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CERTIFICATION

DESIGN ENGINEER’S STATEMENT
The attached hydraulic report was prepared under my direction and supervision and are correct
to the best of my knowledge and belief.  Said hydraulic report has been prepared according to
the criteria established by the County for drainage reports and said report is in conformity with
the master plan of the drainage basin.  I accept responsibility for any liability caused by any
negligent acts, errors or omissions on my part in preparation of this report.

SIGNATURE (Affix Seal):
       Brice  Hammersland,  P.E.

Colorado P.E. No.  56012        Date

OWNER/DEVELOPER’S STATEMENT
I, the developer, have read and will comply with all of the requirements specified in this
Drainage Report and Plan.

PT Eagleview LLC

Authorized Signature       Date

Joseph W. DesJardin

Director of Entitlements

Address:
1864 Woodmoor Drive
Monument, CO 80132

EL PASO COUNTY
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El
Paso County Engineering Criteria Manual and Land Development Code as amended.

Josh  Palmer,  P.E.            Date
County Engineer/ ECM Administrator

Conditions:
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INTRODUCTION

PURPOSE AND SCOPE

The purpose of this Hydraulic Report is to summarize the channel design and drainage
improvements to the West Tributary to the Falcon Basin drainage improvements (RWT054),
(RWT092), (RWT080), (SR1), and (RWT094) for the Eagleview (“the Project”) for PT Eagleview
LLC. The (RWT054 and RWT092) segments will be referred to as the North Channel and the
(RWT094) segment will be referred to as the South Channel through the report. The proposed
channel and drainage improvements include 10 drop structures, 6 rock chutes, and 1 sub-
regional full spectrum detention pond. The proposed channel improvements begin at the north
side of the Eagleview property and end approximately 3,400 feet to the south at the southern
property line of the Eagleview property. The Project is located within the jurisdictional limits of El
Paso County (“the County”).  Therefore, the hydrologic and hydraulic design is based on the
County’s criteria which is described in further detail within the report.

LOCATION

The Project is located approximately 4 miles northwest of Falcon, Colorado within Section 26,
Township 12 South, Range 65 West of the 6th Principal Meridian, County of El Paso, State of
Colorado (“the Site”). The Site comprises two parcels of land which are bound by Stapleton
Estates Filing No. 1 on the west and south, Paint Brush Hills Filing No. 14 (PCD File No.
SF2024) to the east, and the Rodgwick Subdivision and MFY Farm Subdivision to the north. A
vicinity map has been provided in the Appendix A of this report.

The Site is currently owned by PT Eagleview LLC and will be developed by PT Eagleview LLC.

DESCRIPTION OF PROPERTY

The Site is approximately 121 acres consisting of undeveloped land with native vegetation and
is classified as “Open Space” per Table 5-4 of the Drainage Criteria Manual of El Paso County.
Vegetation within the site is characterized primarily by prairie grasses along with some area of
scrub brush and a limited occurrence of small oaks. The Site does not currently provide water
quality or detention for the Project area. The existing land use is undeveloped vacant land.
There are no existing irrigation ditches on the Site.
The existing topography consists of slopes ranging from 1% to 20%. The west tributary of the
Falcon drainage basin runs from the northwest corner of the site to the southeast corner of the
Site.
The development of this site will include 38, 2 ½ acre single family lots, roadway improvements
to the site will include mowing, clearing and grubbing, weed control, paved access road
construction, roadway grading, one sub regional detention pond, two water quality features,
roadside ditches, culverts, drainage swales, native seeding and a proposed channel to convey
flows to the detention pond and water quality features.
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PROJECT BACKGROUND

The Project is located within the West Tributary of the Falcon Drainage Basin and is within the
Falcon Drainage Basin Planning Study completed by Matrix Design Group, September 2015
(DBPS). The watershed is generally located in the north central portion of El Paso County. The
watershed contains three natural streams and has an overall area of approximately 10.6 square
miles at the confluence of Black Squirrel Creek. The headwaters of the watershed are made up
of ponderosa pine forest, grassland on undeveloped land, and 2-to-5-acre rural residential lots.
The North and South channels are currently natural drainageways running through the
Eagleview development. The DBPS identified drainage improvements within the project site.
These improvements included grade control structures within the channel to help control
velocities and degradation throughout the channel as well as, keeping the channel as natural as
possible. In addition, to constructing a sub-regional detention pond onsite to provide water
quality treatment and provide flood attenuation for the 100-year storm event. See Appendix A
for excerpts from the DBPS. The North and South channels will maintain the existing channel
alignments. The North Channel will be a trapezoidal section with 4:1 side slopes and maintain a
channel slopes of 0.10% to 0.20%. To reduce velocities and keep the channel in a sub-critical
flow regime. To achieve the 0.10% to 0.20% channel slopes, the North Channel is proposing 4
grouted boulder drop structures and 2 constructed riffle drops structures due to the steepness of
the existing slopes in North Channel. The South Channel will also be a trapezoidal section with
4:1 side slopes and generally maintain a channel slope of 0.40% to reduce velocities and keep
the channel in a sub-critical flow regime. To achieve the 0.40% channel slope, the South
Channel is proposing 4 constructed riffle drops structures due to the steepness of the existing
slopes in South Channel.

EXISTING SUB-BASIN DESCRIPTIONS

Historically the runoff from the Site drains into the West Tributary reach of the Falcon drainage
basin. The West Tributary reach bisects the Site from north to south. The Site is located in
upper portion of the Falcon drainage basin. Onsite and offsite flows generally flow from north to
south overland over vacant and developed land to the West Tributary reach. The off-site basins
draining to the site generally encompass rural land with pockets of residential development.

PROPOSED SUB-BASIN DESCRIPTIONS

For the onsite proposed drainage conditions, stormwater will generally maintain historic flow
patterns from north to south. The proposed roadways will alter some of the existing flow paths.
The roadway ditches will capture runoff from the roadways and direct flows back to the existing
flow paths, which will ultimately outfall to existing natural drainage channels, sub regional pond,
or water quality features. The off-site basins are fully developed and no changes to the
upstream basins are anticipated. Refer to the Eagleview Final Drainage Report (SF-22-42) for
existing and future hydrologic analysis that was used for the design of the overall drainage
improvements for the Project.

PREVIOUS REPROTS

The following is a complete list of the existing reports pertaining to the Eagleview site analysis.

1. Falcon Drainage Basin Planning Study Selected Plan Report (DBPS), prepared by
Matrix Design Group, September 2015. PCD File No. MP132.
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2. Eagleview Subdivision Preliminary Drainage Report (PDR), prepared by Kimley-Horn,
October 28, 2022. PCD File No. SP216.

3. Eagleview Subdivision Final Drainage Report (FDR), prepared by Kimley-Horn, under
review.

DBPS DRAINAGE IMPROVMENTS

The DBPS made recommendations for channels (RWT054), (RWT092), (RWT080), and
(RWT094) onsite. The DBPS also identified a sub-regional dentition pond (SR1) to be
constructed onsite to provide water quality and flood attenuation. Refer to the DBPS excerpts in
Appendix A specially sheets 6-16 and 6-17 for the locations of the DBPS recommendations
mentioned above. These improvements were designed as part of the overall Eagleview
development.

RWT054 is located on the north side of the site and is known as the North Channel. The future
hydrologic calculations per the DBPS show 43 cfs for the 2-year flow and 480 cfs for the 100-
year for this channel section. The hydrologic calculations prepared for the Eagleview
development Final Drainage Report (FDR) were used for the design of the North and South
channels. The 2-year flow of 77.6 cfs at design point P13 was used as the basis to size the low
flow portion of the channel in reaches RWT054 and RWT092. Per MHFD criteria 70% of the 2-
year flow (54.3 cfs) or 10% of the 100-year (375 cfs) flow determined from design point P13,
whichever is greater is recommended to size the low flow portion of the channel. Therefore, the
low flow channel was sized using 70% of the 2-year flow. The 100-year flow of 285 cfs from
OB7 per the FDR was used to design reach RWT054. The alignment of this reach will remain in
the same location. Grouted sloping boulder drops will be used within this reach as well as
constructed riffle drops. The drop heights of the grouted sloping boulder drops range from 3.5’
to 4’ with 4:1 slopes. The drop heights of the constructed riffles are 3’ with 4% slopes. A total of
3 grouted sloping boulder drop structures and 2 constructed riffles will be utilized within this
reach. The channel sections outside of the drop structures within this reach will have a channel
slope that ranges from 0.10% to 0.20% to reduce the potential of erosion.

RWT092 is located between RWT054 and the sub regional detention pond SR1. There is a flow
change from reach RWT054 to RWT092. As mentioned above the low flow portion of the
channel for both reaches RWT054 and RWT092 were sized using 70% of the 2-year which is
54.3 cfs. However, the two reaches were designed using the actual 100-year flow change
occurring from reach RWT054 (285 cfs) to RWT (375 cfs). One grouted sloping boulder drop will
be used within this reach as well as riprap rock chute that outfalls into the sub-regional pond
SR1. The drop height of the grouted sloping boulder drop is 3.5’ with 4:1 slope. The channel
sections outside of the drop structure and rock chute within this reach will have a channel slope
of 0.20% to reduce the potential of erosion.

RWT080 is located west of RWT092 refer to sheet 6-17 in Appendix A of the DBPS excerpts.
The alignment of this reach will generally remain the same. This reach will have three riprap
rock chutes with stilling basins to address head cutting and to provide erosion protection to
reduce the potential of erosion. Downstream of rock chutes #3 and #4 turf reinforced matting
(TRM) is being proposed to help with providing erosion protection to reduce the potential of
erosion. Rock Cute #2 stilling basin will have dual function to help dissipate energy and function
as a forebay. The rock chutes were size for the 100-year storm event utilizing hydrologic
analysis performed in the FDR.
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RWT094 is located south of the sub-regional detention pond SR1 and is known as the South
Channel in this report. The future hydrologic calculations per the DBPS show 42 cfs for the 2-
year flow and 510 cfs for the 100-year for this channel section. The hydrologic calculations
prepared for the Eagleview development Final Drainage Report (FDR) were used for the design
of the North and South channels. The 2-year flow of 77.5 cfs at design point P3 was used as the
basis to size the low flow portion of the channel in this reach. Per MHFD criteria 70% of the 2-
year flow (54.3 cfs) or 10% of the 100-year (404.3 cfs) flow determined from design point P3,
whichever is greater is recommended to size the low flow portion of the channel. Therefore, the
low flow channel was sized using 70% of the 2-year flow. The 100-year flow of 404.3 cfs from
design point P3 per the FDR was used to design reach RWT094. The alignment of this reach
will remain in the same location. A total of 4 constructed riffles will be utilized within this reach.
The drop heights of the constructed riffles range from 2.3’ to 3’ with 3% to 4% slopes. The
channel sections outside of the drop structures within this reach will have a channel slope of
0.40% to reduce the potential of erosion.

SR1 is generally located in the middle of the development between reaches RWT092 and
RWT094. SR1 is a proposed sub-regional full spectrum detention pond which will provide 17.2
ac-ft of storage which is larger than the11.03 ac-ft pond shown in the DBPS. SR1 will include
three rock chutes #1, #2, and #6 with forebays to convey runoff into the pond. SR1 will also
include a concrete trickle channel, outlet structure with a micro pool, 2-72” RCPs, emergency
spillway, and a maintenance path. SR1 has been design to El Paso County’s design criteria.
Refer to the FDR detention pond and rock chute calculations.

HYDRAUILC ANALYSIS

The proposed channel design was modeled in HEC-RAS using flow rates based on the 2-, 10-,
and 100-yr design storms.  Flow rates were determined based on hydrologic analyses
completed as a part of the Eagleview Subdivision Final Drainage Report and the results of that
study are presented therein. The proposed channel was modeled as two distinct reaches (North
Channel and South Channel) which are separated by the proposed extended detention basin.
Upstream and downstream boundary conditions for both reaches were modeled based the the
normal depth slope. A Manning’s n value of 0.04 was assigned to the North Channel, both
within the channel and on the overbanks.  Where grouted sloped boulder and riffle drop
structures are proposed, Manning’s n values of 0.065 and 0.0395 were used, respectively.  The
Southern Channel was assigned a Manning’s n value of 0.035 throughout the channel and
overbanks and a Manning’s n value of 0.0395 where riffle drop structures are proposed.  There
is no lateral variation in Manning’s n values on the cross sections.

The North and South low flow channels are both designed to convey 70% of the 2-yr flow (55
cfs).  Due to the constrained and sinuous nature of the North Channel, the low flow geometry
consists of a 6-ft wide bottom and 3:1 side slopes while the South Channel low flow geometry
consists of a 6-ft bottom and 4:1 side slopes.  See FlowMaster cross sections for the low flow
channels in the Appendix B. The North Channel cross section then transitions to a 3-ft bench at
a 1% slope and then 4:1 side slopes to tie into the existing grade.  Riprap armoring is proposed
within the North Channel to ensure the stabilization of banks along curved lengths of channel.
The South Channel becomes considerably wider than the North Channel and this allows for a
larger bench of varying width at a 4% slope which transitions to a 4:1 side slope that ties into
existing grades. The stated cross section geometries allow for a maximum channel depth of less
than 5-ft, a Froude value of less than 0.8, and shear stress of less than 1.2 lb/sf throughout both
channels.  See Table 1, below for a description of all design parameters for the proposed
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channels. Refer to Appendix B for drop structure and supporting HEC-RAS channel
calculations.

Table 1: Hydraulic Design Parameters
Design Criteria Design Value

Maximum 100-year depth outside of
bankfull channel 5 ft
Maximum 100-year velocity, main channel 5 ft/s
Froude No., 100-year, main channel 0.8
Maximum Shear Stress, 100-year, main
channel 1.2 lb/sf
Minimum bankfull capacity of bankfull
channel (based on future development
conditions)

70% of 2-year discharge or 10% of 100-
year discharge, whichever is greater

Maximum overbank side slope 4(H):1(V)
Maximum bankfull side slope 2.5(H):1(V)

MAINTENANCE

Maintenance access for the proposed channel improvements is provided by proposed access
roads adjacent to the North and South Channels.  Access for the North Channel is provided
from proposed Chemita Trail and South Arroya Lane while access for the South Channel is
provided from proposed South Arroya Lane.  See the Construction Documents in Appendix C
for the proposed locations of maintenance access roads.

Once construction of the proposed channel improvements are completed, maintenance of the
channel will be the responsibility of El Paso County.  Ownership of all drainage facilities within
public rights-of-way shall fall to El Paso County, pending Board of County Commissioners
approval.

FLOODPLAIN STATEMENT

There is no FEMA mapped floodplain on the project site. Refer to Appendix A for the Flood
Insurance Rate Map (FIRM) number 08041C05350G effective date, December 7, 2018.

CONCLUSION

The Eagleview development lies within the West Tributary of the Falcon Basin Area Watershed.
This report has been prepared in accordance with El Paso County stormwater criteria. It outlines
the channel improvements onsite. The channel improvements are in general conformance with
the DBPS. Additionally, the Site runoff and storm drain facilities will not adversely affect the
downstream and surrounding developments.
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Sub Regional Pond Impervious Area Appendix D 1/1

Pond DA (ft2) DA (Acres) Impervious Area (ft2) % Impervious
Sub Regional Pond SR1 30,622,649 703 831,542 3%
Paint Brush Hills Pond C 5,234,130 120 982,938 19%
Paint Brush Hills Pond A 2,811,615 65 832,760 30%
Paint Brush Hills Pond B1 & B2 10,050,309 231 3,095,805 31%
Sub Regional Pond SR2 17,141,776 394 1,300,551 8%
The Meadows Pond #1 1,601,777 37 127,495 8%
Sub Regional Pond SR3 11,154,554 256 805,816 7%
Regional Pond WU 20,333,432 467 5,914,148 29%
Woodmen Hills Pond H 15,479,390 355 4,492,233 29%
The Meadows Pond #2 8,081,678 186 902,796 11%
Sub Regional Pond SR4 8,717,356 200 1,238,224 14%
Regional pond MN 7,343,530 169 2,065,458 28%
Woodmen Hills Pond #5 1,212,993 28 773,858 64%
Regional Pond R1 23,851,242 548 3,448,795 14%
Paint Brush Hills Pond #4 4,045,968 93 1,167,110 29%
Sub Regional Pond SR6 5,943,070 136 1,971,083 33%
Woodmen Hills Pond #1 North & South 9,842,788 226 2,585,592 26%
Woodmen Hills Pond #2 3,267,140 75 623,185 19%
Woodmen Hills Pond #3 7,957,332 183 1,741,407 22%
Woodmen Hills Pond #4 15,092,968 346 5,150,148 34%
Sub Regional Pond SR5 29,299,647 673 2,287,324 8%
Regional Pond R2 52,661,473 1,209 1,520,507 3%

Notes

1) Areas calculated in ArcMap

2) These values are used for calculating the required EURV/WQCV only

3) Some values incude the drainage areas contributing to upstream ponds where that pond was not able to provide an EURV/WQCV

Falcon DBPS
Sub Regional Pond Drainage & Impervious Area
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Brice.Hammersland
Highlight
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Paint Brush Hills Pond C
EURV = 2.2 AF
100-yr Volume = 6.8 AF
Q2 in = 56 cfs
Q2 out = 3 cfs
Q100 in = 300 cfs
Q100 out = 140 cfs
See Detail on Sheet 6-55

Small Drop Structure
See Detail on Sheet 6-54
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* These approximate 100-yr floodplain boundaries are for planning
purposes only.  This information is not intended to replace the information
provided on the FEMA Flood Insurance Rate Maps for this area.
** These are conceptual design drawings and are subject  to change.  These 
drawings are not intended for construction purposes.

°

°

!

!

!

!

!

!

!
!

West Tributary

37
21

9

36
91

5

36
49

6

36
32

8

36
12

9

36
01

9

7150 7150

7160 7160

7170 7170

7180 7180

7190 7190

7200 7200

36200

36400

36600

36800

37000

37200

37400

37600

0 100 200
Feet

!

!

!

!

38
81

9

38
41

9

38
01

9

37
61

9
West Tributary

7170 7170

7180 7180

7190 7190

7200 7200

7210 7210

7220 7220
37600

37800

38000

38200

38400

38600

38800

39000

Bridge
Culvert
Road

WSE (5-yr)
WSE (100-yr)
Existing Invert

jeff_clonts
Text Box
Note:Infrastructure and channel improvements shown may vary slightlyfrom the final list published in the accompanying report as a result offee revisions that have occurred following the preparation of thisfigure.  For current information as of September 2015, please seetables in Section 6 of the accompanying report.

Brice.Hammersland
Line

Brice.Hammersland
Text Box
SITE



c
!

Sub Regional Pond SR1
WQCV = 1.6 AF
100-yr Volume = 11 AF
Q2 in = 54 cfs
Q2 out = 42 cfs
Q100 in = 610 cfs
Q100 out = 510 cfs
See Detail on Sheet 6-55
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Small Drop Structure
See Detail on Sheet 6-54

Small Drop Structure
See Detail on Sheet 6-54

WT 11 - Arroya Ln.
EX Size:  1' Circular CMP (x1)
Private drive; no modifications are proposed.
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Note:
Infrastructure and channel improvements shown may vary slightly
from the final list published in the accompanying report as a result of
fee revisions that have occurred following the preparation of this
figure.  For current information as of September 2015, please see
tables in Section 6 of the accompanying report.

Reach Alternative Total (ft)
Natural Channel Design 13,216
Protect in Place 64,325
Roadside Ditch Improvement 7,519
Small Drop Structures w/ Toe Protection 50,750

Pond
Q2 In 
(cfs)

Q2 Out 
(cfs)

Q100 In 
(cfs)

Q100 Out 
(cfs)

Required 
Volume (AF)2

Paint Brush Hills Pond #4 PBH 4 38 29 200 150 1.34
Paint Brush Hills Pond A PBH A 35 7 170 140 2.62
Paint Brush Hills Pond B1 PBH B1 80 51 420 270 9.17
Paint Brush Hills Pond B2 PBH B2 51 10 270 180 12.09
Paint Brush Hills Pond C PBH C 56 3 300 140 6.77

Regional Pond MN R MN 65 32 850 820 7.53
Regional Pond R1 R R1 110 77 1,600 1,500 25.00
Regional Pond R2 R R2 140 140 2,200 2,200 3.13

Regional Pond WU South R WUs 47 22 1,100 930 39.54
Sub Regional Pond SR1 SR 1 54 42 610 510 11.03
Sub Regional Pond SR2 SR 2 65 65 840 840 2.05
Sub Regional Pond SR3 SR 3 72 72 910 910 1.03
Sub Regional Pond SR4 SR 4 130 27 1,000 730 19.37
Sub Regional Pond SR6 SR 6 74 9 390 200 11.82
The Meadows Pond #1 M 1 11 0 70 0 3.25
The Meadows Pond #2 M 2 28 5 210 100 7.94

Woodmen Hills Pond #1 North WH 1N 65 61 390 260 7.13
Woodmen Hills Pond #1 South WH 1S 61 10 260 260 8.78

Woodmen Hills Pond #2 WH 2 37 10 270 250 9.18
Woodmen Hills Pond #3 WH 3 110 13 530 360 8.35
Woodmen Hills Pond #4 WH 4 110 15 790 260 40.45
Woodmen Hills Pond #5 WH 5 40 1 130 20 4.10
Woodmen Hills Pond H WH H 140 110 750 750 2.66

Notes
1:  Represents future hydrology with retrofit existing detention ponds and 7 new sub regional detention ponds
2:  Required volume to highest WSE not including embankment

Sub Regional Detention Alternative1
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Inputs & Calculations 



River Station Contraction Expansion River Station Contraction Expansion River Station Contraction Expansion
47452.25 0.1 0.3 15477.33 0.1 0.3 32631.79 0.1 0.3
47423.5*  0.1 0.3 15411.72 0.1 0.3 32576.48 0.1 0.3
47394.8*  0.3 0.5 15205.81 0.1 0.3 32537.9*  0.1 0.3
47366.1*  0.3 0.5 15182.0*  0.1 0.3 32499.3*  0.1 0.3
47337.4*  0.3 0.5 15158.2*  0.1 0.3 32460.7*  0.1 0.3
47308.71 0.3 0.5 15134.4*  0.1 0.3 32422.2 0.3 0.5
47262 Culvert 15110.6*  0.1 0.3 32376.64 Culvert
47224.28 0.3 0.5 15086.8*  0.1 0.3 32335.71 0.3 0.5
47079.43 0.1 0.3 15063.05 0.1 0.3 32288.3*  0.3 0.5
46818.78 0.1 0.3 14907.55 0.1 0.3 32241.*   0.3 0.5
46418.78 0.1 0.3 14773.98 0.1 0.3 32193.6*  0.3 0.5
46207.62 0.1 0.3 14507.55 0.1 0.3 32146.2*  0.3 0.5
46026.9 0.1 0.3 14107.55 0.1 0.3 32098.94 0.1 0.3
45892.82 0.1 0.3 13707.55 0.1 0.3 31698.94 0.3 0.5
45796.67 0.3 0.5 13306.32 0.1 0.3 31657.1*  0.3 0.5
45766.17 Culvert 13111.17 0.1 0.3 31615.3*  0.3 0.5
45708.32 0.3 0.5 12893 0.1 0.3 31573.5*  0.3 0.5
45564.77 0.1 0.3 12511.32 0.1 0.3 31531.79 0.3 0.5
45218.78 0.1 0.3 12037.33 0.1 0.3 31486 Culvert
44818.78 0.1 0.3 11628.61 0.1 0.3 31411.01 0.3 0.5
44499.26 0.1 0.3 11228.61 0.1 0.3 31375.5*  0.3 0.5
44418.78 0.1 0.3 10828.61 0.3 0.5 31340.1*  0.3 0.5
44018.78 0.1 0.3 10741.93 0.3 0.5 31304.66 0.1 0.3
43618.78 0.1 0.3 10706 Culvert 30904.66 0.1 0.3
43453.91 0.1 0.3 10665.96 0.3 0.5 30742.51 0.1 0.3
43386.36 0.1 0.3 10428.61 0.1 0.3 28941.08 0.1 0.3
43218.78 0.1 0.3 10028.61 0.1 0.3 28754.33 0.1 0.3
42818.78 0.1 0.3 9628.612 0.1 0.3 28478.62 0.1 0.3
42418.78 0.1 0.3 9228.612 0.1 0.3 28298.89 Culvert
42018.78 0.1 0.3 8741.269 0.1 0.3 28137.71 0.3 0.5
41774.8 0.1 0.3 8483.946 0.3 0.5 28081.78 0.1 0.3
41539.1 0.1 0.3 7238 Culvert 27748.51 0.1 0.3
41465.66 0.3 0.5 6738.77 0.3 0.5 27350.22 0.1 0.3
41441.59 Culvert 6420.92 0.1 0.3 26950.22 0.1 0.3
41405.38 0.3 0.5 6411.64*  0.1 0.3 26646.28 0.3 0.5
41368.0*  0.1 0.3 6402.37*  0.1 0.3 26550.03 0.3 0.5
41330.7*  0.1 0.3 6393.09*  0.1 0.3 26454.7 Culvert
41293.4*  0.1 0.3 6383.82*  0.1 0.3 26366.53 0.3 0.5
41256.1*  0.1 0.3 6374.54*  0.1 0.3 26300.77 0.1 0.3
41218.78 0.1 0.3 6365.27*  0.1 0.3 26150.22 0.1 0.3
40884.05 0.1 0.3 6356.00*  0.1 0.3 25750.22 0.1 0.3
40418.78 0.1 0.3 6346.727 0.3 0.5 25599.02 0.1 0.3

