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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by CIMA+ to prepare the following conceptual stormwater
report related to the Environmental Assessment for the Portage Parkway Widening and Extension. The project
limits are from Applewood Crescent to Creditstone Road.

The proposed works involve the widening of Portage Parkway from Applewood Crescent to Jane Street to increase
the existing road width to 4 lanes, plus a center turning lane, and the extension of Portage Parkway from Jane
Street to Creditstone Road.

The preferred alternative for the proposed Portage Parkway alignment includes a crossing of Black Creek.
As part of the stormwater management plan for the project, several options for conveying Black Creek under
the proposed crossing were considered. Hydraulic models for each option were created based on existing
Toronto Region Conservation Authority (TRCA) hydraulic models, and the resulting water levels were
evaluated. The results were used to make a recommendation as to the most cost-effective option that met
the conveyance requirements.

The preferred alternative also includes a new local storm sewer system along Portage Parkway. The new
storm sewer system is proposed to alleviate capacity concerns and resultant surface ponding, identified by
the City of Vaughan, along Millway Avenue, south of Portage Parkway. The new local storm sewer system
is also proposed to provide a drainage outlet for the new section of Portage Parkway extending from Jane
Street to Creditstone Road.

This report has been revised to include additional information for the existing infrastructure in Jane Street.

s
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2.0 BLACK CREEK CROSSING
2.1 Background

The proposed Portage Parkway alignment includes the construction of a new section of 4-lane road between Jane
Street and Creditstone Road, crossing Black Creek approximately 500 m downstream of existing Jane Street
crossing and 350 m upstream of the online Jane/7 stormwater pond north of Highway 7.

At the crossing location, Black Creek is largely confined to an engineered stream valley 80 m wide and 6 m deep,
with a low flow channel 3-5 m wide and 0.6 m deep. The channel margins include a dense network of grasses,
shrubs, and trees. Substrate at the bed was dominated by medium sand with silt and clay, while substrate at the
banks was characterized by mostly fines (clay and silt with some fine sand) (Golder 2015). A photograph taken
at the proposed crossing location is shown in Figure 1 below.

Figure 1: Photograph at Proposed Crossing Location

The proposed alignment includes a 25.7 m wide crossing of the stream valley. A total of five (5) alternatives were
proposed for the crossing, including two bridge options and three culvert options. The options are designed to
provide conveyance of the Regional Storm (i.e., Hurricane Hazel) flow without overtopping the roadway, as per
the preferred Alternative 4 presented in the Black Creek Stormwater Optimization Study (AECOM, 2012), while
also minimizing any increases in water level upstream of the proposed crossing.

=
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2.2 Methodology
2.2.1 Hydraulic Model

In order to evaluate the proposed bridge options, the updated 1D HECRAS hydraulic model for Black Creek was
obtained from the City of Vaughn. This model was originally developed by the TRCA, and was thereafter updated
by the City of Vaughn as part of the Black Creek Optimization study; changes included revisions to the geometry
and steady-state peak flows. The model extends from upstream of Creditview Road (4 km upstream of the
proposed Portage Parkway crossing) to a point just north of Steeles Avenue West (3km downstream of the
proposed Portage Parkway crossing).

There are no cross sections in the model located at the crossing location. The nearest sections are 46.24 (located
51 m upstream of the proposed crossing) and 46.23 (located 95 m downstream of the proposed crossing).
Channel roughness values for these sections were 0.035 in the model, with bank roughness values as 0.08 and
roughness of 0.05 beyond the valley section; these values are generally consistent with the conditions observed
in the field at the crossing location.

The peak steady-flow rates in the City of Vaughn HECRAS model were not reviewed or changed as part of
this project.

2.2.2 Field Survey Sections

A field survey of the proposed crossing location was conducted on July 8, 2015. The survey included a
photographic survey and a topographic survey of the crossing, including the low flow channel. This survey was
combined with the topographic survey from CIMA+ to produce cross sections immediately upstream and
downstream of the proposed road crossing. The sections are shown on Figures 2 and 3 below.
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Figure 2: Added Cross Section Upstream of Proposed Crossing
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Figure 3: Added Section Downstream of Proposed Crossing

The two cross sections were added to the HECRAS hydraulic model, assigned Manning’s roughness values
matching those in the existing model (0.035, 0.08, and 0.05 for the channel, overbank, and remaining areas,
respectively), and the revised model was run (with these new sections) in order to produce a set of Existing
Condition model results against which to compare results from the analysis of the proposed crossing options.

2.2.3 Crossing Conveyance Options

A total of five (5) conveyance options were proposed for the crossing. These options included:

Option 1: Twin 4.5 m wide by 5.0 m tall opened-bottom concrete box culverts centered on the low flow

s

[
channel. Two additional 4.5 m wide by 2.0 m tall culverts were also proposed (one to either side of the of
the main culverts) for pedestrian access for the proposed trails along Black Creek;

m Option 2: A 60 m wide single span bridge structure spanning the entire valley;

m  Option 3: Two 30 m span bridges joined at the middle with a pier;

m  Option 4: Two 15 m span bridges linked by a third 30 m span bridge, supported by piers 25% and 75%
across the section; and,

m Option 5: A single 12 m wide by 5.0 m tall open-bottom concrete arch culvert centered on the low flow
channel. Two additional 4.5 m wide by 2.0 m tall culverts were also proposed (one to either side of the main
culverts) for pedestrian access for the proposed trails along Black Creek.
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The five proposed crossing options were added as scenarios to HECRAS, with the crossing information entered
in the bridge editor between the two new cross sections (46.2375 and 46.2325). Cross sections for the five options
are shown in Figures 4 through 8 below. The crossing conveyance options were coded into the model between
the added cross sections. Inthe case of Option 1 and Option 5, the design included retaining walls on the upstream
and downstream face of the road. Both culvert options were modeled without wingwalls (i.e., entrance loss of 0.5).
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Figure 4: Option 1: Twin 4.5 m Concrete Box Culverts
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Figure 5: Single Span Bridge
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Figure 6: Option 3: Two-Span Bridge with Pier
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Figure 7: Option 4: Three-Span Bridge with Piers
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DRAFT Black Creek Update (2016-02-26) Plan: Portage Parkway (Feb 2016 Alternative#5)
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Figure 8: Option 5: 12 m Concrete Arch Culvert

The road profile over the crossings were taken from CIMA+ designs. The low point of the road centerline (which
are important in determining whether the road overtops) varied between the designs (based on the required depth
for the bridge decks). The road low points for each option are shown in Table 1 below.

Table 1: Road Low Point Elevations

Road Low Point

Option Elevation (masl)
Option 1: Twin Box Culverts 204.50
Option 2: Single Span Bridge 205.60

Option 3: 2-Span Bridge with Pier 205.20
Option 4: 3-Span Bridge with Piers 205.20
Option 5: Concrete Arch Culvert 204.50

2.3 Results

Profile results for the Existing scenario (with the added cross sections) and the five options are shown in
Figures 9 through 14 below, while complete tabular results from the HECRAS model are shown in Appendix A.
In general, the results show that the water levels through the proposed crossing location (between cross
sections 46.2325 and 46.2375) is controlled by the outlet of the Jane/7 online stormwater pond upstream of
Highway 7. The model results do not show any overtopping of the proposed road options resulting from the
Regional Storm flow.
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Figure 9: Existing Condition Scenario Profile
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Figure 10: Option 1: Twin 4.5 m Box Culvert Profile
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DRAFT Black Creek Update (2016-02-26) Plan: Portage Parkw ay (Feb 2016 Alternative#2)
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Figure 11: Option 2: Single Span Bridge Profile
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DRAFT Black Creek Update (2016-02-26) Plan: Portage Parkw ay (Feb 2016 Alternative#4)
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Figure 13: Option 4: 3-Span Bridge with Piers
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Water level results at the upstream and downstream ends of the proposed structure for the Existing scenario and
proposed options are shown in Table 2 and Table 3 below. In the existing condition, the model results suggest a
0.01 m to 0.06 m increase in water level between the new sections upstream and downstream of proposed
crossing for the 1:100yr and Regional Storm flow, respectively. Of the proposed options, Option 1 (the twin 4.5 m
wide box culverts) results in the greatest increase in water level between the upstream and downstream sections
(0.04 m and 0.52 m for the 1:100yr and Regional flows, respectively), with the other options resulting in increases
between 0.01 m and 0.02 m for the 1:100yr flow and between 0.06 m and 0.17 m for the Regional Storm flow.

Table 2: Water Levels at Downstream End of Proposed Crossing

Downstream End of Proposed Structure — Internal Water Level (masl)

Profil Existing | Option 1 Option 2 Option 3 Option 4 (3- (Olgtrlnon 2
romie (at Cross | (Twin (Single (2-Span Span .
Section 4.5m Box | Span Bridge w/ Bridge w/ Arch
46.2375) | Culverts) Bridge) Pier) Piers) Culvert)
1:100yr Flow 202.00 202.02 202.01 202.01 202.01 202.04
Regional Storm Flow 202.33 202.66 202.37 202.35 202.35 202.53

Table 3: Water Levels at Upstream End of Proposed Crossing

Upstream End of Proposed Structure - Internal Water Level (masl)

Profil Existing | Option 1 Option 2 Option 3 Option 4 8gtr'non >
rotiie (at Cross | (Twin 4.5m | (Single (2-Span (3-Span I,
Section Box Span Bridge w/ Bridge w/ Arch
46.2325) | Culverts) Bridge) Pier) Piers) Culvert)
1:100yr Flow 202.02 202.03 202.02 202.02 202.02 202.05
Regional Storm Flow 202.39 202.69 202.42 202.41 202.41 202.55

Model result water levels at the downstream face of the Jane Street culvert (500 m upstream of the proposed
crossing) are shown in Table 4 below. The results show a small increase in water level at Jane Street between
the Existing scenario and the various options for the 1:100yr flow of between 0.01 m and 0.06 m. For the Regional
Storm flow, Option 1 produces the greatest increase in water level at Jane Street (0.38 m), while the remaining
options result in an increase of between 0.01 m and 0.17 m. As shown in Figures 9 through 14, the Regional
Storm flow is shown to overtop Jane Street in the existing condition scenario, as well as in each of the five options.
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Table 4: Water Levels at Jane Street Crossing

D/S of Jane St. (46.271) Water Level (masl)

Profil Option 1 Option 2 Option 3 Option 4 82?:” 2
el e (Twin 4.5m | (Single (2-Span (3-Span
Existing . . Concrete
Box Span Bridge w/ Bridge w/
Culverts) Bridge) Pier) Piers) P
Culvert)
1:100yr Flow 202.13 202.19 202.14 202.14 202.14 202.17
Regional Storm Flow 203.07 203.45 203.08 203.10 203.10 203.24
We understand that the preferred option for the crossing of Black Creek is Option 5.
e
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3.0
3.1

PROPOSED STORM SEWERS
Background

The existing storm sewer system in the area was initially constructed between 1987 and 1989 and includes
the following:

3.2

A stormwater management (SWM) pond located southeast of the Portage Parkway bridge over Highway 400,
which collects stormwater runoff from the following:

= 1,095 mm diameter storm sewer flowing south along Applewood Crescent; and,

= 900 mm diameter storm sewer flowing west along Portage Parkway, collecting stormwater runoff from
the majority of Portage Parkway between Edgeley Boulevard and Applewood Crescent.

A SWM pond (Jane/7) south of Portage Parkway, located southeast of the intersection with Jane Street,
which collects stormwater runoff from the following:

= 1,350 mm diameter storm sewer flowing south along Edgeley Boulevard, crossing Portage Parkway;

= 1,200 mm diameter storm sewer flowing south along Buttermill Avenue. This storm sewer continues along
Portage Parkway as a 1,350 mm diameter storm sewer from Buttermill Avenue to Millway Avenue;

= 1,350 mm diameter storm sewer flowing south along Millway Avenue, crossing Portage Parkway and
collects stormwater runoff from the 1,350 mm and 600 mm diameter storm sewers along Portage
Parkway. This storm sewer continues south of Portage Parkway along Millway Avenue as a 1,800 mm
diameter storm sewer; and,

= Storm sewers located in Creditstone Road. The elevation, size and type of material for these storm
sewers was not provided with the as-built information or ArcReader GIS information from the City
of Vaughan.

Storm sewers located in Jane Street. The elevation, size, type of material for these storm sewers was not
provided with the as-built information or ArcReader GIS information from the City of Vaughan or the Regional
Municipality of York.

Methodology

Since detailed topographical information was not provided, it was assumed that the drainage area boundary for
Portage Parkway would follow the edge of the road allowance and known high points on the adjacent streets,
based on the provided as-built and GIS information. The actual drainage area boundaries will need to be confirmed
as part of the detailed design. The Drainage Area Plans are included in Appendix E.

s

July 14, 2016 ?Golder
Report No. 1522372 13 Associates



PORTAGE PARKWAY EA

The stormwater runoff peak flow rates were calculated using the Rational Method, as per the City of Vaughan
standards, as the drainage area is less than 40 ha and runoff control facilities are not included prior to the outlet
into Black Creek. The following City of Vaughan standards were used in the design of the storm sewer system:

m  The minor system (new local storm sewers) has been designed to convey the 1:5 year storm event.
m Rainfall intensity as per Table 1-7 of the Engineering Design Criteria & Standard Drawings.
m The first leg of the storm sewer system has been designed using an initial inlet time of 7 minutes.

m  Runoff coefficients were selected based on the weighted average of paved and sodded areas from
Table 1-8 of the Engineering Design Criteria & Standard Drawings. Based on the road cross-section
provided by CIMA+, the average runoff coefficient has been calculated to be 0.75. This is also consistent
with the runoff coefficient used for the roads in the previous design of the storm sewers by Ander
Engineering & Associates Limited.

m  Minimum storm sewer velocity of 0.75 m/s.
m  Minimum storm sewer size is 200 mm and minimum depth of cover is 1.2 m.

m Manning’s equation was used to size the storm sewer system, based on the above criteria. A Manning'’s
roughness coefficient of 0.013 was used for concrete and PVC pipes.

It is noted that not all of the City of Vaughan standards were addressed in the conceptual design, as the design
details have not been developed to a stage where all standards could be met. The detailed design should
incorporate all applicable standards.

3.3 Results
3.31 SWM pond at Portage Parkway Bridge over Highway 400

Portage Parkway is currently a 4 lane road from Edgeley Boulevard to Applewood Crescent; therefore, the
widening for this section of Portage Parkway will consist of only one center turning lane. It is anticipated that the
proposed widening will have a negligible effect on the rate of stormwater runoff for this area and a new storm
sewer system or enlargement of the existing storm sewers west of Edgeley Boulevard will not be required as part
of this project. Revisions to the location of catchbasin structures will be required during the detailed design to line
up with the edge of the road and the revised profile. These structures have been identified on Drawing 1.

The City of Vaughan has not provided the level of treatment provided by the existing SWM pond located southeast
of the Portage Parkway bridge over Highway 400. Therefore, we cannot comment on the level of quality control
of stormwater runoff for this section of Portage Parkway. However, based on the negligible increase in stormwater
peak flow rates, we expect that the level of treatment will be consistent with the existing conditions.

3.3.2 Jane/7 Stormwater Management Facility

A new local storm sewer system is proposed east of Edgeley Boulevard extending up to, and outletting directly
into, Black Creek, by-passing the forebay of the Jane/7 stormwater management facility, located east of Jane
Street and south of Portage Parkway. The new local storm sewer system is proposed to help alleviate ponding
concerns that the City of Vaughan has noticed on the existing storm sewer system along Millway Avenue, south
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of Portage Parkway. The conceptual design for this new storm sewer system consists of 450 mm to 675 mm
diameter storm sewers installed along the south edge of Portage Parkway. The sewers will be installed at grades
of 0.2 to 0.4% in order to maintain the minimum cover of 1.2 m at Edgeley Boulevard. The storm sewers will outlet
into Black Creek at an invert elevation of 199.20 m. Refer to Drawings 2 to 4 for detalils.

Potential conflicts with the existing service connections on the south side of Portage Parkway between Millway
Avenue and Edgeley Boulevard could not be determined at this time. The as-built information or ArcReader GIS
information from the City of Vaughan did not include sufficient information to determine if conflicts exist. Based on
the proposed conceptual design, there should be sufficient vertical space to accommodate revisions to the service
connections, should conflicts exist. This should be confirmed as part of the detailed design.

Potential conflicts with the existing storm sewers located in Jane Street could not be determined at this time, as
no as-built information has been provided. The ArcReader GIS information from the City of Vaughan did not
include the elevations, size or type of materials for the existing storm sewers. Based on the GIS information
provided, it appears that the storm sewers in the vicinity of the intersection of Jane Street and Portage Parkway
connect to the existing 525 mm diameter concrete storm sewer flowing west along Portage Parkway. Assuming
this is correct, there would not be a conflict with the new storm sewer system. This should be confirmed as part
of the detailed design.

A conflict exists with the existing 600 mm watermain located in Jane Street. The approximate location and
elevation of the existing 600 mm diameter watermain is shown on Drawing 3. The City of Vaughan has confirmed
that they will consider deflecting the existing watermain to avoid the conflict, subject to the detailed design.
The existing watermain is shown to be raised to provide a minimum 500 mm vertical clearance to the new storm
sewer system. This should be confirmed as part of the detailed design.

The catchbasins on Portage Parkway, at the intersections of Edgeley Boulevard and Millway Avenue, will need to
be relocated to low points created on the adjacent streets, as Portage Parkway will become the major road at both
of these intersections. Refer to Drawings 1 and 3 for details.

New catchbasins and maintenance holes are proposed on the east side of Black Creek to intercept stormwater
runoff from a portion of the proposed extension of Portage Parkway. 300 mm to 450 mm diameter storm sewers
are proposed at 1.5%, outletting into Black Creek at an invert elevation of 199.20 m. Refer to Drawing 4 for details.

The City of Vaughan does not require quantity control of stormwater runoff from Portage Parkway prior to
discharge to Black Creek, as Black Creek has an existing online SWM facility. This online SWM facility will be
upgraded as part of a separate project. Quality control of stormwater runoff will be managed through the use
of oil/grit separators prior to discharge into Black Creek. Two Stormceptor units are proposed, one for each
outlet into Black Creek. The 675 mm diameter storm sewer on the west side of Black Creek will be serviced by
a Stormceptor STC 9000, which will provide 80% removal of Total Suspended Solids (TSS). The 450 mm
diameter storm sewer on the east side of Black Creek will be serviced by a Stormceptor STC 4000, which will
provide 80% removal of TSS. Copies of the Stormceptor Sizing Reports are included in Appendix C.
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3.3.3 Creditstone Road

The eastern portion of the extension of Portage Parkway, approximately 100 m in length, is proposed to drain to
the existing storm sewer system on Creditstone Road. Additional catchbasins connecting to the storm sewers in
Creditstone Road will be required west of the intersection. The connection point and elevation will need to be
confirmed during the detailed design. The storm sewer is proposed as a 300 mm diameter sewer at a grade of
1.5%. Refer to Drawing 5 for details. It is assumed that this section of road would represent only a minor increase
to the existing drainage area for Creditstone Road. Information regarding the existing storm sewer network in
Creditstone Road has not been provided for our review. Therefore, we cannot comment on the existing level of
treatment, or the impacts that Portage Parkway will have on the existing system.

Additional catchbasins may be required between the high points and initial inlet structures, or in between
structures, in order to meet maximum spacing requirements or provide improved collection of stormwater runoff,
as per City of Vaughan standards. These should be included in the detailed design.

The actual velocity from the 1:5 year storm event for each storm sewer section has been calculated based on the
percent full flow and Figure 9.4 - Hydraulics in PVC Sewer Pipe at Varying Depths from the Handbook of PVC
Pipe. This chart is also applicable to concrete pipe, as the Manning’s coefficient is the same as PVC.
The actual velocities from the 1:5 year storm event range from 0.79 to 2.13 m/s. The storm sewer design sheets
are included in Appendix B.
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4.0 COST ESTIMATE

The approximate Class C (+/- 30%) capital costs for the new local storm sewer systems and revisions to the
existing storm sewers system is $1,500,000. This cost estimate is based on PVC storm sewer system for
diameters 450 mm and smaller and concrete storm sewers for sizes larger than 450 mm diameter. The estimate
does not include any general construction costs or costs for other items, including surface removals and
reinstatement, as these costs should be included as part of the Portage Parkway widening and extension.
The estimate includes the revisions proposed to the existing watermain in Jane Street, but does not include costs
for temporary water supply, as this has not been determined to be required at this time.
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PortageExisting.rep.txt

HEC-RAS HEC-RAS 5.0.0 February 2016
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

XXXXKXX 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: Black Creek Update (2016-02-26)
Project File : BlackCreekUpdate.prj

Run Date and Time: 6/30/2016 3:26:59 PM

Project in Sl units

Project Description:
Main Humber River and Tributaries Digital Flood Plain Mapping
Hec-Ras File:
Black Creek Geometry.gxx covers Sheets HUM 13 (Converted Hec-2 file 46fltbc.dat
using new mapping), HUM 13A, HUM 13B & HUM 13C (New HEC-RAS based on new

mapping)

PLAN DATA

Plan Title: Portage Parkway (Feb 2016 Existing)
Plan File : m:\Active\2015\3 Proj\1522372 CIMA_EA PortageParkway_ON\O4 SWM,
Hydraulics and Geomorph\1. SWM\3. Analysis\1l. HecRAS\BlackCreekUpdate.p09

Geometry Title: BlackCreek-Portage Existing -Feb2016

Geometry File : m:\Active\2015\3 Proj\1522372 CIMA_EA
PortageParkway ON\O4 SWM, Hydraulics and Geomorph\1l. SWM\3. Analysis\l.
HecRAS\BlackCreekUpdate.g07

Flow Title : Black Creek EXISTING Flows - April "10

Flow File : m:\Active\2015\3 Proj\1522372 CIMA_EA
PortageParkway ON\0O4 SWM, Hydraulics and Geomorph\l. SWM\3. Analysis\l.
HecRAS\BlackCreekUpdate.f04

Plan Summary Information:

Number of: Cross Sections = 86 Multiple Openings = 1
Culverts = 19 Inline Structures = 2
Bridges = 1 Lateral Structures = 0

Computational Information

Water surface calculation tolerance = 0.003
Critical depth calculation tolerance = 0.003
Maximum number of iterations = 20
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PortageExisting.rep.txt
Maximum difference tolerance 0.1
Flow tolerance factor 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

FLOW DATA
Flow Title: Black Creek EXISTING Flows - April "10

Flow File : m:\Active\2015\3 Proj\1522372 CIMA_EA PortageParkway_ ON\O4 SWM,
Hydraulics and Geomorph\1l. SWM\3. Analysis\1l. HecRAS\BlackCreekUpdate.f04

Flow Data (m3/s)

River Reach RS 2-year 5-year
10-year 25-year 50-year 100-year Aug. 19thRegional w
red™n

RIVER-1 Reach-1 46 .45 3.729 4.826

5.609 6.57 7.342 7.79 16.701
42 .698
RIVER-1 Reach-1 46.413 1.611 2.011
2.244 2.66 3.591 4_753 10.797
42 .698

RIVER-1 Reach-1 46.41 3.066 4.074

4.85 5.926 6.831 7.624 17.745
47.801

RIVER-1 Reach-1 46.36 6.209 8.542
10.169 12.321 14.297 16.307 41.071
66.485

RIVER-1 Reach-1 46 .33 8.661 12.09
14.453 17.546 20.243 22.971 57.024
74.783

RIVER-1 Reach-1 46.30 10.769 15.139
18.134 22.036 25.353 28.697 70.731
81.913

RIVER-1 Reach-1 46.274 8.055 11.399
13.737 17.024 19.57 22.105 52.858
81.913

RIVER-1 Reach-1 46.25 15.029 21.487
25.936 31.807 36.287 40.806 96.524
108.096

RIVER-1 Reach-1 46.214 3.775 6.823

9.185 12.675 15.796 19.055 49.3
108.096

RIVER-1 Reach-1 46.21 7.789 11.08
13.186 15.823 17.823 20.589 50.389
122.563

RIVER-1 Reach-1 46.09 8.997 12.899

15.58 19.072 21.783 24._.795 62.776
133.764

RIVER-1 Reach-1 46.032 19.481 29.214
36.46 51.57 58.851 66.972 191.204
200.643
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Boundary Conditions

River Reach Profile Upstream
Downstream
RIVER-1 Reach-1 2-year
Known WS = 181.99
RIVER-1 Reach-1 5-year
Known WS = 182.42
RIVER-1 Reach-1 10-year
Known WS = 182.66
RIVER-1 Reach-1 25-year
Known WS = 182.73
RIVER-1 Reach-1 50-year
Known WS = 182.89
RIVER-1 Reach-1 100-year
Known WS = 183.04
RIVER-1 Reach-1 Aug. 19th
Known WS = 184.54
RIVER-1 Reach-1 Regional w red™n

Known WS = 184.54

GEOMETRY DATA

Geometry Title: BlackCreek-Portage Existing -Feb2016
Geometry File - m:\Active\2015\3 Proj\1522372 CIMA_EA PortageParkway ON\04 SWM,
Hydraulics and Geomorph\1. SWM\3. Analysis\1l. HecRAS\BlackCreekUpdate.g07

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.45
INPUT

Description: Section 46.45 - J.D. Barnes 2003 topo mapping - U/S Study Limit
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 209 30 208 75 207.5 84  206.5 85 206.5
90 207.5 130 208 136 209
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 75 .035 90 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
75 90 180 180 170 1 -3

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 207.38 Element Left OB Channel
Right OB
Vel Head (m) 0.19 Wt. n-Vval. 0.035
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W.S. Elev (m) 207.19 Reach Len. (m) 180.00 180.00
17g}?2 w.s. (m) 207.19 Flow Area (m2) 4.02
E.G. Slope (m/m) 0.017095 Area (m2) 4.02
Q Total (m3/s) 7.79 Flow (m3/s) 7.79
Top Width (m) 10.66 Top Width (m) 10.66
Vel Total (n/s) 1.94 Avg. Vel. (m/s) 1.94
Max Chl Dpth (m) 0.69 Hydr. Depth (m) 0.38
Conv. Total (m3/s) 59.6 Conv. (m3/s) 59.6
Length wtd. (m) 179.49 Wetted Per. (m) 10.76
Min Ch EI (m) 206.50 Shear (N/m2) 62.62
Alpha 1.00 Stream Power (N/m s) 121.33
Frctn Loss (m) 0.16 Cum Volume (1000 m3) 119.99 215.16
;Zéj% E Loss (M) 0.05  Cum SA (1000 m2) 121.50 84.02

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.
not a valid subcritical answer. The

program defaulted to critical depth.

This indicates that there is

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 208.17 Element Left OB Channel
Right OB

Vel Head (m) 0.22 Wt. n-Vval. 0.050 0.035
0.080

W.S. Elev (m) 207.95 Reach Len. (m) 180.00 180.00
170.00

Crit W.S. (m) 207.95 Flow Area (m2) 8.94 14.69
7.94

E.G. Slope (m/m) 0.006925 Area (m2) 8.94 14.69
7.94

Q Total (m3/s) 42.70 Flow (m3/s) 5.47 34.19
3.04

Top Width (m) 90.74 Top Width (m) 40.10 15.00
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3502? Total (m/s) 1.35  Avg. Vel. (m/s) 0.61 2.33
O-ﬁgx Chl Dpth (m) 1.45 Hydr. Depth (m) 0.22 0.98
0-%§nv. Total (m3/s) 513.1 Conv. (m3/s) 65.7 410.9
36L2ngth wtd. (m) 177.73 Wetted Per. (m) 40.10 15.15
35M?§ Ch E1 (m) 206.50 Shear (N/m2) 15.13 65.81
15A%gha 2.40 Stream Power (N/m s) 9.26 153.23
5-lznsictn Loss (m) 0.04 Cum Volume (1000 m3) 450.51 441.94
Zzé'ézE Loss (m) 0.07 Cum SA (1000 m2) 335.08 84.42

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.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.44
INPUT
Description: Section 46.44 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 209 84 208 118 205 126 204 129 203.7
131 203.7 132 204 136 205 139 206 216 207
224 208 300 209
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 126 .035 132 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
126 132 130 130 125 .1 .3
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 205.29 Element Left OB Channel
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Right OB

Vel Head (m)
0.050

W.S. Elev (m)
125.00

Crit W.S. (m))
3.24

E.G. Slope (m/m)
3.24

Q Total (m3/s)
0.80
Top Width (m)
4.84

Vel Total (n/s)
0.25

Max Chl Dpth (m)
0.67

Conv. Total (m3/s)
48_.4

Length wtd. (m)
5.01

Min Ch EI (m)
1.74

Alpha
0.43

Frctn Loss (m)
77.36

C & E Loss (m)
92.99

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

PortageExisting.rep.txt

0.01
205.28

0.000274
7.79
22.02
0.41
1.58
470.5
129.13
203.70
1.61
0.02
0.00

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

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
125.00

Crit W.S. (m))
92.20

E.G. Slope (m/m)
92.20

Q Total (m3/s)
16.35

Top Width (m)
87.65

Vel Total (n/s)
0.18

Max Chl Dpth (m)
1.05

Conv. Total (m3/s)
1902.8

Length wtd. (m)
87.97

Min Ch EI (m)
0.76

207.46
0.01
207.46

0.000074
42.70
129.50
0.25
3.76
4968 .4
128.13
203.70

Element

wt. n-Val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top Width (m)
Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per. (m)
Shear (N/m2)
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0.050
130.00
6.69
6.69
1.57
11.18
0.23
0.60
94.6
11.25
1.60
0.37
119.39
120.50

Left OB
0.050
130.00
57.86
57.86
13.64
35.84

0.24

1.61
1587.3
36.01

1.16

0.035
130.00
.88
.88
.42
.00

o o o1 o

.61

327.5
6.06
3.94
2.41

214.00

82.52

Channel
0.035
130.00
21.94
21.94
12.70
6.00
0.58
3.66
1478.3
6.06
2.62
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Alpha 2.10
0.13

Frctn Loss (m) 0.01
378.64

C & E Loss (m) 0.00
320.14
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 46.

INPUT

Description: Section 46.43 - J.D.

Station Elevation Data num=

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

43

Barnes 2003 topo mapping
14

Sta Elev Sta Elev Sta Elev Sta
0 210 95 210 95 208.3 105
143 204 145  203.5 149  203.5 150
180 206 187 207 231 208 310
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta
0] .05 105 .08 143 .035 150
Bank Sta: Left Right Lengths: Left Channel Right
143 150 100 100 95
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 205.27 Element
Right OB
Vel Head (m) 0.00 Wt. n-Vval.
0.080
W.S. Elev (m) 205.27 Reach Len. (m)
95.00
Crit W.S. (m)) Flow Area (m2)
20.93
E.G. Slope (m/m) 0.000076 Area (m2)
20.93
Q Total (m3/s) 7.79 Flow (m3/s)
1.91
Top Width (m) 62.81 Top Width (m)
27.81
Vel Total (n/s) 0.15 Avg. Vel. (n/s)
0.09
Max Chl Dpth (m) 1.77 Hydr. Depth (m)
0.75
Conv. Total (m3/s) 894.4 Conv. (m3/s)
219.3
Length wtd. (m) 99.26 Wetted Per. (m)
27.88
Min Ch EI (m) 203.50 Shear (N/m2)
0.56
Alpha 3.05 Stream Power (N/m s)
0.05
Frctn Loss (m) 0.01 Cum Volume (1000 m3)
75.85
C & E Loss (m) 0.00 Cum SA (1000 m2)
90.95
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0.27
444 .50
328.24

Elev
208
204

208.6

n Val
.08

1.
438.
82.

Sta
116
177

Sta
177

Coeff Contr.

Left OB
0.080
100.00
20.95
20.95
1.88
27.99
0.09
0.75
215.7
28.05
0.56
0.05
117.59
117.95

-1

52
65
53

Elev
205
205

n Val
.05

Expan.

Channel

0.035

100.
11.
11.

4.
7.
0.
1.

00
65
65
00
00
34
66

459.5

7.
1.
0.
212.
81.

18
21
41
67
68



CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.077

W.S. Elev (m)
95.00

Crit W.S. (m)
96.66

E.G. Slope (m/m)
96.66

Q Total (m3/s)
15.65

Top Width (m)
56.84

Vel Total (m/s)
0.16

Max Chl Dpth (m)
1.70

Conv. Total (m3/s)
2280.2

Length wtd. (m)
57.10

Min Ch EI (m)
0.78

Alpha
0.13

Frctn Loss (m)
366.83

C & E Loss (m)
311.11

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: Section 46.42 - J.D. Barnes 2003 topo mapping

PortageExisting.rep.txt

Profile #Regional w red"n

207 .46
0.00
207 .45

0.000047
42.70
99.83

0.20
3.95
6221.0
98.70
203.50
2.13
0.01
0.00

RS: 46.42

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta
0 208.5 13 208 29 207 31
64 204 66 203.3 70 203.3 74
84 206 105 207 215 208 231
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta
0 .05 29 .08 64 .035 74
Bank Sta: Left Right Lengths: Left Channel Right
64 295 240 190

CROSS SECTION OUTPUT Profile #100-year
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Left OB
0.080
100.00
90.69
90.69
14.32
35.99
0.16
2.52
2086.0
36.33
1.15
0.18
434 .85
323.58

Elev
206
204

208.3

n Val
.08

Coeff Con

Channel
0.035
100.00
26.91
26.91
12.73
7.00
0.47
3.84
1854.8
7.18
1.73
0.82
435._47
81.69

Sta Elev
52 205
80 205

Sta n Val
105 .05

tr. Expan.
1 -3



E.G. Elev (m)

Right OB

Vel Head (m)
0.080

W.S. Elev (m)
190.00

Crit W.S. (m)
4.69

E.G. Slope (m/m)
4.69

Q Total (m3/s)
0.41

Top Width (m)
7.04

Vel Total (m/s)
0.09

Max Chl Dpth (m)
0.67

Conv. Total (m3/s)
44.3

Length wtd. (m)
7.15

Min Ch EI (m)
0.55

Alpha
0.05

Frctn Loss (m)
74.63

C & E Loss (m)
89.29

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

PortageExisting.rep.txt

205.27
0.01
205.26

0.000085
7.79
34.50
0.24
1.96
845.3
241.75
203.30
2.06
0.01
0.00

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

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m)
Right OB

Vel Head (m)
0.077

W.S. Elev (m)
190.00

Crit W.S. (m)
55.77

E.G. Slope (m/m)
55.77

Q Total (m3/s)
6.53

Top Width (m)
79.37

Vel Total (m/s)
0.12

Max Chl Dpth (m)
0.70

Conv. Total (m3/s)
798.6

Length wtd. (m)
79.60

Min Ch EI (m)

207 .45
0.01
207.44

0.000067
42.70
131.40
0.24
4.14
5223.1
248.69
203.30

Element

wt. n-Val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top Width (m)
Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per. (m)

Shear (N/m2)
Page 9

Left OB
0.080
295.00
9.83
9.83
0.77
17.46
0.08
0.56
83.6
17.51
0.47
0.04
116.06
115.68

Left OB
0.080
295.00
79.44
79.44
13.58
42 .04
0.17
1.89
1661.5
42 .35
1.23

Channel
0.035
240.00
17.50
17.50
6.61
10.00
0.38
1.75
717 .4
10.18
1.43
0.54
211.21
80.83

Channel
0.035
240.00
39.30
39.30
22.59
10.00
0.57
3.93
2763.0
10.18
2.53
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0.46

Alpha
0.05

Frctn Loss (m)
359.59

C & E Loss (m)
304.64

3.11
0.01
0.00

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

is less than 0.7 or greater than
1.4.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46

INPUT

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

-413

0.21 1.45
426.34 432.16
319.67 80.84

This may indicate the need for additional cross sections.

Description: Section 46.413 - Creditview Road - Inline Weir Section

Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta
0] 208 60 207.5 100 207 110
129.7 203.05 144.7 203.05 146  203.5 154
235 208 294  208.5 352 208.6
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta
0] .05 100 .08 128 .035 146
Bank Sta: Left Right Lengths: Left Channel Right
128 146 5 5 5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 129.7 207.11 F
1447 352 207.4 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 205.26 Element
Right OB
Vel Head (m) 0.00 Wt. n-val.
W.S. Elev (m) 205.26 Reach Len. (m)
5.00
Crit W.S. (m) 203.27 Flow Area (m2)
E.G. Slope (m/m) 0.000009 Area (m2)
14.63
Q Total (m3/s) 4.75 Flow (m3/s)
Top Width (m) 52.28 Top Width (m)
12.09
Vel Total (m/s) 0.14 Avg. Vel. (m/s)
Max Chl Dpth (m) 2.21 Hydr. Depth (m)
Conv. Total (m3/s) 1603.4 Conv. (m3/s)
Length wtd. (m) 5.00 Wetted Per. (m)
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Elev Sta Elev
204 128 203.5
204 167 208

n Vval Sta n Val
.08 167 .05
Coeff Contr. Expan.
-3 -5
Left OB Channel
0.035
5.00 5.00
33.11
29.76 39.05
4.75
22.19 18.00
0.14
2.21
1603.4
15.00



PortageExisting.rep.txt

Min Ch EI (m) 203.05 Shear (N/m2) 0.19
Alpha 1.00 Stream Power (N/m s) 0.03
Frctn Loss (m) Cum Volume (1000 m3) 110.22 204 .43
72672 E Loss (m) Cum SA (1000 m2) 109.83 77.47
87.48
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, energy was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 207.44 Element Left OB Channel
Right OB

Vel Head (m) 0.00  Wt. n-val. 0.079 0.035
0'%?g_ Elev (M) 207.44  Reach Len. (m) 5.00 5.00
5'89it W.S. (m) 203.99  Flow Area (m2) 93.25 78.25
48&?2- Slope (m/m) 0.000021 Area (m2) 93.25 78.25
48é6$otal (m3/s) 42.70  Flow (m3/s) 10.48 27.13
5-$gp Width (m) 99.97  Top Width (m) 62.80 18.00
1902? Total (m/s) 0.19  Avg. Vel. (n/s) 0.11 0.35
0'$gx Chl Dpth (m) 4.38  Hydr. Depth (m) 1.48 4.35
Z-Sgnv- Total (m3/s) 9325.7 Conv. (m3/s) 2288.4 5926.0
1liéﬁgth wed. (m) 5.00  Wetted Per. (m) 63.25 18.13
19M22 ch EI (m) 203.05  Shear (N/m2) 0.30 0.89
0-2%pha 2.15 Stream Power (N/m s) 0.03 0.31
0-2§ctn Loss (m) Cum Volume (1000 m3) 400.87 418.05
348'27E Loss (m) Cum SA (1000 m2) 304.21 77.48
295.28
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, energy was used.

INLINE STRUCTURE

RIVER: RIVER-1
REACH: Reach-1 RS: 46.4125

INPUT
Description: Hum 13B-4R. Creditview Road - 4 Cell - 3.0 mW x 1.5 mH X 41 mL
Concrete Box Culverts and 6.5 m W Weir with Drop Inlet Structure.
Page 11
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Drawings by Urban Ecosystems Ltd. (DT-2 & G-4),

New

1999.

HEC-RAS coding January 2004 by Acres included coding of culvert

in HEC-RAS,
loss coefficients.

Distance from Upstream XS = 1
Deck/Roadway Width = .5
Weir Coefficient = 1.75
Weir Embankment Coordinates num = 14
Sta Elev Sta Elev Sta Elev
0 208 60 207.5 129.75 207.11
133.95 204.7 137.2 204.7 140.45 204.7
144 .65 207.4 205 207.79 305 208.3

Upstream Embankment side slope
Downstream Embankment side slope

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

Weir crest shape
CROSS SECTION
RIVER: RIVER-1

REACH: Reach-1
INPUT

RS: 46.412

including adjustments to roadway coding and hydraulic

Sta Elev Sta Elev
129.75 207 133.95 207
140.45 207 144.65 207

352 208.6

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

.95

Broad Crested

Description: Section 46.412 - Creditview Road - U/S Bounding Section - J.D.
Barnes 2003 topo mapplng

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev
0 208 60 207.5 100 207
129.7 203.05 144_.7 203.05 146 203.5
235 208 294 208.5 352 208.6
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val
0] .05 100 .08 128 .035
Bank Sta: Left Right Lengths: Left Channel
128 146 45 45
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 129.7 207.11 F
144.7 352 207.4 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 203.91 Element
Right OB
Vel Head (m) 0.01 Wt. n-Vval.
W.S. Elev (m) 203.91 Reach Len. (m)
45.00
Crit W.S. (m)) 203.27 Flow Area (m2)
E.G. Slope (m/m) 0.000206 Area (m2)
1.32
Q Total (m3/s) 4.75 Flow (m3/s)

Page 12

Sta Elev Sta Elev
110 204 128 203.5
154 204 167 208
Sta n Val Sta n Val
146 .08 167 .05
Right Coeff Contr. Expan.
45 .3 .5

Left OB Channel

0.035

45.00 45.00

12.84

2.97 14.73

4.75
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Top Width (m) 39.13 Top Width (m) 14.63 18.00
6'3g| Total (m/s) 0.37  Avg. Vel. (n/s) 0.37
Max Chl Dpth (m) 0.86 Hydr. Depth (m) 0.86
Conv. Total (m3/s) 330.8 Conv. (m3/s) 330.8
Length wtd. (m) 45.00 Wetted Per. (m) 15.00
Min Ch EI (m) 203.05 Shear (N/m2) 1.73
Alpha 1.00 Stream Power (N/m s) 0.64
Frctn Loss (m) Cum Volume (1000 m3) 110.22 204 .23
72672 E Loss (M) Cum SA (1000 m2) 109.74 77.38

87.43

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

The critical depth

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 207 .37 Element Left OB Channel
Right OB
Vel Head (m) 0.01 Wt. n-Vval. 0.080 0.035
W.S. Elev (m) 207 .37 Reach Len. (m) 45.00 45.00
4569?t W.S. (m) 203.99 Flow Area (m2) 89.20 71.72
E.G. Slope (m/m) 0.000032 Area (m2) 89.20 77.04
4763¥otal (m3/s) 42.70 Flow (m3/s) 12.31 30.39
Top Width (m) 94.35 Top Width (m) 57.41 18.00
1802? Total (m/s) 0.27  Avg. Vel. (n/s) 0.14 0.42
Max Chl Dpth (m) 4.32 Hydr. Depth (m) 1.55 4.29
Conv. Total (m3/s) 7588.4 Conv. (m3/s) 2187.2 5401.2
Length wtd. (m) 45.00 Wetted Per. (m) 57.86 16.76
Min Ch EI (m) 203.05 Shear (N/m2) 0.48 1.33
Alpha 1.89 Stream Power (N/m s) 0.07 0.56
Frctn Loss (m) Cum Volume (1000 m3) 400.87 417 .47
348'27E Loss (m) Cum SA (1000 m2) 303.91 77.39

295.19

Note:

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

Page 13
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CULVERT

RIVER: RIVER-1
REACH: Reach-1 RS: 46.4115

INPUT

Description: Hum 13B-4R. Creditview Road - 4 Cell - 3.0 mW x 1.5 mH X 45 mL
Concrete Box Culverts and 6.5 m W Weir with Drop Inlet Structure.
Drawings by Urban Ecosystems Ltd. (DT-2 & G-4), 1999.

New

HEC-RAS coding January 2004 by Acres included coding of culvert
in HEC-RAS, including adjustments to roadway coding and hydraulic

loss coefficients.

Distance from Upstream XS = 10
Deck/Roadway Width = 25
Weir Coefficient = 1.44

Upstream Deck/Roadway Coordinates

num= 11
Sta Hi Cord Lo Cord Sta Hi Cord
0 208 60 207.5
129.7 208.5 137.2 208.5
144.7 207.4 205 207.79
305 208.3 352 208.6
Upstream Bridge Cross Section Data
Station Elevation Data num= 13
Sta Elev Sta Elev Sta
0 208 60 207.5 100
129.7 203.05 144.7 203.05 146
235 208 294 208.5 352
Manning®s n Values num= 5
Sta n Val Sta n Val Sta
0 .05 100 .08 128
Bank Sta: Left Right Coeff Contr.
128 146 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 129.7 207.11 F
144.7 352 207.4 F
Downstream Deck/Roadway Coordinates
num= 11
Sta Hi Cord Lo Cord Sta Hi Cord
0 208 60 207.5
129.7 208.5 137.2 208.5
144.7 207.4 205 207.79
305 208.3 352 208.6
Downstream Bridge Cross Section Data
Station Elevation Data num= 13
Sta Elev Sta Elev Sta
0 208 60 207.5 100
129.7 202.96 144.7 202.96 146
235 208 294 208.5 352
Manning®s n Values num= 5
Sta n Val Sta n Val Sta
0 .05 100 .08 128

Lo Cord

Elev
207
203.5
208.6

n Val
.035

Expan.
-5

Lo Cord

Elev
207
203.5
208.6

n Val
.035
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Sta Hi Cord
129.7 207.11
144 .7 208.5

265 208

Sta Elev

110 204

154 204

Sta n Val

146 .08

Sta Hi Cord
129.7 207.11
144 .7 208.5

265 208

Sta Elev

110 204

154 204

Sta n Val

146 .08

Lo Cord

Sta
128
167

Sta
167

Lo Cord

Sta
128
167

Sta
167

Elev
203.5
208

n Val
.05

Elev
203.5
208

n Val
.05
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Bank Sta: Left Right Coeff Contr. Expan.

128 146 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 129.7 206.8 F
144.7 352 206.8 F

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side slope

Downstream Embankment side slope

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

Energy head used in spillway design
Spillway height used In design

Weir crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 1.5 3

FHWA Chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA Scale # 1 - Inlet edges chamfered 3/4 inch
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
3 41 .015 .015 0 .5

1
Number of Barrels = 4
Upstream Elevation = 203.05
Centerline Stations

Sta. Sta. Sta. Sta.

132.1 135.5 138.9 142 .3
Downstream Elevation = 202.96
Centerline Stations

Sta. Sta. Sta. Sta.

132.1 135.5 138.9 142.3
CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 4.75 Culv Full Len (m)

# Barrels 4 Cullv Vel US (m/s) 0.47
Q Barrel (m3/s) 1.19 Culv Vel DS (m/s) 0.42
E.G. US. (m) 203.91 Culv Inv EI Up (m) 203.05
W.S. Us. (m) 203.91 Culv Inv EI Dn (m) 202.96
E.G. DS (m) 203.90 Culv Frctn Ls (m) 0.01
W.S. DS (m) 203.89 Culv Exit Loss (m) 0.00
Delta EG (m) 0.01 Culv Entr Loss (m) 0.01
Delta WS (m) 0.01 Q Weir (m3/s)

E.G. IC (m) 203.46 Weir Sta Lft (m)

E.G. OC (m) 203.91 Weir Sta Rgt (m)

Culvert Control Outlet Weir Submerg

Culv WS Inlet (m) 203.90 Weir Max Depth (m)

Culv WS Outlet (m) 203.89 Weir Avg Depth (m)

Culv Nml Depth (m) 0.31 Weir Flow Area (m2)

Culv Crt Depth (m) 0.25 Min EI Weir Flow (m) 207.11

CULVERT OUTPUT Profile #Regional w red"n Culv Group: Culvert #1

Q Culv Group (m3/s) 39.14 Culv Full Len (m) 41.00
# Barrels 4 Cullv Vel US (m/s) 2.17
Q Barrel (m3/s) 9.79 Culv Vel DS (m/s) 2.17
E.G. US. (m) 207 .37 Culv Inv EI Up (m) 203.05
W.S. uUs. (m) 207.37 Culv Inv EI Dn (m) 202.96

Page 15
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E.G. DS (m) 206.91
W.S. DS (m) 206.90
Delta EG (m) 0.47
Delta WS (m) 0.46
E.G. IC (m) 204 .84
E.G. OC (m) 207 .37
Culvert Control Outlet
Culv WS Inlet (m) 204 .55
Culv WS Outlet (m) 204 .46
Culv Nml Depth (m)

Culv Crt Depth (m) 1.03

Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q Weir (m3/s)

Weir Sta LTt (m)
Weir Sta Rgt (m)
Weilr Submerg

Weir Max Depth (m)
Weir Avg Depth (m)
Weir Flow Area (m2)
Min EI Weir Flow (m)

0.11
0.24
0.12
3.55
82.57
129.70
0.00
0.26
0.13
6.21
207.11

Warning: During the culvert inlet control computations, the program could not

balance the culvert/weir Flow.
inlet energy grade answ

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT

RS: 46.

The reported

er may not be valid.

411

Description: Section 46.411 - Creditview Road - D/S Bounding Section - J.D.

Barnes 2003 topo ma

Station Elevation Data num=
Sta Elev Sta Elev
0 208 60 207.5
129.7 202.96 144.7 202.96
235 208 294  208.5
Manning®s n Values num=
Sta n Val Sta n Val
0 .05 100 .08
Bank Sta: Left Right Length
128 146
Ineffective Flow num=
Sta L Sta R Elev Perman
0 129.7 206.8 F
144 .7 352 206.8 F
CROSS SECTION OUTPUT Profile #1
E.G. Elev (m) 203.90
Right OB
Vel Head (m) 0.01
W.S. Elev (m) 203.89
90.00
Crit W.S. (m) 203.18
E.G. Slope (m/m) 0.000154
1.24
Q Total (m3/s) 4.75
Top Width (m) 38.52
.31
Vel Total (n/s) 0.34
Max Chl Dpth (m) 0.93

pplng
Sta Elev Sta
100 207 110
146 203.5 154
352 208.6
5
Sta n Val Sta
128 .035 146
s: Left Channel Right
80 80 90
2
ent
00-year
Element
wWe. n-val.

Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top Width (m)
(m/s)

Hydr. Depth (m)
Page 16

Avg. Vel.

Elev
204
204

n Val
.08

Coeff Contr.
.3

Left OB

80.00

2.80

14.20

Sta
128
167

Sta
167

Elev
203.5
208

n Val
.05

Expan.

Channel
0.035
80.00

14.02

16.01

4.75

.00

0.34

0.93
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Conv. Total (m3/s) 382.8 Conv. (m3/s) 382.8
Length wtd. (m) 80.76 Wetted Per. (m) 15.00
Min Ch EI (m) 202.96 Shear (N/m2) 1.41
Alpha 1.00 Stream Power (N/m s) 0.48
Frctn Loss (m) 0.01 Cum Volume (1000 m3) 110.22 204 .05
72672 E Loss (m) 0.00 Cum SA (1000 m2) 109.09 76.57

87.14

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, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 206.91 Element Left OB Channel
Right OB

Vel Head (m) 0.01 Wt. n-Vval. 0.080 0.035
0-%?g- Elev (m) 206.90 Reach Len. (m) 80.00 80.00
9069?t W.S. (m) 203.90 Flow Area (m2) 70.79 70.16
38&?%- Slope (m/m) 0.000033 Area (m2) 70.79 70.16
3Ség%otal (m3/s) 42.70 Flow (m3/s) 9.47 28.50
4-¥§p width (m) 63.11 Top Width (m) 27.68 18.00
170@? Total (m/s) 0.24  Avg. Vel. (n/s) 0.13 0.41
0-$§x Chl Dpth (m) 3.94 Hydr. Depth (m) 2.56 3.90
2-%gnv. Total (m3/s) 7384.3 Conv. (m3/s) 1638.0 4929.7
81Eézgth wtd. (m) 81.46 Wetted Per. (m) 28.11 18.19
17M?2 Ch E1 (m) 202.96 Shear (N/m2) 0.83 1.26
O-Z%pha 2.05  Stream Power (N/m s) 0.11 0.51
0-ggctn Loss (m) 0.00 Cum Volume (1000 m3) 400.87 416.36
348'27E Loss (m) 0.00 Cum SA (1000 m2) 302.00 76.58

294 .37

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.

with the lowest, valid, water surface was used.

