFld

Expan.
.5

LO Cord
0

670.88
672.78
670.88

Sta
206.44
209.11

212.8
218.1

Hi Cord
677.49
677.42
677.43.
677.43

Lo Cord
0

672.08
672.68
668.66

Sta
-96.11

71.2
222.6

378.89
493.89

7067
66
67
69

Elev Sta Elev
)4.54 -106.11 699.65
79.45 13.04 678.07
68.18 215.99 667.71
77.78 363.89 679.45
99.34 468.89 704.65

Elev
694.84
669.33
670.21
684.24
710.04

724.24

n val
.1

Expan.
.7

Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy

selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum
Do not add weight component to Momentum
class B flow critical depth computations use critical depth

inside the bridge at the upstream end
Criteria to check for pressure flow = upstream energy grade line

CROSS SECTION

RIVER: Walker Run
REACH: 1 RS: 5198

INPUT
Description: FEMA BIA, D/S XS of B
Station Elevation Data num=

Sta Elev Sta Elev
-226.11 724.65 -176.11 709.54 -:
-66.11 689.65 -41.11 684.65
203.09 669.53 207.96 665.96
222.6 670.21 244.99 670.15

378.89 684.24 413.89 689.34
493.89 710.04. 513.89 714.45

each Grove Rd Bridge
29
Sta Elev Sta Elev Sta Elev

156.11 704.54 -106.11 699.65 -96.11 694.84
-6.11 679.45 13.04 678.07 71.2 669.33

212.14 665.71 215.99 665.85 217.97 666.58
272.89 671.76 306.75 677.78 363.89 679.45
435.89 694.54 453.89 699.34 468.89 704.65
528.89 719.54 .538.89 724.24
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Manning's n Values
Sta n Val Sta

-226.11 .1 203.09

Bank Sta: Left Right
203.09 222.6

Ineffective Flow num=
Sta L Sta R Elev

-226.11 176.89 677.42
.249.89 538.89 677.42

CROSS SECTION

RIVER: Walker Run
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
1.11 677.51 37.49

161.58 664.84 163.25
169.94 666.9 178.46
302.28 669.86 349

Manning's n Values
Sta n Val Sta

1.11 .1 156.22

Bank Sta: Left Right
156.22 182.69

CROSS SECTION

RIVER: Walker Run
REACH: 1

INPUT
Description: FEMA BHZ
Station Elevation Data

Sta Elev Sta
1000 724.34 1010
1100 699.45 1120
1270 684.74 1300
1440 666.24 1450
1610 669.45 1635
1750 689.45 1770
1850 714.34 1870

Manning's n values
Sta n Val Sta

1000 .1 1430

Bank Sta: Left Right
1430 1450

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
0 673.03 22.15

152.11 668.15 195.12
214.86 663.49 215.85
288.1 666.6 321.23

Manning's n Values
Sta n Val Sta

0 .1 201.6

Bank Sta: Left Right
201.6 220.3

WalkerRunFld
num= 3
n Val Sta n Val

.05 222.6 .1

Lengths: Left Channel Right
89.8 90.1 89.3

2
Permanent

F

coeff Contr. Expan.
.3 .7

RS: 5107

num= 17
Elev Sta Elev

670.27 96.16 668.4
664.65 164.42 664.59
667.79 182.69 668.84
678.03

num= 3
n Val Sta n Val

.05 182.69 .1

Lengths: Left Channel
112 112

Sta Elev Sta Elev
156.22 668.53 158.69 666.07
165.79 665.03 166.43 665.04

193.2 668.9 238.09 668.33

Right
112

Coeff Contr. Expan.
.1 .3

RS: 4995

num=
Elev

719.54
694.84
676.74
668.65
674.54
694.45
719.34

num=
n Val

.05

Lengths:

33
Sta Elev St.

1022 714.54 105.
1140 691.74 115(
1315 674.84 139(
1465 669.65 148.
1662 679.45 168.
1780 699.34 181(
1895 724.45

3
Sta n Val

1450 .1

Left Channel Right
180.8 181.3 177.9

a Elev
5 709.65
0 691.74
0 669.34
5 669.54
5 690.04
0 704.34

Sta Elev
1075 704.45
1180 689.34
1430 667.65
1540 667.74
1725 686.74
1835 709.84

Coeff Contr. Expan.
.1 .3

RS: 4810

num= 18
Elev Sta Elev

670.47 30.66 668.65
668.51 201.6 666.51
664.09 220.3 668.33
667.68 361.14 676.54

num= 3
n Val Sta n Val

.05 220.3 .1

Lengths: Left Channel
74 73.7

Sta
57.63

202.75
253.63

Right
76
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Elev Sta Elev
668.16 111.49 668.7
663.97 210.2 664.04
667.96 275.4 667.76

coeff Contr. Expan.
.1 .3



wal kerRunFl d

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: FEMA
Station Elevation

Sta Elev
1000 724.65
1080 701.74
1390 684.34
1690 669.54
2020 674.65
2225 699.34
2410 724.65

RS: 4735

BHY
Data

Sta
1015
1110
1430
1860
2042
22401,

num=
El ev

719.65
699.45
683.74
667.84
679.84
704.34

31
Sta

1030
1140
1478
1870
2075
2280

Elev
714.54
694.65
684.45
664.24
684.45
709.65

n Val
.1

Sta
1058
1186
1620
1880
2120
2330

El ev
709.84
689.34
679.54
666.54
689.45
714.45

Sta
1068
1280
1660
2000
2175
2355

Elev
704.54
686.74
674.84
669.45
694.74
719.24

Manning's n values
Sta n Val

1000 .1

num= 3
Sta n Val Sta

1860 .05 1880

Bank Sta: Left
1860

Right
1880

Lengths: Left Channel
41.8 43

Right
43

Coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: Walker Run
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
2.2 676.54

182.33 667.17
284.81 662.09

320.4 666.76

RS: 4692

Data
Sta

14.2
248.38
290.66
380.91

num=
Elev

673.9
667.34
662.02
669.4

18
Sta

29.44
268.47
296.54
431.24

El ev
673.96
666.03
662.16
681.51

n Val
.1

Sta
39.22

281.75
298.07

Elev
671.77
664.29
664.62

Sta
100.41
284.12
299.42

El ev
668.46
662.53
666.98

Manning's n Values
Sta n Val Sta
2.2 .1 248.38

Bank Sta: Left Right
248.38 299.42

CROSS SECTION

RIVER: Walker Run
REACH: 1

num= 3
n Val Sta

.05 299.42

Lengths: Left channel
188.7 197

Right
188.8

coeff Contr. Expan.
.1 .3

INPUT
Description: FEMA
Station Elevation

Sta Elev
1000 724.65
1060 703.74
1500 684.74
1950 671.74
2240 664.54
2420 689.45
2645 714.24

BHX
Data

Sta
1020
1100
1670
1990
2280
2450
2740

RS: 4495

num=
El ev

719.24
699.24
683.74
669.34
669.54
694.24
719.45

33
Sta

1038
1148
1820
2100
2300
2480
2790

El ev
714.24
694.84
679.74
667.74
674.24
699.24
724.45

n Val
.1

sta
1050
1208
1905
2220
2320
2510

El ev
709.45
689.54
673.74
664.74
679.65
704.45

Sta
1058
1315
1910
2230
2360
2560

Elev
704.45
688.74
674.24
663.74
684.24
709.34

Manning's n values
Sta n Val

1000 .1

num= 3
Sta n Val Sta

2220 .05 2240

Bank Sta: Left
2220

Right
2240

Lengths: Left Channel
77.5 81

Right
77.6

Coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: walker Run
REACH: 1 RS: 4414
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INPUT
Descri pti on:
Station Elevation

Sta Elev
-5.7 673.7

240.89 666.16
316.82 666.65

Data
Sta

1.31
297.49
331.76

num=
El ev

671.76
667.18
668.59

13
Sta Elev

19.96 669.88
302.08 662.9
406.27 680.82

Sta Elev Sta Elev
70.87 667.77 193.46 667.01

308.32 662.46 313.21 662.89

Manning's
Sta

-5.7

n values
n val sta

.1 297.49

num= 3
n Val Sta n val

.05 316.82 .1

Lengths: Left Channel
114.9 119

Bank Sta: Left Right
297.49 316.82

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: FEMA BHW
Station Elevation Data

Sta Elev Sta
1000 724.84 1032
1130 699.34 1158
1370 674.24 1408
1735 663.24 1745
1955 684.65 1985
2075 709.34 2105

Right
117.5

Coeff Contr.
.1

Expan.
.3

RS: 4295

num=
El ev

719.74
694.24
669.34
665.45
689.74
714.24

29
Sta

1052
1180
1470
1800
2015
2152

Elev
714.24
689.45
669.45
666.45
694.24
719.54

n val
.1

Sta
1075
1210
1600
1820
2045
2215

El ev
709.54
684.65
667.54
674.24
699.24
724.34

Sta
1100
1262
1730
1875
2060

Elev
704.54
679. 54
665.24
679.65
704.54

Manning's n values
Sta n val

1000 .1

num= 3
Sta n Val Sta

1730 .05 1745

Bank Sta: Left
1730

Right
1745

Lengths: Left channel
160.8 170.5

Right
164.4

coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
9.79 672.78

200.6 666.07
219.86 666.1
549.86 674.65

RS: 4130

Data
Sta

38.19
205.29
253.95

num=
El ev

668.15
663.4

665.83

16
Sta

65.97
210.07
269.33

Elev
666.24
661.54
665.98

n val
.1

Sta
127.28
214.21
370.38

Elev Sta
666.03 170.88
661.99 216.84
665.85 415.17

Elev
665.59
662.54
670.09

Manning's
Sta

9.79

n values
n Val Sta

.1 200.6

num= 3
n Val Sta

.05 219.86

Bank Sta: Left Right
200.6 219.86

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: FEMA BHV
Station Elevation Data

Sta Elev Sta
1000 724.24 1030
1102 699.65 1128
1330 674.54 1390
1630 664.84 1740
2125 684.45 2162
2245 714.45 2258

Manning's n values

Lengths: Left Channel
87.5 89.5

Right
81.1

coeff Contr.
.1

Expan.
.3

RS: 4043

num=
Elev

719.24
694.34
671.54
667.24
689.34
714.84

num=

29
Sta

1048
1150
1520
1910
2188
2270

3

Elev
714.45
689.65
667.84
669.54
694.74
719.74

Sta
1062
1205
1620
1960
2210
2295

El ev
709.45
684.54
664.34
674.65
699.34
724.34

Sta
1080
,1242
1625
2040
2220

Elev
704.95
679.34
662.24
679.54
704.54
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Sta n Val Sta
1000 .1 1620

Bank Sta: Left Right
1620 1630

CROSS SECTION

walkerRunFld
n val Sta n val

.05 1630 .1

Lengths: Left Channel Right
67.9 88.3 73.6

Coeff Contr. Expan.
.1 .3

RIVER: walker Run
REACH: 1 RS: 3972

INPUT
Description: U/S XS of Market Street Bridge
Station Elevation Data num= 21

Sta Elev Sta Elev Sta Elev
123.85 674.24 171.83 670.24 197.75 670.47
223.06 665.53 249.69 664.89 259.88 664.22
277.41 661.6 281.39 661.43 285.52 661.64
372.3 666.78 391.2 666.21 536 666.78

788.66 674.34

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

123.85 .1 268.46 .05 287.08 .1

Bank Sta: Left Right Lengths: Left Channel
. 268.46 287.08 101.2 98.1

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

123.85 202.37 670.8 F
341.4 788.66 670.3 F

BRIDGE

Sta Elev Sta Elev
204.44 667.88 215.91 667.02
268.46 664.16 270.18 661.21
287.08 664.59 315.58 665.35

559 667.64 748.66 669.45

RIVER: walker Run
REACH: 1 RS: 3914

INPUT
Description: Market Street Bridge
Distance from Upstream XS = 40.1
Deck/Roadway width = 43.1
weir Coefficient = 2.5
Upstream Deck/Roadway Coordinates

num= 16
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

0 673.611 673.611 71.3 672.778 672.278
216.18 671.069 671.069 254.71 670.8 664.72
260.36 673.78 663.04 260.37 673.78 669.04
283.42 673.78 669.04 283.43 673.78 663.08
285.1 670.45 664.36 287.02 670.3 665.83

435.84 667.629 667.629

Upstream Bridge Cross Section Data
Station Elevation Data num= 19

Sta Elev Sta Elev Sta Elev
-113.65 679.5 -20.65 674.7 0 673.611
216.18 671.069 254.71 664.72 261 663.04
287.02 665.83 339.19 669.234 435.84 667.629
604.35 674.8 684.35 679.7 769.35 684.6

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

-113.65 .1 254.71 .05 287.02 .1

Bank Sta: Left Right Coeff Contr. Expan.
254.71 287.02 .3 .7

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

-113.65 202.37 670.8 F
341.4 1000 670.3 F

Downstream Deck/Roadway Coordinates
num= 15
Sta Hi Cord Lo Cord Sta Hi Cord LO Cord

0 673.611 673.611 71.3 672.778 672.278
216.18 671.069 671.069 254.71 670.8 664.72
260.36 673.42 668.72 272.2 673.42 668.72

Right
100.6

Sta
151.64
260.35

272.2
285

339.19

Sta
71.3

272.49
464.35

1000

Coeff Contr. Expan.
.3 .7

Hi Cord
671.546

670.8
673.78
673.78

669.234

El ev
672.778
661.04

668.7
684:6

Lo Cord
671.546

663.3
669.04
664.36

669.234

Sta Elev
151.64 671.546
283.42 663.08
554.35 669.7

Sta Hi Cord Lo Cord
151.64 671.546 671.546
260.35 670.8 661.95
283.42 673.42 668.72
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283.43 673.42 661.35 285 673.42 664.36 285.1 670.45 664.3
289.14 670.3 664.78 339.19 669.234 669.234 435.84 667.629 667.62

Downstream Bridge Cross Section Data
Station Elevation Data num= 19

Sta Elev Sta Elev Sta Elev Sta Elev St.
-350 679.5 -113.65 679.5 -20.65 674.7 0 673.611 71.