West Tributary Middle Tributary East Tributary

Falcon DBPS
Expansion & Contraction Coefficients

Expansion & Contraction Values Appendix B 1/263



River Station Frctn (n/K) n #1 n #2 n #3 River Station Frctn (n/K) n #1 n #2 n #3 River Station Frctn (n/K) n #1 n #2 n #3
47452.25 n 0.08 0.05 0.08 15477.33 n 0.08 0.05 0.08 32631.79 n 0.08 0.05 0.08
47423.5*  n 0.08 0.05 0.08 15411.72 n 0.08 0.05 0.08 32576.48 n 0.08 0.05 0.08
47394.8*  n 0.08 0.05 0.08 15205.81 n 0.08 0.05 0.08 32537.9*  n 0.08 0.05 0.08
47366.1*  n 0.08 0.05 0.08 15182.0*  n 0.08 0.05 0.08 32499.3*  n 0.08 0.05 0.08
47337.4*  n 0.08 0.05 0.08 15158.2*  n 0.08 0.05 0.08 32460.7*  n 0.08 0.05 0.08
47308.71 n 0.08 0.05 0.08 15134.4*  n 0.08 0.05 0.08 32422.2 n 0.08 0.05 0.08
47262 Culvert 15110.6*  n 0.08 0.05 0.08 32376.64 Culvert
47224.28 n 0.08 0.05 0.08 15086.8*  n 0.08 0.05 0.08 32335.71 n 0.08 0.05 0.08
47079.43 n 0.08 0.05 0.08 15063.05 n 0.08 0.05 0.08 32288.3*  n 0.08 0.05 0.08
46818.78 n 0.08 0.05 0.08 14907.55 n 0.08 0.05 0.08 32241.*   n 0.08 0.05 0.08
46418.78 n 0.08 0.05 0.08 14773.98 n 0.08 0.05 0.08 32193.6*  n 0.08 0.05 0.08
46207.62 n 0.08 0.05 0.08 14507.55 n 0.08 0.05 0.08 32146.2*  n 0.08 0.05 0.08
46026.9 n 0.08 0.05 0.08 14107.55 n 0.08 0.05 0.08 32098.94 n 0.08 0.05 0.08
45892.82 n 0.08 0.05 0.08 13707.55 n 0.08 0.05 0.08 31698.94 n 0.08 0.05 0.08
45796.67 n 0.08 0.05 0.08 13306.32 n 0.08 0.05 0.08 31657.1*  n 0.08 0.05 0.08
45766.17 Culvert 13111.17 n 0.08 0.05 0.08 31615.3*  n 0.08 0.05 0.08
45708.32 n 0.08 0.05 0.08 12893 n 0.08 0.05 0.08 31573.5*  n 0.08 0.05 0.08
45564.77 n 0.08 0.05 0.08 12511.32 n 0.08 0.05 0.08 31531.79 n 0.08 0.05 0.08
45218.78 n 0.08 0.05 0.08 12037.33 n 0.08 0.05 0.08 31486 Culvert
44818.78 n 0.08 0.05 0.08 11628.61 n 0.08 0.05 0.08 31411.01 n 0.08 0.05 0.08
44499.26 n 0.08 0.05 0.08 11228.61 n 0.08 0.05 0.08 31375.5*  n 0.08 0.05 0.08
44418.78 n 0.08 0.05 0.08 10828.61 n 0.08 0.05 0.08 31340.1*  n 0.08 0.05 0.08
44018.78 n 0.08 0.05 0.08 10741.93 n 0.08 0.05 0.08 31304.66 n 0.08 0.05 0.08
43618.78 n 0.08 0.05 0.08 10706 Culvert 30904.66 n 0.08 0.05 0.08
43453.91 n 0.08 0.05 0.08 10665.96 n 0.08 0.05 0.08 30742.51 n 0.08 0.05 0.08
43386.36 n 0.08 0.05 0.08 10428.61 n 0.08 0.05 0.08 28941.08 n 0.08 0.05 0.08
43218.78 n 0.08 0.05 0.08 10028.61 n 0.08 0.05 0.08 28754.33 n 0.08 0.05 0.08
42818.78 n 0.08 0.05 0.08 9628.612 n 0.08 0.05 0.08 28478.62 n 0.08 0.05 0.08
42418.78 n 0.08 0.05 0.08 9228.612 n 0.08 0.05 0.08 28298.89 Culvert
42018.78 n 0.08 0.05 0.08 8741.269 n 0.08 0.05 0.08 28137.71 n 0.08 0.07 0.08
41774.8 n 0.08 0.05 0.08 8483.946 n 0.08 0.05 0.08 28081.78 n 0.08 0.07 0.08
41539.1 n 0.08 0.05 0.08 7238 Culvert 27748.51 n 0.08 0.07 0.08
41465.66 n 0.08 0.05 0.08 6738.77 n 0.15 0.07 0.15 27350.22 n 0.08 0.07 0.08
41441.59 Culvert 6420.92 n 0.15 0.07 0.15 26950.22 n 0.08 0.07 0.08
41405.38 n 0.08 0.05 0.08 6411.64*  n 0.15 0.07 0.15 26646.28 n 0.08 0.07 0.08
41368.0*  n 0.08 0.05 0.08 6402.37*  n 0.15 0.07 0.15 26550.03 n 0.08 0.07 0.08
41330.7*  n 0.08 0.05 0.08 6393.09*  n 0.15 0.07 0.15 26454.7 Culvert
41293.4*  n 0.08 0.05 0.08 6383.82*  n 0.15 0.07 0.15 26366.53 n 0.08 0.07 0.08
41256.1*  n 0.08 0.05 0.08 6374.54*  n 0.15 0.07 0.15 26300.77 n 0.08 0.07 0.08
41218.78 n 0.08 0.05 0.08 6365.27*  n 0.15 0.07 0.15 26150.22 n 0.08 0.07 0.08
40884.05 n 0.08 0.05 0.08 6356.00*  n 0.15 0.07 0.15 25750.22 n 0.08 0.07 0.08
40418.78 n 0.08 0.05 0.08 6346.727 n 0.15 0.07 0.15 25599.02 n 0.08 0.07 0.08

Middle Tributary East TributaryWest Tributary

Falcon DBPS
Manning's n Values
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River Station Frctn (n/K) n #1 n #2 n #3 River Station Frctn (n/K) n #1 n #2 n #3 River Station Frctn (n/K) n #1 n #2 n #3
Middle Tributary East TributaryWest Tributary

Falcon DBPS
Manning's n Values

40018.78 n 0.08 0.03 0.08 6320.979 n 0.15 0.07 0.15 25501.42 n 0.08 0.07 0.08
39618.78 n 0.08 0.03 0.08 6276.979 Bridge 25447.05 n 0.08 0.07 0.08
39218.78 n 0.08 0.03 0.08 6210.5 n 0.15 0.07 0.15 25383.89 n 0.08 0.07 0.08
38818.78 n 0.08 0.03 0.08 6158.16*  n 0.15 0.07 0.15 25320.79 n 0.08 0.07 0.08
38418.78 n 0.08 0.03 0.08 6105.82*  n 0.15 0.07 0.15 25265.56 n 0.08 0.07 0.08
38018.78 n 0.08 0.03 0.08 6053.48*  n 0.15 0.07 0.15 25173.45 n 0.08 0.07 0.08
37618.78 n 0.08 0.03 0.08 6001.15*  n 0.15 0.07 0.15 24950.22 n 0.08 0.07 0.08
37218.78 n 0.08 0.03 0.08 5948.81*  n 0.15 0.07 0.15 24550.22 n 0.08 0.07 0.08
36914.66 n 0.08 0.03 0.08 5896.477 n 0.15 0.07 0.15 24161.18 n 0.08 0.07 0.08
36496.14 n 0.08 0.03 0.08 5551.916 n 0.15 0.07 0.15 24122.58 n 0.08 0.07 0.08
36328.17 n 0.08 0.03 0.08 5362.949 n 0.15 0.07 0.15 24087.33 n 0.08 0.07 0.08
36128.98 n 0.08 0.03 0.08 5337.60*  n 0.15 0.07 0.15 24032.8 n 0.08 0.07 0.08
36018.78 n 0.08 0.03 0.08 5312.26*  n 0.15 0.07 0.15 23750.22 n 0.08 0.07 0.08
35953.11 n 0.08 0.03 0.08 5286.91*  n 0.15 0.07 0.15 23617.72 n 0.08 0.07 0.08
35609.06 n 0.08 0.03 0.08 5261.57*  n 0.15 0.07 0.15 23513.91 n 0.08 0.07 0.08
35576.41 n 0.08 0.03 0.08 5236.23*  n 0.15 0.07 0.15 23413.07 Culvert
35218.78 n 0.08 0.03 0.08 5210.887 n 0.15 0.07 0.15 23316.27 n 0.15 0.07 0.15
35054.37 n 0.08 0.03 0.08 5184.12 Bridge 23184.63 n 0.15 0.07 0.15
35025.09 n 0.08 0.03 0.08 5159.05 n 0.15 0.07 0.15 22950.22 n 0.15 0.07 0.15
34818.78 n 0.08 0.03 0.08 5120.029 n 0.15 0.07 0.15 22550.22 n 0.15 0.07 0.15
34639.33 n 0.08 0.03 0.08 5091.662 n 0.15 0.07 0.15 22150.22 n 0.15 0.07 0.15
34399.04 n 0.08 0.03 0.08 5035.56 Culvert 21750.22 n 0.15 0.07 0.15
34320.25 n 0.08 0.05 0.08 4988.302 n 0.15 0.07 0.15 21732.7*  n 0.15 0.07 0.15
34018.33 n 0.08 0.05 0.08 4971.81*  n 0.15 0.07 0.15 21715.3*  n 0.15 0.07 0.15
33792.91 n 0.08 0.05 0.08 4955.33*  n 0.15 0.07 0.15 21697.9*  n 0.15 0.07 0.15
33635.33 n 0.08 0.05 0.08 4938.84*  n 0.15 0.07 0.15 21680.48 n 0.15 0.07 0.15
33235.67 n 0.08 0.05 0.08 4922.36*  n 0.15 0.07 0.15 21604.86 Culvert
32862.6 n 0.08 0.05 0.08 4905.881 n 0.15 0.07 0.15 21520.49 n 0.08 0.07 0.08
32439.34 n 0.08 0.05 0.08 4751.912 n 0.15 0.07 0.15 21350.22 n 0.08 0.07 0.08
32034.26 n 0.08 0.05 0.08 4351.913 n 0.15 0.07 0.15 21169.19 n 0.08 0.07 0.08
31765.2 n 0.08 0.05 0.08 3951.913 n 0.15 0.07 0.15 21150.6*  n 0.08 0.07 0.08
31571.99 n 0.08 0.05 0.08 3849.362 n 0.15 0.07 0.15 21132.0*  n 0.08 0.07 0.08
31384.44 n 0.08 0.03 0.08 3822.34*  n 0.15 0.07 0.15 21113.4*  n 0.08 0.07 0.08
31149.9 n 0.08 0.03 0.08 3795.32*  n 0.15 0.07 0.15 21094.9*  n 0.08 0.07 0.08
30906.88 n 0.08 0.03 0.08 3768.30*  n 0.15 0.07 0.15 21076.3*  n 0.08 0.07 0.08
30466.36 n 0.08 0.03 0.08 3741.28*  n 0.15 0.07 0.15 21057.78 n 0.08 0.07 0.08
30109.14 n 0.08 0.03 0.08 3714.26 n 0.15 0.07 0.15 20950.22 n 0.08 0.07 0.08
29876.27 n 0.08 0.03 0.08 3667.171 Culvert 20786.19 n 0.08 0.07 0.08
29632.62 n 0.08 0.03 0.08 3619.655 n 0.15 0.07 0.15 20763.13 n 0.08 0.07 0.08
29330.53 n 0.08 0.03 0.08 3385.78*  n 0.15 0.07 0.15 20550.22 n 0.08 0.07 0.08
29004.24 n 0.08 0.03 0.08 3151.913 n 0.15 0.07 0.15 20452.99 n 0.08 0.07 0.08
28833.58 n 0.08 0.03 0.08 2744.492 n 0.15 0.07 0.15 20393.38 n 0.08 0.07 0.08
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River Station Contraction Expansion River Station Contraction Expansion River Station Contraction Expansion
West Tributary Middle Tributary East Tributary

Falcon DBPS
Expansion & Contraction Coefficients

40018.78 0.1 0.3 6320.979 0.3 0.5 25501.42 0.1 0.3
39618.78 0.1 0.3 6276.979 Bridge 25447.05 0.1 0.3
39218.78 0.1 0.3 6210.5 0.3 0.5 25383.89 0.1 0.3
38818.78 0.1 0.3 6158.16*  0.3 0.5 25320.79 0.1 0.3
38418.78 0.1 0.3 6105.82*  0.3 0.5 25265.56 0.1 0.3
38018.78 0.1 0.3 6053.48*  0.3 0.5 25173.45 0.1 0.3
37618.78 0.1 0.3 6001.15*  0.3 0.5 24950.22 0.1 0.3
37218.78 0.1 0.3 5948.81*  0.3 0.5 24550.22 0.1 0.3
36914.66 0.1 0.3 5896.477 0.1 0.3 24161.18 0.1 0.3
36496.14 0.1 0.3 5551.916 0.1 0.3 24122.58 0.1 0.3
36328.17 0.1 0.3 5362.949 0.1 0.3 24087.33 0.1 0.3
36128.98 0.1 0.3 5337.60*  0.1 0.3 24032.8 0.1 0.3
36018.78 0.1 0.3 5312.26*  0.1 0.3 23750.22 0.1 0.3
35953.11 0.1 0.3 5286.91*  0.1 0.3 23617.72 0.3 0.5
35609.06 0.1 0.3 5261.57*  0.1 0.3 23513.91 0.3 0.5
35576.41 0.1 0.3 5236.23*  0.3 0.5 23413.07 Culvert
35218.78 0.1 0.3 5210.887 0.3 0.5 23316.27 0.3 0.5
35054.37 0.1 0.3 5184.12 Bridge 23184.63 0.1 0.3
35025.09 0.1 0.3 5159.05 0.3 0.5 22950.22 0.1 0.3
34818.78 0.1 0.3 5120.029 0.3 0.5 22550.22 0.1 0.3
34639.33 0.1 0.3 5091.662 0.3 0.5 22150.22 0.1 0.3
34399.04 0.1 0.3 5035.56 Culvert 21750.22 0.3 0.5
34320.25 0.1 0.3 4988.302 0.3 0.5 21732.7*  0.3 0.5
34018.33 0.1 0.3 4971.81*  0.1 0.3 21715.3*  0.3 0.5
33792.91 0.1 0.3 4955.33*  0.1 0.3 21697.9*  0.3 0.5
33635.33 0.1 0.3 4938.84*  0.1 0.3 21680.48 0.3 0.5
33235.67 0.1 0.3 4922.36*  0.1 0.3 21604.86 Culvert
32862.6 0.1 0.3 4905.881 0.1 0.3 21520.49 0.3 0.5
32439.34 0.1 0.3 4751.912 0.1 0.3 21350.22 0.1 0.3
32034.26 0.1 0.3 4351.913 0.1 0.3 21169.19 0.1 0.3
31765.2 0.1 0.3 3951.913 0.1 0.3 21150.6*  0.1 0.3
31571.99 0.1 0.3 3849.362 0.1 0.3 21132.0*  0.1 0.3
31384.44 0.1 0.3 3822.34*  0.3 0.5 21113.4*  0.1 0.3
31149.9 0.1 0.3 3795.32*  0.3 0.5 21094.9*  0.1 0.3
30906.88 0.1 0.3 3768.30*  0.3 0.5 21076.3*  0.1 0.3
30466.36 0.1 0.3 3741.28*  0.3 0.5 21057.78 0.1 0.3
30109.14 0.1 0.3 3714.26 0.3 0.5 20950.22 0.1 0.3
29876.27 0.1 0.3 3667.171 Culvert 20786.19 0.1 0.3
29632.62 0.1 0.3 3619.655 0.3 0.5 20763.13 0.1 0.3
29330.53 0.1 0.3 3385.78*  0.1 0.3 20550.22 0.1 0.3
29004.24 0.1 0.3 3151.913 0.1 0.3 20452.99 0.1 0.3
28833.58 0.1 0.3 2744.492 0.1 0.3 20393.38 0.1 0.3
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2‐yr 5‐yr 10‐yr 25‐yr 50‐yr 100‐yr 2‐yr 5‐yr 10‐yr 25‐yr 50‐yr 100‐yr
JWT 010 47452.3 9 21 32 58 73 89 9 21 32 58 73 89
JWT 042 47079.4 15 37 57 110 140 170 15 37 57 110 140 170
JWT 044 45564.8 24 59 89 170 210 260 24 59 89 170 210 260
JWT 050 42418.0 43 110 170 310 390 480 43 110 170 310 390 480
JWT 090 40018.0 67 160 250 470 600 740 68 160 250 480 610 730
JWT 120 36496.2 84 190 300 570 740 910 85 190 300 570 730 920
JWT 172 34399.0 90 210 320 600 760 930 99 210 320 600 760 960
JWT 180 31149.0 0 15 130 420 590 770 100 220 330 620 800 1000
JWT 200 27507.0 14 32 150 470 670 880 110 230 360 690 890 1200
JWT 210 24630.0 21 50 170 510 720 950 85 210 390 780 950 1100
JWT 234 21713.0 50 93 180 540 760 1000 130 270 420 810 1100 1400
Pond WU North Inflow 19803.0 65 120 186 548 769 1017 128 272 423 813 1054 1398
Pond WU South Inflow 18554.8 14 46 97 508 727 972 83 235 385 773 1013 1347
JWT 240 17784.0 26 54 86 410 670 890 83 200 380 770 940 1100
JWT 260 17399.7 47 92 130 420 690 910 86 210 390 790 970 1100
RWT 295 14577.8 49 97 130 430 690 910 86 210 390 790 970 1100
JWT 310 13268.4 120 230 370 730 1000 1300 160 420 640 1100 1400 1700
JWT 320 10574.0 120 250 370 740 1000 1300 160 410 630 1100 1400 1700
RWT 352 + WT350 8227.4 146 295 440 870 1170 1510 198 479 730 1290 1630 1980
JWT 352 5544.6 160 320 520 1000 1400 1900 210 530 820 1400 2000 2400
JWT 374_OUT 5379.9 190 400 600 1200 1500 1900 230 560 860 1500 2000 2500

2‐yr 5‐yr 10‐yr 25‐yr 50‐yr 100‐yr 2‐yr 5‐yr 10‐yr 25‐yr 50‐yr 100‐yr
JMT 010 15477.3 1 11 25 62 120 160 1 11 25 62 120 160
RMT 62 + MT 60 14907.6 9 32 58 124 190 259 31 70 108 202 280 360
JMT 070 9628.6 61 180 280 510 630 760 150 350 490 800 980 1200
Reg Pond MN Inflow 6738.8 65 180 289 514 644 776 151 360 495 813 991 1184
JMT 080 6346.7 40 110 260 510 640 770 86 330 490 810 980 1200
RMT 102 6210.5 40 110 260 510 640 770 86 320 490 800 980 1200
JMT 106 5363 45 120 260 530 660 800 92 320 490 820 1000 1200
JMT 110 4905.9 46 120 260 540 680 820 94 320 500 830 1000 1200
RMT 114 1489.7 46 120 260 540 670 820 94 320 500 830 1000 1200

Falcon DBPS
Steady Flow Data

West Tributary

Middle Tributary

Existing Peak Flows (cfs) Future Peak Flows (cfs)
HEC‐RAS SectionHydrologic Element

Hydrologic Element HEC‐RAS Section
Existing Peak Flows (cfs) Future Peak Flows (cfs)
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Reach River Sta Profile Q Left Q Channel Q Right Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # XS Headloss Shear Total
(cfs) (cfs) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   (ft) (lb/sq ft)

Falcon DBPS
West Tributary Existing Conditions HEC-RAS Outputs

WestTrib 43386.36 25‐yr 0.02 169.87 0.11 7299.45 7301.19 7301.09 7301.47 0.028076 4.28 39.97 53.96 0.88 5.54 1.29
WestTrib 43386.36 50‐yr 0.1 209.31 0.6 7299.45 7301.29 7301.21 7301.63 0.028471 4.67 45.77 57.94 0.92 5.5 1.39
WestTrib 43386.36 100‐yr 0.27 257.83 1.89 7299.45 7301.4 7301.34 7301.81 0.029194 5.12 52.5 60.62 0.96 5.47 1.56

WestTrib 43218.78 2‐yr 24 7294.2 7294.74 7294.74 7294.89 0.053834 3.12 7.69 25.18 1 4.54 1.02
WestTrib 43218.78 5‐yr 59 7294.2 7294.99 7294.99 7295.24 0.046436 4.01 14.7 29.58 1 4.57 1.44
WestTrib 43218.78 10‐yr 89 7294.2 7295.17 7295.17 7295.47 0.042954 4.45 20.01 32.51 1 4.53 1.65
WestTrib 43218.78 25‐yr 170 7294.2 7295.52 7295.52 7295.94 0.039207 5.24 32.46 38.54 1.01 4.8 2.05
WestTrib 43218.78 50‐yr 210 7294.2 7295.66 7295.66 7296.13 0.038086 5.52 38.05 40.83 1.01 4.83 2.21
WestTrib 43218.78 100‐yr 0 260 0 7294.2 7295.81 7295.81 7296.34 0.036629 5.82 44.66 43.31 1.01 5 2.35

WestTrib 42818.78 2‐yr 24 7285.58 7286.91 7286.95 0.004739 1.65 14.57 19.95 0.34 6.03 0.21
WestTrib 42818.78 5‐yr 59 7285.58 7287.47 7287.54 0.004972 2.14 27.54 26.33 0.37 6.06 0.32
WestTrib 42818.78 10‐yr 89 7285.58 7287.81 7287.9 0.005019 2.4 37.13 30.19 0.38 6.05 0.38
WestTrib 42818.78 25‐yr 170 7285.58 7288.42 7288.56 0.005593 2.95 57.56 37.1 0.42 6.12 0.53
WestTrib 42818.78 50‐yr 210 7285.58 7288.66 7288.82 0.005687 3.14 66.92 39.87 0.43 6.12 0.59
WestTrib 42818.78 100‐yr 260 7285.58 7288.9 7289.08 0.006047 3.39 76.66 42.56 0.45 6.12 0.67

WestTrib 42418.78 2‐yr 43 7279.67 7280.66 7280.66 7280.92 0.04723 4.04 10.64 21.42 1.01 8.26 1.46
WestTrib 42418.78 5‐yr 110 7279.67 7281.11 7281.11 7281.49 0.041499 4.92 22.37 30.42 1.01 8.8 1.9
WestTrib 42418.78 10‐yr 170 7279.67 7281.39 7281.39 7281.84 0.039464 5.42 31.39 35.56 1.02 9.15 2.16
WestTrib 42418.78 25‐yr 310 7279.67 7281.88 7281.88 7282.43 0.03659 5.95 52.13 48.51 1.01 9.38 2.44
WestTrib 42418.78 50‐yr 389.99 0.01 7279.67 7282.1 7282.1 7282.69 0.035103 6.19 63.01 54.93 1.02 9.35 2.5
WestTrib 42418.78 100‐yr 0 479.25 0.75 7279.67 7282.3 7282.3 7282.95 0.032552 6.47 74.91 62.59 1.04 9.2 2.42

WestTrib 42018.78 2‐yr 43 7267.87 7269.74 7269.32 7269.87 0.011442 2.98 14.45 15.49 0.54 5.1 0.65
WestTrib 42018.78 5‐yr 110 7267.87 7270.45 7269.98 7270.69 0.013499 3.99 27.55 21.53 0.62 5.36 1.05
WestTrib 42018.78 10‐yr 170 7267.87 7270.91 7270.39 7271.21 0.014782 4.35 39.05 28.82 0.66 5.49 1.22
WestTrib 42018.78 25‐yr 310 7267.87 7271.59 7271.13 7271.97 0.016158 4.92 62.95 41.5 0.7 5.58 1.5
WestTrib 42018.78 50‐yr 390 7267.87 7271.87 7271.43 7272.29 0.016522 5.19 75.17 46.67 0.72 5.57 1.63
WestTrib 42018.78 100‐yr 480 7267.87 7272.13 7271.7 7272.59 0.016944 5.46 87.88 51.52 0.74 5.56 1.77

WestTrib 41774.8 2‐yr 43 7263.58 7264.52 7264.52 7264.77 0.049342 3.99 10.79 22.86 1.02 1.03 1.45
WestTrib 41774.8 5‐yr 110 7263.58 7264.94 7264.94 7265.34 0.041569 5.03 21.88 28.73 1.02 1.74 1.96
WestTrib 41774.8 10‐yr 170 7263.58 7265.23 7265.23 7265.71 0.037917 5.61 30.32 31.53 1.01 2.05 2.26
WestTrib 41774.8 25‐yr 310 7263.58 7265.73 7265.73 7266.39 0.034384 6.52 47.55 36.58 1.01 2.44 2.76
WestTrib 41774.8 50‐yr 390 7263.58 7265.97 7265.97 7266.71 0.033144 6.89 56.61 38.98 1.01 2.58 2.97
WestTrib 41774.8 100‐yr 0.06 479.94 0.01 7263.58 7266.2 7266.2 7267.03 0.031712 7.32 65.65 41.24 1.02 2.7 3.12

WestTrib 41539.1 2‐yr 43 7260.77 7262.38 7262.4 0.001382 0.92 46.7 60.95 0.19 0.01 0.07
WestTrib 41539.1 5‐yr 110 7260.77 7262.73 7262.77 0.002736 1.61 68.12 63.84 0.28 0.05 0.18
WestTrib 41539.1 10‐yr 170 7260.77 7262.96 7263.03 0.003453 2.03 83.54 65.85 0.32 0.09 0.27
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Reach River Sta Profile Q Left Q Channel Q Right Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # XS Headloss Shear Total
(cfs) (cfs) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   (ft) (lb/sq ft)

Falcon DBPS
West Tributary Existing Conditions HEC-RAS Outputs

WestTrib 41539.1 25‐yr 310 7260.77 7263.4 7263.52 0.004484 2.74 113.25 69.54 0.38 0.15 0.45
WestTrib 41539.1 50‐yr 390 7260.77 7263.61 7263.76 0.004878 3.05 128.04 71.31 0.4 0.19 0.54
WestTrib 41539.1 100‐yr 480 7260.77 7263.83 7264 0.005266 3.34 143.65 73.73 0.42 0.22 0.63

WestTrib 41465.66 2‐yr 0.64 38.16 4.2 7257.5 7262.38 7258.93 7262.38 0.000058 0.47 115.09 63.38 0.06 0.01
WestTrib 41465.66 5‐yr 3.11 94.57 12.33 7257.5 7262.7 7259.66 7262.71 0.000257 1.06 136.22 68.35 0.12 0.03
WestTrib 41465.66 10‐yr 6.34 143.06 20.6 7257.5 7262.91 7260.08 7262.94 0.000483 1.51 151.12 71.64 0.17 0.06
WestTrib 41465.66 25‐yr 16.38 250.42 43.2 7257.5 7263.29 7260.8 7263.36 0.001069 2.39 179.21 76.25 0.25 0.15
WestTrib 41465.66 50‐yr 23.32 309.2 57.48 7257.5 7263.47 7261.09 7263.57 0.001415 2.83 192.82 78.15 0.29 0.21
WestTrib 41465.66 100‐yr 31.95 373.73 74.32 7257.5 7263.64 7261.43 7263.78 0.001804 3.28 206.8 80.07 0.32 0.28