Page 17
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CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.41
INPUT
Description: Section 46.41 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207.5 71 207 83 204 84 203.56 123 203.56
126 205 136 205 140 204 156 203.1 161 202.5
164 202.5 166 203 195 204 206 208 234 208.2
Manning®s n Values num= 7
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 71 .08 83 .035 126 .08 156 .035
166 .08 195 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
156 166 140 140 120 .1 .3
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 203.89 Element Left OB Channel
Right OB
Vel Head (m) 0.00 Wt. n-val. 0.043 0.035
0.080
W.S. Elev (m) 203.88 Reach Len. (m) 140.00 140.00
120.00
Crit W.S. (m) Flow Area (m2) 18.33 11.84
11.34
E.G. Slope (m/m) 0.000131 Area (m2) 18.33 11.84
11.34
Q Total (m3/s) 7.62 Flow (m3/s) 2.38 4.31
0.94
Top Width (m) 89.99 Top Width (m) 54.35 10.00
25.64
Vel Total (n/s) 0.18 Avg. Vel. (m/s) 0.13 0.36
0.08
Max Chl Dpth (m) 1.38 Hydr. Depth (m) 0.34 1.18
0.44
Conv. Total (m3/s) 665.9 Conv. (m3/s) 207.5 376.2
82.2
Length wtd. (m) 138.77 Wetted Per. (m) 54 _52 10.10
25.66
Min Ch EI (m) 202.50 Shear (N/m2) 0.43 1.51
0.57
Alpha 2.40 Stream Power (N/m s) 0.06 0.55
0.05
Frctn Loss (m) 0.03 Cum Volume (1000 m3) 109.37 202.94
72.23
C & E Loss (m) 0.00 Cum SA (1000 m2) 106.35 75.45
85.70

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.
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Profile #Regional w red"n

E.G. Elev (m) 206.91 Element
Right OB

Vel Head (m) 0.00 Wt. n-val.
0.077

W.S. Elev (m) 206.90 Reach Len. (m)
120.00

Crit W.S. (m) Flow Area (m2)
110.32

E.G. Slope (m/m) 0.000008 Area (m2)
110.32

Q Total (m3/s) 47.80 Flow (m3/s)
8.48

Top Width (m) 131.60 Top Width (m)
36.99

Vel Total (m/s) 0.12 Avg. Vel. (m/s)
0.08

Max Chl Dpth (m) 4.40 Hydr. Depth (m)
2.98

Conv. Total (m3/s) 17337.3 Conv. (m3/s)
3076.7

Length wtd. (m) 135.44 Wetted Per. (m)
37.51

Min Ch EI (m) 202.50 Shear (N/m2)
0.22

Alpha 1.28 Stream Power (N/m s)
0.02

Frctn Loss (m) 0.00 Cum Volume (1000 m3)
342.96

C & E Loss (m) 0.00 Cum SA (1000 m2)
291.92

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

is less than 0.7 or greater than

1.4.
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT

RS: 46.402

Left OB
0.044
140.00
240.59
240.59
30.75
84.62
0.13
2.84
11152.1
85.54
0.21
0.03
388.41
297.50

Channel
0.035
140.00
42_04
42_04
8.57
10.00
0.20
4.20
3108.5
10.10
0.31
0.06
411.87

75.46

This may indicate the need for additional cross sections.

Description: Section 46.402 - Highway 400 - U/S Bounding Section - J.D. Barnes
2003 topo mapping

Station Elevation Data
Sta Elev Sta
0 212 21
115 202.4 116
250 206 270
Manning®s n Values
Sta n Val Sta
0 .05 97
Bank Sta: Left Right
104 116
Ineffective Flow num=

num= 12
Elev Sta Elev Sta
206 97 205 104
203 125 205 136
208
num= 5
n Val Sta n Val Sta
.08 104 .035 116
Lengths: Left Channel Right
100 100 100
2
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Elev
203
206

n Val
.08

Coeff Con

Sta Elev
105 202.4
187 206
Sta n Val
136 .05
tr. Expan.
3 .5
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Sta L Sta R Elev Permanent
0 106 206.7 F
114.5 270 206.7 F

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m)
Right OB
Vel Head (m)

W.S. Elev (m)
100.00
Crit W.S. (m))
E.G. Slope (m/m)
1.59
Q Total (m3/s)
Top Width (m)
3.78
Vel Total (m/s)
Max Chl Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch EI (m)
Alpha
Frctn Loss (m)
71.45

C & E Loss (m)
83.94

Note:

203.86
0.02
203.84
202.83
0.000292
7.62
18.73
0.62
1.44
446.4
100.00
202.40
1.00

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m)
Right OB

Vel Head (m)
0.059

W.S. Elev (m)
100.00

Crit W.S. (m)
148.15

E.G. Slope (m/m)
148.15

Q Total (m3/s)
13.30

Top Width (m)
143.00

Vel Total (m/s)
0.09

Max Chl Dpth (m)

206.90
0.00
206.90
203.88
0.000023
47.80
241.15
0.14
4.50

Element

wt. n-Val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

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

Hydr. Depth (m)
Page 20

Left OB

100.00

1.24

2.94

108.00
102.34

Left OB
0.055
100.00
128.12
128.12
15.09
86.15

0.12

1.49

Channel
0.035
100.00
12.25
16.69
7.62
12.00
0.62
1.44
446 .4
8.50
4.12
2.57
200.94
73.91

The critical depth

Channel
0.035
100.00
53.40
53.40
19.42
12.00
0.36
4.45
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1-8gnv. Total (m3/s) 9978.6 Conv. (m3/s) 3149.6 4053.3
27zgﬁ;th wed. (m) 100.00 Wetted Per. (m) 86.56 12.33
l4ﬁiﬁlCh El (m) 202.40 Shear (N/m2) 0.33 0.97
0'§?pha 2.87  Stream Power (N/m s) 0.04 0.35
O-E%Ctn Loss (m) Cum Volume (1000 m3) 362.60 405.19
3ZZ-§5E Loss (m) Cum SA (1000 m2) 285.55 73.92
281.12

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

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1 RS: 46.4015

INPUT

Description: Hum 13B-3R. Highway 400 - 3 Cell - 2.4 mW x 2.4 mHXx 80 mL
Concrete Box Culverts. Drawings by McCormick Rankin (Sheet 40 &
47, no date) used to code culvert in HEC-RAS format.

New
HEC-RAS coding January 2004 by Acres included coding of culvert
in HEC-RAS, including adjustments to roadway coding and hydraulic
loss coefficients.

Distance from Upstream XS = 14
Deck/Roadway Width = 80
Weir Coefficient = 1.44

Upstream Deck/Roadway Coordinates

num= 3
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 206.5 189 207 270 207.8
Upstream Bridge Cross Section Data
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 212 21 206 97 205 104 203 105 202.4
115 202.4 116 203 125 205 136 206 187 206
250 206 270 208
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 97 .08 104 .035 116 .08 136 .05
Bank Sta: Left Right Coeff Contr. Expan.
104 116 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 106 206.7 F
114.5 270 206.7 F
Downstream Deck/Roadway Coordinates
num= 3
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
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0 206.5 189 207 270 207.8
Downstream Bridge Cross Section Data
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 212 21 206 97 205 104 203 105 202.4
115 202.4 116 203 125 205 136 206 187 206
270 206.5
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 21 .08 104 .035 116 .08 136 .05
Bank Sta: Left Right Coeff Contr. Expan.
104 116 .3 -5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 106 206 F
114.5 270 206 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 .95

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used iIn design
Weilr crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 2.4 2.4

FHWA Chart # 8 - flared wingwalls

FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n
Exit Loss Coef

Bottom n Depth Blocked

14 80 .015 .015 0
1

Number of Barrels

Upstream Elevation

Centerline Stations
Sta. Sta. Sta.
107.5 110.2 112.9

Downstream Elevation =

Centerline Stations
Sta. Sta.

107.5 110.2

3

202.4

202.4

Sta.
112.9
Culvert #1

CULVERT OUTPUT Profile #100-year Culv Group:

Entrance Loss Coef

.4

Q Culv Group (m3/s) 7.62 Cullv Full Len (m)

# Barrels 3 Culv Vel US (n/s) 0.75
Q Barrel (m3/s) 2.54 Cullv vel DS (m/s) 0.76
E.G. US. (m) 203.86 Culv Inv EI Up (m) 202.40
W.S. Us. (m) 203.84 Culv Inv EI Dn (m) 202.40
E.G. DS (m) 203.82 Culv Frctn Ls (m) 0.01
W.S. DS (m) 203.80 Culv Exit Loss (m) 0.01
Delta EG (m) 0.04 Culv Entr Loss (m) 0.01
Delta WS (m) 0.04 Q Weir (m3/s)

E.G. IC (m) 203.16 Weir Sta LTt (m)

E.G. OC (m) 203.86 Weir Sta Rgt (m)

Culvert Control Outlet Weilr Submerg
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Culv WS Inlet (m)

Culv WS Outlet (m)
Culv Nml Depth (m)
Culv Crt Depth (m)

CULVERT OUTPUT Profile #Regional w

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

W.S. Us. (m)

E.G. DS (m)

W.S. DS (m)

Delta EG (m)

Delta WS (m)

E.G. IC (m)

E.G. OC (m)
Culvert Control
Culv WS Inlet (m)
Culv WS Outlet (m)
Culv Nml Depth (m)
Culv Crt Depth (m)

PortageExisting.rep.txt

203.82
203.80

0.49

31.75

3

10.58
206.90
206.90
206.55
206.54

0.35

0.36
205.08
206.90
Outlet
204 .80
204 .80

1.26

Weir Max Depth (m)
Weir Avg Depth (m)
Weir Flow Area (m2)

Min EI Weir Flow (m) 206.70
red*n Culv Group: Culvert #1
Culv Full Len (m) 80.00
Cullv vel US (m/s) 1.84
Culv Vel DS (m/s) 1.84
Culv Inv EI Up (m) 202.40
Culv Inv EI Dn (m) 202.40
Culv Frctn Ls (m) 0.12
Culv Exit Loss (m) 0.16
Culv Entr Loss (m) 0.07
Q Weir (m3/s) 16.05
Weir Sta Lft (m) 17.83
Weir Sta Rgt (m) 153.02
Weir Submerg 0.00
Weir Max Depth (m) 0.35
Weir Avg Depth (m) 0.18
Weir Flow Area (m2) 23.96
Min EI Weir Flow (m) 206.70

Warning: During the culvert inlet control computations, the program could not
balance the culvert/weir flow.
inlet energy grade answer may not be valid.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

RS: 46

The reported

-401

Description: Section 46.401 - Highway 400 - D/S Bounding Section - J.D. Barnes
2003 topo mapping

Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 212 21 206 97 205 104 203 105 202.4
115 202.4 116 203 125 205 136 206 187 206
270 206.5
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0] .05 21 .08 104 .035 116 .08 136 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
104 116 80 95 100 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0] 106 206 F
114.5 270 206 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 203.82 Element Left OB Channel
Right OB
Vel Head (m) 0.02 Wt. n-Vval. 0.035
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W.S. Elev (m) 203.80 Reach Len. (m) 80.00 95.00
1og}?g W.S. (m) 202.83  Flow Area (m2) 11.92
E.G. Slope (m/m) 0.000319 Area (m2) 1.13 16.23
1'gsTotal (m3/s) 7.62  Flow (m3/s) 7.62
Top Width (m) 18.42 Top Width (m) 2.81 12.00
-Sél Total (m/s) 0.64  Avg. Vel. (n/s) 0.64
Max Chl Dpth (m) 1.40 Hydr. Depth (m) 1.40
Conv. Total (m3/s) 426.6 Conv. (m3/s) 426.6
Length wtd. (m) 95.00 Wetted Per. (m) 8.50
Min Ch EI (m) 202.40 Shear (N/m2) 4.39
Alpha 1.00 Stream Power (N/m s) 2.81
Frctn Loss (m) 0.04 Cum Volume (1000 m3) 108.00 200.35
71642 E Loss (M) 0.00  Cum SA (1000 m2) 102.05 72.71
83.57
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 206.55 Element Left OB Channel
Right OB

Vel Head (m) 0.01 Wt. n-Vval. 0.080 0.035
0.066

W.S. Elev (m) 206.54 Reach Len. (m) 80.00 95.00
100.00

Crit W.S. (m) 203.88 Flow Area (m2) 97.50 49.10
86.23

E.G. Slope (m/m) 0.000063 Area (m2) 97.50 49.10
86.23

Q Total (m3/s) 47 .80 Flow (m3/s) 10.67 27.93
9.20

Top Width (m) 250.90 Top Width (m) 84.90 12.00
154.00

Vel Total (n/s) 0.21 Avg. Vel. (n/s) 0.11 0.57
0.11

Max Chl Dpth (m) 4.14 Hydr. Depth (m) 1.15 4.09
0.56

Conv. Total (m3/s) 6032.0 Conv. (m3/s) 1346.1 3524.6
1161.3

Length wtd. (m) 90.36 Wetted Per. (m) 85.26 12.33
154 .31

Min Ch EI (m) 202.40 Shear (N/m2) 0.70 2.45
0.34

Alpha 4.60 Stream Power (N/m s) 0.08 1.39
0.04

Frctn Loss (m) 0.01 Cum Volume (1000 m3) 362.60 397.78
327.45
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C & E Loss (m) 0.00 Cum SA (1000 m2) 277.00 72.72
266.27

Warning: The cross-section end points had to be extended vertically for the computed
water surface.

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

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.392
INPUT

Description: Section 46.392 - Langstaff Road - U/S Bounding Section - J.D.
Barnes 2003 topo mapplng

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 210 15 206 30 206 103 206 106 205
130 205 135 203 136 202.5 145 202.5 147 203
153 205 175 205 191 210 203 210
Manning®s n Values num= 7
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 30 .025 103 .05 130 .08 135 .035
147 .08 153 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
135 147 70 70 70 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 136.4 206.2 F
145 203 212.9 F

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 203.79 Element Left OB Channel
Right OB
Vel Head (m) 0.03 wt. n-val. 0.035
W.S. Elev (m) 203.76 Reach Len. (m) 70.00 70.00
7069?t W.S. (m) 202.93  Flow Area (m2) 10.85
E.G. Slope (m/m) 0.000444 Area (m2) 0.72 14.38
0'87To1:a| (m3/s) 7.62  Flow (m3/s) 7.62
Top Width (m) 16.19 Top Width (m) 1.90 12.00
'§2| Total (m/s) 0.70 Avg. Vel. (m/s) 0.70
Max Chl Dpth (m) 1.26 Hydr. Depth (m) 1.26
Conv. Total (m3/s) 361.7 Conv. (m3/s) 361.7
Length wtd. (m) 70.00 Wetted Per. (m) 8.60
Min Ch EI (m) 202.50 Shear (N/m2) 5.50
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Alpha 1.00 Stream Power (N/m s) 3.86

Frctn Loss (m) Cum Volume (1000 m3) 107.93 198.90
71.33

C & E Loss (m) Cum SA (1000 m2) 101.86 71.57
83.27
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 206.54 Element Left OB Channel
Right OB
Vel Head (m) 0.01 wt. n-val. 0.043 0.035
W.S. Elev (m) 206.53 Reach Len. (m) 70.00 70.00
7069?t W.S. (m) 203.97  Flow Area (m2) 99.88 40.07
E.G. Slope (m/m) 0.000081 Area (m2) 99.88 47 .64
52é6$otal (m3/s) 47.80  Flow (m3/s) 21.97 25.83
Top Width (m) 166.90 Top Width (m) 122.00 12.00
32&2? Total (m/s) 0.34  Avg. Vel. (nW/s) 0.22 0.64
Max Chl Dpth (m) 4.03 Hydr. Depth (m) 0.82 4.01
Conv. Total (m3/s) 5302.7 Conv. (m3/s) 2436.8 2865.9
Length wtd. (m) 70.00 Wetted Per. (m) 122 .61 10.12
Min Ch ElI (m) 202.50 Shear (N/m2) 0.65 3.16
Alpha 2.12 Stream Power (N/m s) 0.14 2.03
Frctn Loss (m) Cum Volume (1000 m3) 354.71 393.19
328'205 Loss (M) Cum SA (1000 m2) 268.72 71.58

256.93

Note:

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

MULTIPLE OPENING

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: Hum 13B-2R.
Concrete Box Culverts.

RS: 46.3915

The critical depth

Langstaff Road - 3 Cell - 2.4 mWx 2.4 mHXxXx®60mL
No drawings available. Size estimated from

HEC-2 coding.
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New HEC-RAS coding January 2004 by Acres
included coding of culvert in HEC-RAS, including adjustments to
roadway coding and hydraulic loss coefficients.
Distance from Upstream XS 5
Deck/Roadway Width 60
Weir Coefficient 1.44
Upstream Deck/Roadway Coordinates

num= 9
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 212.8 8 213 212 28 213.2 212.3
73 213.82 212.82 103 213.4 212.4 103 213.4 206
142 213 182 212 203 211.5
Upstream Bridge Cross Section Data
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 210 15 206 30 206 103 206 106 205
130 205 135 203 136 202.5 145 202.5 147 203
153 205 175 205 191 210 203 210
Manning®s n Values num= 7
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 30 .025 103 .05 130 .08 135 .035
147 .08 153 .05
Bank Sta: Left Right Coeff Contr. Expan.
135 147 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 136.4 206.2 F
145 203 212.9 F
Downstream Deck/Roadway Coordinates
num= 9
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 212.8 8 213 212 28 213.2 212.3
73 213.82 212.82 103 213.4 212.4 103 213.4 206
142 213 182 212 203 211.5
Downstream Bridge Cross Section Data
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 210 15 206 30 206 103 206 106 205
130 205 135 203 136 202.4 145 202.4 147 203
153 205 175 205 191 210 203 210
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 30 .025 103 .05 130 .08 153 .05
Bank Sta: Left Right Coeff Contr. Expan.
135 147 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 136.4 206 F
145 203 211 F

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

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
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Weilr 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

Number of Culverts = 1

Culvert Name Shape Rise Span

Culvert #1 Box 2.4 2.4

FHWA Chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA Scale # 1 - Inlet edges chamfered 3/4 inch

Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
5 60 .015 .015 0] .5
1
Number of Barrels = 3
Upstream Elevation = 202.5
Centerline Stations
Sta. Sta. Sta.
138 140.7 143.4
Downstream Elevation = 202.4
Centerline Stations
Sta. Sta. Sta.
138 140.7 143.4
Multiple Opening Stagnation Limits
Upstream Downstream

Opening Type

Sta. Left Sta. Right

Sta. Left Sta. Right

Bridge 0 120 0 120
Culvert Group 120 203 120 203
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 46.391

INPUT

Description: Section 46.391 - Langstaff Road - D/S Bounding Section - J.D.
Barnes 2003 topo mapplng

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 210 15 206 30 206 103 206 106 205
130 205 135 203 136 202.4 145 202.4 147 203
153 205 175 205 191 210 203 210
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Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0] .05 30 .025 103 .05 130 .08 153 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
135 147 45 35 25 -3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0] 136.4 206 F
145 203 211 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 203.74 Element Left OB Channel
Right OB
Vel Head (m) 0.02 Wt. n-Vval. 0.080
W.S. Elev (m) 203.72 Reach Len. (m) 45.00 35.00
25.00
Crit W.S. (m) 202.83 Flow Area (m2) 11.32
E.G. Slope (m/m) 0.002010 Area (m2) 0.64 14.90
0.77
Q Total (m3/s) 7.62 Flow (m3/s) 7.62
Top Width (m) 15.94 Top Width (m) 1.79 12.00
.15
Vel Total (n/s) 0.67 Avg. Vel. (n/s) 0.67
Max Chl Dpth (m) 1.32 Hydr. Depth (m) 1.32
Conv. Total (m3/s) 170.1 Conv. (m3/s) 170.1
Length wtd. (m) 35.03 Wetted Per. (m) 8.60
Min Ch EI (m) 202.40 Shear (N/m2) 25.95
Alpha 1.00 Stream Power (N/m s) 17.47
Frctn Loss (m) 0.02 Cum Volume (1000 m3) 107.93 198.90
71.33
C & E Loss (m) 0.01 Cum SA (1000 m2) 101.73 70.73
83.12

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, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 206.45 Element Left OB Channel
Right OB

Vel Head (m) 0.01 Wt. n-Vval. 0.045 0.080

W.S. Elev (m) 206.45 Reach Len. (m) 45.00 35.00
25.00
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Crit W.S. (m) 203.87 Flow Area (m2) 89.27 40.15
E.G. Slope (m/m) 0.000212 Area (m2) 89.27 47 .64
4968$0tal (m3/s) 47.80 Flow (m3/s) 29.55 18.25
Top Width (m) 166.29 Top Width (m) 121.67 12.00
32&2% Total (m/s) 0.37  Avg. Vel. (n/s) 0.33 0.45
Max Chl Dpth (m) 4_05 Hydr. Depth (m) 0.73 4.02
Conv. Total (m3/s) 3285.2 Conv. (m3/s) 2031.2 1254.0
Length wtd. (m) 38.91 Wetted Per. (m) 122 .27 10.17
Min Ch EI (m) 202.40 Shear (N/m2) 1.52 8.20
Alpha 1.07 Stream Power (N/m s) 0.50 3.73
Frctn Loss (m) 0.00 Cum Volume (1000 m3) 354.71 393.19
328'205 Loss (m) 0.00  Cum SA (1000 m2) 260.19 70.74
254 .63

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, water surface was used.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.39
INPUT
Description: Section 46.39 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207 20 205 45 205 51 206.5 133 206.3
142 206 152 205 161 204 185 204 193 203
195 202.4 204 202.4 206 203 212 204 236 205
268 210
Manning®s n Values num= 7
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 51 .025 142 .05 185 .08 193 .035
206 .08 212 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
193 206 50 35 25 1 -3
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0] 51 206.6 F

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 203.72 Element Left OB Channel
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Right OB

Vel Head (m) 0.01 Wt. n-Vval. 0.080 0.035
0-%?g- Elev (m) 203.71 Reach Len. (m) 50.00 35.00
zsé??t W.S. (m) 202.80 Flow Area (m2) 2.00 15.79
1-296. Slope (m/m) 0.000207 Area (m2) 2.00 15.79
1-goTotal (m3/s) 7.62 Flow (m3/s) 0.18 7.31
0'%gp width (m) 22.89 Top Width (m) 5.65 13.00
4'6@. Total (m/s) 0.40  Avg. Vel. (n/s) 0.09 0.46
O-ﬁgx Chl Dpth (m) 1.31 Hydr. Depth (m) 0.35 1.21
O-Sgnv. Total (m3/s) 530.4 Conv. (m3/s) 12.4 508.7
9-Eength wtd. (m) 35.09 Wetted Per. (m) 5.70 13.18
4'ﬁ?n Ch E1 (m) 202.40 Shear (N/m2) 0.71 2.43
O-Z%pha 1.32  Stream Power (N/m s) 0.06 1.12
O-EECtn Loss (m) 0.01 Cum Volume (1000 m3) 107.87 198.36
;;éz% E Loss (m) 0.00 Cum SA (1000 m2) 101.56 70.29

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.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 206.45 Element Left OB Channel
Right OB

Vel Head (m) 0.00 Wt. n-Vval. 0.055 0.035
0-%?2- Elev (m) 206.44 Reach Len. (m) 50.00 35.00
zsé??t W.S. (m) 203.62 Flow Area (m2) 116.11 51.38
71&?%- Slope (m/m) 0.000029 Area (m2) 166.83 51.38
7léo$otal (m3/s) 47 .80 Flow (m3/s) 18.06 19.50
10%53 width (m) 216.77 Top Width (m) 164.53 13.00
3905? Total (m/s) 0.20  Avg. Vel. (n/s) 0.16 0.38
0-$gx Chl Dpth (m) 4.04 Hydr. Depth (m) 0.97 3.95
1-génv. Total (m3/s) 8912.9 Conv. (m3/s) 3368.0 3636.8
;Zggééth wed. (m) 40.73 Wetted Per. (m) 119.48 13.18
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Min Ch EI (m) 202.40 Shear (N/m2) 0.27 1.10
0-2%pha 1.80  Stream Power (N/m s) 0.04 0.42
O-Ethn Loss (m) 0.00 Cum Volume (1000 m3) 348.94 391.45
z:g-ng Loss (m) 0.00 Cum SA (1000 m2) 253.75 70.30

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.382

INPUT
Description: Section 46.382 - Hwy 400 / Langstaff Rd Ramp - U/S Bounding
Section - J.D. Barnes 2003 topo mapping

Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 207 50 206.5 95 205 220 204 227 203
235 202.4 244 202.4 247 203 252 204 257 205
269 206 300 206 300 209.5
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0] .025 50 .08 227 .035 247 .08 257 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
227 247 45 45 45 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0O 235.2 206.38 F
243.8 300 207.55 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 203.71 Element Left OB Channel
Right OB
Vel Head (m) 0.02 wt. n-Val. 0.035
W.S. Elev (m) 203.68 Reach Len. (m) 45.00 45.00
45_00
Crit W.S. (m) 202.83 Flow Area (m2) 11.02
E.G. Slope (m/m) 0.000421 Area (m2) 1.62 22.32
1.16
Q Total (m3/s) 7.62 Flow (m3/s) 7.62
Top Width (m) 28.18 Top Width (m) 4.77 20.00
.41
Vel Total (n/s) 0.69 Avg. Vel. (m/s) 0.69
Max Chl Dpth (m) 1.28 Hydr. Depth (m) 1.28
Conv. Total (m3/s) 371.4 Conv. (m3/s) 371.4
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Length wtd. (m)

Min Ch EI (m)

Alpha

Frctn Loss (m)
71.27

C & E Loss (m)
82.94

Note:

PortageExisting.rep.txt

45.00
202.40
1.00

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
Vel Head (m)

W.S. Elev (m)
45_00

Crit W.S. (m)

E.G. Slope (m/m)
49_53

Q Total (m3/s)

Top Width (m)
53.00

Vel Total (m/s)

Max Chl Dpth (m)

Conv. Total (m3/s)

Length wtd. (m)

Min Ch EI (m)

Alpha

Frctn Loss (m)
317.49

C & E Loss (m)
252.58

Note:

Profile #Regional w red™n

206.45
0.00
206 .44
203.86
0.000024
47 .80
248.32
0.13
4.04
9847.5
45.00
202.40
3.38

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1

INPUT

RS: 46.3815
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8.60
5.30
3.66
107.78 197.69
101.30 69.71

Left OB Channel
0.080 0.035
45.00 45.00
294.89 65.54
294.89 77.58
25.30 22.50
175.32 20.00
0.09 0.34
1.68 3.90
5211.3 4636.2
175.42 16.82
0.39 0.90
0.03 0.31
337.40 389.20

245.26 69.72

The critical depth

The critical depth
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Description: Hum 13B-1R. Hwy 400 / Langstaff Rd Ramp - 3 Cell - 2.4 m W x 2.4

m H x 38 m L Concrete Box Culverts. No drawings available. Size
estimated from HEC-2 coding.

New HEC-RAS coding January 2004

by Acres included coding of culvert in HEC-RAS,
adjustments to roadway coding and hydraulic loss coefficients.

Distance from Upstream XS

Deck/Roadway Width 38

Weir Coefficient 1.44

Upstream Deck/Roadway Coordinates
7

num=
Sta Hi Cord Lo Cord Sta Hi Cord
0 207 130 206.38
230 207 260 208
300 209.5
Upstream Bridge Cross Section Data
Station Elevation Data num= 13
Sta Elev Sta Elev Sta
0 207 50 206.5 95
235 202.4 244 202.4 247
269 206 300 206 300
Manning®s n Values num= 5
Sta n Val Sta n Val Sta
0 .025 50 .08 227
Bank Sta: Left Right Coeff Contr.
227 247 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 235.2 206.38 F
243.8 300 207.55 F
Downstream Deck/Roadway Coordinates
num= 7
Sta Hi Cord Lo Cord Sta Hi Cord
0 207 130 206.38
230 207 260 208
300 209.5
Downstream Bridge Cross Section Data
Station Elevation Data num= 13
Sta Elev Sta Elev Sta
0 207 50 206.5 95
235 202.3 244 202.3 247
269 206 300 206 300
Manning®s n Values num= 6
Sta n Val Sta n Val Sta
0 .025 50 .05 220
257 .05
Bank Sta: Left Right Coeff Contr.
227 247 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 235.2 205.5 F
243.8 300 205.5 F

Upstream Embankment side slope
Downstream Embankment side slope

Lo Cord

Elev
205
203

209.5

n Val
.035

Expan.

Lo Cord

Elev
205
203

209.5

n Val
.08

Expan.
-5
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including

Sta Hi Cord Lo Cord

200 206

285 209

Sta Elev Sta Elev
220 204 227 203
252 204 257 205
Sta n Val Sta n Val
247 .08 257 .05
Sta Hi Cord Lo Cord

200 206

285 209

Sta Elev Sta Elev
220 204 227 203
252 204 257 205
Sta n Val Sta n Val
227 .035 247 .08
0 horiz. to 1.0 vertical

0 horiz. to 1.0 vertical
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Maximum allowable submergence for weir flow .95
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used In design
Weilr crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 2.4 2.4

FHWA Chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA Scale # 1 - Inlet edges chamfered 3/4 inch
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
2 38 .015 .015 0] .7
1

Number of Barrels = 3
Upstream Elevation = 202.4
Centerline Stations

Sta. Sta. Sta.

236.9 239.5 242.1
Downstream Elevation = 202.3
Centerline Stations

Sta. Sta. Sta.

236.9 239.5 242.1

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Cullv Group (m3/s) 7.62 Cullv Full Len (m)

# Barrels 3 Culv Vel US (n/s) 0.85
Q Barrel (m3/s) 2.54 Cullv Vel DS (m/s) 0.79
E.G. US. (m) 203.71 Culv Inv EI Up (m) 202.40
W.S. Us. (m) 203.68 Culv Inv EI Dn (m) 202.30
E.G. DS (m) 203.66 Culv Frctn Ls (m) 0.01
W.S. DS (m) 203.64 Culv Exit Loss (m) 0.01
Delta EG (m) 0.05 Culv Entr Loss (m) 0.03
Delta WS (m) 0.04 Q Weir (m3/s)

E.G. IC (m) 203.19 Weir Sta LTt (m)

E.G. OC (m) 203.71 Weir Sta Rgt (m)

Culvert Control Outlet Weilr Submerg

Culv WS Inlet (m) 203.64 Weir Max Depth (m)

Culv WS Outlet (m) 203.64 Weir Avg Depth (m)

Culv Nml Depth (m) 0.58 Weir Flow Area (m2)

Culv Crt Depth (m) 0.49 Min EI Weir Flow (m) 206.38

CULVERT OUTPUT Profile #Regional w red*n Culv Group: Culvert #1

Q Culv Group (m3/s) 32.68 Cullv Full Len (m) 38.00
# Barrels 3 Culv Vel US (n/s) 1.89
Q Barrel (m3/s) 10.89 Cullv Vel DS (m/s) 1.89
E.G. US. (m) 206.45 Culv Inv EI Up (m) 202.40
W.S. Us. (m) 206.44 Culv Inv EI Dn (m) 202.30
E.G. DS (m) 206.08 Culv Frctn Ls (m) 0.06
W.S. DS (m) 206.08 Culv Exit Loss (m) 0.18
Delta EG (m) 0.37 Culv Entr Loss (m) 0.13
Delta WS (m) 0.37 Q Weir (m3/s) 15.12
E.G. IC (m) 205.10 Weir Sta LTt (m) 116.39
E.G. OC (m) 206.45 Weir Sta Rgt (m) 213.35
Culvert Control Outlet Weilr Submerg 0.00
Culv WS Inlet (m) 204 .80 Weir Max Depth (m) 0.44
Culv WS Outlet (m) 204.70 Weir Avg Depth (m) 0.22
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Culv Nml Depth (m)
Culv Crt Depth (m) 1.28

21.26
206.38

Weir Flow Area (m2)
Min EI Weir Flow (m)

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.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: Section 46.381 - Hwy 400 / Langstaff Rd

RS: 46.381

Section - J.D. Barnes 2003 topo mapping

Station Elevation Data num=

Sta Elev Sta Elev
0 207 50 206.5
235 202.3 244 202.3
269 206 300 206
Manning®s n Values num=
Sta n Val Sta n Val
0 .025 50 .05
257 .05
Bank Sta: Left Right Lengths:
227 247
Ineffective Flow num=
Sta L Sta R Elev Permanent
0 235.2 205.5 F
243.8 300 205.5 F

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 203.66
Right OB

Vel Head (m) 0.02

W.S. Elev (m) 203.64
290.00

Crit W.S. (m) 202.73

E.G. Slope (m/m) 0.000366
1.02

Q Total (m3/s) 7.62

Top Width (m) 27.65

.19

Vel Total (n/s) 0.66

Max Chl Dpth (m) 1.34

Conv. Total (m3/s) 398.7

Length wtd. (m) 275.05

Min Ch EI (m) 202.30

Alpha 1.00

Sta Elev Sta Elev Sta Elev
95 205 220 204 227 203

247 203 252 204 257 205

300 209.5

6

Sta n Val Sta n Val Sta n Val

220 .08 227 -035 247 .08
Left Channel Right Coeff Contr. Expan.
260 275 290 -3 .5
Element Left OB Channel
wt. n-Val. 0.035
Reach Len. (m) 260.00 275.00
Flow Area (m2) 11.50
Area (m2) 1.42 22.89
Flow (m3/s) 7.62
Top Width (m) 4.46 20.00
Avg. Vel. (m/s) 0.66
Hydr. Depth (m) 1.34
Conv. (m3/s) 398.7
Wetted Per. (m) 8.60
Shear (N/m2) 4.79
Stream Power (N/m s) 3.18
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Frctn Loss (m) 0.11 Cum Volume (1000 m3) 107.78 197.52
71.27

C & E Loss (m) 0.00 Cum SA (1000 m2) 101.10 68.81
82.80

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, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 206.08 Element Left OB Channel
Right OB

Vel Head (m) 0.00 Wt. n-Vval. 0.052 0.035
0-%72- Elev (m) 206.08 Reach Len. (m) 260.00 275.00
298}?2 W.S. (m) 203.77 Flow Area (m2) 232.29 71.65
29&?8- Slope (m/m) 0.000019 Area (m2) 232.29 71.65
2969$otal (m3/s) 47 .80 Flow (m3/s) 24.83 20.86
2'%ép width (m) 237.26 Top Width (m) 164.26 20.00
5302? Total (m/s) 0.14  Avg. Vel. (n/s) 0.11 0.29
O-ﬁ;x Chl Dpth (m) 3.78 Hydr. Depth (m) 1.41 3.58
O-Eva. Total (m3/s) 10945.2 Conv. (m3/s) 5686.6 4775.9
485ézgth wtd. (m) 272.95 Wetted Per. (m) 164.35 20.11
53M?§ Ch E1 (m) 202.30 Shear (N/m2) 0.26 0.67
O-i%pha 2.10  Stream Power (N/m s) 0.03 0.19
0-gictn Loss (m) 0.01 Cum Volume (1000 m3) 337.40 387.27
315'29E Loss (m) 0.01 Cum SA (1000 m2) 237.62 68.82
250.20

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, water surface was used.

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 46.36

INPUT
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Description: Section 46.36 - J.D. Barnes 2003 topo mapping

Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207.4 29 207 39 205 50 202 52 201.6
57 201.6 59 202 71 205 130 205.8
Manning®s n Values num= 6
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .025 29 .05 39 .08 50 .035 59 .08
71 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
50 59 150 150 150 .1 .3
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
110 130 208 T

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 203.54 Element Left OB Channel
Right OB

Vel Head (m) 0.04 wt. n-Val. 0.080 0.035
0'$§g_ Elev (M) 203.51  Reach Len. (m) 150.00 150.00
158}?2 W.S. (m) Flow Area (m2) 4.16 16.36
4-2?6- Slope (m/m) 0.000437  Area (m2) 4.16 16.36
4-84Total (m3/s) 16.31 Flow (m3/s) 0.88 14 .47
0-$gp Width (m) 20.55  Top Width (m) 5.52 9.00

-Sgl Total (m/s) 0.65 Avg. Vel. (m/s) 0.21 0.88
O'ﬁéx Chl Dpth (m) 1.91  Hydr. Depth (m) 0.75 1.82
O-Zgnv- Total (m3/s) 780.1 Conv. (m3/s) 42.0 692.1
46Lgngth wed. (m) 150.00  Wetted Per. (m) 5.73 9.08
6'ﬁ%n ch EI (m) 201.60  Shear (N/m2) 3.11 7.72
3-%?pha 1.65 Stream Power (N/m s) 0.66 6.83
o-ggctn Loss (m) 0.06 Cum Volume (1000 m3) 107.05 192.12
;:éjé E Loss (m) 0.00 Cum SA (1000 m2) 99.80 64.83

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 206.05 Element Left OB Channel
Right OB

Vel Head (m) 0.04 we. n-val. 0.079 0.035
0.068

W.S. Elev (m) 206.02 Reach Len. (m) 150.00 150.00
150.00

Crit W.S. (m) Flow Area (m2) 30.26 38.95
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59.52

E.G. Slope (m/m) 0.000195
66.56

Q Total (m3/s) 66.49
16.32

Top Width (m) 96.08
71.00

Vel Total (n/s) 0.52
0.27

Max Chl Dpth (m) 4.42
1.17

Conv. Total (m3/s) 4764.5
1169.2

Length wtd. (m) 150.00
51.37

Min Ch EI (m) 201.60
2.21

Alpha 2.68
0.61

Frctn Loss (m) 0.03
303.49

C & E Loss (m) 0.00
232.22

Warning: The cross-section end points had to be extended vertically for the computed

water surface.
CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1
INPUT

Description: Section 46.35 - J.D.

Station Elevation Data num=
Sta Elev Sta Elev
0 206.8 29 206.5
56 201.4 59 202
139 208
Manning®s n Values num=
Sta n Val Sta n Val
0 .025 29 .05
79 .05
Bank Sta: Left Right Lengths:
49 59

RS: 46.

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

35

Barnes 2003 topo mapping
11

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 203.48
Right OB

Vel Head (m) 0.03
0.080

W.S. Elev (m) 203.46
120.00

Crit W.S. (m)
7.08

E.G. Slope (m/m) 0.000316

Sta Elev Sta
35 206 49
79 205 100
6
Sta n Val Sta
35 .08 49
Left Channel Right
120 120 120
Element
wWe. n-val.

Reach Len. (m)
Flow Area (m2)

Area (m2)
Page 39

30.26
9.17
16.08
0.30
1.88
657.4
16.58
3.48
1.06
303.27
214.17

Elev S
202
205.5 1
n Val S
.035

Coeff Contr.

.1

Left OB
0.080
120.00
3.72
3.72

38.95
41.00
9.00
1.05
4.33
2937.9
9.08
8.19
8.62
372.07
64.83

Elev
201.4
208

ta
52
00

n Val
.08

ta
59

Expan.

Channel
0.035

120.00
18.77
18.77



7.08

Q Total (m3/s)
1.26
Top Width (m)
9.72

Vel Total (n/s)
0.18

Max Chl Dpth (m)
0.73

Conv. Total (m3/s)
71.1

Length wtd. (m)
9.82

Min Ch EI (m)
2.23

Alpha
0.40

Frctn Loss (m)
69.60

C & E Loss (m)
80.28

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.075

W.S. Elev (m)
120.00

Crit W.S. (m)
65.50

E.G. Slope (m/m)
65.50

Q Total (m3/s)
17.46

Top Width (m)
41.00

Vel Total (n/s)
0.27

Max Chl Dpth (m)
1.60

Conv. Total (m3/s)
1390.6

Length wtd. (m)
41.72

Min Ch EI (m)
2.43

Alpha
0.65

Frctn Loss (m)
293.58

C & E Loss (m)
223.82

CROSS SECTION

PortageExisting.rep.txt

16.31
24 .82
0.55
2.06
917.7
120.00
201.40
1.72
0.03
0.00

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Profile #Regional w red®n

206.02
0.03
205.99

0.000158
66.49
64.98

0.48
4.59
5296.5
120.00
201.40
2.60
0.02
0.00

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)
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0.65
5.10
0.18
0.73
36.7
5.30
2.17
0.38
106.46
99.00

Left OB
0.080
120.00
27.91
27.91
6.77
13.98
0.24
2.00
539.0
14.54
2.97
0.72
298.91
211.92

14.39
10.00
0.77
1.88
810.0
10.12
5.74
4.40
189.49
63.40

Channel
0.035
120.00
4414
44 .14
42 .26
10.00
0.96
4.41
3366.8
10.12
6.74
6.45
365.83
63.41



RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: Section 46.34 - J.D. Barnes 2003 topo mapping

Station Elevation Data num=
Sta Elev Sta Elev
0 206.4 30 206.4
53 201.2 58 202
Manning®"s n Values num=
Sta n Val Sta n Val
0 .025 30 .05
68 .05
Bank Sta: Left Right Lengths:
46 58
Ineffective Flow num=
Sta L Sta R Elev Permanent
100 144 208 T

PortageExisting.rep.txt

RS: 46.34

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m)
Right OB

Vel Head (m)
0.080

W.S. Elev (m)
190.00

Crit W.S. (m)
3.40

E.G. Slope (m/m)
3.40

Q Total (m3/s)
0.51

Top Width (m)
4.76

Vel Total (m/s)
0.15

Max Chl Dpth (m)
0.71

Conv. Total (m3/s)
32.9

Length wtd. (m)
4.97

Min Ch EI (m)
1.63

Alpha
0.25

Frctn Loss (m)
68.97

C & E Loss (m)
79.41

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
Vel Head (m)

203.45
0.02
203.43

0.000244
16.31
20.33

0.57
2.23
1044 .2
204 .98
201.20
1.35
0.07
0.00

9
Sta Elev Sta
36 206 46
68 205 144
6
Sta n Val Sta
36 .08 46
Left Channel Right
225 205 190
Element
wWe. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Profile #Regional w red"n

206.01
0.03

Element

Wt. n-val.
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Elev S
202

205.4

n Val S
.035

Coeff Contr.

-1

Left OB
0.080
225.00
2.55
2.55
0.38
3.57
0.15
0.71
24.2
3.84
1.58
0.24
106.08
98.48

Left OB
0.080

ta Elev
51 201.2

n Val
.08

ta
58

Expan.

Channel
0.035
205.00
22.73
22.73
15.41
12.00
0.68
1.89
987.1
12.13
4.48
3.04
187.00
62.08

Channel

0.035
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0-%?2- Elev (m) 205.97 Reach Len. (m) 225.00 205.00
198}?2 W.S. (m) Flow Area (m2) 19.74 53.29
Ssé?é- Slope (m/m) 0.000144 Area (m2) 19.74 53.29
8365$otal (m3/s) 66.49 Flow (m3/s) 4.46 49.09
12%83 width (m) 107.93 Top Width (m) 9.93 12.00
8602? Total (m/s) 0.53  Avg. Vel. (n/s) 0.23 0.92
O-ﬁgx Chl Dpth (m) 4.77 Hydr. Depth (m) 1.99 4.44
1-%va. Total (m3/s) 5531.7 Conv. (m3/s) 371.1 4084 .3
10[253th wed. (m) 205.80 Wetted Per. (m) 10.70 12.13
42M?ﬁ Ch E1 (m) 201.20 Shear (N/m2) 2.61 6.22
1-Z?pha 2.31  Stream Power (N/m s) 0.59 5.73
O-éictn Loss (m) 0.03 Cum Volume (1000 m3) 296.05 359.99
ijé'ng Loss (m) 0.00 Cum SA (1000 m2) 210.48 62.09

Warning: The cross-section end points had to be extended vertically for the computed
water surface.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.33
INPUT
Description: Section 46.33 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 205 67 205 75 202 78 201 83 201
86 202 97 205 115 205 115 208 180 208
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 67 .08 75 -035 86 .08 97 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
75 86 130 130 130 .1 .3
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 203.38 Element Left OB Channel
Right OB
Vel Head (m) 0.05 wt. n-Val. 0.080 0.035
0.080
W.S. Elev (m) 203.33 Reach Len. (m) 130.00 130.00
130.00
Crit W.S. (m) Flow Area (m2) 2.36 22.65
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3.25

E.G. Slope (m/m)
3.25

Q Total (m3/s)
0.64

Top Width (m)
4.88

Vel Total (n/s)
0.20

Max Chl Dpth (m)
0.67

Conv. Total (m3/s)
30.3

Length wtd. (m)
5.06

Min Ch EI (m)
2.85

Alpha
0.57

Frctn Loss (m)
68.34

C & E Loss (m)
78.49

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.070

W.S. Elev (m)
130.00

Crit W.S. (m))
44.08

E.G. Slope (m/m)
44.08

Q Total (m3/s)
10.40

Top Width (m)
29.00

Vel Total (n/s)
0.24

Max Chl Dpth (m)
1.52

Conv. Total (m3/s)
918.0

Length wtd. (m)
30.35

Min Ch EI (m)
1.83

Alpha
0.43

Frctn Loss (m)
272.52

C & E Loss (m)
205.27

Warning: The cross-section end points had to be extended vertically for the computed

PortageExisting.rep.txt

0.000453
22.97
19.43

0.81
2.33
1079.1
130.00
201.00
1.35
0.05
0.00

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Profile #Regional w red®n

205.98
0.03
205.95

0.000128
74.78
115.00
0.42
4.95
6598.8
130.00
201.00
2.88
0.02
0.00

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)
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2.36
0.46
3.55
0.19
0.67
21.6
3.79
2.77
0.54
105.53
97.68

Left OB
0.058
130.00
83.32
83.32
18.67
75.00
0.22
1.11
1647.2
76.49
1.37
0.31
284.45
200.93

22.65
21.87
11.00
0.97
2.06
1027.2
11.32
8.89
8.58
182.35
59.72

Channel
0.035

130.00
51.46
51.46
45.71
11.00

4033.6
11.32
5.72
5.08
349.25
59.73



water surface.
CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1
INPUT

PortageExisting.rep.txt

RS: 46.322

Description: Section 46.322 - Applewod Crescent - U/S Bounding Section - J.D.
Barnes 2003 topo mapplng

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta
0 208 208 58 205.5 66
79.15 201 201 91.5 201.8 100.5
115 208 175 208
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta
0 .05 .08 78.5 .035 91.5
Bank Sta: Left Right Lengths: Left Channel Right
78.5 91.5 50 50 50
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 78.5 205.6 F
91.5 175 205.6 F

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
Vel Head (m)

W.S. Elev (m)
50.00

Crit W.S. (m))

E.G. Slope (m/m)
2.58

Q Total (m3/s)

Top Width (m)
3.45

Vel Total (n/s)

Max Chl Dpth (m)

Conv. Total (m3/s)

Length wtd. (m)

Min Ch EI (m)

Alpha

Frctn Loss (m)
67.96

C & E Loss (m)
77.95

Profile #100-year

203.33 Element
0.03 wt. n-Val.
203.30 Reach Len. (m)
201.71 Flow Area (m2)
0.000274 Area (m2)
22.97 Flow (m3/s)
21.51 Top Width (m)
0.78 Avg. Vel. (n/s)
2.30 Hydr. Depth (m)
1388.9 Conv. (m3/s)
50.00 Wetted Per. (m)
201.00 Shear (N/m2)
1.00 Stream Power (N/m s)

Cum Volume (1000 m3)
Cum SA (1000 m2)
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Elev Sta Elev
205.5 78.5 201.8
205.7 115 205.7
n Val Sta n Val

.08 100.5 .05

Coeff Contr. Expan.

.3 .5
Left OB Channel
0.035
50.00 50.00
29.40
3.78 29.40
22.97
5.06 13.00
0.78
2.26
1388.9
13.82
5.70
4.46
105.13 178.96
97.12 58.16
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Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 205.96 Element Left OB Channel
Right OB

Vel Head (m) 0.04 Wt. n-Vval. 0.078 0.035
0-%72- Elev (m) 205.92 Reach Len. (m) 50.00 50.00
5oé??t W.S. (m) 202.54 Flow Area (m2) 31.65 63.45
zzéég- Slope (m/m) 0.000153 Area (m2) 31.65 63.45
2266$otal (m3/s) 74.78 Flow (m3/s) 7.79 61.95
5'$gp width (m) 57.00 Top Width (m) 20.50 13.00
2302? Total (m/s) 0.64  Avg. Vel. (n/s) 0.25 0.98
O-ﬁgx Chl Dpth (m) 4.92 Hydr. Depth (m) 1.54 4.88
0-8gnv. Total (m3/s) 6044 .1 Conv. (m3/s) 629.9 5006.7
4OZéggth wtd. (m) 50.00 Wetted Per. (m) 21.45 13.82
24M?§ Ch E1 (m) 201.00 Shear (N/m2) 2.22 6.89
1-§?pha 1.98  Stream Power (N/m s) 0.55 6.73
0-§$ctn Loss (m) Cum Volume (1000 m3) 276.98 341.78
ZBS'éSE Loss (m) Cum SA (1000 m2) 194.72 58.17
201.86
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1 RS: 46.3215

INPUT

Description: Hum 13A-4R. Applewood Crescent - Twin Cell - 4.3 m W x 2.4 m H X
30 m L Concrete Box Culverts. Based on Drawings - July
2010

New HEC-RAS coding January 2004 by Acres included coding
of culvert in HEC-RAS, including adjustments to roadway coding and
hydraulic loss coefficients.

Distance from Upstream XS = 10
Deck/Roadway Width = 30
Weir Coefficient = 1.44
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
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58 205.6 115 205.6
Upstream Bridge Cross Section Data
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 208 58 208 58 205.5 66 205.5 78.5 201.8
79.15 201 91 201 91.5 201.8 100.5 205.7 115 205.7
115 208 175 208
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 66 .08 78.5 .035 91.5 .08 100.5 .05
Bank Sta: Left Right Coeff Contr. Expan.
78.5 91.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 78.5 205.6 F
91.5 175 205.6 F
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
58 205.6 115 205.6
Downstream Bridge Cross Section Data
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 208 58 208 58 205.5 66 205.5 78.5 201.8
79.15 200.6 91 200.6 91.5 201.8 100.5 205.7 115 205.7
115 208 175 208
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 66 .08 78.5 .035 91.5 .08 100.5 .05
Bank Sta: Left Right Coeff Contr. Expan.
78.5 91.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 78.5 205 F
91.5 175 205 F

0 horiz. to 1.0 vertical
O horiz. to 1.0 vertical
.95

Upstream Embankment side slope

Downstream Embankment side slope

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

Energy head used in spillway design
Spillway height used In design

Weir crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 2.44 4.27

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
10 30 .015 .015 0 -4
1
Number of Barrels = 2
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Upstream Elevation = 201
Centerline Stations

Sta. Sta.