151.64 671.546 216.18 671.069 254.71 664.72 261 663.04 272.4
283.42 663.08 287.02 665.83 339.19 669.234 435.84 667.629 464.3
554.35 669.7 604.35 674.8 684.35 679.7 769.35 684.6

Manning's n Values num= 4
Sta n Val Sta n Val Sta n val Sta n Val

-350 .1 -113.65 .1 254.71 .055 287.02 .1

Bank Sta: Left Right Coeff Contr. Expan.
254.71 287.02 .4 .8

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

-350 200 670.9 F
310 769.35 670.3 F

Upstream Embankment side slope = 0 horiz. to 1.0 ver
Downstream Embankment side slope = 0 horiz. to 1.0 ver'
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins 668.7
Energy head used in spillway design
Spillway height used in design
weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow

Submerged Inlet Cd = 1.5
Submerged Inlet + Outlet Cd = .8
Max LOW Cord = 670.1

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

6
9

a Elev
3 672.778
9 661.04
5 668.7

tical
tical

RIVER: Walker Run
REACH: 1 RS: 3860

INPUT
Description: D/S XS of Market Street Bridge
Station Elevation Data num= 15

Sta Elev Sta Elev Sta Elev
117.66 675.84 137.05 672.03 181.62 671.65
262.64 664.21 265.16 663.32 266.08 661.15
288.12 663.96 295.78 666.15 334.66 665.91

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

117.66 .1 265.16 .055 288.12 .04

Bank Sta: Left Right Lengths: Left Channel
265.16 288.12 75.5 68.6

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

117.66 200 670.9 F
310 357.79 670.3 F

CROSS SECTION

Sta
219.23
272.52
349.26

Right
74.8

El ev
671.09
660.73
667.65

Sta
253.06
283.67
357.79

El ev
668.65
661.59
668.52

Coeff Contr. Expan.
.4 .8

RIVER: Walker Run
REACH: 1 RS: 3785
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INPUT
Description: FEMA
Station Elevation

Sta Elev
1000 724.34
1140 699.34
1360 669.34
1550 667.24
1900 676.54
2095 699.45
2150 724.34

BHU
Data

Sta
1022
1172
1412
1580
1980
2108

num=
Elev

719.24
689.54
664.95
666.74
679.54
707.65

31
Sta

1052
1260
1430
1650
2035
2118

El ev
714.84
684.65
660.24
666.15
684.65
709.65

n val
.04

Sta
1085
1290
1440
1760
2055
2130

Elev
709.45
679.74
665.95
669.45
689.45
714.45

Sta
1110
1318
1500
1800
2080
2140

El ev
704.45
674.84
665.84
674.34
694.54
719.34

Manning's n values
Sta n Val

1000 .1

num= 3
Sta n val Sta

1412 .055 1440

Bank Sta: Left
1412

Right
1440

Lengths: Left Channel
63.5 56.1

Right
58.3

Coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
46.72 679.91

181.15 666.12
187.89 660.4
222.51 665.76

402 665

RS: 3735

Data
Sta

74.63
181.25
192.29
281.32

420

num=
Elev

675.8
664.03
660.36
665.28

666

25
Sta

101.02
182.71
196.75
293.21

422

Elev
670.65
662.51
660.67
664.71

666

n val
.04

Sta
135.38
184.32
199.82

340
440

Elev
.669.18
662.24
660.74

664
666

Sta
157.56
185.67
207.26

396
642.15

Elev
666.89
660.86
665.22

664
669.34

Manning's
Sta

46.72

n values
n val Sta

.1 181.15

num= 3
n val Sta

.055 207.26

Bank Sta: Left Right
181.15 207.26

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: FEMA BHT
Station Elevation Data

Sta Elev Sta
1000 724.24 1055
1240 699.45 1280
1428 674.34 1455

1513.34 660.29 1514.53
1527.37 664.82 1537.93

1750 666.34 1770
2125 679.34 2180
2262 704.84 2285

Lengths: Left Channel
208.1 193.9

Right
194.8

Coeff Contr.
.1

Expan.
.3

RS: 3532

num=
Elev

719.34
694.84
671.09
659.03
664.34
665.74
684.34
709.84

40
Sta

1095
1330

1479.93
1518.38
1612.95

1850
2200
2325

El ev
715.15
689.54

668.1
658.71
662.99
666.34
690.15
714.45

n val
.08

Sta
1155
1368

1496.1
1519.83
1728.54

1975
2222
2372

El ev
709.45
684.95
666.46
658.78
663.46
669.34
694.34
719.95

Sta
1190
1390

1510.17
1524.51

1730
2000
2232
2415

El ev
704.84
679.74
662.05
659.04
665.04
674.74
699.95
724.34

Manning's
Sta

1000

n values
n Val Sta

.08 1496.1

num= 3
n val Sta

.06 1527.37

Bank Sta: Left Right
1496.1 1527.37

Lengths: Left channel
123.6 125

Right
123.9

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: Walker Run
REACH: 1 RS: 3410

INPUT
Description:
Station Elevation Data

Sta Elev Sta
num= 19

Elev Sta Elev Sta Elev
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33.79
131.86
159.04

376

Manning's
Sta

33.79

674.7
658.02
661.67
661.82

76.45
136.11
173.29

381.4

668.35 118.62
657.9 138.1
662.2 193.85

662.93 385.18

wal kerRunFI d
664.23 127.12 658.22
658.16 141.34 659.72
659.88 228.32 660.18
663.96 402.12 664.21

129.14 657.83
154.15 659.99
314.35 662.42

n values
n Val sta

.08 118.62

num=
n Val

.05

3
Sta

141.34
n Val

.08

Bank Sta: Left Right
118.62 141.34

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: FEMA BHS
Station Elevation Data

Sta Elev Sta
1000 724.34 1095
1275 699.65 1285
1360 674.65 1420
1550 658.95 1680
2042 674.65 2080
2162 699.45 2180

Lengths: Left Channel
36.2 35

Right
34.9

Coeff Contr. Expan.
.1 .3

RS: 3375

num=
Elev

719.34
694.45
664.54
664.84
679.74
704.84

29
Sta

1140
1305
1443
1705
2100
2225

El ev
714.45
689.54
659.24
664.24
685.04
709.84

n Val
.08

sta
1170
1320
1448
1800
2125
2260

El ev
709.84
684.34
657.24
666.74
689.34
714.34

Sta
1220
1338
1460
1978
2140

El ev
704.45
679.95
658.34
669.45
694.95

Manning's n values
Sta n Val

1000 .08

num= 3
Sta n val Sta

1443 .05 1460

Bank Sta: Left Right
1443 1460

CROSS SECTION

Lengths: Left channel
92.9 96

Right
103.3

Coeff Contr. Expan.
.1 .3

RIVER: Walker Run
REACH: 1

INPUT
Description:
Station Elevation

Sta Elev
40.42 666.96
81.65 657.27
96.28 660.96

653 665.2

RS: 3278

Data
Sta

56.89
82.94

102.77

num=
El ev

663.45
657.07
661.42

16
Sta

68.65
85.53

111.91

El ev
662.53
657.01
662.29

n Val
.06

Sta
75.07
86.77

155.88

El ev
662.03

657.6
661.02

Sta
79.29
90.32

343

El ev
658.4

660.28
662.66

Manning's n Values
Sta n Val Sta

40.42 .06 75.07

num= 3
n Val Sta

.05 90.32

Bank Sta: Left
75.07

Right
90.32

Lengths: Left Channel
195.6 214

Right
204.6

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: Walker Run
REACH: 1

INPUT
Description: FEMA
Station Elevation

Sta Elev
1000 724.24
1290 699.54
1385 674.95
1530 656.15
2070 671.34
2310 694.84

RS: 3065

BHR
Data

Sta
1095
1300
1405
1670
2178
2355

num=
Elev

719.84
695.04
669.74
661.45
674.65
699.34

29
Sta

1110
1315
1425
1805
2210
2420

El ev
714.74
689.84
664.54
664.34
679.34
704.34

n Val
.06

Sta
1210
1330
1510
1828
2248
2525

El ev
709.34
684.45
656.74
666.54
687.54
709.34

Sta
1260
1355
1520
1978
2285

Elev
704.34
679.45
655.95
669.65
689.95

Manning's n Values
Sta n Val

1000 .06

num= 3
Sta n Val Sta

1510 .05 1530
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Bank Sta: Left Right
1510 1530

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
34.18 664.58 74.16

152.24 655.9 153.74
164.41 660.28 192.14
491.53 665.76

Manning's n Values
Sta n Val Sta

34.18 .06 148.16

Bank Sta: Left Right
148.16 164.41

CROSS SECTION

RIVER: Walker Run
REACH: 1

INPUT
Description: FEMA BHQ
Station Elevation Data

Sta Elev Sta
-421.78 724.45 -301.78
-153.78 699.84 -121.78

-53.78 674.34 48.22
302.74 659 389.32
458.22 656.74 578.22
754.54 668 774.2

1043.22 669.65 1258.22
1418.22 689.24 1433.22
1593.22 714.34

Manning's n Values
Sta n Val Sta

-421.78 .06 396.22

Bank Sta: Left Right
396.22 415.22

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
5.46 666.85 121.54

269.53 654.41 272.46
282.17 658.65 550.04

Manning's n Values
Sta n Val Sta

5.46 .06 265.68

Bank Sta: Left Right
265.68 282.17

CROSS SECTION

walkerRunFld
Lengths: Left Channel Right

129.8 116.6 121.4
Coeff Contr. Expan.

.1 .3

RS: 2949

num=
Elev

659.96
655.8

659.68

16
Sta

96.72
155.46
255.96

Elev
659.48
655.77
659.64

num= 3
n Val Sta n Val

.05 164.41 .06

Lengths: Left channel
211 213.4

Sta
132.97
156.94
464.54

Right
221.1

Elev
659.67
655.96
662.65

Sta
148.16
158.15
474.11

El ev
660.33
656.45
665.45

coeff Contr. Expan.
.1 .3

RS: 2730

num=
El ev

719.95
694.54
671.45

658
662.24

668
671.65
694.95

41
Sta

-223.78
-109.78
166.22
396.22
717.97
792.47

1296.22
1453.22

Elev
714.45
689.54
669.54
656.24

663
668

674.74
699.95

Sta
-179.78
-93.78
173.22
408.22
739.24
798.22

1338.22
1478.22

Right
94.4

Elev
709.34
684.54
669.04
654.74

664
667.34
679.54
704.34

Sta
-159.78
-71.78
247.22
415.22
745.24
878.22

1383.22
1558.22

Elev
704.34
679.34
664.34
656.24

665
666.24
684.54
709.24

num= 3.
n Val Sta n Val

.05 415.22 .06

Lengths: Left Channel
99.6 93.9

Coeff Contr. Expan.
.1 .3

RS: 2634

num= 15
Elev Sta Elev

661.36 218.2 657.67
653.74 274.6 653.83
660.42 638.28 663.53

num= 3
n Val Sta n Val

.05 282.17 .06

Lengths: Left Channel
137.8 138

Sta
260.41
275.22

654

Right
136.4

Elev
658.53
654.29
664.03

Sta
265.68
275.87

663

El ev
658.26

655.2
667.65

coeff Contr. Expan.
.1 .3

RIVER: walker Run
REACH: 1 RS: 2497
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INPUT
Description: U/S XS of Walker Run Crossing
Station Elevation Data num= 23

Sta Elev Sta Elev sta Elev
12.53 665.89 39.47 664.2 44.97 663.57
205.6 657.61 262.97 657.78 280.78 656.99

288.71 653.76 291.25 653.78 294.33 654.23
297.97 657.53 303.08 657.83 439.74 659.15
658.58 665.36 678.36 665.96 682.31 667.16