WestTrib 41441.59 Culvert

WestTrib 41405.38 2‐yr 43 7257.33 7258.27 7258.14 7258.44 0.026369 3.35 12.83 25 0.77 0.99 0.95
WestTrib 41405.38 5‐yr 110 7257.33 7258.73 7258.6 7258.95 0.026345 3.78 29.09 41.35 0.79 0.96 1.14
WestTrib 41405.38 10‐yr 170 7257.33 7258.96 7258.8 7259.25 0.025956 4.36 38.97 44.22 0.82 0.94 1.41
WestTrib 41405.38 25‐yr 310 7257.33 7259.39 7259.26 7259.81 0.024835 5.23 59.29 49.6 0.84 0.92 1.83
WestTrib 41405.38 50‐yr 390 0 7257.33 7259.6 7259.44 7260.08 0.024336 5.59 69.8 52.17 0.85 0.9 2.01
WestTrib 41405.38 100‐yr 479.9 0.1 7257.33 7259.79 7259.64 7260.35 0.023897 5.99 80.27 54.6 0.87 0.89 2.17

WestTrib 41368.0* 2‐yr 43 7256.12 7257.31 7257.46 0.025882 3.1 13.85 26.11 0.75 1.02 0.85
WestTrib 41368.0* 5‐yr 110 7256.12 7257.75 7257.98 0.024963 3.86 28.53 37.9 0.78 0.99 1.16
WestTrib 41368.0* 10‐yr 170 7256.12 7258 7258.31 0.024299 4.42 38.49 40.86 0.8 0.98 1.41
WestTrib 41368.0* 25‐yr 310 7256.12 7258.46 7258.9 0.023914 5.32 58.25 46.18 0.84 0.94 1.86
WestTrib 41368.0* 50‐yr 390 7256.12 7258.68 7259.18 0.023643 5.69 68.57 48.77 0.85 0.92 2.05
WestTrib 41368.0* 100‐yr 479.99 0.01 7256.12 7258.89 7258.7 7259.46 0.023453 6.06 79.22 51.56 0.86 0.9 2.22

WestTrib 41330.7* 2‐yr 43 7254.91 7256.25 7256.15 7256.43 0.029059 3.38 12.73 23.05 0.8 1.07 0.99
WestTrib 41330.7* 5‐yr 110 7254.91 7256.72 7256.99 0.028202 4.17 26.36 34.11 0.84 0.99 1.35
WestTrib 41330.7* 10‐yr 170 7254.91 7256.98 7256.86 7257.33 0.027958 4.8 35.43 36.92 0.86 0.97 1.66
WestTrib 41330.7* 25‐yr 310 7254.91 7257.47 7257.96 0.026031 5.65 54.83 42.31 0.88 0.92 2.08
WestTrib 41330.7* 50‐yr 390 7254.91 7257.7 7257.55 7258.26 0.025458 6.01 64.85 44.85 0.88 0.91 2.27
WestTrib 41330.7* 100‐yr 480 7254.91 7257.94 7257.78 7258.56 0.024713 6.32 75.91 47.61 0.88 0.89 2.43

WestTrib 41293.4* 2‐yr 43 7253.69 7255.18 7255.37 0.027983 3.53 12.18 20.02 0.8 1.11 1.05
WestTrib 41293.4* 5‐yr 110 7253.69 7255.73 7256 0.025079 4.19 26.25 30.83 0.8 1.05 1.32
WestTrib 41293.4* 10‐yr 170 7253.69 7256.03 7256.38 0.02389 4.73 35.97 34 0.81 1.01 1.56
WestTrib 41293.4* 25‐yr 310 7253.69 7256.55 7257.04 0.023281 5.62 55.21 39.51 0.84 0.96 2
WestTrib 41293.4* 50‐yr 390 7253.69 7256.79 7257.35 0.023186 6 65.04 42.04 0.85 0.94 2.21
WestTrib 41293.4* 100‐yr 480 7253.69 7257.04 7256.84 7257.66 0.023193 6.36 75.45 44.63 0.86 0.92 2.41

WestTrib 41256.1* 2‐yr 43 7252.48 7254.04 7253.94 7254.27 0.031276 3.89 11.06 17.02 0.85 1.1 1.24
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Reach River Sta Profile Q Left Q Channel Q Right Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # XS Headloss Shear Total
(cfs) (cfs) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   (ft) (lb/sq ft)

Falcon DBPS
West Tributary Future Conditions HEC-RAS Outputs

WestTrib 43386.36 25‐yr 0.02 169.87 0.11 7299.45 7301.19 7301.09 7301.47 0.028076 4.28 39.97 53.96 0.88 5.54 1.29
WestTrib 43386.36 50‐yr 0.1 209.31 0.6 7299.45 7301.29 7301.21 7301.63 0.028471 4.67 45.77 57.94 0.92 5.5 1.39
WestTrib 43386.36 100‐yr 0.27 257.83 1.89 7299.45 7301.4 7301.34 7301.81 0.029194 5.12 52.5 60.62 0.96 5.47 1.56

WestTrib 43218.78 2‐yr 24 7294.2 7294.74 7294.74 7294.89 0.053834 3.12 7.69 25.18 1 4.54 1.02
WestTrib 43218.78 5‐yr 59 7294.2 7294.99 7294.99 7295.24 0.046436 4.01 14.7 29.58 1 4.57 1.44
WestTrib 43218.78 10‐yr 89 7294.2 7295.17 7295.17 7295.47 0.042954 4.45 20.01 32.51 1 4.53 1.65
WestTrib 43218.78 25‐yr 170 7294.2 7295.52 7295.52 7295.94 0.039207 5.24 32.46 38.54 1.01 4.8 2.05
WestTrib 43218.78 50‐yr 210 7294.2 7295.66 7295.66 7296.13 0.038086 5.52 38.05 40.83 1.01 4.83 2.21
WestTrib 43218.78 100‐yr 0 260 0 7294.2 7295.81 7295.81 7296.34 0.036629 5.82 44.66 43.31 1.01 5 2.35

WestTrib 42818.78 2‐yr 24 7285.58 7286.91 7286.95 0.004739 1.65 14.57 19.95 0.34 6.03 0.21
WestTrib 42818.78 5‐yr 59 7285.58 7287.47 7287.54 0.004972 2.14 27.54 26.33 0.37 6.06 0.32
WestTrib 42818.78 10‐yr 89 7285.58 7287.81 7287.9 0.005019 2.4 37.13 30.19 0.38 6.05 0.38
WestTrib 42818.78 25‐yr 170 7285.58 7288.42 7288.56 0.005593 2.95 57.56 37.1 0.42 6.12 0.53
WestTrib 42818.78 50‐yr 210 7285.58 7288.66 7288.82 0.005687 3.14 66.92 39.87 0.43 6.12 0.59
WestTrib 42818.78 100‐yr 260 7285.58 7288.9 7289.08 0.006047 3.39 76.66 42.56 0.45 6.12 0.67

WestTrib 42418.78 2‐yr 43 7279.67 7280.66 7280.66 7280.92 0.04723 4.04 10.64 21.42 1.01 8.26 1.46
WestTrib 42418.78 5‐yr 110 7279.67 7281.11 7281.11 7281.49 0.041499 4.92 22.37 30.42 1.01 8.8 1.9
WestTrib 42418.78 10‐yr 170 7279.67 7281.39 7281.39 7281.84 0.039464 5.42 31.39 35.56 1.02 9.15 2.16
WestTrib 42418.78 25‐yr 310 7279.67 7281.88 7281.88 7282.43 0.03659 5.95 52.13 48.51 1.01 9.38 2.44
WestTrib 42418.78 50‐yr 389.99 0.01 7279.67 7282.1 7282.1 7282.69 0.035103 6.19 63.01 54.93 1.02 9.35 2.5
WestTrib 42418.78 100‐yr 0 479.25 0.75 7279.67 7282.3 7282.3 7282.95 0.032552 6.47 74.91 62.59 1.04 9.2 2.42

WestTrib 42018.78 2‐yr 43 7267.87 7269.74 7269.32 7269.87 0.011442 2.98 14.45 15.49 0.54 5.1 0.65
WestTrib 42018.78 5‐yr 110 7267.87 7270.45 7269.98 7270.69 0.013499 3.99 27.55 21.53 0.62 5.36 1.05
WestTrib 42018.78 10‐yr 170 7267.87 7270.91 7270.39 7271.21 0.014782 4.35 39.05 28.82 0.66 5.49 1.22
WestTrib 42018.78 25‐yr 310 7267.87 7271.59 7271.13 7271.97 0.016158 4.92 62.95 41.5 0.7 5.58 1.5
WestTrib 42018.78 50‐yr 390 7267.87 7271.87 7271.43 7272.29 0.016522 5.19 75.17 46.67 0.72 5.57 1.63
WestTrib 42018.78 100‐yr 480 7267.87 7272.13 7271.7 7272.59 0.016944 5.46 87.88 51.52 0.74 5.56 1.77

WestTrib 41774.8 2‐yr 43 7263.58 7264.52 7264.52 7264.77 0.049342 3.99 10.79 22.86 1.02 1.03 1.45
WestTrib 41774.8 5‐yr 110 7263.58 7264.94 7264.94 7265.34 0.041569 5.03 21.88 28.73 1.02 1.74 1.96
WestTrib 41774.8 10‐yr 170 7263.58 7265.23 7265.23 7265.71 0.037917 5.61 30.32 31.53 1.01 2.05 2.26
WestTrib 41774.8 25‐yr 310 7263.58 7265.73 7265.73 7266.39 0.034384 6.52 47.55 36.58 1.01 2.44 2.76
WestTrib 41774.8 50‐yr 390 7263.58 7265.97 7265.97 7266.71 0.033144 6.89 56.61 38.98 1.01 2.58 2.97
WestTrib 41774.8 100‐yr 0.06 479.94 0.01 7263.58 7266.2 7266.2 7267.03 0.031712 7.32 65.65 41.24 1.02 2.7 3.12

WestTrib 41539.1 2‐yr 43 7260.77 7262.38 7262.4 0.001382 0.92 46.7 60.95 0.19 0.01 0.07
WestTrib 41539.1 5‐yr 110 7260.77 7262.73 7262.77 0.002736 1.61 68.12 63.84 0.28 0.05 0.18
WestTrib 41539.1 10‐yr 170 7260.77 7262.96 7263.03 0.003453 2.03 83.54 65.85 0.32 0.09 0.27
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Reach River Sta Profile Q Left Q Channel Q Right Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # XS Headloss Shear Total
(cfs) (cfs) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   (ft) (lb/sq ft)

Falcon DBPS
West Tributary Future Conditions HEC-RAS Outputs

WestTrib 41539.1 25‐yr 310 7260.77 7263.4 7263.52 0.004484 2.74 113.25 69.54 0.38 0.15 0.45
WestTrib 41539.1 50‐yr 390 7260.77 7263.61 7263.76 0.004878 3.05 128.04 71.31 0.4 0.19 0.54
WestTrib 41539.1 100‐yr 480 7260.77 7263.83 7264 0.005266 3.34 143.65 73.73 0.42 0.22 0.63

WestTrib 41465.66 2‐yr 0.64 38.16 4.2 7257.5 7262.38 7258.93 7262.38 0.000058 0.47 115.09 63.38 0.06 0.01
WestTrib 41465.66 5‐yr 3.11 94.57 12.33 7257.5 7262.7 7259.66 7262.71 0.000257 1.06 136.22 68.35 0.12 0.03
WestTrib 41465.66 10‐yr 6.34 143.06 20.6 7257.5 7262.91 7260.08 7262.94 0.000483 1.51 151.12 71.64 0.17 0.06
WestTrib 41465.66 25‐yr 16.38 250.42 43.2 7257.5 7263.29 7260.8 7263.36 0.001069 2.39 179.21 76.25 0.25 0.15
WestTrib 41465.66 50‐yr 23.32 309.2 57.48 7257.5 7263.47 7261.09 7263.57 0.001415 2.83 192.82 78.15 0.29 0.21
WestTrib 41465.66 100‐yr 31.95 373.73 74.32 7257.5 7263.64 7261.43 7263.78 0.001804 3.28 206.8 80.07 0.32 0.28

WestTrib 41441.59 Culvert

WestTrib 41405.38 2‐yr 43 7257.33 7258.27 7258.14 7258.44 0.026281 3.35 12.85 25.05 0.77 0.99 0.95
WestTrib 41405.38 5‐yr 110 7257.33 7258.73 7258.6 7258.95 0.026345 3.78 29.09 41.35 0.79 0.96 1.14
WestTrib 41405.38 10‐yr 170 7257.33 7258.96 7258.8 7259.25 0.025956 4.36 38.97 44.22 0.82 0.94 1.41
WestTrib 41405.38 25‐yr 310 7257.33 7259.39 7259.26 7259.81 0.024835 5.23 59.29 49.6 0.84 0.92 1.83
WestTrib 41405.38 50‐yr 390 0 7257.33 7259.6 7259.44 7260.08 0.024336 5.59 69.8 52.17 0.85 0.9 2.01
WestTrib 41405.38 100‐yr 479.9 0.1 7257.33 7259.79 7259.64 7260.35 0.023897 5.99 80.27 54.6 0.87 0.89 2.17

WestTrib 41368.0* 2‐yr 43 7256.12 7257.31 7257.46 0.025954 3.11 13.84 26.1 0.75 1.02 0.85
WestTrib 41368.0* 5‐yr 110 7256.12 7257.75 7257.98 0.024963 3.86 28.53 37.9 0.78 0.99 1.16
WestTrib 41368.0* 10‐yr 170 7256.12 7258 7258.31 0.024299 4.42 38.49 40.86 0.8 0.98 1.41
WestTrib 41368.0* 25‐yr 310 7256.12 7258.46 7258.9 0.023914 5.32 58.25 46.18 0.84 0.94 1.86
WestTrib 41368.0* 50‐yr 390 7256.12 7258.68 7259.18 0.023643 5.69 68.57 48.77 0.85 0.92 2.05
WestTrib 41368.0* 100‐yr 479.99 0.01 7256.12 7258.89 7258.7 7259.46 0.023453 6.06 79.22 51.56 0.86 0.9 2.22

WestTrib 41330.7* 2‐yr 43 7254.91 7256.26 7256.15 7256.43 0.028858 3.37 12.76 23.08 0.8 1.07 0.98
WestTrib 41330.7* 5‐yr 110 7254.91 7256.72 7256.99 0.028202 4.17 26.36 34.11 0.84 0.99 1.35
WestTrib 41330.7* 10‐yr 170 7254.91 7256.98 7256.86 7257.33 0.027958 4.8 35.43 36.92 0.86 0.97 1.66
WestTrib 41330.7* 25‐yr 310 7254.91 7257.47 7257.96 0.026003 5.65 54.85 42.31 0.87 0.92 2.08
WestTrib 41330.7* 50‐yr 390 7254.91 7257.7 7257.55 7258.26 0.025458 6.01 64.85 44.85 0.88 0.91 2.27
WestTrib 41330.7* 100‐yr 480 7254.91 7257.94 7257.78 7258.56 0.024713 6.32 75.91 47.61 0.88 0.89 2.43

WestTrib 41293.4* 2‐yr 43 7253.69 7255.18 7255.37 0.028162 3.54 12.15 20 0.8 1.11 1.05
WestTrib 41293.4* 5‐yr 110 7253.69 7255.73 7256 0.025079 4.19 26.25 30.83 0.8 1.05 1.32
WestTrib 41293.4* 10‐yr 170 7253.69 7256.03 7256.38 0.02389 4.73 35.97 34 0.81 1.01 1.56
WestTrib 41293.4* 25‐yr 310 7253.69 7256.55 7257.04 0.023327 5.62 55.17 39.5 0.84 0.96 2.01
WestTrib 41293.4* 50‐yr 390 7253.69 7256.8 7257.35 0.023165 5.99 65.06 42.05 0.85 0.94 2.21
WestTrib 41293.4* 100‐yr 480 7253.69 7257.04 7256.84 7257.66 0.023193 6.36 75.45 44.63 0.86 0.92 2.41

WestTrib 41256.1* 2‐yr 43 7252.48 7254.04 7253.94 7254.27 0.03109 3.88 11.09 17.04 0.85 1.11 1.24
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Reach River Sta Profile Q Left Q Channel Q Right Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # XS Headloss Shear Total
(cfs) (cfs) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   (ft) (lb/sq ft)

Falcon DBPS
West Tributary Future Conditions HEC-RAS Outputs

WestTrib 41256.1* 5‐yr 110 7252.48 7254.59 7254.51 7254.96 0.031078 4.85 22.66 24.95 0.9 1.03 1.73
WestTrib 41256.1* 10‐yr 170 7252.48 7254.93 7254.84 7255.37 0.030111 5.34 31.81 29.66 0.91 0.97 1.98
WestTrib 41256.1* 25‐yr 310 7252.48 7255.49 7255.38 7256.08 0.027826 6.19 50.1 35.3 0.92 0.88 2.42
WestTrib 41256.1* 50‐yr 390 7252.48 7255.76 7255.64 7256.42 0.0268 6.51 59.86 37.96 0.91 0.84 2.59
WestTrib 41256.1* 100‐yr 480 7252.48 7256.03 7255.9 7256.75 0.02556 6.79 70.73 40.72 0.91 0.8 2.72

WestTrib 41218.78 2‐yr 43 7251.27 7252.93 7252.81 7253.17 0.028204 3.93 10.95 15.21 0.82 7.11 1.23
WestTrib 41218.78 5‐yr 110 7251.27 7253.6 7253.41 7253.94 0.024178 4.67 23.55 22.58 0.81 6.92 1.53
WestTrib 41218.78 10‐yr 170 7251.27 7254.01 7253.79 7254.4 0.022229 5.04 33.71 27.1 0.8 6.81 1.68
WestTrib 41218.78 25‐yr 310 7251.27 7254.72 7254.39 7255.2 0.018931 5.57 55.65 34.19 0.77 6.74 1.88
WestTrib 41218.78 50‐yr 390 7251.27 7255.07 7254.68 7255.58 0.017152 5.71 68.3 37.55 0.75 6.77 1.9
WestTrib 41218.78 100‐yr 480 7251.27 7255.4 7254.95 7255.94 0.016345 5.92 81.03 40.68 0.74 6.81 1.99

WestTrib 40884.05 2‐yr 43 7243.77 7245.86 7245.55 7246.07 0.016529 3.67 11.72 11.72 0.65 11.14 0.97
WestTrib 40884.05 5‐yr 110 7243.77 7246.66 7246.32 7247.02 0.017885 4.76 23.1 16.63 0.71 11.63 1.46
WestTrib 40884.05 10‐yr 170 7243.77 7247.16 7246.78 7247.59 0.018671 5.28 32.19 20.57 0.74 11.91 1.73
WestTrib 40884.05 25‐yr 2.26 307.74 7243.77 7247.91 7247.64 7248.47 0.021378 6 53.04 35.48 0.86 12.27 1.91
WestTrib 40884.05 50‐yr 5.27 384.73 7243.77 7248.14 7247.99 7248.8 0.024108 6.55 61.86 40.27 0.93 12.36 2.22
WestTrib 40884.05 100‐yr 10.2 469.8 7243.77 7248.39 7248.31 7249.13 0.025814 7 72.22 45.26 0.97 12.44 2.48

WestTrib 40418.78 2‐yr 43 7233.96 7234.77 7234.73 7234.93 0.037584 3.18 13.53 32.93 0.87 8 0.96
WestTrib 40418.78 5‐yr 110 7233.96 7235.11 7235.07 7235.38 0.03719 4.21 26.14 41.38 0.93 7.45 1.46
WestTrib 40418.78 10‐yr 170 7233.96 7235.33 7235.29 7235.68 0.037068 4.76 35.7 46.83 0.96 7.06 1.76
WestTrib 40418.78 25‐yr 310 7233.96 7235.73 7235.69 7236.2 0.033161 5.45 56.84 55.92 0.95 6.35 2.09
WestTrib 40418.78 50‐yr 390 7233.96 7235.94 7235.86 7236.44 0.029161 5.68 68.65 57.65 0.92 6.06 2.16
WestTrib 40418.78 100‐yr 480 7233.96 7236.14 7236.04 7236.7 0.027473 5.99 80.07 59.28 0.91 5.86 2.3

WestTrib 40018.78 2‐yr 68 7224.51 7226.42 7226.42 7226.93 0.014505 5.73 11.88 12.02 1.02 5.73 0.85
WestTrib 40018.78 5‐yr 160 7224.51 7227.23 7227.23 7227.94 0.012809 6.75 23.7 17.07 1.01 5.2 1.06
WestTrib 40018.78 10‐yr 250 7224.51 7227.79 7227.79 7228.62 0.011921 7.33 34.13 20.62 1 4.91 1.17
WestTrib 40018.78 25‐yr 480 7224.51 7228.78 7228.78 7229.85 0.01089 8.3 57.8 27.05 1 4.64 1.38
WestTrib 40018.78 50‐yr 610 7224.51 7229.2 7229.2 7230.39 0.01073 8.76 69.63 29.75 1.01 4.6 1.49
WestTrib 40018.78 100‐yr 730 7224.51 7229.56 7229.56 7230.83 0.010388 9.05 80.69 32.06 1.01 4.53 1.56

WestTrib 39618.78 2‐yr 68 7216.53 7218.35 7218.32 7218.71 0.013929 4.83 14.09 18.35 0.97 5.62 0.65
WestTrib 39618.78 5‐yr 157.41 2.59 7216.53 7218.96 7218.96 7219.43 0.012816 5.55 30.88 35.53 1.04 5.13 0.68
WestTrib 39618.78 10‐yr 242.04 7.96 7216.53 7219.33 7219.33 7219.89 0.012185 6.05 45.85 44.33 1.03 4.74 0.77
WestTrib 39618.78 25‐yr 452.51 27.49 7216.53 7220 7220 7220.68 0.011744 6.8 81.63 63.07 1.03 3.76 0.93
WestTrib 39618.78 50‐yr 570.37 39.63 7216.53 7220.26 7220.26 7221.03 0.011665 7.22 98.92 69.33 1.03 3.74 1.02
WestTrib 39618.78 100‐yr 0 678.31 51.69 7216.53 7220.47 7220.47 7221.3 0.011639 7.56 114.04 74.31 1.04 3.66 1.09

WestTrib 39218.78 2‐yr 68 7211.07 7212.58 7212.58 7213.09 0.014094 5.71 11.91 11.93 1.01 5.64 0.84
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Reach River Sta Profile Q Left Q Channel Q Right Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # XS Headloss Shear Total
(cfs) (cfs) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   (ft) (lb/sq ft)

Falcon DBPS
West Tributary Future Conditions HEC-RAS Outputs

WestTrib 39218.78 5‐yr 160 7211.07 7213.38 7213.38 7214.14 0.01269 6.96 22.99 15.65 1.01 5.01 1.1
WestTrib 39218.78 10‐yr 249.73 0.27 7211.07 7213.96 7213.96 7214.86 0.011376 7.64 33.28 22.95 1.12 4.8 0.98
WestTrib 39218.78 25‐yr 0.04 449.42 30.54 7211.07 7215.13 7215.13 7216.1 0.007574 8.18 79.08 54.9 1.16 3.72 0.67
WestTrib 39218.78 50‐yr 0.35 549.63 60.03 7211.07 7215.49 7215.49 7216.59 0.007548 8.85 99.22 57.07 1.13 3.62 0.8
WestTrib 39218.78 100‐yr 1.41 636.39 92.2 7211.07 7215.82 7215.82 7216.99 0.00725 9.28 119.37 67.49 1.15 3.45 0.78

WestTrib 38818.78 2‐yr 68 7204.61 7206.1 7206.08 7206.51 0.013993 5.19 13.11 15.16 0.98 4.98 0.73
WestTrib 38818.78 5‐yr 160 7204.61 7206.81 7206.78 7207.4 0.012134 6.19 25.86 20.54 0.97 5.12 0.91
WestTrib 38818.78 10‐yr 250 7204.61 7207.25 7207.25 7208.01 0.012439 7 35.69 23.94 1.01 5.26 1.11
WestTrib 38818.78 25‐yr 480 0 7204.61 7208.19 7208.19 7209.08 0.011531 7.56 63.45 36.1 1.01 4.75 1.22
WestTrib 38818.78 50‐yr 609.87 0.13 7204.61 7208.51 7208.51 7209.53 0.0109 8.14 75.15 37.75 1.02 4.42 1.3
WestTrib 38818.78 100‐yr 0.06 729.33 0.62 7204.61 7208.77 7208.77 7209.92 0.010415 8.62 85.4 39.52 1.03 4.2 1.35

WestTrib 38418.78 2‐yr 68 7200.04 7201.24 7201.15 7201.54 0.010999 4.41 15.42 19.41 0.87 4.95 0.54
WestTrib 38418.78 5‐yr 160 7200.04 7201.78 7201.78 7202.29 0.013386 5.71 28.01 27.76 1 5.08 0.83
WestTrib 38418.78 10‐yr 250 7200.04 7202.22 7202.22 7202.75 0.013561 5.81 42.99 42.06 1.01 4.81 0.86
WestTrib 38418.78 25‐yr 0.03 479.31 0.66 7200.04 7202.82 7202.82 7203.49 0.011913 6.6 74.06 65.2 1.09 4.26 0.84
WestTrib 38418.78 50‐yr 0.23 605.11 4.66 7200.04 7203.07 7203.07 7203.83 0.010814 7.03 91.67 72.27 1.1 3.93 0.85
WestTrib 38418.78 100‐yr 0.62 718.74 10.64 7200.04 7203.28 7203.28 7204.11 0.010119 7.39 107.06 73.67 1.07 3.78 0.91