82.5 87.5
Downstream Elevation = 200.6

Centerline Stations
Sta. Sta.
82.5 87.5

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 22.97 Cullv Full Len (m) 14.42
# Barrels 2 Culv Vel US (m/s) 1.21
Q Barrel (m3/s) 11.49 Cullv Vel DS (m/s) 1.10
E.G. US. (m) 203.33 Culv Inv EI Up (m) 201.00
W.S. Us. (m) 203.30 Culv Inv EI Dn (m) 200.60
E.G. DS (m) 203.25 Culv Frctn Ls (m) 0.01
W.S. DS (m) 203.23 Culv Exit Loss (m) 0.04
Delta EG (m) 0.08 Culv Entr Loss (m) 0.03
Delta WS (m) 0.07 Q Weir (m3/s)

E.G. IC (m) 202.42 Weir Sta LTt (m)

E.G. OC (m) 203.33 Weir Sta Rgt (m)

Culvert Control Outlet Weilr Submerg

Culv WS Inlet (m) 203.22 Weir Max Depth (m)

Culv WS Outlet (m) 203.04 Weir Avg Depth (m)

Culv Nml Depth (m) 0.59 Weir Flow Area (m2)

Culv Crt Depth (m) 0.90 Min EI Weir Flow (m) 205.60

CULVERT OUTPUT Profile #Regional w red*n Culv Group: Culvert #1

Q Culv Group (m3/s) 58.92 Cullv Full Len (m) 30.00
# Barrels 2 Culv Vel US (n/s) 2.83
Q Barrel (m3/s) 29.46 Cullv Vel DS (m/s) 2.83
E.G. US. (m) 205.96 Culv Inv EI Up (m) 201.00
W.S. Us. (m) 205.92 Culv Inv EI Dn (m) 200.60
E.G. DS (m) 205.36 Culv Frctn Ls (m) 0.08
W.S. DS (m) 205.31 Culv Exit Loss (m) 0.35
Delta EG (m) 0.59 Culv Entr Loss (m) 0.16
Delta WS (m) 0.61 Q Weir (m3/s) 15.87
E.G. IC (m) 204 .55 Weir Sta LTt (m) 58.00
E.G. OC (m) 205.96 Weir Sta Rgt (m) 115.00
Culvert Control Outlet Weilr Submerg 0.00
Culv WS Inlet (m) 203.44 Weir Max Depth (m) 0.36
Culv WS Outlet (m) 203.04 Weir Avg Depth (m) 0.33
Culv Nml Depth (m) Weir Flow Area (m2) 18.96
Culv Crt Depth (m) 1.69 Min EI Weir Flow (m) 205.60

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.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.321

INPUT
Description: Section 46.322 - Applewod Crescent - D/S Bounding Section - J.D.
Barnes 2003 topo mapplng
Station Elevation Data num=
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 208 58 208 58 205.5 66 205.5 78.5 201.8
79.15 200.6 91 200.6 91.5 201.8 100.5 205.7 115 205.7
115 208 175 208
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 66 .08 78.5 .035 91.5 .08 100.5 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
78.5 91.5 50 50 50 -3 -5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 78.5 205 F
91.5 175 205 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 203.25 Element Left OB Channel
Right OB
Vel Head (m) 0.02 Wt. n-Vval. 0.035
W.S. Elev (m) 203.23 Reach Len. (m) 50.00 50.00
50.00
Crit W.S. (m)) 201.32 Flow Area (m2) 33.46
E.G. Slope (m/m) 0.000190 Area (m2) 3.44 33.46
2.35
Q Total (m3/s) 22.97 Flow (m3/s) 22.97
Top Width (m) 21.11 Top Width (m) 4.82 13.00
3.29
Vel Total (m/s) 0.69 Avg. Vel. (n/s) 0.69
Max Chl Dpth (m) 2.63 Hydr. Depth (m) 2.57
Conv. Total (m3/s) 1668.1 Conv. (m3/s) 1668.1
Length wtd. (m) 50.00 Wetted Per. (m) 14 .51
Min Ch EI (m) 200.60 Shear (N/m2) 4.29
Alpha 1.00 Stream Power (N/m s) 2.94
Frctn Loss (m) 0.02 Cum Volume (1000 m3) 105.13 178.20
67.96
C & E Loss (m) 0.02 Cum SA (1000 m2) 96.87 57.51

77.78

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

is less than 0.7 or greater than

1.4.
Note:

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m)
Right OB

205.36

Element
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This may indicate the need for additional cross sections.
The critical depth

Channel
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vel Head (m) 0.05  Wt. n-val. 0.080 0.035
0'$§g_ Elev (m) 205.31  Reach Len. (m) 50.00 50.00
5069?t W.S. (m) 202.15  Flow Area (m2) 20.82 60.55
14&?%- Slope (m/m) 0.000215 Area (m2) 20.82 60.55
1462$0tal (m3/s) 74.78 Flow (m3/s) 5.40 65.79
3-$2p Width (m) 32.96  Top Width (m) 11.86 13.00

'%gl Total (m/s) 0.78  Avg. Vel. (n/s) 0.26 1.09
O'ﬁgx Chl Dpth (m) 4.71  Hydr. Depth (m) 1.76 4.66
1-Zgnv- Total (m3/s) 5095.9 Conv. (m3/s) 368.3 4483.3
24ﬁéﬁgth wed. (m) 50.00  Wetted Per. (m) 12.37 14.51
s-ﬁ?n ch EI (m) 200.60  Shear (N/m2) 3.55 8.81
3-i?pha 1.71 Stream Power (N/m s) 0.92 9.57
0-§§ctn Loss (m) 0.02 Cum Volume (1000 m3) 276.98 339.43
268'é8E Loss (m) 0.02  Cum SA (1000 m2) 193.91 57.52
201.07

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, water surface was used.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.32
INPUT
Description: Section 46.32 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 208 45 208 45  205.5 52 205 66 201
68 200.6 69 200.6 71 201 84 205 102 206
102 208 152 208
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0] .05 52 .08 66 .035 71 .08 84 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
66 71 110 110 110 A .3

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 203.22 Element Left OB Channel
Right OB
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vel Head (m) 0.08  Wt. n-val. 0.080 0.035
0'$§g_ Elev (m) 203.13  Reach Len. (m) 110.00 110.00
11g}?2 w.s. (m) Flow Area (m2) 7.95 11.86
7-E§G- Slope (m/m) 0.000844  Area (m2) 7.95 11.86
7-88Total (m3/s) 22.97  Flow (m3/s) 2.93 17.32
2-¥ép width (m) 19.39  Top Width (m) 7.46 5.00
6'3gl Total (m/s) 0.84  Avg. Vel. (nW/s) 0.37 1.46
o-agx Chl Dpth (m) 2.53  Hydr. Depth (m) 1.07 2.37
1-g3nv- Total (m3/s) 790.7 Conv. (m3/s) 101.0 596.3
93Lgngth wed. (m) 110.00  Wetted Per. (m) 7.76 5.08
7-ﬁ?n Ch EI (m) 200.60 Shear (N/m2) 8.48 19.32
8ﬁ?pha 2.30 Stream Power (N/m s) 3.13 28.23
3-%gctn Loss (m) 0.04 Cum Volume (1000 m3) 104.85 177.07
:;é;é E Loss (m) 0.02 Cum SA (1000 m2) 96.57 57.06

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

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 205.33 Element Left OB Channel
Right OB

Vel Head (m) 0.12  Wt. n-val. 0.080 0.035
0'$§g_ Elev (M) 205.21  Reach Len. (m) 110.00 110.00
11g}?2 W.S. (m) Flow Area (m2) 31.23 22.25
Zgé%é- Slope (m/m) 0.000650 Area (m2) 31.23 22.25
Zgél%otal (m37/s) 74.78  Flow (m3/s) 16.32 43.36
15%%8 Width (m) 38.69  Top Width (m) 16.93 5.00
169;? Total (m/s) 0.91 Avg. Vel. (m/s) 0.52 1.95
0'3§x Chl Dpth (m) 4.61  Hydr. Depth (m) 1.85 4.45
1-Zgnv- Total (m3/s) 2934.3 Conv. (m3/s) 640.2 1701.6
Sgﬁéggth wed. (m) 110.00  Wetted Per. (m) 17.50 5.08
17M?Z ch EI (m) 200.60  Shear (N/m2) 11.37 27.90
10A?gha 2.83 Stream Power (N/m s) 5.94 54_.38
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5.54

Frctn Loss (m) 0.03 Cum Volume (1000 m3) 275.68 337.36
267.10

C & E Loss (m) 0.02 Cum SA (1000 m2) 193.19 57.07
200.45

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

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.312

INPUT

Description: Section 46.312 - Edgeley Blvd - U/S
2003 topo mapping

Bounding Section - J.D. Barnes

Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 207 43 207 43 204.6 49 204.6 52 204.1
60.5 201.1 61.15 200.6 72.85 200.6 73.5 201.1 82 204.1
84 204.7 90 204.7 90 207 150 207
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 49 .08 60.5 .035 73.5 .08 84 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
60.5 73.5 60 60 60 -3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 60.5 204.7 F
73.5 150 204.7 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 203.16 Element Left OB Channel
Right OB
Vel Head (m) 0.03 Wt. n-Vval. 0.035
W.S. Elev (m) 203.13 Reach Len. (m) 60.00 60.00
60.00
Crit W.S. (m)) 201.31 Flow Area (m2) 32.63
E.G. Slope (m/m) 0.000184 Area (m2) 5.87 32.63
5.87
Q Total (m3/s) 22.97 Flow (m3/s) 22.97
Top Width (m) 24 .53 Top Width (m) 5.77 13.00
5.77
Vel Total (m/s) 0.70 Avg. Vel. (n/s) 0.70
Max Chl Dpth (m) 2.53 Hydr. Depth (m) 2.51
Conv. Total (m3/s) 1692.4 Conv. (m3/s) 1692.4
Length wtd. (m) 60.00 Wetted Per. (m) 13.34
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Min Ch EI (m) 200.60 Shear (N/m2) 4.42
Alpha 1.00 Stream Power (N/m s) 3.11
Frctn Loss (m) Cum Volume (1000 m3) 104.09 174.63
66692 E Loss (M) Cum SA (1000 m2) 95.84 56.07
76.83
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 205.27 Element Left OB Channel
Right OB

Vel Head (m) 0.04 Wt. n-Vval. 0.077 0.035
0-%72- Elev (m) 205.23 Reach Len. (m) 60.00 60.00
GOéggt W.S. (m) 202.13 Flow Area (m2) 28.76 59.86
27&%2- Slope (m/m) 0.000169 Area (m2) 28.76 59.86
2761$otal (m3/s) 74.78 Flow (m3/s) 7.27 60.47
7'$gp width (m) 47.00 Top Width (m) 17.50 13.00
1602? Total (m/s) 0.65  Avg. Vel. (m/s) 0.25 1.01
O-ﬁgx Chl Dpth (m) 4.63 Hydr. Depth (m) 1.64 4.60
1-ggnv. Total (m3/s) 5753.4 Conv. (m3/s) 559.7 4652.6
54ié§gth wtd. (m) 60.00 Wetted Per. (m) 18.68 13.34
17M?§ Ch E1 (m) 200.60 Shear (N/m2) 2.55 7.43
2-2?pha 2.01  Stream Power (N/m s) 0.65 7.51
O-E?ctn Loss (m) Cum Volume (1000 m3) 272.38 332.84
ZBQ'QOE Loss (m) Cum SA (1000 m2) 191.30 56.08
198.62
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1

REACH: Reach-1 RS: 46.3115

INPUT

Description: Hum 13A-3R. Edgeley Blvd - Twin Cell - 4.3 mW x 2.4 mH Xx 35 mL
Concrete Box Culverts. July 2010
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Drawing by Ander Engineering
Ltd. (Dwg No. 88-150-7, October 1989) used to recode culvert in
HEC-RAS format.

New HEC-RAS coding January 2004 by Acres
included coding of culvert in HEC-RAS, including adjustments to
roadway coding and hydraulic loss coefficients.

Distance from Upstream XS = 10
Deck/Roadway Width = 35
Weir Coefficient = 1.44

Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
43 204.7 90 204.7
Upstream Bridge Cross Section Data
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207 43 207 43 204.6 49 204.6 52 204.1
60.5 201.1 61.15 200.6 72.85 200.6 73.5 201.1 82 204.1
84 204.7 90 204.7 90 207 150 207
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 49 .08 60.5 .035 73.5 .08 84 .05
Bank Sta: Left Right Coeff Contr. Expan.
60.5 73.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 60.5 204.7 F
73.5 150 204.7 F
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
43 204.7 90 204.7
Downstream Bridge Cross Section Data
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207 43 207 43 204.6 49 204.6 52 204.1
60.5 201.1 61.15 200.5 72.85 200.5 73.5 201.1 82 204.1
84 204.7 90 204.7 90 207 150 207
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 49 .08 60.5 .035 73.5 .08 84 .05
Bank Sta: Left Right Coeff Contr. Expan.
60.5 73.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 60.5 203.5 F
73.5 150 203.5 F

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

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 iIn design

Weilr crest shape

Broad Crested

-
o)

Q
D
(&)
w
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Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 2.44 4.27

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
10 35 .015 .015 0 -4

N

1
Number of Barrels =
Upstream Elevation = 200.6
Centerline Stations
Sta. Sta.
64.5 69.5
Downstream Elevation
Centerline Stations
Sta. Sta.
64.5 69.5

200.5

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 22.97 Culv Full Len (m) 35.00
# Barrels 2 Cullv vel US (m/s) 1.10
Q Barrel (m3/s) 11.49 Culv Vel DS (n/s) 1.10
E.G. US. (m) 203.16 Culv Inv EI Up (m) 200.60
W.S. Us. (m) 203.13 Culv Inv EI Dn (m) 200.50
E.G. DS (m) 203.08 Culv Frctn Ls (m) 0.01
W.S. DS (m) 203.06 Culv Exit Loss (m) 0.04
Delta EG (m) 0.08 Culv Entr Loss (m) 0.02
Delta WS (m) 0.07 Q Weir (m3/s)

E.G. IC (m) 202.03 Weir Sta Lft (m)

E.G. OC (m) 203.16 Weir Sta Rgt (m)

Culvert Control Outlet Weir Submerg

Culv WS Inlet (m) 203.04 Weir Max Depth (m)

Culv WS Outlet (m) 202.94 Weir Avg Depth (m)

Culv Nml Depth (m) Weir Flow Area (m2)

Culv Crt Depth (m) 0.90 Min EI Weir Flow (m) 204.70

CULVERT OUTPUT Profile #Regional w red"n Culv Group: Culvert #1

Q Culv Group (m3/s) 45 .54 Culv Full Len (m) 35.00
# Barrels 2 Cullv vel US (m/s) 2.19
Q Barrel (m3/s) 22.77 Culv Vel DS (m/s) 2.19
E.G. US. (m) 205.27 Culv Inv EI Up (m) 200.60
W.S. Us. (m) 205.23 Culv Inv EI Dn (m) 200.50
E.G. DS (m) 204 .93 Culv Frctn Ls (m) 0.05
W.S. DS (m) 204 .88 Culv Exit Loss (m) 0.19
Delta EG (m) 0.34 Culv Entr Loss (m) 0.10
Delta WS (m) 0.35 Q Weir (m3/s) 29.24
E.G. IC (m) 204.16 Weir Sta Lft (m) 43.00
E.G. OC (m) 205.27 Weir Sta Rgt (m) 90.00
Culvert Control Outlet Weir Submerg 0.31
Culv WS Inlet (m) 203.04 Weir Max Depth (m) 0.57
Culv WS Outlet (m) 202.94 Weir Avg Depth (m) 0.57
Culv Nml Depth (m) Weir Flow Area (m2) 26.85
Culv Crt Depth (m) 1.43 Min EI Weir Flow (m) 204.70

Warning: During the culvert inlet control computations, the program could not
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The reported

inlet energy grade answer may not be valid.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.311
INPUT
Description: Section 46.311 - Edgeley Blvd - D/S Bounding Section - J.D. Barnes
2003 topo mapping
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207 43 207 43 204.6 49 204.6 52 204.1
60.5 201.1 61.15 200.5 72.85 200.5 73.5 201.1 82 204.1
84 204.7 90 204.7 90 207 150 207
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0] .05 49 .08 60.5 .035 73.5 .08 84 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
60.5 73.5 150 150 150 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 60.5 203.5 F
73.5 150 203.5 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 203.08 Element Left OB Channel
Right OB
Vel Head (m) 0.02 wt. n-Val. 0.035
W.S. Elev (m) 203.06 Reach Len. (m) 150.00 150.00
150.00
Crit W.S. (m) 201.21 Flow Area (m2) 32.89
E.G. Slope (m/m) 0.000182 Area (m2) 5.44 32.89
5.44
Q Total (m3/s) 22.97 Flow (m3/s) 22.97
Top Width (m) 24.11 Top Width (m) 5.55 13.00
.55
Vel Total (n/s) 0.70 Avg. Vel. (n/s) 0.70
Max Chl Dpth (m) 2.56 Hydr. Depth (m) 2.53
Conv. Total (m3/s) 1704 .1 Conv. (m3/s) 1704 .1
Length wtd. (m) 150.00 Wetted Per. (m) 13.47
Min Ch EI (m) 200.50 Shear (N/m2) 4.35
Alpha 1.00 Stream Power (N/m s) 3.04
Frctn Loss (m) 0.03 Cum Volume (1000 m3) 104.09 173.71
66.99
C & E Loss (m) 0.00 Cum SA (1000 m2) 95.50 55.29

76.49
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Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 204.93 Element Left OB Channel
Right OB

Vel Head (m) 0.05  Wt. n-Val. 0.079 0.035
0'$Tg_ Elev (m) 204.88  Reach Len. (m) 150.00 150.00
158}?2 W.S. (m) 202.03  Flow Area (m2) 22.63 56.53
21&?8_ Slope (m/m) 0.000225 Area (m2) 22.63 56 .53
2164$ota| (m37/s) 74.78  Flow (m3/s) 5.89 63.08
5-$ép width (m) 47.00  Top Width (m) 17.50 13.00
1692? Total (m/s) 0.74 Avg. Vel. (m/s) 0.26 1.12
O'ﬁgx Chl Dpth (m) 4.38  Hydr. Depth (m) 1.29 4.35
1-ggnv- Total (m3/s) 4982.5 Conv. (m3/s) 392.5 4203.0
38Eéggth wed. (m) 150.00  Wetted Per. (m) 18.33 13.47
17M%2 ch EI (m) 200.50  Shear (N/m2) 2.73 9.27
Z-Z?pha 1.92 Stream Power (N/m s) 0.71 10.35
O-Zﬁctn Loss (m) 0.03 Cum Volume (1000 m3) 272.38 330.01
26é-goE Loss (m) 0.00 Cum SA (1000 m2) 190.25 55.30
197.63
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.31
INPUT
Description: Section 46.31 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207 40 207 40 204.5 46  204.5 49 204
58 201 61 200.4 67 200.4 70 201 81 204
85 204.6 107 204.6 107 207 148 207
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0] .05 46 .08 58 .035 70 .08 85 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
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150 150 150

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m)
Right OB

Vel Head (m)
0.080

W.S. Elev (m)
150.00

Crit W.S. (m))
7.59

E.G. Slope (m/m)
7.59

Q Total (m3/s)
1.25
Top Width (m)
7.46

Vel Total (n/s)
0.16

Max Chl Dpth (m)
1.02

Conv. Total (m3/s)
93.6

Length wtd. (m)
7.73

Min Ch EI (m)
1.71

Alpha
0.28

Frctn Loss (m)
66.01

C & E Loss (m)
75.52

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.078

W.S. Elev (m)
150.00

Crit W.S. (m))
33.32

E.G. Slope (m/m)
33.32

Q Total (m3/s)
8.61

Top Width (m)
37.00

Vel Total (n/s)
0.26

Max Chl Dpth (m)
0.90

Conv. Total (m3/s)
560.6

Length wtd. (m)
37.69

203.06
0.02
203.03

0.000178
22.97
25.56

0.53
2.63
1721.6
150.00
200.40
1.58
0.03
0.00

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Profile #Regional w red"n

204.90
0.05
204.84

0.000236
74.78
67.00

0.68
4.44
4871.1
150.00

Element

wt. n-Vval.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top Width (m)
Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per. (m)
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Left OB
0.080
150.00
6.21
6.21
1.01
6.10
0.16
1.02
75.8
6.43
1.68
0.27
103.21
94.63

Left OB
0.079
150.00
24.94
24.94

6.86
18.00

0.27

1.39
446.7
18.87

Channel
0.035
150.00
29.81
29.81
20.71
12.00
0.69
2.48
1552.2
12.12
4.29
2.98
169.01
53.42

Channel
0.035

150.00
51.53
51.53
59.32
12.00

3863.8
12.12
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Min Ch El (m) 200.40 Shear (N/m2) 3.05 9.83
Z-R?pha 2.30 Stream Power (N/m s) 0.84 11.31
o-ggctn Loss (m) 0.04 Cum Volume (1000 m3) 268.81 321.90
iZé-giE Loss (m) 0.00 Cum SA (1000 m2) 187.59 53.43

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.30
INPUT
Description: Section 46.30 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207 20 207 20 205 46 205 56 201
59 200.3 65 200.3 68 201 80 204 83 204.7
119 205 119 207 146 207
Manning®s n Values num= 6
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 46 .08 56 .035 68 .08 83 .025
119 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
56 68 110 110 110 .1 .3
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 203.02 Element Left OB Channel
Right OB
Vel Head (m) 0.04 Wt. n-val. 0.080 0.035
0.080
W.S. Elev (m) 202.99 Reach Len. (m) 110.00 110.00
110.00
Crit W.S. (m) Flow Area (m2) 4_93 30.14
7.89
E.G. Slope (m/m) 0.000275 Area (m2) 4.93 30.14
7.89
Q Total (m3/s) 28.70 Flow (m3/s) 0.97 26.13
1.60
Top Width (m) 24 .91 Top Width (m) 4_97 12.00
7.95
Vel Total (n/s) 0.67 Avg. Vel. (m/s) 0.20 0.87
0.20
Max Chl Dpth (m) 2.69 Hydr. Depth (m) 0.99 2.51
0.99
Conv. Total (m3/s) 1731.8 Conv. (m3/s) 58.4 1577.1
96.3
Length wtd. (m) 110.00 Wetted Per. (m) 5.35 12.16
8.19
Min Ch EI (m) 200.30 Shear (N/m2) 2.48 6.67
2.59
Alpha 1.54 Stream Power (N/m s) 0.49 5.79
0.52
Frctn Loss (m) 0.03 Cum Volume (1000 m3) 102.38 164.51
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64 .85
C & E Loss (m)
74.36

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.080

W.S. Elev (m)
110.00

Crit W.S. (m))
29.19

E.G. Slope (m/m)

29.19

Q Total (m3/s)
9.41

Top Width (m)
25.35

Vel Total (n/s)

0.32

Max Chl Dpth (m)

1.15

Conv. Total (m3/s)

545.7

Length wtd. (m)

25.80

Min Ch EI (m)
3.30

Alpha
1.06

Frctn Loss (m)
255.21

C & E Loss (m)
188.94

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

PortageExisting.rep.txt

0.00

Profile #Regio

204.86
0.07
204.79

0.000297
81.91
46.82

0.83
4.49
4752.9
110.00
200.30
2.01
0.03
0.01

RS: 46.292

Cum SA (1000 m2)

nal w red™n

Element

wt. n-Vval.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top Width (m)
Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

93.79

Left OB
0.080
110.00
17.92
17.92
5.62
9.47
0.31
1.89
326.2
10.19
5.12
1.61
265.60
185.53

51.62

Channel
0.035
110.00
51.74
51.74
66.89
12.00
1.29
4.31
3880.9
12.16
12.39
16.02
314.16
51.63

Description: Section 46.292 - Millway Avenue - U/S Bounding Section - J.D.
Barnes 2003 topo mappin

Station Elevation Data

Sta Elev

0] 207

50.5 200.3

85 204.7
Manning®s n Values

Sta n Val

0] .05

Bank Sta: Left
50

Right

g

Page 59

num= 13
Sta Elev Sta Elev Sta Elev
25 207 25 204 40 204
63 200.3 64 201 72 204
85 207 142 207
num= 5
Sta n Val Sta n Val Sta n Val
40 .08 50 .035 64 .08
Lengths: Left Channel Right Coeff Con
55 55 55 .

Sta Elev
50 201
75 204.5

Sta n Val
72 .05

tr. Expan.

3 .5
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Ineffective Flow num=
Sta L Sta R Elev Perman
0 50.5 204 .1 F
63 142 204.1 F

CROSS SECTION OUTPUT

E.G. Elev (m) 202.99
Right OB
Vel Head (m) 0.04
W.S. Elev (m) 202.95
55.00
Crit W.S. (m) 201.11
E.G. Slope (m/m) 0.000249
5.09
Q Total (m3/s) 28.70
Top Width (m) 25.73
.21
Vel Total (n/s) 0.86
Max Chl Dpth (m) 2.65
Conv. Total (m3/s) 1817.7
Length wtd. (m) 55.00
Min Ch EI (m) 200.30
Alpha 1.00
Frctn Loss (m)
64.13
C & E Loss (m)
73.64
Note:

with the lowest, valid, water su

CROSS SECTION OUTPUT Profile #R

E.G. Elev (m) 204 .82
Right OB

Vel Head (m) 0.05
0.078

W.S. Elev (m) 204.77
55.00

Crit W.S. (m) 201.94
21.52

E.G. Slope (m/m) 0.000204
21.52

Q Total (m3/s) 81.91
5.76

Top Width (m) 60.00
21.00

Vel Total (n/s) 0.69
0.27

2
ent

Profile #100-year

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

rface was used.

egional w red"n

Element

wt. n-Vval.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Page 60

Left OB Channel
0.035
55.00 55.00

33.18

6.37 36.64
28.70

6.52 14.00
0.86

2.65

1817.7

12.50

6.49

5.61

101.76 160.84

93.16 50.19

Left OB Channel
0.071 0.035
55.00 55.00
34.37 62.13
34.37 62.13

9.53 66.62
25.00 14.00
0.28 1.07

The critical depth
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Max Chl Dpth (m) 4.48 Hydr. Depth (m) 1.37 4.44
1-g§nv- Total (m3/s) 5735.9 Conv. (m3/s) 667.6 4665.0
4oﬁéﬁgth wed. (m) 55.00 Wetted Per. (m) 26.22 14.58
ZlM?g Ch EI (m) 200.30 Shear (N/m2) 2.62 8.52
1-2?pha 1.97 Stream Power (N/m s) 0.73 9.14
O-Egctn Loss (m) Cum Volume (1000 m3) 262.72 307.90
Zsé-ng Loss (m) Cum SA (1000 m2) 183.63 50.20
186.39
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1 RS: 46.2915

INPUT

Description: Hum 13A-2RR. Millway Avenue Culvert - Twin Cell - 4.3 m W x 2.4 m
H x 30 m L Concrete Box Culverts. Based on drawings - July
2010

New HEC-RAS coding January 2004 by Acres included coding
of culvert in HEC-RAS, including adjustments to roadway coding and
hydraulic loss coefficients.

Distance from Upstream XS = 15
Deck/Roadway Width = 30
Weir Coefficient = 1.44

Upstream Deck/Roadway Coordinates

num= 3
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
25 204.1 75 204.1 85 204.7
Upstream Bridge Cross Section Data
Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207 25 207 25 204 40 204 50 201
50.5 200.3 63 200.3 64 201 72 204 75 204.5
85 204.7 85 207 142 207
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 40 .08 50 .035 64 .08 72 .05
Bank Sta: Left Right Coeff Contr. Expan.
50 64 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 50.5 204.1 F
63 142 204.1 F
Downstream Deck/Roadway Coordinates
num= 3
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
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25 204.1 75 204.1 85 20
Downstream Bridge Cross Section Data
Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta E
0] 207 25 207 25 204 40
50.5 200.2 63 200.2 64 201 72
85 204.7 85 207 142 207
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n
0 .05 40 .08 50 .035 64
Bank Sta: Left Right Coeff Contr. Expan.
50 64 -3 -5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 50.5 203.4 F
63 142 203.4 F
Upstream Embankment side slope 0 horiz.
Downstream Embankment side slope 0 horiz.
Maximum allowable submergence for weir flow .95

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used iIn design
Weilr crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 2.44 4.27

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG

4.7

lev
204
204

val
.08

Sta
50
75

Sta
72

Elev

204.5

n Val
.05

to 1.0 vertical
to 1.0 vertical

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

Exit Loss Coef

15 30 .015 .015 0
1

Number of Barrels = 2
Upstream Elevation = 200.3
Centerline Stations

Sta. Sta.

54.3 59.3
Downstream Elevation = 200.2
Centerline Stations

Sta. Sta.

54.3 59.3

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 28.70 Cullv Full Len (m) 30.00
# Barrels 2 Culv Vel US (n/s) 1.38
Q Barrel (m3/s) 14.35 Cullv vel DS (m/s) 1.38
E.G. US. (m) 202.99 Culv Inv EI Up (m) 200.30
W.S. Us. (m) 202.95 Culv Inv EI Dn (m) 200.20
E.G. DS (m) 202.88 Culv Frctn Ls (m) 0.02
W.S. DS (m) 202.84 Culv Exit Loss (m) 0.06
Delta EG (m) 0.11 Culv Entr Loss (m) 0.04
Delta WS (m) 0.11 Q Weir (m3/s)

E.G. IC (m) 201.97 Weir Sta LTt (m)

E.G. OC (m) 202.99 Weir Sta Rgt (m)

Culvert Control Outlet Weilr Submerg
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Culv WS Inlet (m) 202.74 Weir Max Depth (m)
Culv WS Outlet (m) 202.64 Weir Avg Depth (m)
Culv Nml Depth (m) Weir Flow Area (m2)
Culv Crt Depth (m) 1.05 Min EI Weir Flow (m) 204.10

CULVERT OUTPUT Profile #Regional w red"n Culv Group: Culvert #1

Q Culv Group (m3/s) 36.77 Culv Full Len (m) 30.00
# Barrels 2 Cullv vel US (m/s) 1.76
Q Barrel (m3/s) 18.38 Culv Vel DS (m/s) 1.76
E.G. US. (m) 204 .82 Culv Inv EI Up (m) 200.30
W.S. Us. (m) 204.77 Culv Inv EI Dn (m) 200.20
E.G. DS (m) 204.63 Culv Frctn Ls (m) 0.03
W.S. DS (m) 204 .57 Culv Exit Loss (m) 0.10
Delta EG (m) 0.20 Culv Entr Loss (m) 0.06
Delta WS (m) 0.20 Q Weir (m3/s) 45.15
E.G. IC (m) 204.15 Weir Sta LTt (m) 25.00
E.G. OC (m) 204.82 Weir Sta Rgt (m) 85.00
Culvert Control Outlet Weir Submerg 0.63
Culv WS Inlet (m) 202.74 Weir Max Depth (m) 0.72
Culv WS Outlet (m) 202.64 Weir Avg Depth (m) 0.63
Culv Nml Depth (m) Weir Flow Area (m2) 37.99
Culv Crt Depth (m) 1.24 Min EI Weir Flow (m) 204.10

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.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.291

INPUT
Description: Section 46.291 - Millway Avenue - D/S Bounding Section - J.D.
Barnes 2003 topo mapplng

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207 25 207 25 204 40 204 50 201
50.5 200.2 63 200.2 64 201 72 204 75 204.5
85 204.7 85 207 142 207
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 40 .08 50 .035 64 .08 72 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
50 64 145 150 155 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 50.5 203.4 F
63 142 203.4 F

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 202.88 Element Left OB Channel
Right OB
Vel Head (m) 0.04 Wt. n-Vval. 0.035
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W.S. Elev (m) 202.84 Reach Len. (m) 145.00 150.00
158}?2 W.S. (m) 201.01  Flow Area (m2) 33.00
E.G. Slope (m/m) 0.000254 Area (m2) 5.64 36.35
4-ngotal (m3/s) 28.70 Flow (m3/s) 28.70
Top Width (m) 25.04 Top Width (m) 6.13 14.00
'3é| Total (m/s) 0.87  Avg. Vel. (n/s) 0.87
Max Chl Dpth (m) 2.64 Hydr. Depth (m) 2.64
Conv. Total (m3/s) 1800.6 Conv. (m3/s) 1800.6
Length wtd. (m) 149.98 Wetted Per. (m) 12.50
Min Ch EI (m) 200.20 Shear (N/m2) 6.58
Alpha 1.00 Stream Power (N/m s) 5.72
Frctn Loss (m) 0.04 Cum Volume (1000 m3) 101.76 159.65
64612 E Loss (M) 0.00  Cum SA (1000 m2) 92.82 49.42
73.36
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 204.63 Element Left OB Channel
Right OB

Vel Head (m) 0.06 Wt. n-Vval. 0.073 0.035
0-%72- Elev (m) 204 .57 Reach Len. (m) 145.00 150.00
152;?2 W.S. (m) 201.84 Flow Area (m2) 29.31 60.61
17&?2. Slope (m/m) 0.000239 Area (m2) 29.31 60.61
17é6¥otal (m3/s) 81.91 Flow (m3/s) 8.10 68.73
5'$gp width (m) 53.61 Top Width (m) 25.00 14.00
1402} Total (m/s) 0.76  Avg. Vel. (m/s) 0.28 1.13
O-ﬁgx Chl Dpth (m) 4.37 Hydr. Depth (m) 1.17 4.33
1-%énv. Total (m3/s) 5301.5 Conv. (m3/s) 524.5 4448 .0
32Eéggth wtd. (m) 149.85 Wetted Per. (m) 26.01 14.72
15M%2 Ch E1 (m) 200.20 Shear (N/m2) 2.64 9.64
Z-Z%pha 1.88 Stream Power (N/m s) 0.73 10.93
Zégﬁzgn Loss (m) 0.04 Cum Volume (1000 m3) 262.72 303.95
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C & E Loss (m) 0.00 Cum SA (1000 m2) 182.26 49.43
185.41
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.29
INPUT
Description: Section 46.29 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207 30 207 30 204.5 54 204 64 201
71 200.2 78 201 86 204 110 205 156 205
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 54 .08 64 .035 78 .08 86 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
64 78 135 145 150 1 -3

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 202.83 Element Left OB Channel
Right OB

Vel Head (m) 0.04 Wt. n-Vval. 0.080 0.035
0-%?g- Elev (m) 202.80 Reach Len. (m) 135.00 145.00
158}?2 W.S. (m) Flow Area (m2) 5.39 30.77
4-2%6- Slope (m/m) 0.000326 Area (m2) 5.39 30.77
4-SlTotal (m3/s) 28.70 Flow (m3/s) 1.10 26.73
0-$Zp width (m) 24.79 Top Width (m) 5.99 14.00
4'€2| Total (m/s) 0.71  Avg. Vel. (n/s) 0.20 0.87
O-ﬁgx Chl Dpth (m) 2.60 Hydr. Depth (m) 0.90 2.20
0-88nv. Total (m3/s) 1588.7 Conv. (m3/s) 60.9 1479.7
48L2ngth wtd. (m) 144 .88 Wetted Per. (m) 6.26 14.09
5-$%n Ch E1 (m) 200.20 Shear (N/m2) 2.75 6.99
2-2?pha 1.40  Stream Power (N/m s) 0.56 6.07
O-E?ctn Loss (m) 0.03 Cum Volume (1000 m3) 100.96 154 .62
jzézg E Loss (m) 0.00 Cum SA (1000 m2) 91.94 47.32
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CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.078

W.S. Elev (m)
150.00

Crit W.S. (m)
19.36

E.G. Slope (m/m)
19.36

Q Total (m3/s)
5.88

Top Width (m)
20.42

Vel Total (m/s)
0.30

Max Chl Dpth (m)
0.95

Conv. Total (m3/s)
334.4

Length wtd. (m)
20.98

Min Ch EI (m)
2.80

Alpha
0.85

Frctn Loss (m)
249.55

C & E Loss (m)
182.70

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: Section 46.282 - Pennsylvania Avenue - U/S Bounding Section

PortageExisting.rep.txt

Profile #Regio

204 .58
0.07
204 .52

0.000309
81.91
68.42

0.81
4.32
4656.6
144 .53
200.20
1.97
0.03
0.01

RS: 46.282

nal w red™n

Element

wt. n-Val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top Width (m)
(m/s)
Hydr. Depth (m)

Avg. Vel.

Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Barnes 2003 topo mapplng

Station Elevation Data num=
Sta Elev Sta Elev
0 207 60 207
83 200.4 84 199.9
101 203 103 204
225 204.64
Manning®s n Values num=
Sta n Val Sta n Val
0 .05 73 .08
118 .025 145 .05
Bank Sta: Left Right Lengths: L
83 97
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 83.5 204.1 F

Sta Elev Sta
60 204 73
96 199.9 97

118 204 145

7

Sta n Val Sta
83 .035 97

eft Channel Right

50 50 50
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Left OB
0.076
135.00
26.60
26.60
7.82
34.00
0.29
0.78
444 .6
34.46
2.34
0.69
258.67
177.98

Elev
204
200.4
204

n Val
.08

Coeff Contr.
.3

Channel
0.035
145.00
54.85
54.85
68.21
14.00
1.24
3.92
3877.5
14.09
11.81
14.69
295.29

47.33

- J.D.
Sta Elev
81 201
99 202
180 204.64
Sta n Vval
103 .05
Expan.

.5



96.5
Right Levee

CROSS SECTION OUTPUT
E.G. Elev (m)
Right OB
Vel Head (m)
W.S. Elev (m)
50.00
Crit W.S. (m)
E.G. Slope (m/m)
3.72
Q Total (m3/s)
Top Width (m)
3.53
Vel Total (m/s)
Max Chl Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch EI (m)
Alpha
Frctn Loss (m)
62.85

C & E Loss (m)
71.98

Note:

PortageExisting.rep.txt

225 204.05 F
Station= 180

Elevation= 207

Profile #100-year

202.80
0.03
202.77
200.70
0.000182
28.70
24.25
0.77
2.87
2124.3
50.00
199.90
1.00

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m)
Right OB

Vel Head (m)
0.048

W.S. Elev (m)
50.00

Crit W.S. (m))
40.61

E.G. Slope (m/m)
40.61

Q Total (m3/s)
9.46

Top Width (m)
75.47

Vel Total (n/s)
0.23

Max Chl Dpth (m)
0.54

204.54
0.04
204.50
201.50
0.000170
81.91
112 .47
0.61
4.60

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)

Hydr. Depth (m)
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Left OB Channel
0.035
50.00 50.00

37.15

8.30 39.64
28.70

6.71 14.00
0.77

2.86

2124.3

13.12

5.07

3.91

100.03 149.51

91.08 45.29

Left OB Channel
0.076 0.035
50.00 50.00
30.15 63.93
30.15 63.93

7.61 64.84
23.00 14.00
0.25 1.01
1.31 4 .57

The critical depth
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Conv. Total (m3/s) 6280.6 Conv. (m3/s) 583.2 4971.8
7ZEéﬁgth wtd. (m) 50.00  Wetted Per. (m) 24.13 14.24
76M?2 ch EI (m) 199.90  Shear (N/m2) 2.08 7.49
0-§?pha 2.23 Stream Power (N/m s) 0.53 7.60
0-§$ctn Loss (m) Cum Volume (1000 m3) 254 .84 286.68
248-25E Loss (m) Cum SA (1000 m2) 174.13 45.30
175.50
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1 RS: 46.2815

INPUT

Description: Hum 13A-2R. Pennsylvania Avenue Culvert - Twin Cell - 5.7 m W x
2.4 mH Xx 40 m L Concrete Box Culverts. Drawing by Ander
Engineering Ltd. (Dwg No. 85-102-9, December 1989) shows 4 Cell
Culvert, but only two cells observed in field.

New HEC-RAS
coding January 2004 by Acres included coding of culvert in
HEC-RAS, including adjustments to roadway coding and hydraulic
loss coefficients.

Distance from Upstream XS = 5
Deck/Roadway Width = 40
Weir Coefficient = 1.44

Upstream Deck/Roadway Coordinates

num= 6
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 205 103 204 133 203.53
145 204 180 204 225 204
Upstream Bridge Cross Section Data
Station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 207 60 207 60 204 73 204 81 201
83 200.4 84 199.9 96 199.9 97 200.4 99 202
101 203 103 204 118 204 145 204 180 204.64
225 204.64
Manning®s n Values num= 7
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 73 .08 83 .035 97 .08 103 .05
118 .025 145 .05
Bank Sta: Left Right Coeff Contr. Expan.
83 97 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 83.5 204.1 F
96.5 225 204.05 F
Right Levee Station= 180 Elevation= 207

Page 68



PortageExisting.rep.txt

Downstream Deck/Roadway Coordinates

num= 5
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi C
0 205 103 204 133 203
160 204 200 204
Downstream Bridge Cross Section Data
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta E
0 205 73 204 81 201 83 20
96 199.8 97 200.4 99 202 101
118 204 145 204 160 204 200
Manning®s n Values num= 7
Sta n Val Sta n Val Sta n Val Sta n
0] .05 73 .08 83 .035 97
118 .025 145 .05
Bank Sta: Left Right Coeff Contr. Expan.
83 97 -3 -5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0] 83.5 203.4 F
96.5 200 203.4 F
Upstream Embankment side slope 0 horiz.
Downstream Embankment side slope 0 horiz.
Maximum allowable submergence for weir flow .95

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used iIn design
Weilr crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 3.05 4.57

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked
Exit Loss Coef
5 40 .015 .015 0]

1

Number of Barrels =

1N

Upstream Elevation 199.3
Centerline Stations

Sta. Sta.

87.5 92.5
Downstream Elevation = 199.2
Centerline Stations

Sta. Sta.

87.5 92.5

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

ord Lo Cord
.53

lev Sta
0.4 84
203 103
204 200
Val Sta
.08 103

Elev
199.8
204
206

n Val
.05

to 1.0 vertical
to 1.0 vertical

Entrance Loss Coef

Q Culv Group (m3/s) 28.70 Cullv Full Len (m) 40.00
# Barrels 2 Culv Vel US (n/s) 1.03
Q Barrel (m3/s) 14.35 Cullv vel DS (m/s) 1.03
E.G. US. (m) 202.80 Culv Inv EI Up (m) 199.30
W.S. Us. (m) 202.77 Culv Inv EI Dn (m) 199.20
E.G. DS (m) 202.74 Culv Frctn Ls (m) 0.01
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W.S. DS (m)

Delta EG (m)

Delta WS (m)

E.G. IC (m)

E.G. OC (m)
Culvert Control
Culv WS Inlet (m)
Culv WS Outlet (m)
Culv Nml Depth (m)
Culv Crt Depth (m)

CULVERT OUTPUT Profile #Regional w

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

W.S. Us. (m)

E.G. DS (m)

W.S. DS (m)

Delta EG (m)

Delta WS (m)

E.G. IC (m)

E.G. OC (m)
Culvert Control
Culv WS Inlet (m)
Culv WS Outlet (m)
Culv Nml Depth (m)
Culv Crt Depth (m)

202.
0.
0.

200.

202.

PortageExisting.rep.txt

71
06
06
88
80

Outlet

202.
202.

1.

39.

19.
204.
204.
204.
204.

0.
0.
202.
204.

35
25

00

78

2
89
54
50
42
38
12
13
56
54

Outlet

202.
202.

1.

35
25

25

Culv Exit Loss (m)
Culv Entr Loss (m)

Q Weir (m3/s)

Weir Sta Lft (m)
Weir Sta Rgt (m)
Weir Submerg

Weir Max Depth (m)
Weir Avg Depth (m)
Weir Flow Area (m2)
Min EI Weir Flow (m)

red" n Culv Group:
Culv
Culv
Culv
Culv
Culv
Culv

Full Len (m)
Vel US (m/s)
Vel DS (m/s)
Inv EI Up (m)
Inv EI Dn (m)
Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q Weir (m3/s)

Weir Sta Lft (m)
Weir Sta Rgt (m)
Weir Submerg

Weir Max Depth (m)
Weir Avg Depth (m)
Weir Flow Area (m2)
Min EI Weir Flow (m)

204.05

Culvert #1

40.00
1.43
1.43

199.30
199.20
0.02
0.06
0.04
42.13
60.00
174.51
0.61
0.54
0.39
44_85
204.05

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.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

RS: 46.281

Description: Section 46.281 - Pennsylvania Avenue - D/S Bounding Section - J.D.
Barnes 2003 topo mapplng

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta
0 205 73 204 81 201 83
96 199.8 97 200.4 99 202 101
118 204 145 204 160 204 200
Manning®s n Values num= 7
Sta n Val Sta n Val Sta n Val Sta
0 .05 73 .08 83 .035 97
118 .025 145 .05
Bank Sta: Left Right Lengths: Left Channel Right
83 97 40 40 40
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 83.5 203.4 F
96.5 200 203.4 F
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Elev
200.4
203
204

n Val
.08

Sta

84
103
200

Sta
103

Coeff Contr.

-3

Elev
199.8
204
206

n Val
.05

Expan.
-5



CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB
Vel Head (m)

W.S. Elev (m)
40.00
Crit W.S. (m))
E.G. Slope (m/m)
3.53
Q Total (m3/s)
Top Width (m)
3.42
Vel Total (n/s)
Max Chl Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch EI (m)
Alpha
Frctn Loss (m)
62.85

C & E Loss (m)
71.81

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

PortageExisting.rep.txt
Profile #100-year

202.74
0.03
202.71
200.60
0.000175
28.70
23.99
0.76
2.91
2171.6
40.00
199.80
1.00
0.01
0.01

is less than 0.7 or greater than

1.4.
Note:

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m)
Right OB

Vel Head (m)
0.051

W.S. Elev (m)
40.00

Crit W.S. (m))
48.38

E.G. Slope (m/m)
48.38

Q Total (m3/s)
9.38

Top Width (m)
103.00

Vel Total (m/s)
0.19

Max Chl Dpth (m)
0.47

204.42
0.04
204.38
201.40
0.000182
81.91
154.48
0.59
4.58

Element

wt. n-Val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top Width (m)
Avg. Vel. (n/s)
Hydr. Depth (m)
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Left OB Channel
0.035
40.00 40.00

37.70

7.93 40.16
28.70

6.56 14.00
0.76

2.90

2171.6

13.17

4.90

3.73

100.03 148.63

90.75 44 .59

This may indicate the need for additional cross sections.
Multiple critical depths were found at this location.

Left OB Channel
0.078 0.035
40.00 40.00
27.54 63.47
27.54 63.47

6.64 65.89
37.48 14.00
0.24 1.04
0.73 4.53

The critical depth
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Conv. Total (m3/s) 6079.0 Conv. (m3/s) 492 .9 4890.1
6gféggth wtd. (m) 40.00  Wetted Per. (m) 38.12 14.33
1oﬁiﬁ1Ch El (m) 199.80  Shear (N/m2) 1.29 7.89
0-§?pha 2.54 Stream Power (N/m s) 0.31 8.19
0-%§ctn Loss (m) 0.01 Cum Volume (1000 m3) 254 .84 283.36
248'25E Loss (m) 0.02  Cum SA (1000 m2) 172.62 44 .60
171.04

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, water surface was used.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.28
INPUT
Description: Section 46.28 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 205 73 204 83 201 87 200 89 199.8
91 199.8 93 200 95 201 98 202 101 203
103 204 117 204 142 204 173 204 173 206
Manning®s n Values num= 7
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 73 .08 87 .035 93 .08 103 .05
117 -025 142 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
87 93 50 50 50 .1 .3
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 202.72 Element Left OB Channel
Right OB
Vel Head (m) 0.06 wt. n-Val. 0.080 0.035
0.080
W.S. Elev (m) 202.65 Reach Len. (m) 50.00 50.00
50.00
Crit W.S. (m) Flow Area (m2) 13.18 16.72
8.41
E.G. Slope (m/m) 0.000521 Area (m2) 13.18 16.72
8.41
Q Total (m3/s) 28.70 Flow (m3/s) 4_55 21.55
2.60
Top Width (m) 22.48 Top Width (m) 9.51 6.00
-96
Vel Total (n/s) 0.75 Avg. Vel. (m/s) 0.35 1.29
0.31
Max Chl Dpth (m) 2.85 Hydr. Depth (m) 1.38 2.79
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1.21

Conv. Total (m3/s)
113.8

Length wtd. (m)
7.47

Min Ch EI (m)
5.75

Alpha
1.78

Frctn Loss (m)
62.61

C & E Loss (m)
71.60

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

PortageExisting.rep.txt

1257.7
50.00
199.80
2.27
0.01
0.02

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

Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m)
Right OB

Vel Head (m)
0.065

W.S. Elev (m)
50.00

Crit W.S. (m))
43.31

E.G. Slope (m/m)
43.31

Q Total (m3/s)
16.81

Top Width (m)
80.00

Vel Total (n/s)
0.39

Max Chl Dpth (m)
0.54

Conv. Total (m3/s)
715.8

Length wtd. (m)
81.09

Min Ch EI (m)
2.89

Alpha
1.12

Frctn Loss (m)
243.22

C & E Loss (m)
167.38

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

204.39
0.10
204.29

0.000552
81.91
121.27
0.77
4.49
3487.1
50.00
199.80
3.32
0.01
0.02

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

CROSS SECTION

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)
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199.5
9.88
6.81
2.35

99.61

90.43

Left OB

0.079
50.00
36.18
36.18
17.19
35.27
0.48
1.03
731.6
35.83
5.46
2.60
253.56

171.16

944.3

6.02
14.18
18.27
147 .49
44.19

Channel
0.035
50.00
26.55
26.55
47 .91

2039.7

6.02
23.86
43.07
281.56
44 .20
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RIVER: RIVER-1
REACH: Reach-1 RS: 46.274

INPUT
Description: Section 46.274 - Jane Street - U/S Bounding Section - J.D. Barnes
2003 topo mapping

Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 205 35 204 76 204 83 201 90 200
94 199.34 98 199.34 102 200 106 201 116 204
130 204 205 204 205 206
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 76 .08 90 .035 106 .08 116 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
90 102 1 1 1 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 89 203.21 F
103 205 203.21 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 202.69 Element Left OB Channel
Right OB
Vel Head (m) 0.01 wt. n-Val. 0.080 0.035
0.035
W.S. Elev (m) 202.68 Reach Len. (m) 0.50 0.50
0.50
Crit W.S. (m) 200.27 Flow Area (m2) 2.61 37.44
2.56
E.G. Slope (m/m) 0.000080 Area (m2) 18.55 37.44
13.42
Q Total (m3/s) 22.11 Flow (m3/s) 0.55 20.36
1.20
Top Width (m) 32.52 Top Width (m) 10.92 12.00
-60
Vel Total (n/s) 0.52 Avg. Vel. (m/s) 0.21 0.54
0.47
Max Chl Dpth (m) 3.34 Hydr. Depth (m) 2.61 3.12
2.55
Conv. Total (m3/s) 2465.3 Conv. (m3/s) 61.4 2270.3
133.7
Length wtd. (m) 0.50 Wetted Per. (m) 1.01 12.11
1.03
Min Ch EI (m) 199.34 Shear (N/m2) 2.04 2.44
1.95
Alpha 1.06 Stream Power (N/m s) 0.43 1.33
0.92
Frctn Loss (m) 0.00 Cum Volume (1000 m3) 98.82 146.13
62.06
C & E Loss (m) 0.04 Cum SA (1000 m2) 89.91 43.74
71.19

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
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with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 204 .36 Element Left OB Channel
Right OB

Vel Head (m) 0.03 Wt. n-Vval. 0.076 0.035
0.047

W.S. Elev (m) 204 .33 Reach Len. (m) 0.50 0.50
O-E?it W.S. (m) 201.18 Flow Area (m2) 55.19 57.26
63&%8- Slope (m/m) 0.000123 Area (m2) 55.19 57.26
6361$otal (m3/s) 81.91 Flow (m3/s) 12.20 51.20
18%3% width (m) 181.62 Top Width (m) 66.62 12.00
103é?0Total m/s) 0.47  Avg. Vel. (n/s) 0.22 0.89
O-ﬁgx Chl Dpth (m) 4.99 Hydr. Depth (m) 0.83 4.77
O-Sénv. Total (m3/s) 7374.7 Conv. (m3/s) 1098.6 4609.5
16ﬁgﬁgth wtd. (m) 0.50 Wetted Per. (m) 67.31 12.11
loﬁEEOCh El (m) 199.34 Shear (N/m2) 0.99 5.72
O-Z?pha 2.42  Stream Power (N/m s) 0.22 5.12
O-E?ctn Loss (m) 0.00 Cum Volume (1000 m3) 251.28 279.46
i:g'giE Loss (m) 0.03 Cum SA (1000 m2) 168.62 43.75

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, water surface was used.

BRIDGE

RIVER: RIVER-1
REACH: Reach-1 RS: 46.2735

INPUT

Description: Hum 13A-1R. Jane Street Culverts - Upstream In-Line Weir Coded as
Bridge. Weir is 25 m L. Drawings by Ander Engineering Ltd.
(85-101-7 & 85-101-1) 1985.

New HEC-RAS coding January 2004 by
Acres included coding of in-line weir (as a bridge) and culverts
in HEC-RAS.

Distance from Upstream XS = -5
Deck/Roadway Width = .25
Weir Coefficient = 1.72

Upstream Deck/Roadway Coordinates
num= 8
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Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
76 204 204 83.5 204 83.5 203.21
90 203.21 200.7 102 203.21 200.7 108.5 203.21
108.5 204 116 204
Upstream Bridge Cross Section Data
Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 205 35 204 76 204 83 201 90 200
94 199.34 98 199.34 102 200 106 201 116 204
130 204 205 204 205 206
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 76 .08 90 .035 106 .08 116 .05
Bank Sta: Left Right Coeff Contr. Expan.
90 102 .3 -
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0] 89 203.21 F
103 205 203.21 F
Downstream Deck/Roadway Coordinates
num= 8
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
76 204 204 83.5 204 83.5 203.21
90 203.21 200.7 102 203.21 200.7 108.5 203.21
108.5 204 116 204
Downstream Bridge Cross Section Data
Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 205 35 204 76 204 83 201 90 200
94 199.34 98 199.34 102 200 106 201 116 204
130 204 205 204 205 206
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 76 .08 90 .035 106 .08 116 .05
Bank Sta: Left Right Coeff Contr. Expan.
90 102 -3 -5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 89 203.2 F
103 205 203.2 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

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used iIn design
Weilr crest shape

Number of Bridge Coefficient Sets 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods

High Flow Method

.95

Broad Crested

Highest Energy Answer
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Energy Only

Additional Bridge Parameters

PortageExisting.rep.txt

Add Friction component to Momentum

Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #100-year

E.G. US. (m)
DS

W.S. Us. (m)
202.66

Q Total (m3/s)
202.52

Q Bridge (m3/s)
200.26

Q Weir (m3/s)
3.18

Weir Sta Lft (m)
1.62

Weir Sta Rgt (m)
13.69

Weir Submerg
0.29

Weir Max Depth (m)

36.70

Min EI Weir Flow (m)

Min EI Prs (m)
25.52

Delta EG (m)
267.9

Delta WS (m)

BR Open Area (m2)
0.00

BR Open Vel (m/s)
0.06

BR Sluice Coef
35.80

BR Sel Method
57.81

Note:

202.
202.
22.
22.