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

12.53 .06 280.78 .05 297.97 .06

Bank Sta: Left Right Lengths: Left Channel

280.78 297.97 33.8 35.1

BRIDGE

Sta Elev Sta Elev
107.45 659.28 166.22 657.83
283.96 654.28 286.94 653.51
295.69 655.07 296.61 655.54
528.78 658.58 585.34 660.05

Right
35.9

Coeff Contr.
.3

Expan.
.7

RIVER: walker Run
REACH: 1 RS: 2480

INPUT
Description: Walker Run crossing
Distance from Upstream XS = 9.5
Deck/Roadway width = 13.8
weir Coefficient = 2.5
Upstream Deck/Roadway Coordinates

num= 29
Sta Hi Cord Lo Cord Sta Hi Cord

11.87 665.82 665.82 47.14 662.724
113.05 659.88 659.28. 162.23 658.903
211.42 658.93 657.61 287.93 658.98

290 659.02 654.27 292.65 659.05
294.77 659.103 657.67 297.73 659
297.95 659 654.24 301.58 658.9
303.52 658.95 655.54 304.43 658.97
422.97 660.036 657.82 447.67 660.3
591.63 661.4 660.06 605.41 662.027
665.09 666 665.37 694.26 667.627

Upstream Bridge Cross Section Data
Station Elevation Data num= 24

Sta Elev Sta Elev Sta
11.87 665.882 39.22 664.19 46.11

211.42 657.61 270.23 657.78 287.93
295.57 653.36 295.74 653.75 297.74
303.52 655.54 304.43 657.53 310.59
591.63 660.06 653 664.61 665.09

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

11.87 .06 287.93 .05 304.43

Bank Sta: Left Right coeff Contr.
287.93 304.43 .3

Downstream Deck/Roadway Coordinates
num= 31
Sta Hi Cord Lo Cord Sta Hi Cord

11.87 665.82 665.82 47.14 662.724
74.04 660.848 658.43 114.78 659.4

222.04 658.91 657.5 268.28 658.96
289.31 658.99 654 290.86 659.01
292.65 659.05 653.74 292.66 659.05
297.73 659 657.67 297.74 659
301.58 658.9 655 302.27 658.9
380.66 659.9 659.03 418.1 659.99
520.51 661 658.78 538.81 661.1
605.41 662.027 660 615.07 662.1
694.26 667.627 667.627

Downstream Bridge Cross Section Data
Station Elevation Data num= 24

Sta Elev Sta Elev Sta
-10 665.882 11.87 665.882 50.11

222.04 657.5 268.28 657.91 282.83
293.18 653.85 295.81 653.81 296.52

Lo Cord
662.724
.658.06

657
653.74
657.67

655
657.53
659.14

661
667.627

El ev
663.57

657
653.79
657.82
665.37

n val
.06

Expan.
.7

Lo Cord
662.724
658.43
657.91
654.02
657.67
654.24
657.21
659.03
659.14
661.25

El ev
662.78
657.41
654.02

Sta
74.04

172.76
289.31
292.65
297.74
301.83
310.59
533.91

653

Sta
113.05

290
297.95
447.67
694.25

Hi Cord
660.848
658.91
658.99
659.05

659
658.9

659.05
660.9

665

Elev
659.28
654.27
654.24
659.14
667.63

LO Cord
660.848
657.83

655
657.67
654.24
655.06
657.82
658.57
664.61

Sta Elev
172.76 657.83

293.2 653.74
301.83 655.06
533.91 658.57

Sta
62.28

162.23
282.83
292.33
294.77
298.39
365.85
422.97

544.9
669.45

Sta
62.28

290.86
298.39

Page 33

Hi Cord
661.7

658.903
658.98
659.02

659.103
659

659.8
660.036

661.2
665

Elev
659.98
654.02
654.38

LO Cord
659.98

657
657.41
653.93
657.67
654.38
658.01
658.78
659.31
664.61

Sta Elev
114.78 658.43
292.33 653.93
302.27 657.21
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365.85 658.01 380.66 659.03 418.1 659.03 520.51 658.78 538.8:
544.9 659.31 615.07 661.25 669.45 664.61 694.25 667.63

Manning's n values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val
-10 .06 11.87 .06 282.83 .05 302.27 .06

Bank Sta: Left Right Coeff contr. Expan.
282.83 302.27 .3 .7

Upstream Embankment side slope = 0 horiz. to 1.0 ver
Downstream Embankment side slope = 0 horiz. to 1.0 ver
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins 659.2
Energy head used in spillway design
Spillway height used in design
weir crest shape = Broad Crested

Number of Bridge coefficient Sets = 1

Low Flow Methods and Data
Energy

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow

Submerged Inlet Cd = 1.5
Submerged Inlet + Outlet Cd .8
Max Low Cord = 658.5

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

1 659.14

tical
tical

RIVER: walker Run
REACH: 1 RS: 2462

INPUT
Description: D/S XS of walker Run Crossing
Station Elevation Data num= 22

Sta Elev Sta Elev Sta Elev
9.2 666.86 49.93 662.78 70.39 659.98

283.65 657.9 298.45 657.41 305.06 654.03
311.78 654.02 315.94 654.96 317.95 657.21
433.04 659.03 535.44 658.78 555.06 659.14
684.19 664.6 700.62 665.24

Manning's n values - num= 3
Sta n Val Sta n val Sta n Val
9.2 .06 298.45 .05 317.95 .06

Bank Sta: Left Right Lengths: Left channel
298.45 317.95 117 123

CROSS SECTION

Sta Elev Sta Elev
130.3 658.42 237.98 657.49

307.41 653.92 309.95 653.86
381.94 658.01 396.57 659.03
560.39 659.8 629.95 661.26

Right
126.5

coeff Contr. Expan.
.3 .7

RIVER: Walker Run
REACH: 1

INPUT
Description: FEMA BHP
Station Elevation Data

Sta Elev Sta
1000 724.34 1030
1150 699.45 1170
1295 674.54 1400
1700 664.34 1735
2100 657.34 2145
2440 659.84 2600
3100 667.54 3250

manning's n values

RS: 2339

num=
El ev

719.34
694.54
669.95
664.95
655.34
661.34
669.24

num=

34
Sta Elev

1080 714.65
1195 689.54
1500 666.74
1772 664.45
2250 653.24
2735 664.54
3350 671.34

3

sta Elev
1108 710.15
1225 684.65
1590 664.54
1825 659.24
2268 654.45
2755 666.54
3465 674.65

Sta Elev
1130 704.54
1240 679.24
1630 663.34
1888 659.65
2350 656.45
2900 667.34
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sta n Val
1000 .06

Bank Sta: Left
2145

CROSS SECTION

Sta
2145

Right
2268

walkerRunFld
n Val Sta n Val

.05 2268 .06

Lengths: Left channel I Right
62.3 64.8 61.8

Coeff Contr. Expan.
.1 .3

RIVER: Walker Run
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-85.7 666.85 -46.1
67.54 658.17 89.33
99.01 652.22 102.9

507.83 659.46 557.25

Manning's n Values
Sta n Val Sta

-85.7 .06 89.33

Bank Sta: Left Right
89.33 105.71

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-101 660.01 41.82

307.09 656.3 314.38
358.78 652.08 360.05
369.75 654.6 370.25

818.4 659.6 905

Manning's n Values
Sta n Val Sta

-101 .06 354.66

Bank Sta: Left Right
354.66 370.25

CROSS SECTION

RIVER: walker Run
REACH: 1

INPUT
Description: FEMA BHO
Station Elevation Data

Sta Elev Sta
1000 689.34 1100
1450 670.04 1635
2298 654.34 2300
2600 654.74 2715
3230 659.65 3345

Manning's n values
Sta n Val Sta

1000 .06 2715

Bank Sta: Left Right

2715 2750

CROSS SECTION

RS: 2274

num=
El ev

663.17
656.46
653.21
660.35

19
Sta Elev
-23 659.97

91.41 654.78
104.42 653.39

636 663.34

Sta
16.47
92.23

105.71
650.4

Right
129.1

El ev
657.72
652.48
655.36
665.34

Sta Elev
45.83 658.28
95.09 651.42

121.29 656.82

num= 3
n Val Sta n Val

.05 105.71 .06

Lengths: Left Channel
136.2 136.2

Coeff Contr. Expan.
.1 .3

RS: 2139

num= 23
Elev Sta Elev

658.6 77.75 655.4
656.84 327.19 656.9
651.18 362.06 650.72
655.38 374.79 656.34
662.46 916.1 663.58

num= 3
n Val Sta n Val

.05 370.25 .06

Lengths: Left channel
126.7 129

Sta
217.23
354.66
364.09
396.01

Right
129.7

El ev
654.68
655.54
651.21
655.99

Sta
305.8

357.53
366.47
767.34

El ev
654.64
654.39
651.49
658.35

Coeff Contr. Expan.
.1 .3

RS: 2010

num=
El ev

686.54
664.45
655.95
654.34
664.65

num=
n Val

.05

Lengths:

23
Sta

1230
1798
2460
2740
3360

3

Elev
684.34
659.74
655.95
652.24
664.45

Sta
1275
2030
2470
2750

Right
88.3

El ev
679.45
656.54
654.34
654.54

Sta
1340
2295
2475
2960

Elev
674.84
655.65
655.95
657.34

Sta n Val
2750 .06

Left Channel
84.1 85.6

Coeff Contr. Expan.
.1 .3

RIVER: walker Run
REACH: 1 RS: 1925
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INPUT
Description:
station Elevation Data

Sta Elev Sta
-232.06 658.01 -166.67
101.09 655.65 109.35
120.12 651.09 123.07
142.56 655.17 278.44
700.01 659.91

num=
Elev

655.4
655.67

651.4
654.58

num=
n Val

.05

21
Sta

34.55
111.58
125.43
368.74

3
Sta

128.49

El ev
654.38
653.77

652.9
655.3

n Val
.06

Sta
78.78

113.72
126.09
496.43

Elev
654.68
652.28
654.67
655.55

Sta
85.55

115.93
128.49
623.92

Elev
655

651.72
655.57
656.57

Manning's
Sta

-232.06

n values
n Val sta

.06 109.35

Bank Sta: Left Right
109.35 128.49

CROSS SECTION

RIVER: Walker Run
REACH: 2

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-627.1 658.01 -562.09
48.57 654.71 66.44
91.51 650.67 93.9

108.02 654.27 243
560.78 658.01

Manning's n values
Sta n Val Sta

-627.1 .08 85.07

Lengths: Left Channel
282.6 325.9

Right
321

coeff Contr. Expan.
.1 .3

RS: 1602

num=
El ev

656.01
654.61
650.84
654.08

21
Sta

-429.8
72.14
96.86

428.23

El ev
655.01
654.79
651.6

655.01

n Val
.08

Sta
-285.4
85.07
98.18

456.83

Elev
654.01
654.21

651.9
656.01

Sta
20.81
87.82
100.7

487.78

Elev
654.67

651.4
654.03
657.01

num= 3
n Val Sta

.06 100.7

Bank Sta: Left
85.07

CROSS SECTION

Right
100.7

Lengths: Left Channel
202.2 203.5

Right
203

Coeff Contr.
.1

Expan.
.3

RIVER: Walker Run
REACH: 2

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-214.73 660.01 -151.73

-47.9 653.01 -26.6
143.69 653.86 148.69
156.89 651.34 158.69
165.69 649.95 166.99
172.09 654.15 177.99
246.57 653.84 359.8

536.5 656.01 540.2

RS: 1402

num=
El ev

657.01
653.01
654.03
650.52
650.67
653.93
654.16
657.01

38
Sta

-116.53
61.72

153.69
160.49
168.49
183.69
416.89

548.5

Elev
656.01
652.96
654.21

650.2
651.36
653.92
654.15
658.01

n Val
.08

Sta
-65.33
129.69
156.09
161.99
169.29

187.1
519.9

Elev
655.01
653.53
654.04
649.8

651.84
653.79
654.01

Sta
-57.33
136.69
156.39
163.69
169.89
232.35

527.8

Elev
654.01

653.6
652.1

649.82
653.64
653.34
655.01

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

-214.73 .08 156.09 .06 169.89

Bank Sta: Left Right
156.09 169.89

CROSS SECTION

RIVER: walker Run
REACH: 2

Lengths: Left Channel
183 194

Right
196.3

Coeff Contr.
.1

Expan.
.3

RS: 1208

INPUT
Description: FEMA
Station Elevation

Sta Elev
1000 724.54
1190 694.84

BHN
Data

Sta
1035
1225

num=
Elev

719.34
689.54

18
Sta Elev

1060 714.65
1265 684.95

Sta Elev
1080 709.34
1380 674.54
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1528 665.15
1765 651.34