WestTrib 38018.78 2‐yr 1.08 66.1 0.82 7195.31 7196.32 7196.31 7196.6 0.013949 4.27 17.98 37 1.06 5.53 0.42
WestTrib 38018.78 5‐yr 7.68 147.86 4.46 7195.31 7196.76 7196.76 7197.21 0.011998 5.63 36.9 50.08 1.11 5.11 0.55
WestTrib 38018.78 10‐yr 18.44 221.67 9.89 7195.31 7197.09 7197.09 7197.66 0.010713 6.4 55.48 59.76 1.11 4.67 0.62
WestTrib 38018.78 25‐yr 56.92 394.13 28.95 7195.31 7197.74 7197.74 7198.52 0.009554 7.78 99.55 76.08 1.09 4.36 0.78
WestTrib 38018.78 50‐yr 83.58 484.01 42.42 7195.31 7198.05 7198.05 7198.91 0.008932 8.28 124.63 83.23 1.07 4.12 0.83
WestTrib 38018.78 100‐yr 112.2 564.14 53.62 7195.31 7198.29 7198.29 7199.23 0.008819 8.77 144.85 87.48 1.06 4.07 0.91

WestTrib 37618.78 2‐yr 68 7190.23 7190.9 7190.86 7191.08 0.013536 3.32 20.46 46.67 0.88 4.53 0.37
WestTrib 37618.78 5‐yr 157.66 2.34 7190.23 7191.21 7191.21 7191.51 0.013404 4.46 39.63 84.38 1.14 0.39
WestTrib 37618.78 10‐yr 237.96 12.04 7190.23 7191.43 7191.43 7191.81 0.012448 5.03 59.15 88.67 1.06 3.84 0.52
WestTrib 37618.78 25‐yr 0.03 437.11 42.87 7190.23 7191.84 7191.84 7192.39 0.012103 6.21 96.52 94.79 1.04 4.39 0.77
WestTrib 37618.78 50‐yr 0.25 548 61.75 7190.23 7192.03 7192.03 7192.67 0.011588 6.71 115.24 96.86 1.03 4.42 0.86
WestTrib 37618.78 100‐yr 0.65 649.82 79.52 7190.23 7192.19 7192.19 7192.91 0.011465 7.16 130.6 98.54 1.04 4.52 0.95

WestTrib 37218.78 2‐yr 0.1 58.65 9.25 7184.96 7186.34 7186.28 7186.55 0.009589 3.89 27.68 70.37 1.02 3.49 0.23
WestTrib 37218.78 5‐yr 0.87 118.97 40.17 7184.96 7186.73 7186.7 7187.04 0.009492 5.15 65.65 130.11 1.11 3.56 0.3
WestTrib 37218.78 10‐yr 1.99 157.16 90.85 7184.96 7187.03 7187.03 7187.32 0.007525 5.37 117.02 185.32 0.95 3.21 0.3
WestTrib 37218.78 25‐yr 4.72 251.14 224.14 7184.96 7187.35 7187.35 7187.77 0.009817 7.01 176.27 189.2 0.95 3.13 0.57
WestTrib 37218.78 50‐yr 6.56 297.87 305.57 7184.96 7187.51 7187.51 7187.97 0.010296 7.61 206.63 191.16 0.93 3.21 0.69
WestTrib 37218.78 100‐yr 8.38 340.39 381.23 7184.96 7187.63 7187.63 7188.15 0.010866 8.16 230.62 192.7 0.93 3.3 0.81

WestTrib 36914.66 2‐yr 48.87 19.13 7182.01 7182.91 7182.83 7183.05 0.013791 3.34 29.06 65.23 0.77 6.3 0.38
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Reach River Sta Profile Q Left Q Channel Q Right Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # XS Headloss Shear Total
(cfs) (cfs) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   (ft) (lb/sq ft)

Falcon DBPS
West Tributary Existing Conditions HEC-RAS Outputs

WestTrib 41256.1* 5‐yr 110 7252.48 7254.59 7254.51 7254.96 0.031078 4.85 22.66 24.95 0.9 1.03 1.73
WestTrib 41256.1* 10‐yr 170 7252.48 7254.93 7254.84 7255.37 0.030111 5.34 31.81 29.66 0.91 0.97 1.98
WestTrib 41256.1* 25‐yr 310 7252.48 7255.49 7255.38 7256.08 0.027933 6.2 50.03 35.28 0.92 0.88 2.43
WestTrib 41256.1* 50‐yr 390 7252.48 7255.76 7255.64 7256.42 0.026777 6.51 59.88 37.97 0.91 0.85 2.59
WestTrib 41256.1* 100‐yr 480 7252.48 7256.03 7255.9 7256.75 0.02558 6.79 70.71 40.71 0.91 0.81 2.73

WestTrib 41218.78 2‐yr 43 7251.27 7252.93 7252.81 7253.17 0.028003 3.92 10.98 15.23 0.81 7.11 1.22
WestTrib 41218.78 5‐yr 110 7251.27 7253.6 7253.41 7253.94 0.024178 4.67 23.55 22.58 0.81 6.92 1.53
WestTrib 41218.78 10‐yr 170 7251.27 7254.01 7253.79 7254.4 0.022229 5.04 33.71 27.1 0.8 6.81 1.68
WestTrib 41218.78 25‐yr 310 7251.27 7254.73 7254.39 7255.21 0.018488 5.52 56.14 34.33 0.76 6.75 1.84
WestTrib 41218.78 50‐yr 390 7251.27 7255.05 7254.68 7255.57 0.017662 5.77 67.57 37.36 0.76 6.77 1.95
WestTrib 41218.78 100‐yr 480 7251.27 7255.4 7254.95 7255.94 0.016388 5.93 80.96 40.66 0.74 6.81 1.99

WestTrib 40884.05 2‐yr 43 7243.77 7245.86 7245.55 7246.07 0.016636 3.68 11.69 11.71 0.65 11.15 0.98
WestTrib 40884.05 5‐yr 110 7243.77 7246.66 7246.32 7247.02 0.017885 4.76 23.1 16.63 0.71 11.63 1.46
WestTrib 40884.05 10‐yr 170 7243.77 7247.16 7246.78 7247.59 0.018671 5.28 32.19 20.57 0.74 11.91 1.73
WestTrib 40884.05 25‐yr 2.11 307.89 7243.77 7247.89 7247.64 7248.46 0.022044 6.08 52.3 35.04 0.87 12.26 1.97
WestTrib 40884.05 50‐yr 5.55 384.45 7243.77 7248.17 7247.99 7248.81 0.023272 6.46 62.85 40.77 0.91 12.37 2.15
WestTrib 40884.05 100‐yr 10.22 469.78 7243.77 7248.39 7248.31 7249.13 0.02576 6.99 72.29 45.29 0.97 12.44 2.47

WestTrib 40418.78 2‐yr 43 7233.96 7234.77 7234.73 7234.93 0.037324 3.17 13.57 32.96 0.87 8.02 0.96
WestTrib 40418.78 5‐yr 110 7233.96 7235.11 7235.07 7235.38 0.03719 4.21 26.14 41.38 0.93 7.45 1.46
WestTrib 40418.78 10‐yr 170 7233.96 7235.33 7235.29 7235.68 0.037068 4.76 35.7 46.83 0.96 7.06 1.76
WestTrib 40418.78 25‐yr 310 7233.96 7235.75 7235.69 7236.2 0.03185 5.38 57.57 56.03 0.94 6.39 2.03
WestTrib 40418.78 50‐yr 390 7233.96 7235.93 7235.86 7236.44 0.030457 5.76 67.69 57.51 0.94 6.09 2.23
WestTrib 40418.78 100‐yr 480 7233.96 7236.14 7236.04 7236.7 0.027534 6 80.01 59.27 0.91 5.83 2.31

WestTrib 40018.78 2‐yr 67 7224.51 7226.41 7226.41 7226.92 0.014516 5.71 11.74 11.96 1.01 5.72 0.85
WestTrib 40018.78 5‐yr 160 7224.51 7227.23 7227.23 7227.94 0.012809 6.75 23.7 17.07 1.01 5.2 1.06
WestTrib 40018.78 10‐yr 250 7224.51 7227.79 7227.79 7228.62 0.011921 7.33 34.13 20.62 1 4.91 1.17
WestTrib 40018.78 25‐yr 470 7224.51 7228.73 7228.73 7229.81 0.011084 8.32 56.51 26.74 1.01 4.69 1.39
WestTrib 40018.78 50‐yr 600 7224.51 7229.18 7229.18 7230.35 0.010591 8.68 69.1 29.63 1 4.57 1.47
WestTrib 40018.78 100‐yr 740 7224.51 7229.58 7229.58 7230.86 0.01035 9.07 81.63 32.25 1 4.5 1.56

WestTrib 39618.78 2‐yr 67 7216.53 7218.34 7218.31 7218.7 0.013852 4.81 13.94 18.21 0.97 5.64 0.65
WestTrib 39618.78 5‐yr 157.41 2.59 7216.53 7218.96 7218.96 7219.43 0.012816 5.55 30.88 35.53 1.04 5.13 0.68
WestTrib 39618.78 10‐yr 242.04 7.96 7216.53 7219.33 7219.33 7219.89 0.012185 6.05 45.85 44.33 1.03 4.74 0.77
WestTrib 39618.78 25‐yr 443.43 26.57 7216.53 7219.98 7219.98 7220.65 0.011802 6.78 80.13 62.5 1.03 3.79 0.93
WestTrib 39618.78 50‐yr 561.35 38.65 7216.53 7220.24 7220.24 7221 0.011696 7.2 97.54 68.85 1.03 3.75 1.02
WestTrib 39618.78 100‐yr 0 687.1 52.9 7216.53 7220.5 7220.5 7221.33 0.011505 7.56 115.79 74.96 1.04 3.59 1.09

WestTrib 39218.78 2‐yr 67 7211.07 7212.57 7212.57 7213.07 0.014258 5.71 11.74 11.86 1.01 5.68 0.84
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Reach River Sta Profile Q Left Q Channel Q Right Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # XS Headloss Shear Total
(cfs) (cfs) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   (ft) (lb/sq ft)

Falcon DBPS
West Tributary Existing Conditions HEC-RAS Outputs

WestTrib 39218.78 5‐yr 160 7211.07 7213.38 7213.38 7214.14 0.01269 6.96 22.99 15.65 1.01 5.01 1.1
WestTrib 39218.78 10‐yr 249.73 0.27 7211.07 7213.96 7213.96 7214.86 0.011376 7.64 33.28 22.95 1.12 4.8 0.98
WestTrib 39218.78 25‐yr 0.03 441.83 28.15 7211.07 7215.09 7215.09 7216.06 0.007656 8.15 77.05 54.63 1.17 3.76 0.66
WestTrib 39218.78 50‐yr 0.31 542.09 57.6 7211.07 7215.46 7215.46 7216.55 0.007552 8.81 97.71 56.92 1.13 3.62 0.79
WestTrib 39218.78 100‐yr 1.75 642.33 95.92 7211.07 7215.86 7215.86 7217.02 0.007089 9.25 122.29 68.57 1.14 3.4 0.77

WestTrib 38818.78 2‐yr 67 7204.61 7206.09 7206.07 7206.5 0.014015 5.17 12.97 15.09 0.98 4.98 0.72
WestTrib 38818.78 5‐yr 160 7204.61 7206.81 7206.78 7207.4 0.012134 6.19 25.86 20.54 0.97 5.12 0.91
WestTrib 38818.78 10‐yr 250 7204.61 7207.25 7207.25 7208.01 0.012439 7 35.69 23.94 1.01 5.26 1.11
WestTrib 38818.78 25‐yr 470 7204.61 7208.16 7208.16 7209.04 0.011646 7.53 62.43 35.95 1.01 4.81 1.22
WestTrib 38818.78 50‐yr 599.89 0.11 7204.61 7208.48 7208.48 7209.5 0.010925 8.09 74.31 37.64 1.02 4.42 1.29
WestTrib 38818.78 100‐yr 0.07 739.26 0.67 7204.61 7208.79 7208.79 7209.96 0.010392 8.66 86.21 39.63 1.03 4.2 1.35

WestTrib 38418.78 2‐yr 67 7200.04 7201.23 7201.15 7201.53 0.010975 4.39 15.27 19.33 0.87 4.93 0.53
WestTrib 38418.78 5‐yr 160 7200.04 7201.78 7201.78 7202.29 0.013386 5.71 28.01 27.76 1 5.08 0.83
WestTrib 38418.78 10‐yr 250 7200.04 7202.22 7202.22 7202.75 0.013561 5.81 42.99 42.06 1.01 4.81 0.86
WestTrib 38418.78 25‐yr 0.02 469.46 0.52 7200.04 7202.79 7202.79 7203.46 0.01211 6.57 72.55 63.69 1.08 4.3 0.85
WestTrib 38418.78 50‐yr 0.21 595.49 4.3 7200.04 7203.05 7203.05 7203.8 0.010797 6.99 90.61 72.18 1.09 3.96 0.84
WestTrib 38418.78 100‐yr 0.66 728.2 11.14 7200.04 7203.29 7203.29 7204.14 0.010114 7.42 108.14 73.77 1.07 3.78 0.92

WestTrib 38018.78 2‐yr 1.05 65.16 0.8 7195.31 7196.32 7196.31 7196.59 0.013916 4.24 17.8 36.85 1.06 5.51 0.42
WestTrib 38018.78 5‐yr 7.68 147.86 4.46 7195.31 7196.76 7196.76 7197.21 0.011998 5.63 36.9 50.08 1.11 5.11 0.55
WestTrib 38018.78 10‐yr 18.44 221.67 9.89 7195.31 7197.09 7197.09 7197.66 0.010713 6.4 55.48 59.76 1.11 4.67 0.62
WestTrib 38018.78 25‐yr 55.05 386.96 28 7195.31 7197.72 7197.72 7198.49 0.009571 7.73 97.77 75.55 1.09 4.39 0.77
WestTrib 38018.78 50‐yr 81.23 477.53 41.23 7195.31 7198.02 7198.02 7198.88 0.009065 8.27 122.21 82.56 1.08 4.18 0.84
WestTrib 38018.78 100‐yr 114.71 570.67 54.63 7195.31 7198.31 7198.31 7199.25 0.008801 8.81 146.56 87.82 1.06 4.06 0.91

WestTrib 37618.78 2‐yr 67 7190.23 7190.9 7190.86 7191.07 0.013496 3.3 20.28 46.56 0.88 4.54 0.37
WestTrib 37618.78 5‐yr 157.66 2.34 7190.23 7191.21 7191.21 7191.51 0.013404 4.46 39.63 84.38 1.14 0.39
WestTrib 37618.78 10‐yr 237.96 12.04 7190.23 7191.43 7191.43 7191.81 0.012448 5.03 59.15 88.67 1.06 3.84 0.52
WestTrib 37618.78 25‐yr 0.02 428.64 41.34 7190.23 7191.82 7191.82 7192.36 0.012266 6.19 94.72 94.59 1.04 4.41 0.77
WestTrib 37618.78 50‐yr 0.21 539.7 60.09 7190.23 7192.01 7192.01 7192.65 0.011787 6.7 113.3 96.65 1.04 4.44 0.86
WestTrib 37618.78 100‐yr 0.71 658.19 81.11 7190.23 7192.2 7192.2 7192.92 0.011392 7.18 132.09 98.7 1.04 4.52 0.95

WestTrib 37218.78 2‐yr 0.1 57.94 8.97 7184.96 7186.34 7186.28 7186.54 0.009658 3.88 27.2 69.67 1.02 3.49 0.23
WestTrib 37218.78 5‐yr 0.87 118.97 40.17 7184.96 7186.73 7186.7 7187.04 0.009492 5.15 65.65 130.11 1.11 3.56 0.3
WestTrib 37218.78 10‐yr 1.99 157.16 90.85 7184.96 7187.03 7187.03 7187.32 0.007525 5.37 117.02 185.32 0.95 3.21 0.3
WestTrib 37218.78 25‐yr 4.59 247.57 217.84 7184.96 7187.33 7187.33 7187.75 0.009804 6.97 173.59 189.03 0.95 3.14 0.56
WestTrib 37218.78 50‐yr 6.42 294.29 299.29 7184.96 7187.5 7187.5 7187.96 0.010252 7.57 204.49 191.02 0.93 3.19 0.68
WestTrib 37218.78 100‐yr 8.53 343.9 387.57 7184.96 7187.64 7187.64 7188.16 0.010914 8.21 232.51 192.82 0.93 3.28 0.82

WestTrib 36914.66 2‐yr 48.14 18.86 7182.01 7182.91 7182.83 7183.04 0.01365 3.31 28.87 64.94 0.76 6.29 0.38
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Hydraulic Report
Eagleview Regional Drainage Improvements, El Paso County, CO

APPENDIX B: HYDRAULICS



South_Low Flow @ 55 cfs
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.035Roughness Coefficient
ft/ft0.0040Channel Slope
H:V4.000Left Side Slope
H:V4.000Right Side Slope
ft6.00Bottom Width
cfs54.30Discharge

Results

in19.2Normal Depth
ft²19.8Flow Area
ft19.2Wetted Perimeter
in12.4Hydraulic Radius
ft18.78Top Width
in12.8Critical Depth
ft/ft0.0201Critical Slope
ft/s2.74Velocity
ft0.12Velocity Head
ft1.71Specific Energy

0.471Froude Number
SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
in19.2Normal Depth
in12.8Critical Depth
ft/ft0.0040Channel Slope
ft/ft0.0201Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

3/2/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterEagleview.fm8



North_Low Flow @ 55 cfs
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.035Roughness Coefficient
ft/ft0.0020Channel Slope
H:V3.000Left Side Slope
H:V3.000Right Side Slope
ft6.00Bottom Width
cfs54.30Discharge

Results

in24.1Normal Depth
ft²24.1Flow Area
ft18.7Wetted Perimeter
in15.5Hydraulic Radius
ft18.04Top Width
in13.5Critical Depth
ft/ft0.0198Critical Slope
ft/s2.25Velocity
ft0.08Velocity Head
ft2.09Specific Energy

0.343Froude Number
SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
in24.1Normal Depth
in13.5Critical Depth
ft/ft0.0020Channel Slope
ft/ft0.0198Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

3/2/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterEagleview.fm8



Hydraulic Analysis Report

Project Data
Project Title: Eagleview – RipRap Sizing for Riffle Drops #1-#4, #7, and #9

Designer: BAH

Project Date: Thursday, March 2, 2023

Project Units:  U.S. Customary Units

Channel Lining Analysis: Channel Lining Design Analysis Riffle Drops #1-#4
Notes:

Lining Input Parameters
Channel Lining Type: Riprap, Cobble, or Gravel

D50: 304.80 mm

Riprap Specific Weight: 165 lb/ft^3

Water Specific Weight: 62.4 lb/ft^3

Riprap Shape is Angular

Safety Factor: 1.5

Calculated Safety Factor: 1.30125

Lining Results
Angle of Repose: 41.7 degrees

Relative Flow Depth: 1.73252 ft

Manning's n method: Blodgett

Manning's n: 0.0820778

Channel Bottom Shear Results
V*: 1.65938

Reynold's Number: 136350

Shield's Parameter: 0.109025

brice.hammersland
Text Box
Rock Sizing Calculations shown in this Hydrualic Analysis Report were created from the FHWA Hydraulic ToolBox software version 5.1.1



Shear stress on channel bottom: 5.33607 lb/ft^2

Permissible shear stress for channel bottom: 11.186 lb/ft^2

Channel bottom is stable

Stable D50: 218.098 mm

Channel Side Shear Results

K1: 0.934

K2: 0.931169

Kb: 0

Shear stress on side of channel: 5.33607 lb/ft^2

Permissible shear stress for side of channel: 10.4161 lb/ft^2

Stable Side D50: 0.717722 lb/ft^2

Side of channel is stable

Channel Lining Stability Results 2

The channel is stable

Channel Summary
Name of Selected Channel: Channel Analysis Drops #1-#4

Channel Analysis: Channel Analysis Drops #1-#4
Notes:

Input Parameters
Channel Type:  Trapezoidal

Side Slope 1 (Z1): 4.0000 ft/ft

Side Slope 2 (Z2): 4.0000 ft/ft

Channel Width 28.00 ft

Longitudinal Slope: 0.0400 ft/ft

Manning's n:  0.0821

Flow 405.0000 cfs



Result Parameters
Depth 2.1378 ft

Area of Flow 78.1414 ft^2

Wetted Perimeter 45.6292 ft

Hydraulic Radius 1.7125 ft

Average Velocity 5.1829 ft/s

Top Width 45.1028 ft

Froude Number:  0.6939

Critical Depth 1.7122 ft

Critical Velocity 6.7875 ft/s

Critical Slope: 0.0883 ft/ft

Critical Top Width 41.70 ft

Calculated Max Shear Stress 5.3361 lb/ft^2

Calculated Avg Shear Stress 4.2745 lb/ft^2

Channel Lining Analysis: Channel Lining Design Analysis Riffle Drops #7
Notes:

Lining Input Parameters
Channel Lining Type: Riprap, Cobble, or Gravel

D50: 304.80 mm

Riprap Specific Weight: 165 lb/ft^3

Water Specific Weight: 62.4 lb/ft^3

Riprap Shape is Angular

Safety Factor: 1.5

Calculated Safety Factor: 1.29727

Lining Results
Angle of Repose: 41.7 degrees

Relative Flow Depth: 1.61942 ft



Manning's n method: Blodgett

Manning's n: 0.08488

Channel Bottom Shear Results
V*: 1.64388

Reynold's Number: 135076

Shield's Parameter: 0.108205

Shear stress on channel bottom: 5.23684 lb/ft^2

Permissible shear stress for channel bottom: 11.1019 lb/ft^2

Channel bottom is stable

Stable D50: 215.665 mm

Channel Side Shear Results

K1: 0.934

K2: 0.931169

Kb: 0

Shear stress on side of channel: 5.23684 lb/ft^2

Permissible shear stress for side of channel: 10.3377 lb/ft^2

Stable Side D50: 0.709713 lb/ft^2

Side of channel is stable

Channel Lining Stability Results 2

The channel is stable

Channel Summary
Name of Selected Channel: Channel Analysis Drop#7

Channel Analysis: Channel Analysis Drop#7
Notes:

Input Parameters
Channel Type:  Trapezoidal

Side Slope 1 (Z1): 4.0000 ft/ft



Side Slope 2 (Z2): 4.0000 ft/ft

Channel Width 20.00 ft

Longitudinal Slope: 0.0400 ft/ft

Manning's n:  0.0849

Flow 285.0000 cfs

Result Parameters
Depth 2.0982 ft

Area of Flow 59.5752 ft^2

Wetted Perimeter 37.3025 ft

Hydraulic Radius 1.5971 ft

Average Velocity 4.7839 ft/s

Top Width 36.7859 ft

Froude Number:  0.6625

Critical Depth 1.6454 ft

Critical Velocity 6.5164 ft/s

Critical Slope: 0.0974 ft/ft

Critical Top Width 33.16 ft

Calculated Max Shear Stress 5.2372 lb/ft^2

Calculated Avg Shear Stress 3.9863 lb/ft^2

Channel Lining Analysis: Channel Lining Design Analysis Riffle Drops #9
Notes:

Lining Input Parameters
Channel Lining Type: Riprap, Cobble, or Gravel

D50: 304.80 mm

Riprap Specific Weight: 165 lb/ft^3

Water Specific Weight: 62.4 lb/ft^3



Riprap Shape is Angular

Safety Factor: 1.5

Calculated Safety Factor: 1.29727

Lining Results
Angle of Repose: 41.7 degrees

Relative Flow Depth: 1.61942 ft

Manning's n method: Blodgett

Manning's n: 0.08488

Channel Bottom Shear Results
V*: 1.64388

Reynold's Number: 135076

Shield's Parameter: 0.108205

Shear stress on channel bottom: 5.23684 lb/ft^2

Permissible shear stress for channel bottom: 11.1019 lb/ft^2

Channel bottom is stable

Stable D50: 215.665 mm

Channel Side Shear Results

K1: 0.934

K2: 0.931169

Kb: 0

Shear stress on side of channel: 5.23684 lb/ft^2

Permissible shear stress for side of channel: 10.3377 lb/ft^2

Stable Side D50: 0.709713 lb/ft^2

Side of channel is stable

Channel Lining Stability Results 2

The channel is stable



Channel Summary
Name of Selected Channel: Channel Analysis Drop#9

Channel Analysis: Channel Analysis Drop#9
Notes:

Input Parameters
Channel Type:  Trapezoidal

Side Slope 1 (Z1): 4.0000 ft/ft

Side Slope 2 (Z2): 4.0000 ft/ft

Channel Width 20.00 ft

Longitudinal Slope: 0.0400 ft/ft

Manning's n:  0.0849

Flow 285.0000 cfs

Result Parameters
Depth 2.0982 ft

Area of Flow 59.5752 ft^2

Wetted Perimeter 37.3025 ft

Hydraulic Radius 1.5971 ft

Average Velocity 4.7839 ft/s

Top Width 36.7859 ft

Froude Number:  0.6625

Critical Depth 1.6454 ft

Critical Velocity 6.5164 ft/s

Critical Slope: 0.0974 ft/ft

Critical Top Width 33.16 ft

Calculated Max Shear Stress 5.2372 lb/ft^2

Calculated Avg Shear Stress 3.9863 lb/ft^2



GBDS ID

Min. Riprap 

Approach Length 

(ft)

Min. Stilling 

Basin Length 

Required

(ft)

Stilling Basin 

Length 

Proposed (ft) Boulder Size (ft)

Min. Cutoff Wall 

Length

 (ft)

Riprap Length 

Downstream of 

Stilling Basin

(ft)

#5 8 14 14 2 5 10

#6 8 12 14 2 5 10

#8 8 12 14 2 5 10

#10 8 12 14 2 6.5 10

Grouted Boulder Drop Structure Summary Table



Grouted Boulder Drop Structure Boulder Sizing

V = 5.61 fps Velocity is from XS 233 just upstream of the drop structure
S = 0.25 ft/ft
Ss = 2.55
RP = 3.32

V = 6.32 fps Velocity is from XS 233 just upstream of the drop structure
S = 0.25 ft/ft
Ss = 2.55
RP = 3.738935377

V = 7.61 fps Velocity is from XS 233 just upstream of the drop structure
S = 0.25 ft/ft
Ss = 2.55
RP = 4.50

Boulder Sizing Rp ‐ From MHFD USDCM Equation 9‐7 
Boulder Size determined per MHFD USDCM Table 9‐4 

2‐yr Storm

10‐yr Storm

100‐yr Storm

Grouted Boulder Drop Structure #5 ‐ Boulder Sizing Calculations



Lane's Weighted Creep Method

HEC‐RAS Resutls (Supercrtical Model)