203.
200.

13.

69
68
11
11

21
70

-10
-10

69

.62

Energy only

Element

E.G. Elev (m)

W.S. Elev (m)

Crit W.S. (m)

Max Chl Dpth (m)
Vel Total (m/s)
Flow Area (m2)
Froude # Chl
Specif Force (m3)
Hydr Depth (m)
W.P. Total (m)
Conv. Total (m3/s)
Top Width (m)
Frctn Loss (m)

C & E Loss (m)
Shear Total (N/m2)
Power Total (N/m s)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than 0.7 or greater than

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

Note:

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

BRIDGE OUTPUT Profile #Regional w red™n

E.G. US. (m)
DS
W.S. Us. (m)

204.
204.

36
33

Element

E.G. Elev (m)
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Inside BR US
202.66
202.53
200.26

3.19
1.62
13.69
0.29
36.72

25.52
267.9

0.00
0.00
35.80
57.81

Inside BR US
204.33

Inside BR

The critical depth

The critical depth

Inside BR
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204.33

Q Total (m3/s) 81.91 W.S. Elev (mn) 204.21
204.21

Q Bridge (m3/s) 21.55 Crit W.S. (m) 203.76
203.76

Q Weir (m3/s) Max Chl Dpth (m) 4.87
4_87

Weir Sta Lft (m) Vel Total (n/s) 1.17
1.17

Weir Sta Rgt (m) Flow Area (m2) 70.23
69.91

Weir Submerg Froude # Chl 0.22
0.22

Weir Max Depth (m) Specif Force (m3) 83.91
83.85

Min EI Weir Flow (m) 203.21 Hydr Depth (m) 0.40
0.39

Min EI Prs (m) 200.70 W_.P. Total (m) 204.73
204 .67

Delta EG (m) 0.07 Conv. Total (m3/s) 991.8
987.3

Delta WS (m) 0.08 Top Width (m) 177.41
177.35

BR Open Area (m2) 13.69 Frctn Loss (m) 0.00
0.00

BR Open Vel (m/s) 1.57 C & E Loss () 0.00
0.05

BR Sluice Coef Shear Total (N/m2) 22.95
23.06

BR Sel Method Energy only Power Total (N/m s) 26.76
27.02
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than 0.7 or greater than

1.4. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid, water surface was used.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.273

INPUT
Description: Section 46.273 - Jane Street - D/S Bounding Section - J.D. Barnes
2003 topo mapping

Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 205 35 204 76 204 83 201 90 200
94 199.34 98 199.34 102 200 106 201 116 204
130 204 205 204 205 206
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 76 .08 90 .035 106 .08 116 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
90 102 4 4 4 .3 .5
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Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 89 203.2 F

103 205 203.2 F

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 202.60 Element Left OB Channel
Right OB

Vel Head (m) 0.02 wt. n-Val. 0.080 0.035
0'@?2_ Elev (m) 202.58  Reach Len. (m) 4.00 4.00
4'89it W.S. (m) 200.27  Flow Area (m2) 2.51 36.27
Z-E§G- Slope (m/m) 0.000090 Area (m2) 17.50 36.27
12é5%otal (m37/s) 22.11  Flow (m3/s) 0.55 20.37
1-%gp width (m) 31.97 Top Width (m) 10.69 12.00

'32. Total (m/s) 0.54  Avg. Vel. (n/s) 0.22 0.56
O'ng Chl Dpth (m) 3.24  Hydr. Depth (m) 2.51 3.02
2-ggnv. Total (m3/s) 2336.5 Conv. (m3/s) 57.6 2153.6
1ZEéﬁgth wed. (m) 4.00  Wetted Per. (m) 1.01 12.11
1-ﬁ?n Ch EI (m) 199.34 Shear (N/m2) 2.18 2.63
2-g\glapha 1.06 Stream Power (N/m s) 0.47 1.48
1-2$ctn Loss (m) 0.00 Cum Volume (1000 m3) 98.81 146.11
:ié:g E Loss (m) 0.01 Cum SA (1000 m2) 89.91 43.73

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, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 204.28 Element Left OB Channel
Right OB

Vel Head (m) 0.03 Wt. n-val. 0.077 0.035
0.046

W.S. Elev (m) 204 .25 Reach Len. (m) 4.00 4.00
4.00

Crit W.S. (m) 201.19 Flow Area (m2) 50.15 56.34
55.25

E.G. Slope (m/m) 0.000137 Area (m2) 50.15 56.34
55.25

Q Total (m3/s) 81.91 Flow (m3/s) 11.76 52.50
17.65

Top Width (m) 178.92 Top Width (m) 63.92 12.00
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103.00

Vel Total (n/s) 0.51 Avg. Vel. (n/s) 0.23 0.93
O-ﬁgx Chl Dpth (m) 4.91 Hydr. Depth (m) 0.78 4.69
O-Egnv. Total (m3/s) 6998.9 Conv. (m3/s) 1005.1 4485.9
158263th wtd. (m) 4.00 Wetted Per. (m) 64.61 12.11
loﬁEEZCh El (m) 199.34 Shear (N/m2) 1.04 6.25
O-Z%pha 2.29  Stream Power (N/m s) 0.24 5.82
0-§§ctn Loss (m) 0.00 Cum Volume (1000 m3) 251.25 279.43
248'22E Loss (m) 0.01 Cum SA (1000 m2) 168.55 43.73
162.70
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.
CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.272

INPUT

Description: Section 46.272 - Jane Street - U/S Bounding Section - J.D. Barnes
2003 topo mapping

Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 205 35 204 80 204 90 201 91 200
92 199.34 100 199.34 101 200 102 201 105 202
115 203 120 204 130 204 205 204 205 206
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 80 .08 91 .035 102 .08 120 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
91 101 100 80 60 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 92 204 F
100 205 204 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 202.59 Element Left OB Channel
Right OB
Vel Head (m) 0.04 wt. n-Val. 0.035
W.S. Elev (m) 202.55 Reach Len. (m) 100.00 80.00
60.00
Crit W.S. (m) 200.26 Flow Area (m2) 25.71
E.G. Slope (m/m) 0.000191 Area (m2) 6.07 31.47
6.74
Q Total (m3/s) 22.11 Flow (m3/s) 22.11
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Top Width (m) 25.71 Top Width (m) 6.18 10.00
9'3§| Total (m/s) 0.86  Avg. Vel. (m/s) 0.86
Max Chl Dpth (m) 3.21 Hydr. Depth (m) 3.21
Conv. Total (m3/s) 1599.3 Conv. (m3/s) 1599.3
Length wtd. (m) 80.00 Wetted Per. (m) 8.00
Min Ch EI (m) 199.34 Shear (N/m2) 6.02
Alpha 1.00 Stream Power (N/m s) 5.18
Frctn Loss (m) Cum Volume (1000 m3) 98.76 145.98
62602 E Loss (m) Cum SA (1000 m2) 89.88 43.69
71.14
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 204.27 Element
Right OB

Vel Head (m) 0.06 Wt. n-val.
0.064

W.S. Elev (m) 204.21 Reach Len. (m)
60.00

Crit W.S. (m) 201.54 Flow Area (m2)
50.37

E.G. Slope (m/m) 0.000261 Area (m2)
50.37

Q Total (m3/s) 81.91 Flow (m3/s)
13.16

Top Width (m) 177.36 Top Width (m)
104.00

Vel Total (m/s) 0.63 Avg. Vel. (m/s)
0.26

Max Chl Dpth (m) 4.87 Hydr. Depth (m)
0.48

Conv. Total (m3/s) 5070.0 Conv. (m3/s)
814.3

Length wtd. (m) 80.00 Wetted Per. (m)
104.94

Min Ch EI (m) 199.34 Shear (N/m2)
1.23

Alpha 3.12 Stream Power (N/m s)
0.32

Frctn Loss (m)
240.30

C & E Loss (m)
162.29

Note:

Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.
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Left OB Channel
0.075 0.035
100.00 80.00
31.05 48.04
31.05 48.04
7.23 61.53
63.36 10.00
0.23 1.28
0.49 4.80
447 .6 3808.1
64.22 10.40
1.24 11.83
0.29 15.15
251.08 279.22
168.30 43.69

The critical depth



CULVERT
RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: Hum 13A-1R.

PortageExisting.rep.txt

RS: 46.2715

Jane Street Culverts - Twin Cell - 2.44 m W x 2.135 m

H x 59 m L Concrete Box Culverts and Single Cel 2.44 W x 1.22 m H

X 59 m L.
85-101-1) 1985

New HEC-RAS coding January 2004 by Acres

included coding of culvert in HEC-RAS,

roadway coding
Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient

and hydraulic loss coefficients.
5
59
1.44

Drawings by Ander Engineering Ltd. (85-101-7 &

Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 204 173 204
Upstream Bridge Cross Section Data
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 205 35 204 80 204 90 201 91
92 199.34 100 199.34 101 200 102 201 105
115 203 120 204 130 204 205 204 205
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta
0 .05 80 .08 91 .035 102 .08 120
Bank Sta: Left Right Coeff Contr. Expan.
91 101 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 92 204 F
100 205 204 F
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 204 173 204
Downstream Bridge Cross Section Data
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 205 3 204 30 204 67 204 71
74 201 77 200 79 198.983 91 198.983 93
97 201 105 202 106 203 107 203.6 165
Manning®s n Values num= 6
Sta n Val Sta n Val Sta n Val Sta n Val Sta
0 .05 30 .05 71 .08 77 .035 93
106 .05
Bank Sta: Left Right Coeff Contr. Expan.
77 93 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent

Page 82

including adjustments to

Elev
200
202
206

n Val
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0] 81 202.5 F
89 165 202.5 F

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side slope

Downstream Embankment side slope

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

Energy head used in spillway design
Spillway height used In design

Weir crest shape

Broad Crested

Number of Culverts = 2
Culvert Name Shape Rise Span
Culvert #1 Box 2.135 2.44

FHWA Chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA Scale # 1 - Inlet edges chamfered 3/4 inch
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
5 59 .015 .015 0 .5
1

Number of Barrels =
Upstream Elevation
Centerline Stations

Sta. Sta.

93.6 98.4
Downstream Elevation = 200.403
Centerline Stations

Sta. Sta.

82.6 87.4

1N

200.78

Culvert Name Shape Rise Span
Culvert #2 Box 1.22 2.44
FHWA Chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA Scale # 1 - Inlet edges chamfered 3/4 inch
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
5 59 .015 .015 0 .5
1

Upstream Elevation = 199.34

Centerline Station = 96
Downstream Elevation = 198.983

Centerline Station = 85

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 16.30 Culv Full Len (m)

# Barrels 2 Cullv Vel US (m/s) 2.52
Q Barrel (m3/s) 8.15 Culv Vel DS (n/s) 1.93
E.G. US. (m) 202.59 Culv Inv EI Up (m) 200.78
W.S. Us. (m) 202.55 Culv Inv EI Dn (m) 200.40
E.G. DS (m) 202.17 Culv Frctn Ls (m) 0.03
W.S. DS (m) 202.13 Culv Exit Loss (m) 0.15
Delta EG (m) 0.42 Culv Entr Loss (m) 0.16
Delta WS (m) 0.42 Q Weir (m3/s)

E.G. IC (m) 202.49 Weir Sta Lft (m)

E.G. OC (m) 202.59 Weir Sta Rgt (m)

Culvert Control Outlet Weir Submerg

Culv WS Inlet (m) 202.11 Weir Max Depth (m)

Culv WS Outlet (m) 202.13 Weir Avg Depth (m)

Culv Nml Depth (m) 0.95 Weir Flow Area (m2)
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Culv Crt Depth (m)

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

W.S. Us. (m)

E.G. DS (m)

W.S. DS (m)

Delta EG (m)

Delta WS (m)

E.G. IC (m)

E.G. OC (m)
Culvert Control
Culv WS Inlet (m)
Culv WS Outlet (m)
Culv Nml Depth (m)
Culv Crt Depth (m)

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

W.S. Us. (m)

E.G. DS (m)

W.S. DS (m)

Delta EG (m)

Delta WS (m)

E.G. IC (m)

E.G. OC (m)
Culvert Control
Culv WS Inlet (m)
Culv WS Outlet (m)
Culv Nml Depth (m)
Culv Crt Depth (m)

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

W.S. Us. (m)

E.G. DS (m)

W.S. DS (m)

Delta EG (m)

Delta WS (m)

E.G. IC (m)

E.G. OC (m)
Culvert Control
Culv WS Inlet (m)
Culv WS Outlet (m)
Culv Nml Depth (m)
Culv Crt Depth (m)

PortageExisting.rep.txt

1.04

35.38
2
17.69
204.28
204.21
203.13
203.07
1.15
1.14
203.89
204 .28
Outlet
202.92
202.54

1.75

CULVERT OUTPUT Profile #100-year

5.81

1

5.81
202.59
202 .55
202.17
202.13
0.42
0.42
200.71
202.59
Outlet
200.56
200.20

0.83

CULVERT OUTPUT Profile #Regional w

9.41

1

9.41
204.28
204.21
203.13
203.07
1.15
1.14
201.53
204 .28
Outlet
200.56
200.20

1.15

Min EI Weir Flow (m)

Cullv Full Len (m)
Culv Vel US (n/s)
Cullv Vel DS (m/s)
Culv Inv EI Up (m)
Culv Inv EI Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q Weir (m3/s)

Weir Sta LTt (m)
Weir Sta Rgt (m)
Weilr Submerg

Weir Max Depth (m)
Weir Avg Depth (m)
Weir Flow Area (m2)
Min EI Weir Flow (m)

Cullv Group: Culvert #2

Cullv Full Len (m)
Culv Vel US (n/s)
Cullv Vel DS (m/s)
Culv Inv EI Up (m)
Culv Inv EI Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q Weir (m3/s)

Weir Sta LTt (m)
Weir Sta Rgt (m)
Weilr Submerg

Weir Max Depth (m)
Weir Avg Depth (m)
Weir Flow Area (m2)
Min EI Weir Flow (m)

204.00

CULVERT OUTPUT Profile #Regional w red*n Culv Group: Culvert #1

59.00
3.40
3.40

200.78
200.40
0.32
0.53
0.29
37.12
25.18
205.00
0.00
0.28
0.27
49.05
204.00

59.00
1.95
1.95

199.34
198.98
0.17
0.15
0.10

204.00

red*n Culv Group: Culvert #2

Cullv Full Len (m)
Culv Vel US (n/s)
Cullv Vel DS (m/s)
Culv Inv EI Up (m)
Culv Inv EI Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q Weir (m3/s)

Weir Sta LTt (m)
Weir Sta Rgt (m)
Weilr Submerg

Weir Max Depth (m)
Weir Avg Depth (m)
Weir Flow Area (m2)
Min EI Weir Flow (m)
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59.00
3.16
3.16

199.34
198.98
0.44
0.45
0.25
37.12
25.18
205.00
0.00
0.28
0.27
49.05
204.00



CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

PortageExisting.rep.txt

RS: 46.271

Description: Section 46.271 - Jane Street - D/S Bounding Section - J.D. Barnes

2003 topo mapping

Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 205 3 204 30 204 67 204 71 203
74 201 77 200 79 198.983 91 198.983 93 200
97 201 105 202 106 203 107 203.6 165 203.8
Manning®s n Values num= 6
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 30 .05 71 .08 77 -035 93 .08
106 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
77 93 55 60 70 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 81 202.5 F
89 165 202.5 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 202.17 Element Left OB Channel
Right OB
Vel Head (m) 0.04 wt. n-Val. 0.035
W.S. Elev (m) 202.13 Reach Len. (m) 55.00 60.00
70.00
Crit W.S. (m) 199.90 Flow Area (m2) 25.19
E.G. Slope (m/m) 0.000204 Area (m2) 5.85 48.34
11.58
Q Total (m3/s) 22.11 Flow (m3/s) 22.11
Top Width (m) 32.83 Top Width (m) 4.70 16.00
12.13
Vel Total (n/s) 0.88 Avg. Vel. (m/s) 0.88
Max Chl Dpth (m) 3.15 Hydr. Depth (m) 3.15
Conv. Total (m3/s) 1545.9 Conv. (m3/s) 1545.9
Length wtd. (m) 61.12 Wetted Per. (m) 8.00
Min Ch EI (m) 198.98 Shear (N/m2) 6.31
Alpha 1.00 Stream Power (N/m s) 5.54
Frctn Loss (m) 0.02 Cum Volume (1000 m3) 98.76 145.33
62.02
C & E Loss (m) 0.00 Cum SA (1000 m2) 89.33 42 .65
70.49
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Note: Multiple critical depths were found at this location.
with the lowest, valid, water surface was used.

The critical depth

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 203.13 Element Left OB Channel
Right OB

Vel Head (m) 0.06 wt. n-Val. 0.080 0.035
0'$§g_ Elev (M) 203.07  Reach Len. (m) 55.00 60.00
7069?t W.S. (m) 201.18  Flow Area (m2) 10.93 63.37
23&?%- Slope (m/m) 0.000263 Area (m2) 10.93 63.37
23é4$otal (m3/s) 81.91 Flow (m3/s) 3.05 72.05
6-$§p Width (m) 35.40  Top Width (m) 6.28 16.00
1302% Total (m/s) 0.84  Avg. Vel. (m/s) 0.28 1.14
O'ﬁgx Chl Dpth (m) 4.09  Hydr. Depth (m) 1.74 3.96
1-Zgnv- Total (m3/s) 5050.3 Conv. (m3/s) 187.9 4442 .0
428éﬁgth wed. (m) 61.45  Wetted Per. (m) 7.06 16.49
13MZﬁ ch EI (m) 198.98  Shear (N/m2) 4.00 9.91
4-i?pha 1.63 Stream Power (N/m s) 1.11 11.27
1-§§ctn Loss (m) 0.03 Cum Volume (1000 m3) 251.08 274.91
248'205 Loss (m) 0.05  Cum SA (1000 m2) 164.82 42.65
158.78
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional

sections.

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

is less than 0.7 or greater than

1.4.
Note:

Cross

with the lowest, valid, water surface was used.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: Section 46.27 - J.D. Barnes 2003 topo mapping

RS: 46.27

Multiple critical depths were found at this location.

This may indicate the need for additional cross sections.

The critical depth

Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 205 10 204 40 204 63 206 73 206
78 204 90 203 100 200 103 199 104 198.9
105 198.9 106 199 112 200 120 203 147 203.5
Manning®s n Values num= 3
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Sta n Val Sta n Val Sta n Val

0] .08 103 .035 106 .08
Bank Sta: Left Right Lengths: Left Channel Right
103 106 100 110 120

CROSS SECTION OUTPUT

E.G. Elev (m) 202.15
Right OB

Vel Head (m) 0.03
0.080

W.S. Elev (m) 202.12
120.00

Crit W.S. (m))
21.71

E.G. Slope (m/m) 0.000320
21.71

Q Total (m3/s) 22.11
7.15

Top Width (m) 24.72
11.65

Vel Total (n/s) 0.47
0.33

Max Chl Dpth (m) 3.22
1.86

Conv. Total (m3/s) 1236.5
400.1

Length wtd. (m) 110.32
12.12

Min Ch EI (m) 198.90
5.61

Alpha 2.81
1.85

Frctn Loss (m) 0.02
60.85

C & E Loss (m) 0.00
69.66

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

is less than 0.7 or greater than
1.4.

Profile #100-year

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 203.04
Right OB

Vel Head (m) 0.23
0.080

W.S. Elev (m) 202.81
120.00

Crit W.S. (m))
30.42

E.G. Slope (m/m) 0.001900
30.42

Q Total (m3/s) 81.91
27.68

Top Width (m) 28.87
13.50

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)
Page 87

Coeff Contr.

1

Left OB
0.080
100.00
15.34
15.34
4.41
10.06
0.29
1.52
246.4
10.54
4.56
1.31
98.18
88.93

Left OB
0.080
100.00
23.12
23.12
18.54
12.37

Channel
0.035
110.00
9.56
9.56
10.55
3.00
1.10
3.19
590.0
3.01
9.95
10.98
143.59
42 .08

This may indicate the need for additional cross sections.

Channel
0.035
110.00
11.64
11.64
35.70
3.00

Expan.



Vel Total (m/s)
0.91

Max Chl Dpth (m)
2.25

Conv. Total (m3/s)
635.0

Length wtd. (m)
14.09

Min Ch EI (m)
40.22

Alpha
36.61

Frctn Loss (m)
238.42

C & E Loss (m)
157.84

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: Section 46.26 - J.D. Barnes 2003 topo mapping

Station Elevation Data
Sta Elev Sta
0 204 15
34 198.8 36
64 205 109
Manning®s n Values
Sta n Val Sta
0 .05 15
Bank Sta: Left Right
30 36

PortageExisting.rep.txt

1.26
3.91
1879.1
110.36
198.90
2.87
0.14
0.02

RS: 46.26

num=
Elev
204
199
205

num=
n Val
.08

Lengths:

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m)
Right OB

Vel Head (m)
0.080

W.S. Elev (m)
120.00

Crit W.S. (m)
17.75

E.G. Slope (m/m)
17.75

Q Total (m3/s)
3.24

Top Width (m)
12.49

Vel Total (m/s)
0.18

Max Chl Dpth (m)
1.42

Conv. Total (m3/s)
274.6

202.13
0.02
202.11

0.000139
22.11
29.23

0.38
3.31
1873.9

12
Sta Elev Sta
24 200 30
47 202 54
5
Sta n Val Sta
30 .035 36
Left Channel Right
115 120 120
Element
wWet. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)

Hydr. Depth (m)

Conv. (m3/s)
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0.80
1.87
425.2
12.95
33.27
26.68
250.15
164.30

Elev
199
202.5

n Val
.08

Coeff Contr.
21

Left OB
0.080
115.00
20.63
20.63

4.55
10.74

0.22

1.92
386.0

S

S

3.07
3.88
818.9
72.04
221.02
272.66

42.08

Elev
198.8
202.5

ta
32
64

n Val
.05

ta
54

Expan.
-3

Channel
0.035
120.00
19.44
19.44
14 .31
6.00
0.74
3.24

1213.4



PortageExisting.rep.txt

Length wtd. (m) 119.31 Wetted Per. (m) 11.27 6.02
12M?2 ch EI (m) 198.80  Shear (N/m2) 2.50 4.41
1-§?pha 2.50 Stream Power (N/m s) 0.55 3.24
o-gﬁctn Loss (m) 0.02 Cum Volume (1000 m3) 96.38 142.00
Z:é:§ E Loss (m) 0.00 Cum SA (1000 m2) 87.89 41.58

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

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 202.88 Element Left OB Channel
Right OB

Vel Head (m) 0.15  Wt. n-val. 0.080 0.035
0'$Tg_ Elev (m) 202.73  Reach Len. (m) 115.00 120.00
12g}?2 w.s. (m) Flow Area (m2) 27.73 23.16
30&%8- Slope (m/m) 0.000934  Area (m2) 27.73 23.16
3061$0tal (m3/s) 81.91 Flow (m3/s) 17.74 49.66
14%3% width (m) 46.14  Top Width (m) 12.14 6.00
2892? Total (m/s) 1.01  Avg. Vel. (m/s) 0.64 2.14
O'ng Chl Dpth (m) 3.93  Hydr. Depth (m) 2.28 3.86
1-g2nv- Total (m3/s) 2680.0 Conv. (m3/s) 580.3 1624 .9
47ﬁéﬁgth wed. (m) 119.21  Wetted Per. (m) 12.80 6.02
ZSM?E ch EI (m) 198.80  Shear (N/m2) 19.85 35.25
9-2?pha 2.85  Stream Power (N/m s) 12.70 75.58
4-Eﬁctn Loss (m) 0.10  Cum Volume (1000 m3)  247.61 270.74
iz§-§:E Loss (m) 0.01 Cum SA (1000 m2) 163.08 41.58

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

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.25
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INPUT

Description: Section 46.25 - J.D. Barnes 2003 topo mapping

PortageExisting.rep.txt

Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta
0 204 26 203 36 200 40
46 198.6 50 199 68 202 84
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta
0 .05 26 .08 40 .035 50
Bank Sta: Left Right Lengths: Left Channel Right
40 50 140 130 125
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 202.10 Element
Right OB
Vel Head (m) 0.03 Wt. n-Vval.
0.080
W.S. Elev (m) 202.07 Reach Len. (m)
125.00
Crit W.S. (m)) Flow Area (m2)
28.33
E.G. Slope (m/m) 0.000203 Area (m2)
28.33
Q Total (m3/s) 40.81 Flow (m3/s)
6.76
Top Width (m) 40.05 Top Width (m)
19.15
Vel Total (n/s) 0.52 Avg. Vel. (n/s)
0.24
Max Chl Dpth (m) 3.47 Hydr. Depth (m)
1.48
Conv. Total (m3/s) 2860.9 Conv. (m3/s)
473.8
Length wtd. (m) 130.55 Wetted Per. (m)
19.40
Min Ch EI (m) 198.60 Shear (N/m2)
2.91
Alpha 2.29 Stream Power (N/m s)
0.70
Frctn Loss (m) 0.03 Cum Volume (1000 m3)
55.72
C & E Loss (m) 0.00 Cum SA (1000 m2)

66.32

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.079

W.S. Elev (m)
125.00

Crit W.S. (m))
41.92

E.G. Slope (m/m)
41.92

Profile #Regional w red"n

202.77
0.13
202.64

0.000726

Element
wt. n-Val.
Reach Len. (m)
Flow Area (m2)
Area (m2)
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Elev
199
203

n Val
.08

Coeff Contr.
21

Left OB
0.080
140.00
17.44
17.44
4.14
10.91
0.24
1.60
290.6
11.33
3.07
0.73
94.19
86.64

Left OB
0.080
140.00
24.23
24.23

S
1

S

ta Elev
44 198.6
54 204

ta n Val
68 .05

Expan.

Channel
0.035
130.00
33.12
33.12
29.90
10.00
0.90
3.31
2096.6
10.04
6.58
5.94
138.84
40.62

Channel
0.035

130.00
38.84
38.84



Q Total (m3/s)
22.26

Top Width (m)
28.31

Vel Total (m/s)
0.53

Max Chl Dpth (m)
1.48

Conv. Total (m3/s)
826.1

Length wtd. (m)
28.58

Min Ch EI (m)
10.44

Alpha
5.54

Frctn Loss (m)
230.47

C & E Loss (m)
151.98

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

PortageExisting.rep.txt

108.10
51.12
1.03
4.04
4012.4
130.59
198.60
2.40
0.12
0.01

RS: 46.24

Flow (m3/s) 12.16
Top Width (m) 12.81
Avg. Vel. (m/s) 0.50
Hydr. Depth (m) 1.89
Conv. (m3/s) 451 .3
Wetted Per. (m) 13.33
Shear (N/m2) 12.94
Stream Power (N/m s) 6.49

Cum Volume (1000 m3) 244 .62
Cum SA (1000 m2) 161.64

Description: Section 46.24 - J.D. Barnes 2003 topo mapping

Station Elevation Data
Sta Elev Sta
0 204 13
38 198.4 43
Manning®s n Values
Sta n Val Sta
0 .05 13

Bank Sta: Left Right
34 43

num= 10
Elev Sta Elev Sta Elev
203 30 200 34 199
199 52 202 60 203
num= 5
n Val Sta n Val Sta n Val
.08 34 .035 43 .08
Lengths: Left Channel Right Coeff Con
54 51 45 .

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m)
Right OB

Vel Head (m)
0.080

W.S. Elev (m)
45_.00

Crit W.S. (m)
13.75

E.G. Slope (m/m)
13.75

Q Total (m3/s)
3.53
Top Width (m)
22

Vel Total (m/s)
0.26
Max Chl Dpth (m)

202.07
0.04
202.03

0.000265
40.81
33.71

0.62
3.63

Element Left OB
wt. n-Val. 0.080
Reach Len. (m) 54.00
Flow Area (m2) 21.76
Area (m2) 21.76
Flow (m3/s) 5.48
Top Width (m) 15.49
Avg. Vel. (m/s) 0.25
Hydr. Depth (m) 1.40
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73.68
10.00
1.90
3.88
2735.0
10.04
27.54
52.23
267.02
40.62

Sta Elev
36 198.4
80 204

Sta n Val
60 .05

tr. Expan.
1 -3

Channel
0.035
51.00
30.55
30.55
31.79

9.00
1.04
3.39



PortageExisting.rep.txt

1.49

Conv. Total (m3/s) 2507.1 Conv. (m3/s) 336.9 1953.4
216.8

Length wtd. (m) 50.57 Wetted Per. (m) 15.79 9.12
9.71

Min Ch EI (m) 198.40 Shear (N/m2) 3.58 8.70
3.68

Alpha 2.25 Stream Power (N/m s) 0.90 9.05
0.94

Frctn Loss (m) 0.02 Cum Volume (1000 m3) 91.45 134.70
53.09

C & E Loss (m) 0.00 Cum SA (1000 m2) 84.79 39.39
64.54
CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 202.64 Element Left OB Channel
Right OB

Vel Head (m) 0.23 Wt. n-Vval. 0.080 0.035
0.080

W.S. Elev (m) 202.42 Reach Len. (m) 54.00 51.00
45.00

Crit W.S. (m)) Flow Area (m2) 28.23 34.06
17.95

E.G. Slope (m/m) 0.001218 Area (m2) 28.23 34.06
17.95

Q Total (m3/s) 108.10 Flow (m3/s) 16.60 81.71
9.79

Top Width (m) 39.04 Top Width (m) 17.70 9.00
12.34

Vel Total (n/s) 1.35 Avg. Vel. (n/s) 0.59 2.40
0.55

Max Chl Dpth (m) 4.02 Hydr. Depth (m) 1.59 3.78
1.45

Conv. Total (m3/s) 3097.6 Conv. (m3/s) 475.7 2341.4
280.5

Length wtd. (m) 50.47 Wetted Per. (m) 18.03 9.12
12.85

Min Ch EI (m) 198.40 Shear (N/m2) 18.69 44 .58
16.68

Alpha 2.44 Stream Power (N/m s) 10.99 106.95
9.09

Frctn Loss (m) 0.07 Cum Volume (1000 m3) 240.95 262.28
226.73

C & E Loss (m) 0.02 Cum SA (1000 m2) 159.51 39.39
149.44
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 46.2375
INPUT
Description: Based on Bridge Section US
Station Elevation Data num= 31

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-1380 205.2 -1375 205.1 -1370 204.5 -1360 204.5 -1340 204.4
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-1330 204.2 -1320 204.4 -1318 204  -1310
-1300 201 -1295 200 -1290 199.3 -1288
-1285 198.6 -1284 198.6 -1282 199.2 -1280
-1270 201 -1260 201.3 -1250 202 -1242
-1236 204.6 -1233 204.7 -1230 204.5 -1220
-1200 205
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta
-1380 .05 -1320 .08 -1288 .035 -1282
Bank Sta: Left Right Lengths: Left Channel Right
-1288 -1282 30 30 30
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 202.05 Element
Right OB
Vel Head (m) 0.04 Wt. n-Vval.
0.080
W.S. Elev (m) 202.02 Reach Len. (m)
30.00
Crit W.S. (m)) Flow Area (m2)
36.88
E.G. Slope (m/m) 0.000360 Area (m2)
36.88
Q Total (m3/s) 40.81 Flow (m3/s)
9.56
Top Width (m) 55.19 Top Width (m)
32.12
Vel Total (n/s) 0.49 Avg. Vel. (n/s)
0.26
Max Chl Dpth (m) 3.42 Hydr. Depth (m)
1.15
Conv. Total (m3/s) 2149.9 Conv. (m3/s)
503.8
Length wtd. (m) 30.00 Wetted Per. (m)
32.29
Min Ch EI (m) 198.60 Shear (N/m2)
4.04
Alpha 3.26 Stream Power (N/m s)
1.05
Frctn Loss (m) 0.01 Cum Volume (1000 m3)
51.95
C & E Loss (m) 0.00 Cum SA (1000 m2)
63.61
CROSS SECTION OUTPUT Profile #Regional w red™n
E.G. Elev (m) 202 .56 Element
Right OB
Vel Head (m) 0.17 Wt. n-Vval.
0.080
W.S. Elev (m) 202.39 Reach Len. (m)
30.00
Crit W.S. (m)) Flow Area (m2)
49_36
E.G. Slope (m/m) 0.001477 Area (m2)

49_36
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203
199.2
199.4

203
204.6

n Val
.08

Coeff Contr.

Left OB
0.080
30.00
27.51
27.51

8.88
17.07
0.32
1.61
467.9
17.32
5.61
1.81
90.12
83.92

Left OB
0.080
30.00
34.19
34.19

-1305
-1287
-1275
-1240
-1215

Sta
-1233

-1

202
198.8
200
204.3
205

n Val
.05

Expan.

Channel

0.035
30.00
19.30
19.30
22.36
6.00
1.16
3.22
1178.2
6.18
11.04
12.79
133.43

39.01

Channel

0.035
30.00
21.52
21.52
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Q Total (m3/s) 108.10 Flow (m3/s)
29.66

Top Width (m) 60.02 Top Width (m)
35.09

Vel Total (m/s) 1.03 Avg. Vel. (m/s)
0.60

Max Chl Dpth (m) 3.79 Hydr. Depth (m)
1.41

Conv. Total (m3/s) 2812.6 Conv. (m3/s)
771.6

Length wtd. (m) 30.00 Wetted Per. (m)
35.29

Min Ch EI (m) 198.60 Shear (N/m2)
20.26

Alpha 3.22 Stream Power (N/m s)
12.17

Frctn Loss (m) 0.05 Cum Volume (1000 m3)
225.21

C & E Loss (m) 0.00 Cum SA (1000 m2)
148.37
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 46.2325

INPUT

Description: Based on Bridge Section DS

Station Elevation Data num=
Sta Elev Sta Elev
-1380 205.2 -1375 205.1
-1330 204.2 -1320 204.4
-1300 201 -1295 200
-1285 198.6 -1284 198.6
-1270 201 -1260 201.3
-1236 204.6 -1233 204.7
-1200 205
Manning®s n Values num=
Sta n Val Sta n Val
-1380 .05 -1320 .08
Bank Sta: Left Right Lengths:
-1288 -1282

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 202.04
Right OB

Vel Head (m) 0.04
0.080

W.S. Elev (m) 202.00
94 .00

Crit W.S. (m))
36.52

E.G. Slope (m/m) 0.000367
36.52

Q Total (m3/s) 40.81
9.50

31
Sta Elev Sta
-1370 204.5 -1360
-1318 204 -1310
-1290 199.3 -1288
-1282 199.2 -1280
-1250 202 -1242
-1230 204.5 -1220
5
Sta n Val Sta
-1288 .035 -1282
Left Channel Right
94 94 94
Element
wWet. n-val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)
Page 94

24 .11
18.93
0.71
1.81
627 .4
19.22
25.77
18.17
239.26
158.52

Elev
204.5
203
199.2
199.4
203
204.6

n Val
.08

Coeff Contr.

Left OB
0.080
94.00
27.31
27.31

8.87

Sta
-1340
-1305
-1287
-1275
-1240
-1215

Sta
-1233

-1

54.33
6.00
2.52
3.59

1413.5

50.48
127.40
260.87

39.01

Elev
204.4
202
198.8
200
204.3
205

n Val
.05

Expan.

Channel
0.035
94._.00
19.23
19.23
22.43
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Top Width (m) 55.05  Top Width (m) 17.02 6.00
3202? Total (m/s) 0.49  Avg. Vel. (nW/s) 0.32 1.17
O'ﬁgx Chl Dpth (m) 3.40  Hydr. Depth (m) 1.60 3.20
1-égnv- Total (m3/s) 2131.1  Conv. (m3/s) 463.4 1171.2
4gﬁéﬁgth wed. (m) 94.00  Wetted Per. (m) 17.27 6.18
32M%2 ch EI (m) 198.60  Shear (N/m2) 5.69 11.19
4-g?pha 3.26 Stream Power (N/m s) 1.85 13.06
1-2§ctn Loss (m) 0.01 Cum Volume (1000 m3) 89.30 132.86
ZZ&:E E Loss (m) 0.01 Cum SA (1000 m2) 83.40 38.83

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

is less than 0.7 or greater than

1.4.
CROSS SECTION OUTPUT

Profile #Regional w red"n

This may indicate the need for additional cross sections.

E.G. Elev (m) 202.51 Element Left OB Channel
Right OB

Vel Head (m) 0.19 wt. n-Val. 0.080 0.035
0'$§g_ Elev (M) 202.33  Reach Len. (m) 94 .00 94.00
9469?t w.s. (m) Flow Area (m2) 33.05 21.16
47&?2- Slope (m/m) 0.001606 Area (m2) 33.05 21.16
47é2$otal (m3/s) 108.10  Flow (m3/s) 24.02 55.06
29%85 Width (m) 59.23 Top Width (m) 18.63 6.00
34&2? Total (m/s) 1.07  Avg. Vel. (n/s) 0.73 2.60
0-3;x Chl Dpth (m) 3.73  Hydr. Depth (m) 1.77 3.53
1-anv- Total (m3/s) 2697.7 Conv. (m3/s) 599.5 1374.0
72ﬁéﬁgth wed. (m) 94 .00 Wetted Per. (m) 18.91 6.18
34M?2 ch EI (m) 198.60  Shear (N/m2) 27.52 53.94
ZlA?gha 3.23 Stream Power (N/m s) 20.00 140.35
13ﬁ$gtn Loss (m) 0.03 Cum Volume (1000 m3) 238.25 260.23
ZZE-QGE Loss (m) 0.05 Cum SA (1000 m2) 157.95 38.83
147 .32
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may

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

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.23
INPUT
Description: Section 46.23 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 204 38 204 52 201 63 200 90 199
100 198.2 113 199 118 200 126 204 160 204
160 206 210 206
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 38 .08 90 .035 113 .08 126 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
90 113 101 95 89 .1 .3

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 202.03 Element Left OB Channel
Right OB

Vel Head (m) 0.01 Wt. n-Vval. 0.080 0.035
0-%?g- Elev (m) 202.02 Reach Len. (m) 101.00 95.00
8969?t W.S. (m) Flow Area (m2) 87.23 78.68
16&?8. Slope (m/m) 0.000033 Area (m2) 87.23 78.68
16é6$otal (m3/s) 40.81 Flow (m3/s) 9.99 29.10
1-¥§p width (m) 74.81 Top Width (m) 42.76 23.00
9'33. Total (m/s) 0.22  Avg. Vel. (n/s) 0.11 0.37
0-$gx Chl Dpth (m) 3.82 Hydr. Depth (m) 2.04 3.42
1-ggnv. Total (m3/s) 7145.7 Conv. (m3/s) 1748.9 5095.6
30iéﬁgth wtd. (m) 97.05 Wetted Per. (m) 42.94 23.06
9-3%n Ch E1 (m) 198.20 Shear (N/m2) 0.65 1.09
0-2?pha 2.03  Stream Power (N/m s) 0.07 0.40
O-EECtn Loss (m) 0.00 Cum Volume (1000 m3) 83.91 128.25
:jéjg E Loss (m) 0.00 Cum SA (1000 m2) 80.59 37.46

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

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 202.43 Element Left OB Channel
Right OB

Vel Head (m) 0.03  Wt. n-val. 0.080 0.035
0'$§g_ Elev (M) 202.40  Reach Len. (m) 101.00 95.00
sgéggt W.S. (m) Flow Area (m2) 103.96 87.50
20&?8_ Slope (m/m) 0.000152 Area (m2) 103.96 87.50
2063$otal (m3/s) 108.10  Flow (m3/s) 28.13 75.09
4-$Zp Width (m) 77.36  Top Width (m) 4455 23.00
9'3é| Total (m/s) 0.51  Avg. Vel. (n/s) 0.27 0.86
O'ﬁgx Chl Dpth (m) 4.20  Hydr. Depth (m) 2.33 3.80
2'8va- Total (m3/s) 8755.4  Conv. (m3/s) 2278.8 6082.1
39ﬁéﬁgth wed. (m) 97.07  Wetted Per. (m) 4477 23.06
1OM?Z ch EI (m) 198.20  Shear (N/m2) 3.47 5.67
2-2?pha 2.05  Stream Power (N/m s) 0.94 4.87
O-E?ctn Loss (m) 0.00 Cum Volume (1000 m3) 231.81 255.12
zzg-ggE Loss (m) 0.01  Cum SA (1000 m2) 154 .99 37.46
145.24

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

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.22
INPUT
Description: Section 46.22 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 204 12 201 22 200 36 199 52 198
72 197.5 77 198 79 199 87 203 102 203
112 199 114 198 132 197.5 146 198 152 199
172 202 175 203 192 204
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .08 36 -035 79 .08 112 .035 152 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
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CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
115.00

Crit W.S. (m))
30.47

E.G. Slope (m/m)
30.47

Q Total (m3/s)
1.24

Top Width (m)
20.07

Vel Total (n/s)
0.04

Max Chl Dpth (m)
1.52

Conv. Total (m3/s)
799.0

Length wtd. (m)
20.30

Min Ch EI (m)
0.04

Alpha
0.00

Frctn Loss (m)
46.25

C & E Loss (m)
59.42

PortageExisting.rep.txt

125 140 115

Profile #100-year

202.02
0.00
202.02

0.000002
40.81
14477
0.09
4.52
26284.7
133.79
197.50
1.12
0.00
0.00

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Warning: Divided flow computed for this cross-section.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
115.00

Crit W.S. (m))
38.63

E.G. Slope (m/m)
38.63

Q Total (m3/s)
3.96

Top Width (m)
21.26

Vel Total (n/s)
0.10

Max Chl Dpth (m)
1.82

Conv. Total (m3/s)
1140.2

Profile #Regional w red®n

202.42
0.00
202.42

0.000012
108.10
149.31

0.22
4.92
31148.0

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)

Hydr. Depth (m)

Conv. (m3/s)
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Left OB
0.039
125.00
243.50
243.50
20.86
84.70
0.09
2.87
13434.2
86.51
0.07
0.01
67.21
74.16

Left OB
0.040
125.00
277.60
277.60
55.43
88.06
0.20
3.15
15972 .4

Channel
0.035
140.00
164 .94
164 .94
18.71
40.00
0.11
4.12
12051.5
40.33
0.10
0.01
116.68
34.47

Channel
0.035
140.00
180.74
180.74
48.71
40.00
0.27
4.52
14035.5
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Length wtd. (m) 134.82 Wetted Per. (m)
21.55

Min Ch EI (m) 197.50 Shear (N/m2)
0.21

Alpha 1.13 Stream Power (N/m s)
0.02

Frctn Loss (m) 0.00 Cum Volume (1000 m3)
217.97

C & E Loss (m) 0.00 Cum SA (1000 m2)
143.85

Warning: Divided flow computed for this cross-section.
CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.214

INPUT

90.08
0.36
0.07

212 .54
148.29

40.33
0.53
0.14

242 .38

34.47

Description: Section 46.214 - Jane St & Hwy 7 Pond Outlet - In-Line Weir - U/S

Bounding Section

Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta
0 203 37 202 100 202 122
133 199 134 198 140 196.7 172
207 202 273 203 303 204
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 134 .035 180 .08
Bank Sta: Left Right Lengths: Left Channel Right
134 180 1 1 1
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 123 202 F
190 303 202 F

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 202.02 Element
Right OB

Vel Head (m) 0.00 Wt. n-val.
0.080

W.S. Elev (m) 202.02 Reach Len. (m)
1.00

Crit W.S. (m) 197.02 Flow Area (m2)
54 .65

E.G. Slope (m/m) 0.000001 Area (m2)
54 .65

Q Total (m3/s) 19.06 Flow (m3/s)
0.93

Top Width (m) 172 .41 Top Width (m)
28.55

Vel Total (m/s) 0.06 Avg. Vel. (m/s)
0.02

Max Chl Dpth (m) 5.32 Hydr. Depth (m)
1.91

Conv. Total (m3/s) 21341.3 Conv. (m3/s)
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Elev
201
196.7

Coeff Con

Left OB
0.050
1.00
34.28
34.28
0.30
97.87
0.01
0.35
338.6

Sta El
132 2
180 1

3

tr. Exp

Channel
0.035
1.00
235.78
235.78
17.82
46.00
0.08
5.13
19956.5

ev
00
98

an.
5



1046.2

Length wtd. (m)
28.84

Min Ch EI (m)
0.01

Alpha
0.00

Frctn Loss (m)
41.36

C & E Loss (m)
56.63

Note:

PortageExisting.rep.txt

1.00
196.70
1.56

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

with the lowest, valid, energy was used.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.080

W.S. Elev (m)
1.00

Crit W.S. (m)
70.71

E.G. Slope (m/m)
70.71

Q Total (m3/s)
4.60

Top Width (m)
54.17

Vel Total (m/s)
0.07

Max Chl Dpth (m)
1.31

Conv. Total (m3/s)
1051.7

Length wtd. (m)
54.47

Min Ch EI (m)
0.24

Alpha
0.02

Frctn Loss (m)
211.68

C & E Loss (m)
139.52

Note:

Profile #Regional w red™n

202.42
0.01
202.41
197.69
0.000019
108.10
212.40
0.27
5.71
24731.7
1.00
196.70
1.88

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

with the lowest, valid, energy was used.

INLINE STRUCTURE

RIVER: RIVER-1
REACH: Reach-1

INPUT

RS: 46.2135
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98.77
0.00
0.00

49.85

62.75

Multiple critical depths were found at this location. The

Left OB
0.050
1.00
75.06
75.06
4.99
112.23
0.07
0.67
1141.8
113.14
0.12
0.01
190.50
135.77

Multiple critical depths were found at this location. The

46.24
0.04
0.00

88.63

28.45

critical depth

Channel
0.035
1.00
253.64
253.64
98.51
46.00
0.39
5.51
22538.2
46.24
1.03
0.40
211.97
28.45

critical depth



PortageExisting.rep.txt
Description: Hum 13-5R. Jane St. & Hwy 7 Pond Outlet Weir x 45 m Drawings by
Ander Engineering Ltd. (Dwg No. 85-101-5, 1986 & Figure 1,
date/source unknown) .

New HEC-RAS coding January 2004 by Acres
included coding of in-line in HEC-RAS.

Distance from Upstream XS = -5

Deck/Roadway Width = .25

Weir Coefficient = 1.72

Weir Embankment Coordinates num = 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
100 202 123 202 123.75 201.95 137.75 201.95 153 201.95
153 200.9 161 200.9 161 201.95 175.3 201.95 189.3 201.95

190 202 207 202

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side slope

Downstream Embankment side slope

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

Weir crest shape

Broad Crested
CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.213

INPUT

Description: Section 46.213 - Jane St. & Hwy 7 Pond Outlet - In-Line Weir - D/S
Bounding Section

Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 203 37 202 100 202 122 201 132 200
133 199 134 198 140 196.7 172 196.7 180 198
207 202 273 203 303 204
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 134 .035 180 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
134 180 15 15 15 -3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0] 123 202 F
190 303 202 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 200.73 Element Left OB Channel
Right OB
Vel Head (m) 0.00 Wt. n-Vval. 0.050 0.035
0.080
W.S. Elev (m) 200.73 Reach Len. (m) 15.00 15.00
15.00
Crit W.S. (m) 197.02 Flow Area (m2) 6.12 176.25
19.89
E.G. Slope (m/m) 0.000002 Area (m2) 6.12 176.25
25.14
Q Total (m3/s) 19.06 Flow (m3/s) 0.13 18.34
0.58
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Top Width (m) 73.71 Top Width (m) 9.29 46.00
189:% Total (m/s) 0.09 Avg. Vel. (m/s) 0.02 0.10
O'ﬁgx Chl Dpth (m) 4.03  Hydr. Depth (m) 0.66 3.83
1'8gnv- Total (m3/s) 12764.2  Conv. (m3/s) 87.3  12286.7
398éﬁgth wed. (m) 15.00  Wetted Per. (m) 10.16 46.24
1OM%% ch EI (m) 196.70  Shear (N/m2) 0.01 0.08
O-R?pha 1.18 Stream Power (N/m s) 0.00 0.01
0-ggctn Loss (m) 0.00 Cum Volume (1000 m3) 49.85 88.50
:Zézg E Loss (M) 0.00  Cum SA (1000 m2) 62.69 28.41

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.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 202.33 Element Left OB Channel
Right OB

Vel Head (m) 0.01  Wt. n-val. 0.050 0.035
0'$§g_ Elev (m) 202.32  Reach Len. (m) 15.00 15.00
1569?t W.S. (m) 197.69  Flow Area (m2) 65.09 249.49
66&?8- Slope (m/m) 0.000021 Area (m2) 65.09 249 .49
66éo$otal (m3/s) 108.10  Flow (m3/s) 4.16 99.34
4-$8p width (m) 203.12  Top Width (m) 108.90 46.00
48&5% Total (m/s) 0.28  Avg. Vel. (n/s) 0.06 0.40
O'ﬁgx Chl Dpth (m) 5.62  Hydr. Depth (m) 0.60 5.42
1-anv- Total (m3/s) 23861.5 Conv. (m3/s) 918.7 21927.6
10%265th wed. (m) 15.00  Wetted Per. (m) 109.80 46.24
48M?ﬁ ch EI (m) 196.70  Shear (N/m2) 0.12 1.09
O-iipha 1.81 Stream Power (N/m s) 0.01 0.43
o-gﬁctn Loss (m) 0.00 Cum Volume (1000 m3) 190.50 211.77
Zlé-gsE Loss (m) 0.00 Cum SA (1000 m2) 135.66 28.41
139.47
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than 0.7 or greater than
1.4. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, energy was used.
CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.212

INPUT

Description: Section 46.212 - Jane St. & Hwy 7 Pond Outlet - U/S Bounding

Section - J.D. Barnes 2003 topo mapping

Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 203 37 202 100 202 122 201 132 200
133 199 134 198 140 196.6 172 196.6 180 198
207 199 252 199.5 273 203 303 204
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 133 .035 207 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
133 207 55 45 10 -3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0] 149.5 202 F
160.5 303 202 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 200.73 Element Left OB Channel
Right OB
Vel Head (m) 0.01 Wt. n-Vval. 0.035
W.S. Elev (m) 200.72 Reach Len. (m) 55.00 45.00
10.00
Crit W.S. (m)) 197.27 Flow Area (m2) 45.30
E.G. Slope (m/m) 0.000033 Area (m2) 3.80 241.75
70.52
Q Total (m3/s) 19.06 Flow (m3/s) 19.06
Top Width (m) 134.49 Top Width (m) 8.18 74 .00
52.31
Vel Total (n/s) 0.42 Avg. Vel. (n/s) 0.42
Max Chl Dpth (m) 4.12 Hydr. Depth (m) 4.12
Conv. Total (m3/s) 3325.3 Conv. (m3/s) 3325.3
Length wtd. (m) 45.00 Wetted Per. (m) 11.00
Min Ch EI (m) 196.60 Shear (N/m2) 1.33
Alpha 1.00 Stream Power (N/m s) 0.56
Frctn Loss (m) Cum Volume (1000 m3) 49.78 85.36

40.64
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C & E Loss (m) Cum SA (1000 m2) 62.56 27.51
56.07

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

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 202.33 Element Left OB Channel
Right OB

Vel Head (m) 0.00 Wt. n-Vval. 0.050 0.035
0-%?g- Elev (m) 202.32 Reach Len. (m) 55.00 45.00
loé??t W.S. (m) 198.74 Flow Area (m2) 61.49 360.55
16%:3? Slope (m/m) 0.000010 Area (m2) 61.49 360.55
16%-$§tal (m3/s) 108.10 Flow (m3/s) 2.67 93.24
12%é§ width (m) 243.91 Top Width (m) 107.97 74.00
6102? Total (m/s) 0.19  Avg. Vel. (n/s) 0.04 0.26
O-ﬁgx Chl Dpth (m) 5.72 Hydr. Depth (m) 0.57 4.87
2_8§nv- Total (m3/s) 34102.2 Conv. (m3/s) 842.4 29416.7
38ﬁgﬁéth wed. (m) 45.00 Wetted Per. (m) 108.46 74.72
62M%ﬁ Ch E1 (m) 196.60 Shear (N/m2) 0.06 0.48
0'§?pha 1.71  Stream Power (N/m s) 0.00 0.12
O-E%Ctn Loss (m) Cum Volume (1000 m3) 189.55 207.19
208'27E Loss (m) Cum SA (1000 m2) 134.03 27.51
138.64
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1 RS: 46.2115

INPUT

Description: Hum 13-5R. Jane St & Hwy 7 Pond Outlet Culverts - Triple Cell -
3.0mWx 1.5mH x 23.2 m L Concrete Box Culverts. No drawings
available (some info on Ander Eng Ltd Dwg 85-101-5, 1986) and York
Regional Municipal Culvert Sheet.