Manning's n Values
Sta n Val

1000 .08

Bank Sta: Left. Ri
1740

CROSS SECTION

WalkerRunFld
1570 659.45 1680 651.74 1740 651.34 1752 650.74
2205 659.24 2220 664.24

num= 3
Sta n Val Sta n Val

1740 .06 1765 .08

iht Lengths: Left Channel Right Coeff Contr. Expan.
'65 228.9 218.5 209.9 .1 .3

ig
17

I

RIVER: Walker Run
REACH: 2

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-41.4 660.01 -4.3

125.76 650.82 126.92
138.23 653.22 149.36
497.17 656.01 516.5

Manning's n values
Sta n Val Sta

-41.4 .08 118.97

Bank Sta: Left Right
118.97 138.23

CROSS SECTION

RIVER: walker Run
REACH: 2

INPUT
Description: FEMA BHM
Station Elevation Data

Sta Elev Sta
1000 724.54 1035
1200 699.74 1238
1402 674.95 1445
1700 650.95 1710
2080 659.84 2200
2590 664.34

Manning's n values
Sta n Val Sta

1000 .09 1700

Bank Sta: Left Right
1700 1720

CROSS SECTION

RS: 990

num=
El ev

656.01
650.45
652.61
658.01

num=
n Val

.06

Lengths:

17
Sta

32.63
132.87
186.43

Elev Sta Elev Sta Elev
652.9 63.74 651.93 118.97 653.07

649.47 135.28 649.66 136.76 650.43
652.59 234.63 654.38 362.19 653.45

3
Sta n Val

138.23 .08

Left Channel Right
56.8 56.5 58.9

Coeff Contr. Expan.
.1 .3

RS: 933

num=
Elev

719.54
694.84
669.34
649.74
663.45

num=
n Val

.05

Lengths:

26
Sta

1088
1270
1480
1720
2300

El ev
714.74
689.84
664.45
650.65
663.65

Sta
1120
1290
1530
1750
2400

Right
45.9

Elev
710.04
684.65
659.74
654.54
663.45

Sta Elev
1152 704.34
1340 679.95
1590 654.45
1900 657.04
2500 664.95

3
Sta n Val

1720 .09

Left Channel
48.7 48.4

Coeff Contr. Expan.
.1 .3

RIVER: walker Run
REACH: 2 RS: 884

INPUT
Description: U/S XS of Private Farm Road
Station Elevation Data num= 19

Sta Elev Sta Elev Sta Elev
-288 691.97 -147.11 671.47 -33 660.01

71.68 653.18 101.89 653.2 117.08 652.72
123.02 648.62 125.03 649.16 129.44 653.21

524 662.27 538 663.17 560.8 664.45

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

-288 .09 117.08 .05 129.44 .09

Bank Sta: Left Right Lengths: Left Channel
117.08 129.44 20.6 19.1

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

Sta
12.49
120.1

174.49
607.89

Right
19.6
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El ev
656.08
649.74
652.41
664.67

Sta
52.79
121.4

194.38

El ev
653.68
649.01

652.9

Expan.
.7

coeff Contr.
.3



Wal kerRunFl d
-288 112.93 652.53

133.68 607.89 652.53

CULVERT

F
F

RIVER: Walker Run
REACH: 2 RS: 875

INPUT
Description: Private Farm Road
Distance from Upstream XS = 1.6
Deck/Roadway width = 15.1
weir coefficient = 2.5
Upstream Deck/Roadway Coordinates

num= 17
Sta Hi Cord Lo Cord Sta Hi Cord

12.14 656.071 656.071 52.52 653.686
115.86 653.386 649.74 122.61 652.528
124.23 652.54 648.9 130.22 653.444
194.42 653.1 652.9 217.91 652.805
465.08 656.47 656.47 522.51 662.265
535.81 663.177 663.177 535.99 663.037

Upstream Bridge Cross Section Data
Station Elevation Data num= 20

Sta Elev Sta Elev Sta
-322.11 691.97 -147.11 671.47 -2.11

71.38 653.18 101.3 653.2 116.89
121.18 649.01 122.65 648.62 124.23
173.58 652.41 194.42 652.9 297.89

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

-322.11 .09 116.89 .05 129.48

Bank Sta: Left Right Coeff Contr.
116.89 129.48 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

Lo Cord
653.686

648.62
653.21

652.805
662.265
663.037

El ev
656.57
652.72
648.9

656.07

n Val
.09

Expan.
.7

Sta
71.38

122.83
173.58

378.6
535.78

Sta
12.14

120.15
124.43
337.89

Hi Cord
653.5

652.53
653.2

653.084
663.101

Elev
656.071
649.74
649.16
656.67

Lo Cord
653.18
648.66
652.41

653.084
663.101

Sta Elev
52.52 653.686

120.82 648.93
129.48 653.21
607.89 664.67

-322.11 112.93 652.53
133.68 607.89 652.53

Downstream Deck/Roadway
num= 24
Sta Hi Cord Lo Cord

12.14 656.071 656.071
115.86 653.386 651.91
122.85 652.53 651.24
123.57 652.53 651.64
124.03 652.53 650.11
136.9 653.4 652.21
378.6 653.084 653.084

535.78 663.101 663.101

Downstream Bridge Cross Se
Station Elevation Data

Sta Elev Sta
-322.11 691.97 -147.11

77.11 652.55 116.71
126.1 648.93 130.12

297.89 656.07 337.89

Manning's n Values
Sta n Val Sta

-322.11 .09 116.71

Bank Sta: Left Right
116.71 136.9

Ineffective Flow num=
Sta L Sta R Elev

-322.11 109 652.53
136 607.89 652.53

:oordinates

Sta Hi Cord
52.52 653.686

122.61 652.528
123.07 652.53
123.79 652.53
126.1 652.53

185.27 653.2
465.08 656.47
535.81 663.177

ection Data
num= 18

Elev Sta
671.47 -2.11
651.91 123.34
649.62 136.9
656.67 607.89

num= 3
n Val Sta

.05 136.9

Coeff Contr.
.3

2
Permanent

F
F

Lo Cord
653.686

649.92
651.64
651.24
648.93
652.86
656.47

663.177

El ev
656.57
649.92
652.21

664.667

n Val
.09

Expan.
.7

Sta
77.11

122.73
123.32
123.91
130.22
217.91
522.51
535.99

Sta
12.14

124.03
185.27

Hi Cord
653.4

652.53
652.53
652.53

653.444
652.805
662.265
663.037

Elev
656.071
650.11
652.86

LO Cord
652.55
650.54

651.8
650.54
649.62

652.8
662.265
663.037

Sta Elev
52.52 653.686

125.51 649.41
218.62 652.8

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

= 0 horiz. to 1.0 vertical
= 0 horiz. to 1.0 vertical
= .98
= 654.4
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Spillway height used in design
weir crest shape = Broad Crested

Number of Culverts = 1

Culvert Name Shape Rise Span
Culvert #1 Circular 2.75
FHWA Chart # 2 - Corrugated Metal Pipe Culvert
FHWA Scale # 3 - Pipe projecting from fill
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance LOSS Coef Exit Loss Coef

2.2 14.9 .023 .023 .1 .9 1
Upstream Elevation = 648.96

Centerline Station = 123.3
Downstream Elevation = 649.411

centerline Station = 123.2

CROSS SECTION

RIVER: walker Run
REACH: 2 RS: 863

INPUT
Description: D/S XS of Private Farm Road
Station Elevation Data num= 15

Sta Elev Sta Elev Sta Elev
-294 691.97 -147.11 671.47 -22.2 660.01

72.57 652.55 113.12 651.91 120.43 649.92
133.22 652.21 182 652.85 214.18 652.8

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

-294 .09 113.12 .05 133.22 .09

Bank Sta: Left Right Lengths: Left Channel
113.12 133.22 157.2 147.1

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

-294 109 652.53 F
136 588 652.53 F

CROSS SECTION

Sta
24.99

123.41
518.46

Right
138.4

El ev
655.04
648.96
662.27

sta
34.67
126.4

588

Elev
653.86
649.62
664.67

Expan.
.7

Coeff Contr.
.3

RIVER: Walker Run
REACH: 2

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-92.4 658.01 2.21

100.08 650.67 101.47
110.34 648.14 111.67

278.3 653.09 365.34

Manning's n Values
Sta n Val Sta

-92.4 .09 100.08

Bank Sta: Left Right
100.08 114.47

CROSS SECTION

RIVER: walker Run
REACH: 2

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-86.6 657.01 -45.02

170.47 649.65 172.89
182.05 647.71 182.91
269.71 656.85

RS: 715

num= 17
Elev Sta Elev

655.41 40.88 653.76
648.52 104.64 647.91
648.52 114.47 650.93
656.46

num= 3
n Val Sta n Val

.05 114.47 .09

Lengths: Left Channel
172 178.4

Sta Elev Sta Elev
46.14 653.57 77.95 651.4

107.47 647.9 108.96 648.04
126.37 650.97 191.93 651.64

Right
188.1

Coeff Contr. Expan.
.1 .3

RS: 536

num=
Elev

655.01
647.93
648.29

16
Sta Elev

5.76 652.05
174.84 647.22

184.3 650.54

Sta Elev Sta Elev
48.16 650.97 149.99 651.14

176.44 647.18 179.25 646.97
191.59 650.96 206.95 652.58
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Manning's n Values
Sta n Val Sta

-86.6 .09 170.47

num=
n Val

.05

3
Sta

184.3

walkerRunFld

n Val
.09

Bank Sta: Left
170.47

Right
184.3

Lengths: Left Channel
89.9 107

Right
110.1

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: walker Run
REACH: 2

INPUT
Description: FEMA
Station Elevation

Sta Elev
1000 686.54
1150 664.54
1430 647.24
1750 661.74
2365 669.34
2750 699.34

BHL
Data

Sta
1050
1210
1440
1860
2450
2800

RS: 428

num=
Elev

684.84
659.34
649.65
664.45
671.34
704.65

28
Sta

1090
1250
1550
2000
2540
2920

El ev
679.84
655.54
654.34
666.54
674.54
709.45

n Val
.09

Sta
1110
1350
1605
2100
2640

El ev
674.45
651.74
656.65
667.34
684.34

Sta
1130
1410
1630
2180
2700

Elev
669.65
649.34
659.45
667.84
689.54

Manning's n Values
Sta n Val

1000 .09

num= 3
Sta n Val Sta

1410 .05 1440

Bank Sta: Left
1410

Right
1440

Lengths: Left Channel
84.2 119.6

Ri.ght
73.2

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: walker Run
REACH: 2

INPUT
Description:
Station Elevation

Sta Elev
7.67 656.47

131.05 647.09
140.48 648.18
267.01 652.4

Data
Sta

30.04
132.71
141.29'309.86

RS: 350

num=
El ev

652.51
647.08
649.59
655.02

num=
n Val

.05

18
Sta

50.26
135.14
150.13
325.84

El ev
651.27
647.17

.650.23
655.85

Sta
122.31
138.64
156.97

El ev
650.39
647.65
649.72

Sta
128.41
139.08
249.39

El ev
647.64
648.11
650.76

Manning's
Sta

7.67

n values
n Val Sta

.09 122.31

3
Sta n Val

141.29 .09

Bank Sta: Left Right
122.31 141.29

Lengths: Left Channel
169.4 222.4

Right
165.9

Coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: walker Run
REACH: 2

INPUT
Description:
Station Elevation

Sta Elev
8.8 659.55

32'.38 649.12
42.19 646.41

197.88 650.38

Data
Sta

15.53
33.4

44.77
234.08

RS: 185

num=
El ev

658.78
647.67
646.96
652.49

20
Sta

23.2
34.97
46.4

273.02

El ev
653.48
646.89
647.15
654.62

n Val
.09

Sta
25.13
37.17
49.26

299.87

Elev
652.64

646.4
649.32
655.74

Sta
29.31
40.26
59.74

305.41

Elev
649.46
646.66
649.89
656.59

Manning's n values
Sta n Val
8.8 .09

num= 3
Sta n Val Sta

32.38 .05 49.26

Bank Sta: Left
32.38

Right Lengths: Left Channel
49.26 39.3 58

Right
36.4

Coeff Contr. Expan.
.1 .3

CROSS SECTION

RIVER: walker Run
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REACH: 2

INPUT
Description: FEMA
Station Elevation

Sta Elev
1000 699.45
1260 682.65-
1530 674.84
1650 649.45
1870 655.84
2450 666.74
2838 689.54
3100 714.45