Station WSEL Elevation (ft)

LH = 29 ft 223 7226.94

LV = 8.67 ft 194 7223.48

Depth of Sheet Pile 5 ft

Depth of grout 1.33 ft

Boulder  Dia = 2.00 ft

HS =  3.46 ft

CW = 5.30

Cutoff wall length determined from MHFD USDCM Equation 9‐5 and Table 9‐3

Grouted Boulder Drop Structure #5 ‐ Seepage Calculation



100‐yr Storm Model XS ‐ 209 10‐yr Storm Model XS ‐ 209 2‐yr Storm
Model XS ‐ 

209
y1 = 2.24 ft y1 = 1.57 ft y1 = 1.0 ft

Froude Number F1 = 1.5 2 F1 = 1.6 1.94 F1 = 1.5 1.72
y2 = 5.31 ft y2 = 2.29 ft y2 = 1.98 ft
V1 = 12.64 fps V1 = 11.39 fps V1 = 8.47 fps
g = 32.2 ft/s2 g = 32.2 ft/s2 g = 32.2 ft/s2

y2 = 5.31 ft y2 = 2.29 ft y2 = 1.98 ft
F1 = 2.00 Using Model Froude Value F1 = 1.94 Using Model Froude Value F1 = 1.47 Using Model Froude Value

L/y2 = 4.3 Determined from Figure 9‐4 L/y2 = 4.3 Determined from Figure 9‐4 L/y2 = 4.3 Determined from Figure 9‐4

Hydraulic Jump Length L = 22.8 ft L = 9.8 ft L = 8.5 ft

13.7 ft 5.9 ft 5.1 ft

14.0 ft

Basin Length ‐ From MHFD USDCM Equation 9‐4 and Figure 9‐4

Grouted Boulder Drop Structure #5 Stilling Basin Sizing

10‐yr Storm 2‐yr Storm

Recommended Stilling basin be 60% of the hydrualic jump length
Stilling Basin Length = 

Recommended Stilling basin be 60% of the hydrualic jump length
Stilling Basin Length = 

Hydraulic Jump LengthHydraulic Jump Length

Recommend Stilling Basin Length =

Hydraulic Jump Length

Stilling Basin Length = 

100‐yr Storm

Recommended Stilling basin be 60% of the hydrualic jump length



Grouted Boulder Drop Structure Boulder Sizing

V = 5.28 fps
S = 0.25 ft/ft
Ss = 2.55
RP = 3.12

V = 6.17 fps Velocity is from XS 402 just upstream of the drop structure
S = 0.25 ft/ft
Ss = 2.55
RP = 3.65

V = 7.1 fps Velocity is from XS 402 just upstream of the drop structure
S = 0.25 ft/ft
Ss = 2.55
RP = 4.20

Boulder Sizing Rp ‐ From MHFD USDCM Equation 9‐7 
Boulder Size determined per MHFD USDCM Table 9‐4 

2‐yr Storm

10‐yr Storm

100‐yr Storm

Velocity is from XS 402 just upstream of the drop structure

Grouted Boulder Drop Structure #6 ‐ Boulder Sizing Calculations



Lane's Weighted Creep Method

HEC‐RAS Resutls (Supercrtical Model)

Station WSEL Elevation (ft)

LH = 29 ft 396 7230.35

LV = 8.67 ft 367 7226.98

Depth of Sheet Pile 5 ft

Depth of grout 1.33 ft

Boulder  Dia = 2.00 ft

HS =  3.37 ft

CW = 5.44

Note : Sheet piles typicall come in lenghts of 40‐ft

Cutoff wall length determined from MHFD USDCM Equation 9‐5 and Table 9‐3

Grouted Boulder Drop Structure #6 ‐ Seepage Calculation



100‐yr Storm Model XS ‐ 382 10‐yr Storm Model XS ‐ 382 2‐yr Storm Model XS ‐ 382
y1 = 1.95 ft y1 = 1.39 ft y1 = 0.91 ft

Froude Number F1 = 1.6 1.94 F1 = 1.5 1.82 F1 = 1.4 1.82
y2 = 4.46 ft y2 = 2.12 ft y2 = 2.12 ft
V1 = 12.41 fps V1 = 10.24 fps V1 = 7.53 fps
g = 32.2 ft/s2 g = 32.2 ft/s2 g = 32.2 ft/s2

y2 = 4.46 ft y2 = 2.12 ft y2 = 2.12 ft
F1 = 1.94 Using Model Froude Value F1 = 1.82 Using Model Froude Value F1 = 1.82 Using Model Froude Value

L/y2 = 4.3 Determined from Figure 9‐4 L/y2 = 4.3 Determined from Figure 9‐4 L/y2 = 4.3 Determined from Figure 9‐4

Hydraulic Jump Length L = 19.2 ft L = 9.1 ft L = 9.1 ft

11.5 ft 5.5 ft 5.5 ft

14.0 ft

Basin Length ‐ From MHFD USDCM Equation 9‐4 and Figure 9‐4

Hydraulic Jump Length

100‐yr Storm

Grouted Boulder Drop Structure #6 Stilling Basin Sizing

Stilling Basin Length =  Stilling Basin Length =  Stilling Basin Length = 

Recommend Stilling Basin Length =

2‐yr Storm

Hydraulic Jump Length Hydraulic Jump Length

Recommended Stilling basin be 60% of the hydrualic jump length Recommended Stilling basin be 60% of the hydrualic jump length Recommended Stilling basin be 60% of the hydrualic jump length

10‐yr Storm



Grouted Boulder Drop Structure Boulder Sizing

V = 5.3 fps
S = 0.25 ft/ft
Ss = 2.55
RP = 3.14

V = 6.31 fps Velocity is from XS 697 just upstream of the drop structure
S = 0.25 ft/ft
Ss = 2.55
RP = 3.73

V = 7.09 fps Velocity is from XS 697 just upstream of the drop structure
S = 0.25 ft/ft
Ss = 2.55
RP = 4.19

Boulder Sizing Rp ‐ From MHFD USDCM Equation 9‐7 
Boulder Size determined per MHFD USDCM Table 9‐4 

2‐yr Storm
Velocity is from XS 697 just upstream of the drop structure

10‐yr Storm

100‐yr Storm

Grouted Boulder Drop Structure #8 ‐ Boulder Sizing Calculations



Lane's Weighted Creep Method

HEC‐RAS Resutls (Supercrtical Model)

Station WSEL Elevation

LH = 30 ft 697 7237.24

LV = 8.67 ft 667 7233.7

Depth of Sheet Pile 5 ft

Depth of grout 1.33 ft

Boulder  Dia = 2.00 ft

HS =  3.54 ft

CW = 5.27

Cutoff wall length determined from MHFD USDCM Equation 9‐5 and Table 9‐3

Grouted Boulder Drop Structure #8 ‐ Seepage Calculation



100‐yr Storm Model XS ‐ 674 10‐yr Storm Model XS ‐ 674 2‐yr Storm Model XS ‐ 674
y1 = 2.01 ft y1 = 1.39 ft y1 = 0.92 ft

Froude Number F1 = 1.5 1.89 F1 = 1.6 1.92 F1 = 1.4 1.69
y2 = 4.46 ft y2 = 2.26 ft y2 = 1.94 ft
V1 = 12.17 fps V1 = 10.63 fps V1 = 7.82 fps
g = 32.2 ft/s2 g = 32.2 ft/s2 g = 32.2 ft/s2

y2 = 4.46 ft y2 = 2.26 ft y2 = 1.94 ft
F1 = 1.89 Using Model Froude Value F1 = 1.92 Using Model Froude Value F1 = 1.69 Using Model Froude Value

L/y2 = 4.3 Determined from Figure 9‐4 L/y2 = 4.3 Determined from Figure 9‐4 L/y2 = 4.3 Determined from Figure 9‐4

Hydraulic Jump Length L = 19.2 ft L = 9.7 ft L = 8.3 ft

11.5 ft 5.8 ft 5.0 ft

14.0 ft

Basin Length ‐ From MHFD USDCM Equation 9‐4 and Figure 9‐4

Hydraulic Jump Length

100‐yr Storm

Grouted Boulder Drop Structure #8 Stilling Basin Sizing

Stilling Basin Length =  Stilling Basin Length =  Stilling Basin Length = 

Recommend Stilling Basin Length =

2‐yr Storm

Hydraulic Jump Length Hydraulic Jump Length

Recommended Stilling basin be 60% of the hydrualic jump length Recommended Stilling basin be 60% of the hydrualic jump length Recommended Stilling basin be 60% of the hydrualic jump length

10‐yr Storm



Grouted Boulder Drop Structure Boulder Sizing

V = 5.26 fps
S = 0.25 ft/ft
Ss = 2.55
RP = 3.11

V = 6.35 fps Velocity is from XS 945 just upstream of the drop structure
S = 0.25 ft/ft
Ss = 2.55
RP = 3.76

V = 7.10 fps Velocity is from XS 945 just upstream of the drop structure
S = 0.25 ft/ft
Ss = 2.55
RP = 4.20

Boulder Sizing Rp ‐ From MHFD USDCM Equation 9‐7 
Boulder Size determined per MHFD USDCM Table 9‐4 

2‐yr Storm
Velocity is from XS 945 just upstream of the drop structure

10‐yr Storm

100‐yr Storm

Grouted Boulder Drop Structure #10 ‐ Boulder Sizing Calculations



Lane's Weighted Creep Method

HEC‐RAS Resutls (Supercrtical Model)

Station WSEL Elevation (ft)

LH = 31 ft 945 7244.41

LV = 11.67 ft 914 7240.17

Depth of Sheet Pile 6.5 ft

Depth of grout 1.33 ft

Boulder  Dia = 2.00 ft

HS =  4.24 ft

CW = 5.19

Cutoff wall length determined from MHFD USDCM Equation 9‐5 and Table 9‐3

Grouted Boulder Drop Structure #10 ‐ Seepage Calculation



100‐yr Storm Model XS ‐ 929 10‐yr Storm Model XS ‐ 929 2‐yr Storm Model XS ‐ 929
y1 = 1.94 ft y1 = 1.37 ft y1 = 0.88 ft

Froude Number F1 = 1.6 1.99 F1 = 1.6 1.93 F1 = 1.5 1.78
y2 = 4.58 ft y2 = 2.27 ft y2 = 2.07 ft
V1 = 12.69 fps V1 = 10.71 fps V1 = 8.17 fps
g = 32.2 ft/s2 g = 32.2 ft/s2 g = 32.2 ft/s2

y2 = 4.58 ft y2 = 2.27 ft y2 = 2.07 ft
F1 = 1.99 Using Model Froude Value F1 = 1.93 Using Model Froude Value F1 = 1.78 Using Model Froude Value

L/y2 = 4.3 Determined from Figure 9‐4 L/y2 = 4.3 Determined from Figure 9‐4 L/y2 = 4.3 Determined from Figure 9‐4

Hydraulic Jump Length L = 19.7 ft L = 9.8 ft L = 8.9 ft

11.8 ft 5.9 ft 5.3 ft

Basin Length ‐ From MHFD USDCM Equation 9‐4 and Figure 9‐4

Hydraulic Jump Length

100‐yr Storm

Grouted Boulder Drop Structure #10 Stilling Basin Sizing

2‐yr Storm10‐yr Storm

Hydraulic Jump Length
Hydraulic Jump 

Length

Recommended Stilling basin be 60% of the hydrualic jump length Recommended Stilling basin be 60% of the hydrualic jump length Recommended Stilling basin be 60% of the hydrualic jump length
Stilling Basin Length =  Stilling Basin Length =  Stilling Basin Length = 

Recommend Stilling Basin Length = 14.0 ft



Channel

ID

Cross‐

Section ID

Radius of 

Curvature of the 

bend to the 

Channel 

Centerline (ft)

Channel 

Width at 

WSEL (ft) Rc/T

HEC‐RAS Avg 

Velocity

(ft/sec)

Velocity Adjusted 

along outside bend1

(ft/sec)

Channel Slope 

(ft/ft)

d50 RipRap 

Calculated2 (ft)

Min. Nominal d50 
RipRap Size (ft)

F.S. (1.5) x d50 
(ft)

North Channel  972 35.0 38.00 0.92 4.65 9.49 0.002 0.31 0.50 0.47

North Channel  872 40.0 34.50 1.16 5.27 10.57 0.001 0.31 0.50 0.46

North Channel  772 55.0 37.50 1.47 3.78 7.41 0.002 0.19 0.50 0.29

North Channel 622 35.0 37.00 0.95 3.96 8.07 0.0001 0.08 0.50 0.12

North Channel  347 60.0 42.00 1.43 2.94 5.78 0.002 0.12 0.50 0.18

1Evaluation of Erosion at Channel Bends per MHFD USDCM Chapter 8 Equation 8‐10
2 RipRap for Mild Slope Conditions per MHFD USDCM Chapter 8 Equation 8‐11

RipRap Calculations for Outside Banks of Channel Bends



 

 

 

 

 

 

 

 

 

 

 

 

 

 

HEC-RAS Mixed Flow Regime Results 
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HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)
North Channel 1072 2-yr 59.00 7242.06 7244.12 7243.23 7244.20 0.003591 2.29 25.74 24.38 0.39 2.06
North Channel 1072 10-yr 144.00 7242.06 7244.95 7244.00 7245.10 0.002988 3.07 48.88 31.11 0.39 2.89
North Channel 1072 100-yr 285.00 7242.06 7245.76 7244.71 7246.00 0.003240 4.05 76.69 37.70 0.43 3.70

North Channel 1047 2-yr 59.00 7242.00 7244.02 7244.11 0.004160 2.41 24.46 23.62 0.42 2.02
North Channel 1047 10-yr 144.00 7242.00 7244.87 7245.02 0.003158 3.12 48.06 30.94 0.40 2.87
North Channel 1047 100-yr 285.00 7242.00 7245.67 7245.92 0.003413 4.11 75.41 37.38 0.44 3.67

North Channel 1022 2-yr 59.00 7241.94 7243.91 7244.01 0.003533 2.53 23.36 18.48 0.40 1.97
North Channel 1022 10-yr 144.00 7241.94 7244.78 7244.94 0.003410 3.18 46.92 30.86 0.42 2.84
North Channel 1022 100-yr 285.00 7241.94 7245.57 7245.83 0.003640 4.18 73.84 37.39 0.46 3.63

North Channel 997 2-yr 59.00 7241.91 7243.81 7243.92 0.003880 2.64 22.33 17.69 0.41 1.90
North Channel 997 10-yr 144.00 7241.91 7244.68 7244.85 0.003792 3.33 44.86 29.67 0.44 2.77
North Channel 997 100-yr 285.00 7241.91 7245.45 7245.73 0.004136 4.40 69.87 35.39 0.48 3.54

North Channel 972 2-yr 59.00 7241.84 7243.69 7243.81 0.004442 2.78 21.21 17.19 0.44 1.85
North Channel 972 10-yr 144.00 7241.84 7244.56 7244.75 0.004305 3.47 42.97 29.35 0.46 2.72
North Channel 972 100-yr 285.00 7241.84 7245.31 7245.62 0.004652 4.58 67.23 35.20 0.51 3.47

North Channel 957 2-yr 59.00 7241.81 7243.56 7243.70 0.014693 3.02 19.52 16.60 0.49 1.75
North Channel 957 10-yr 144.00 7241.81 7244.42 7244.64 0.013982 3.71 40.02 28.72 0.51 2.61
North Channel 957 100-yr 285.00 7241.81 7245.15 7245.50 0.014826 4.87 62.95 34.48 0.56 3.34

North Channel 950 2-yr 59.00 7241.81 7243.38 7243.57 0.021864 3.50 16.87 15.55 0.59 1.57
North Channel 950 10-yr 144.00 7241.81 7244.25 7244.51 0.020460 4.13 35.43 27.46 0.60 2.44
North Channel 950 100-yr 285.00 7241.81 7244.94 7245.37 0.020473 5.35 56.31 33.01 0.64 3.13

North Channel 945 2-yr 59.00 7241.75 7242.93 7242.93 7243.37 0.068810 5.28 11.17 13.15 1.01 1.18
North Channel 945 10-yr 144.00 7241.75 7243.65 7243.65 7244.31 0.062006 6.51 22.12 17.48 1.02 1.90
North Channel 945 100-yr 285.00 7241.75 7244.41 7244.41 7245.18 0.051291 7.10 41.15 28.92 0.98 2.66

North Channel 938 2-yr 59.00 7240.06 7240.81 7241.25 7242.30 0.393531 9.79 6.03 10.46 2.27 0.75
North Channel 938 10-yr 144.00 7240.06 7241.36 7242.00 7243.36 0.288150 11.36 12.68 13.84 2.09 1.30
North Channel 938 100-yr 285.00 7240.06 7242.02 7242.72 7244.36 0.224435 12.27 23.22 18.65 1.94 1.96

North Channel 932 2-yr 59.00 7238.44 7239.31 7239.62 7240.29 0.215005 7.93 7.44 11.22 1.72 0.87
North Channel 932 10-yr 144.00 7238.44 7239.79 7240.40 7241.58 0.244684 10.73 13.42 14.10 1.94 1.35
North Channel 932 100-yr 285.00 7238.44 7240.36 7241.10 7242.85 0.236082 12.67 22.49 17.88 1.99 1.92

North Channel 929 2-yr 59.00 7237.81 7239.76 7239.02 7239.87 0.009928 2.61 22.62 17.84 0.41 1.95
North Channel 929 10-yr 144.00 7237.81 7240.63 7239.74 7240.80 0.009847 3.28 45.35 30.23 0.43 2.82
North Channel 929 100-yr 285.00 7237.81 7239.75 7240.49 7242.26 0.235747 12.69 22.45 17.75 1.99 1.94



HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)

North Channel 922 2-yr 59.00 7237.78 7239.72 7239.83 0.003664 2.58 22.86 17.99 0.40 1.94
North Channel 922 10-yr 144.00 7237.78 7240.60 7240.76 0.003566 3.26 45.92 30.36 0.43 2.82
North Channel 922 100-yr 285.00 7237.78 7241.36 7240.45 7241.64 0.003928 4.33 71.55 36.46 0.47 3.58

North Channel 897 2-yr 59.00 7237.78 7239.60 7239.72 0.004531 2.80 21.05 17.18 0.45 1.82
North Channel 897 10-yr 144.00 7237.78 7240.47 7240.66 0.004408 3.46 42.85 29.55 0.47 2.69
North Channel 897 100-yr 285.00 7237.78 7241.22 7241.53 0.004693 4.55 67.21 35.49 0.51 3.44

North Channel 872 2-yr 59.00 7237.75 7239.44 7239.59 0.006241 3.15 18.74 16.29 0.52 1.68
North Channel 872 10-yr 144.00 7237.75 7240.31 7240.53 0.005988 3.78 38.79 28.39 0.54 2.55
North Channel 872 100-yr 285.00 7237.75 7241.03 7241.39 0.006095 4.92 61.38 34.18 0.58 3.28

North Channel 852 2-yr 59.00 7237.72 7239.17 7239.42 0.011210 3.95 14.95 14.69 0.69 1.45
North Channel 852 10-yr 144.00 7237.72 7240.03 7239.68 7240.36 0.010926 4.61 31.50 26.23 0.71 2.31
North Channel 852 100-yr 285.00 7237.72 7240.72 7240.38 7241.22 0.009814 5.79 51.47 31.75 0.72 2.99

North Channel 847 2-yr 59.00 7237.69 7238.89 7238.89 7239.32 0.025137 5.27 11.19 13.08 1.01 1.20
North Channel 847 10-yr 144.00 7237.69 7239.65 7239.65 7240.26 0.021370 6.25 23.02 18.35 0.98 1.96
North Channel 847 100-yr 285.00 7237.69 7240.37 7240.37 7241.13 0.018119 7.07 41.66 29.31 0.96 2.68

North Channel 822 2-yr 59.00 7236.70 7237.67 7237.89 7238.41 0.052962 6.87 8.59 11.81 1.42 0.97
North Channel 822 10-yr 144.00 7236.70 7238.27 7238.65 7239.42 0.049854 8.63 16.69 15.51 1.47 1.56
North Channel 822 100-yr 285.00 7236.70 7238.94 7239.36 7240.36 0.050398 9.59 29.88 25.69 1.52 2.24

North Channel 797 2-yr 59.00 7235.69 7236.80 7236.87 7237.32 0.032899 5.80 10.18 12.65 1.14 1.11
North Channel 797 10-yr 144.00 7235.69 7237.40 7237.65 7238.30 0.035266 7.62 18.89 16.31 1.25 1.71
North Channel 797 100-yr 285.00 7235.69 7238.06 7238.35 7239.22 0.036208 8.66 33.25 26.75 1.31 2.37

North Channel 782 2-yr 59.00 7235.09 7236.70 7236.28 7236.88 0.007668 3.43 17.18 15.61 0.58 1.60
North Channel 782 10-yr 144.00 7235.09 7237.55 7237.05 7237.81 0.007442 4.13 35.53 27.47 0.60 2.46
North Channel 782 100-yr 285.00 7235.09 7238.31 7237.76 7238.71 0.006675 5.17 58.80 33.54 0.61 3.22

North Channel 772 2-yr 59.00 7234.72 7236.71 7236.80 0.003316 2.48 23.78 18.77 0.39 1.99
North Channel 772 10-yr 144.00 7234.72 7237.58 7237.73 0.003205 3.16 47.34 30.77 0.41 2.85
North Channel 772 100-yr 285.00 7234.72 7238.36 7238.62 0.003495 4.18 74.01 37.06 0.45 3.64

North Channel 747 2-yr 59.00 7234.69 7236.61 7236.72 0.003642 2.58 22.83 17.81 0.40 1.92
North Channel 747 10-yr 144.00 7234.69 7237.48 7237.64 0.003644 3.25 45.74 30.29 0.43 2.79
North Channel 747 100-yr 285.00 7234.69 7238.25 7238.52 0.003941 4.30 71.55 36.46 0.47 3.56

North Channel 722 2-yr 59.00 7234.62 7236.51 7236.62 0.004100 2.69 21.92 17.58 0.43 1.88
North Channel 722 10-yr 144.00 7234.62 7237.37 7237.54 0.004024 3.39 44.06 29.73 0.45 2.75



HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)
North Channel 722 100-yr 285.00 7234.62 7238.12 7238.42 0.004379 4.48 68.87 35.87 0.50 3.50

North Channel 697 2-yr 59.00 7234.57 7236.28 7236.43 0.015761 3.10 19.01 16.36 0.51 1.71
North Channel 697 10-yr 144.00 7234.57 7237.14 7237.36 0.015418 3.82 38.77 28.43 0.53 2.57
North Channel 697 100-yr 285.00 7234.57 7237.85 7238.22 0.016320 5.02 60.92 34.05 0.58 3.28

North Channel 688 2-yr 59.00 7234.51 7235.71 7235.71 7236.14 0.068479 5.30 11.14 12.96 1.01 1.20
North Channel 688 10-yr 144.00 7234.51 7236.48 7236.48 7237.08 0.056987 6.21 23.20 18.48 0.98 1.97
North Channel 688 100-yr 285.00 7234.51 7237.20 7237.20 7237.94 0.048713 7.00 42.20 30.57 0.95 2.69

North Channel 682 2-yr 59.00 7233.08 7233.84 7234.27 7235.26 0.363076 9.54 6.18 10.50 2.19 0.76
North Channel 682 10-yr 144.00 7233.08 7234.40 7235.05 7236.32 0.268801 11.11 12.96 13.88 2.03 1.32
North Channel 682 100-yr 285.00 7233.08 7235.09 7235.75 7237.25 0.248483 11.77 24.22 22.47 2.00 2.01

North Channel 674 2-yr 59.00 7231.06 7233.25 7232.28 7233.32 0.007712 2.14 27.63 24.95 0.35 2.19
North Channel 674 10-yr 144.00 7231.06 7234.09 7233.01 7234.22 0.006884 2.92 51.39 31.91 0.37 3.03
North Channel 674 100-yr 285.00 7231.06 7234.90 7233.76 7235.12 0.007643 3.88 79.92 38.22 0.41 3.84

North Channel 667 2-yr 59.00 7231.06 7233.20 7233.27 0.007741 2.14 27.61 25.00 0.36 2.14
North Channel 667 10-yr 144.00 7231.06 7234.04 7234.17 0.006782 2.91 51.59 31.83 0.37 2.98
North Channel 667 100-yr 285.00 7231.06 7234.85 7235.07 0.007612 3.87 79.92 38.23 0.41 3.79

North Channel 647 2-yr 59.00 7231.03 7233.08 7233.16 0.003749 2.34 25.20 23.91 0.40 2.05
North Channel 647 10-yr 144.00 7231.03 7233.94 7234.08 0.002952 3.08 49.00 31.12 0.39 2.91
North Channel 647 100-yr 285.00 7231.03 7234.73 7234.97 0.003318 4.10 76.01 37.39 0.44 3.70

North Channel 622 2-yr 59.00 7231.00 7232.98 7233.07 0.003432 2.50 23.57 18.50 0.39 1.98
North Channel 622 10-yr 144.00 7231.00 7233.85 7234.00 0.003331 3.19 47.02 30.66 0.41 2.85
North Channel 622 100-yr 285.00 7231.00 7234.62 7234.88 0.003703 4.24 73.06 36.70 0.46 3.62

North Channel 597 2-yr 59.00 7231.00 7232.86 7232.98 0.004359 2.76 21.41 17.40 0.44 1.86
North Channel 597 10-yr 144.00 7231.00 7233.72 7233.91 0.004218 3.46 43.20 29.53 0.46 2.72
North Channel 597 100-yr 285.00 7231.00 7234.47 7234.78 0.004635 4.59 67.36 35.51 0.51 3.47

North Channel 572 2-yr 59.00 7231.00 7232.68 7232.84 0.006517 3.21 18.38 16.05 0.53 1.68
North Channel 572 10-yr 144.00 7231.00 7233.54 7233.77 0.006317 3.89 37.81 27.92 0.55 2.54
North Channel 572 100-yr 285.00 7231.00 7234.25 7234.63 0.006579 5.10 59.47 33.37 0.60 3.25

North Channel 557 2-yr 59.00 7231.00 7232.47 7232.71 0.010695 3.88 15.22 14.80 0.67 1.47
North Channel 557 10-yr 144.00 7231.00 7233.33 7232.96 7233.65 0.010330 4.52 32.13 26.39 0.69 2.33
North Channel 557 100-yr 285.00 7231.00 7234.00 7233.66 7234.50 0.009800 5.78 51.54 31.74 0.72 3.00