New HEC-RAS coding January
2004 by Acres included coding of culvert in HEC-RAS, including
adjustments to roadway coding and hydraulic loss coefficients.
Distance from Upstream XS = 10
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Deck/Roadway Width = 23.2
Weir Coefficient = 1.44
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord
0 202 303 202
Upstream Bridge Cross Section Data
Station Elevation Data num= 14
Sta Elev Sta Elev Sta
0 203 37 202 100
133 199 134 198 140
207 199 252 199.5 273
Manning®s n Values num= 3
Sta n Val Sta n Val Sta
0] .05 133 .035 207
Bank Sta: Left Right Coeff Contr.
133 207 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 149.5 202 F
160.5 303 202 F
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord
0 202 303 202
Downstream Bridge Cross Section Data
Station Elevation Data num= 15
Sta Elev Sta Elev Sta
0] 203 47 201 103
160 198 162 197 163
181 200 185 201 201
Manning®s n Values num= 3
Sta n Val Sta n Val Sta
0 .05 162 .035 178
Bank Sta: Left Right Coeff Contr.
162 178 -3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0] 163 200.6 F
175 306 200.6 F

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 iIn design

Weilr crest shape

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 1.5 3

Lo Cord
Elev Sta Elev Sta
202 122 201 132
196.6 172 196.6 180
203 303 204
n Val
.08
Expan.
.5
Lo Cord
Elev Sta Elev Sta
200 150 200 152
196.4 175 196.4 178
201 261 202 306
n Val
.08
Expan.
.5
0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
ow .95

Broad Crested

FHWA Chart # 11- Skewed headwall; Chamfered or beveled Inlet

FHWA Scale # 1 - Headwall skewed 45 deg.;
Solution Criteria = Highest U.S. EG

inlet edges chamfered 3/4 inch
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Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
10 23.2 .015 .015 0 -9
1

Number of Barrels = 3
Upstream Elevation = 196.6
Centerline Stations

Sta. Sta. Sta.

151.5 154.85 158.5
Downstream Elevation = 196.4
Centerline Stations

Sta. Sta. Sta.

165.5 168.85 172.5

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 19.06 Culv Full Len (m) 23.20
# Barrels 3 Cullv vel US (m/s) 1.41
Q Barrel (m3/s) 6.35 Culv Vel DS (m/s) 1.41
E.G. US. (m) 200.73 Culv Inv EI Up (m) 196.60
W.S. Us. (m) 200.72 Culv Inv EI Dn (m) 196.40
E.G. DS (m) 200.52 Culv Frctn Ls (m) 0.03
W.S. DS (m) 200.51 Culv Exit Loss (m) 0.09
Delta EG (m) 0.21 Culv Entr Loss (m) 0.09
Delta WS (m) 0.21 Q Weir (m3/s)

E.G. IC (m) 197.94 Weir Sta Lft (m)

E.G. OC (m) 200.73 Weir Sta Rgt (m)

Culvert Control Outlet Weir Submerg

Culv WS Inlet (m) 198.10 Weir Max Depth (m)

Culv WS Outlet (m) 197.90 Weir Avg Depth (m)

Culv Nml Depth (m) Weir Flow Area (m2)

Culv Crt Depth (m) 0.77 Min EI Weir Flow (m) 202.00

CULVERT OUTPUT Profile #Regional w red"n Culv Group: Culvert #1

Q Culv Group (m3/s) 43.23 Culv Full Len (m) 23.20
# Barrels 3 Cullv Vel US (m/s) 3.20
Q Barrel (m3/s) 14.41 Culv Vel DS (m/s) 3.20
E.G. US. (m) 202.33 Culv Inv EI Up (m) 196.60
W.S. Us. (m) 202.32 Culv Inv EI Dn (m) 196.40
E.G. DS (m) 201.23 Culv Frctn Ls (m) 0.13
W.S. DS (m) 201.20 Culv Exit Loss (m) 0.49
Delta EG (m) 1.09 Culv Entr Loss (m) 0.47
Delta WS (m) 1.13 Q Weir (m3/s) 64.87
E.G. IC (m) 202.20 Weir Sta LTt (m) 24.70
E.G. OC (m) 202.33 Weir Sta Rgt (m) 268.99
Culvert Control Outlet Weir Submerg 0.00
Culv WS Inlet (m) 198.10 Weir Max Depth (m) 0.33
Culv WS Outlet (m) 197.90 Weir Avg Depth (m) 0.32
Culv Nml Depth (m) Weir Flow Area (m2) 78.79
Culv Crt Depth (m) 1.33 Min EI Weir Flow (m) 202.00

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.211

INPUT
Description: Section 46.211 - Jane St. & Hwy 7 Pond Outlet - D/S Bounding
Section - J.D. Barnes 2003 topo mapping
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Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 203 47 201 103 200 150 200 152 199
160 198 162 197 163 196.4 175 196.4 178 197
181 200 185 201 201 201 261 202 306 203
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 162 .035 178 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
162 178 10 10 10 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 163 200.6 F
175 306 200.6 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 200.52 Element Left OB Channel
Right OB
Vel Head (m) 0.01 wt. n-Val. 0.035
W.S. Elev (m) 200.51 Reach Len. (m) 10.00 10.00
10.00
Crit W.S. (m) 197.04 Flow Area (m2) 49.29
E.G. Slope (m/m) 0.000028 Area (m2) 55.19 64.53
6.54
Q Total (m3/s) 19.06 Flow (m3/s) 19.06
Top Width (m) 108.47 Top Width (m) 87.44 16.00
.03
Vel Total (n/s) 0.39 Avg. Vel. (m/s) 0.39
Max Chl Dpth (m) 4.11 Hydr. Depth (m) 4.11
Conv. Total (m3/s) 3612.6 Conv. (m3/s) 3612.6
Length wtd. (m) 10.00 Wetted Per. (m) 12.00
Min Ch EI (m) 196.40 Shear (N/m2) 1.12
Alpha 1.00 Stream Power (N/m s) 0.43
Frctn Loss (m) 0.00 Cum Volume (1000 m3) 49.78 82.05
40.64
C & E Loss (m)) 0.00 Cum SA (1000 m2) 59.93 25.48

55.79

PortageExisting.rep.txt

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, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

201.23 Element Left OB Channel
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Right OB

Vel Head (m) 0.03 Wt. n-Vval. 0.050 0.035
0-%?g- Elev (m) 201.20 Reach Len. (m) 10.00 10.00
loé??t W.S. (m) 198.42 Flow Area (m2) 128.26 75.57
15&?3. Slope (m/m) 0.000151 Area (m2) 128.26 75.57
15é2$otal (m3/s) 108.10 Flow (m3/s) 32.87 73.91
1-$ép width (m) 170.55 Top Width (m) 119.66 16.00
34Vg? Total (m/s) 0.49  Avg. Vel. (n/s) 0.26 0.98
O-ﬁgx Chl Dpth (m) 4.80 Hydr. Depth (m) 1.07 4.72
O-anv. Total (m3/s) 8807.5 Conv. (m3/s) 2678.6 6022.0
10Eéggth wtd. (m) 10.00 Wetted Per. (m) 120.21 16.23
36M%§ Ch E1 (m) 196.40 Shear (N/m2) 1.58 6.88
0-2%pha 2.77  Stream Power (N/m s) 0.40 6.73
0-2§ctn Loss (m) 0.00 Cum Volume (1000 m3) 189.55 198.58
iZé-ng Loss (m) 0.01 Cum SA (1000 m2) 127.77 25.48

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, water surface was used.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.21
INPUT
Description: Section 46.21 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 203 0 201 40 200 76 200 82 199
91 197 91.5 196.3 92.5 196.3 93 197 97 198
108 201 124 202 186 202 230 203
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 91 .035 93 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
91 93 30 30 30 .1 .3
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 200.51 Element Left OB Channel
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Vel Head (m)
0.050

W.S. Elev (m)
30.00

Crit W.S. (m))
23.56

E.G. Slope (m/m)
23.56

Q Total (m3/s)
7.00

Top Width (m)
13.20

Vel Total (n/s)
0.30

Max Chl Dpth (m)
1.79

Conv. Total (m3/s)
678.0

Length wtd. (m)
13.65

Min Ch EI (m)
1.80

Alpha
0.53

Frctn Loss (m)
40.49

C & E Loss (m)
55.70

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

PortageExisting.rep.txt

0.01
200.51

0.000106
20.59
86.51

0.25
4.21
1995.5
30.00
196.30
2.15
0.00
0.00

is less than 0.7 or greater than

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

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
30.00

Crit W.S. (m))
33.22

E.G. Slope (m/m)
33.22

Q Total (m3/s)
30.52

Top Width (m)
17.66

Vel Total (n/s)
0.92

Max Chl Dpth (m)
1.88

Conv. Total (m3/s)
992.5

Length wtd. (m)
18.19

Min Ch EI (m)
16.94

201.22
0.06
201.17

0.000946
122 .56
110.66

0.82
4.87
3985.0
30.00
196.30

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)

Hydr. Depth (m)

Conv. (m3/s)

Wetted Per. (m)

Shear (N/m2)
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0.050
30.00
52.06
52.06
8.69
71.32
0.17
0.73
841.8
71.62
0.76
0.13
49.24
59.14

Left OB
0.050
30.00

107.13

107.13
73.21
91.00

0.68
1.18

2380.5
91.48
10.86

0.035
30.00
.07
.07
.91
.00

o N ~ 00 ©

.61

475.7
2.72
3.10
1.88

81.69

25.39

Channel

0.035
30.00
9.38
9.38
18.82
2.00
2.01
4.69
612.0
2.72
32.00



PortageExisting.rep.txt

Alpha 1.65 Stream Power (N/m s) 7.42 64.19
15.57

Frctn Loss (m) 0.02 Cum Volume (1000 m3) 188.38 198.16
209.72

C & E Loss (m) 0.00 Cum SA (1000 m2) 126.72 25.39
137.89

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

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.202
INPUT

Description: Section 46.202 - Highway 7 - U/S Bounding Section - J.D. Barnes
2003 topo mapping

Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 201 50 200 111 200 113 199 115.5 197
116 196 123 196 123.5 197 129 200 227 202
272 203
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 115.5 .035 123.5 -05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
115.5 123.5 70 70 70 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0] 116 200.23 F
123 272  200.5 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 200.51 Element Left OB Channel
Right OB
Vel Head (m) 0.01 wt. n-Val. 0.050 0.035
0.050
W.S. Elev (m) 200.51 Reach Len. (m) 70.00 70.00
70.00
Crit W.S. (m) 196.96 Flow Area (m2) 45 .47 35.54
17.28
E.G. Slope (m/m) 0.000039 Area (m2) 45.47 35.54
17.28
Q Total (m3/s) 20.59 Flow (m3/s) 3.56 15.57
1.46
Top Width (m) 129.01 Top Width (m) 90.76 8.00
30.25
Vel Total (n/s) 0.21 Avg. Vel. (m/s) 0.08 0.44
0.08
Max Chl Dpth (m) 4_51 Hydr. Depth (m) 0.50 4.44
0.57
Conv. Total (m3/s) 3297.3 Conv. (m3/s) 569.7 2493.6
234.0
Length wtd. (m) 70.00 Wetted Per. (m) 91.70 9.24
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31.02

Min Ch EI (m)
0.21

Alpha
0.02

Frctn Loss (m)
39.88

C & E Loss (m)
55.05

Note:

PortageExisting.rep.txt

196.00
3.34

Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
70.00

Crit W.S. (m)
46.19

E.G. Slope (m/m)
46.19

Q Total (m3/s)
15.34

Top Width (m)
61.22

Vel Total (m/s)
0.33

Max Chl Dpth (m)
0.75

Conv. Total (m3/s)
759.1

Length wtd. (m)
62.00

Min Ch EI (m)
2.98

Alpha
0.99

Frctn Loss (m)
208.53

C & E Loss (m)
136.71

Note:

Profile #Regional w red"n

201.20
0.07
201.14
199.15
0.000409
122 .56
184.72
0.62
5.14
6063.7
70.00
196.00
3.44

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: Hum 13-4RR.
Concrete Box Culvert.

RS: 46.2015

0.19
0.01
47.78
56.71

Multiple critical depths were found at this location. The

Left OB

0.050
70.00
112.34
112.34
44 _31
115.50
0.39
0.97
2192.0
116.58
3.86
1.52
185.08

123.62

Based on drawings. July 2010
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1.47
0.64
81.04
25.24

critical depth

Channel
0.035
70.00
40.60
40.60
62.91

8.00
1.55
5.07

3112.5

9.24
17.61
27.29

197.41

25.24

The critical depth

Highway 7 Cullvert - 3.7 mW x 1.5 mH Xx 64 mL
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New HEC-RAS

coding January 2004 by Acres included coding of culvert in
HEC-RAS, including adjustments to roadway coding and hydraulic

loss coefficients.

Distance from Upstream XS = 5
Deck/Roadway Width = 64
Weir Coefficient = 1.44

Upstream Deck/Roadway Coordinates

num= 7
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 201 50 200.45 95 200.23
168 201 216 202 227 202.5
272 203.5
Upstream Bridge Cross Section Data
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 201 50 200 111 200 113 199 115.5
116 196 123 196 123.5 197 129 200 227
272 203
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 115.5 .035 123.5 .05

Bank Sta: Left Right Coeff Contr. Expan.

115.5 123.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 116 200.23 F
123 272 200.5 F
Downstream Deck/Roadway Coordinates
num= 7
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 201 50 200.45 95 200.23
168 201 216 202 227 202.5
272 203.5
Downstream Bridge Cross Section Data
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 201 50 200 111 200 113 199 115.5
116 196 123 196 123.5 197 129 200 227
272 203
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 115.5 .035 123.5 .05

Bank Sta: Left Right Coeff Contr. Expan.

115.5 123.5

2

-3 -5

Ineffective Flow num=
Sta L Sta R Elev Permanent
0 116 199 F
123 272 199 F

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

.95
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Spillway height used iIn design =

Weir crest shape = Broad Crested
Number of Culverts = 1

Culvert Name Shape Rise Span

Culvert #1 Box 1.52 3.66

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 2 - Wingwall flared 90 or 15 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
5 64 .015 .015 0 .5
1

Upstream Elevation = 196

Centerline Station = 119.5
Downstream Elevation = 196

Centerline Station

119.5
CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 14.09 Cullv Full Len (m) 64.00
# Barrels 1 Culv Vel US (n/s) 2.53
Q Barrel (m3/s) 14.09 Cullv Vel DS (m/s) 2.53
E.G. US. (m) 200.51 Culv Inv EI Up (m) 196.00
W.S. Us. (m) 200.51 Culv Inv EI Dn (m) 196.00
E.G. DS (m) 199.83 Culv Frctn Ls (m) 0.21
W.S. DS (m) 199.81 Culv Exit Loss (m) 0.31
Delta EG (m) 0.69 Culv Entr Loss (m) 0.16
Delta WS (m) 0.69 Q Weir (m3/s) 6.50
E.G. IC (m) 199.01 Weir Sta LTt (m) 4467
E.G. OC (m) 200.51 Weir Sta Rgt (m) 121.40
Culvert Control Outlet Weilr Submerg 0.00
Culv WS Inlet (m) 197.52 Weir Max Depth (m) 0.28
Culv WS Outlet (m) 197.52 Weir Avg Depth (m) 0.15
Culv Nml Depth (m) Weir Flow Area (m2) 11.41
Culv Crt Depth (m) 1.15 Min EI Weir Flow (m) 200.23

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.

CULVERT OUTPUT Profile #Regional w red*n Culv Group: Culvert #1

Q Culv Group (m3/s) 2.55 Cullv Full Len (m) 64.00
# Barrels 1 Culv Vel US (n/s) 0.46
Q Barrel (m3/s) 2.55 Cullv Vel DS (m/s) 0.46
E.G. US. (m) 201.20 Culv Inv EI Up (m) 196.00
W.S. Us. (m) 201.14 Culv Inv EI Dn (m) 196.00
E.G. DS (m) 201.19 Culv Frctn Ls (m) 0.01
W.S. DS (m) 201.12 Culv Exit Loss (m) 0.00
Delta EG (m) 0.01 Culv Entr Loss (m) 0.01
Delta WS (m) 0.01 Q Weir (m3/s) 120.02
E.G. IC (m) 201.19 Weir Sta LTt (m) 0.00
E.G. OC (m) 201.20 Weir Sta Rgt (m) 178.47
Culvert Control Outlet Weir Submerg 0.87
Culv WS Inlet (m) 197.52 Weir Max Depth (m) 0.99
Culv WS Outlet (m) 197.52 Weir Avg Depth (m) 0.61
Culv Nml Depth (m) Weir Flow Area (m2) 109.34
Culv Crt Depth (m) 0.37 Min EI Weir Flow (m) 200.23
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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.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.201

INPUT
Description: Section 46.201 - Highway 7 - D/S Bounding Section - J.D. Barnes
2003 topo mapping

Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0] 201 50 200 111 200 113 199 115.5 197
116 196 123 196 123.5 197 129 200 227 202
272 203
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 115.5 .035 123.5 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
115.5 123.5 20 25 30 -3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 116 199 F
123 272 199 F
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 199.83 Element Left OB Channel
Right OB
Vel Head (m) 0.02 Wt. n-Vval. 0.050 0.035
0.050
W.S. Elev (m) 199.81 Reach Len. (m) 20.00 25.00
30.00
Crit W.S. (m) 196.96 Flow Area (m2) 5.18 29.98
7.24
E.G. Slope (m/m) 0.000092 Area (m2) 5.18 29.98
7.24
Q Total (m3/s) 20.59 Flow (m3/s) 1.01 17.98
1.59
Top Width (m) 17.27 Top Width (m) 4.12 8.00
.15
Vel Total (n/s) 0.49 Avg. Vel. (n/s) 0.20 0.60
0.22
Max Chl Dpth (m) 3.81 Hydr. Depth (m) 1.26 3.75
1.41
Conv. Total (m3/s) 2150.8 Conv. (m3/s) 106.0 1878.2
166.6
Length wtd. (m) 25.07 Wetted Per. (m) 5.01 9.24
5.87
Min Ch EI (m) 196.00 Shear (N/m2) 0.93 2.92
1.11
Alpha 1.36 Stream Power (N/m s) 0.18 1.75
0.24
Frctn Loss (m) 0.00 Cum Volume (1000 m3) 47.78 79.37
39.88
C & E Loss (m) 0.00 Cum SA (1000 m2) 53.39 24.68
53.81
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Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 201.19 Element Left OB Channel
Right OB

Vel Head (m) 0.07 Wt. n-Vval. 0.050 0.035
0-%?g- Elev (m) 201.12 Reach Len. (m) 20.00 25.00
3069?t W.S. (m) 199.00 Flow Area (m2) 110.67 40.48
45&?%- Slope (m/m) 0.000421 Area (m2) 110.67 40.48
4563%otal (m3/s) 122 .56 Flow (m3/s) 43.85 63.52
15%32 width (m) 184.01 Top Width (m) 115.50 8.00
6002} Total (m/s) 0.62  Avg. Vel. (m/s) 0.40 1.57
O-ﬁgx Chl Dpth (m) 5.12 Hydr. Depth (m) 0.96 5.06
O-Zgnv. Total (m3/s) 5976.8 Conv. (m3/s) 2138.2 3097.8
74Eéﬁgth wtd. (m) 23.94 Wetted Per. (m) 116.57 9.24
61M%2 Ch E1 (m) 196.00 Shear (N/m2) 3.92 18.08
3-2?pha 3.46 Stream Power (N/m s) 1.55 28.36
1-2?ctn Loss (m) 0.01 Cum Volume (1000 m3) 185.08 188.48
208-23E Loss (m) 0.02 Cum SA (1000 m2) 115.54 24.68
132.45

Warning: The cross-section end points had to be extended vertically for the computed
water surface.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.192

INPUT
Description: Section 46.192 - Private Driveway - U/S Bounding Section - J.D.
Barnes 2003 topo mapplng

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 201 5 200 30 199 56 199 60 197
61.5 195.9 65.5 195.9 67 197 85 200 95 200
95 203 135 203
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 60 .035 67 .05
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
60 67 25 25 25 -3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0] 61.5 199 F
65.5 135 199.3 F

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 199.82 Element Left OB Channel
Right OB

Vel Head (m) 0.01 Wt. n-Vval. 0.050 0.035
0-%?g- Elev (m) 199.81 Reach Len. (m) 25.00 25.00
zsé??t W.S. (m) 197.29 Flow Area (m2) 36.67 25.75
23&?2- Slope (m/m) 0.000053 Area (m2) 36.67 25.75
2367$otal (m3/s) 20.59 Flow (m3/s) 4.30 11.98
4-$ép width (m) 74.22 Top Width (m) 50.34 7.00
160g? Total (m/s) 0.24  Avg. Vel. (n/s) 0.12 0.47
0-$gx Chl Dpth (m) 3.91 Hydr. Depth (m) 0.73 3.68
1-éénv. Total (m3/s) 2822.8 Conv. (m3/s) 590.1 1641.9
Sggéggth wtd. (m) 25.00 Wetted Per. (m) 50.82 7.72
17M%% Ch E1 (m) 195.90 Shear (N/m2) 0.38 1.74
O-Z%pha 2.38  Stream Power (N/m s) 0.04 0.81
0-%§ctn Loss (m) Cum Volume (1000 m3) 47 .36 78.68
3964é E Loss (m) Cum SA (1000 m2) 52.84 24.49
53.48
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 201.17 Element Left OB Channel
Right OB

Vel Head (m) 0.03 Wt. n-Vval. 0.050 0.035
0.050

W.S. Elev (m) 201.13 Reach Len. (m) 25.00 25.00
25.00

Crit W.S. (m) 199.36 Flow Area (m2) 112.00 34.98
58.73

E.G. Slope (m/m) 0.000236 Area (m2) 112.00 34.98
58.73

Q Total (m3/s) 122.56 Flow (m3/s) 51.81 42 .09
28.66

Top Width (m) 95.00 Top Width (m) 60.00 7.00
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28.00

Vel Total (n/s)
0.49

Max Chl Dpth (m)
2.10

Conv. Total (m3/s)
1864.0

Length wtd. (m)
29.38

Min Ch EI (m)
4._64

Alpha
2.26

Frctn Loss (m)
206.97

C & E Loss (m)
131.12

Note:

PortageExisting.rep.txt

0.60 Avg. Vel. (n/s)

5.23 Hydr. Depth (m)
7969.8 Conv. (m3/s)

25.00 Wetted Per. (m)
195.90 Shear (N/m2)

1.81 Stream Power (N/m s)

Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: Hum-MM.
sizes determi

New HEC-RAS coding

RS: 46.1915

ned from Site visit - July 2010

0.46
1.87
3368.7
60.72
4.28
1.98
182.86
113.78

1.20
5.00
2737.1
7.72
10.51
12.64
187.54
24.49

Private Driveway Culvert - 3.75m x 1.5m Box culvert -

January 2004 by Acres included coding of culvert in HEC-RAS,
including adjustments to roadway coding and hydraulic loss

coefficients.
Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient

= 4
= 17
= 1.44

Upstream Deck/Roadway Coordinates
num= 3
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi
30 199 56 199 85
Upstream Bridge Cross Section Data
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta
0 201 5 200 30 199 56
61.5 195.9 65.5 195.9 67 197 85
95 203 135 203
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 60 .035 67 .05
Bank Sta: Left Right Coeff Contr. Expan.
60 67 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 61.5 199 F
65.5 135 199.3 F
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Downstream Deck/Roadway Coordinates

num= 3
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
30 199 56 199 85 200
Downstream Bridge Cross Section Data
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 201 5 200 30 199 56 199 60 197
61.5 195.9 65.5 195.9 67 197 85 200 95 200
95 203 135 203
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 60 .035 67 .05
Bank Sta: Left Right Coeff Contr. Expan.
60 67 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 61.5 198.5 F
65.5 135 198.5 F

0 horiz. to 1.0 vertical
O horiz. to 1.0 vertical
.95

Upstream Embankment side slope

Downstream Embankment side slope

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

Energy head used in spillway design
Spillway height used In design

Weir crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 1.5 3.75

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 2 - Wingwall flared 90 or 15 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
4 17 .013 .024 0 .5
1

Upstream Elevation = 195.9

Centerline Station = 63.5
Downstream Elevation = 195.9

Centerline Station = 63.5

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 2.16 Cullv Full Len (m) 17.00
# Barrels 1 Culv Vel US (n/s) 0.38
Q Barrel (m3/s) 2.16 Cullv Vel DS (m/s) 0.38
E.G. US. (m) 199.82 Culv Inv EI Up (m) 195.90
W.S. Us. (m) 199.81 Culv Inv EI Dn (m) 195.90
E.G. DS (m) 199.81 Culv Frctn Ls (m) 0.00
W.S. DS (m) 199.81 Culv Exit Loss (m) 0.00
Delta EG (m) 0.01 Culv Entr Loss (m) 0.00
Delta WS (m) 0.01 Q Weir (m3/s) 18.43
E.G. IC (m) 198.86 Weir Sta LTt (m) 9.51
E.G. OC (m) 199.82 Weir Sta Rgt (m) 79.76
Culvert Control Outlet Weir Submerg 0.99
Culv WS Inlet (m) 197.40 Weir Max Depth (m) 0.82
Culv WS Outlet (m) 197.40 Weir Avg Depth (m) 0.56
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Culv Nml Depth (m) Weir Flow Area (m2)
Culv Crt Depth (m) 0.32 Min EI Weir Flow (m)

Warning: The weir over culvert is submerged.

39.44
199.00

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.

CULVERT OUTPUT Profile #Regional w red*n Culv Group:
Q Culv Group (m3/s) 1.13 Cullv Full Len (m)
# Barrels 1 Culv Vel US (n/s)

Q Barrel (m3/s) 1.13 Cullv Vel DS (m/s)
E.G. US. (m) 201.17 Culv Inv EI Up (m)
W.S. Us. (m) 201.13 Culv Inv EI Dn (m)
E.G. DS (m) 201.17 Culv Frctn Ls (m)
W.S. DS (m) 201.13 Culv Exit Loss (m)
Delta EG (m) 0.00 Culv Entr Loss (m)
Delta WS (m) 0.00 Q Weir (m3/s)

E.G. IC (m) 201.17 Weir Sta LTt (m)
E.G. OC (m) 201.17 Weir Sta Rgt (m)
Culvert Control Outlet Weilr Submerg

Culv WS Inlet (m) 197.40 Weir Max Depth (m)
Culv WS Outlet (m) 197.40 Weir Avg Depth (m)
Culv Nml Depth (m) Weir Flow Area (m2)
Culv Crt Depth (m) 0.21 Min EI Weir Flow (m)

Warning: The weir over culvert is submerged.
CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.191

INPUT

Culvert #1

17.00
0.20
0.20

195.90
195.90
0.00
0.00
0.00
121.43
0.00

95.00
0.99
2.18
1.71

162.42
199.00

Description: Section 46.191 - Private Driveway - D/S Bounding Section - J.D.

Barnes 2003 topo mapplng

S

ta Elev
60 197
95 200

Coeff Contr. Expan.

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev
0 201 5 200 30 199 56 199
61.5 195.9 65.5 195.9 67 197 85 200
95 203 135 203
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 60 .035 67 .05
Bank Sta: Left Right Lengths: Left Channel Right
60 67 50 50 50
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 61.5 198.5 F
65.5 135 198.5 F

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 199.81 Element
Right OB
Vel Head (m) 0.01 Wt. n-val.
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0.050

W.S. Elev (m)
50.00

Crit W.S. (m))
23.64

E.G. Slope (m/m)
23.64

Q Total (m3/s)
4.31

Top Width (m)
16.84

Vel Total (n/s)
0.18

Max Chl Dpth (m)
1.40

Conv. Total (m3/s)
587.5

Length wtd. (m)
17.08

Min Ch EI (m)
0.73

Alpha
0.13

Frctn Loss (m)
39.41

C & E Loss (m)
53.05

Note:
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199.81
197.29
0.000054
20.59
74.03
0.24
3.91
2807.9
50.00
195.90
2.38
0.00
0.00

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
50.00

Crit W.S. (m)
58.72

E.G. Slope (m/m)
58.72

Q Total (m3/s)
28.66

Top Width (m)
28.00

Vel Total (m/s)
0.49

Max Chl Dpth (m)
2.10

Conv. Total (m3/s)
1863.5

Length wtd. (m)
29.38

Min Ch EI (m)
4.64

Alpha
2.26

Frctn Loss (m)

201.17
0.03
201.13
199.36
0.000237
122.56
95.00
0.60
5.23
7968.1
50.00
195.90
1.81
0.01

Element

wt. n-Val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top Width (m)
Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per. (m)
Shear (N/m2)
Stream Power (N/m s)

Cum Volume (1000 m3)
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50.00
36.37
36.37
4.28
50.18
0.12
0.72
583.1
50.67
0.38
0.04
47.36
51.59

Multiple critical depths were found at this location. The

Left OB
0.050
50.00

111.98

111.98
51.80
60.00

0.46
1.87

3367.7

60.72
4.28
1.98

182.86

50.00
25.70
25.70
12.01

1637.3
7.72
1.76
0.82

77.39
24 .32

critical depth

Channel
0.035
50.00
34.98
34.98
42.10

7.00
1.20
5.00
2736.8
7.72
10.51
12.65
183.19
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206.97
C & E Loss (m) 0.01 Cum SA (1000 m2) 112.28 24.32
130.42

Warning: The cross-section end points had to be extended vertically for the computed
water surface.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.19
INPUT
Description: Section 46.19 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 204 0 201 8 201 50 201 58 200
63 199 94 199 104 196.5 105 195.5 106 195.5
107 196.5 114 198 119 198.7 143  198.7 143 203
169 203
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 8 .025 50 -05 104 -035 107 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
104 107 45 45 45 .1 .3
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 199.81 Element Left OB Channel
Right OB
Vel Head (m) 0.00 Wt. n-Vval. 0.050 0.035
0.050
W.S. Elev (m) 199.81 Reach Len. (m) 45.00 45.00
45_00
Crit W.S. (m) Flow Area (m2) 47.20 11.92
51.74
E.G. Slope (m/m) 0.000048 Area (m2) 47.20 11.92
51.74
Q Total (m3/s) 20.59 Flow (m3/s) 6.69 5.01
8.89
Top Width (m) 84.03 Top Width (m) 45.03 3.00
36.00
Vel Total (n/s) 0.19 Avg. Vel. (m/s) 0.14 0.42
0.17
Max Chl Dpth (m) 4.31 Hydr. Depth (m) 1.05 3.97
1.44
Conv. Total (m3/s) 2981.7 Conv. (m3/s) 968.6 726.2
1286.8
Length wtd. (m) 45.00 Wetted Per. (m) 45.42 3.83
37.31
Min Ch EI (m) 195.50 Shear (N/m2) 0.49 1.46
0.65
Alpha 1.81 Stream Power (N/m s) 0.07 0.61
0.11
Frctn Loss (m) 0.00 Cum Volume (1000 m3) 45.27 76.45
37.53
C & E Loss (m) 0.00 Cum SA (1000 m2) 49.21 24.07
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51.73

CROSS SECTION OUTP

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
45.00

Crit W.S. (m))
99.36

E.G. Slope (m/m)
99.36

Q Total (m3/s)
52.92

Top Width (m)
36.00

Vel Total (m/s)
0.53

Max Chl Dpth (m)
2.76

Conv. Total (m3/s)

3729.8

Length wtd. (m)
38.64

Min Ch EI (m)
5.08

Alpha
2.70

Frctn Loss (m)
203.02

C & E Loss (m)
128.82

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

PortageExisting.rep.txt

UT Profile #Regional w red®n
201.15 Element
0.02 wt. n-Val.
201.13 Reach Len. (m)
Flow Area (m2)
0.000201 Area (m2)
122 .56 Flow (m3/s)
143.00 Top Width (m)
0.52 Avg. Vel. (n/s)
5.63 Hydr. Depth (m)
8638.4 Conv. (m3/s)
45.00 Wetted Per. (m)
195.50 Shear (N/m2)
1.31 Stream Power (N/m s)
0.01 Cum Volume (1000 m3)
0.00 Cum SA (1000 m2)
RS: 46.182

Left OB

0.050
45.00
119.45
119.45
53.01
104.00
0.44
1.15
3736.2
104 .60
2.25
1.00
177.07

108.18

Channel
0.035
45.00

15.89

15.89

16.63

3.00
1.05
5.30

1172.4

3.83
8.19
8.58
181.92

24.07

Description: Section 46.182 - Private Driveway - U/S Bounding Section - J.D.

Barnes 2003

Station Elevation
Sta Elev

0 201.972

21.62 201.526
47.21 201
63.83 201.008
71.2 199
108.63 198
115 195.5

122 .38 198

126.32 199.005
155.51 199.353

Manning®s n Values

topo mapping

Data num= 47
Sta Elev Sta Elev Sta
.42 201.961 .55 201.96 1.85
31.13 201.301 35.82 201.196 38.11
54.76 201 59.23 201.022 59.93
65.54 201 67.48 200.312 68.6
80.47 198.706 97.37 198.231 101.25
109.89 197.509 111.25 197 113.61
117 195.5 119.57 196.761 120.39
123.56 198.575 124.53 199 125.86
128.81 199.016 129.09 199.016 133.53

179.8 199.659
num= 5
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Elev
201.935
201.147
201.025

200
198.152
196.424

197
199.005
199.074

8.
43.
61.
69.

103.
114.
120.
126.
152.

Sta
17
98
24
51
18
44
93
15
28

Elev
201.804
201
201.019
199.67
198.11
196
197.262
199.005
199.311
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Sta n Val Sta n Val Sta n Val Sta
0 .05 43.98 .025 65.54 .05 111.25
Bank Sta: Left Right Lengths: Left Channel Right
111.25 120.39 30 30 30
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 114 197.8 F
118 179.8 198.1 F
Left Levee Station= 59.93 Elevation= 201.025
Blocked Obstructions num= 1
Sta L Sta R Elev
143.39 178.45 204

CROSS SECTION OUTPUT Profile #100-year

n Val

Sta n Val

.035 120.39 .05

Coeff Contr. Expan.
.5

E.G. Elev (m) 199.81 Element Left OB
Right OB

Vel Head (m) 0.00 Wt. n-Vval. 0.050
0.050

W.S. Elev (m) 199.80 Reach Len. (m) 30.00
30.00

Crit W.S. (m)) 197.06 Flow Area (m2) 57.30
21.18

E.G. Slope (m/m) 0.000028 Area (m2) 57.30
21.18

Q Total (m3/s) 20.59 Flow (m3/s) 7.39
2.03

Top Width (m) 75.60 Top Width (m) 42.11
24.35

Vel Total (n/s) 0.18 Avg. Vel. (n/s) 0.13
0.10

Max Chl Dpth (m) 4.30 Hydr. Depth (m) 1.36
0.87

Conv. Total (m3/s) 3897.4 Conv. (m3/s) 1399.5
383.6

Length wtd. (m) 30.00 Wetted Per. (m) 42 .46
25.73

Min Ch EI (m) 195.50 Shear (N/m2) 0.37
0.23

Alpha 2.02 Stream Power (N/m s) 0.05
0.02

Frctn Loss (m) Cum Volume (1000 m3) 42.92
35.89

C & E Loss (m) Cum SA (1000 m2) 47.24
50.38
Note: Multiple critical depths were found at this location. The
with the lowest, valid, water surface was used.
CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 201.14 Element Left OB
Right OB

Vel Head (m) 0.03 wt. n-Val. 0.050
0.050

W.S. Elev (m) 201.11 Reach Len. (m) 30.00
30.00

Crit W.S. (m) 198.95 Flow Area (m2) 117.48
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Channel
0.035
30.00
33.00
33.00
11.17

9.14
0.34
3.61

2114.3

9.83
0.92
0.31
75.43
23.79

critical depth

Channel
0.035
30.00
44 _95



53.01

E.G. Slope (m/m)

53.01

Q Total (m3/s)

21.45

Top Width (m)

24.35

Vel Total (n/s)

0.40

Max Chl Dpth (m)

2.18

Conv. Total (m3/s)

1650.0

Length wtd. (m)

29.65
Min Ch

2.96
Alpha

1.20

El (m)

Frctn Loss (m)

199.59

C & E Loss (m)

127.46

Note:

CULVERT

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

RIVER: RIVER-1
REACH: Reach-1

INPUT

PortageExisting.rep.txt

0.000169
122 .56
105.23

0.57
5.61
9427 .7
30.00
195.50
1.61

RS: 46.

Area (m2)
Flow (m3/s)
Top Width (m)

Avg. Vel. (n/s)

Hydr. Depth (m)

Conv. (m3/s)

Wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)

Cum Volume (1000 m3)

Cum SA (1000 m2)

1815

117.48
55.11
71.74

0.47
1.64

4239.3

72.29
2.69
1.26

171.74

104.23

The

44 .95
46.00
9.14
1.02
4.92
3538.4
9.83
7.58
7.76
180.55
23.79

critical depth

Description: Hum-LL - Private Driveway Culvert - 3.23 mW x 2.1 mH x 20 m L

Corrugated Metal Pipe Arch Culvert.
estimated from HEC-2 coding.

New HEC-RAS coding January 2004

by Acres included coding of culvert in HEC-RAS,
adjustments to roadway coding and hydraulic loss coefficients.
5

Distance from Upstream XS =

Deck/Roadway Width
Weir Coefficient

Upstream
num=
Sta

0
23.38
39.19
44 _98
51.41
59.14
64.24
66.95
78.46
92.38
94.48
108.02
109.45
111.09

= 1.

20
44

Deck/Roadway Coordinates

68

Hi Cord
201.814
201.318
201.044
201.024
201
201.02
201
199.933
198.707
198.309
198.274
198.006
198.005
198.004

Lo Cord

Sta

8.43
38.06
39.55
45 .55
53.82
61.55
66.61
69.25
78.57
94.38
104.2
108.27
110.23
112.19

Hi Cord Lo Cord

201.594
201.013
201.046
201

201
201.011
200.06
199
198.703
198.276
198.082
198.006
198.004
198.004
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No drawings available.

Sta

9.83
38.92
40.67
48.21
57.05
63.08
66.78
73.56
91.01

94 .4
107.92
108.69
110.59
112.58

Size

including

Hi Cord Lo Cord

201.579
201.052
201.053

201
201.013
201.006

200
198.862
198.328
198.275
198.006
198.005
198.004
198.004



PortageExisting.rep.txt

113.44 198.003 114.64 198.003
115.68 198.003 116.18 198.002
119.63 198.468 121.93 198.762
123.93 198.92 125.6 198.914
128.12 198.95 128.92 198.942
130.95 199 130.96 199
131.13 199 131.47 199.005
133.71 199.023 134.52 199.03
136.8 199.053 177.16 199.555
Upstream Bridge Cross Section Data
Station Elevation Data num= 47
Sta Elev Sta Elev Sta Elev
0 201.972 .42 201.961 .55 201.96
21.62 201.526 31.13 201.301 35.82 201.196
47.21 201 54.76 201 59.23 201.022
63.83 201.008 65.54 201 67.48 200.312
71.2 199 80.47 198.706 97.37 198.231
108.63 198 109.89 197.509 111.25 197
115 195.5 117 195.5 119.57 196.761
122.38 198 123.56 198.575 124.53 199
126.32 199.005 128.81 199.016 129.09 199.016
155.51 199.353 179.8 199.659
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val
0 .05 43.98 .025 65.54 .05
Bank Sta: Left Right Coeff Contr. Expan.
111.25 120.39 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 114 197.8 F
118 179.8 198.1 F
Left Levee Station= 59.93 Elevation=
Blocked Obstructions num= 1
Sta L Sta R Elev
143.39 178.45 204
Downstream Deck/Roadway Coordinates
num= 68
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 201.814 8.43 201.594
23.38 201.318 38.06 201.013
39.19 201.044 39.55 201.046
44 .98 201.024 45 .55 201
51.41 201 53.82 201
59.14 201.02 61.55 201.011
64.24 201 66.61 200.06
66.95 199.933 69.25 199
78.46 198.707 78.57 198.703
92.38 198.309 94.38 198.276
94 .48 198.274 104.2 198.082
108.02 198.006 108.27 198.006
109.45 198.005 110.23 198.004
111.09 198.004 112.19 198.004
113.44 198.003 114.64 198.003
115.68 198.003 116.18 198.002
119.63 198.468 121.93 198.762
123.93 198.92 125.6 198.914
128.12 198.95 128.92 198.942
130.95 199 130.96 199
131.13 199 131.47 199.005
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115.23
116.54
122.56
126.73
130.41
131.04
131.56
136.57

Sta
1.85
38.11
59.93
68.6
101.25
113.61
120.39
125.86
133.53

Sta
111.25

201.025

Sta

9.83
38.92
40.67
48.21
57.05
63.08
66.78
73.56
91.01

94 .4
107.92
108.69
110.59
112.58
115.23
116.54
122.56
126.73
130.41
131.04
131.56

198.003
198.038
198.775
198.921
198.978

199
199.007
199.051

Elev
201.935
201.147
201.025

200
198.152
196.424

197
199.005
199.074

n Val
.035

Hi Cord
201.579
201.052
201.053

201
201.013
201.006

200
198.862
198.328
198.275
198.006
198.005
198.004
198.004
198.003
198.038
198.775
198.921
198.978

199
199.007

Sta
.17

43.

61.

69.
103.
114.
120.
126.
152.

98
24
51
18
44
93
15
28

Sta
120.

39

Lo Cord

Elev
201.804
201
201.019
199.67
198.11
196
197.262
199.005
199.311

n Val
.05
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133.71 199.023 134.52 199.03 136.57 199.051
136.8 199.053 177.16 199.555
Downstream Bridge Cross Section Data
Station Elevation Data num= 63
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 201.672 10.15 201.391 16.44 201.227 19.11 201.198 28.76 201.012
29.08 201.003 29.75 201.003 30.18 201.003 33.16 201.006 34.09 201.007
34.71 201.007 38.11 201.008 40.91 201.007 42.47 201.009 46.32 201.01
49.08 201.01 50.09 201.01 52.79 201.011 53.95 201.011 55.33 201.01
55.52 201.01 57.16 201.007 59.2 201.008 61.08 201.003 61.53 201.002

62.11 201 63.74 200.449 63.89 200.402 64.96 200 67.14 199.213
67.66 199 85.51 198.472 98.03 198.095 102.22 198.037 104.14 198.005
104.83 198 107.05 197.336 108.45 197 109.6 196.471 110.03 196.349

110.3 196.132 110.55 195.7 111.55 195.42 112.65 195.42 113.45 195.7
113.65 196.153 114.19 196.347 114.96 196.478 115.28 196.495 115.54 196.648
115.97 197 117.96 197.685 118.9 198 119.49 198.157 122.24 199
123.93 199.013 125.15 199.031 128.94 199.07 130.34 199.094 131.13 199.106
131.15 199.106 139.61 199.169 174.54 199.456

Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 28.76 .025 62.11 .05 108.45 .035 115.97 .05
Bank Sta: Left Right Coeff Contr. Expan.
108.45 115.97 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 110 197.8 F
114 174.54 197.8 F
Blocked Obstructions num= 1
Sta L Sta R Elev
139.13 174.54 204

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

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 iIn design

Weilr crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Pipe Arch 2.1 3.23

FHWA Chart # 34- 18 inch corner radius; Corrugated metal
FHWA Scale # 3 - Projecting
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
5 20 .024 .024 0] .9
1

Upstream Elevation = 195.5

Centerline Station = 116
Downstream Elevation = 195.42

Centerline Station = 112

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 1.13 Culv Full Len (m) 20.00
# Barrels 1 Cullv Vel US (m/s) 0.22
Q Barrel (m3/s) 1.13 Culv Vel DS (m/s) 0.22
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us. (m)

us. (m)

DS (m)

W.S. DS (m)

Delta EG (m)

Delta WS (m)

E.G. IC (m)

E.G. OC (m)
Culvert Control
Culv WS Inlet (m)
Culv WS Outlet (m)
Culv Nml Depth (m)
Culv Crt Depth (m)

m=m

-G.
-S.
-G.

PortageExisting.rep.txt

199.
199.
199.81
199.80

0.00

0.00
199.19
199.81
Outlet
197.60
197.52

81
80

0.31

Culv
Culv
Culv

Inv EI Up (m)
Inv EI Dn (m)
Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q Weir (m3/s)

Weir Sta LTt (m)
Weir Sta Rgt (m)
Weilr Submerg

Weir Max Depth (m)
Weir Avg Depth (m)
Weir Flow Area (m2)

Min EI Weir Flow (m)

Warning: The weir over culvert is submerged.
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.

195.50
195.42
0.00
0.00
0.00
19.46
69.13
179.80
1.00
1.81
1.18
89.52
198.01

CULVERT OUTPUT Profile #Regional w red"n Culv Group: Culvert #1
Q Culv Group (m3/s) 3.10 Culv Full Len (m) 20.00
# Barrels 1 Cullv Vel US (m/s) 0.59
Q Barrel (m3/s) 3.10 Culv Vel DS (n/s) 0.59
E.G. US. (m) 201.14 Culv Inv EI Up (m) 195.50
W.S. Us. (m) 201.11 Culv Inv EI Dn (m) 195.42
E.G. DS (m) 201.11 Culv Frctn Ls (m) 0.01
W.S. DS (m) 201.09 Culv Exit Loss (m) 0.00
Delta EG (m) 0.02 Culv Entr Loss (m) 0.02
Delta WS (m) 0.03 Q Weir (m3/s) 119.46
E.G. IC (m) 201.12 Weir Sta LTt (m) 39.13
E.G. OC (m) 201.14 Weir Sta Rgt (m) 179.80
Culvert Control Outlet Weir Submerg 0.99
Culv WS Inlet (m) 197.60 Weir Max Depth (m) 3.12
Culv WS Outlet (m) 197.52 Weir Avg Depth (m) 1.84
Culv Nml Depth (m) Weir Flow Area (m2) 194.21
Culv Crt Depth (m) 0.55 Min EI Weir Flow (m) 198.01

Warning: The weir over culvert is submerged.

Warning: During the culvert inlet control computations, the

balance the culvert/weir Flow.
inlet energy grade answer may not be valid.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

RS: 46.181

The reported

program could not

Description: Section 46.181 - Private Driveway - D/S Bounding Section - J.D.
topo mapping

Sta Elev

0 201.672 10.
29.08 201.003 29.
34.71 201.007 38.
49.08 201.01 50.
55.52 201.01 57.
62.11 201 63.
67 .66 199 85.

Barnes 2003
Station Elevation Data

Sta
15

num=
Elev
201.391
201.003
201.008
201.01
201.007
200.449
198.472

63

Sta Elev Sta
16.44 201.227 19.11
30.18 201.003 33.16
40.91 201.007 42 .47
52.79 201.011 53.95
59.2 201.008 61.08
63.89 200.402 64 .96
98.03 198.095 102.22
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Elev
201.198
201.006
201.009
201.011
201.003

200
198.037

Sta
.76
.09
.32
.33
.53
.14
.14

Elev
201.012
201.007

201.01
201.01
201.002
199.213
198.005



104.83 198 107.05 197.336 108.45 197 109.6 196.471 110.03 196.349
110.3 196.132 110.55 195.7 111.55 195.42 112.65 195.42 113.45 195.7
113.65 196.153 114.19 196.347 114.96 196.478 115.28 196.495 115.54 196.648
115.97 197 117.96 197.685 118.9 198 119.49 198.157 122.24 199
123.93 199.013 125.15 199.031 128.94 199.07 130.34 199.094 131.13 199.106
131.15 199.106 139.61 199.169 174.54 199.456
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 28.76 .025 62.11 .05 108.45 .035 115.97 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
108.45 115.97 10 10 10 .3 .5
Ineffective Flow num=
Sta L Sta R Elev Permanent
0 110 197.8 F
114 174.54 197.8 F
Blocked Obstructions num= 1
Sta L Sta R Elev
139.13 174.54 204

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
10.00

Crit W.S. (m)
23.15

E.G. Slope (m/m)
23.15

Q Total (m3/s)
2.54

Top Width (m)
23.16

Vel Total (m/s)
0.11

Max Chl Dpth (m)
1.00

Conv. Total (m3/s)
450.5

Length wtd. (m)
24.11

Min Ch EI (m)
0.30

Alpha
0.03

Frctn Loss (m)
35.89

C & E Loss (m)
49 .66

Note:

PortageExisting.rep.txt

Profile #100-year

199.81
0.00
199.80
197.07
0.000032
20.59
73.62
0.19
4.38
3657.4
10.00
195.42
1.97
0.00
0.00

Element Left O
wt. n-Val. 0.050
Reach Len. (m) 10.00
Flow Area (m2) 59.22
Area (m2) 59.22
Flow (m3/s) 8.22
Top Width (m) 42 .94
Avg. Vel. (m/s) 0.14
Hydr. Depth (m) 1.38
Conv. (m3/s) 1460.9
Wetted Per. (m) 43.24
Shear (N/m2) 0.43
Stream Power (N/m s) 0.06
Cum Volume (1000 m3) 42 .92
Cum SA (1000 m2) 45_.97

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

Page 128

Multiple critical depths were found at this location. Th

B Channel
0.035
10.00
27.86
27.86

9.83
7.52
0.35
3.70
1746.0
8.57
1.01
0.36
72.51
23.54

e critical depth



E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
10.00

Crit W.S. (m)
52.88

E.G. Slope (m/m)
52.88

Q Total (m3/s)
23.76

Top Width (m)
23.16

Vel Total (m/s)
0.45

Max Chl Dpth (m)
2.28

Conv. Total (m3/s)
1724.7

Length wtd. (m)
25.39

Min Ch EI (m)
3.88

Alpha
1.74

Frctn Loss (m)
199.59

C & E Loss (m)
126.75

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: Section 46.
Station Elevation Data

Sta Elev Sta
0 201.977 11.8
25.73 200.891 27.72
73.08 199.878 75.33
114.16 197 114.84
119.01 195.418 119.32
123.53 197 123.87
130.21 199.025 143.32
181.15 199.373
Manning®s n Values
Sta n Val Sta
0 .05 117.24
Bank Sta: Left Right

117.24 120.82

Blocked Obstructions
Sta L Sta R
146.08 181.15

Elev
204

PortageExisting.rep.txt

201.11
0.03
201.09
199.00
0.000190
122.56
114.19
0.58
5.67
8896.6
10.00
195.42
1.51
0.00
0.00

RS: 46.

18 - J.D.

num=
Elev
201.517
200
199
196.777
195.43
197 .147
199.109

num=
n Val
.035

Lengths: Left Channel

num=

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

18

Barnes
36

Sta
19.72
72.09
90.41
115.23
120.38
125.89
146.37

Elev Sta
201.217

200
198.582
196.607
195.971

198
199.102

110.99
117.24
120.82

3
Sta
120.82

n Val
.05

Right
25 25

1

25

CROSS SECTION OUTPUT Profile #100-year
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2003 topo mapping

Left O
0.050
10.00

119.37

119.37
59.30
83.51

0.50
1.43

4304.8

84.01
2.64
1.31

171.74

101.90

Elev

24 .63 201.027
72.38 200.049

198
196
196

126.38 198.193
152.23 199.148

Coeff

B

Contr.

Channe
0.035
10.00

37.51

37.51

39.50

7.52
1.05
4.99
2867.1
8.57
8.14
8.58
174 .48

23.54

Sta E
25.
72.