RS: 147

BHK
Data num= 36

Sta Elev Sta
1040 694.84 1100
1340 684.95 1400
1555 669.65 1580
1660 646.74 1670
1900 654e74 1925
2623 669.65 2720
2848 694.34 2900

num= 3
Sta n Val Sta

1650 .05 1670

Elev
691.54
681.65
664.34
649.34
659.34
674.65
699.45

n Val
.09

Sta
1170
1440
1610
1750
2100
2760
2940

El ev
689.54
679.65
659.24
651.74
661.54
679.34
704.45

Sta
1210
1490
1640
1830
2240
2800
3010

Elev
687.54
676.95
655.04
654.84
664.95
684.54
709.45

Manning's
Sta

1000

n values
n Val

.09

Bank Sta: Left
1650

Right
1670

Lengths: Left Channel
138.5 154.5

Right
134.1

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: walker Run
REACH: 2

INPUT
Description:
Station Elevation

Sta Elev
-177.52 656.04

53.81 646.7
64.38 648.11
249.3 651.46

Data
Sta

33.24
54.7

69.53
251.06

RS: 011

num=
Elev

653.12
645.84
648.34
651.01

19
Sta

38.49
57.12
79.21
293.8

3
Sta

64.38

El ev
652.67
645.71
649.32
653.77

n Val
.09

Sta
45.07
59.41

111.92
352.41

Elev
649.46
645.74
649.09
660.72

Sta
51.29
61.18
167.8

El ev
648.2

646.53
651.4

Manning's n values
Sta n Val

-177.52 .09

num=
Sta n Val

51.29 .05

Bank Sta: Left
51.29

Ineffective Flow
Sta L Sta R

-177.52 42
90 352.41

Right
64.38

num=
El ev

652.95
652.95

Lengths: Left Channel
39.9 38

2
Permanent

F
F

Right
43.7

coeff Contr. Expan.
.3 .7

BRIDGE

RIVER: Walker Run
REACH: 2 RS: -10

INPUT
Description: Market Street
Distance from Upstream XS = 8.5
Deck/Roadway width = 24.9
weir Coefficient = 2.5
Upstream Deck/Roadway Coordinates

num= 19
Sta Hi Cord Lo Cord Sta Hi Cord

-172.52 655.288 32.59 653.113
44.69 654.155 62.11 656.025
62.61 656.065 647.975 63.5 656.085
65.9 656.125 650.675 66.3 656.125
69.6 656.065 647.975 70 656.045

98.44 654.145 98.45 652.945
253.49 653.245

Lo Cord

644.195
649.645
650.645
646.915

Elev
651.925
644.995

652.5

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
-172.52 655.288 32.43 652.375

59.2 645.945 61.39 645.095
86.15 648.555 116.5 649.245
350.6 655.245 358.85 656.245

Manning's n Values num=

Sta
44.69

62.5
65.5
68.3

70.35
172.12

Sta
48.62
67.71

253.49
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Hi Cord
652.945
656.045
656.125
656.085
656.025

652.5

El ev
648.705
645.785
653.245

Lo Cord

646.915
650.645
649.645
644.915

17
Sta

38.83
65.45

172.12

Sta
55.15
70.85
332.2

El ev
647.445
647.355
654.325

3



sta n val sta n Val Sta
-172.52 .09 55.15 .05 70.85

Bank Sta: Left Right Coeff Contr.
55.15 70.85 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

-172.52 42 652.95 F
90 358.85 652.95 F

Downstream Deck/Roadway coordinates
num= 19
Sta Hi Cord Lo-Cord Sta Hi Cord

-199.02 655.288 6.09 653.113
,18.19 653.665 35.61 656.025
36.11 656.095 648.765 37 656.165
39.4 656.225 650.865 39.8 656.225
43.1 656.095 648.765 43.5 656.075

71.94 654.415 71.95 652.945
226.99 653.245

Downstream Bridge cross Section Data
Station Elevation Data num= 20

Sta Elev Sta Elev Sta
-199.02 655.288 -6.99 653.185 1.13

31.8 647.955 33.72 646.465 36.22
44.81 644.305 48.1 645.855 51

145.62 652.5 226.99 653.245 332.2

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

-199.02 .09 31.8 .05 51

Bank Sta: Left Right Coeff Contr.
31.8 51 .3

Ineffective Flow num= 2
Sta L Sta R , Elev Permanent

-199.02 15.72 652.95 F
63.89 358.85 652.95 F

walkerRunFld
n Val

.09

Expan.
.7

LO Cord

645.195
649.835
650.835
647.995

El ev
653.145
645.845
647.395
654.325

n Val
.09

Expan.
.7

Sta
18.19

36
39

41.8
43.85

145.62

Hi Cord
652.945
656.075
656.225
656.165
656.025

652.5

Lo Cord

647.915
650.835
649.835
646.665

Sta Elev
26.39 648.445
42.3 643.715

72.07 651.545
358;85 656.245

Sta Elev
13.19 650.795
39.63 644.505
61.17 647.815
350.6 655.245

Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins 654.4
Energy head used in spillway design
SpiIIway height used in design
weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow

Submerged Inlet Cd = 1.5
Submerged Inlet + Outlet Cd .8
Max Low Cord = 652.5

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: Walker Run
REACH: 2 RS: -30

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
-199.02 656.04 -46.68 654.28

30.08 649.2 35.6 648.71

20
Sta Elev

-4.4 653.95
37.35 647.22

Sta
4.43

38.98
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Elev
653.9
646.6

Sta Elev
17.96 651.54
41.82 645.27



45.52 644.46 48.05
79.88 650.16 85.95

Manning's n Values
Sta n Val Sta

-199.02 .09 35.6

Bank Sta: Left Right
35.6 53.56

Ineffective Flow num=
Sta L Sta R Elev

-199.02 15.72 652.95
63.89 319.73 652.95

CROSS SECTION

RIVER: walker Run
REACH: 2

INPUT
Description:
Station Elevation Data

Sta Elev sta
-15 653.95 8.17

49.12 645.82 52.33
65.38 648.62 71.37
294.7 652.01 299.5

Manning's n values
Sta n Val Sta
-15 .09 36.56

Bank Sta: Left Right
36.56 62.68

CROSS SECTION

RIVER: walker Run
REACH: 2

INPUT
Description:
Station Elevation Data

Sta Elev Sta
-151.5 656.03 0

30.73 645.21 33.05
43.72 648.39 63.07
218.8 653.01

Manning's n values
Sta n Val Sta

-151.5 .09 28.15

Bank Sta: Left Right
28.15 43.72

CROSS SECTION

RIVER: walker Run
REACH: 2

INPUT
Description: FEMA BHJ
Station Elevation Data

Sta Elev Sta
1000 684.34 1092
1310 660.04 1330
1408 645.74 1412
1570 649.04 1610
1750 669.34 1790

Manning's n values
Sta n Val Sta

1000 .09 1405

Bank Sta: Left Right

walkerRunFld
645.07 52.27 646.61 53.56 648.15 63.11
652.29 181.4 651.9 273.84 653.77 319.73

num= 3
n Val Sta n Val

.05 53.56 .09

Lengths: Left channel Right Coeff Contr.
39.8 41.7 52.9 .3

2
Permanent

F
F

648.57
659.02

Expan.
.7

RS: -78

num=
El ev

649.27
645.43
648.11
653.01

num=
n Val

.05

Lengths:

17
Sta

36.56
54.96
81.36

El ev
649.66
645.72
648.01

Sta Elev
42.24 648.9
58.47 646.11
96.66 649.71

sta Elev
46.48 646.51
62.68 648.65

189 651.01

3
Sta n Val

62.68 .09

Left Channel
70.8 70.8

Right
80.2

Coeff Contr. Expan.
.1 .3

RS: -154

num=
Elev

654.28
644.9
648.9

num=
n Val

.05

Lengths:

16
Sta

13.15
35.85

97

Elev Sta Elev Sta Elev
649.96 23.45 649.01 28.15 648.96
645.52 40.46 645.66 41.74 646.07
649.15 199.07 650.01 206.89 651.01

3
Sta n Val

43.72 .09

Left Channel Right
75 75 75

Coeff Contr. Expan.
.1 .3

RS: -255

num= 22
Elev Sta

679.54 1128
657.54 1350
647.95 1450
649.84 1670
674.84

num= 3
n Val Sta

.05 1412

coeff Contr.

El ev
674.34
654.84
649.65
654.34

n Val

.09

Expan.

Sta Elev
1170 669.34
1372 649.74
1490 649.24
1712 659.34

sta Elev
1230 664.54
1405 647.24
1525 649.34
1740 664.84
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.31405 1412 .1

Profile Output Table - Standard Table 1

River
E.G. Elev

(ft)

walker Run
681.63

walker Run
683.38

walker Run
677.20

walker Run
678.98

walker Run
676.58

walker Run
678.04

Reach
E.G. Slope

(ft/ft)

1

0.02251
1
0.02781

River
Vel Chnl

(f t/s)

5862
10.81

5862
14.32

Sta Prol
Flow Area

(sq ft)

100
321.10

500
536.34

fi le Q Total Min Ch El
Top width Froude # Chl

(cfs) (ft)(ft)

W.S. Elev Crit W.S.

(ft) (ft)

1
0.00176
1
0.00294

1
0.00295
1
0.00420

walker Run 1

walker Run
673.74

walker Run
676.72

walker Run
672.39

walker Run
674.06

walker Run
672.16

walker Run
673.71

walker Run
671.86

walker Run
673.18

walker Run
671.76

walker Run
673.00

walker Run
671.72

walker Run
672.91

walker Run
671.61

walker Run
672.63

walker Run
671.56

walker Run
672.49

1
0.01851
1
0.02127

1
0.00157
1
0.00236

0.00273
1
0. 00405

1
0.00103
1
0.00206

1
0.00143
1
0.00281

1
0.00051
1
0.00122

1
0.00066
1
0.00173

1
0.00066
1
0.00180

5547
4.35
5547
6.50

5282
6.02
5282
7.99

5250

5198
11.33

5198
15.15

5107
3.56
5107
5.16

4995
4.39
4995
6.37

4810
3.19
4810
5.01

4735
3.60
4735
5.66

4692
2.30
4692
3.93

4495
2.88
4495
5.06

4414
2.71
4414
4.82

100
890.41

500
1263.59

100
457.36

500
1027.61

year storm
162.84

year storm
172.55

year storm
218.06

year storm
226.57

year storm
226.49

year storm
259.44

1640.00

3600.00

1640.00

3600.00

1640.00

3600.00

Bridge

0.92

1.07

0.29

0.39

0.38

0.46

667.03

667.03

676.24 673.33

677.59 675.45

675.53

675.53

680.72 680.72

682.00 682.00

100
231.39

500
383.75

100
989.81

500
1463.18

100
826.98

500
1236.24

100
1208.61

500
1630.02

100
1096.91

500
1480.08

100
1379.63

500
1773.58

100
1350.83

500
1673.15

100
1401.92

500
1700.93

year storm
223.91

year storm
249.54

year storm
288.98

year storm
306.07

year storm
269.66

year storm
296.47

year storm
329.14

year storm
345.41

year storm
330.82

year storm
341.66

year storm
349.44

year storm
360.30

year storm
335.74

year storm
354.76

year storm
345.90

year storm
355.68
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1640.00
0.87

3600.00
0.98

1640.00
0.26

3600.00
0.34

1640.00
0.35

3600.00
0.45

1640.00
0.21

3600.00
0.30

1640.00
0.26

3600.00
0.37

1640.00
0.16

3600.00
0.25

1640.00
0.19

3600.00
0.31

1640.00
0.17

3600.00
0.29

665.71

665.71

664.59

664.59

666.24

666.24

663.49

663.49

664.24

664.24

662.02

662.02

663.74

663.74

662.46

662.46

672.25

674.34

672.30

673.89

672.05

673.49

671.80

673.05

671.69

672.83

671.68

672.79

671.57

672.50

671.52

672.37

669.38 677.11 674.58

669.38 678.79 675.66

672.25

674.34

670.22

671.16
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Walker Run 1 4295 100 year storm 1640.00 663.24 671.46
671.49 0.00054 2.50 1632.18 421.29 0.16

walker Run 1 4295 500 year storm 3600.00 663.24 672.20
672.29 0.00156 4.52 1947.75 428.96 0.28

Walker Run 1 4130 100 year storm 1640.00 661.54 671.41
671.42 0.00027 1.82 2046.31 435.84 0.11

walker Run 1 4130 500 year storm 3600.00 661.54 672.03
672.09 0.00089 3.49 2326.10 458.16 0.21

walker Run 1 4043 100 year storm 1640.00 662.24 671.38
671.39 0.00042 2.27 1939.12 532.22 0.14

walker Run 1 4043 500 year storm 3600.00 662.24 671.94
672.00 0.00134 4.25 2243.45 551.40 0.26

walker Run 1 3972 100 year storm 1640.00 661.21 671.36 667.07
671.37 0.00020 1.68 2526.31 605.88 0.10