North Channel 551 2-yr 59.00 7230.97 7232.15 7232.15 7232.59 0.025404 5.30 11.13 13.00 1.01 1.18



HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)
North Channel 551 10-yr 144.00 7230.97 7232.94 7232.94 7233.53 0.021217 6.14 23.45 19.13 0.98 1.97
North Channel 551 100-yr 285.00 7230.97 7233.63 7233.63 7234.40 0.018600 7.08 41.42 29.14 0.97 2.66

North Channel 522 2-yr 59.00 7229.82 7230.80 7231.02 7231.53 0.052786 6.85 8.62 11.93 1.42 0.98
North Channel 522 10-yr 144.00 7229.82 7231.38 7231.77 7232.56 0.051241 8.72 16.51 15.44 1.49 1.56
North Channel 522 100-yr 285.00 7229.82 7232.05 7232.49 7233.51 0.050795 9.68 29.65 25.68 1.53 2.23

North Channel 497 2-yr 59.00 7228.82 7229.93 7230.01 7230.45 0.032548 5.78 10.20 12.63 1.13 1.11
North Channel 497 10-yr 144.00 7228.82 7230.54 7230.77 7231.43 0.034495 7.58 19.00 16.27 1.24 1.72
North Channel 497 100-yr 285.00 7228.82 7231.20 7231.49 7232.36 0.035758 8.65 33.35 26.87 1.30 2.38

North Channel 476 2-yr 59.00 7228.00 7229.92 7229.18 7230.03 0.003662 2.61 22.60 17.80 0.41 1.92
North Channel 476 10-yr 144.00 7228.00 7230.79 7229.93 7230.96 0.003657 3.28 45.32 30.23 0.43 2.79
North Channel 476 100-yr 285.00 7228.00 7231.56 7230.66 7231.84 0.003937 4.33 70.95 36.39 0.48 3.56

North Channel 447 2-yr 59.00 7227.94 7229.80 7229.91 0.004332 2.75 21.42 17.34 0.44 1.86
North Channel 447 10-yr 144.00 7227.94 7230.66 7230.84 0.004313 3.43 43.20 29.56 0.46 2.72
North Channel 447 100-yr 285.00 7227.94 7231.41 7231.71 0.004596 4.51 67.67 35.54 0.51 3.47

North Channel 422 2-yr 59.00 7227.91 7229.65 7229.79 0.005449 3.00 19.68 16.68 0.49 1.74
North Channel 422 10-yr 144.00 7227.91 7230.51 7230.72 0.005353 3.71 39.92 28.66 0.51 2.60
North Channel 422 100-yr 285.00 7227.91 7231.23 7231.58 0.005645 4.87 62.90 34.66 0.56 3.32

North Channel 402 2-yr 59.00 7227.87 7229.34 7229.57 0.028175 3.83 15.39 14.91 0.67 1.47
North Channel 402 10-yr 144.00 7227.87 7230.18 7230.50 0.027786 4.54 32.03 26.46 0.69 2.31
North Channel 402 100-yr 285.00 7227.87 7230.83 7230.52 7231.35 0.027546 5.89 50.83 31.72 0.74 2.96

North Channel 396 2-yr 59.00 7227.68 7228.86 7228.86 7229.30 0.068916 5.29 11.15 13.10 1.01 1.18
North Channel 396 10-yr 144.00 7227.68 7229.64 7229.64 7230.24 0.057123 6.23 23.12 18.40 0.98 1.96
North Channel 396 100-yr 285.00 7227.68 7230.35 7230.35 7231.11 0.050544 7.04 41.46 29.13 0.97 2.67

North Channel 389 2-yr 59.00 7225.93 7226.68 7227.12 7228.22 0.417930 9.95 5.93 10.49 2.33 0.75
North Channel 389 10-yr 144.00 7225.93 7227.22 7227.91 7229.31 0.304738 11.61 12.40 13.64 2.15 1.28
North Channel 389 100-yr 285.00 7225.93 7227.88 7228.60 7230.29 0.227261 12.45 22.89 18.12 1.95 1.95

North Channel 382 2-yr 59.00 7224.34 7226.67 7225.53 7226.73 0.004568 1.85 32.25 26.45 0.28 2.33
North Channel 382 10-yr 144.00 7224.34 7227.55 7226.26 7227.66 0.004637 2.61 58.75 33.53 0.31 3.21
North Channel 382 100-yr 285.00 7224.34 7228.52 7227.00 7228.68 0.004760 3.36 94.81 41.33 0.33 4.18

North Channel 376 2-yr 59.00 7224.34 7226.64 7226.70 0.004778 1.88 31.79 26.46 0.29 2.30
North Channel 376 10-yr 144.00 7224.34 7227.52 7227.63 0.004761 2.63 58.23 33.43 0.31 3.18
North Channel 376 100-yr 285.00 7224.34 7228.49 7228.65 0.004847 3.38 94.15 41.09 0.33 4.15



HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)
North Channel 347 2-yr 59.00 7224.28 7226.56 7226.61 0.001934 1.92 31.02 26.17 0.30 2.28
North Channel 347 10-yr 144.00 7224.28 7227.44 7227.55 0.001892 2.68 57.15 33.15 0.32 3.16
North Channel 347 100-yr 285.00 7224.28 7228.40 7228.57 0.001918 3.44 92.61 40.91 0.34 4.12

North Channel 322 2-yr 59.00 7224.22 7226.51 7226.56 0.001946 1.91 31.19 26.27 0.30 2.29
North Channel 322 10-yr 144.00 7224.22 7227.39 7227.50 0.001873 2.65 57.50 33.26 0.32 3.17
North Channel 322 100-yr 285.00 7224.22 7228.35 7228.52 0.001894 3.40 93.06 40.93 0.34 4.13

North Channel 297 2-yr 59.00 7224.19 7226.46 7226.52 0.001960 1.92 30.94 25.98 0.30 2.27
North Channel 297 10-yr 144.00 7224.19 7227.34 7227.45 0.001885 2.67 57.59 34.37 0.32 3.15
North Channel 297 100-yr 285.00 7224.19 7228.31 7228.47 0.001864 3.38 94.91 43.22 0.34 4.12

North Channel 277 2-yr 78.00 7224.12 7226.34 7226.45 0.004264 2.70 29.02 25.42 0.43 2.22
North Channel 277 10-yr 189.00 7224.12 7227.17 7227.38 0.004059 3.74 53.08 32.18 0.46 3.05
North Channel 277 100-yr 375.00 7224.12 7228.05 7228.39 0.004328 4.89 84.16 39.05 0.51 3.92

North Channel 247 2-yr 78.00 7224.09 7226.15 7226.30 0.006195 3.01 25.91 24.38 0.51 2.06
North Channel 247 10-yr 189.00 7224.09 7227.01 7227.25 0.004894 3.95 49.79 31.40 0.50 2.92
North Channel 247 100-yr 375.00 7224.09 7227.86 7228.25 0.005104 5.15 79.33 38.07 0.55 3.77

North Channel 233 2-yr 78.00 7224.06 7225.96 7226.15 0.017836 3.47 22.48 17.92 0.55 1.90
North Channel 233 10-yr 189.00 7224.06 7226.84 7227.13 0.016802 4.31 45.45 30.25 0.57 2.78
North Channel 233 100-yr 375.00 7224.06 7227.66 7228.12 0.017060 5.58 72.93 36.78 0.61 3.60

North Channel 223 2-yr 78.00 7223.93 7225.33 7225.33 7225.81 0.065185 5.60 13.94 14.39 1.00 1.40
North Channel 223 10-yr 189.00 7223.93 7226.20 7226.20 7226.81 0.057308 6.27 30.35 26.06 0.98 2.27
North Channel 223 100-yr 375.00 7223.93 7226.94 7226.94 7227.81 0.045566 7.60 51.73 31.98 0.95 3.01

North Channel 216 2-yr 78.00 7222.25 7223.13 7223.62 7224.81 0.369405 10.41 7.49 11.28 2.25 0.87
North Channel 216 10-yr 189.00 7222.25 7223.77 7224.49 7225.93 0.257580 11.78 16.04 15.19 2.02 1.52
North Channel 216 100-yr 375.00 7222.25 7224.46 7225.24 7227.04 0.250425 12.88 29.26 25.65 2.05 2.21

North Channel 209 2-yr 78.00 7220.53 7223.04 7221.91 7223.11 0.005360 2.16 36.83 27.76 0.31 2.50
North Channel 209 10-yr 189.00 7220.53 7224.01 7222.78 7224.14 0.005335 3.00 67.73 35.62 0.34 3.48
North Channel 209 100-yr 375.00 7220.53 7225.11 7223.54 7225.31 0.005209 3.79 111.87 44.20 0.35 4.58

North Channel 199 2-yr 78.00 7220.50 7223.00 7223.08 0.002018 2.14 36.99 27.89 0.31 2.50
North Channel 199 10-yr 189.00 7220.50 7223.98 7224.11 0.002006 2.99 67.92 35.64 0.34 3.48
North Channel 199 100-yr 375.00 7220.50 7225.08 7225.28 0.001955 3.77 112.14 44.10 0.35 4.58

North Channel 180 2-yr 78.00 7220.47 7222.97 7223.04 0.002019 2.15 36.95 27.86 0.31 2.50
North Channel 180 10-yr 189.00 7220.47 7223.94 7224.07 0.002012 2.99 67.85 35.64 0.34 3.47
North Channel 180 100-yr 375.00 7220.47 7225.05 7225.25 0.001958 3.78 112.16 44.19 0.35 4.58



HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)

North Channel 162 2-yr 78.00 7220.44 7222.93 7223.00 0.002046 2.15 36.83 27.89 0.31 2.49
North Channel 162 10-yr 189.00 7220.44 7223.90 7224.04 0.002020 2.99 67.76 35.66 0.34 3.46
North Channel 162 100-yr 375.00 7220.44 7225.01 7225.21 0.001959 3.77 112.13 44.22 0.35 4.57

North Channel 145 2-yr 78.00 7220.41 7222.89 7222.97 0.002059 2.15 36.77 27.81 0.31 2.48
North Channel 145 10-yr 189.00 7220.41 7223.87 7224.00 0.002025 2.99 67.70 35.62 0.34 3.46
North Channel 145 100-yr 375.00 7220.41 7224.98 7225.18 0.001961 3.77 112.04 44.18 0.35 4.57

North Channel 130 2-yr 78.00 7220.38 7222.86 7222.93 0.002080 2.15 36.75 27.89 0.31 2.48
North Channel 130 10-yr 189.00 7220.38 7223.84 7223.97 0.002028 2.99 67.73 35.63 0.34 3.46
North Channel 130 100-yr 375.00 7220.38 7224.94 7225.15 0.001988 3.79 112.02 45.94 0.35 4.56

North Channel 107 2-yr 78.00 7220.31 7222.82 7221.69 7222.89 0.002001 2.15 36.93 27.75 0.31 2.51
North Channel 107 10-yr 189.00 7220.31 7223.79 7222.56 7223.92 0.002003 3.00 67.89 35.72 0.34 3.48
North Channel 107 100-yr 375.00 7220.31 7224.89 7223.31 7225.10 0.002002 3.83 112.18 47.15 0.36 4.58
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HEC-RAS  Plan: Pr_Imp_South   River: West Tributary   Reach: South Channel
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)
South Channel 1406 2-yr 78.00 7202.41 7204.61 7203.89 7204.74 0.003844 2.90 27.09 24.49 0.47 2.20
South Channel 1406 10-yr 235.00 7202.41 7206.26 7204.93 7206.42 0.001553 3.30 78.82 38.11 0.35 3.85
South Channel 1406 100-yr 405.00 7202.41 7208.00 7205.60 7208.12 0.000697 3.04 160.51 55.74 0.25 5.59

South Channel 1368 2-yr 78.00 7202.34 7204.46 7204.59 0.004013 2.88 27.17 24.86 0.48 2.12
South Channel 1368 10-yr 235.00 7202.34 7206.22 7206.36 0.001335 3.10 83.43 39.05 0.32 3.88
South Channel 1368 100-yr 405.00 7202.34 7207.98 7208.09 0.000620 2.90 163.90 52.00 0.24 5.64

South Channel 1318 2-yr 78.00 7202.12 7204.26 7204.39 0.003872 2.85 27.40 24.90 0.47 2.14
South Channel 1318 10-yr 235.00 7202.12 7206.17 7206.29 0.001096 2.91 89.56 40.25 0.29 4.05
South Channel 1318 100-yr 405.00 7202.12 7207.96 7208.06 0.000512 2.71 189.00 73.21 0.22 5.84

South Channel 1268 2-yr 78.00 7201.94 7203.96 7203.36 7204.14 0.006017 3.35 23.31 22.20 0.57 2.02
South Channel 1268 10-yr 235.00 7201.94 7206.12 7204.44 7206.24 0.001052 2.94 89.54 38.91 0.29 4.18
South Channel 1268 100-yr 405.00 7201.94 7207.95 7205.11 7208.03 0.000453 2.60 203.97 79.73 0.20 6.01

South Channel 1188 Culvert

South Channel 1112 2-yr 78.00 7200.72 7202.58 7202.75 0.005127 3.34 23.34 19.76 0.54 1.86
South Channel 1112 10-yr 235.00 7200.72 7203.77 7203.93 0.004784 3.25 72.50 62.82 0.53 3.05
South Channel 1112 100-yr 405.00 7200.72 7204.22 7204.46 0.005397 3.93 103.72 74.80 0.58 3.50

South Channel 1090 2-yr 78.00 7200.62 7202.48 7202.64 0.004580 3.16 24.70 20.98 0.51 1.86
South Channel 1090 10-yr 235.00 7200.62 7203.67 7203.81 0.004704 2.99 78.53 74.84 0.52 3.05
South Channel 1090 100-yr 405.00 7200.62 7204.14 7204.33 0.004518 3.47 116.98 88.76 0.53 3.52

South Channel 1058 2-yr 78.00 7200.50 7202.32 7202.48 0.004920 3.26 23.95 20.47 0.53 1.82
South Channel 1058 10-yr 235.00 7200.50 7203.50 7203.66 0.005160 3.12 75.41 72.42 0.54 3.00
South Channel 1058 100-yr 405.00 7200.50 7203.98 7204.17 0.005026 3.53 114.96 91.25 0.55 3.48

South Channel 1030 2-yr 78.00 7200.41 7202.11 7202.31 0.008116 3.58 21.78 19.64 0.60 1.70
South Channel 1030 10-yr 235.00 7200.41 7203.28 7203.47 0.008568 3.50 67.12 66.06 0.61 2.87
South Channel 1030 100-yr 405.00 7200.41 7203.75 7203.99 0.008160 3.91 103.62 84.37 0.62 3.34

South Channel 1019 2-yr 78.00 7200.41 7201.71 7201.71 7202.15 0.024321 5.35 14.59 16.44 1.00 1.29
South Channel 1019 10-yr 235.00 7200.41 7202.82 7202.82 7203.30 0.023752 5.58 42.09 44.03 1.01 2.41
South Channel 1019 100-yr 405.00 7200.41 7203.31 7203.31 7203.83 0.023382 5.81 69.76 68.24 1.01 2.90

South Channel 1007 2-yr 78.00 7199.94 7201.08 7201.25 7201.74 0.042125 6.53 11.94 15.08 1.29 1.14
South Channel 1007 10-yr 235.00 7199.94 7202.13 7202.37 7202.91 0.035530 7.12 33.02 32.34 1.24 2.19
South Channel 1007 100-yr 405.00 7199.94 7202.65 7202.86 7203.45 0.038024 7.17 56.52 58.01 1.28 2.71

South Channel 961 2-yr 78.00 7198.10 7199.28 7199.41 7199.90 0.038054 6.29 12.41 15.35 1.23 1.18



HEC-RAS  Plan: Pr_Imp_South   River: West Tributary   Reach: South Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)
South Channel 961 10-yr 235.00 7198.10 7200.15 7200.53 7201.18 0.039269 8.15 28.85 24.76 1.33 2.05
South Channel 961 100-yr 405.00 7198.10 7200.78 7201.02 7201.64 0.041132 7.42 54.59 56.39 1.33 2.68

South Channel 944 2-yr 78.00 7197.41 7199.32 7198.71 7199.46 0.005005 2.99 26.12 21.50 0.48 1.91
South Channel 944 10-yr 235.00 7197.41 7200.48 7199.82 7200.61 0.004815 2.89 81.35 70.32 0.47 3.07
South Channel 944 100-yr 405.00 7197.41 7200.94 7200.31 7201.14 0.004788 3.58 114.01 73.91 0.50 3.53

South Channel 934 2-yr 78.00 7197.34 7199.27 7199.41 0.004944 2.98 26.19 21.44 0.48 1.93
South Channel 934 10-yr 235.00 7197.34 7200.43 7200.56 0.004896 2.91 81.00 70.75 0.47 3.09
South Channel 934 100-yr 405.00 7197.34 7200.89 7201.09 0.004844 3.60 113.75 74.22 0.50 3.54

South Channel 906 2-yr 78.00 7197.25 7199.14 7199.28 0.004151 3.05 25.62 21.30 0.49 1.89
South Channel 906 10-yr 235.00 7197.25 7200.30 7200.44 0.004056 2.97 79.18 69.27 0.49 3.05
South Channel 906 100-yr 405.00 7197.25 7200.76 7200.96 0.004025 3.65 112.23 74.90 0.51 3.51

South Channel 856 2-yr 78.00 7197.03 7198.93 7199.07 0.004186 3.07 25.43 21.06 0.49 1.90
South Channel 856 10-yr 235.00 7197.03 7200.10 7200.23 0.004108 2.99 78.68 68.87 0.49 3.07
South Channel 856 100-yr 405.00 7197.03 7200.55 7200.75 0.004237 3.63 112.45 77.77 0.52 3.52

South Channel 805 2-yr 78.00 7196.84 7198.70 7198.85 0.004477 3.13 24.90 21.03 0.51 1.86
South Channel 805 10-yr 235.00 7196.84 7199.88 7200.02 0.004521 3.00 78.41 72.55 0.51 3.04
South Channel 805 100-yr 405.00 7196.84 7200.34 7200.54 0.004186 3.56 114.41 81.72 0.51 3.50

South Channel 755 2-yr 78.00 7196.62 7198.45 7198.61 0.005014 3.28 23.81 20.48 0.54 1.83
South Channel 755 10-yr 235.00 7196.62 7199.62 7199.78 0.004906 3.18 74.04 67.23 0.53 3.00
South Channel 755 100-yr 405.00 7196.62 7200.09 7200.30 0.005163 3.76 108.31 80.75 0.56 3.47

South Channel 722 2-yr 78.00 7196.50 7198.20 7198.40 0.008294 3.61 21.62 19.61 0.61 1.70
South Channel 722 10-yr 235.00 7196.50 7199.37 7199.57 0.008745 3.54 66.43 65.34 0.62 2.87
South Channel 722 100-yr 405.00 7196.50 7199.85 7200.09 0.008279 3.95 102.73 83.76 0.62 3.35

South Channel 712 2-yr 78.00 7196.50 7197.80 7197.80 7198.25 0.024336 5.35 14.58 16.39 1.00 1.30
South Channel 712 10-yr 235.00 7196.50 7198.92 7198.92 7199.40 0.024047 5.60 41.98 44.10 1.01 2.42
South Channel 712 100-yr 405.00 7196.50 7199.42 7199.42 7199.93 0.023381 5.76 70.31 69.56 1.01 2.92

South Channel 654 2-yr 78.00 7194.32 7195.40 7195.63 7196.18 0.052956 7.09 11.00 14.58 1.44 1.08
South Channel 654 10-yr 235.00 7194.32 7196.26 7196.74 7197.48 0.044208 8.88 26.45 21.73 1.42 1.94
South Channel 654 100-yr 405.00 7194.32 7196.90 7197.24 7197.94 0.051063 8.19 49.47 51.81 1.48 2.58

South Channel 644 2-yr 78.00 7193.90 7195.36 7195.22 7195.69 0.016128 4.60 16.96 17.56 0.83 1.46
South Channel 644 10-yr 235.00 7193.90 7195.90 7196.34 7197.03 0.039836 8.52 27.59 22.32 1.35 2.00
South Channel 644 100-yr 405.00 7193.90 7196.61 7196.82 7197.43 0.039296 7.26 55.78 57.49 1.30 2.71



HEC-RAS  Plan: Pr_Imp_South   River: West Tributary   Reach: South Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)
South Channel 634 2-yr 78.00 7193.50 7195.40 7195.55 0.005315 3.06 25.53 21.23 0.49 1.90
South Channel 634 10-yr 235.00 7193.50 7196.58 7195.93 7196.72 0.005221 2.95 79.66 70.65 0.49 3.08
South Channel 634 100-yr 405.00 7193.50 7197.05 7196.42 7197.24 0.005621 3.52 115.55 84.28 0.52 3.55

South Channel 604 2-yr 78.00 7193.38 7195.26 7195.41 0.004198 3.07 25.42 21.12 0.49 1.88
South Channel 604 10-yr 235.00 7193.38 7196.45 7196.58 0.004025 2.92 80.66 71.97 0.48 3.07
South Channel 604 100-yr 405.00 7193.38 7196.90 7197.09 0.004422 3.51 116.00 85.20 0.52 3.52

South Channel 553 2-yr 78.00 7193.18 7195.03 7195.19 0.004457 3.14 24.87 20.90 0.51 1.85
South Channel 553 10-yr 235.00 7193.18 7196.23 7196.37 0.004418 2.94 79.99 74.81 0.50 3.05
South Channel 553 100-yr 405.00 7193.18 7196.68 7196.87 0.004267 3.51 115.85 84.02 0.52 3.50

South Channel 503 2-yr 78.00 7192.97 7194.78 7194.95 0.004916 3.26 23.95 20.46 0.53 1.81
South Channel 503 10-yr 235.00 7192.97 7195.98 7196.13 0.005124 3.09 75.96 73.42 0.54 3.01
South Channel 503 100-yr 405.00 7192.97 7196.44 7196.64 0.004935 3.57 113.52 87.51 0.55 3.47

South Channel 469 2-yr 78.00 7192.84 7194.53 7194.73 0.008301 3.62 21.58 19.50 0.61 1.69
South Channel 469 10-yr 235.00 7192.84 7195.70 7195.90 0.008865 3.53 66.64 66.56 0.62 2.86
South Channel 469 100-yr 405.00 7192.84 7196.18 7196.42 0.008349 3.93 103.16 84.97 0.62 3.34

South Channel 458 2-yr 78.00 7192.81 7194.12 7194.12 7194.57 0.024822 5.39 14.48 16.39 1.01 1.30
South Channel 458 10-yr 235.00 7192.81 7195.23 7195.23 7195.72 0.024023 5.60 41.94 44.00 1.01 2.42
South Channel 458 100-yr 405.00 7192.81 7195.73 7195.73 7196.25 0.023126 5.78 70.12 68.57 1.01 2.92

South Channel 417 2-yr 78.00 7191.35 7192.46 7192.67 7193.19 0.048371 6.85 11.38 14.82 1.38 1.11
South Channel 417 10-yr 235.00 7191.35 7193.39 7193.78 7194.43 0.038989 8.17 28.76 24.41 1.33 2.04
South Channel 417 100-yr 405.00 7191.35 7193.99 7194.27 7194.92 0.045249 7.75 52.24 54.24 1.39 2.64

South Channel 378 2-yr 78.00 7189.81 7191.75 7191.11 7191.88 0.004866 2.94 26.53 21.91 0.47 1.94
South Channel 378 10-yr 235.00 7189.81 7192.94 7192.24 7193.06 0.004827 2.74 85.77 79.39 0.46 3.13
South Channel 378 100-yr 405.00 7189.81 7193.40 7192.72 7193.56 0.004657 3.23 125.72 91.08 0.48 3.59

South Channel 368 2-yr 78.00 7189.78 7191.70 7191.83 0.004828 2.95 26.48 21.64 0.47 1.92
South Channel 368 10-yr 235.00 7189.78 7192.89 7193.01 0.004928 2.76 85.08 78.96 0.47 3.11
South Channel 368 100-yr 405.00 7189.78 7193.35 7193.52 0.004670 3.26 124.80 89.68 0.48 3.57

South Channel 303 2-yr 78.00 7189.50 7191.39 7191.54 0.004178 3.06 25.47 21.12 0.49 1.89
South Channel 303 10-yr 235.00 7189.50 7192.57 7192.71 0.004429 2.91 80.64 76.41 0.50 3.07
South Channel 303 100-yr 405.00 7189.50 7193.06 7193.23 0.004266 3.30 122.81 95.37 0.51 3.56

South Channel 253 2-yr 78.00 7189.31 7191.17 7191.32 0.004371 3.11 25.07 21.02 0.50 1.86
South Channel 253 10-yr 235.00 7189.31 7192.32 7192.47 0.004954 3.06 76.76 73.45 0.53 3.01
South Channel 253 100-yr 405.00 7189.31 7192.81 7192.99 0.004994 3.42 118.56 97.17 0.54 3.50



HEC-RAS  Plan: Pr_Imp_South   River: West Tributary   Reach: South Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)

South Channel 202 2-yr 78.00 7189.09 7190.93 7191.09 0.004756 3.21 24.29 20.66 0.52 1.84
South Channel 202 10-yr 235.00 7189.09 7192.12 7192.24 0.003935 2.74 85.73 81.49 0.47 3.03
South Channel 202 100-yr 405.00 7189.09 7192.61 7192.76 0.003836 3.10 130.79 101.71 0.48 3.52

South Channel 165 2-yr 78.00 7188.97 7190.66 7190.86 0.008369 3.62 21.56 19.59 0.61 1.69
South Channel 165 10-yr 235.00 7188.97 7191.82 7192.02 0.008942 3.56 66.09 65.60 0.62 2.85
South Channel 165 100-yr 405.00 7188.97 7192.31 7192.55 0.008717 3.90 103.86 88.22 0.63 3.34

South Channel 156 2-yr 78.00 7188.97 7190.26 7190.26 7190.71 0.024565 5.36 14.56 16.48 1.00 1.29
South Channel 156 10-yr 235.00 7188.97 7191.38 7191.38 7191.86 0.023470 5.58 42.09 43.62 1.00 2.41
South Channel 156 100-yr 405.00 7188.97 7191.87 7191.87 7192.39 0.023455 5.79 69.93 68.84 1.01 2.90