113.
118.
123.
128.
160.

49
68
81
92
44
56
44

197.
195.
196.

199.

Ex

lev
201
200
148
419
968
199
206

pan.
.3



E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
25.00

Crit W.S. (m)
30.67

E.G. Slope (m/m)
30.67

Q Total (m3/s)
4.14

Top Width (m)
25.26

Vel Total (m/s)
0.14

Max Chl Dpth (m)
1.21

Conv. Total (m3/s)
676.0

Length wtd. (m)
26.52

Min Ch EI (m)
0.43

Alpha
0.06

Frctn Loss (m)
35.62

C & E Loss (m)
49 .42

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
25.00

Crit W.S. (m)
63.15

E.G. Slope (m/m)
63.15

Q Total (m3/s)
29.98

Top Width (m)
25.26

Vel Total (m/s)
0.47

Max Chl Dpth (m)
2.50

Conv. Total (m3/s)
2182.2

Length wtd. (m)
27.81

Min Ch EI (m)
4.20

Alpha

PortageExisting.rep.txt

199.80
0.00
199.80

0.000038
20.59
72.80

0.19
4.38
3360.8
25.00
195.42
2.06
0.00
0.00

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Profile #Regional w red"n

201.11
0.02
201.09

0.000189
122.56
122.99

0.48
5.67
8920.1
25.00
195.42
1.70

Element

wt. n-Val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top Width (m)
Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
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Left OB
0.050
25.00
64 .59
64 .59
10.15
43.96

0.16
1.47

1657.3

44 .44
0.53
0.08

42.30

45.53

Left OB
0.050
25.00

172.08

172.08
70.32
94.15

0.41
1.83

5117.8

94.89
3.36
1.37

Channel
0.035
25.00
14.65
14.65

6.30
3.58
0.43
4.09

1027.6

3.81
1.42
0.61
72.30
23.49

Channel
0.035
25.00
19.25
19.25
22.26

3.58
1.16
5.38
1620.2
3.81
9.36
10.82



PortageExisting.rep.txt

2.00

Frctn Loss (m) 0.00 Cum Volume (1000 m3) 170.28 174.20
199.01

C & E Loss (m) 0.00 Cum SA (1000 m2) 101.01 23.49
126.51

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

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.172
INPUT

Description: Section 46.172 - Doughton Road - U/S Bounding Section - J.D.
Barnes 2003 topo mapplng

Station Elevation Data num=

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 201.734 12.56 201.239 18.71 201 19.16 200.796 20.83 200

22.76 199.053 22.87 199 62.25 199 63.17 199.011 64.63 199.022
66.94 199.001 66.98 199 67.01 199 68.2 198.967 103.48 198
104.09 197.739 105.82 197 106.27 196.833 107.29 196.474 107.64 196.354
108.58 196 109 195.6 109.6 195.423 111 195.423 111.7 195.6
112.13 196 114.2 196.671 115.34 197 118.55 197.877 118.99 198
121.05 198.574 123.33 199 123.42 199.001 123.5 199.001 123.54 199.001

123.9 199.003 124.23 199.004 124.61 199.005 126.14 199.011 127.45 199.01
127.51 199.01 130.18 199.02 131.13 199.023 131.75 199.022 131.93 199.022
136.67 199.034 138.19 199.034 142.37 199.028 144.48 199.031 146.18 199.033
147.98 199.03 151.4 199.025 152.23 199.024 153.19 199.023 162.26 199.102
168.85 199.106 176.2 199.054 176.37 199.053 179.61 199.282 179.92 199.303
181.07 199.326 182.68 199.444 185.09 199.554 185.23 199.561 190.14 200
190.33 200.08 192.14 200.106 194.32 200.348 197.51 200.575 198.87 200.608
201.34 200.55 205.59 200.325 205.97 200.323 207.47 200.186 208.18 200.159
208.63 200.138 208.84 200.128 209.03 200.12 209.29 200.117 209.54 200.119
210.38 200.139 210.98 200.174 211.81 200.246 213.46 200.375 218.29 200.752
218.48 200.763 218.67 200.765 219.17 200.789 219.59 200.805 220.25 200.786

223.9 200.72 227.49 200.773 227.81 200.78 230.24 200.911 230.52 200.931
231.19 201 231.74 201.005 232.08 201.007 242.92 201.282 250.3 201.41
251.76 201.387 251.9 201.386  253.2 201.371 255.13 201.441 255.57 201.457
256.04 201.474 256.2 201.479 256.73 201.495 258.39 201.529 263.36 201.693
264.27 201.707 264.32 201.707

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 108.58 .035 112.13 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
108.58 112.13 40 40 40 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0O 108.23 197.78 F
112.38 264.32 197.78 F
Right Levee Station= 198.87 Elevation= 200.608

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 199.80 Element Left OB Channel
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Right OB

Vel Head (m)
0.050

W.S. Elev (m)
40.00

Crit W.S. (m))
68.87

E.G. Slope (m/m)
68.87

Q Total (m3/s)
5.95

Top Width (m)
75.79

Vel Total (n/s)
0.09

Max Chl Dpth (m)
0.91

Conv. Total (m3/s)
1287.3

Length wtd. (m)
76.22

Min Ch EI (m)
0.19

Alpha
0.02

Frctn Loss (m)
34.37

C & E Loss (m)
48.16

Note:

PortageExisting.rep.txt

0.00
199.80
197.01

0.000021
20.59
166.69

0.11

4.38
4455.0

40.00
195.42
2.50

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
40.00

Crit W.S. (m)
193.70

E.G. Slope (m/m)
193.70

Q Total (m3/s)
44 _90

Top Width (m)
123.35

Vel Total (m/s)
0.23

Max Chl Dpth (m)
1.57

Conv. Total (m3/s)
5218.7

Length wtd. (m)
123.88

Min Ch EI (m)
1.14

Alpha

201.10
0.01
201.09
199.38
0.000074
122.56
219.18
0.29
5.67
14244 4
40.00
195.42
1.52

Element

wt. n-Val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top Width (m)
Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
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0.050
40.00
97.96
97.96
9.73
87.35
0.10
1.12
2105.7
87.93
0.23
0.02
40.27
43.89

Left OB
0.050
40.00

212.63

212.63
63.45
92.27

0.30
2.30

7373.8

93.13
1.66
0.49

0.035
40.00
15.11
15.11

1062.1
3.92
0.81
0.26

71.92
23.40

The critical depth

Channel
0.035
40.00
19.69
19.69
14.21

3.55
0.72
5.55
1652.0
3.92
3.65
2.64
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0.26

Frctn Loss (m) Cum Volume (1000 m3) 165.48 173.71
195.80

C & E Loss (m) Cum SA (1000 m2) 98.68 23.40
124.65
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1 RS: 46.1715

INPUT

Description: Hum 13-4R. Doughton Road Culvert - 3.54 m W x 2.27 m H x 30 m L
Corrugated Metal Pipe Arch Culvert. Drawing by Paul Theil (Dwg
No. 8036P-A-17, February 1998) used to code culvert in HEC-RAS
format..

New HEC-RAS coding January 2004 by Acres included
coding of culvert in HEC-RAS, including adjustments to roadway
coding and hydraulic loss coefficients.

Distance from Upstream XS = 5
Deck/Roadway Width = 30
Weir Coefficient = 1.4

Upstream Deck/Roadway Coordinates

num= 146
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 201.659 17.1 201 18.56 200.215
19.04 200 20.71 199.079 20.88 199
58.5 199 58.75 199.001 59.61 199.002
59.67 199.002 60.49 199.079 61.88 199.001
62.77 199 62.78 198.999 62.87 198.999
64.51 198.988 77.88 198.499 79.03 198.456
80.45 198.394 80.53 198.393 80.55 198.393
82.71 198.354 101.77 198.004 101.87 198.004
102.35 198.004 102.49 198.003 103.08 198.003
103.88 198.003 104 .94 198.002 105.2 198.001
105.36 198.001 105.37 198.001 105.48 198.001
105.59 198.001 106.17 198 111.07 197.984
112.06 197.981 112.22 197.981 112.33 197.981
112.33 197.981 114.49 197.978 114.57 197.978
114.65 197.978 115.8 197.978 118.45 197.973
118.88 197.972 119.32 197.973 119.67 197.973
120.76 197.97 121.29 197.971 125.31 197.974
128.81 197.969 129.56 197.969 129.66 197.969
131.93 197.969 135.28 197.977 135.33 197.977
135.42 197.977 135.86 197.977 136.49 197.98
136.85 197.98 138.97 197.983 140.58 197.983
142 .91 197.985 143.34 197.986 144 197.987
148.3 197.988 148.81 197.988 150.8 197.989
151.39 197.989 151.44 197.989 151.49 197.989
152.06 197.99 152.7 197.99 156.88 197.993
158.94 197.995 160.16 197.995 160.52 197.995
163.7 197.998 163.89 197.998 166.05 198
171.66 198.147 174 198.212 174.94 198.277
175.14 198.281 175.27 198.285 175.43 198.29
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175.45 198.29 175.57 198.292
181.89 199 188.35 199
189.17 199 189.18 199
189.37 199 189.43 199
190.69 199 196.39 199
200.58 199 201.89 199
202.34 199 205.71 199
206.03 199 207.51 199
208.17 199 209.97 199
212.01 199.214 213.13 199.214
223.57 199.952 224 .34 199.955
224 .45 199.955 225.21 199.96
228.07 199.964 229.26 199.965
232.33 199.971 235.53 199.979
238.51 199.989 241.24 199.999
241.46 199.999 241.56 200
242 .12 200.031 255.22 200.891
257.33 200.902 259.53 200.742
260.02 200.761 260.61 200.75
263.38 200.931 263.45 200.931
Upstream Bridge Cross Section Data
Station Elevation Data num= 112
Sta Elev Sta Elev Sta Elev
0 201.734 12.56 201.239 18.71 201
22.76 199.053 22.87 199 62.25 199
66.94 199.001 66.98 199 67.01 199
104.09 197.739 105.82 197 106.27 196.833
108.58 196 109 195.6 109.6 195.423
112.13 196 114.2 196.671 115.34 197
121.05 198.574 123.33 199 123.42 199.001
123.9 199.003 124.23 199.004 124.61 199.005
127.51 199.01 130.18 199.02 131.13 199.023
136.67 199.034 138.19 199.034 142.37 199.028
147.98 199.03 151.4 199.025 152.23 199.024
168.85 199.106 176.2 199.054 176.37 199.053
181.07 199.326 182.68 199.444 185.09 199.554
190.33 200.08 192.14 200.106 194.32 200.348
201.34 200.55 205.59 200.325 205.97 200.323
208.63 200.138 208.84 200.128 209.03 200.12
210.38 200.139 210.98 200.174 211.81 200.246
218.48 200.763 218.67 200.765 219.17 200.789
223.9 200.72 227.49 200.773 227.81 200.78
231.19 201 231.74 201.005 232.08 201.007
251.76 201.387 251.9 201.386 253.2 201.371
256.04 201.474 256.2 201.479 256.73 201.495
264.27 201.707 264.32 201.707
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 108.58 .035 112.13 .05
Bank Sta: Left Right Coeff Contr. Expan.
108.58 112.13 .3 .5
Ineffective Flow num=
Sta L Sta R Elev Permanent
0O 108.23 197.78 F
112.38 264.32 197.78 F
Right Levee Station= 198.87 Elevation=
Downstream Deck/Roadway Coordinates
num= 146
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
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181.56
188.45
189.3
190.46
199.89
202.2
205.77
207.73
211.96
220.85
224_.39
227.97
230.05
235.78
241.32
242 .02
257.31
259.59
262.62

Sta
19.16
63.17

68.2
107.29
111
118.55
123.5
126.14
131.75
144 .48
153.19
179.61
185.23
197.51
207 .47
209.29
213.46
219.59
230.24
242 .92
255.13
258.39

200.608

Sta

199

199

199

199

199

199

199

199
199.213
199.754
199.955
199.964
199.967
199.979
199.999
200.028
200.902
200.74
200.866

Elev
200.796
199.011
198.967
196.474
195.423
197.877
199.001
199.011
199.022
199.031
199.023
199.282
199.561
200.575
200.186
200.117
200.375
200.805
200.911
201.282
201.441
201.529

Sta
20.83
64.63
103.48
107.64

111.7
118.99
123.54
127.45
131.93
146.18
162.26
179.92
190.14
198.87
208.18
209.54
218.29
220.25
230.52

250.3
255.57
263.36

Hi Cord Lo Cord

Elev
200
199.022
198
196.354
195.6
198
199.001
199.01
199.022
199.033
199.102
199.303
200
200.608
200.159
200.119
200.752
200.786
200.931
201.41
201.457
201.693



0]
19.04
58.5
59.67
62.77
64.51
80.45
82.71
102.35
103.88
105.36
105.59
112.06
112.33
114.65
118.88
120.76
128.81
131.93
135.42
136.85
142 .91
148_3
151.39
152.06
158.94
163.7
171.66
175.14
175.45
181.89
189.17
189.37
190.69
200.58
202.34
206.03
208.17
212 .01
223.57
224._45
228.07
232.33
238.51
241.46
242.12
257.33
260.02
263.38

201.659
200

199
199.002
199
198.988
198.394
198.354
198.004
198.003
198.001
198.001
197.981
197.981
197.978
197.972
197.97
197.969
197.969
197.977
197.98
197.985
197.988
197.989
197.99
197.995
197.998
198.147
198.281
198.29
199

199

199

199

199

199

199

199
199.214
199.952
199.955
199.964
199.971
199.989
199.999
200.031
200.902
200.761
200.931
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17.1
20.71
58.75
60.49
62.78
77.88
80.53

101.77
102.49
104.94
105.37
106.17
112.22
114.49
115.8
119.32
121.29
129.56
135.28
135.86
138.97
143.34
148.81
151.44
152.7
160.16
163.89

174
175.27
175.57
188.35
189.18
189.43
196.39
201.89
205.71
207 .51
209.97
213.13
224 .34
225.21
229.26
235.53
241.24
241.56
255.22
259.53
260.61
263.45

201
199.079
199.001
199.079
198.999
198.499
198.393
198.004
198.003
198.002
198.001

198
197.981
197.978
197.978
197.973
197.971
197.969
197.977
197.977
197.983
197.986
197.988
197.989

197.99
197.995
197.998
198.212
198.285
198.292

199

199

199

199

199

199

199

199
199.214
199.955

199.96
199.965
199.979
199.999

200
200.891
200.742

200.75
200.931

Downstream Bridge Cross Section Data
Station Elevation Data

Sta

0
14.75
15.69
56.75
58.25
64
72.03
80.19
99.68
102

Elev
201.96
201.164
201.151
200.006
199.189
198.985
199.002
198.767
196.606
195.4

4

14.
15.
57.
58.
65.
72.
92.
99.

Sta
.98
84
99
02
47
42
61
67
91
103

num=
Elev
201.796
201.161
201
200.008
199
198.99
199.001
198.166
196.501

122
Sta
12.44
15.12
16.36
57.33
60.02
68.25
73.78
96.3
100.61

Elev
201.256
201.157
200.819
200.003
198.995
198.998
199.001

198
196.23

195.4 103.89 195.65
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18.56
20.88
59.61
61.88
62.87
79.03
80.55
101.87
103.08
105.2
105.48
111.07
112.33
114.57
118.45
119.67
125.31
129.66
135.33
136.49
140.58

144
150.8
151.49
156.88
160.52
166.05
174.94
175.43
181.56
188.45
189.3
190.46
199.89
202.2
205.77
207.73
211.96
220.85
224.39
227.97
230.05
235.78
241.32
242 .02
257.31
259.59
262.62

Sta
13.15
15.39
17.96
57.62
63.55
68.82
75.32
97 .51

100.78
104.2

200.215
199
199.002
199.001
198.999
198.456
198.393
198.004
198.003
198.001
198.001
197.984
197.981
197.978
197.973
197.973
197.974
197.969
197.977
197 .98
197.983
197.987
197.989
197.989
197.993
197.995
198
198.277
198.29
199

199

199

199

199

199

199

199
199.213
199.754
199.955
199.964
199.967
199.979
199.999
200.028
200.902
200.74
200.866

Elev
201.237
201.155

200
200
198.984
199
199
197.516

13.
15.
56.
58.
63.

75.
98.
196 101.
196 105.

Sta
25
62

Elev
201.233
201.154

200
199.138
198.985
199.002

199

197

195.65
196.441
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106.96
111.55
119.24
125.11
133.88
137.75
150.74
166.55
172.18
186.98
202.09
221.33
236.66
251.93
258.72

196.581
197.013
197.207
197.425

199
199.031
199.224
199.342
199.397
199.604
200.042
200.618
200.579
200.979
201.075

107.6
112.
121.
127.
134.
141.
152.75

166.7
173.54

187.2
206.82
221.54
24475

253.5
258.93

196.655
197.087
197.229

197.44
199.003
199.052
199.228
199.342
199.408
199.611
200.085
200.615
200.914
201
079

107.9
113.31
124.15
128.22
134.41
141.83
159.58
167.68
175.72
193.04
218.03
221.57
250.98
255.98

196.
197.
197.3

199.0
199.0
199.2
199.3

199.6

200
200.6
200.9

201.
4

Sta
104.2

num=
n Val
.035

Manning®s n Values
Sta n Val Sta
0 .05 100.78 -
Bank Sta: Left
100.78
Ineffective Flow
Sta L Sta R
0 100.49
104.45 258.93
Right Levee

Right

104.2
num= 2

Elev Permanent
197 .5 F
197.5 F
Station= 221.19

Coeff Contr.
.3

Expan
-5

Elevatio

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 iIn design

Weilr crest shape

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Pipe Arch 2.27 3.54

FHWA Chart # 34- 18 inch corner radius; Corrug
FHWA Scale # 3 - Projecting
Solution Criteria = Highest U.S. EG

197.417

199.407

201.045

n Val

rep.txt
67 111.41
14 116.28
07 124.51
130.42
134.45
141.86
160.35
170.27
176.75
200
221.19
229.4
251.55
256.93

197
197.185
197.35
198
199.003
199.053
199.297
199.374
199.414
200
200.617
200.491
200.969
201.053

111.
119.
124.
132.
137.
148.

162.8
170.
180.
200.
221.
229.
251.
257.

197.014
197.211

197.41
198.488
199.032
199.216
199.347
199.383

199.49
200.012
200.618

200.48
200.978
201.067

03
52
91
62

39
-5
15
52

n Val
.025

Sta

05 133.88

n= 200.62

to 1.0 vertical
to 1.0 vertical

0 horiz.
0 horiz.
.95

Broad Crested

ated metal

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
5 30 .024 .024 0] .9
1
Upstream Elevation = 195.423
Centerline Station = 110.35
Downstream Elevation = 195.4
Centerline Station = 102.49
CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1
Q Culv Group (m3/s) 0.95 Culv Full Len (m) 30.00
# Barrels 1 Cullv Vel US (m/s) 0.15
Q Barrel (m3/s) 0.95 Culv Vel DS (m/s) 0.15
E.G. US. (m) 199.80 Culv Inv EI Up (m) 195.42
W.S. Us. (m) 199.80 Culv Inv EI Dn (m) 195.40
E.G. DS (m) 199.80 Culv Frctn Ls (m) 0.00
W.S. DS (m) 199.80 Culv Exit Loss (m) 0.00
Delta EG (m) 0.00 Culv Entr Loss (m) 0.00
Delta WS (m) 0.00 Q Weir (m3/s) 19.64
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E.G. IC (m) 198.51 Weir Sta LTt (m) 21.23
E.G. OC (m) 199.80 Weir Sta Rgt (m) 187.93
Culvert Control Outlet Weir Submerg 1.00
Culv WS Inlet (m) 197.69 Weir Max Depth (m) 1.83
Culv WS Outlet (m) 197.67 Weir Avg Depth (m) 0.97
Culv Nml Depth (m) Weir Flow Area (m2) 161.62
Culv Crt Depth (m) 0.28 Min EI Weir Flow (m) 197.97

Warning: The weir over culvert is submerged.

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.

CULVERT OUTPUT Profile #Regional w red"n Culv Group: Culvert #1

Q Culv Group (m3/s) 2.17 Culv Full Len (m) 30.00
# Barrels 1 Cullv Vel US (m/s) 0.35
Q Barrel (m3/s) 2.17 Culv Vel DS (n/s) 0.35
E.G. US. (m) 201.10 Culv Inv EI Up (m) 195.42
W.S. Us. (m) 201.09 Culv Inv EI Dn (m) 195.40
E.G. DS (m) 201.09 Culv Frctn Ls (m) 0.00
W.S. DS (m) 201.08 Culv Exit Loss (m) 0.00
Delta EG (m) 0.01 Culv Entr Loss (m) 0.01
Delta WS (m) 0.01 Q Weir (m3/s) 120.40
E.G. IC (m) 201.09 Weir Sta LTt (m) 16.33
E.G. OC (m) 201.10 Weir Sta Rgt (m) 235.46
Culvert Control Outlet Weir Submerg 1.00
Culv WS Inlet (m) 197.69 Weir Max Depth (m) 3.12
Culv WS Outlet (m) 197.67 Weir Avg Depth (m) 1.85
Culv Nml Depth (m) Weir Flow Area (m2) 405.36
Culv Crt Depth (m) 0.43 Min EI Weir Flow (m) 197.97

Warning: The weir over culvert is submerged.
CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.171

INPUT

Description: Section 46.171 - Doughton Road - D/S Bounding Section - J.D.

Barnes 2003 topo mapping
Station Elevation Data num= 122
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 201.96 4.98 201.796 12.44 201.256 13.15 201.237 13.25

14.75 201.164 14.84 201.161 15.12 201.157 15.39 201.155 15.62
15.69 201.151 15.99 201 16.36 200.819 17.96 200 56.42
56.75 200.006 57.02 200.008 57.33 200.003 57.62 200 58.14
58.25 199.189 58.47 199 60.02 198.995 63.55 198.984 63.81

64 198.985 65.42 198.99 68.25 198.998 68.82 199 72
72.03 199.002 72.61 199.001 73.78 199.001 75.32 199 75.36
80.19 198.767 92.67 198.166 96.3 198 97.51 197.516 98.72
99.68 196.606 99.91 196.501 100.61 196.23 100.78 196 101.09

102 195.4 103 195.4 103.89 195.65 104.2 196 105.92
106.96 196.581 107.6 196.655 107.9 196.67 111.41 197 111.54

111.55 197.013 112.49 197.087 113.31 197.14 116.28 197.185 119.01

119.24 197.207 121.22 197.229 124.15 197.307 124.51 197.35 124.99

125.11 197.425 127.76 197.44 128.22 197.417 130.42 198 132.06

133.88 199 134.14 199.003 134.41 199.003 134.45 199.003 137.25

137.75 199.031 141.77 199.052 141.83 199.052 141.86 199.053 148.67
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Elev
201.233
201.154

200
199.138
198.985
199.002

199

197

195.65
196.441
197.014
197 .211
197.41
198.488
199.032
199.216



PortageExisting.rep.txt

150.74 199.224 152.75 199.228 159.58 199.291 160.35 199.297 162.8 199.347
166.55 199.342 166.7 199.342 167.68 199.362 170.27 199.374 170.75 199.383
172.18 199.397 173.54 199.408 175.72 199.407 176.75 199.414 180.91 199.49
186.98 199.604 187.2 199.611 193.04 199.639 200 200 200.45 200.012
202.09 200.042 206.82 200.085 218.03 200.5 221.19 200.617 221.21 200.618
221.33 200.618 221.54 200.615 221.57 200.615 229.4 200.491 229.74 200.48
236.66 200.579 244.75 200.914 250.98 200.952 251.55 200.969 251.75 200.978
251.93 200.979 253.5 201 255.98 201.045 256.93 201.053 257.81 201.067
258.72 201.075 258.93 201.079

Manning®s n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val
0] .05 100.78 .035 104.2 .05 133.88 .025
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
100.78 104.2 20 20 20 .3 .5

Ineffective Flow num= 2

Sta L Sta R Elev Permanent

0 100.49 197.5 F

104.45 258.93 197.5 F
Right Levee Station= 221.19 Elevation= 200.62
CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 199.80 Element Left OB Channel
Right OB

Vel Head (m) 0.00 Wt. n-Vval. 0.050 0.035
0.045

W.S. Elev (m) 199.80 Reach Len. (m) 20.00 20.00
20.00

Crit W.S. (m) 197.05 Flow Area (m2) 53.47 14.56
103.52

E.G. Slope (m/m) 0.000013 Area (m2) 53.47 14.56
103.52

Q Total (m3/s) 20.59 Flow (m3/s) 4.42 3.69
12.48

Top Width (m) 138.41 Top Width (m) 43.04 3.42
91.95

Vel Total (n/s) 0.12 Avg. Vel. (n/s) 0.08 0.25
0.12

Max Chl Dpth (m) 4.40 Hydr. Depth (m) 1.24 4.26
1.13

Conv. Total (m3/s) 5677.0 Conv. (m3/s) 1218.0 1018.1
3441.0

Length wtd. (m) 20.00 Wetted Per. (m) 43.98 3.80
92.28

Min Ch EI (m) 195.40 Shear (N/m2) 0.16 0.49
0.14

Alpha 1.51 Stream Power (N/m s) 0.01 0.13
0.02

Frctn Loss (m) 0.00 Cum Volume (1000 m3) 40.27 65.14
34.37

C & E Loss (m) 0.00 Cum SA (1000 m2) 41.29 23.26
44.80
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.
CROSS SECTION OUTPUT Profile #Regional w red™n
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E.G. Elev (m) 201.09 Element Left OB Channel
Right OB

Vel Head (m) 0.01 Wt. n-Vval. 0.050 0.035
0.037

W.S. Elev (m) 201.08 Reach Len. (m) 20.00 20.00
20.00

Crit W.S. (m) 198.40 Flow Area (m2) 152.90 18.95
256.04

E.G. Slope (m/m) 0.000047 Area (m2) 152.90 18.95
256.04

Q Total (m3/s) 122.56 Flow (m3/s) 30.86 10.88
80.82

Top Width (m) 243.10 Top Width (m) 84.95 3.42
154.73

Vel Total (m/s) 0.29 Avg. Vel. (n/s) 0.20 0.57
0.32

Max Chl Dpth (m) 5.68 Hydr. Depth (m) 1.80 5.54
1.65

Conv. Total (m3/s) 17786.0 Conv. (m3/s) 4478 .4 1578.9
11728.6

Length wtd. (m) 20.00 Wetted Per. (m) 86.27 3.80
155.09

Min Ch EI (m) 195.40 Shear (N/m2) 0.83 2.32
0.77

Alpha 1.28 Stream Power (N/m s) 0.17 1.33
0.24

Frctn Loss (m) 0.00 Cum Volume (1000 m3) 165.48 157.18
195.80

C & E Loss (m) 0.00 Cum SA (1000 m2) 95.14 23.26
119.09

Warning: The cross-section end points had to be extended vertically for the computed
water surface.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.17
INPUT
Description: Section 46.17 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 116
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 202.688 1.92 202.495 4.4 202.266 4.48 202.251 4.75 202.184
4.79 202.176 6.6 202 12.45 201.979 17.91 201.166 18.18 201.154
19.37 201.103 21.4 201 23.54 200.628 24.48 200.486 25.02 200.437

25.18 200.42 27.13 200.345 28.69 200.283 51.47 200.233 52.85 200.015
52.9 200.016 53.01 200.016  53.18 200.017 53.5 200.019 53.65 200.018

55.08 200 55.93 199.504 57.96 199 58.81 198.999 60.02 198.998
60.13 198.998 60.21 198.998 60.95 199 66.84 199.005 72.96 199.008
73.69 199.009 73.9 199.009 74_.3 199.009 84.33 199.001 84.69 199
87.85 198.724 88.8 198.65 91.93 198.411 92.06 198.399 92.24 198.395

94_4 198.329 97.14 198.228 101.19 198 104.3 197.667 105.19 197.601
106.64 197.457 107.07 197.401 107.61 197.33 109.57 197.016 109.72 197
111.4 196.518 112.75 196.275 112.89 196.246 114 196 115.21 195.596
116.81 195.074 118.88 195.516 119.22 195.58 121 195.98 121.83 196
122.59 196.161 122.66 196.178 126.09 197 126.52 197.207 127.48 197.726
128.12 198 128.84 198.316 128.95 198.391 130.41 199 131.35 199.029

131.66 199.042 131.84 199.047 145.77 199.679 145.82 199.68 148.15 199.686
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148.22 199.687 150.32 199.708 150.42 199.708 155.89 199.771 163.77 199.844

166.6 199.87 172.77 199.998 172.98 200 173.86 200 177.76 200.001
180.71 200.001 182.41 200.001 187.06 200 189.66 200 190.48 200
191.66 199.999 192.68 200 193.35 200 195.14 200.052 210.59 200.774
213.61 200.883 216.46 200.997 216.77 200.998 216.8 201 218.28 201.01

220.35 201.021 223.37 201.004 223.38 201.003 223.46 201.003 223.87 201.001
224 201.001 224_.1 201.001 224.26 201.001 247.41 201.031 254.26 201.314
261.99 201.319

Manning®s n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val
0 .05 114 .035 121.83 .05 130.41 .025
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
114 121.83 25 25 25 -1 -3

Blocked Obstructions num= 1

Sta L Sta R Elev

224 254.26 204

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m) 199.80 Element Left OB Channel
Right OB

Vel Head (m) 0.00 Wt. n-val. 0.050 0.035
0.046

W.S. Elev (m) 199.80 Reach Len. (m) 25.00 25.00
25.00

Crit W.S. (m) Flow Area (m2) 78.43 33.06
29.72

E.G. Slope (m/m) 0.000016 Area (m2) 78.43 33.06
29.72

Q Total (m3/s) 20.59 Flow (m3/s) 7.48 9.53
3.58

Top Width (m) 103.45 Top Width (m) 58.57 7.83
37.04

Vel Total (n/s) 0.15 Avg. Vel. (m/s) 0.10 0.29
0.12

Max Chl Dpth (m) 4.72 Hydr. Depth (m) 1.34 4.22
0.80

Conv. Total (m3/s) 5225.2 Conv. (m3/s) 1897.9 2417.7
909.5

Length wtd. (m) 25.00 Wetted Per. (m) 58.93 8.08
37.62

Min Ch EI (m) 195.07 Shear (N/m2) 0.20 0.62
0.12

Alpha 2.08 Stream Power (N/m s) 0.02 0.18
0.01

Frctn Loss (m) 0.00 Cum Volume (1000 m3) 38.95 64 .66
33.04

C & E Loss (m) 0.00 Cum SA (1000 m2) 40.27 23.15
43.51

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

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 201.09 Element Left OB Channel
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Right OB

Vel Head (m)

0.032

W.S. Elev (m)

25.00

Crit W.

129.50

E.G. Slope (m/m)

129.50

S. (m)

Q Total (m3/s)

45_.52

Top Width (m)

102.17

Vel Total (n/s)

0.35

Max Chl Dpth (m)

1.27

Conv. Total (m3/s)

5485.6

Length wtd. (m)

102.85
Min Ch

0.85
Alpha

0.30

El (m)

Frctn Loss (m)

191.95

C & E Loss (m)

116.52

PortageExisting.rep.txt

0.01
201.08

0.000069
122 .56
204.08

0.35
6.00
14769.6
25.00
195.07
1.68
0.00
0.00

wWet. n-val.

Reach Len. (m)
Flow Area (m2)

Area

Flow

Top Width (m)
Avg. Vel.

(m2)
(m3/s)

(m/s)

Hydr. Depth (m)

Conv. (m3/s)

Wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)

Cum Volume (1000 m3)

Cum SA (1000 m2)

0.050
25.00
179.99
179.99
45.88
94.08

0.25

1.91
5529.1
94 .56

1.29

0.33
162.15
93.35

0.035

25.00

43.06

43.06

31.16

0.72

3754.9

8.08
3.60

2.61

156 .56

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

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: Section 46.162 - Private Roadway - U/S Bounding Section - J.

RS: 46.162

Barnes 2003 topo mapplng

Station Elevation Data num=
Sta Elev Sta Elev
0 201.192 1.24 201.169
4.59 201 4.76 201
16.96 200.999 17.05 200.985
23.96 200 24 .33 200
26.07 200.001 26.81 200.001
30.58 200.002 32.04 200.002
32.89 200.003 34.51 199.895
54 _07 199.447 58.78 199.43
81.58 199.008 81.84 199
93.35 197 93.64 196.919
95.88 195.96 97 195.074
101.1 196.258 101.63 196.43
106.48 198.488 107.42 199
122.4 200 122.41 200
123.04 200 129.01 200
145 .37 200 145.55 200

Sta
3.79
7.68

18.41
24.56
26.89
32.36
34.73
64.92
87.1
94.7
98.92
103.42
110.59
122.46
130.19
145.59

Elev
201.018
200.999
200.657

200
200.001
200.002
199.893
199.322
198.433
196 .457
195.074

197
199.341

200

200

200
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Sta
4.16
11.04
20.17
24.59
27.42
32.54
44 .5
69.2
90.24
95.67
100.12
104 .06
122 .09
122.47
140.85
148.08

Elev
201
200.998
200.244
200
200.001
200.002
199.802
199.246
198
196.041
195.765
197.319
199.985
200

200

200

Sta
4.19
13.8

20.23
24.88
28.48
32.61
46.83
76.37
91.32
95.77
100.4
105.45
122.25
122.58
144 .86
150.4

23.15

conveyance)

Elev
201
200.998
200.243
200
200.001
200.002
199.776
199.103
197.577
196

196

198
199.995
200

200

200
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151.72 200.029 154.44 200.045 164.08 200.101 179.01
181.74 200.559 183.87 200.633 184.02 200.638 184.28
192.91 200.868 197.74 201 200.12 201.06 203.17
203.79 201.145 209.64 201.071 209.78 201.07 219.82
234.49 201.039 242.9 201.219 248.47 201.125 248.56
253.08 201.56 254.15 201.702 256.45 201.992 256.6
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 95.77 .035 100.4 .05
Bank Sta: Left Right Lengths: Left Channel Right
95.77 100.4 30 30 30
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 96 198.8 F
100 256.6 198.8 F
Blocked Obstructions num= 2
StaL StaR Elev Sta L Sta R Elev
154.44 183.87 204 209.64 248.47 204
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 199.80 Element
Right OB
Vel Head (m) 0.01 Wt. n-val.
0.050
W.S. Elev (m) 199.79 Reach Len. (m)
30.00
Crit W.S. (m) 196.65 Flow Area (m2)
20.89
E.G. Slope (m/m) 0.000060 Area (m2)
20.89
Q Total (m3/s) 20.59 Flow (m3/s)
3.46
Top Width (m) 73.08 Top Width (m)
18.21
Vel Total (m/s) 0.25 Avg. Vel. (m/s)
0.17
Max Chl Dpth (m) 4.72 Hydr. Depth (m)
1.15
Conv. Total (m3/s) 2655.0 Conv. (m3/s)
446.8
Length wtd. (m) 30.00 Wetted Per. (m)
18.88
Min Ch EI (m) 195.07 Shear (N/m2)
0.65
Alpha 2.94 Stream Power (N/m s)
0.11

Frctn Loss (m)
32.41

C & E Loss (m)
42.82

Note:

Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n
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200.467
200.645
201.141
201.072
201.126

202

Coeff

Left O
0.050
30.00
41.88
41.88

5.72
50.24
0.14
0.83
737.6
50.67
0.49
0.07
37.44
38.91

Th

180.22 200.507
187.85 200.734
203.19 201.141
226.92 201.085
248.94 201.13

Contr.

Expan.
3 .

5

B Channel
0.035
30.00

20.60

20.60

11.40

4.63

0.55

4.45

1470.6

5.22
2.33
1.29
63.99

22.99

e critical depth



PortageExisting.rep.txt

E.G. Elev (m) 201.08 Element Left OB Channel
Right OB

Vel Head (m) 0.03  Wt. n-val. 0.050 0.035
0'$?g_ Elev (M) 201.05  Reach Len. (m) 30.00 30.00
3069?t W.S. (m) 198.81  Flow Area (m2) 135.12 26.43
85&?%- Slope (m/m) 0.000245  Area (m2) 135.12 26.43
sséo%otal (m3/s) 122.56  Flow (m3/s) 54.28 34.89
33%g3 width (m) 167.01  Top Width (m) 92.51 4.63
6QVSZ Total (m/s) 0.50 Avg. Vel. (m/s) 0.40 1.32
o-agx Chl Dpth (m) 5.98  Hydr. Depth (m) 1.46 5.71
1-%§nv- Total (m3/s) 7825.2 Conv. (m3/s) 3465.7 2227.8
Zlﬁéﬁ;th wed. (m) 30.00  Wetted Per. (m) 93.05 5.22
71M?Z ch EI (m) 195.07  Shear (N/m2) 3.49 12.19
2-§?pha 2.47 Stream Power (N/m s) 1.40 16.10
1-%§ctn Loss (m) Cum Volume (1000 m3)  158.21 155.69
188'§6E Loss (m) Cum SA (1000 m2) 91.01 22.99
114.37
CULVERT

RIVER: RIVER-1
REACH: Reach-1 RS: 46.1615

INPUT

Description: Hum 13-KK. Paradise Convention Centre Culvert - 3.23 mW x 2.1 m
H x 20 m L Corrugated Metal Pipe Arch Culvert. No drawings
available. Size estimated from HEC-2 coding.

New HEC-RAS
coding January 2004 by Acres included coding of culvert in
HEC-RAS, including adjustments to roadway coding and hydraulic
loss coefficients.

Distance from Upstream XS = 5
Deck/Roadway Width = 20
Weir Coefficient = 1.4
Upstream Deck/Roadway Coordinates
num= 126
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 201.017 9.94 201 10.9 201
11.2 200.998 11.24 200.998 11.49 200.997
11.55 200.996 11.63 200.996 11.72 200.995
11.81 200.995 12.69 200.991 13.63 200.995
13.69 200.995 13.79 200.995 13.91 200.995
14.12 200.995 14.43 200.995 15.32 200.994
16.77 200.993 17.25 200.993 17.58 200.992
17.88 200.988 18.13 200.991 18.74 201
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19.67 201 20
22.68 201
29.88 200 30
30.42 200 30
31.74 200 3
32.21 199.978 32
45.3 199.796 45
47.47 199.76 4
52.37 199.712 62.
80.14 199.784 82.
86.47 199.141 86.
86.88 199.126 87.
92.32 199.013 93.
94.29 199.014 95.
99.48 199.024 101.
102.27 199.026 102.
109.85 199.579 110.
113.68 199.827 11
114.64 199.898 11
115.87 200 115.
133.27 200.001 141.
152.5 200 152.
153.56 200.001 154.
161.12 200.085 198.
198.44 201 198.
198.89 201.004 199.
203.5 201.021 20
206.84 201.024 207.
207.75 201.023 208.
227.39 201.113 228.
245.86 201 245.
245_97 201 247 .
247 .87 201 248.
257.76 202 258.
Upstream Bridge Cross Section
Station Elevation Data num
Sta Elev Sta E
0 201.192 1.24 201.
4.59 201 4.76
16.96 200.999 17.05 200.
23.96 200 24.33
26.07 200.001 26.81 200.
30.58 200.002 32.04 200.
32.89 200.003 34.51 199.
54_.07 199.447 58.78 199
81.58 199.008 81.84
93.35 197 93.64 196.
95.88 195.96 97 195.
101.1 196.258 101.63 196
106.48 198.488 107.42
122.4 200 122.41
123.04 200 129.01
145.37 200 145.55
151.72 200.029 154.44 200.
181.74 200.559 183.87 200.
192.91 200.868 197.74
203.79 201.145 209.64 201.
234.49 201.039 242_.9 201.
253.08 201.56 254.15 201.
Manning®s n Values num
Sta n Val Sta n

PortageExisting.rep.txt

.75

23
.35
.46
1.8
.38
.48
8.2
24
52
75
13
07
15
85
57
34
3.8
5.6
88
62
57
38
43
46
24
4.2
23
37
72
92
18
82
46

201

201

200

200

200
199.976
199.793
199.747
199.953
199.86
199.129
199.124
199.015
199.016
199.025
199.026
199.599
199.834
200

200
200.001
200

200

201

201
201.005
201.024
201.023
201.022
201.124
201

201
201.063
202.763

Data

lev
169
201
985
200
001
002
895
.43
199
919
074
.43
199
200
200
200
045
633
201
071
219
702

val

109
Sta
3.79
7.68
18.41
24 .56
26.89
32.36
34.73
64.92
87.1
94.7
98.92
103.42
110.59
122.46
130.19
145.59
164 .08
184.02
200.12
209.78
248.47
256.45

3
Sta

Elev
201.018
200.999
200.657

200
200.001
200.002
199.893
199.322
198.433
196.457
195.074

197
199.341

200

200

200
200.101
200.638

201.06
201.07
201.125
201.992

n Val
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22.23
25.78
30.39
30.91
31.81
37.76
46.6
48.73
80.06
83.52
86.83
87.38
93.82
97.02
101.94
108.65
111.74
114.21
115.65
116.22
151.28
152.67
157.21
198.44
198.85
201.34
204.77
207.31
211.58
234.54
245.93
247.71
250.46
258.74

Sta
4.16
11.04
20.17
24 .59
27 .42
32.54
44 .5
69.2
90.24
95.67
100.12
104.06
122.09
122 .47
140.85
148.08
179.01
184.28
203.17
219.82
248.56
256.6

201
200.523
200

200

200
199.901
199.774
199.737
199.792
199.767
199.126
199.123
199.013
199.018
199.025
199.546
199.692
199.865
200

200

200

200
200.062
201
201.004
201.009
201.027
201.023
201.02
201.088
201

201
201.201
203

Elev
201
200.998
200.244
200
200.001
200.002
199.802
199.246
198
196.041
195.765
197.319
199.985
200

200

200
200.467
200.645
201.141
201.072
201.126
202

Sta
4.19
13.8

20.23
24.88
28.48
32.61
46.83
76.37
91.32
95.77
100.4
105.45
122.25
122.58
144 .86
150.4
180.22
187.85
203.19
226.92
248.94

200.
200.

200.
200.
199.
199.
197.

199.

200.
200.
201.
201.

20

Elev
201
998
243
200
001
002
776
103
577
196
196
198
995
200
200
200
507
734
141
085
1.13
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0 .05 95.77 .035 100.4 .05
Bank Sta: Left Right Coeff Contr. Expan.
95.77 100.4 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 96 198.8 F
100 256.6 198.8 F
Blocked Obstructions num= 2
Sta L Sta R Elev Sta L Sta R Elev
154 .44 183.87 204 209.64 248.47 204
Downstream Deck/Roadway Coordinates
num= 126
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 201.017 9.94 201
11.2 200.998 11.24 200.998
11.55 200.996 11.63 200.996
11.81 200.995 12.69 200.991
13.69 200.995 13.79 200.995
14.12 200.995 14.43 200.995
16.77 200.993 17.25 200.993
17.88 200.988 18.13 200.991
19.67 201 20.75 201
22.68 201 23 201
29.88 200 30.35 200
30.42 200 30.46 200
31.74 200 31.8 200
32.21 199.978 32.38 199.976
45.3 199.796 45.48 199.793
47.47 199.76 48.2 199.747
52.37 199.712 62.24 199.953
80.14 199.784 82.52 199.86
86.47 199.141 86.75 199.129
86.88 199.126 87.13 199.124
92.32 199.013 93.07 199.015
94.29 199.014 95.15 199.016
99.48 199.024 101.85 199.025
102.27 199.026 102.57 199.026
109.85 199.579 110.34 199.599
113.68 199.827 113.8 199.834
114.64 199.898 115.6 200
115.87 200 115.88 200
133.27 200.001 141.62 200.001
152.5 200 152.57 200
153.56 200.001 154.38 200
161.12 200.085 198.43 201
198.44 201 198.46 201
198.89 201.004 199.24 201.005
203.5 201.021 204.2 201.024
206.84 201.024 207.23 201.023
207.75 201.023 208.37 201.022
227.39 201.113 228.72 201.124
245 .86 201 245.92 201
245 .97 201 247.18 201
247 .87 201 248.82 201.063
257.76 202 258.46 202.763
Downstream Bridge Cross Section Data
Station Elevation Data num= 97
Sta Elev Sta Elev Sta Elev

0 201.234 6.98 201.333 9.75 201.336
17.86 201.001 18.1 201.001 19.36 201.001
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Sta

10.9
11.49
11.72
13.63
13.91
15.32
17.58
18.74
22.23
25.78
30.39
30.91
31.81
37.76

46.6
48.73
80.06
83.52
86.83
87.38
93.82
97.02
101.94
108.65
111.74
114.21
115.65
116.22
151.28
152.67
157.21
198.44
198.85
201.34
204.77
207.31
211.58
234 .54
245.93
247.71
250.46
258.74

Sta
9.77
20.8

Hi Cord Lo Cord

201
200.997
200.995
200.995
200.995
200.994
200.992

201

201
200.523

200

200

200
199.901
199.774
199.737
199.792
199.767
199.126
199.123
199.013
199.018
199.025
199.546
199.692
199.865

200

200

200

200
200.062

201
201.004
201.009
201.027
201.023

201.02
201.088

201

201
201.201

203

Elev
201.336
201.001

Sta Elev
17.8 201.001
25.37 201
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25.69 201 26.12 201 29.2 201 35.72 200.103 36.41 200
36.94 199.99 50.43 199.898 66.47 200.295 73.43 200.347 83.13 199.309
84.14 199 88.09 198.41 90.41 198 91.93 197.362 92.38 197.153
92.68 197 92.7 196.996 92.92 196.907 94.09 196.435 94.82 196.155
94.98 196.097 95.34 196 95.45 195.993 95.5 195.993 95.57 195.99

95.6 195.99 95.68 195.987 95.95 195.983 96.08 195.977 96.09 195.977
96.4 195.5 97.3 195.055 98.25 195.055 98.61 195.055 99.49 195.4

100.35 196 100.36 196.016 100.39 196.018 100.4 196.019 101.12 196.161
101.26 196.181 101.4 196.224 101.65 196.305 102.38 196.618 102.6 196.702
103.35 197 103.53 197.076 104.33 197.5 105.15 198 105.7 198.366
106.74 199 112.96 199.847 113.59 200.124 114.14 200 115.59 200
121.06 200 128.26 200.001 134.61 200.001 134.71 200.001 134.82 200.001
140.07 200.001 142.39 200.001 148.34 200.001 158.18 200.001 158.9 200.001
160.19 200 160.29 200 163.09 200.057 163.77 200.072 188.65 200.623
188.78 200.626 191.1 200.678 193.84 200.742 203.22 200.935 204.53 200.978
204.69 200.98 205.35 201 205.36 201 205.87 201 205.94 201
205.95 201 210.51 200.999 213.45 201 228.33 201.138 239.76 201.423
255.77 201.644 259.74 202
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 95.34 .035 100.35 .05
Bank Sta: Left Right Coeff Contr. Expan.
95.34 100.35 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 96 198.8 F
100 259.74 198.8 F
Left Levee Station= 73.43 Elevation= 200.35
Blocked Obstructions num= 2
Sta L Sta R Elev Sta L Sta R Elev
112.96 193.84 204 213.45 255.77 204

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95
199

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 iIn design

Weilr crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Pipe Arch 2.1 3.23

FHWA Chart # 34- 18 inch corner radius; Corrugated metal
FHWA Scale # 3 - Projecting
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
5 20 .024 .024 0] .9
1

Upstream Elevation = 195.074

Centerline Station = 98
Downstream Elevation = 195.055

Centerline Station = 98

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 3.51 Culv Full Len (m) 20.00
# Barrels 1 Cullv Vel US (m/s) 0.67
Q Barrel (m3/s) 3.51 Culv Vel DS (m/s) 0.67
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us. (m)

us. (m)

DS (m)

W.S. DS (m)

Delta EG (m)

Delta WS (m)

E.G. IC (m)

E.G. OC (m)
Culvert Control
Culv WS Inlet (m)
Culv WS Outlet (m)
Culv Nml Depth (m)
Culv Crt Depth (m)

m=m

-G.
-S.
-G.

PortageExisting.rep.txt

199.
199.
199.76
199.75

0.04

0.04
198.
199.
Outlet
197.17
197.16

80
79

0.59

Culv
Culv
Culv

Inv EI Up (m)
Inv EI Dn (m)
Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q Weir (m3/s)

Weir Sta LTt (m)
Weir Sta Rgt (m)
Weilr Submerg

Weir Max Depth (m)
Weir Avg Depth (m)
Weir Flow Area (m2)

Min EI Weir Flow (m)

195.07
195.05
0.01
0.01
0.02
17.08
45.02
113.29
0.91
0.79
0.41
17.62
199.02

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.

CULVERT OUTPUT Profile #Regional w red™n

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)

W.S. Us. (m)

E.G. DS (m)

W.S. DS (m)

Delta EG (m)

Delta WS (m)

E.G. IC (m)

E.G. OC (m)
Culvert Control
Culv WS Inlet (m)
Culv WS Outlet (m)
Culv Nml Depth (m)
Culv Crt Depth (m)

1.98

1

1.98
201.08
201.
201.
200.
0.01
0.06
201.
201.08
Outlet
197.17
197.16

0.43

Culv Group:

Culv
Culv
Culv
Culv
Culv
Culv

Full Len (m)
Vel US (m/s)
Vel DS (m/s)
Iinv EI Up (m)
Inv EI Dn (m)
Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)
Q Weir (m3/s)

Weir Sta LTt (m)
Weir Sta Rgt (m)
Weilr Submerg

Weir Max Depth (m)
Weir Avg Depth (m)
Weir Flow Area (m2)

Min EI Weir Flow (m)

Warning: The weir over culvert is submerged.
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.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

RS: 46.161

Culvert #1

20.00
0.38
0.38

195.07
195.05
0.00
0.00
0.01
118.27
2.73
209.64
0.98
2.07
1.03
175.13
199.02

Description: Section 46.161 - Private Roadway - D/S Bounding Section - J.D.
topo mapping

Barnes 2003

Station Elevation Data

Sta Elev Sta

0 201.234 6.98

17.86 201.001 18.1
25.69 201 26.12
36.94 199.99 50.43
84.14 199 88.09
92.68 197 92.7

94 .98 196.097 95.34
95.6 195.99 95.68

num=
Elev
201.333
201.001
201
199.898
198.41
196.996
196
195.987

97

Sta Elev Sta
9.75 201.336 9.77
19.36 201.001 20.8
29.2 201 35.72
66.47 200.295 73.43
90.41 198 91.93
92.92 196.907 94.09
95.45 195.993 95.5
95.95 195.983 96.08
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Elev
201.336
201.001
200.103
200.347
197.362
196.435
195.993
195.977

1

25.
36.
83.
92.
94 .
95.
96.

Sta
7.8
37
41
13
38
82
57
09

Elev
201.001
201

200
199.309
197.153
196.155
195.99
195.977
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96.4 195.5 97.3 195.055 98.25 195.055 98.61
100.35 196 100.36 196.016 100.39 196.018 100.4
101.26 196.181 101.4 196.224 101.65 196.305 102.38
103.35 197 103.53 197.076 104.33 197.5 105.15
106.74 199 112.96 199.847 113.59 200.124 114.14
121.06 200 128.26 200.001 134.61 200.001 134.71
140.07 200.001 142.39 200.001 148.34 200.001 158.18
160.19 200 160.29 200 163.09 200.057 163.77
188.78 200.626 191.1 200.678 193.84 200.742 203.22
204.69 200.98 205.35 201 205.36 201 205.87
205.95 201 210.51 200.999 213.45 201 228.33
255.77 201.644 259.74 202

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 95.34 .035 100.35 .05
Bank Sta: Left Right Lengths: Left Channel Right
95.34 100.35 115 115 110
Ineffective Flow num=
Sta L Sta R Elev Permanent
0] 96 198.8 F
100 259.74 198.8 F
Left Levee Station= 73.43 Elevation= 200.35
Blocked Obstructions num= 2
Sta L Sta R Elev Sta L Sta R Elev
112.96 193.84 204 213.45 255.77 204
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 199.76 Element
Right OB
Vel Head (m) 0.01 Wt. n-Vval.
0.050
W.S. Elev (m) 199.75 Reach Len. (m)
110.00
Crit W.S. (m)) 196.68 Flow Area (m2)
18.04
E.G. Slope (m/m) 0.000066 Area (m2)
18.04
Q Total (m3/s) 20.59 Flow (m3/s)
3.70
Top Width (m) 33.18 Top Width (m)
11.87
Vel Total (m/s) 0.33 Avg. Vel. (n/s)
0.21
Max Chl Dpth (m) 4.69 Hydr. Depth (m)
1.52
Conv. Total (m3/s) 2543.9 Conv. (m3/s)
457.0
Length wtd. (m) 114.24 Wetted Per. (m)
12.65
Min Ch EI (m) 195.05 Shear (N/m2)
0.92
Alpha 1.94 Stream Power (N/m s)
0.19
Frctn Loss (m) 0.01 Cum Volume (1000 m3)
32.41
C & E Loss (m) 0.00 Cum SA (1000 m2)
42 .37
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195.055
196.019
196.618

198

200
200.001
200.001
200.072
200.935

201
201.138

Coeff

Left O
0.050
115.00
22.94
22.94
4.56
16.30
0.20
1.41
563.8
16.84
0.87
0.17
37.44
37.91

99.49
101.12
102.6
105.7
115.59
134.82
158.9
188.65
204 .53
205.94
239.76

19
196.
196.
198.
200.
200.
200.
200.