Walker Run 1 3972 500 year storm 3600.00 661.21 671.88 668.65
671.92 0.00067 3.23 2844.33 616.38 0.18

walker Run 1 3914 Bridge

walker Run 1 3860 100 year storm 1640.00 660.73 667.84 667.09
668.89 0.01004 8.79 216.92 96.28 0.61

walker Run 1 3860 500 year storm 3600.00 660.73 669.38 669.38
671.91 0.01787 13.55 307.84 114.87 0.85

walker Run 1 3785 100 year storm 1640.00 660.24 667.18 667.18
667.74 0.01141 7.39 336.84 292.96 0.62

walker Run 1 3785 500 year storm 3600.00 660.24 667.19 667.94
669.82 0.05357 16.04 340.75 294.84 1.34

walker Run 1 3735 100 year storm 1640.00 660.36 666.48 665.54
666.65 0.00307 3.88 503.03 298.67 0.31

walker Run 1 3735 500 year storm 3600.00 660.36 667.62 666.45
667.89 0.00323 4.58 899.98 387.86 0.33

walker Run 1 3532 100 year storm 1640.00 658.71 664.66 664.66
665.29 0.02558 8.39 336.81 224.33 0.77

walker Run 1 3532 500 year storm 3600.00 658.71 665.80
666.49 0.02464 9.18 601.73 253.04 0.78

walker Run 1 3410 100 year storm 1640.00 657.83 663.82 662.43
663.94 0.00300 4.24 712.23 265.45 0.35

walker Run 1 3410 500 year storm 3600.00 657.83 664.94
665.19 0.00496 6.19 1027.34 290.72 0.46

walker Run 1 3375 100 year storm 1640.00 657.24 663.78
663.86 0.00133 3.46 863.92 233.31 0.25

walker Run 1 3375 500 year storm 3600.00 657.24 664.83
665.04 0.00312 5.92 1137.03 308.39 0.40

walker Run 1 3278 100 year storm 1640.00 657.01 662.97 662.97
663.49 0.01432 8.65 383.49 317.40 0.72

walker Run 1 3278 500 year storm - 3600.00 657.01 664.08
664.49 0.01009 8.42 819.43 462.58 0.63

walker Run 1 3065 100 year storm 1640.00 655.95 662.04 659.47
662.14 0.00145 3.66 730.89 245.14 0.27

walker Run 1 3065 500 year storm 3600.00 655.95 663.34
663.55 0.00237 5.36 1100.27 320.40 0.35

walker Run 1 2949 100 year storm 1640.00 655.77 661.56
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661.79 0.00729
Walker Run 1

663.13 0.00524

walkerRunFld
5.83 509.78 329.00
2949 500 year storm
5.95 1017.06 416.68

0.50
3600.00 655.77

0.45

walker Run
661.18

walker Run
662.34

walker Run
660.97

walker Run
662.02

walker Run
660.73

walker Run
661.66

walker Run

walker Run
659.58

walker Run
660.58

walker Run
659.29

walker Run
660.24

walker Run
659.17

walker Run
660.06

walker Run
657.40

walker Run
658.56

walker Run
657.22

walker Run
658.39

walker Run
657.16

walker Run
658.33

walker Run
656.99

walker Run
658.18

walker Run
656.89

walker Run
658.09

walker Run
656.77

walker Run
657.97

1
0.00134
1
0.00264

1
0.00351
1
0.00411

1
0.00090
1
0.00159

1

1
0.00735
1
0.00623

1
0.00036
1
0.00078

1
0.00981
1
0.01204

1
0.00214
1
0.00217

1
0.00085
1
0.00072

1
0.00059
1
0.00064

2
0.00045
2
0.00034

2
0.00050
2
0.00048

2
0.00085
2
0.00096

2730
3.40
2730
5.35

2634
4.68
2634
5.69

2497
2.72
2497
3.96

2480

2462
6.44
2462
6.80

2339
1.65
2339
2.72

2274
8.18
2274
9.93

2139
3.38
2139
3.93

2010
2.13
2010
2.33

1925
1.77
1925,
2.15

1602
1.46
1602
1.45

1402
1.59
1402
1.74

1208
2.30
1208
2.77

100
785.64

500
1087.36

100
696.87

500
1145.75

100
1150.81

500
1608.61

100
519.60

500
1013.13

100
1335.67

500
1878.74

100
438.59

500
820.04

100
865.59

500
1597.04

100
1485.30

500
2731.39

100
1640.90

500
2655.22

100
2515.34

500
3865.33

100
2023.17

500
2866.66

100
1443.04

500
2032.89

year storm
272.20

year storm
305.83

year storm
426.74

year storm
478.41

year storm
507.16

year storm
532.14

year storm
459.79

year storm
516.85

year storm
503.26

year storm
658.75

year storm
387.16

year storm
523.00

year storm
549.99

year storm
728.42

year storm
966.77

year storm
1181.03

year storm
847.24

year storm
895.44

year storm
1080.54

year storm
1187.88

year storm
686.83

year storm
722.58

year storm
456.81

year storm
539.64
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1640.00
0.25

3600.00
0.37

1640.00
0.36

3600.00
0.40

1640.00
0.19

3600.00
0.26

Bridge

1640.00
0.54

3600.00 0.51

1640.00
0.13

3600.00
0.20

1640.00
0.61

3600.00
0.69

1640.00
0.27

3600.00
0.28

1640.00
0.19

3600.00
0.18

1640.00
0.15

3600.00
0.16

1860.00
0.11

3100.00
0.10

1860.00
0.11

3100.00
0.11

1860.00
0.17

3100.00
0.19

654.74

654.74

653.74

653.74

653.51

653.51

653.86

653.86

653.24

653.24

651.42

651.42

650.72

650.72

652.24

652.24

651.09

651.09

650.67

650.67

649.80

649.80

650.74

650.74

662.90

661.09

662.14

660.84

661.83

660.69

661.57

659.30

660.31

659.26

660.16

658.64

659.48

657.33

658.46

657.20

658.36

657.14

658.30

656.98

658.16

656.88

658.07

656.74

657.92

659.26

659.86

658.64

659.48

656.10

656.87
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walker Run
656.57

Walker Run
657.76

walker Run
656.46

Walker Run
657.65

Walker Run
656.25

walker Run
657.44

walker Run

walker Run
656.18

Walker Run
657.38

walker Run
655.83

Walker Run
657.01

walker Run
655.59

walker Run
656.71

walker Run
655.46

walker Run
656.54

walker Run
655.36

walker Run
656.40

walker Run
655.19

walker Run
656.15

walker Run
655.10

Walker Run
655.99

walker Run
654.78

walker Run
655.44

walker Run

walker Run
654.02

walker Run

2
0.00096
2
0.00091

2
0.00328
2
0.00345

2
0.00581
2
0.00503

2

2
0.00295
2
0.00300

2
0.00146
2
0.00165

2
0.00130
2
0.00169

2
0.00117
2
0.00156

2
0.00086
2
0.00126

2
0.00098
2
0.00155

2
0.00331
2
0.00558

2
0.00116
2
0.00207

2

2
0.00480
2

990
2.28
990
2.51

933
5.59
933
6.44

884
6.24
884
6.59

875

863
4.92
863
5.63

715
3.85
715
4.53

536
3.79
536
4.72

428
3.69
428
4.67

350
3.11
350
4.09

185
3.48
185
4.71

147
5.97
147
8.25

011
3.86
011
5.39

-10

-30
7.39
-30

100
1455.12

500
2071.98

100
724.81

500
1097.15

100
688.16

500
1066.49

100
834.23

500
1217.61

100
1105.10

500
1555.58

100
1093.64

500
1445.07

100
1054.59

500
1404.69

100
1238.61

500
1551.32

100
1120.00

500
1367.68

100
625.03

500
771.06

100
1161.07

500
1402.37

year storm
511.53

year storm
533.88

year storm
282.76

year storm
366.27

year storm
292.08

year storm
347.54

year storm
302.32

year storm
351.16

year storm
357.68

year storm
417.70

year storm
305.51

year storm
343.92

year storm
319.53

year storm
357.75

year storm
301.02

year storm
317.24

year storm
264.17

year storm
282.18

year storm
191.48

year storm
243.67

year storm
382.56

year storm
430.41

1860.00

3100.00

1860.00

3100.00

1860.00

3100.00

culvert

1860.00

3100.00

1860.00

3100.00

1860.00

3100.00

1860.00

3100.00

1860.00

3100.00

1860.00

3100.00

1860.00

3100.00

1860.00

3100.00

Bridge

1860.00

3100.00

649.47
0.17

649.47
0.17

649.74
0.40

649.74
0.43

648.62
0.46

648.62
0.44

648.96
0.37

648.96
0.38

647.90
0.25

647.90
0.28

646.97
0.24

646.97
0.28

647.24
0.25

647.24
0.29

647.08
0.20

647.08
0.25

646.40
0.22

646.40
0.28

646.74
0.41

646.74
0.53

645.71
0.24

645.71
0.32

644.46
0.47

644.46

656.54

657.72

656.25

657.40

656.05

657.23

656.03

657.20

655.76

656.91

655.51

656.59

655.36

656.39

655.30

656.31

655.12

656.02

654.82

655.49

654.70

655.30

654.99

655.62

654.48

655.13

652.67

652.96

100 year storm
546.58 255.23

500 year storm
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655.32 0.00413 7.66 980.02 384.37 0.45

walker Run 2 -78 100 year storm 1860.00 645.43 653.52
653.63 0.00158 3.92 1007.20 312.39 0.27

walker Run 2 -78 500 year storm 3100.00 645.43 654.87
655.00 0.00160 4.48 1431.20 314.50 0.28

walker Run 2 -154 100 year storm 1860.00 644.90 653.37
653.49 0.00197 4.45 858.83 216.03 0.29

walker Run 2 -154 500 year storm 3100.00 644.90 654.68
654.85 0.00231 5.36 1150.66 253.36 0.32

walker Run 2 -255 100 year storm 1860.00 645.74 653.29 650.73
653.35 0.00149 3.72 1114.02 299.31 0.26

walker Run 2 -255 500 year storm 3100.00 645.74 654.60 651.23
654.68 0.00162 4.37 1521.10 321.15 0.27

Tributary 1 6850 100 year storm 303.50 709.19 711.95 711.95
712.55 0.05765 6.42 49.26 40.97 0.85

Tributary 1 6850 500 year storm 615.69 709.19 712.72 712.72
713.53 0.04633 7.33 85.46 52.94 0.81

Tributary 1 5930 100 year storm 303.50 692.00 695.49 694.41
695.55 0.00238 1.91 155.41 105.67 0.19

Tributary 1 5930 500 year storm 615.69 692.00 696.21 694.97
696.32 0.00284 2.39 237.78 121.05 0.21

Tributary 1 5500 100 year storm 303.50 691.00 692.04 692.04
692.52 0.08834 5.60 54.57 56.50 0.98

Tributary 1 5500 500 year storm 615.69 691.00 693.23
693.61 0.02428 4.90 125.00 62.13 0.58

Tributary 1 4750 100 year storm 303.50 684.00 686.28 684.86
686.32 0.00277 1.52 200.10 105.21 0.19

Tributary 1 4750 500 year storm 615.69 684.00 686.89
686.97 0.00454 2.33 265.88 110.85 0.26

Tributary 1 4530 100 year storm 303.50 684.00 686.03 686.03
686.04 0.00066 0.73 415.50 219.53 0.09

Tributary 1 4530 500 year storm 615.69 684.00 686.37 686.02
686.39 0.00157 1.26 489.93 222.97 0.15

Tributary 1 4528 culvert

Tributary 1 4500 100 year storm 303.50 683.30 684.80 684.80
685.52 0.07709 6.59 45.01 146.10 0.97

Tributary 1 4500 500 year storm 615.69 683.30 685.00 685.00
685.13 0.00406 1.65 226.99 148.77 0.23

Tributary 1 4400 100 year storm 303.50 675.78 678.48 678.60
679.05 0.05829 5.88 50.39 66.08 0.70

Tributary 1 4400 500 year storm 615.69 675.78 678.28 679.12
682.54 0.58711 17.46 37.31 62.22 2.20

Tributary 1 3356 100 year storm 303.50 667.67 671.01 671.01
671.02 0.00152 1.99 514.13 604.14 0.21

Tributary 1 3356 500 year storm 615.69 667.67 671.09 671.02
671.12 0.00484 3.62 560.74 609.00 0.38

Tributary 1 3306.66* 100 year storm 303.50 667.39 670.21 670.03
670.28 0.00775 4.18 251.04 441.91 0.49

Tributary 1 3306.66* 500 year storm 615.69 667.39 670.62
670.69 0.00689 4.42 449.13 511.66 0.48
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669.72