South Channel 101 2-yr 78.00 7187.36 7188.59 7188.68 7189.14 0.032881 5.97 13.07 15.66 1.15 1.23
South Channel 101 10-yr 235.00 7187.36 7189.61 7189.80 7190.32 0.032731 6.79 34.63 34.28 1.19 2.25
South Channel 101 100-yr 405.00 7187.36 7190.13 7190.29 7190.85 0.034339 6.84 59.25 60.50 1.22 2.77

South Channel 80 2-yr 78.00 7186.74 7188.38 7188.05 7188.61 0.009702 3.82 20.44 19.15 0.65 1.64
South Channel 80 10-yr 235.00 7186.74 7189.48 7189.17 7189.73 0.012087 4.06 57.83 58.85 0.72 2.74
South Channel 80 100-yr 405.00 7186.74 7189.98 7189.67 7190.27 0.011614 4.32 93.68 84.51 0.72 3.24

South Channel 69 2-yr 78.00 7186.62 7188.28 7188.50 0.009211 3.76 20.76 19.13 0.64 1.66
South Channel 69 10-yr 235.00 7186.62 7189.11 7189.06 7189.55 0.021116 5.26 44.65 46.71 0.95 2.49
South Channel 69 100-yr 405.00 7186.62 7189.56 7189.56 7190.07 0.022915 5.74 70.52 69.06 1.00 2.94

South Channel 25 2-yr 78.00 7186.88 7187.69 7187.66 7187.93 0.019581 3.88 20.12 38.07 0.94 0.81
South Channel 25 10-yr 235.00 7186.88 7188.22 7188.22 7188.64 0.019650 5.22 45.04 54.74 1.01 1.34
South Channel 25 100-yr 405.00 7186.88 7188.62 7188.63 7189.14 0.018917 5.81 69.76 70.21 1.03 1.74

South Channel 5 2-yr 78.00 7185.72 7186.43 7186.36 7186.57 0.015007 2.96 26.38 61.48 0.80 0.71
South Channel 5 10-yr 235.00 7185.72 7186.69 7186.78 7187.13 0.031909 5.26 44.67 77.26 1.22 0.97
South Channel 5 100-yr 405.00 7185.72 7187.01 7187.08 7187.51 0.022577 5.71 72.01 96.89 1.09 1.29
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HEC-RAS Supercritical Flow Regime Results 
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HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)
North Channel 1072 2-yr 59.00 7242.06 7243.16 7243.23 7243.67 0.033037 5.74 10.28 12.76 1.13 1.10
North Channel 1072 10-yr 144.00 7242.06 7243.80 7243.96 7244.64 0.033008 7.36 19.58 16.65 1.20 1.74
North Channel 1072 100-yr 285.00 7242.06 7244.46 7244.71 7245.54 0.033028 8.36 34.54 27.18 1.24 2.40

North Channel 1047 2-yr 59.00 7242.00 7243.17 7243.17 7243.61 0.025970 5.28 11.18 13.10 1.01 1.17
North Channel 1047 10-yr 144.00 7242.00 7243.91 7243.91 7244.55 0.022632 6.41 22.47 17.67 1.00 1.91
North Channel 1047 100-yr 285.00 7242.00 7244.65 7244.65 7245.42 0.019071 7.06 41.50 29.21 0.97 2.65

North Channel 1022 2-yr 59.00 7241.94 7243.13 7243.13 7243.56 0.025691 5.26 11.21 13.11 1.00 1.19
North Channel 1022 10-yr 144.00 7241.94 7243.90 7243.90 7244.50 0.021427 6.21 23.18 18.37 0.97 1.96
North Channel 1022 100-yr 285.00 7241.94 7244.60 7244.60 7245.37 0.019428 7.06 41.34 29.39 0.97 2.66

North Channel 997 2-yr 59.00 7241.91 7243.09 7243.09 7243.52 0.025721 5.25 11.23 13.18 1.00 1.18
North Channel 997 10-yr 144.00 7241.91 7243.85 7243.85 7244.45 0.021925 6.22 23.14 18.62 0.98 1.94
North Channel 997 100-yr 285.00 7241.91 7244.56 7244.56 7245.33 0.018821 7.09 41.42 28.84 0.96 2.65

North Channel 972 2-yr 59.00 7241.84 7243.03 7243.03 7243.46 0.025732 5.27 11.21 13.11 1.00 1.19
North Channel 972 10-yr 144.00 7241.84 7243.79 7243.79 7244.40 0.021964 6.29 22.90 18.12 0.99 1.95
North Channel 972 100-yr 285.00 7241.84 7244.52 7244.52 7245.28 0.018428 7.07 41.70 29.07 0.95 2.68

North Channel 957 2-yr 59.00 7241.81 7243.00 7243.00 7243.43 0.067719 5.27 11.20 13.08 1.00 1.19
North Channel 957 10-yr 144.00 7241.81 7243.73 7243.73 7244.37 0.059807 6.39 22.54 17.87 1.00 1.92
North Channel 957 100-yr 285.00 7241.81 7244.48 7244.48 7245.25 0.048855 7.09 41.61 29.17 0.96 2.67

North Channel 950 2-yr 59.00 7241.81 7242.99 7242.99 7243.42 0.067990 5.26 11.21 13.15 1.01 1.18
North Channel 950 10-yr 144.00 7241.81 7243.73 7243.73 7244.36 0.059388 6.35 22.66 18.03 1.00 1.92
North Channel 950 100-yr 285.00 7241.81 7244.46 7244.46 7245.23 0.050610 7.10 41.29 29.09 0.97 2.65

North Channel 945 2-yr 59.00 7241.75 7242.94 7242.94 7243.37 0.067611 5.25 11.24 13.19 1.00 1.19
North Channel 945 10-yr 144.00 7241.75 7243.65 7243.65 7244.31 0.062006 6.51 22.12 17.48 1.02 1.90
North Channel 945 100-yr 285.00 7241.75 7244.41 7244.41 7245.18 0.051291 7.10 41.15 28.92 0.98 2.66

North Channel 938 2-yr 59.00 7240.06 7240.81 7241.25 7242.31 0.397409 9.83 6.00 10.45 2.28 0.75
North Channel 938 10-yr 144.00 7240.06 7241.36 7242.00 7243.36 0.288150 11.36 12.68 13.84 2.09 1.30
North Channel 938 100-yr 285.00 7240.06 7242.02 7242.72 7244.36 0.224435 12.27 23.22 18.65 1.94 1.96

North Channel 932 2-yr 59.00 7238.44 7239.31 7239.62 7240.29 0.214556 7.93 7.44 11.22 1.72 0.87
North Channel 932 10-yr 144.00 7238.44 7239.79 7240.40 7241.58 0.244684 10.73 13.42 14.10 1.94 1.35
North Channel 932 100-yr 285.00 7238.44 7240.36 7241.10 7242.85 0.236082 12.67 22.49 17.88 1.99 1.92

North Channel 929 2-yr 59.00 7237.81 7238.69 7239.02 7239.73 0.232692 8.17 7.22 11.03 1.78 0.88
North Channel 929 10-yr 144.00 7237.81 7239.18 7239.74 7240.97 0.242333 10.71 13.45 14.05 1.93 1.37
North Channel 929 100-yr 285.00 7237.81 7239.75 7240.49 7242.26 0.235747 12.69 22.45 17.75 1.99 1.94



HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)

North Channel 922 2-yr 59.00 7237.78 7238.97 7238.97 7239.40 0.025394 5.25 11.24 13.10 1.00 1.19
North Channel 922 10-yr 144.00 7237.78 7239.64 7239.73 7240.35 0.025813 6.72 21.42 17.34 1.07 1.86
North Channel 922 100-yr 285.00 7237.78 7240.15 7240.45 7241.33 0.037333 8.74 33.04 26.73 1.31 2.37

North Channel 897 2-yr 59.00 7237.78 7238.95 7238.95 7239.38 0.025913 5.27 11.19 13.15 1.01 1.17
North Channel 897 10-yr 144.00 7237.78 7239.73 7239.73 7240.32 0.021103 6.19 23.26 18.34 0.97 1.95
North Channel 897 100-yr 285.00 7237.78 7240.43 7240.43 7241.19 0.018737 7.02 41.68 29.23 0.96 2.65

North Channel 872 2-yr 59.00 7237.75 7238.92 7238.92 7239.35 0.026039 5.29 11.16 13.07 1.01 1.17
North Channel 872 10-yr 144.00 7237.75 7239.71 7239.71 7240.29 0.021814 6.14 23.44 19.14 0.98 1.96
North Channel 872 100-yr 285.00 7237.75 7240.39 7240.39 7241.16 0.019372 7.06 41.33 29.08 0.97 2.64

North Channel 852 2-yr 59.00 7237.72 7238.91 7238.91 7239.34 0.024984 5.25 11.23 13.15 1.00 1.19
North Channel 852 10-yr 144.00 7237.72 7239.68 7239.68 7240.28 0.020628 6.20 23.23 18.28 0.97 1.96
North Channel 852 100-yr 285.00 7237.72 7240.38 7240.38 7241.15 0.018687 7.08 41.34 29.06 0.97 2.66

North Channel 847 2-yr 59.00 7237.69 7238.89 7238.89 7239.32 0.024900 5.26 11.23 13.10 1.00 1.20
North Channel 847 10-yr 144.00 7237.69 7239.57 7239.65 7240.26 0.024737 6.68 21.54 17.33 1.06 1.88
North Channel 847 100-yr 285.00 7237.69 7240.29 7240.37 7241.14 0.021317 7.43 39.43 28.59 1.03 2.60

North Channel 822 2-yr 59.00 7236.70 7237.67 7237.88 7238.41 0.052863 6.86 8.59 11.82 1.42 0.97
North Channel 822 10-yr 144.00 7236.70 7238.29 7238.65 7239.39 0.046475 8.41 17.12 15.67 1.42 1.59
North Channel 822 100-yr 285.00 7236.70 7238.97 7239.36 7240.32 0.046408 9.35 30.68 25.93 1.46 2.27

North Channel 797 2-yr 59.00 7235.69 7236.80 7236.88 7237.32 0.033015 5.81 10.16 12.65 1.14 1.11
North Channel 797 10-yr 144.00 7235.69 7237.39 7237.65 7238.31 0.036090 7.69 18.73 16.25 1.26 1.70
North Channel 797 100-yr 285.00 7235.69 7238.05 7238.35 7239.23 0.037420 8.75 32.90 26.65 1.33 2.36

North Channel 782 2-yr 59.00 7235.09 7236.13 7236.28 7236.75 0.042347 6.35 9.29 12.17 1.28 1.04
North Channel 782 10-yr 144.00 7235.09 7236.75 7237.05 7237.74 0.039398 7.96 18.10 15.91 1.32 1.66
North Channel 782 100-yr 285.00 7235.09 7237.43 7237.76 7238.66 0.038381 8.90 32.45 26.57 1.34 2.34

North Channel 772 2-yr 59.00 7234.72 7235.80 7235.90 7236.35 0.035508 5.96 9.90 12.51 1.18 1.08
North Channel 772 10-yr 144.00 7234.72 7236.39 7236.68 7237.35 0.038364 7.87 18.30 16.04 1.30 1.67
North Channel 772 100-yr 285.00 7234.72 7237.06 7237.39 7238.27 0.038376 8.82 32.63 26.62 1.34 2.34

North Channel 747 2-yr 59.00 7234.69 7235.86 7235.86 7236.29 0.025412 5.23 11.28 13.21 1.00 1.17
North Channel 747 10-yr 144.00 7234.69 7236.57 7236.57 7237.23 0.023573 6.51 22.14 17.56 1.02 1.88
North Channel 747 100-yr 285.00 7234.69 7237.34 7237.34 7238.10 0.019087 7.05 41.48 29.11 0.97 2.65

North Channel 722 2-yr 59.00 7234.62 7235.80 7235.80 7236.23 0.025982 5.27 11.19 13.14 1.01 1.18
North Channel 722 10-yr 144.00 7234.62 7236.56 7236.56 7237.17 0.022156 6.29 22.91 18.26 0.99 1.94



HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)
North Channel 722 100-yr 285.00 7234.62 7237.28 7237.28 7238.05 0.018892 7.09 41.44 29.16 0.96 2.66

North Channel 697 2-yr 59.00 7234.57 7235.75 7235.75 7236.19 0.069568 5.30 11.14 13.18 1.02 1.18
North Channel 697 10-yr 144.00 7234.57 7236.51 7236.51 7237.13 0.057850 6.31 22.82 17.96 0.99 1.94
North Channel 697 100-yr 285.00 7234.57 7237.24 7237.24 7238.00 0.048996 7.09 41.61 29.17 0.96 2.67

North Channel 688 2-yr 59.00 7234.51 7235.71 7235.71 7236.14 0.067188 5.26 11.21 12.99 1.00 1.20
North Channel 688 10-yr 144.00 7234.51 7236.48 7236.48 7237.08 0.056987 6.21 23.20 18.48 0.98 1.97
North Channel 688 100-yr 285.00 7234.51 7237.20 7237.20 7237.94 0.048713 7.00 42.20 30.57 0.95 2.69

North Channel 682 2-yr 59.00 7233.08 7233.84 7234.27 7235.27 0.366557 9.57 6.16 10.49 2.20 0.76
North Channel 682 10-yr 144.00 7233.08 7234.40 7235.05 7236.32 0.268801 11.11 12.96 13.88 2.03 1.32
North Channel 682 100-yr 285.00 7233.08 7235.09 7235.75 7237.25 0.248483 11.77 24.22 22.47 2.00 2.01

North Channel 674 2-yr 59.00 7231.06 7231.98 7232.28 7232.93 0.206682 7.82 7.54 11.27 1.69 0.92
North Channel 674 10-yr 144.00 7231.06 7232.46 7233.01 7234.21 0.240134 10.63 13.55 14.21 1.92 1.39
North Channel 674 100-yr 285.00 7231.06 7233.07 7233.76 7235.37 0.212923 12.17 23.42 18.25 1.89 2.01

North Channel 667 2-yr 59.00 7231.06 7232.23 7232.23 7232.67 0.068886 5.28 11.18 13.20 1.01 1.17
North Channel 667 10-yr 144.00 7231.06 7233.00 7233.00 7233.61 0.057566 6.22 23.16 18.60 0.98 1.94
North Channel 667 100-yr 285.00 7231.06 7233.71 7233.71 7234.47 0.051031 7.04 41.37 29.12 0.97 2.65

North Channel 647 2-yr 59.00 7231.03 7232.21 7232.21 7232.64 0.025502 5.25 11.23 13.11 1.00 1.18
North Channel 647 10-yr 144.00 7231.03 7232.96 7232.96 7233.58 0.022148 6.31 22.82 18.10 0.99 1.93
North Channel 647 100-yr 285.00 7231.03 7233.69 7233.69 7234.46 0.018780 7.08 41.52 29.16 0.96 2.66

North Channel 622 2-yr 59.00 7231.00 7232.19 7232.19 7232.62 0.025624 5.25 11.23 13.15 1.00 1.19
North Channel 622 10-yr 144.00 7231.00 7232.92 7232.92 7233.55 0.022629 6.39 22.52 17.80 1.00 1.92
North Channel 622 100-yr 285.00 7231.00 7233.66 7233.66 7234.43 0.019005 7.09 41.37 29.10 0.97 2.66

North Channel 597 2-yr 59.00 7231.00 7232.18 7232.18 7232.62 0.026454 5.31 11.11 13.10 1.02 1.18
North Channel 597 10-yr 144.00 7231.00 7232.91 7232.91 7233.56 0.023273 6.44 22.35 17.84 1.01 1.91
North Channel 597 100-yr 285.00 7231.00 7233.67 7233.67 7234.44 0.018516 7.10 41.55 29.10 0.96 2.67

North Channel 572 2-yr 59.00 7231.00 7232.18 7232.18 7232.62 0.025624 5.27 11.20 13.05 1.00 1.18
North Channel 572 10-yr 144.00 7231.00 7232.94 7232.94 7233.56 0.021817 6.29 22.89 18.02 0.98 1.94
North Channel 572 100-yr 285.00 7231.00 7233.66 7233.66 7234.44 0.019056 7.11 41.26 28.88 0.97 2.66

North Channel 557 2-yr 59.00 7231.00 7232.18 7232.18 7232.62 0.025379 5.29 11.15 13.03 1.01 1.18
North Channel 557 10-yr 144.00 7231.00 7232.96 7232.96 7233.56 0.020673 6.22 23.16 18.15 0.97 1.96
North Channel 557 100-yr 285.00 7231.00 7233.66 7233.66 7234.43 0.018742 7.07 41.35 29.09 0.97 2.66

North Channel 551 2-yr 59.00 7230.97 7232.16 7232.16 7232.59 0.025324 5.30 11.14 13.00 1.01 1.19



HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)
North Channel 551 10-yr 144.00 7230.97 7232.83 7232.94 7233.53 0.025066 6.73 21.40 17.22 1.06 1.86
North Channel 551 100-yr 285.00 7230.97 7233.55 7233.63 7234.41 0.022312 7.49 38.97 28.48 1.05 2.58

North Channel 522 2-yr 59.00 7229.82 7230.80 7231.00 7231.53 0.053092 6.86 8.60 11.92 1.42 0.98
North Channel 522 10-yr 144.00 7229.82 7231.41 7231.77 7232.53 0.046962 8.46 17.03 15.63 1.43 1.59
North Channel 522 100-yr 285.00 7229.82 7232.09 7232.49 7233.46 0.045775 9.38 30.66 26.04 1.46 2.27

North Channel 497 2-yr 59.00 7228.82 7229.93 7230.01 7230.45 0.032382 5.77 10.22 12.64 1.13 1.11
North Channel 497 10-yr 144.00 7228.82 7230.52 7230.77 7231.44 0.035985 7.70 18.71 16.16 1.26 1.70
North Channel 497 100-yr 285.00 7228.82 7231.18 7231.49 7232.37 0.037175 8.76 32.93 26.75 1.32 2.36

North Channel 476 2-yr 59.00 7228.00 7229.03 7229.18 7229.66 0.042583 6.36 9.28 12.20 1.28 1.03
North Channel 476 10-yr 144.00 7228.00 7229.66 7229.93 7230.64 0.039396 7.95 18.12 15.96 1.32 1.66
North Channel 476 100-yr 285.00 7228.00 7230.34 7230.66 7231.55 0.039209 8.83 32.52 26.57 1.35 2.34

North Channel 447 2-yr 59.00 7227.94 7229.11 7229.11 7229.56 0.026423 5.32 11.08 13.04 1.02 1.17
North Channel 447 10-yr 144.00 7227.94 7229.89 7229.89 7230.50 0.021332 6.22 23.15 18.26 0.97 1.95
North Channel 447 100-yr 285.00 7227.94 7230.59 7230.59 7231.36 0.019414 7.08 41.24 29.06 0.97 2.65

North Channel 422 2-yr 59.00 7227.91 7229.08 7229.08 7229.52 0.026076 5.28 11.18 13.19 1.01 1.17
North Channel 422 10-yr 144.00 7227.91 7229.84 7229.84 7230.45 0.021760 6.27 22.98 18.21 0.98 1.93
North Channel 422 100-yr 285.00 7227.91 7230.56 7230.56 7231.33 0.018731 7.10 41.47 29.08 0.96 2.65

North Channel 402 2-yr 59.00 7227.87 7229.04 7229.04 7229.48 0.068914 5.28 11.17 13.17 1.01 1.17
North Channel 402 10-yr 144.00 7227.87 7229.82 7229.82 7230.42 0.056760 6.17 23.32 18.69 0.97 1.95
North Channel 402 100-yr 285.00 7227.87 7230.52 7230.52 7231.29 0.050401 7.10 41.34 29.14 0.97 2.64

North Channel 396 2-yr 59.00 7227.68 7228.87 7228.87 7229.30 0.067814 5.26 11.21 13.12 1.00 1.19
North Channel 396 10-yr 144.00 7227.68 7229.64 7229.64 7230.24 0.057123 6.23 23.12 18.40 0.98 1.96
North Channel 396 100-yr 285.00 7227.68 7230.35 7230.35 7231.11 0.050544 7.04 41.46 29.13 0.97 2.67

North Channel 389 2-yr 59.00 7225.93 7226.68 7227.12 7228.22 0.418953 9.96 5.92 10.49 2.34 0.75
North Channel 389 10-yr 144.00 7225.93 7227.22 7227.91 7229.31 0.304738 11.61 12.40 13.64 2.15 1.28
North Channel 389 100-yr 285.00 7225.93 7227.88 7228.60 7230.29 0.227261 12.45 22.89 18.12 1.95 1.95

North Channel 382 2-yr 59.00 7224.34 7225.25 7225.52 7226.13 0.184080 7.53 7.84 11.37 1.60 0.91
North Channel 382 10-yr 144.00 7224.34 7225.73 7226.26 7227.36 0.215492 10.24 14.06 14.36 1.82 1.39
North Channel 382 100-yr 285.00 7224.34 7226.29 7227.00 7228.68 0.225191 12.41 22.97 18.15 1.94 1.95

North Channel 376 2-yr 59.00 7224.34 7225.52 7225.52 7225.95 0.067602 5.26 11.21 13.08 1.00 1.18
North Channel 376 10-yr 144.00 7224.34 7226.25 7226.25 7226.89 0.060206 6.37 22.60 18.06 1.00 1.91
North Channel 376 100-yr 285.00 7224.34 7226.99 7226.99 7227.76 0.049806 7.08 41.53 29.24 0.96 2.65



HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)
North Channel 347 2-yr 59.00 7224.28 7225.46 7225.46 7225.89 0.026264 5.29 11.15 13.16 1.01 1.17
North Channel 347 10-yr 144.00 7224.28 7226.23 7226.23 7226.83 0.021436 6.20 23.21 18.44 0.97 1.95
North Channel 347 100-yr 285.00 7224.28 7226.93 7226.93 7227.71 0.018953 7.11 41.36 29.07 0.97 2.65

North Channel 322 2-yr 59.00 7224.22 7225.40 7225.40 7225.83 0.026002 5.28 11.18 13.13 1.01 1.18
North Channel 322 10-yr 144.00 7224.22 7226.17 7226.17 7226.77 0.021590 6.26 23.02 18.14 0.98 1.95
North Channel 322 100-yr 285.00 7224.22 7226.88 7226.88 7227.64 0.019214 7.08 41.36 29.14 0.97 2.65

North Channel 297 2-yr 59.00 7224.19 7225.36 7225.36 7225.80 0.026100 5.28 11.18 13.19 1.01 1.17
North Channel 297 10-yr 144.00 7224.19 7226.13 7226.13 7226.73 0.021646 6.24 23.06 18.28 0.98 1.94
North Channel 297 100-yr 285.00 7224.19 7226.84 7226.84 7227.61 0.018813 7.08 41.53 29.43 0.96 2.65

North Channel 277 2-yr 78.00 7224.12 7225.51 7225.51 7226.00 0.024529 5.61 13.91 14.26 1.00 1.39
North Channel 277 10-yr 189.00 7224.12 7226.38 7226.38 7227.00 0.022220 6.30 30.13 25.77 1.00 2.26
North Channel 277 100-yr 375.00 7224.12 7227.13 7227.13 7228.00 0.017319 7.61 51.63 31.82 0.95 3.01

North Channel 247 2-yr 78.00 7224.09 7225.45 7225.45 7225.94 0.024623 5.61 13.90 14.27 1.00 1.36
North Channel 247 10-yr 189.00 7224.09 7226.32 7226.32 7226.94 0.022712 6.33 29.99 25.74 1.00 2.23
North Channel 247 100-yr 375.00 7224.09 7227.07 7227.07 7227.94 0.017399 7.60 51.57 31.86 0.95 2.98

North Channel 233 2-yr 78.00 7224.06 7225.43 7225.43 7225.92 0.065684 5.61 13.91 14.42 1.01 1.37
North Channel 233 10-yr 189.00 7224.06 7226.29 7226.29 7226.91 0.058523 6.32 30.08 25.84 0.99 2.23
North Channel 233 100-yr 375.00 7224.06 7227.04 7227.04 7227.92 0.045415 7.61 51.72 31.89 0.95 2.98

North Channel 223 2-yr 78.00 7223.93 7225.33 7225.33 7225.81 0.065089 5.59 13.95 14.40 1.00 1.40
North Channel 223 10-yr 189.00 7223.93 7226.20 7226.20 7226.81 0.057308 6.27 30.35 26.06 0.98 2.27
North Channel 223 100-yr 375.00 7223.93 7226.94 7226.94 7227.81 0.045566 7.60 51.73 31.98 0.95 3.01

North Channel 216 2-yr 78.00 7222.25 7223.12 7223.62 7224.81 0.370155 10.42 7.48 11.28 2.26 0.87
North Channel 216 10-yr 189.00 7222.25 7223.77 7224.49 7225.93 0.257580 11.78 16.04 15.19 2.02 1.52
North Channel 216 100-yr 375.00 7222.25 7224.46 7225.24 7227.04 0.250425 12.88 29.26 25.65 2.05 2.21

North Channel 209 2-yr 78.00 7220.53 7221.56 7221.91 7222.68 0.208072 8.47 9.21 12.26 1.72 1.03
North Channel 209 10-yr 189.00 7220.53 7222.10 7222.78 7224.11 0.235363 11.39 16.59 15.43 1.94 1.57
North Channel 209 100-yr 375.00 7220.53 7222.77 7223.54 7225.25 0.237684 12.64 29.83 25.81 2.00 2.24

North Channel 199 2-yr 78.00 7220.50 7221.87 7221.87 7222.37 0.025034 5.65 13.81 14.23 1.01 1.37
North Channel 199 10-yr 189.00 7220.50 7222.76 7222.76 7223.37 0.021980 6.27 30.30 25.92 0.99 2.26
North Channel 199 100-yr 375.00 7220.50 7223.46 7223.49 7224.37 0.018327 7.73 50.64 31.63 0.97 2.96

North Channel 180 2-yr 78.00 7220.47 7221.85 7221.85 7222.33 0.024516 5.60 13.94 14.32 1.00 1.38
North Channel 180 10-yr 189.00 7220.47 7222.71 7222.71 7223.33 0.022298 6.31 30.11 25.87 1.00 2.24
North Channel 180 100-yr 375.00 7220.47 7223.46 7223.46 7224.34 0.017276 7.60 51.66 31.81 0.95 2.99