201.

Contr. Ex

-3

B Channe
0.035
115.00
21.69
21.69
12.33
5.01
0.57
4.33
1523.0

5.63

2.48

1.41
63.00

22.85

5.4
161
702
366
200
001
001
623
978
201
423

pan.
-5
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Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 201.07 Element Left OB Channel
Right OB

Vel Head (m) 0.08 Wt. n-Vval. 0.050 0.035
0-%?g- Elev (m) 200.99 Reach Len. (m) 115.00 115.00
118}?2 W.S. (m) 198.80 Flow Area (m2) 85.42 27.90
Ssé?g- Slope (m/m) 0.000494 Area (m2) 85.42 27.90
3Séoiotal (m3/s) 122 .56 Flow (m3/s) 44.76 51.49
26%3% width (m) 94.74 Top Width (m) 66.04 5.01
2302? Total (m/s) 0.83  Avg. Vel. (n/s) 0.52 1.85
0-&gx Chl Dpth (m) 5.93 Hydr. Depth (m) 1.29 5.57
1-égnv. Total (m3/s) 5517.0 Conv. (m3/s) 2014.8 2317.8
11Egﬁgth wtd. (m) 113.39 Wetted Per. (m) 66.70 5.63
ZSM?E Ch E1 (m) 195.05 Shear (N/m2) 6.20 24.00
6-2?pha 2.42 Stream Power (N/m s) 3.25 44 .28
4-g%ctn Loss (m) 0.03 Cum Volume (1000 m3) 158.21 149.95
188'§6E Loss (m) 0.03 Cum SA (1000 m2) 88.64 22.85
112.97

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than 0.7 or greater than

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

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.15
INPUT
Description: Section 46.15 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 127
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 202.186 1.5 202.211 3.88 202.172 12.6 202 18.62 201.651

19.7 201.593 24.97 201.562 31.47 201.499 34.76 201.41 37.06 201.349
38.71 201.307 40.01 201.275 46.43 201.234 53.66 201.182 63.04 201.024

64.83 201 71.77 201 81.8 201.001 98.39 201 98.42 201
98.43 201 98.62 201 99 201 99.33 201 102.54 201
105.72 201 107.82 201 116.56 201 116.8 201 116.89 201
117.43 201 120.19 201 129 201.384 129.41 201.366 129.47 201.361

130.32 201.338 132.46 201.25 145.66 201.39 149.94 201.365 150.29 201.371
Page 149



150.32
178.62
182.91
196.61
204.7
229.1
241._46
253.79
254 .58
313.91
320.41
327.54
334.89
350.43
363.52
381.68
383.23
395.11

201.371
201.002
200.994
200.981
201.012
200
200.001
199.631
199.58
197.526
195.022
197.629
199.177
199.664
199.98
199.994
199.994
199.992

Manning®s n Values
Sta n Val
0]

Bank Sta: Left

Left Levee
Blocked Obstructions
Sta L Sta R
38.64 61.59

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.061

W.S. Elev (m)
50.00

Crit W.S. (m))
20.59

E.G. Slope (m/m)
20.59

Q Total (m3/s)
2.58

Top Width (m)
29.44

Vel Total (n/s)
0.13

Max Chl Dpth (m)
0.70

Conv. Total (m3/s)
389.5

Length wtd. (m)
30.16

Min Ch EI (m)
0.29

Alpha
0.04

Frctn Loss (m)
30.28

C & E Loss (m)
40.10

150.
178.
183.
201.
204.
239.
244 .
254.
257.
315.
323.
328.2
336.
351.
371.
381.
383.
396.

.05 293.

Right
317.76 324.63
Station=

34
71
59
38
87
57
02
22
09
84
03

12
55
23
77
28
07

Sta

77

Elev
204

20

200.
200.
201.

200.
199.
199.

19

199.
199.
199.
199.
199.
199.

nu
n

Lengths: Left Channel

14
num
S

257.09 293.77

PortageExisting.rep.txt

1.37
201
992
993
012
200
003
606
519
197
5.56
198
217
685
957
994
994
992

m=
val
.08

5.66

ta L

165.5
179.11
187.46
202.28
207.02
240.14
244 .52
254.25
293.77
316.71
324_63
330.14
343.97
352.86
379.73
381.97
383.63

201.241
200.997
200.99
200.998
201

200
200.003
199.604
199
196.647
196
198.631
199.5
199.711
199.99
199.994
199.994

174.71
180.09
189.73

202.8
215.88
240.35
247.88
254.45
311.44
317.76

325.3
330.95
348.81
358.34
380.54
381.98
388.93

5
Sta
317.76

n Val
.035

Sta
324.63

Right
50
201.39

50 50
Elevation=

2
Sta R Elev

204

Profile #100-year

19

19
19
0.00
2

6

31
5
19

9.75
0.01
9.74
6.48
0044
0.59
5.42
0.24
4.72
13.9
0.00
5.02
2.92
0.00
0.00

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)

Hydr. Depth (m)

Conv. (m3/s)

Wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s)

Cum Volume (1000 m3)

Cum SA (1000 m2)
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201.093
200.997
200.989
201
200.597
200

200
199.589
198.052
196
196.405
199
199.629
199.849
199.992
199.994
199.98

n Val
.08

Coeff

Left O
0.080
50.00
37.70
37.70

3.98
29.11
0.11
1.30
602.0
30.50
0.53
0.06
33.96
35.30

174.
180.
193.
202.
217.
240.
252.
254.
312.
318.
326.
332.
349.
358.
381.
382.
393.

Con

B

Sta
330.

tr.

73
29
41
82
98
69
68
57
46
28
37

201.
200.
200.
201.
200.

199.
199.

195.

199.
199.
199.
199.
199.
199.

11
57
05
55
62

n
95 .

Ex

Channe
0.035
50.00

29.14

29.14

14.03

6.87

0.48

4.24

2122 .3

7.16
1.74
0.84
60.08

22.16

093
997
986
001
503
200
697
581
198
859
197
124
635
852
993
994
989

val
025

pan.
.3
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Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid, energy was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 201.01 Element Left OB Channel
Right OB

Vel Head (m) 0.03  Wt. n-val. 0.071 0.035
0'$?§_ Elev (M) 200.99  Reach Len. (m) 50.00 50.00
soéggt W.S. (m) 198.74  Flow Area (m2) 107.71 37.69
102:2? Slope (m/m) 0.000161  Area (m2) 107.71 37.69
108-$gtal (m3/s) 122.56  Flow (m3/s) 28.62 41.35
52%33 width (m) 156.70  Top Width (m) 78.39 6.87
71&3? Total (m/s) 0.50  Avg. Vel. (n/s) 0.27 1.10
0'3§x Chl Dpth (m) 5.96  Hydr. Depth (m) 1.37 5.49
1-éénv- Total (m3/s) 9655.4 Conv. (m3/s) 22547 3257.8
4lﬁ§ﬁgth wed. (m) 50.00  Wetted Per. (m) 82.30 7.16
i Ch EI (m) 195.02  Shear (N/m2) 2.07 8.32
Z'izpha 2.18  Stream Power (N/m s) 0.55 9.12
1-%ﬁctn Loss (M) 0.01  Cum Volume (1000 m3)  147.10 146.18
18%-SOE Loss (m) 0.01 Cum SA (1000 m2) 80.33 22.16
107.73

Warning: Divided flow computed for this cross-section.
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.
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.142

INPUT
Description: Section 46.142 - Private Roadway - U/S Bounding Section - J.D.
Barnes 2003 topo mapplng
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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0 201.236 12.59 201 21 200.671 22.43
39.38 200 40.23 200 42.31 200.027 44.55
45.27 200.048 49.43 200 56.95 199.696 56.96
85.47 199.453 94.46 199 96.11 198.897 108.79
111.08 197 111.27 196.916 113.02 196 115.02
116.72 194.83 117.13 194.83 117.19 194.83 117.27
120.05 195.7 120.42 195.827 121 196 123.66
124 .59 197.177 124.93 197.245 126.67 198 128.21
131.04 199.231 132.73 199.5 140.22 199.865 142.99
153.53 200.5 153.55 200.5 156.96 200.577 157.48
173.97 201 179.85 201.266 181.95 201.351 185.83
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta
0] .05 94.46 .08 113.02 -035 121
Bank Sta: Left Right Lengths: Left Channel Right
113.02 121 60 60 60
Ineffective Flow num=
Sta L Sta R Elev Permanent
0 115.11 199.5 F
119.14 185.83 199.5 F
Left Levee Station=  44.93 Elevation= 200.051
Blocked Obstructions num= 1
Sta L Sta R Elev
56.98 96.11 204
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 199.75 Element
Right OB
Vel Head (m) 0.01 Wt. n-val.
0.080
W.S. Elev (m) 199.74 Reach Len. (m)
60.00
Crit W.S. (m) 196.40 Flow Area (m2)
21.08
E.G. Slope (m/m) 0.000037 Area (m2)
21.08
Q Total (m3/s) 20.59 Flow (m3/s)
1.83
Top Width (m) 42 .64 Top Width (m)
16.65
Vel Total (m/s) 0.24 Avg. Vel. (m/s)
0.09
Max Chl Dpth (m) 4 .91 Hydr. Depth (m)
1.27
Conv. Total (m3/s) 3380.5 Conv. (m3/s)
301.0
Length wtd. (m) 60.00 Wetted Per. (m)
17.26
Min Ch EI (m) 194.83 Shear (N/m2)
0.44
Alpha 2.69 Stream Power (N/m s)
0.04
Frctn Loss (m) Cum Volume (1000 m3)
29.24
C & E Loss (m) Cum SA (1000 m2)
38.95

Page 152

200.623
200.047
199.695
198
195.28
194 .83
196.903
198.693
200
200.588
201.5

n Val
.08
Coeff

Left O
0.080
60.00
27.82
27.82

2.80
18.02
0.10
1.54
460.2
19.39
0.52
0.05
32.32
34.12

37.81
44 .93
56.98
110.82
116.06
118.2
123.94
128.78
146.99
173.76

200.
199.
197.

200.
200.

Sta n
142 .99

Contr. Ex

.3

B Channe
0.035

60.00

35.17
35.17
15.95
7.98
0.45
4.41
2619.3
8.35
1.53
0.69
58.47

21.79

200
051
695
095
195
195
197
199
195
995

Val

-025

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

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 201.00 Element Left OB Channel
Right OB

Vel Head (m) 0.08  Wt. n-val. 0.071 0.035
0'$§g_ Elev (M) 200.91  Reach Len. (m) 60.00 60.00
6069?t W.S. (m) 199.50  Flow Area (m2) 76.41 44.53
56&?&- Slope (m/m) 0.000350 Area (m2) 76.41 44 .53
5667%ota| (m3/s) 122.56  Flow (m3/s) 28.44 72.59
21%33 Width (m) 116.53  Top Width (m) 59.07 7.98
49@2? Total (n/s) 0.69 Avg. Vel. (m/s) 0.37 1.63
o.agx Chl Dpth (m) 6.08  Hydr. Depth (m) 1.29 5.58
1-égnv- Total (m3/s) 6554 .2 Conv. (m3/s) 1521.0 3881.9
1lféﬁSth wed. (m) 60.00  Wetted Per. (m) 62.81 8.35
Som%ﬁ ch EI (m) 194.83  Shear (N/m2) 4.17 18.28
3-2?pha 3.43 Stream Power (N/m s) 1.55 29.80
1'§thn Loss (m) Cum Volume (1000 m3)  142.50 144 .12
17Z'S7E Loss (m) Cum SA (1000 m2) 76.89 21.79
104.71
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1 RS: 46.1415

INPUT

Description: Hum 13-JJ. Private Driveway Culvert - 3.23 m W x 2.1 m H x 52 m L
Corrugated Metal Pipe Arch Culvert. No drawings available. Size
estimated from HEC-2 coding.

New HEC-RAS coding January 2004
by Acres included coding of culvert in HEC-RAS, including
adjustments to roadway coding and hydraulic loss coefficients.
Distance from Upstream XS
Deck/Roadway Width 52
Weir Coefficient 1.44
Upstream Deck/Roadway Coordinates

num= 76
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 201.501 9.03 201.276 10.69 201.235
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11.93 201.205 15.26
17.33 201.085 18.3
22.59 200.991 22.61
26.52 200.961 27.55
34.76 200.824 37.08
44 .95 200.557 45.1
61.95 200 72.68
73.26 199.813 73.34
82.12 199.738 84 .44
87.45 199.733 88.14
94 .48 199.736 95.23
96.52 199.728 97.04
97.87 199.727 98.58

106 199.685 107 .51
109.55 199.67 110.18
116.58 199.736 116.81
117.21 199.75 120.07
126.11 199.987 126.2
126.77 200.001 127.26
133.77 200.118 138.89
140.01 200.216 140.99
148.4 200.357 153.83
154.61 200.497 155.83
176.54 201 177.09

191.27 201.5

201.124
201.067
200.991
200.966
200.776
200.554
199.814
199.813
199.737
199.722
199.732
199.728
199.727
199.675
199.672
199.741
199.82
199.988
200.002
200.206
200.224
200.495
200.5
201.017

Upstream Bridge Cross Section Data

Station Elevation Data num= 54
Sta Elev Sta Elev Sta Elev
0 201.236 12.59 201 21 200.671
39.38 200 40.23 200 42 .31 200.027
45.27 200.048 49.43 200 56.95 199.696
85.47 199.453 94 .46 199 96.11 198.897
111.08 197 111.27 196.916 113.02 196
116.72 194.83 117.13 194.83 117.19 194.83
120.05 195.7 120.42 195.827 121 196
124 .59 197.177 124.93 197.245 126.67 198
131.04 199.231 132.73 199.5 140.22 199.865
153.53 200.5 153.55 200.5 156.96 200.577
173.97 201 179.85 201.266 181.95 201.351
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val
0 .05 94 .46 .08 113.02 .035
Bank Sta: Left Right Coeff Contr. Expan.
113.02 121 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 115.11 199.5 F
119.14 185.83 199.5 F
Left Levee Station= 44 .93 Elevation=
Blocked Obstructions num= 1
Sta L Sta R Elev
56.98 96.11 204
Downstream Deck/Roadway Coordinates
num= 76
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 201.501 9.03 201.276
11.93 201.205 15.26 201.124
17.33 201.085 18.3 201.067
22.59 200.991 22.61 200.991
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15.65
21.82
24.72
33.24
39.72
54 .53
72.97
76.99
86.82
88.29
95.99
97.15
100.35
109.42
116.42
117.04
125.43
126.71
127.65
139.11
148.28
154.42
162.15
191.23

Sta
22.43
44 .55
56.96

108.79
115.02
117.27
123 .66
128.21
142 .99
157.48
185.83

Sta
121

200.051

Sta
10.69
15.65
21.82
24.72

201.116
201
200.975
200.845
200.726
200.18
199.813
199.789
199.742
199.72
199.728
199.728
199.739
199.671
199.732
199.746
199.969
200
200.002
200.209
200.355
200.496
200.643
201.5

Elev
200.623
200.047
199.695

198
195.28
194.83

196.903
198.693
200
200.588
201.5

n Val
.08

Hi Cord
201.235
201.116

201
200.975

Sta
37.81
44 .93
56.98
110.82
116.06

118.2
123.94
128.78
146.99
173.76

Sta
142.99

Lo Cord

Elev

200.
199.
197.

200.
200.

200
051
695
095
195
195
197
199
195
995

val

.025
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26.52 200.961 27 .55 200.966
34.76 200.824 37.08 200.776
44 .95 200.557 45.1 200.554
61.95 200 72.68 199.814
73.26 199.813 73.34 199.813
82.12 199.738 84.44 199.737
87.45 199.733 88.14 199.722
94.48 199.736 95.23 199.732
96.52 199.728 97.04 199.728
97.87 199.727 98.58 199.727
106 199.685 107.51 199.675
109.55 199.67 110.18 199.672
116.58 199.736 116.81 199.741
117.21 199.75 120.07 199.82
126.11 199.987 126.2 199.988
126.77 200.001 127.26 200.002
133.77 200.118 138.89 200.206
140.01 200.216 140.99 200.224
148.4 200.357 153.83 200.495
154.61 200.497 155.83 200.5
176.54 201 177.09 201.017
191.27 201.5
Downstream Bridge Cross Section Data
Station Elevation Data num= 102
Sta Elev Sta Elev Sta Elev
0 201.964 2.43 201.92 2.94 201.91
5.84 201.802 10.38 201.593 13.97 201.399
16.97 201.25 18.86 201.161 21.88 201.012
26.53 201 27.47 200.995 28.29 200.997
29.15 200.996 33.62 200.993 33.7 200.993
37.79 200.514 38.56 200.515 42 .31 200.545
50.33 200.646 50.39 200.649 61.33 200.328
73.26 200.005 73.27 200.005 73.46 200.005
78.81 200.01 80.68 200 84.14 199.945
92.02 199.995 93.24 199.991 94 .47 199.996
98.34 200.002 99.45 200.003 100.7 200.002
103.62 199.631 105.8 199 106.7 198.73
109.24 198 109.55 197.899 109.76 197.822
111.75 196 111.95 195.708 112.46 195
122.27 194.884 125.1 195 126.97 195.253
132.63 195.986 132.82 196 134.16 196.531
135.58 197.071 137.13 198 137.6 198.204
140.32 199.45 141.61 200 146.06 200.194
168.03 200.99 169.39 200.999 169.49 201
170.18 201.005 170.26 201.005 170.49 201.006
180.44 201.14 194 201.345
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val
0 .05 105.8 .08 112.46 .035
Bank Sta: Left Right Coeff Contr. Expan.
112.46 125.1 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 116.68 197 F
120.7 194 197 F
Left Levee Station= 50.33 Elevation=

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow =
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33.24 200.845
39.72 200.726
54_.53 200.18
72.97 199.813
76.99 199.789
86.82 199.742
88.29 199.72
95.99 199.728
97.15 199.728
100.35 199.739
109.42 199.671
116.42 199.732
117.04 199.746
125.43 199.969
126.71 200
127.65 200.002
139.11 200.209
148.28 200.355
154 .42 200.496
162.15 200.643
191.23 201.5
Sta Elev Sta Elev
3.53 201.894 4.38 201.869
14.53 201.37 16.68 201.262
22.13 201.011 23.05 201.004
28.76 200.997 28.82 200.997
37.58 200.533 37.75 200.516
48.93 200.615 49.07 200.618
70.12 200.012 72.92 200.006
73.47 200.004 78.8 200.01
85.98 199.929 88.28 199.936
95.37 200 97.6 200.002
101.57 200.001 102.44 200
108.53 198.229 108.84 198.134
111.11 197 111.52 196.37
117.89 194.823 120.59 194.823
128.35 195.435 132.42 195.983
134.6 196.682 135.45 197
137.71 198.254 139.23 199
161.96 200.967 165.01 200.972
169.5 201.001 169.55 201.001
172.16 201.006 179.97 201.133
Sta n Val Sta n Val
125.1 .08 139.23 .025
200.65
0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95
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Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used In design
Weir crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Pipe Arch 2.1 3.23

FHWA Chart # 34- 18 inch corner radius; Corrugated metal
FHWA Scale # 3 - Projecting
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
5 52 .024 .024 0 -9
1

Upstream Elevation = 194.88

Centerline Station = 117.13
Downstream Elevation = 194.82

Centerline Station = 118.7

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 20.31 Cullv Full Len (m) 52.00
# Barrels 1 Culv Vel US (n/s) 3.87
Q Barrel (m3/s) 20.31 Cullv Vel DS (m/s) 3.87
E.G. US. (m) 199.75 Culv Inv EI Up (m) 194 .88
W.S. Us. (m) 199.74 Culv Inv EI Dn (m) 194.82
E.G. DS (m) 197 .45 Culv Frctn Ls (m) 0.87
W.S. DS (m) 197.43 Culv Exit Loss (m) 0.75
Delta EG (m) 2.30 Culv Entr Loss (m) 0.69
Delta WS (m) 2.31 Q Weir (m3/s) 0.28
E.G. IC (m) 198.58 Weir Sta LTt (m) 96.11
E.G. OC (m) 199.75 Weir Sta Rgt (m) 117.14
Culvert Control Outlet Weilr Submerg 0.00
Culv WS Inlet (m) 196.98 Weir Max Depth (m) 0.08
Culv WS Outlet (m) 196.92 Weir Avg Depth (m) 0.04
Culv Nml Depth (m) Weir Flow Area (m2) 0.88
Culv Crt Depth (m) 1.65 Min EI Weir Flow (m) 199.67

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.

CULVERT OUTPUT Profile #Regional w red*n Culv Group: Culvert #1

Q Culv Group (m3/s) 19.10 Cullv Full Len (m) 52.00
# Barrels 1 Culv Vel US (n/s) 3.64
Q Barrel (m3/s) 19.10 Cullv Vel DS (m/s) 3.64
E.G. US. (m) 200.99 Culv Inv EI Up (m) 194 .88
W.S. Us. (m) 200.91 Culv Inv EI Dn (m) 194.82
E.G. DS (m) 199.10 Culv Frctn Ls (m) 0.77
W.S. DS (m) 198.95 Culv Exit Loss (m) 0.52
Delta EG (m) 1.89 Culv Entr Loss (m) 0.61
Delta WS (m) 1.97 Q Weir (m3/s) 103.46
E.G. IC (m) 200.94 Weir Sta LTt (m) 22.23
E.G. OC (m) 200.99 Weir Sta Rgt (m) 173.77
Culvert Control Outlet Weilr Submerg 0.00
Culv WS Inlet (m) 196.98 Weir Max Depth (m) 1.33
Culv WS Outlet (m) 196.92 Weir Avg Depth (m) 0.67
Culv Nml Depth (m) Weir Flow Area (m2) 75.53
Culv Crt Depth (m) 1.57 Min EI Weir Flow (m) 199.67
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CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

RS:

PortageExisting.rep.txt

46.141

Elev
201.894
201.37
201.011
200.997
200.533
200.615
200.012
200.004
199.929
200
200.001
198.229
197
194.823
195.435
196.682
198.254
200.967
201.001
201.006

n Val
.08

Coeff

Sta
4.
16.
23.
28.
37.
49.
72.

38
68
05
82
75
07
92

78.8

88.

28

97.6

102.
108.
111.
120.
132.
135.
139.
165.
169.
179.

Contr.

44
84
52
59
42
45
23
01
55
97

Sta
139.

23

Elev
201.869
201.262
201.004
200.997
200.516
200.618
200.006

200.01
199.936
200.002

200
198.134

196.37
194.823
195.983

197
199
200.972
201.001
201.133

n Val
.025

Expan.
-5

INPUT
Description: Section 46.141 - Private Roadway - D/S Bounding Section - J.D.
Barnes 2003 topo mapplng
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta
0 201.964 2.43 201.92 2.94 201.91 3.53
5.84 201.802 10.38 201.593 13.97 201.399 14.53
16.97 201.25 18.86 201.161 21.88 201.012 22.13
26.53 201 27.47 200.995 28.29 200.997 28.76
29.15 200.996 33.62 200.993 33.7 200.993 37.58
37.79 200.514 38.56 200.515 42.31 200.545 48.93
50.33 200.646 50.39 200.649 61.33 200.328 70.12
73.26 200.005 73.27 200.005 73.46 200.005 73.47
78.81 200.01 80.68 200 84.14 199.945 85.98
92.02 199.995 93.24 199.991 94.47 199.996 95.37
98.34 200.002 99.45 200.003 100.7 200.002 101.57
103.62 199.631 105.8 199 106.7 198.73 108.53
109.24 198 109.55 197.899 109.76 197.822 111.11
111.75 196 111.95 195.708 112.46 195 117.89
122.27 194.884 125.1 195 126.97 195.253 128.35
132.63 195.986 132.82 196 134.16 196.531 134.6
135.58 197.071 137.13 198 137.6 198.204 137.71
140.32 199.45 141.61 200 146.06 200.194 161.96
168.03 200.99 169.39 200.999 169.49 201 169.5
170.18 201.005 170.26 201.005 170.49 201.006 172.16
180.44 201.14 194 201.345
Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta
0 .05 105.8 .08 112.46 .035 125.1
Bank Sta: Left Right Lengths: Left Channel Right
112.46 125.1 30 25 20
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0O 116.68 197 F
120.7 194 197 F
Left Levee Station= 50.33 Elevation= 200.65

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m)

Right OB

Vel Head (m)

0.080

W.S. Elev (m)

20.00

Crit W.

17.40

E.G. Slope (m/m)

17.40

S. (m)

Q Total (m3/s)

2.93

Top Width (m)

19

19
19

7.45 Element

0.01 wWe. n-val.

7.43 Reach Len. (m)
6.22 Flow Area (m2)

0.000104 Area (m2)

20.59 Flow (m3/s)

2

5.79 Top Width (m)
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Left O
0.080
30.00

2.13
2.13
0.20
2.06

B

c

hannel
0.035
25.00
32.14
32.14
17.45
12.64



11.09

Vel Total (n/s)
0.17

Max Chl Dpth (m)
1.57

Conv. Total (m3/s)
287.3

Length wtd. (m)
11.46

Min Ch EI (m)
1.55

Alpha
0.26

Frctn Loss (m)
29.24

C & E Loss (m)
38.11

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

PortageExisting.rep.txt

0.40
2.61
2017.4
24.73
194 .82
1.60
0.00
0.00

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

Note:

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.080

W.S. Elev (m)
20.00

Crit W.S. (m))
36.30

E.G. Slope (m/m)
36.30

Q Total (m3/s)
21.77

Top Width (m)
14.02

Vel Total (n/s)
0.60

Max Chl Dpth (m)
2.59

Conv. Total (m3/s)
826.7

Length wtd. (m)
14.76

Min Ch EI (m)
16.72

Alpha
10.03

Frctn Loss (m)
177.87

C & E Loss (m)
102.81

CROSS SECTION

199.10
0.15
198.95
197.00
0.000693
122 .56
33.15
1.28
4.12
4654 .5
24.71
194 .82
1.83
0.01
0.03

Profile #Regional w red®n

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)
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0.10
1.03
20.0
3.25
0.67
0.06
32.32
33.52

Left OB
0.080
30.00

8.15
8.15
2.73
6.49
0.33
1.26
103.7
7.94
6.98
2.34

142 .50

74.93

0.54
2.54
1710.0
12.65
2.60
1.41
57.70
21.17

The critical depth

Channel
0.035
25.00
51.27
51.27
98.06
12.64

1.91
4._.06

37241
12.65
27.57
52.73

138.63
21.17



RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: Section 46.14 - J.D. Barnes

Station Elevation Data
Sta Elev Sta
0 202.098 2.06
8.42 201.79 12.49
33.23 201.049 35.11
39.92 201.001 39.96
58.57 200.638 64.09
74.41 200 75.87
94.02 199.106 98.67
104 .41 199 106.38
111.64 196.992 113.27
117.28 195 120.38
133.94 194.919 135.82
139.82 196.864 139.93
141 198.098 142.31
168.75 200.894 180.93
190.01 200.965 192.12
208.35201.2341 216.71

Manning®s n Values
Sta n Val Sta
0] .05 104.41

Bank Sta: Left Right
117.28 137.74

Blocked Obstructions
Sta L Sta R Elev
145.61 208.35 204

PortageExisting.rep.txt

RS: 46.14

nu

201.
201.
201.
200.
199.
199.
198.
196.
194.
194.

200.
200.
201.

nu
n

num

m=

Elev
202
689
034
001
501
864
004
532
326
954
961
197
199
961
994
358

m=

Val
.08

2003 topo mapping

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m)
Right OB

Vel Head (m)
0.080

W.S. Elev (m)
37.50

Crit W.S. (m))
3.58

E.G. Slope (m/m)
3.58

Q Total (m3/s)
0.32

Top Width (m)
2.58

Vel Total (n/s)
0.09

Max Chl Dpth (m)
1.39

Conv. Total (m3/s)
446

Length wtd. (m)
3.58

Min Ch EI (m)
0.49

19

19

0.00

2
2

28
3

7.44
0.01
7.44

0050
0.59
9.73
0.32
2.61
99.4
7.50

77
Sta Elev Sta Elev
3.77 201.783 3.8 201.785
12.69 201.684 17.83 201.529
39.84 201.001 39.85 201.001
40.1 201 53.76 200.745
64.12 200.501 64.22 200.5
77.75 199.81 88.67 199.239
98.73 199.004 98.82 199.004
109.25 198 111.6 197.01
114.07 196 114.61 195.85
124 .47 194.898 126.14 194.877
137.74 195 138.12 195.172
140.61 197.763 140.81 197.95
145.61 199.973 145.72 200
188.25 200.988 188.75 200.981
192.14 200.994 192.16 200.994
5
Sta n Val Sta n Val
117.28 .035 137.74 .08
Lengths: Left Channel Right Coeff
37.5 37.5 37.5
1
Element Left O
wt. n-Val. 0.080
Reach Len. (m) 37.50
Flow Area (m2) 8.58
Area (m2) 8.58
Flow (m3/s) 0.86
Top Width (m) 6.69
Avg. Vel. (n/s) 0.10
Hydr. Depth (m) 1.28
Conv. (m3/s) 121.2
Wetted Per. (m) 7.13
Shear (N/m2) 0.59

19

4.82

Page 159

Sta
6.14
20.79
39.89
58.1
71.26
90.92
98.97
111.62
116.18
129.68
139.11
140.88
159.64
190
192.55

Sta
142 .31

Contr.
.1

B C

2

Elev
201.803
201.459
201.001
200.647
200.142

199.19
199.004
197
444
823
196
198
564
965
201

195.
194.

200.
200.

n Val
.025

Expan.
-3

hannel
0.035

37.50
51.63
51.63
19.41
20.46
0.38
2.52
733.6
20.46

1.25
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Alpha 1.28 Stream Power (N/m s) 0.06 0.47
0.04

Frctn Loss (m) 0.01 Cum Volume (1000 m3) 32.16 56.66
29.03

C & E Loss (m) 0.05 Cum SA (1000 m2) 33.39 20.76
37.98

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

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

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

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 199.06 Element Left OB Channel
Right OB

Vel Head (m) 0.09 Wt. n-Vval. 0.080 0.035
0-%?g- Elev (m) 198.97 Reach Len. (m) 37.50 37.50
37é§?t W.S. (m) Flow Area (m2) 22.93 83.00
8-2?6- Slope (m/m) 0.000346 Area (m2) 22.93 83.00
8-88Total (m3/s) 122 .56 Flow (m3/s) 7.63 112.26
2'$gp width (m) 37.73 Top Width (m) 12.74 20.46
4'33. Total (m/s) 1.07  Avg. Vel. (m/s) 0.33 1.35
O-ﬁgx Chl Dpth (m) 4.15 Hydr. Depth (m) 1.80 4.06
1-8gnv. Total (m3/s) 6585.2 Conv. (m3/s) 410.2 6031.9
14Eé%gth wtd. (m) 37.50 Wetted Per. (m) 13.40 20.46
B'ﬁZn Ch E1 (m) 194.82 Shear (N/m2) 5.81 13.78
4-2ipha 1.48 Stream Power (N/m s) 1.94 18.64
1-é?ctn Loss (m) 0.04 Cum Volume (1000 m3) 142.03 136.95
17Z-§2E Loss (m) 0.05 Cum SA (1000 m2) 74.64 20.76
102.62

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

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

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

CROSS SECTION

RIVER: RIVER-1
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REACH: Reach-1
INPUT

RS: 46.132

Description: Section 46.132 - Private Driveway - U/S Bounding Section - J.D.
Barnes 2003 topo mapplng

Station Elevation Data
Sta Elev Sta

0 203.031 4.21

9.02 201 11.19
13.73 199.942 14.44
23.73 200.501 23.84
39.78 200.546 43.86
60.3 200.512 60.52
75.73 200.287 78.77
91.14 198.248 92.
94 .59 197.998 95.
104.78 197.997 105.
112.89 199 113.
119.62 198.642 121.
126.04 197.198 126.
127.33 197.08 127.
130.35 197.01 132.
134.24 197.009 134.
136.96 197.005 136.
138.83 197.009 139.
140.21 196.887 140.
141.72 196.455 143.1
146.23 194.823 146.
150.75 196.979 150.
153.48 199 153.
164.49 199.957 164.
165.55 200.004 165.
167.72 200.033 168.
170.66 200.113 172.
177.96 200.044 177.
195.25 200 195.
197.5 200 200.
213.45 200.076 216.
221.65 200.128 222.

num=
Elev
203
200.218
199.957
200.501
200.559
200.5
200
198
998
996
199
198
179
076
014
009
005
005
867
196
865
197
199.01
199.958
200.013
200.078
200.103
200.043
200
200
093
132

197.
197.

197.
197.
197.
197.
197.
197.
196.

194.

200.
200.

num=
n Val
.08

Manning®s n Values
Sta n Val Sta
0 .05 139.73

Bank Sta: Left Right
145.84 147.11

Left Levee Station= 118.64

Sta
6.29
11.79
15.58
23.88
45 .36
67.58
79.96
92.82
96.45
106.85
115.71
123.03
126.45
127.89
132.3
134 .47
137.16
139.64
140.33
143.4
147 .11
150.81
158.04
165.41
165.92
168.16
175.92
177.97
196.41
201.07
218.17
227.76

Elev
202.04

200

200
200.501
200.616
200.314
199.843
197.999
197.998
197.997
199.001
197.538
197.149
197.013
197.012
197.009
197.005
197.003
196.854
195.948

195
197 .022
199.446
199.996
200.013
200.077
200.024
200.042

200

200
200.105
200.187

5
Sta
145.84

n Val
.035

Lengths: Left Channel

27.5 27.5
Elevation=

CROSS SECTION OUTPUT Profile #100-year

E.G. Elev (m)
Right OB

Vel Head (m)
0.080

W.S. Elev (m)
27.50

Crit W.S. (m))
3.76

E.G. Slope (m/m)
3.76

Q Total (m3/s)
4.62

197.38
0.54
196.84
196.84
0.010373
20.59

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)
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Sta

6.39
11.95
22.02

24.1
45_59
71.78
80.54
92.88
97.49
107.61
116.33
125.2
126.85
129.85
133.91
135.58
137.18
139.73
140.58
145.84
147 .76
151.68
163.24
165.46
166.1
168.21
175.95
188.98
197.16
201.93
219.59

Sta
147 .11

Right
27.5
199

Elev
202
199.995
200.459
200.505
200.618
200.282
199.765
197.999
197.997
198
199.001
197.319
197.083
197.011
197.011
197.018
197.005
197
196.76
195
195.231
198
199.854
199.999
200.023
200.076
200.023
200.112
200

200
200.114

n Val

.08 1

Coeff C

Left OB
0.080
27.50

4.72
4.72
5.25

Sta
6.47

Sta
51.68

ontr.
-3

C

Elev
201.973
199.991

200.5
200.56
200.615
200.281
199
998
995
851
199
197.265
197.085
197.01
197.009
197 .007
197.011
196.913
196.467
194 .87
196
573
935
200
039
077
045
049
200
200
121

197.
197.
198.

198.
199.

200.
200.

200.
200.

200.

n Val
.05

Expan.
-5

hannel
0.035
27.50
2.45
2.45
10.72
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Top Width (m) 10.22 Top Width (m) 5.47 1.27
3'3Z| Total (m/s) 1.88  Avg. Vel. (m/s) 1.11 4.38
1'ﬁgx Chl Dpth (m) 2.02  Hydr. Depth (m) 0.86 1.93
1-ggnv- Total (m3/s) 202.2 Conv. (m3/s) 51.6 105.2
45Lgngth wed. (m) 27.50  Wetted Per. (m) 5.78 1.33
3-3Zn Ch EI (m) 194 .82 Shear (N/m2) 83.04 187.78
96A?Sha 3.00 Stream Power (N/m s) 92.33 822.29
1lg}g%n Loss (m) 0.06 Cum Volume (1000 m3) 31.91 55.64
zjézg E Loss (m) 0.24 Cum SA (1000 m2) 33.16 20.35

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, valid, energy was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 198.97 Element Left OB Channel
Right OB

Vel Head (m) 0.61  Wt. n-Val. 0.061 0.035
0-®?g- Elev (m) 198.35 Reach Len. (m) 27.50 27.50
27é§?t W.S. (m) 198.35  Flow Area (m2) 36.11 4.37
10&?2- Slope (m/m) 0.009790 Area (m2) 36.11 4.37
1061¥otal (m3/s) 122.56  Flow (m3/s) 76.73 27.32
18%35 width (m) 31.87  Top Width (m) 2540 1.27

-$2I Total (m/s) 2.42 Avg. Vel. (m/s) 2.12 6.26
1'ﬁ§x Chl Dpth (m) 3.53  Hydr. Depth (m) 1.42 3.44
1-8gnv- Total (m3/s) 1238.7 Conv. (m3/s) 775.5 276.1
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18Zé%gth wtd. (m) 27.50 Wetted Per. (m) 25.90 1.33
B'ﬁ?n Ch E1 (m) 194.82 Shear (N/m2) 133.89 316.13
152igﬁa 2.06 Stream Power (N/m s) 284 .46 1978.05
zsé}ggn Loss (m) 0.07 Cum Volume (1000 m3) 140.93 135.31
175-26E Loss (m) 0.25 Cum SA (1000 m2) 73.92 20.35
102.44

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, valid, energy was used.

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 46.13
INPUT
Description: Section 46.13 - J.D. Barnes 2003 topo mapping
Station Elevation Data num= 127
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 203.03 .53 203 .96 202.775 2.6 202 4.3 201.009
4.31 201 4.46 200.95 7.15 200 9.26 199.922 13.37 199.838
14.21 199.82 16.49 199.886 21.16 199.987 21.18 200 21.39 200.001

21.4 200.001 21.83 200.002 29.6 200.151 34.56 200.228 35.93 200.238
37.21 200.246  37.34 200.247 39.62 200.26 42.15 200.288 44_.35 200.296
46.4 200.303 51.59 200.321 52.9 200.324 54.35 200.328 55.76 200.33
57.13 200.323 58.65 200.312 59.48 200.303 60.41 200.293 60.51 200.291
60.64 200.291 60.78 200.29 60.92 200.29 61.05 200.289 62.88 200.27

65.13 200.241 68.92 200.17 71.75 200.101 75.66 200 75.68 200
76.81 199.771 77.55 199.623 80.95 199 83.24 198.448 85.09 198

86.6 197.995 87.61 197.991 98.22 197.954 101.88 197.965 111.06 198
112.99 198.592 115.45 198.783 118.53 198.292 118.71 198.22 118.81 198.215
119.38 198 122.2 197.044 122.33 197 122.49 196.957 126.05 196
126.98 195.7 127.15 195.657 128.79 195.261 129.74 195.021 129.84 195.018
129.93 195.011 129.96 195.01 130.02 195 131.97 194.859 144.15 194
145.77 193.62 148.15 193 148.36 192.929 148.69 192.82 149.6 192.963
149.87 193 150.14 193.206 150.99 194 151.39 194.702 151.52 195
151.69 195.371 152.08 196 152.24 196.027 152.47 196.039 152.56 196.043

152.62 196.045 152.67 196.044 152.68 196.044 152.79 196.042 152.82 196.041
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152.98 196.035 154.35 196.467 155.01 196.685 155.45 196.85 155.58 196.893
155.62 196.908 155.76 196.973 155.82 197 155.89 197.042 157.56 198
161.85 198.688 163.59 199 164.11 199.021 168.85 199.177 171.26 199.182
173.88 199.243 176.15 199.295 177.78 199.33 179.26 199.361 183.65 199.389
188.79 199.423 194.86 199.511 194.9 199.511 201.21 199.575 206.07 199.623
222.21 200 223.15 200.01 223.53 200.01 223.62 200.01 223.66 200.01
224.17 200.01 236.77 200.272

Manning®s n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0] .05 119.38 .08 148.15 .035 149.87 .08 157.56 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
148.15 149.87 25 25 25 .1 .3
Left Levee Station= 115.45 Elevation= 198.783
Blocked Obstructions num= 1
Sta L StaR Elev
171 229 204
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 195.74 Element Left OB Channel
Right OB
Vel Head (m) 0.06 wt. n-Val. 0.080 0.035
0.080
W.S. Elev (m) 195.67 Reach Len. (m) 25.00 25.00
25.00
Crit W.S. (m) 194 .77 Flow Area (m2) 26.30 4.75
3.20
E.G. Slope (m/m) 0.000918 Area (m2) 26.30 4.75
3.20
Q Total (m3/s) 20.59 Flow (m3/s) 11.46 7.97
1.17
Top Width (m) 24.79 Top Width (m) 21.07 1.72
.01
Vel Total (n/s) 0.60 Avg. Vel. (m/s) 0.44 1.68
0.36
Max Chl Dpth (m) 2.85 Hydr. Depth (m) 1.25 2.76
1.59
Conv. Total (m3/s) 679.6 Conv. (m3/s) 378.2 262.9
38.5
Length wtd. (m) 25.00 Wetted Per. (m) 21.31 1.76
3.40
Min Ch EI (m) 192.82 Shear (N/m2) 11.11 24.26
8.48
Alpha 3.32 Stream Power (N/m s) 4.84 40.67
3.08
Frctn Loss (m) 0.03 Cum Volume (1000 m3) 31.48 55.54
28.80
C & E Loss (m) 0.01 Cum SA (1000 m2) 32.80 20.31
37.79
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid, energy was used.
CROSS SECTION OUTPUT Profile #Regional w red™n
E.G. Elev (m) 198.50 Element Left OB Channel

Right OB
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Vel Head (m) 0.12 wt. n-Val. 0.080 0.035
0'$§g_ Elev (m) 198.38  Reach Len. (m) 25.00 25.00
zséggt W.S. (m) 196.37  Flow Area (m2) 9568 9.40
18&?8_ Slope (m/m) 0.001047 Area (m2) 95.68 9.40
1865$otal (m3/s) 122.56  Flow (m3/s) 84.80 26.54
11%%3 Width (m) 41.93  Top Width (m) 30.16 1.72
1092? Total (m/s) 0.99 Avg. Vel. (m/s) 0.89 2.82
0-3gx chl Dpth (m) 5.56  Hydr. Depth (m) 3.17 5.47
1-ggnv- Total (m3/s) 3787.8 Conv. (m3/s) 2620.7 820.1
34Zéggth wtd. (m) 25.00 Wetted Per. (m) 30.81 1.76
12M?2 ch EI (m) 192.82  Shear (N/m2) 31.89 54.76
15Aigha 2.34 Stream Power (N/m s) 28.26 154 .56
9-E?’ctn Loss (m) 0.02 Cum Volume (1000 m3) 139.11 135.12
178'27E Loss (m) 0.00  Cum SA (1000 m2) 73.16 20.31
102.23
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, energy was used.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.122

INPUT
Description: Section 46.122 - Peelar Road - U/S Bounding Section - J.D. Barnes
2003 topo mapping

Station Elevation Data num= 153

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 203.853 .23 203.855 .93 203.865 1.01 203.866 2.78 203.939

3.03 203.939 3.37 203.951 3.73 203.964 5.01 203.946 5.31 203.936
5.61 203.945 6.98 204 8.21 203.442 9.46 203 9.88 202.784
11.44 202 13.15 201.154 13.44 201 14.01 200.722 15.52 200
17.01 199.481 18.02 199 20.35 198.365 21.48 198.229 22.2 198.229
22.48 198.242 22 .55 198.253 23.36 198.361 25.19 198.587 26.16 198.662
26.31 198.67 26.95 198.656 27.03 198.655 28 198.645 29.49 198.666
32.66 198.758 32.85 198.766 33.38 198.788 36.68 199 43.6 199.165

43.64 199.166 44.06 199.173 44 .1 199.174 45.22 199.23 45.29 199.233
49.48 199.327 54.88 199.38 58.89 199.448 59.82 199.441 62.67 199.521
66.36 199.453 67.01 199.441 68.92 199.378 69.47 199.357 72.61 199.214
73.37 199.196 73.56 199.181 74.94 199 75.77 198.822 76.04 198.77
77.37 198.575 78.16 198.426  78.34 198.376 78.46 198.351 79.57 198
79.94 197.998 80.59 197.996 83.89 197.984 85.16 197.985 85.23 197.984
85.29 197.984 86.24 197.981 86.6 197.98 86.93 197.981 86.99 197.981
92.12 197.978 92.67 197.975 93.8 197.973 96.51 197.968 109.87 197.327
112.55 197.295 123.04 197.978 123.43 197.979 124.91 197.982 126.71 197.996
126.79 197.996 127.47 198 130.8 198 132.4 198 133.05 198
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133.1 198 133.26 198 134.36 198 135.44
136.01 198 136.06 198 136.92 198 136.94
141.43 197 143.11 196.356 143.45 196.246 143.63
145.45 195.701 148.42 195 151.6 194.377 153.04
154 .54 193.311 155.34 193 155.73 192.919 157.65
159.52 193 159.55 193.013 161.56 194 162.02
164.59 195.492 165.53 196 165.88 196.23 167.15
170.01 198 170.48 198.005 171.29 198.01 171.61

181.2 198.381 185.45 198.603 188.51 198.84 190.44
192.15 199.001 192.24 199.001 192.28 199.001 192.41

194.2 199.001 195.83 199.001 195.94 199.001 196.05
211.06 199.149 222.84 199.423 229.22 199.464 230.38
235.25 199.523 240.57 199.568 242.89 199.629

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 155.34 .035 159.52 .05
Bank Sta: Left Right Lengths: Left Channel Right
155.34 159.52 38 38 38
Ineffective Flow num=
Sta L Sta R Elev Permanent
0 155.42 196.7 F
159.34 242.89 196.7 F
Left Levee Station= 136.92 Elevation= 198
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 195.70 Element
Right OB
Vel Head (m) 0.19 Wt. n-Vval.
W.S. Elev (m) 195.50 Reach Len. (m)
38.00
Crit W.S. (m)) 194.21 Flow Area (m2)
E.G. Slope (m/m) 0.001248 Area (m2)
6.39
Q Total (m3/s) 20.59 Flow (m3/s)
Top Width (m) 18.32 Top Width (m)
5.09
Vel Total (n/s) 1.94 Avg. Vel. (n/s)
Max Chl Dpth (m) 2.87 Hydr. Depth (m)
Conv. Total (m3/s) 582.8 Conv. (m3/s)
Length wtd. (m) 38.00 Wetted Per. (m)
Min Ch EI (m) 192.63 Shear (N/m2)
Alpha 1.00 Stream Power (N/m s)
Frctn Loss (m) Cum Volume (1000 m3)
28.68
C & E Loss (m) Cum SA (1000 m2)
37.70
Note: Multiple critical depths were found at this location.
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198

198
196.196
194
192.63
194.215
197
198.012
198.995
199.001
199.001
199.482

135.67
138.2
144 .35
154.48
159.49
163.58
169.04
176.33
190.51
192 .81
200.13
231.47

198
725
196
345
987
195
525
211
199
001
042
497

197.

193.
192.

197.
198.

199.

199.
199.

Coeff Contr. Expan.
.3 .5

Left OB Channel
0.035
38.00

38.00

10.61

9.67 11.27

20.59
9.05 4.18
1.94

2.71

582.8

3.98

32.62

63.31

31.03 55.34

32.42 20.24

The critical depth
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with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 198.47 Element Left OB Channel
Right OB

Vel Head (m) 0.16 Wt. n-Vval. 0.050 0.035
0-%?g- Elev (m) 198.31 Reach Len. (m) 38.00 38.00
3869?t W.S. (m) 196.70 Flow Area (m2) 78.09 23.01
30&?2- Slope (m/m) 0.000790 Area (m2) 78.09 23.01
30(-30$otal (m3/s) 122 .56 Flow (m3/s) 44 .00 57.01
21%32 width (m) 102.88 Top Width (m) 78.97 4.18
1902? Total (m/s) 0.93  Avg. Vel. (n/s) 0.56 2.48
0-&§x Chl Dpth (m) 5.68 Hydr. Depth (m) 0.99 5.50
1-g§nv. Total (m3/s) 4359.4 Conv. (m3/s) 1564.9 2027.9
76Eéggth wtd. (m) 38.00 Wetted Per. (m) 79.79 4.25
ZOM?g Ch E1 (m) 192.63 Shear (N/m2) 7.59 42.00
11A%gha 3.51 Stream Power (N/m s) 4.27 104.06
7-ggctn Loss (m) Cum Volume (1000 m3) 136.94 134.72
178'26E Loss (m) Cum SA (1000 m2) 71.80 20.24
101.86
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1 RS: 46.1215

INPUT

Description: Hum 13-3R. Peelar Road Culvert - 3.72 m W x 2.35 m H x 30 m L
Corrugated Metal Pipe Arch Culvert. No drawings available. Size
estimated from HEC-2 coding.

HEC-2 to HEC-RAS conversion
January 2004 by Acres included recoding of culvert to HEC-RAS
format, including adjustments to roadway coding and hydraulic loss

coefficients.
Distance from Upstream XS = 3
Deck/Roadway Width = 30
Weir Coefficient = 1.4

Upstream Deck/Roadway Coordinates
num= 157
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
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0

2.8
3.74
15.45
18.02
24 .53
28.28
29.19
32.15
34.92
38.66
44.75
49.78
54.64
55.76
60.73
64.12
65.61
71.97
76.65
80.03
81.8
83.96
99.31
105.6
117.78
119.4
124.28
125.59
127.16
140.18
142
143.94
158.39
165.88
168.79
170.16
172.58
172.93
175.1
180.14
182.82
186.18
193.37
195.12
202.32
210.52
222 .47
228.79
237.16
238.12
240.04
240.87

Upstream

Sta

0
3.03
5.61
11.44
17.01
22.48

198.649

198

198

198
197.999
197.999
197.999
197.999
197.999
197.999
197.998
197.997
197.996
197.995
197.995
197.994
197.992
197.989
197.999
198.059
198.063
197.997
197.989
197.849
197.845
197.909
197.899
197.863
197.264
197.211
196.992
196.987
196.986
196.957
196.912
196.948
196.951
196.955
196.955
196.959
196.971
196.987
197.165
197.689
197.925
197.938

198
198.877
198.924
198.966
198.971
198.979

199

1.

2.

4
15.
19.
28.
28.
31.

32.
37.

41

45.
50.
55.
57.
61.
64.
67 .
72.
77 .

8

82.
86.
99.
107.
118.
121.
124.

12

127.
140.
142.
150.
160.
167.
168.
171.
172.

175.
182.
183.
192.
193.
196.
208.
211.
223.

23
237
239
240
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52
85
.59
74
18
09
43
03
89
18
.94
96
07
11
94
45
22
27
26
23
1.1
79
33
61
24
71
59
74
5.6
78
89
75
74
98
31
84
53
76
174
75
32
42
25
89
24
58
83
67
0.7
.24
.89
.24

198.401

198

198

198
197.875
197.999
197.999
197.999
197.999
197.998
197.997
197.997
197.995
197.995
197.995
197.993
197.992
197.991

198
198.092

198
197.994
197.985
197.847
197.851
197.903
197.885
197.388
197.264
197.201
196.988
196.987
196.962
196.955
196.935
196.949
196.952
196.956
196.962
196.962
196.983
196.997
197 .667
197.919
197.935
197.985
198.115
198.88
198.93
198.966
198.978
198.978

Bridge Cross Section Data
Station Elevation Data

Elev
203.853
203.939
203.945

202
199.481
198.242

3.
6.
13.
18.
22.