Tributary
670.16

Tributary
669.15

Tributary
669.63

Tributary
668.59

Tributary
669.12

Tributary
668.06

Tributary
668.65

Tributary
667.60

Tributary
668.23

Tributary
667.39

Tributary
668.01

Tributary
667.17

Tributary
667.79

Tributary
666.95

Tributary
667.56

Tributary
666.72

Tributary
667.34

Tributary
666.52

Tributary
667.14

Tributary
666.19

Tributary
666.82

Tributary
665.85

Tributary
666.47

Tributary
665.47

Tributary
666.09

1
0.00806
1
0.00730

1
0.00799
1
0.00714

1
0.00764
1
0.00672

1
0.00694
1
0.00610

1
0.00552
1
0.00545

1
0.00563
1
0.00564

1
0.00583
1
0.00588

1
0.00596
1
0.00600

1
0.00582
1
0.00580

1
0.00463
1
0.00460

1
0.00484
1
0.00485

1
0.00513
1
0.00517

1
0.00562
1
0.00557

3257.33*
4.06
3257.33*
4.42

3208. *
3.75
3208. *
4.17

3158.66*
3.34
3158.66*
3.83

3109.33*
2.89
3109.33*
3.47

3060
2.40
3060
3.15

3014.8*
2.47
3014.8*
3.24

2969.6*
2.55
2969.6*
3.34

2924.4*
2.59
2924.4*
3.38

2879.2*
2.57
2879.2*
3.32

2834
2.29
2834
2.94

2770.5*
2.67
2770.5*
3.32

2707.*
3.04
2707.*
3.69

2643.5*
3.44
2643.5*
4.07

walkerRunFld
100 year storm

237.96 364.42
500 year storm

405.46 389.19

100
231.10

500
388.38

100
225.97

500
377.58

100
223.02

500
370.05

100
227.77

500
362.62

100
225.54

500
357.75

100
222.80

500
353.55

100
222.79

500
353.99

100
228.20

500
365.59

100
261.55

500
419.87

100
251.98

500
406.26

100
241.39

500
391.13

100
227.36

500
373.06

year storm
320.68

year storm
337.34

year storm
281.34

year storm
298.47

year storm
246.69

year storm
264.40

year storm
216.44

year storm
233.34

year storm
211.79

year storm
229.16

year storm
209.62

year storm
227.55

year storm
211.11

year storm
228.88

year storm
216.04

year storm
242.12

year storm
245.39

year storm
275.01

year storm
237.92

year storm
270.23

year storm
230.78

year storm
264.71

year storm
224.12

year storm
257.73

303.50 667.11
0.51

615.69 667.11
0.50

303.50 666.83
0.50

615.69 666.83
0.49

303.50 666.56
0.48

615.69 666.56
0.48

303.50 666.28
0.45

615.69 666.28
0.45

303.50 666.00
0.39

615.69 666.00
0.42

303.50 665.78
0.40

615.69 665.78
0.43

303.50 665.56
0.41

615.69 665.56
0.44

303.50 f 665.33
0.41

615.69 665.33
0.44

303.50 665.11
0.40

615.69 665.11
0.43

303.50 664.89
0.35

615.69 664.89
0.38

303.50 664.27
0.37

615.69 664.27
0.40

303.50 663.64
0.40

615.69 663.64
0.42

303.50 663.02
0.42

615.69 663.02
0.44

669.64

670.09

669.08

669.56

668.54

669.06

668.02

668..59

667.57

668.17

667.36

667.95

667.13

667.73

666.91

667.51

666.69

667.29

666.50

667.11

666.17

666.77

665.81

666.41

665.42

666.03

Tributary 1 2580.* 100 year storm
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665.07 0.00609 3.79 211.80 214.25 0.45

Tributary 1 2580.* 500 year storm 615.69 662.40 665.61
665.69 0.00610 4.45 352.78 251.20 0.47

Tributary 1 2516.5* 100 year storm 303.50 661.77 664.53
664.62 0.00686 4.18 193.44 203.87 0.48

Tributary 1 2516.5* 500 year storm 615.69 661.77 665.13
665.23 0.00696 4.89 329.44 246.88 0.50

Tributary 1 2453.* 100 year storm 303.50 661.15 663.97
664.09 0.00833 4.66 172.56 186.06 0.53

Tributary 1 2453.* 500 year storm 615.69 661.15 664.59
664.72 0.00791 5.29 309.32 246.51 0.53

Tributary 1 2389.5* 100 year storm 303.50 660.52 663.34
663.47 0.00942 4.90 168.95 189.90 0.56

Tributary 1 2389.5* 500 year storm 615.69 660.52 664.14
664.24 0.00585 4.68 351.08 266.04 0.46

Tributary 1 2326 100 year storm 303.50 659.90 663.14
663.17 0.00207 2.54 310.65 225.12 0.27

Tributary 1 2326 500 year storm 615.69 659.90 663.96
664.00 0.00200 2.97 518.66 288.12 0.27

Tributary 1 1658 100 year storm 303.50 657.96 661.60
661.66 0.00247 3.03 253.83 196.62 0.30

Tributary 1 1658 500 year storm 615.69 657.96 662.42
662.49 0.00252 3.57 422.68 210.71 0.32

Tributary 1 1360 100 year storm 303.50 658.00 659.91 659.74
660.16 0.01443 4.79 110.93 141.83 0.67

Tributary 1 1360 500 year storm 615.69 658.00 660.25 660.25
660.73 0.02381 7.02 164.38 169.74 0.89

Tributary 1 1281 culvert

Tributary 1 1252 100 year storm 303.50 656.64 659.13 658.71
659.35 0.02336 4.25 83.02 260.75 0.55

Tributary 1 1252 500 year storm 615.69 656.64 659.57 659.25
659.61 0.00445 2.14 380.55 284.40 0.25

Tributary 1 1222.6* 100 year storm 303.50 656.44 658.95
658.97 0.00413 1.77 241.50 257.61 0.23

Tributary 1 1222.6* 500 year storm 615.69 656.44 659.44
659.48 0.00464 2.20 373.97 281.64 0.25

Tributary 1 1193.2* 100 year storm 303.50 656.24 658.82
658.85 0.00418 1.81 240.32 257.77 0.23

Tributary 1 1193.2* 500 year storm 615.69 656.24 659.30
659.34 0.00488 2.27 367.35 280.53 0.26

Tributary 1 1163.8* 100 year storm 303.50 656.05 658.70
658.73 0.00423 1.84 238.38 257.16 0.23

Tributary 1 1163.8* 500 year storm 615.69 656.05 659.15
659.19 0.00526 2.36 357.55 279.44 0.27

Tributary 1 1134.4* 100 year storm 303.50 655.85 658.58
658.61 0.00426 1.87 236.59 255.25 0.24

Tributary 1 1134.4* 500 year storm 615.69 655.85 658.98
659.03 0.00586 2.49 343.55 277.02 0.29

Tributary 1 1105 100 year storm 303.50 655.65 658.45
658.48 0.00434 1.91 235.54 251.50 0.24

Tributary 1 1105 500 year storm 615.69 655.65 658.78
658.84 0.00727 2.74 320.88 271.36 0.32
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Tributary 1 810 100 year storm 303.50 653.84 657.29
657.31 0.00358. 1.83 313.52 483.02 0.21

Tributary 1 810 500 year storm 615.69 653.84 658.29
658.30 0.00078 1.08 871.58 603.13 0.10

Tributary 1 587 100 year storm 303.50 653.78 657.03
657.04 0.00059 0.81 556.34 528.20 0.09

Tributary 1 587 500 year storm 615.69 653.78 658.21
658.21 0.00023 0.65 1298.48 706.29 0.06

Tributary 1 463 100 year storm 303.50 653.23 657.02
657.02 0.00007 0.30 1281.40 776.36 0.03

Tributary 1 463 500 year storm 615.69 653.23 658.20
658.20 0.00005 0.33 2331.59 973.00 0.03

Tributary 1 357 100 year storm 303.50 652.40 657.01
657.01 0.00002 0.20 2268.67 1143.99 0.02

Tributary 1 357 500 year storm 615.69 652.40 658.19
658.19 0.00002 0.22 3658.26 1203.42 0.02

Tributary 1 183 100 year storm 303.50 652.14 657.01
657.01 0.00001 0.15 2669.07 1134.99 0.01

Tributary 1 183 500 year storm 615.69 652.14 658.19
658.19 0.00001 0.19 4082.09 1242.80 0.01

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan LSI Existing

River: Tributary Reach: 1 RS: 6850 Profile: 500 year storm
Warning:The energy equation could not be balanced within the specified number of iterations. The

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

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The

program defaulted to critical depth.
River: Tributary Reach: 1 RS: 5930 Profile: 100 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
River: Tributary Reach: 1 RS: 5930 Profile: 500 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
River: Tributary Reach: 1 RS: 5500 Profile: 100 year storm

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

for the water surface and continued on with the calculations.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

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

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid

subcritical answer. The
program defaulted to critical depth.

River: Tributary Reach: 1 RS: 5500 Profile: 500 year storm
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
River: Tributary Reach: 1 RS: 4750 Profile: 100 year storm

warning:The conveyance ratio (upstream conveyance divided by.downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: Tributary Reach: 1 RS: 4750 Profile: 500 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: Tributary Reach: 1 RS: 4530 Profile: 100 year storm

warning:Critical depth could not be determined within the specified number of iterations. The
program used the iteration

with the lowest energy.
Warning:During subcritical analysis, the water surface upstream of culvert went to critical depth.

River: Tributary Reach: 1 RS: 4528 Profile: 100 year storm
warning:During subcritical analysis, while trying to calculate culvert and weir flow, the program

could not get a balance of
energy within the specified tolerance and number of trials. The program used the solution

with the minimum error.
Warning:During subcritical analysis, the water surface upstream of culvert went to critical depth.

River: Tributary Reach: 1 RS: 4528 Profile: 100 year storm Culv: Culvert #1
Warning:During the culvert inlet control computations, the program could not balance the

culvert/weir flow. The reported
inlet energy grade answer may not be valid.

Warning:During the culvert outlet control computations, the program could not balance the
culvert/weir flow. The reported

outlet energy grade answer may not be valid.
River: Tributary Reach: 1 RS: 4500 Profile: 100 year storm

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

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The

program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: Tributary Reach: 1 RS: 4500 Profile: 500 year storm

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

for the water surface and continued on with the calculations.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
warning:During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid

subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: Tributary Reach: 1 RS: 4400 Profile: 100 year storm

Warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: Tributary Reach: 1 RS: 4400 Profile: 500 year storm

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: Tributary Reach: 1 RS: 3356 Profile: 100 year storm

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

for the water surface and continued on with the calculations.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The

program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, water surface was
used.

River: Tributary Reach: 1 RS: 3356 Profile: 500 year storm
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, water surface was
used.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
River: Tributary Reach: 1 RS: 3306.66* Profile: 100 year storm

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
River: Tributary Reach: 1 RS: 3306.66* Profile: 500 year storm

Warning:Divided flow computed for this cross-section.
River: Tributary Reach: 1 RS: 2389.5* Profile: 100 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: Tributary Reach: 1 RS: 2389.5* Profile: 500 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: Tributary Reach: 1 RS: 2326 Profile: 100 year storm

Warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
River: Tributary Reach: 1 RS: 2326 Profile: 500 year storm

Warning:The energy loss was. greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
River: Tributary Reach: 1 RS: 1658 Profile: 100 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

River: Tributary Reach: 1 RS: 1658 Profile: 500 year storm
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
River: Tributary Reach: 1 RS: 1360 Profile: 100 year storm

Warning:Critical depth could not be determined within the specified number of iterations. The
program used the iteration

with the lowest energy.
River: Tributary Reach: 1 RS: 1360 Profile: 500 year storm

Warning:During subcritical analysis, the water surface upstream of culvert went to critical depth.
River: Tributary Reach: 1 RS: 1281 Profile: 500 year storm

Warning:During subcritical analysis, the water surface upstream of culvert went to critical depth.
River: Tributary Reach: 1 RS: 1252 Profile: 100 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: Tributary Reach: 1 RS: 1105 Profile: 100 year storm

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
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section. This may indicate

the need for additional cross sections.
River: Tributary Reach: 1 RS: 1105 Profile: 500 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: Tributary Reach: 1 RS: 810 Profile: 100 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

iThis may indicate the need for additional cross sections.
River: Tributary Reach: 1 RS: 810 Profile: 500 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: Tributary Reach: 1 RS: 587 Profile: 100 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: Tributary Reach: 1 RS: 587 Profile: 500 year storm

warning:The cross-section end points had to be extended vertically for the computed water surface.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: Tributary Reach: 1 RS: 463 Profile: 100 year storm
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: Tributary Reach: 1 RS: 463 Profile: 500 year storm
warning:The cross-section end points had to be extended vertically for the computed water surface.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: Tributary Reach: 1 RS: 357 Profile: 500 year storm
Warning:The cross-section end points had to be extended vertically for the computed water surface.

River: Tributary Reach: 1 RS: 183 Profile: 500 year storm
warning:The cross-section end points had to be extended vertically for the computed water surface.

River: walker Run Reach: 1 RS: 5862 Profile: 100 ear storm
Warning:The energy equation could not be balanced within the specified number of iterations. The

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

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

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The

program defaulted to critical depth.
River: walker Run Reach: 1 RS: 5862 Profile: 500 year storm

Warning:The energy equation could not be balanced with in the specified number of iterations. The
program used critical depth

for the water surface and continued on with the calculations.
warning:The velocity head has changed by more than 0.5 ft (0.15 M). This may indicate the need for

additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid

subcritical answer. The
program defaulted to critical depth.

River: walker Run Reach: 1 RS: 5547 Profile: 100 year storm
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

River: walker Run Reach: 1 RS: 5547 Profile: 500 year storm
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

River: walker Run Reach: 1 RS: 5282 Profile: 100 year storm
Warning:The velocity head has changed by more than 0.5 ft (0.15 M). This may indicate the need for

additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
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This may indicate the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: walker Run Reach: 1 RS: 5282 Profile: 500 year storm

Warning:Multiple water surfaces were found that could balance the energy equation. The program
selected the water surface

whose main channel velocity head was the closest to the previously computed cross section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: walker Run Reach: 1 RS: 5250 Profile: 100 year storm Upstream

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: walker Run Reach: 1 RS: 5250 Profile: 100 year storm Downstream

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: walker Run Reach: 1 RS: 5250 Profile: 500 year storm Upstream

Warning:Multiple water surfaces were found that could balance the energy equation. The program
selected the water surface

whose main channel velocity head was the closest to the previously computed cross section.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: walker Run Reach: 1 RS: 5250 Profile: 500 year storm Downstream

Warning:Multiple water surfaces were found that could balance the energy equation. The program
selected the water surface

whose main channel velocity head was the closest to the previously computed cross section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for'additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: walker Run Reach: 1 RS: 5198 Profile: 100 year storm

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

for the water surface and continued on with the calculations.
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: walker Run Reach: 1 RS: 5198 Profile: 500 year storm

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

for the water surface and continued on with the calculations.,
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid

subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
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valid, energy was used.
River: walker Run Reach: 1 RS: 5107 Profile: 100 year storm

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
River: walker Run Reach: 1 RS: 5107 Profile: 500 year storm

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
River: walker Run Reach: 1 RS: 4995 Profile: 100 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: walker Run Reach: 1 RS: 4810 Profile: 500 year storm

warning:The cross-section end points had to be extended vertically for the computed water surface.
River: walker Run Reach: 1 RS: 4735 Profile: 100 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: walker Run Reach: 1 RS: 4735 Profile: 500 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: walker Run Reach: 1 RS: 4043 Profile: 100 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: walker Run Reach: 1 RS: 3972 Profile: 100 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: walker Run Reach: 1 RS: 3972 Profile: 500 year storm

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: walker Run Reach: 1 RS: 3914 Profile: 100 year storm

Warning:The sluice gate calculations did not converge during the pressure flow only calculation.
Note: The weir over a bridge is submerged, the energy answer was used.
Note: The downstream water surface is below the minimum elevation for pressure flow. The sluice

gate equations were used
for pressure flow.

River: walker Run Reach: 1 RS: 3914 Profile: 100 year storm Upstream
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

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

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: walker Run Reach: 1 RS: 3914 Profile: 100 year storm Downstream

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

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: walker Run Reach: 1 RS: 3914 Profile: 500 year storm

warning:The pressure flow/weir flow answer did not converge within the given number of iterations.
However, the error was

small enough that the solution was treated as valid.
Note: The downstream water surface is above the minimum elevation required for orifice flow. The

orifice flow equation was
used for pressure flow.

River: walker Run Reach: 1 RS: 3914 Profile: 500 year storm upstream
Note: For the cross section inside the bridge at the upstream end, the water surface and energy

have been projected from
the upstream cross section. The selected bridge modeling method does not compute answers

inside the bridge.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: walker Run Reach: 1 RS: 3914 Profile: 500 year storm Downstream

Note: For the cross section inside the bridge at the downstream end, the water surface is based on
critical depth over the

weir. The energy has been projected.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,
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valid, energy was used.
River: Walker Run Reach: 1 RS: 3860 Profile: 100 year storm

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: Walker Run Reach: 1 RS: 3860 Profile: 500 year storm

Warning:The energy equation could not be balanced with in the specified number of iterations. The
program used critical depth

for the water surface and continued on with the calculations.
Warning:The cross-section end points had to be extended vertically for the computed water surface.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

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

section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The

program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: Walker Run Reach: 1 RS: 3785 Profile: 100 year storm

Warning:The energy equation could not be balanced with in the specified number of iterations. The
program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

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

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid

subcritical answer. The
program defaulted to critical depth.

River: Walker Run Reach: 1 RS: 3785 Profile: 500 year storm
Warning:Divided flow computed for this cross-section.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: Walker Run Reach: 1 RS: 3735 Profile: 100 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
River: Walker Run Reach: 1 RS: 3735 Profile: 500 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
River: Walker Run Reach: 1 RS: 3532 Profile: 100 year storm

Warning:The energy equation could not be balanced with in the specified number of iterations. The
program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 M). This may indicate the need for

additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
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Warning:During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid

subcritical answer. The
program defaulted to critical depth.

River: Walker Run Reach: 1 RS: 3532 Profile: 500 year storm
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate

the need for additional cross sections.
River: Walker Run Reach: 1 RS: 3410 Profile: 100 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

River: Walker Run Reach: 1 RS: 3410 Profile: 500 year storm
Warning:The cross-section end points had to be extended vertically for the computed water surface.

River: walker Run Reach: 1 RS: 3375 Profile: 100 year storm
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 1 RS: 3375 Profile: 500 year storm
Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: Walker Run Reach: 1 RS: 3278 Profile: 100 year storm
warning:The energy equation could not be balanced within the specified number of iterations. The

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

warning:During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The

program defaulted to critical depth.
River: Walker Run Reach: 1 RS: 3278 Profile: 500 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the-need for additional cross sections.
River: Walker Run Reach: 1 RS: 3065 Profile: 100 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

River: Walker Run Reach: 1 RS: 3065 Profile: 500 year storm
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: Walker Run Reach: 1 RS: 2949 Profile: 100 year storm
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: Walker Run Reach: 1 RS: 2730 Profile: 100 year storm
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 1 RS: 2634 Profile: 100 year storm
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 1 RS: 2634 Profile: 500 year storm
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 1 RS: 2480 Profile: 100 year storm
Note: The downstream water surface is above the minimum elevation required for orifice flow. The

orifice flow equation was
used for pressure flow.

River: walker Run Reach: 1 RS: 2480 Profile: 100 year storm upstream
Note: For the cross section inside the bridge at the upstream end, the water surface and energy
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have been projected from

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

Note: Mu]tiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: Walker Run Reach: 1 RS: 2480 Profile: 100 year storm Downstream

Note: For the cross section inside the bridge at the downstream end, the water surface and energy
are based on critical

depth over the weir.
Note: Multiple critical depths were found at this location. The critical depth'with the lowest,

valid, energy was used.
River: walker Run Reach: 1 RS: 2480 Profile: 500 year storm

Warning:The pressure flow/weir flow answer did not converge within the given number of iterations.
However, the error was

small enough that the solution was treated as valid.
Note: The downstream water surface is above the minimum elevation required for orifice flow. The

orifice flow equation was
used for pressure flow.

River: walker Run Reach: 1 RS: 2480 Profile: 500 year storm upstream
warning:Critical depth could not be determined within the specified number of iterations. The

program used the iteration
with the lowest energy.

Note: For the cross section inside the bridge at the upstream end, the water surface and energy
have been projected from

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: walker Run Reach: 1 RS: 2480 Profile: 500 year storm Downstream

Note: For the cross section inside the bridge at the downstream end, the water surface and energy
are based on critical

depth over the weir.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: walker Run Reach: 1 RS: 2462 Profile: 100 year storm

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: walker Run Reach: 1 RS: 2462 Profile: 500 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
River: walker Run Reach: 1 RS: 2339 Profile: 100 year storm

warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 M). This may indicate the need for

additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 1 RS: 2339 Profile: 500 year storm
Warning:The velocity head has changed by more than 0.5 ft (0.15 M). This may indicate the need for

additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 1 RS: 2274 Profile: 100 year storm
warning:The energy equation could not be balanced within the specified number of iterations. The

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

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

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

section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The

program defaulted to critical depth.
River: walker Run Reach: 1 RS: 2274 Profile: 500 year storm

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

for the water surface and continued on with the calculations.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

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

Warning:During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The

program defaulted to critical depth.
River: walker Run Reach: 1 RS: 2139 Profile: 100 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

River: walker Run Reach: 1 RS: 2139 Profile: 500 year storm
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
River: walker Run Reach: 1 RS: 1925 Profile: 500 year storm

warning:The cross-section end points had to be extended vertically for the computed water surface.
River: walker Run Reach: 2 RS: 1602 Profile: 500 year storm

Warning:The cross-section end points had to be extended vertically for the computed water surface.
River: walker Run Reach: 2 RS: 1402 Profile: 500 year storm

Warning:The cross-section end points had to be extended vertically for the computed water surface.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 2 RS: 990 Profile: 100 year storm
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 2 RS: 990 Profile: 500 year storm
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 2 RS: 884 Profile: 100 year storm
warning:Critical depth could not be determined within the specified number of iterations. The

program used the iteration
with the lowest energy.

River: walker Run Reach: 2 RS: 884 Profile: 500 year storm
warning:Critical depth could not be determined within the specified number of iterations. The

program used the iteration
with the lowest energy.

River: walker Run Reach: 2 RS: 715 Profile: 500 year storm
Warning:The cross-section end points had to be extended vertically for the computed water surface.

River: Walker Run Reach: 2 RS: 350 Profile: 500 year storm
warning:The cross-section end points had to be extended vertically for the computed water surface.

River: walker Run Reach: 2 RS: 185 Profile: 100 year storm
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 2 RS: 185 Profile: 500 year storm
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 2 RS: 147 Profile: 100 year storm
warning:Divided flow computed for this cross-section.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.This may indicate the need for additional cross sections.
River: walker Run Reach: 2 RS: 147 Profile: 500 year storm

warning:Divided flow computed for this cross-section.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4.
This may indicate the need for additional cross sections.

River: walker Run Reach: 2 RS: 011 Profile: 100 year storm
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: walker Run Reach: 2 RS: 011 Profile: 500 year storm

warning:Critical depth could not be determined within the specified number of iterations. The
program used the iteration

with the lowest energy.
River: walker Run Reach: 2 RS: -10 Profile: 100 year storm

Note: The downstream water surface is above the minimum elevation required for orifice flow. The
orifice flow equation was

used for pressure flow.
River: walker Run Reach: 2 RS: -10 Profile: 100 year stormUpstream

warning:critical depth could not be determined within the specified number of iterations. The
program used the iteration

with the lowest energy.
Note: For the cross section inside the bridge at the upstream end, the water surface and energy
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have been projected from

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: Walker Run Reach: 2 RS: -10 Profile: 100 year storm Downstream

Note: For the cross section inside the bridge at the downstream end, the water surface is based on
critical depth over the

weir. The energy has been projected.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: Walker Run Reach: 2 RS: -10 Profile: 500 year storm

Note: The downstream water surface is above the minimum elevation required for orifice flow. The
orifice flow equation was

used for pressure flow.
River: walker Run Reach: 2 RS: -10 Profile: 500 year storm Upstream

Note: For the cross section inside the bridge at the upstream end, the water surface and energy
have been projected from

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: Walker Run Reach: 2 RS: -10 Profile: 500 year storm Downstream

Note: For the cross section inside the bridge at the downstream end, the water surface and energy
have been projected from

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, energy was used.
River: walker Run Reach: 2 RS: -30 Profile: 100 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,

valid, energy was used.
River: walker Run Reach: 2 RS: -30 Profile: 500 year storm

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.

This may indicate the need for additional cross sections.
warning:Critical depth could not be determined within the specified number of iterations. The

program used the iteration
with the lowest energy.

River: walker Run Reach: 2 RS: -78 Profile: 100 year storm
warning:The cross-section end points had to be extended vertically for the computed water surface.

River: walker Run Reach: 2 RS: -78 Profile: 500 year storm
warning:The cross-section end points had to be extended vertically for the computed water surface.

River: walker Run Reach: 2 RS: -154 Profile: 100 year storm
Warning:The cross-section end points had to be extended vertically for the computed water surface.

River: walker Run Reach: 2 RS: -154 Profile: 500 year storm
Warning:The cross-section end points had to be extended vertically for the computed water surface.
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Geom: Existing Conditions
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WalkerRunFId Plan: Existing Conditions
Geom: Existing Conditions
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WalkerRunFid Plan: Existing Conditions
Geomn: Existing Conditions
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Geom: Existing Conditions

River = Walker Run Reach = 2 RS = -78

-100 0 100 200 300 400

Station (it)

WalkerRunFId Plan: Existing Conditions
Geom: Existing Conditions

River = Walker Run Reach = 2 RS =-154

5
658-

656

654

Legend

WS 500 year storm

WS 100 year storm

Ground

Bank Ste

.5 w

0
652

650

648

646

-100 0 100 200 300 400

Station (it)

-50 0 50 100 150 200 250 300

Station (ft)

644 -1 5 --5
-200 -150 -100 -%0 0 50 100 150 200 250

Station (it)



WalkerRunFId Plan: Existing Conditions
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