Sta
.23
37
98
15
02
55

num

E
203.
203.

201.
198.

lev
855
951
204
154
199
253

153

Sta Elev

.93 203.865
3.73 203.964
8.21 203.442
13.44 201
20.35 198.365
23.36 198.361
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2.47
3.5
13.86
17.17
22.99
28.15
28.64
31.34
34.84
37.71
43.56
46.74
52.53
55.42
59.43
62
64.28
68.33
73.27
78.18
81.68
83.16
91.22
100.72
115.83
119.04
122.03
125.47
127.02
139.62
141 .46
143.84
158.29
164.67
168.65
169.49
172.2
172.87
174_.57
178.58
182.65
183.61
192.7
194.46
198.9
210.37
211.87
226.51
232.45
237.7
239.96
240.47

Sta
1.01
5.01
9.46

14.01
21.48
25.19

198

198

198

198
197.861
197.999
197.999
197.999
197.999
197.998
197.997
197.997
197.995
197.995
197.994
197.993
197.992
197.991
198.017
198.119
197.998
197.992
197.968
197.846
197.928
197.903
197.885
197 .26
197.214

197
196.989
196.986
196.957
196.924
196.948
196.951
196.956
196.955
196.956
196.956
196.984

197
197.681
197.92
197.945
197.994
198.116
198.911
198.935
198.968
198.978
198.98

Elev
203.866
203.946

203
200.722
198.229
198.587

Sta

2.78
5.31
9.88
15.52
22.2
26.16

Elev

203.
203.
202.

198.
198.

939
936
784
200
229
662
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26.31 198.67 26.95 198.656 27.03 198.655
32.66 198.758 32.85 198.766 33.38 198.788
43.64 199.166 44 .06 199.173 44.1 199.174
49.48 199.327 54.88 199.38 58.89 199.448
66.36 199.453 67.01 199.441 68.92 199.378
73.37 199.196 73.56 199.181 74 .94 199
77.37 198.575 78.16 198.426 78.34 198.376
79.94 197.998 80.59 197.996 83.89 197.984
85.29 197.984 86.24 197.981 86.6 197.98
92.12 197.978 92.67 197.975 93.8 197.973
112.55 197.295 123.04 197.978 123.43 197.979
126.79 197.996 127.47 198 130.8 198
133.1 198 133.26 198 134.36 198
136.01 198 136.06 198 136.92 198
141.43 197 143.11 196.356 143.45 196.246
145.45 195.701 148.42 195 151.6 194.377
154 .54 193.311 155.34 193 155.73 192.919
159.52 193 159.55 193.013 161.56 194
164.59 195.492 165.53 196 165.88 196.23
170.01 198 170.48 198.005 171.29 198.01
181.2 198.381 185.45 198.603 188.51 198.84
192.15 199.001 192.24 199.001 192.28 199.001
194.2 199.001 195.83 199.001 195.94 199.001
211.06 199.149 222.84 199.423 229.22 199.464
235.25 199.523 240.57 199.568 242.89 199.629
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 155.34 .035 159.52 .05
Bank Sta: Left Right Coeff Contr. Expan.
155.34 159.52 .3 .5
Ineffective Flow num=
Sta L Sta R Elev Permanent
0 155.42 196.7 F
159.34 242.89 196.7 F
Left Levee Station= 136.92 Elevation=
Downstream Deck/Roadway Coordinates
num= 157
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 198.649 1.52 198.401
2.8 198 2.85 198
3.74 198 4_.59 198
15.45 198 15.74 198
18.02 197.999 19.18 197.875
24 .53 197.999 28.09 197.999
28.28 197.999 28.43 197.999
29.19 197.999 31.03 197.999
32.15 197.999 32.89 197.999
34.92 197.999 37.18 197.998
38.66 197.998 41.94 197.997
44 .75 197.997 45.96 197.997
49.78 197.996 50.07 197.995
54.64 197.995 55.11 197.995
55.76 197.995 57.94 197.995
60.73 197.994 61.45 197.993
64.12 197.992 64.22 197.992
65.61 197.989 67.27 197.991
71.97 197.999 72.26 198
76.65 198.059 77.23 198.092
80.03 198.063 81.1 198
81.8 197.997 82.79 197.994
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28
36.68
45.22
59.82
69 .47
75.77
78.46
85.16
86.93
96.51

124 _91
132.4
135.44
136.94
143.63
153.04
157.65
162.02
167.15
171.61
190.44
192.41
196.05
230.38

198

Sta
2.47

3.5
13.86
17.17
22.99
28.15
28.64
31.34
34.84
37.71
43 .56
46.74
52.53
55.42
59.43

62
64.28
68.33
73.27
78.18
81.68
83.16

198.645
199
199.23
199.441
199.357
198.822
198.351
197.985
197.981
197.968
197.982
198

198

198
196.196
194
192.63
194.215
197
198.012
198.995
199.001
199.001
199.482

Hi Cord

198

198

198

198
197.861
197.999
197.999
197.999
197.999
197.998
197.997
197.997
197.995
197.995
197.994
197.993
197.992
197.991
198.017
198.119
197.998
197.992

Lo Cord

198.
199.
199.
199.
199.

666
165
233
521
214

198.77

197.
197.
197.
197.

197.

193.
192.

197.
198.

199.
199.
199.

198
984
981
327
996
198
198
725
196
345
987
195
525
211
199
001
042
497



83.96
99.31
105.6
117.78
119.4
124.28
125.59
127.16
140.18

142
143.94
158.39
165.88
168.79
170.16
172.58
172.93
175.1
180.14
182.82
186.18
193.37
195.12
202.32
210.52
222 .47
228.79
237.16
238.12
240.04
240.87

197.989
197.849
197.845
197.909
197.899
197.863
197.264
197.211
196.992
196.987
196.986
196.957
196.912
196.948
196.951
196.955
196.955
196.959
196.971
196.987
197.165
197.689
197.925
197.938

198
198.877
198.924
198.966
198.971
198.979

199

86
99
107
118
121
124
12

127.
140.
142.
150.
160.
167.
168.
171.
172.

175.
182.
183.
192.
193.
196.
208.
211.

223

23
237
239
240
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.33
.61
.24
.71
-59
.74
5.6
78
89
75
74
98
31
84
53
76
174
75
32
42
25
89
24
58
83
.67
0.7
.24
-89
.24

197.985
197.847
197.851
197.903
197.885
197.388
197.264
197.201
196.988
196.987
196.962
196.955
196.935
196.949
196.952
196.956
196.962
196.962
196.983
196.997
197 .667
197.919
197.935
197.985
198.115
198.88
198.93
198.966
198.978
198.978

Downstream Bridge Cross Section Data
Station Elevation Data

Sta

0

4.37
5.99
7.68
9.72
17.93
22.9
28.22
34.55
48.8
57.47
70.1
75.35
79.35
81.33
86.9
97.22
99.22
103.01
110.12
115.89
121.6
134.73
137.73
146.3
150.84
151.49
153.08

Elev
201.116
200.471
199.908

199
198.47
198.627
198.868
198.487
198.443
198.663
198.5
198.861
199

199

199

199

199

199

199
198.629
198.061
197.696
196.198
195.805
195

194 .094
193.87
192.961

4.
6.
8.
10.
18.
23.
32.
36.

59
7

76.
79.
81.
86.
97.
101.
103.
110.
116.
125.
135.
139.
146.
151.
152.
153.

Sta
.09
61
02
13
14
79
49
27
02
49
.64
0.3
07
82
52
98
61
39
02
16
61

num
E
201.
200.
199.
198.
198.
198.
198.
198.
198.
198.
198.
198.

198.
198.
197.
196.
195.
194.

194
193.
192.

lev
103
366
896
755
456
683
882
564
405
655
564
882
199
199
199
199
199
199
199
627
058
384
126
582
937
.05
041
841

193
Sta
.16
5.6

6.07
8.5

10.23

20.17

23.72

32.41

47 .41

56.83

60.7
70.32
76.75
81.11
84.17
91.42
98.45
102.08

106.1
112.11
116.85
130.31
135.92
141.72
146.93
151.08

152.6
153.59

Elev
201.086
200.081
199.878
198.631
198.452
198.853
198.871
198.559
198.657
198.515
198.535
198.882

199
199
199
199
199
199
198.877
198.13
198.054
197
196
195.474
194.922
194.036
193
192 .827
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91.22
100.72
115.83
119.04
122.03
125.47
127.02
139.62
141 .46
143.84
158.29
164.67
168.65
169.49

172.2
172.87
174_.57
178.58
182.65
183.61

192.7
194 .46

198.9
210.37
211.87
226.51
232.45

237.7
239.96
240.47

Sta
2.46
5.84
6.15
8.62

10.32
21.45
24.78
32.55
48 .15
56.94
64.04
71.57
77.12
81.15
85.18
92.96
98.47
102.12
110.03
112.47
117 .55
130.42
136.57
142.72
147 .7
151.14
152 .61
154.01

197.968
197.846
197.928
197.903
197.885
197 .26
197.214

197
196.989
196.986
196.957
196.924
196.948
196.951
196.956
196.955
196.956
196.956
196.984

197
197.681
197.92
197.945
197.994
198.116
198.911
198.935
198.968
198.978
198.98

Elev
201.134
200
199.835
198.603
198.448
198.905
198.788
198.553
198.664
198.515
198.604
199

199

199

199

199

199

199
198.634
198.125
198.032
196.977
195.912
195.431
194.851
194.027
192.999
192

Sta

11.96
21.67

199.
199.
198.
198.
198.
198.
198.
198.

198

Elev
201
911
231
509
458
908
787
554
668
506

198.85

198.
198.

196.
195.
195.
194.

192.
191.

199
199
199
199
199
199
199
631
075
198
835
823
423
818
194
956
839
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154.31 191.823 154.36 191.841 154.5 191.889 154.85
155.43 192.632 156.55 192.853 157.2 192.963 157.33
157.92 193.149 158.07 193.188 158.44 193.273 159.2 193
161.66 194 161.73 194.024 162.6 194.305 162.76 194.

164.8 195.636 165.37 196 166.09 196.414 167
169.29 198 170.4 198.016 170.43 198.017 170.57 198.
174.94 198.052 176.13 198.07 176.47 198.141 179.95 198.
196.68 199 198.11 199.013 201.12 199.029 202.88 199.
218.54 199.448 219.63 199.477 219.66 199.478 219.79 199.
227.87 199.454 235.99 199.769 237.56 199.797 238.2 19
238.61 199.813 239.21 199.826 239.73 199.834

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 152.6 .035 157.33 .05

Bank Sta: Left Right Coeff Contr. Expan.
152.6 157.33 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 152.9 196.51 F
156.88 239.73 196.51 F
Left Levee Station= 103.02 Elevation= 199

0 horiz.
0 horiz.
.95

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 iIn design

Weilr crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Pipe Arch 2.35 3.72

FHWA Chart # 34- 18 inch corner radius; Corrugated metal
FHWA Scale # 3 - Projecting
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked
Exit Loss Coef
3 30 .024 .024 0]
1

Upstream Elevation = 192.63

Centerline Station = 157.4
Downstream Elevation = 192.37

Centerline Station = 154.9

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 20.59 Culv Full Len (m)

# Barrels 1 Cullv vel US (m/s)

Q Barrel (m3/s) 20.59 Culv Vel DS (m/s)

E.G. US. (m) 195.70 Culv Inv EI Up (m) 1
W.S. Us. (m) 195.50 Culv Inv EI Dn (m) 1
E.G. DS (m) 194.62 Culv Frctn Ls (m)

W.S. DS (m) 193.92 Culv Exit Loss (m)

Delta EG (m) 1.08 Culv Entr Loss (m)

Delta WS (m) 1.58 Q Weir (m3/s)

E.G. IC (m) 195.55 Weir Sta Lft (m)

E.G. OC (m) 195.70 Weir Sta Rgt (m)

Culvert Control Outlet Weir Submerg

Culv WS Inlet (m) 194 .41 Weir Max Depth (m)
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192
193
.41
371
197
018
291
024
484
9.8

155.27
157.71
159.73

163.8
168.71
172.02
191.32
217.21
219.93
238.42

192.599
193.1
193.495
195
197.76
198.031
198.853
199.414
199.488
199.808

to 1.0 vertical
to 1.0 vertical

Entrance Loss Coef

3.64
4.09
92.63
92_.37
0.00
0.16
0.61

-9
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Culv WS Outlet (m) 193.92 Weir Avg Depth (m)
Culv Nml Depth (m) 1.90 Weir Flow Area (m2)
Culv Crt Depth (m) 1.53 Min EI Weir Flow (m)
CULVERT OUTPUT Profile #Regional w red*n Culv Group:
Q Cullv Group (m3/s) 10.85 Cullv Full Len (m)
# Barrels 1 Culv Vel US (n/s)
Q Barrel (m3/s) 10.85 Cullv vel DS (m/s)
E.G. US. (m) 198.47 Culv Inv EI Up (m)
W.S. Us. (m) 198.31 Culv Inv EI Dn (m)
E.G. DS (m) 198.23 Culv Frctn Ls (m)
W.S. DS (m) 198.14 Culv Exit Loss (m)
Delta EG (m) 0.24 Culv Entr Loss (m)
Delta WS (m) 0.17 Q Weir (m3/s)
E.G. IC (m) 198.34 Weir Sta LTt (m)
E.G. OC (m) 198.47 Weir Sta Rgt (m)
Culvert Control Outlet Weilr Submerg
Culv WS Inlet (m) 194 .98 Weir Max Depth (m)
Culv WS Outlet (m) 194.72 Weir Avg Depth (m)
Culv Nml Depth (m) Weir Flow Area (m2)
Culv Crt Depth (m) 1.08 Min EI Weir Flow (m)
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 46.121

INPUT
Description: Section 46.121 - Peelar Road - D/S Bounding
2003 topo mapping

Station Elevation Data num= 193
Sta Elev Sta Elev Sta Elev Sta
0 201.116 .09 201.103 .16 201.086 2.46
4.37 200.471 4.61 200.366 5.6 200.081 5.84
5.99 199.908 6.02 199.896 6.07 199.878 6.15
7.68 199 8.13 198.755 8.5 198.631 8.62

9.72 198.47 10.14 198.456 10.23 198.452 10.32
17.93 198.627 18.79 198.683 20.17 198.853 21.45
22_.9 198.868 23.49 198.882 23.72 198.871 24.78
28.22 198.487 32.27 198.564 32.41 198.559 32.55
34_55 198.443 36.02 198.405 47.41 198.657 48.15
48.8 198.663 49 198.655 56.83 198.515 56.94
57.47 198.5 59.64 198.564 60.7 198.535 64.04
70.1 198.861 70.3 198.882 70.32 198.882 71.57

75.35 199 76.07 199 76.75 199 77.12
79.35 199 79.82 199 81.11 199 81.15
81.33 199 81.52 199 84.17 199 85.18

86.9 199 86.98 199 91.42 199 92.96
97.22 199 97.61 199 98.45 199 98.47
99.22 199 101.39 199 102.08 199 102.12
103.01 199 103.02 199 106.1 198.877 110.03

110.12 198.629 110.16 198.627 112.11 198.13 112.47
115.89 198.061 116.61 198.058 116.85 198.054 117.55
121.6 197.696 125.61 197.384 130.31 197 130.42
134.73 196.198 135.06 196.126 135.92 196 136.57
137.73 195.805 139.61 195.582 141.72 195.474 142.72
146.3 195 146.85 194.937 146.93 194.922 147 .7
150.84 194.094 151.01 194.05 151.08 194.036 151.14
151.49 193.87 152.54 193.041 152.6 193 152.61
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196.92

Culvert #1

30.00
1.62
1.62

192.63
192 .37
0.07
0.04
0.12
111.71
19.96
182.92
0.64
1.56
0.74
80.97
196.92

Section -

Elev
201.134
200
199.835
198.603
198.448
198.905
198.788
198.553
198.664
198.515
198.604
199

199

199

199

199

199

199
198.634
198.125
198.032
196.977
195.912
195.431
194.851
194.027
192.999

J.D. Barnes

Sta
2.97
5.96
7.19
9.26
11.96
21.67
24 .93

199.
199.
198.
198.
198.
198.
198.
198.
198.

Elev
201
911
231
509
458
908
787
554
668
506

198.85

198.
198.

196.
195.
195.
194.

192.

199
199
199
199
199
199
199
631
075
198
835
823
423
818
194
956
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153.08 192.961 153.39 192.841 153.59 192.827 154.01 192 154.29 191.839
154_.31 191.823 154.36 191.841 154.5 191.889 154.85 192 155.27 192.599
155.43 192.632 156.55 192.853 157.2 192.963 157.33 193 157.71 193.1
157.92 193.149 158.07 193.188 158.44 193.273 159.2 193.41 159.73 193.495
161.66 194 161.73 194.024 162.6 194.305 162.76 194.371 163.8 195

164.8 195.636 165.37 196 166.09 196.414 167 197 168.71 197.76
169.29 198 170.4 198.016 170.43 198.017 170.57 198.018 172.02 198.031
174.94 198.052 176.13 198.07 176.47 198.141 179.95 198.291 191.32 198.853
196.68 199 198.11 199.013 201.12 199.029 202.88 199.024 217.21 199.414
218.54 199.448 219.63 199.477 219.66 199.478 219.79 199.484 219.93 199.488
227.87 199.454 235.99 199.769 237.56 199.797 238.2 199.8 238.42 199.808
238.61 199.813 239.21 199.826 239.73 199.834

Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 152.6 .035 157.33 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
152.6 157.33 20 20 20 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 152.9 196.51 F
156.88 239.73 196.51 F
Left Levee Station= 103.02 Elevation= 199
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 194 .62 Element Left OB Channel
Right OB
Vel Head (m) 0.69 wt. n-Val. 0.035
W.S. Elev (m) 193.92 Reach Len. (m) 20.00 20.00
20.00
Crit W.S. (m) 193.92 Flow Area (m2) 5.58
E.G. Slope (m/m) 0.014163 Area (m2) 0.54 6.30
1.90
Q Total (m3/s) 20.59 Flow (m3/s) 20.59
Top Width (m) 9.97 Top Width (m) 1.21 4.73
.03
Vel Total (n/s) 3.69 Avg. Vel. (m/s) 3.69
Max Chl Dpth (m) 2.10 Hydr. Depth (m) 1.40
Conv. Total (m3/s) 173.0 Conv. (m3/s) 173.0
Length wtd. (m) 20.00 Wetted Per. (m) 4.93
Min Ch EI (m) 191.82 Shear (N/m2) 157.14
Alpha 1.00 Stream Power (N/m s) 580.15
Frctn Loss (m) 0.24 Cum Volume (1000 m3) 31.03 55.08
28.68
C & E Loss (m) 0.15 Cum SA (1000 m2) 32.22 20.07
37.53

Warning: The energy equation could not be balanced within the specified number of
iterations. The program used critical
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depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

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

the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set
equal to critical depth, the calculated

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

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

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 198.23 Element Left OB Channel
Right OB

Vel Head (m) 0.09  Wt. n-val. 0.050 0.035
0'$?g_ Elev (M) 198.14  Reach Len. (m) 20.00 20.00
zoéggt W.S. (m) 196.51  Flow Area (m2) 68.57 26.25
37&%%- Slope (m/m) 0.000574  Area (m2) 68.57 26.25
37él%ota| (m3/s) 122.56  Flow (m3/s) 46.17 49.79
26%28 width (m) 64.38  Top Width (m) 40.52 4.73
1992? Total (m/s) 0.93 Avg. Vel. (m/s) 0.67 1.90
0-&§x Chl Dpth (m) 6.32  Hydr. Depth (m) 1.69 5.55
1-8gnv- Total (m3/s) 5115.7 Conv. (m3/s) 1927.2 2078.2
1lﬁgﬁgth wed. (m) 20.00  Wetted Per. (m) 41.16 5.69
ZOM%Z ch EI (m) 191.82  Shear (N/m2) 9.38 25.96
10A?8ha 2.02 Stream Power (N/m s) 6.31 49.24
7-g?ctn Loss (m) 0.00 Cum Volume (1000 m3) 136.94 131.43
1;§-§EE Loss (m) 0.03 Cum SA (1000 m2) 69.53 20.07

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, water surface was used.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.12
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INPUT

Description: Section 46.12 - J.D. Barnes

Station Elevation Data
Sta Elev Sta
0 204.017 .64
4.52 202 5.56
15.11 201.341 17.03
24 .05 200.087 24.34
42 .43 199.003 42 .76
47.99 199.251 57.78
66.68 199 66.83
78.32 199 82.38
88.9 197 89.01
90.13 197 90.19
98.06 197 98.16
109.27 196 109.29
110.19 195.988 111.79
117.36 195.562 117.5
125.09 195 127.14
130.12 194.409 133.39
134.67 193.992 136.01
144 .35 193.401 148.02
150.99 191.823 151.13
154.32 193.077 156.61
162.27 195 164.16
164 .52 196 165.52
167 197.043 168.84
218.12 199.701 222.85
228.84 200

Manning®s n Values
Sta n Val Sta
0 .05 148.02

Bank Sta: Left Right
148.02 154.01
Left Levee Station=

CROSS SECTION OUTPUT Pr

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
40.00

Crit W.S. (m))
0.55

E.G. Slope (m/m)
0.55

Q Total (m3/s)
0.43

Top Width (m)
2.14

Vel Total (n/s)
0.79

Max Chl Dpth (m)
0.26

Conv. Total (m3/s)
4.3

Length wtd. (m)
2.20
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num= 121
Elev Sta Elev Sta
204 1.57 203.584 2.88
201.407 6.37 201 10.22
201.774 17.39 201.08 19.08
200 25.06 199.958 40.15
199.003 45.21 199.27 45.36
199.012 58.42 199.012 60
199 67.45 199 68.32
198.38 85.31 198 86.68
197 89.06 197 89.47
197 92.58 197 93.92
197 98.96 197 104.19
195.994 109.82 195.992 109.83
195.978 112.9 195.816 112.97
195.552 118.97 195.46 120.07
194.798 128.66 194.593 128.86
194 134.46 193.993 134.62
193.914 142.87 193.531 143.04
193 149.07 192.548 150.54
191.883 151.39 192 153.89
193.626 157.62 193.852 158.11
195.858 164.18 195.863 164.2
196.466 165.69 196.535 166.77
198 179.75 198.43 194.54
199.836 227.56 199.963 228.52
num= 3
n Val Sta n Val
.035 154.01 .05
Lengths: Left Channel Right
35 38 40
45.21 Elevation= 199.27
ofile #100-year
193.92 Element
0.40 wt. n-val.
193.51 Reach Len. (m)
193.51 Flow Area (m2)
0.009935 Area (m2)
20.59 Flow (m3/s)
12.93 Top Width (m)
2.46 Avg. Vel. (n/s)
1.69 Hydr. Depth (m)
206.6 Conv. (m3/s)
37.95 Wetted Per. (m)
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2003 topo mapping

Elev
203

201
201.047
199.007
199.272
199.011
199
197.459
197

197
196.364
195.992
195.809
195.413
194 .565
193.992
193.525
192
192.96
194
195.868
196.945
199

200

Coeff

Left O
0.050
35.00

1.22
1.22
0.97
4.80
0.80
0.25

9.7
4.83

Sta
4.16
14.03
20.72
40.26
47
66.24
70.6
88
05
28
24
07

90.

95.
106.
110.
116.66
121.94

129.9
134.65
143.27
150.66
154.01
159.55
164.23

166.9
199.89
228.56

Contr.
.1

B

E
202.

199.
199.

196.

195
195.
195.
194.
193.
193.
191.

194.
195.

199.

Ex

0.035
38.00
6.62
6.62
19.19
5.99
2.90
1.10
192.5

6.44

lev
234
201
201
007
255
199
199
197
197
197
391
.99
626
336
436
992
512
955
193
326
877
197
172
200

pan.
.3

Channel
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Min Ch EI (m) 191.82 Shear (N/m2) 2455 100.14
24A%gha 1.31 Stream Power (N/m s) 19.52 290.43
19ﬁ&2tn Loss (m) 0.15 Cum Volume (1000 m3) 31.02 54 .95
zjéjg E Loss (m) 0.07 Cum SA (1000 m2) 32.16 19.96

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

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

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

1.4. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set
equal to critical depth, the calculated

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

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

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 198.19 Element Left OB Channel
Right OB

Vel Head (m) 0.02 Wt. n-Vval. 0.050 0.035
0-%?g- Elev (m) 198.17 Reach Len. (m) 35.00 38.00
4069?t W.S. (m) 194.95 Flow Area (m2) 170.19 34.50
46&?8- Slope (m/m) 0.000121 Area (m2) 170.19 34.50
4660$otal (m3/s) 122 .56 Flow (m3/s) 71.65 33.24
17%§§ width (m) 89.13 Top Width (m) 64.02 5.99
1902? Total (m/s) 0.49  Avg. Vel. (n/s) 0.42 0.96
O-ﬁgx Chl Dpth (m) 6.35 Hydr. Depth (m) 2.66 5.76
z-éénv. Total (m3/s) 11128.4 Conv. (m3/s) 6505.3 3018.1
168268th wtd. (m) 37.26 Wetted Per. (m) 64.42 6.44
ZOM?E Ch E1 (m) 191.82 Shear (N/m2) 3.14 6.37
Z-Z?pha 1.58  Stream Power (N/m s) 1.32 6.14
1-2§ctn Loss (m) 0.01 Cum Volume (1000 m3) 134.55 130.82
17g'§3E Loss (m) 0.05 Cum SA (1000 m2) 68.48 19.96
100.74
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Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

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

1.4. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.11

INPUT
Description: Station 46.11 - Highway 407 - U/S Bounding Section - J.D. Barnes
2003 topo mapping

Station Elevation Data num= 157

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 204.194 7.42 204 8.35 203.615 9.72 203 10.51 202.654
11.9 202 13.52 201.278 13.79 201.12 14.04 201 14.65 200.732
16.39 200 19.18 199.003 19.19 199 19.21 199 19.73 199
20.17 199 20.27 199 21.54 199.137 21.57 199.136 22.93 199.296
27.45 199.348 31.63 199.351 31.74 199.347 35.8 199.168 40.37 199.056
40.58 199.048 41.65 199 41.8 199 43 .05 199 44 .74 199
45.85 199 51.4 198.797 51.94 198.785 52.27 198.776 52.69 198.777
53.03 198.784 53.16 198.787 53.2 198.788 53.37 198.79 53.4 198.791
61.25 199 65.25 199 67.89 199 69.57 199 71.3 199
72.99 198.774 81.96 199 82.48 199 82.91 199 87.13 199
87.27 199 89.8 199.348 92.33 199.42 92.43 199.422 92.63 199.428
92.82 199.435 93.33 199.424 96.19 199 96.38 199 96.8 199
96.94 199 97.06 198.997 97.07 198.997 97.08 198.997 97.09 198.997

97.3 198.997 98.11 198.973 108.25 198.335 110.22 198.302 111.36 198.277
114.19 198.195 116.72 198.145 119.02 198.024 119.8 198.022 120.85 198.023
124.59 198.036 124.96 198.033 126.47 198.02 128.17 198.004 128.71 198.001

128.74 198 129.24 197.91 129.28 197.902 129.33 197.895 131.38 197.515
132.26 197.384 132.42 197.378 134.55 197.078 134.78 197.085 136.08 197.005
136.09 197.005 136.2 197 137.94 196.567 140.2 196 140.31 195.965
140.65 195.808 142.27 195.002 142.28 195 142.86 194.747 143.59 194.559
143.95 194.432 145.52 194 147.05 193.476 147.49 193.353 148.41 193
149.22 192.702 149.63 192.585 149.8 192 150 191.725 153.14 191.725
153.57 191.725 156 191.725 156.2 192 156.84 193 157.12 193.11
157.35 193.215 158.69 194 160.15 194.705 160.84 195 161.92 195.417
163.52 196 165.53 196.656 166.54 197 169.15 197.405 171.98 197.769
172.73 197.841 173.74 198 174.74 198.01 174.77 198.01 175.33 198.016
176.17 198.026 176.63 198.028 178.63 198.05 178.89 198.05 193.15 198.522
195.72 198.556 198.31 198.69 202.36 198.883 204.46 199 222.27 199.574
235.58 200 245.55 200.352 249 200.514 250.09 200.573 255.18 200.87
257.13 200.961 257.34 200.963 257.9 200.992 261.45 200.989 261.74 200.99
264.23 200.975 264.53 200.978 266.78 200.994 266.87 201 268.79 201.048
272.01 201.138 283.95 201.338

Manning®s n Values num= 3

Sta n Val Sta n Val Sta n Val
0] .05 149.8 .035 156.2 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
149.8 156.2 235 235 235 -3 .5

Ineffective Flow num= 2

StaL StaR Elev Permanent
0] 149.5 200.65 F
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156.5 283.95
Left Levee

CROSS SECTION OUTPUT

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
235.00

Crit W.S. (m)
0.37

E.G. Slope (m/m)
0.88

Q Total (m3/s)
0.26

Top Width (m)
1.60

Vel Total (m/s)
0.69

Max Chl Dpth (m)
1.24

Conv. Total (m3/s)
5.7

Length wtd. (m)
0.56

Min Ch EI (m)
13.26

Alpha
9.12

Frctn Loss (m)
28.63

C & E Loss (m)
37.39

Note:

PortageExisting.rep.txt

200.5 F
Station=

92.82

Elevation= 199.435

Profile #100-year

193.64
0.16
193.48
192.75
0.002016
20.59
10.76
1.74
1.75
458.6
235.00
191.73
1.06

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

Multiple critical depths were found at this location.

with the lowest, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m)
Right OB

Vel Head (m)
0.050

W.S. Elev (m)
235.00

Crit W.S. (m))
1.62

E.G. Slope (m/m)
28.33

Q Total (m3/s)
2.29

Top Width (m)
14.81

Vel Total (n/s)
1.41

Max Chl Dpth (m)
5.41

198.13
0.49
197.64
195.01
0.001191
122 .56
40.33
2.99
5.92

Element

wt. n-Val.

Reach Len. (m)

Flow Area (m2)

Area (m2)

Flow (m3/s)

Top Width (m)

Avg. Vel. (n/s)

Hydr. Depth (m)
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Left OB
0.050
235.00
0.32
1.36
0.16
2.76
0.51
1.05
3.6
0.74
8.37
4.24
30.97
32.03

Left OB
0.050
235.00
1.56
40.24
1.77
19.12
1.13
5.22

Channel
0.035
235.00
11.17
11.17
20.17
6.40
1.81
1.74
449.3
6.68
33.04
59.70
54.61
19.73

The critical depth

Channel
0.035
235.00
37.83
37.83
118.50
6.40
3.13
5.91
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Conv. Total (m3/s) 3551.8 Conv. (m3/s) 51.4 3434.2
66Lgngth wed. (m) 235.00  Wetted Per. (m) 0.74 6.68
0-3?n ch EI (m) 191.73  Shear (N/m2) 2455 66.13
34A?Sha 1.07 Stream Power (N/m s) 27.80 207.16
47ﬁ22tn Loss (m) Cum Volume (1000 m3) 130.87 129.45
17g-£4E Loss (m) Cum SA (1000 m2) 67.03 19.73
100.06
Note: Multiple critical depths were found at this location. The critical depth

with the lowest, valid, water surface was used.

CULVERT

RIVER: RIVER-1
REACH: Reach-1 RS: 46.1015

INPUT

Description: Hum 13-2R. Highway 407 Culvert - 6.0 m W x 4.3 m H x 215 m L
Concrete Box Culvert. Drawings by MTO (WP 140-87-08, Sheet 76,
1993) used to code in new culvert not previously coded in
HEC-2.

HEC-2 to HEC-RAS conversion January 2004 by Acres
included coding of culvert to HEC-RAS format, including
adjustments to roadway coding and hydraulic loss coefficients.
Distance from Upstream XS 12
Deck/Roadway Width 215
Weir Coefficient 1.44
Upstream Deck/Roadway Coordinates

num= 146
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 204.208 4.75 204.007 4.97 204.007
5.27 204.006 5.82 204.006 6.46 204.006
7.86 204 .005 8.62 204.005 8.71 204.005
8.78 204.005 15.85 204.005 16.29 204.005
17.76 204.004 17.9 204.004 18.19 204.004
18.94 204.004 19.1 204.004 19.28 204.004
20.12 204.004 21.34 204.004 21.76 204.004
23.12 204.003 23.2 204.003 23.24 204.003
23.33 204.003 23.38 204.003 23.44 204.003
23.71 204.003 26.02 204.003 26.83 204.003
28.53 204.003 34.85 204.001 37.83 204
37.89 204 37.96 204 37.98 204
38.02 204 43.02 203.56 47.14 203.538
50.92 203.25 56.58 203.216 56.61 203.216
56.64 203.216 56.83 203.213 57.93 203.201
60.55 203.159 62.45 203.15 64.39 203.13
64.6 203.129 64.76 203.127 69.02 203.102
72.02 203.093 74.17 203.074 74.23 203.074
75.29 203.068 75.83 203.062 76.16 203.061
76.51 203.057 76.78 203.053 83.95 203
84 .95 202.936 85.88 202.932 86.17 202.919
91.34 202.663 92.19 202.66 93.67 202.607
93.81 202.601 95.31 202.52 102.69 202.429
106.82 202.107 109.74 202.092 114.1 202.071
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117.19
117.45

126.9
146.46
147.32
150.78
152_.54
157.65
159.86
167.46
179.73
182.08
199.93
203.84
224 _97
226.17
228.24
244 .81
251.75
259.78
262.29
265.92
268.21
271.72
279.13

Upstream

Sta

0

11.9
16.39
20.17
27.45
40.58
45 .85
53.03
61.25
72.99
87.27
92.82
96.94
97.3
114.19
124 .59
128.74
132.26
136.09
140.65
143 .95
149.22
153.57
157 .35
163.52
172.73
176.17
195.72
235.58
257.13
264.23
272.01

Manning®s n Values

202.043
202.041
201.626
201.017
201.017
201.016
201.014
201.014
201.014
201.011
201.007
201.007
201.005
201.005
201.005
201.005
201.005
201.005
201.154
201.005
201.005
201.004
201.004
201.005
201.004

117
118
135
146
148

153.
158.
159.
171.
180.
183.
200.
219.
225.
226.
228.
246.
255.
260.
262.
266.
270.
271.
279.

Bridge Cross Section
Station Elevation Data

Elev
204.194
202

200

199
199.348
199.048
199
198.784
199
198.774
199
199.435
199
198.997
198.195
198.036
198
197.384
197.005
195.808
194.432
192.702
191.725
193.215
196
197.841
198.026
198.556
200
200.961
200.975
201.138

Sta
7.42
13.52
19.18
20.27
31.63
41.65
51.4
53.16
65.25
81.96
89.8
93.33
97.06
98.11
116.72
124.96
129.24
132.42
136.2
142 .27
145.52
149.63
156
158.69
165.53
173.74
176.63
198.31
245 .55
257.34
264 .53
283.95

num
E

201.
199.

199.

198.
198.

199.
199.
198.
198.
198.
198.

197
197.

195.

192.
191.

196.

198.

198
200.
200.
200.
201.

num
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.24
.91
.34
.74
-59
152
09
63
95
93
03
45
98
13
02
62
93
52
03
65
38
14
47
99
54

202.043
202.033
201.601
201.017
201.016
201.015
201.014
201.014
201.014
201.294
201.007
201.007
201.005
201.005
201.005
201.005
201.005
201.005
201.173
201.005
201.005
201.004
201.004
201.005
201.004

Data

lev
204
278
003
199
351
199
797
787
199
199
348
424
997
973
145
033
.91
378
197
002
194
585
725
194
656
198
028
.69
352
963
978
338

157
Sta
8.35
13.79
19.19
21.54
31.74
41.8
51.94
53.2
67.89
82.48
92.33
96.19
97.07
108.25
119.02
126.47
129.28
134 .55
137.94
142 .28
147 .05
149.8
156.2
160.15
166.54
174.74
178.63
202.36
249
257.9
266.78

3

Elev
203.615
201.12
199
199.137
199.347
199
198.785
198.788
199

199
199.42
199
198.997
198.335
198.024
198.02
197.902
197.078
196.567
195
193.476
192

192
194.705
197
198.01
198.05
198.883
200.514
200.992
200.994
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117.39
121.76
138.96
147.02
150.04
152.08
153.16
159.79
163.62
176.54
180.13
196.02
201.21
223.98
225.67
226.68
238.94
249.44
256.62
262.23

265.7
266.66
270.83
272.99

Sta
9.72
14.04
19.21
21.57
35.8
43 .05
52.27
53.37
69.57
82.91
92.43
96.38
97.08
110.22
119.8
128.17
129.33
134.78
140.2
142 .86
147 .49
150
156.84
160.84
169.15
174.77
178.89
204 .46
250.09
261.45
266.87

202.042

202
201.498
201.017
201.016
201.014
201.014
201.014
201.013
201.237
201.007
201.006
201.005
201.005
201.005
201.005
201.006
201.005
201.006
201.005
201.004
201.004
201.004
201.005

Elev
203

201

199
199.136
199.168
199
198.776
198.79
199

199
199.422
199
198.997
198.302
198.022
198.004
197.895
197.085
196
194.747
193.353
191.725
193

195
197.405
198.01
198.05
199
200.573
200.989
201

Elev
202.654
200.732

199
199.296
199.056

199
198.777
198.791

199

199
199.428

199
198.997
198.277
198.023
198.001
197.515
197.005
195.965
194 .559

193
191.725

193.11
195.417
197.769
198.016
198.522
199.574
200.87
200.99
201.048



Sta
0

Bank Sta:

n Val
.05

Left
149.8

Ineffective Flow

Sta L
0
156.5

Sta R
149.5
283.95

Left Levee

Downstream

num=
Sta

0

5.27
7.86
8.78
17.76
18.94
20.12
23.12
23.33
23.71
28.53
37.89
38.02
50.92
56.64
60.55
64.6
72.02
75.29
76.51
84 .95
91.34
93.81
106.82
117.19
117.45
126.9
146.46
147 .32
150.78
152.54
157.65
159.86
167 .46
179.73
182.08
199.93
203.84
224.97
226.17
228.24
244 .81
251.75
259.78
262.29
265.92
268.21
271.72
279.13

146
Hi Cord
204 .208
204.006
204.005
204.005
204.004
204.004
204.004
204.003
204.003
204.003
204.003

204

204
203.25
203.216
203.159
203.129
203.093
203.068
203.057
202.936
202.663
202.601
202.107
202.043
202.041
201.626
201.017
201.017
201.016
201.014
201.014
201.014
201.011
201.007
201.007
201.005
201.005
201.005
201.005
201.005
201.005
201.154
201.005
201.005
201.004
201.004
201.005
201.004

Sta

149.8

Right
156.2

num=

PortageExisting.rep.txt

n Val
.035

Sta n Val
156.2 .05

Coeff Contr. Expan.

-3 -5

Elev Permanent

200.65
200.5

Station=

Lo Cord

E
=
92.82

Sta
4.75
5.82
8.62

15.85
17.9
19.1

21.34
23.2

23.38

26.02

34.85

37.96

43.02

56.58

56.83

62.45

64.76

74.17

75.83

76.78

85.88

92.19

95.31

109.74
117.24
118.91
135.34
146.74
148.59

152
153.09
158.63
159.95
171.93
180.03
183.45
200.98
219.13
225.02
226.62
228.93
246.52
255.03
260.65
262.38
266.14
270.47
271.99
279.54

Elevation= 199.435

Deck/Roadway Coordinates

Hi Cord Lo Cord
204 .007
204 .006
204.005
204 .005
204.004
204 .004
204.004
204 .003
204.003
204 .003
204.001
204
203.56
203.216
203.213
203.15
203.127
203.074
203.062
203.053
202.932
202 .66
202.52
202.092
202.043
202.033
201.601
201.017
201.016
201.015
201.014
201.014
201.014
201.294
201.007
201.007
201.005
201.005
201.005
201.005
201.005
201.005
201.173
201.005
201.005
201.004
201.004
201.005
201.004
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Sta
4.97
6.46
8.71

16.29
18.19
19.28
21.76
23.24
23.44
26.83
37.83
37.98
47 .14
56.61
57.93
64 .39
69.02
74.23
76.16
83.95
86.17
93.67
102.69
114.1
117.39
121.76
138.96
147.02
150.04
152.08
153.16
159.79
163.62
176.54
180.13
196.02
201.21
223.98
225.67
226.68
238.94
249.44
256.62
262.23
265.7
266.66
270.83
272.99

Hi Cord Lo Cord
204 .007
204.006
204.005
204.005
204.004
204.004
204.004
204.003
204.003
204.003
204
204
203.538
203.216
203.201
203.13
203.102
203.074
203.061
203
202.919
202.607
202.429
202.071
202.042
202
201.498
201.017
201.016
201.014
201.014
201.014
201.013
201.237
201.007
201.006
201.005
201.005
201.005
201.005
201.006
201.005
201.006
201.005
201.004
201.004
201.004
201.005
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Downstream Bridge Cross Section Data

Station Elevation Data num= 122
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 202.016 1.7 202.008 3.31 202 6.36 201.056 6.55 201
9.56 200.072 9.81 200 10.8 199.702 11.4 199.711 13.91 199.257
20.78 199.071 21.41 199.041 21.73 199.035 22.13 199.012 28.32 199.055
30.43 199.043 30.53 199.043 30.61 199 34.33 198.39 36.83 198
38.26 197.761 38.91 197.735 42.59 197.626 45.28 197.715 49.27 197.928
49.51 197.912 49.64 197.913 50.24 198 54.26 198.904 54.69 199
55.54 199.006 55.6 199.007 56.47 199.015 56.56 199.016 58.01 199.028
58.36 199.031 64.08 199.075 66.11 199.058 71.53 199.016 73.74 199
78.09 198.205 79.43 198 80.3 197.717 82.64 197 84.16 196.504
85.78 196 87.38 195.494 88.82 195 90.55 194.411 91.82 194
93.73 193.361 95.06 193 96.61 192.832 96.99 192.821 97.75 192.766
99.02 192.647 104.34 192.001 104.36 192.001 104.39 192 107.5 192
108 191.6 114 191.6 114.5 192 116.67 192 119.53 192.809
120.23 193 120.93 193.226 123.26 194 125.52 194.789 126.17 195
129.05 195.811 130 196 130.82 196.156 134.81 197 136.27 197.006
139.91 197.009 140.26 197.01 149.58 197.28 159.19 197.543 159.78 197.568
160.61 197.581 161.67 197.609 161.81 197.612 162.94 197.638 163.7 197.652
169.85 197.681 172.35 197.776 174.11 197.816 175.39 197.838 176.32 197.837
176.8 197.835 177.83 197.831 178.38 197.827 178.95 197.822 180.79 197.795
184.91 197.765 186.04 197.738 186.65 197.724 187.33 197.708 192.06 197.647
192.56 197.637 195.08 197.575 199.98 197.49 201.37 197.459 203.14 197.409
207.72 197.255 214.28 197.01 214.52 197 219.09 196.443 220.61 196.279
221.92 196.225 229.69 196.45 231.97 196.372 232.71 196.357 233.41 196.345
235.42 196.321 237.27 196.318 238.24 196.334 239.43 196.362 242.98 196.554
248.74 196.965 250.8 197
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 107.5 .035 114.5 .05
Bank Sta: Left Right Coeff Contr. Expan.
107.5 114.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0] 107.5 200 F
114.5 250.8 200 F
Left Levee Station= 64.08 Elevation= 199.075
Right Levee Station= 175.39 Elevation= 197.838
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 .95

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

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 4.3 6

FHWA Chart # 58- Rectangular concrete
FHWA Scale # 2 - Side tapered; More favorable edges
Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked
Exit Loss Coef
12 215 .015 .015 0
1
Upstream Elevation = 191.725
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Centerline Station = 153
Downstream Elevation = 191.6
Centerline Station = 111

CULVERT OUTPUT Profile #100-year Culv Group: Culvert #1

Q Culv Group (m3/s) 20.59 Culv Full Len (m)

# Barrels 1 Cullv Vel US (m/s) 2.24
Q Barrel (m3/s) 20.59 Culv Vel DS (m/s) 3.23
E.G. US. (m) 193.64 Culv Inv EI Up (m) 191.73
W.S. Us. (m) 193.48 Culv Inv EI Dn (m) 191.60
E.G. DS (m) 193.07 Culv Frctn Ls (m) 0.00
W.S. DS (m) 192.59 Culv Exit Loss (m) 0.13
Delta EG (m) 0.57 Culv Entr Loss (m) 0.13
Delta WS (m) 0.89 Q Weir (m3/s)

E.G. IC (m) 193.62 Weir Sta Lft (m)

E.G. OC (m) 193.64 Weir Sta Rgt (m)

Culvert Control Outlet Weir Submerg

Culv WS Inlet (m) 193.26 Weir Max Depth (m)

Culv WS Outlet (m) 192 .66 Weir Avg Depth (m)

Culv Nml Depth (m) 1.92 Weir Flow Area (m2)

Culv Crt Depth (m) 1.06 Min EI Weir Flow (m) 201.01

CULVERT OUTPUT Profile #Regional w red"n Culv Group: Culvert #1

Q Culv Group (m3/s) 122 .56 Culv Full Len (m) 119.53

# Barrels 1 Cullv Vel US (m/s) 4.75

Q Barrel (m3/s) 122 .56 Culv Vel DS (m/s) 5.85

E.G. US. (m) 198.13 Culv Inv EI Up (m) 191.73

W.S. Us. (m) 197.64 Culv Inv EI Dn (m) 191.60

E.G. DS (m) 196.35 Culv Frctn Ls (m) 0.45

W.S. DS (m) 194.78 Culv Exit Loss (m) 0.48

Delta EG (m) 1.78 Culv Entr Loss (m) 0.58

Delta WS (m) 2.86 Q Weir (m3/s)

E.G. IC (m) 198.26 Weir Sta Lft (m)

E.G. OC (m) 198.13 Weir Sta Rgt (m)

Culvert Control Outlet Weir Submerg

Culv WS Inlet (m) 196.03 Weir Max Depth (m)

Culv WS Outlet (m) 195.09 Weir Avg Depth (m)

Culv Nml Depth (m) 4.30 Weir Flow Area (m2)

Culv Crt Depth (m) 3.49 Min EI Weir Flow (m) 201.01
Note: The normal depth exceeds the height of the culvert. The program assumes

that the normal depth is equal to the

height of the culvert.
Note: During supercritical analysis, the culvert direct step method went to
critical depth. The program then assumed

critical depth at the outlet.

Note: During the supercritical calculations a hydraulic jump occurred inside of
the culvert.
Note: The culvert inlet is submerged and the culvert flows full over part or all

of its length. Therefore, the culvert inlet
equations are not valid and the supercritical result has been discarded.
The outlet answer will be used.

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 46.10
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INPUT

Description: Station 46.10 - Highway 407 - D/S Bounding Section - J.D. Barnes

2003 topo mapping

Station Elevation Data num= 122
Sta Elev Sta Elev Sta Elev Sta
0 202.016 1.7 202.008 3.31 202 6.36
9.56 200.072 9.81 200 10.8 199.702 11.4
20.78 199.071 21.41 199.041 21.73 199.035 22.13
30.43 199.043 30.53 199.043 30.61 199 34.33
38.26 197.761 38.91 197.735 42.59 197.626 45.28
49.51 197.912 49.64 197.913 50.24 198 54_.26
55.54 199.006 55.6 199.007 56.47 199.015 56.56
58.36 199.031 64.08 199.075 66.11 199.058 71.53
78.09 198.205 79.43 198 80.3 197.717 82.64
85.78 196 87.38 195.494 88.82 195 90.55
93.73 193.361 95.06 193 96.61 192.832 96.99
99.02 192.647 104.34 192.001 104.36 192.001 104.39
108 191.6 114 191.6 114.5 192 116.67
120.23 193 120.93 193.226 123.26 194 125.52
129.05 195.811 130 196 130.82 196.156 134.81
139.91 197.009 140.26 197.01 149.58 197.28 159.19
160.61 197.581 161.67 197.609 161.81 197.612 162.94
169.85 197.681 172.35 197.776 174.11 197.816 175.39
176.8 197.835 177.83 197.831 178.38 197.827 178.95
184.91 197.765 186.04 197.738 186.65 197.724 187.33
192.56 197.637 195.08 197.575 199.98 197.49 201.37
207.72 197.255 214.28 197.01 214.52 197 219.09
221.92 196.225 229.69 196.45 231.97 196.372 232.71
235.42 196.321 237.27 196.318 238.24 196.334 239.43
248.74 196.965 250.8 197
Manning®s n Values num= 3
Sta n Val Sta n Val Sta n Val
0] .05 107.5 .035 114.5 .05
Bank Sta: Left Right Lengths: Left Channel Right
107.5 114.5 130 200 160
Ineffective Flow num=
Sta L Sta R Elev Permanent
0] 107.5 200 F
114.5 250.8 200 F
Left Levee Station= 64.08 Elevation= 199.075
Right Levee Station= 175.39 Elevation= 197.838
CROSS SECTION OUTPUT Profile #100-year
E.G. Elev (m) 193.07 Element
Right OB
Vel Head (m) 0.48 Wt. n-Vval.
W.S. Elev (m) 192 .59 Reach Len. (m)
160.00
Crit W.S. (m)) 192 .59 Flow Area (m2)
E.G. Slope (m/m) 0.012821 Area (m2)
1.89
Q Total (m3/s) 20.59 Flow (m3/s)
Top Width (m) 19.24 Top Width (m)
4.25
Vel Total (n/s) 3.07 Avg. Vel. (n/s)
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Elev
201.056
199.711
199.012

198.39
197.715
198.904
199.016
199.016

197
194.411
192.821

192

192
194.789

197
197.543
197.638
197.838
197.822
197.708
197.459
196.443
196.357
196.362

Coeff

Left O

130.00

3.28

7.99

Sta
6.55
13.91
28.32
36.83
49 .27
54.69
58.01
73.74
84.16
91.82
97.75
107.5
119.53
126.17
136.27
159.78
163.7
176.32
180.79
192.06
203.14
220.61
233.41
242 .98

Contr.
.3

E

199.
199.

197.
199.
196.
192.
192.

197.
197.
197.
197
197.
197.
197.
196.
196.
196.

Ex

lev
201
257
055
198
928
199
028
199
504
194
766
192
809
195
006
568
652

-837

795
647
409
279
345
554

pan.
-5

B Channel

200.

20.

0.035

00
6.72
6.72
59
7.00
3.07
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Max Chl Dpth (m) 0.99 Hydr. Depth (m) 0.96
Conv. Total (m3/s) 181.8 Conv. (m3/s) 181.8
Length wtd. (m) 199.34 Wetted Per. (m) 7.28
Min Ch EI (m) 191.60 Shear (N/m2) 115.98
Alpha 1.00 Stream Power (N/m s) 355.55
Frctn Loss (m) 1.06 Cum Volume (1000 m3) 30.97 52.54
zz&:g E Loss (M) 0.13  Cum SA (1000 m2) 30.77 18.15

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, valid, water surface was used.

CROSS SECTION OUTPUT Profile #Regional w red™n

E.G. Elev (m) 196.35 Element Left OB Channel
Right OB
Vel Head (m) 1.57 wt. n-Val. 0.035
W.S. Elev (m) 194.78 Reach Len. (m) 130.00 200.00
168}?2 W.S. (m) 194.78  Flow Area (m2) 22.09
E.G. Slope (m/m) 0.008591 Area (m2) 34.85 22.09
1869$otal (m3/s) 122.56  Flow (m3/s) 122 .56
Top Width (m) 36.05 Top Width (m) 18.04 7.00
1192? Total (m/s) 5.55 Avg. Vel. (m/s) 5.55
Max Chl Dpth (m) 3.18 Hydr. Depth (m) 3.16
Conv. Total (m3/s) 1322.3 Conv. (m3/s) 1322.3
Length wtd. (m) 184.22 Wetted Per. (m) 7.28
Min Ch EI (m) 191.60 Shear (N/m2) 255.57
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Alpha 1.00 Stream Power (N/m s) 1418.26

Frctn Loss (m) 0.11 Cum Volume (1000 m3) 130.87 122 .47
173.74

C & E Loss (m) 0.77 Cum SA (1000 m2) 62.66 18.15
97.02

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