HEC-RAS  Plan: Pr_Imp_N   River: West Tributary   Reach: North Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft)

North Channel 162 2-yr 78.00 7220.44 7221.81 7221.81 7222.30 0.024857 5.63 13.85 14.27 1.01 1.37
North Channel 162 10-yr 189.00 7220.44 7222.68 7222.68 7223.30 0.022636 6.32 30.02 25.85 1.00 2.23
North Channel 162 100-yr 375.00 7220.44 7223.42 7223.42 7224.30 0.017375 7.60 51.59 31.81 0.95 2.98

North Channel 145 2-yr 78.00 7220.41 7221.78 7221.78 7222.27 0.024967 5.63 13.85 14.31 1.01 1.37
North Channel 145 10-yr 189.00 7220.41 7222.64 7222.64 7223.26 0.022741 6.32 30.01 25.79 1.00 2.23
North Channel 145 100-yr 375.00 7220.41 7223.39 7223.39 7224.27 0.017421 7.59 51.55 31.87 0.95 2.98

North Channel 130 2-yr 78.00 7220.38 7221.75 7221.75 7222.24 0.024606 5.60 13.94 14.38 1.00 1.37
North Channel 130 10-yr 189.00 7220.38 7222.61 7222.61 7223.23 0.022929 6.32 30.04 25.91 1.01 2.23
North Channel 130 100-yr 375.00 7220.38 7223.37 7223.37 7224.23 0.017181 7.54 51.89 31.90 0.95 2.99

North Channel 107 2-yr 78.00 7220.31 7221.69 7221.69 7222.18 0.024981 5.64 13.83 14.26 1.01 1.38
North Channel 107 10-yr 189.00 7220.31 7222.55 7222.55 7223.18 0.022433 6.35 29.92 25.81 1.00 2.24
North Channel 107 100-yr 375.00 7220.31 7223.31 7223.31 7224.19 0.017146 7.61 51.69 31.76 0.95 3.00
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HEC-RAS  Plan: Pr_Imp_South   River: West Tributary   Reach: South Channel
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft) (ft)
South Channel 1406 2-yr 78.00 7202.41 7203.42 7203.90 7204.96 0.090157 9.98 7.81 10.98 2.09 1.01 1.01
South Channel 1406 10-yr 235.00 7202.41 7204.15 7204.93 7206.90 0.090099 13.28 17.69 16.09 2.23 1.74 1.74
South Channel 1406 100-yr 405.00 7202.41 7204.66 7205.61 7207.88 0.090035 14.42 28.33 24.91 2.29 2.25 2.25

South Channel 1368 2-yr 78.00 7202.34 7203.71 7203.71 7204.20 0.019004 5.61 13.91 14.39 1.01 1.37 1.37
South Channel 1368 10-yr 235.00 7202.34 7204.79 7204.79 7205.48 0.015403 6.68 35.79 27.54 0.97 2.45 2.45
South Channel 1368 100-yr 405.00 7202.34 7205.43 7205.43 7206.33 0.012792 7.75 55.12 32.71 0.94 3.09 3.09

South Channel 1318 2-yr 78.00 7202.12 7203.50 7203.50 7203.99 0.018992 5.61 13.89 14.34 1.01 1.38 1.38
South Channel 1318 10-yr 235.00 7202.12 7204.58 7204.58 7205.27 0.015573 6.72 35.59 27.47 0.98 2.46 2.46
South Channel 1318 100-yr 405.00 7202.12 7205.22 7205.22 7206.13 0.012894 7.79 54.90 32.61 0.95 3.10 3.10

South Channel 1268 2-yr 78.00 7201.94 7203.36 7203.36 7203.86 0.019052 5.70 13.68 13.77 1.01 1.42 1.42
South Channel 1268 10-yr 235.00 7201.94 7204.44 7204.44 7205.17 0.015293 6.85 35.05 26.32 0.97 2.50 2.50
South Channel 1268 100-yr 405.00 7201.94 7205.11 7205.11 7206.05 0.012608 7.92 54.37 31.37 0.94 3.17 3.17

South Channel 1188 Culvert

South Channel 1112 2-yr 78.00 7200.72 7202.07 7202.07 7202.53 0.019135 5.43 14.37 15.81 1.00 1.35 1.35
South Channel 1112 10-yr 235.00 7200.72 7203.20 7203.20 7203.69 0.018967 5.61 41.88 43.97 1.01 2.48 2.48
South Channel 1112 100-yr 405.00 7200.72 7203.68 7203.68 7204.25 0.017139 6.03 67.30 59.90 0.99 2.96 2.96

South Channel 1090 2-yr 78.00 7200.62 7201.94 7201.94 7202.38 0.019325 5.38 14.51 16.37 1.01 1.31 1.31
South Channel 1090 10-yr 235.00 7200.62 7203.06 7203.06 7203.54 0.018801 5.60 41.97 43.98 1.01 2.44 2.44
South Channel 1090 100-yr 405.00 7200.62 7203.56 7203.56 7204.08 0.017870 5.74 70.58 68.89 1.00 2.94 2.94

South Channel 1058 2-yr 78.00 7200.50 7201.80 7201.80 7202.26 0.019592 5.40 14.44 16.32 1.01 1.30 1.30
South Channel 1058 10-yr 235.00 7200.50 7202.93 7202.93 7203.42 0.018838 5.61 41.91 43.83 1.01 2.43 2.43
South Channel 1058 100-yr 405.00 7200.50 7203.42 7203.42 7203.95 0.018545 5.82 69.65 68.46 1.02 2.92 2.92

South Channel 1030 2-yr 78.00 7200.41 7201.70 7201.70 7202.15 0.024809 5.38 14.51 16.47 1.01 1.29 1.29
South Channel 1030 10-yr 235.00 7200.41 7202.82 7202.82 7203.31 0.023803 5.59 42.01 43.91 1.01 2.41 2.41
South Channel 1030 100-yr 405.00 7200.41 7203.33 7203.33 7203.84 0.023042 5.73 70.63 69.67 1.00 2.92 2.92

South Channel 1019 2-yr 78.00 7200.41 7201.70 7201.70 7202.15 0.024913 5.39 14.46 16.37 1.01 1.29 1.29
South Channel 1019 10-yr 235.00 7200.41 7202.82 7202.82 7203.30 0.023731 5.58 42.12 44.06 1.01 2.41 2.41
South Channel 1019 100-yr 405.00 7200.41 7203.31 7203.31 7203.83 0.023382 5.81 69.76 68.24 1.01 2.90 2.90

South Channel 1007 2-yr 78.00 7199.94 7201.08 7201.25 7201.74 0.041634 6.50 12.00 15.11 1.29 1.14 1.14
South Channel 1007 10-yr 235.00 7199.94 7202.13 7202.37 7202.91 0.035474 7.11 33.05 32.38 1.24 2.19 2.19
South Channel 1007 100-yr 405.00 7199.94 7202.65 7202.86 7203.45 0.038024 7.17 56.52 58.01 1.28 2.71 2.71

South Channel 961 2-yr 78.00 7198.10 7199.28 7199.42 7199.90 0.038824 6.33 12.32 15.31 1.24 1.17 1.17
South Channel 961 10-yr 235.00 7198.10 7200.15 7200.53 7201.18 0.039269 8.15 28.85 24.76 1.33 2.05 2.05
South Channel 961 100-yr 405.00 7198.10 7200.78 7201.02 7201.64 0.041132 7.42 54.59 56.39 1.33 2.68 2.68

South Channel 944 2-yr 78.00 7197.41 7198.56 7198.71 7199.19 0.039371 6.39 12.22 15.15 1.25 1.15 1.15



HEC-RAS  Plan: Pr_Imp_South   River: West Tributary   Reach: South Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft) (ft)
South Channel 944 10-yr 235.00 7197.41 7199.44 7199.82 7200.47 0.039327 8.17 28.77 24.62 1.33 2.03 2.03
South Channel 944 100-yr 405.00 7197.41 7200.09 7200.31 7200.92 0.039376 7.28 55.66 57.31 1.30 2.68 2.68

South Channel 934 2-yr 78.00 7197.34 7198.65 7198.65 7199.10 0.024451 5.36 14.55 16.40 1.00 1.31 1.31
South Channel 934 10-yr 235.00 7197.34 7199.78 7199.78 7200.26 0.023308 5.58 42.13 43.52 1.00 2.44 2.44
South Channel 934 100-yr 405.00 7197.34 7200.26 7200.26 7200.80 0.023412 5.88 68.93 66.77 1.02 2.92 2.92

South Channel 906 2-yr 78.00 7197.25 7198.55 7198.55 7199.00 0.019257 5.35 14.57 16.48 1.00 1.30 1.30
South Channel 906 10-yr 235.00 7197.25 7199.67 7199.67 7200.15 0.018777 5.58 42.11 44.26 1.01 2.42 2.42
South Channel 906 100-yr 405.00 7197.25 7200.13 7200.13 7200.69 0.018444 5.98 67.79 64.37 1.02 2.88 2.88

South Channel 856 2-yr 78.00 7197.03 7198.34 7198.34 7198.79 0.019434 5.39 14.46 16.29 1.01 1.31 1.31
South Channel 856 10-yr 235.00 7197.03 7199.46 7199.46 7199.95 0.018563 5.59 42.03 43.71 1.01 2.43 2.43
South Channel 856 100-yr 405.00 7197.03 7199.95 7199.95 7200.49 0.017708 5.90 68.73 64.73 1.00 2.92 2.92

South Channel 805 2-yr 78.00 7196.84 7198.15 7198.15 7198.59 0.018819 5.32 14.65 16.44 0.99 1.31 1.31
South Channel 805 10-yr 235.00 7196.84 7199.26 7199.26 7199.75 0.018630 5.58 42.10 44.03 1.01 2.42 2.42
South Channel 805 100-yr 405.00 7196.84 7199.75 7199.75 7200.28 0.018318 5.82 69.59 67.72 1.01 2.91 2.91

South Channel 755 2-yr 78.00 7196.62 7197.94 7197.94 7198.39 0.019246 5.37 14.52 16.35 1.00 1.32 1.32
South Channel 755 10-yr 235.00 7196.62 7199.06 7199.06 7199.55 0.018640 5.60 41.95 43.66 1.01 2.44 2.44
South Channel 755 100-yr 405.00 7196.62 7199.54 7199.54 7200.08 0.018008 5.91 68.58 64.83 1.01 2.92 2.92

South Channel 722 2-yr 78.00 7196.50 7197.81 7197.81 7198.25 0.024452 5.36 14.57 16.46 1.00 1.31 1.31
South Channel 722 10-yr 235.00 7196.50 7198.93 7198.93 7199.42 0.023672 5.56 42.24 44.31 1.00 2.43 2.43
South Channel 722 100-yr 405.00 7196.50 7199.42 7199.42 7199.95 0.023599 5.81 69.73 68.68 1.02 2.92 2.92

South Channel 712 2-yr 78.00 7196.50 7197.79 7197.79 7198.25 0.024891 5.40 14.46 16.33 1.01 1.29 1.29
South Channel 712 10-yr 235.00 7196.50 7198.92 7198.92 7199.40 0.023845 5.57 42.16 44.28 1.01 2.42 2.42
South Channel 712 100-yr 405.00 7196.50 7199.42 7199.42 7199.93 0.023381 5.76 70.31 69.56 1.01 2.92 2.92

South Channel 654 2-yr 78.00 7194.32 7195.40 7195.63 7196.18 0.052574 7.07 11.03 14.59 1.43 1.08 1.08
South Channel 654 10-yr 235.00 7194.32 7196.25 7196.75 7197.48 0.044298 8.89 26.43 21.72 1.42 1.93 1.93
South Channel 654 100-yr 405.00 7194.32 7196.90 7197.24 7197.94 0.051063 8.19 49.47 51.81 1.48 2.58 2.58

South Channel 644 2-yr 78.00 7193.90 7195.11 7195.22 7195.69 0.035614 6.14 12.71 15.51 1.19 1.21 1.21
South Channel 644 10-yr 235.00 7193.90 7195.89 7196.34 7197.04 0.040497 8.58 27.39 22.19 1.36 1.99 1.99
South Channel 644 100-yr 405.00 7193.90 7196.61 7196.82 7197.43 0.039296 7.26 55.78 57.49 1.30 2.71 2.71

South Channel 634 2-yr 78.00 7193.50 7194.67 7194.82 7195.30 0.039822 6.38 12.23 15.32 1.26 1.17 1.17
South Channel 634 10-yr 235.00 7193.50 7195.49 7195.93 7196.63 0.040122 8.56 27.47 22.21 1.36 1.99 1.99
South Channel 634 100-yr 405.00 7193.50 7196.21 7196.42 7197.04 0.038865 7.28 55.60 56.55 1.30 2.71 2.71

South Channel 604 2-yr 78.00 7193.38 7194.68 7194.68 7195.13 0.019253 5.36 14.56 16.48 1.00 1.30 1.30
South Channel 604 10-yr 235.00 7193.38 7195.80 7195.80 7196.28 0.018653 5.60 41.96 43.68 1.01 2.42 2.42
South Channel 604 100-yr 405.00 7193.38 7196.29 7196.29 7196.82 0.018326 5.83 69.42 67.50 1.01 2.91 2.91



HEC-RAS  Plan: Pr_Imp_South   River: West Tributary   Reach: South Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft) (ft)
South Channel 553 2-yr 78.00 7193.18 7194.48 7194.48 7194.93 0.019278 5.38 14.50 16.31 1.01 1.30 1.30
South Channel 553 10-yr 235.00 7193.18 7195.60 7195.60 7196.08 0.018521 5.60 41.98 43.50 1.00 2.42 2.42
South Channel 553 100-yr 405.00 7193.18 7196.10 7196.10 7196.61 0.018027 5.74 70.57 69.32 1.00 2.92 2.92

South Channel 503 2-yr 78.00 7192.97 7194.27 7194.27 7194.72 0.019586 5.41 14.43 16.30 1.01 1.30 1.30
South Channel 503 10-yr 235.00 7192.97 7195.39 7195.39 7195.88 0.018650 5.60 41.99 43.75 1.01 2.42 2.42
South Channel 503 100-yr 405.00 7192.97 7195.90 7195.90 7196.41 0.017977 5.73 70.72 69.53 1.00 2.93 2.93

South Channel 469 2-yr 78.00 7192.84 7194.14 7194.14 7194.59 0.024548 5.35 14.57 16.52 1.00 1.30 1.30
South Channel 469 10-yr 235.00 7192.84 7195.26 7195.26 7195.74 0.023544 5.56 42.28 44.23 1.00 2.42 2.42
South Channel 469 100-yr 405.00 7192.84 7195.76 7195.76 7196.27 0.022675 5.74 70.61 68.77 1.00 2.92 2.92

South Channel 458 2-yr 78.00 7192.81 7194.12 7194.12 7194.57 0.024822 5.39 14.48 16.39 1.01 1.30 1.30
South Channel 458 10-yr 235.00 7192.81 7195.23 7195.23 7195.72 0.024073 5.61 41.88 43.90 1.01 2.42 2.42
South Channel 458 100-yr 405.00 7192.81 7195.73 7195.73 7196.25 0.023126 5.78 70.12 68.57 1.01 2.92 2.92

South Channel 417 2-yr 78.00 7191.35 7192.47 7192.66 7193.18 0.046700 6.77 11.53 14.90 1.36 1.12 1.12
South Channel 417 10-yr 235.00 7191.35 7193.38 7193.78 7194.44 0.039318 8.23 28.57 24.16 1.33 2.03 2.03
South Channel 417 100-yr 405.00 7191.35 7193.99 7194.27 7194.92 0.045249 7.75 52.24 54.24 1.39 2.64 2.64

South Channel 378 2-yr 78.00 7189.81 7191.01 7191.11 7191.58 0.034123 6.04 12.90 15.63 1.17 1.20 1.20
South Channel 378 10-yr 235.00 7189.81 7191.85 7192.23 7192.88 0.039606 8.15 28.85 24.94 1.34 2.04 2.04
South Channel 378 100-yr 405.00 7189.81 7192.55 7192.72 7193.30 0.035506 6.91 58.63 60.44 1.24 2.74 2.74

South Channel 368 2-yr 78.00 7189.78 7191.07 7191.07 7191.52 0.024654 5.36 14.56 16.53 1.01 1.29 1.29
South Channel 368 10-yr 235.00 7189.78 7192.19 7192.19 7192.68 0.023827 5.58 42.11 44.15 1.01 2.41 2.41
South Channel 368 100-yr 405.00 7189.78 7192.68 7192.68 7193.21 0.023574 5.82 69.59 68.24 1.02 2.90 2.90

South Channel 303 2-yr 78.00 7189.50 7190.81 7190.81 7191.26 0.019252 5.37 14.51 16.32 1.00 1.31 1.31
South Channel 303 10-yr 235.00 7189.50 7191.93 7191.93 7192.42 0.018876 5.59 42.01 44.20 1.01 2.43 2.43
South Channel 303 100-yr 405.00 7189.50 7192.43 7192.43 7192.95 0.018277 5.77 70.16 69.00 1.01 2.93 2.93

South Channel 253 2-yr 78.00 7189.31 7190.61 7190.61 7191.06 0.019443 5.38 14.49 16.39 1.01 1.30 1.30
South Channel 253 10-yr 235.00 7189.31 7191.73 7191.73 7192.22 0.018605 5.59 42.03 43.76 1.01 2.42 2.42
South Channel 253 100-yr 405.00 7189.31 7192.24 7192.24 7192.75 0.017801 5.73 70.73 69.04 1.00 2.93 2.93

South Channel 202 2-yr 78.00 7189.09 7190.41 7190.41 7190.85 0.018985 5.34 14.60 16.37 1.00 1.32 1.32
South Channel 202 10-yr 235.00 7189.09 7191.53 7191.53 7191.95 0.020434 5.20 45.23 56.54 1.02 2.44 2.44
South Channel 202 100-yr 405.00 7189.09 7191.95 7191.95 7192.44 0.018136 5.60 72.33 74.04 1.00 2.86 2.86

South Channel 165 2-yr 78.00 7188.97 7190.27 7190.27 7190.72 0.024628 5.35 14.58 16.59 1.01 1.30 1.30
South Channel 165 10-yr 235.00 7188.97 7191.38 7191.38 7191.87 0.023705 5.59 42.07 43.92 1.01 2.41 2.41
South Channel 165 100-yr 405.00 7188.97 7191.88 7191.88 7192.40 0.023435 5.82 69.58 67.95 1.01 2.90 2.90

South Channel 156 2-yr 78.00 7188.97 7190.27 7190.27 7190.71 0.024380 5.34 14.60 16.50 1.00 1.29 1.29
South Channel 156 10-yr 235.00 7188.97 7191.38 7191.38 7191.86 0.023530 5.59 42.05 43.59 1.00 2.41 2.41
South Channel 156 100-yr 405.00 7188.97 7191.88 7191.88 7192.39 0.023094 5.76 70.37 69.12 1.01 2.91 2.91



HEC-RAS  Plan: Pr_Imp_South   River: West Tributary   Reach: South Channel (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Max Chl Dpth Max Chl Dpth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft) (ft)

South Channel 101 2-yr 78.00 7187.36 7188.58 7188.68 7189.14 0.033540 6.01 12.98 15.62 1.16 1.22 1.22
South Channel 101 10-yr 235.00 7187.36 7189.60 7189.79 7190.32 0.032901 6.81 34.53 34.16 1.19 2.24 2.24
South Channel 101 100-yr 405.00 7187.36 7190.13 7190.29 7190.85 0.034184 6.82 59.37 60.59 1.21 2.77 2.77

South Channel 80 2-yr 78.00 7186.74 7188.02 7188.05 7188.50 0.026922 5.55 14.06 16.19 1.05 1.28 1.28
South Channel 80 10-yr 235.00 7186.74 7189.11 7189.17 7189.66 0.026384 5.92 39.68 41.06 1.06 2.37 2.37
South Channel 80 100-yr 405.00 7186.74 7189.61 7189.68 7190.19 0.026452 6.11 66.28 65.88 1.07 2.87 2.87

South Channel 69 2-yr 78.00 7186.62 7187.93 7187.93 7188.38 0.025090 5.41 14.41 16.30 1.02 1.31 1.31
South Channel 69 10-yr 235.00 7186.62 7189.06 7189.06 7189.54 0.023890 5.57 42.23 44.56 1.01 2.44 2.44
South Channel 69 100-yr 405.00 7186.62 7189.56 7189.56 7190.07 0.022973 5.75 70.45 69.02 1.00 2.94 2.94

South Channel 25 2-yr 78.00 7186.88 7187.66 7187.66 7187.93 0.022861 4.11 19.00 37.05 1.01 0.78 0.78
South Channel 25 10-yr 235.00 7186.88 7188.15 7188.22 7188.65 0.025470 5.70 41.20 53.20 1.14 1.27 1.27
South Channel 25 100-yr 405.00 7186.88 7188.61 7188.63 7189.14 0.019438 5.87 69.04 69.82 1.04 1.73 1.73

South Channel 5 2-yr 78.00 7185.72 7186.36 7186.36 7186.55 0.024767 3.54 22.02 57.03 1.00 0.64 0.64
South Channel 5 10-yr 235.00 7185.72 7186.78 7186.78 7187.10 0.021387 4.55 51.68 83.03 1.01 1.06 1.06
South Channel 5 100-yr 405.00 7185.72 7187.01 7187.08 7187.51 0.022267 5.69 72.34 97.06 1.09 1.29 1.29
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Hydraulic Report
Eagleview Regional Drainage Improvements, El Paso County, CO

APPENDIX C: CONSTRUCTION DOCUMENTS
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SHEET PILE CONNECTION BETWEEN BOULDERS

WEEP DRAIN DETAIL

SOIL RIPRAP AND VOID-FILLED RIPRAP

RIPRAP TOE PROTECTION - 1

TYPICAL SHEET PILE CUT OFF WALL

RIPRAP TOE PROTECTION - 2

CHANNEL PROTECTION STA: 5+57 - 6+44

CHANNEL PROTECTION STA: 2+59 - 3+15
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CULVERT END TREATMENT DETAIL
PROFILE VIEW

1" = 1'

CULVERT END TREATMENT DETAIL
PLAN VIEW

1" = 1'
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Hydraulic Report
Eagleview Regional Drainage Improvements, El Paso County, CO

APPENDIX D: OPCC



2 North Nevada, Suite 900
Colorado Springs, Colorado 80903

Project: Eagleview Regional Drainage Improvements Prepared By: CFS
Project Number: Checked By: BAH
Date: March 2, 2023

Regional Drainage Pond- SR1 (County Cost)
Rip Rap Chute #1 / Forebay (24" Riprap) CY 865 178$ 153,924$
Rip Rap Chute #2/ Forebay  (18" Riprap) CY 544 178$ 96,812$
Rip Rap Chute #6/ Forebay  (18" Riprap) CY 97 178$ 17,345$
Pond Earthwork CY 81160 8$ 649,280$
Concrete Trickle Channel (8' wide) LF 1166 64$ 74,624$
Concrete Trickle Channel (4' wide) LF 92 50$ 4,600$
Concrete Micropool EA 1 25,000$ 25,000$
Concrete Outlet Structure EA 1 35,000$ 35,000$
Concrete Outfall Pipe (2- 72 Inch) LF 196 460$ 90,160$
Concrete FES w/ Toe Wall EA 2 5,000$ 10,000$
Rip Rap Emergency Spillway (12" Riprap) CY 1841 178$ 327,718$
Maintenance Road (6" Thick) CY 647 56$ 36,204$
Certification EA 1 8,000$ 8,000$
Mobilization EA 1 10,000$ 10,000$
Erosion Control LS 1 40,000$ 40,000$

Subtotal 1,578,667$

Reach RWT080 (County Cost)
Earthwork CY 1094 8$ 8,752$
TRM Matting SY 1340 12$ 16,084$
Rip Rap Chute #3 (18" Riprap) CY 294 178$ 52,411$
Rip Rap Chute #4 (6" Riprap) CY 34 178$ 6,045$
Mobilization EA 1 5,000$ 5,000$
Erosion Control LS 1 8,000$ 8,000$

Subtotal 96,293$

Reach RWT092 (County Cost)
Earthwork CY 665 8$ 5,320$
Grouted Boulders (24" Diameter) SY 158 420$ 66,453$
Sheet Pile Cutoff Wall (PZ-22) SF 270 35$ 9,450$
Riprap Protection (Type M - 12") CY 97 178$ 17,312$
Riprap Protection (Type L - 9") CY 263 178$ 46,814$
Riprap Protection (Type VL - 6") CY 28 178$ 5,043$
Rip Rap Chute #10  (18" Riprap) CY 167 178$ 29,746$
Coir Mat 40 SY 375 8$ 3,000$
Maintenance Road (6" Thick) CY 72 56$ 4,037$
Mobilization EA 1 5,000$ 5,000$
Erosion Control LS 1 8,000$ 8,000$

Subtotal 200,176$

Reach RWT054 (County Cost)
Earthwork CY 2655 8$ 21,240$
Grouted Boulders (24" Diameter) SY 477 420$ 200,293$
Sheet Pile Cutoff Wall (PZ-22) SF 891 35$ 31,185$
Riprap Protection (Type M - 12") CY 894 178$ 159,211$
Riprap Protection (Type VL - 6") CY 196 178$ 34,974$
Coir Mat 40 SY 1528 8$ 12,224$
Maintenance Road (6" Thick) CY 278 56$ 15,556$
Mobilization EA 1 15,000$ 15,000$
Erosion Control LS 1 20,000$ 20,000$

Subtotal 509,683$

Subtotal County Costs 2,384,818$
Contingency (35%) 834,686$

TOTAL COUNTY COST 3,219,504$

Reach RWT094 (Developer Cost)
Earthwork CY 8845 8$ 70,760$
Riprap Protection (Type M -12") CY 2757 178$ 490,792$
Coir Mat 40 SY 6952 8$ 55,616$
Maintenance Road (6" Thick) CY 443 56$ 24,801$
Erosion Control LS 1 20,000$ 20,000$

Subtotal 661,969$

Subtotal Developer Costs 661,969$
Contingency (35%) 231,689$

TOTAL DEVELOPER COST 893,658$

TOTAL REGIONAL DRAINAGE COST 4,113,162$

Conceptual Opinion of Probable Construction Cost
The Engineer has no control over the cost of labor, materials, equipment, or over the Contractor's methods of determining
prices or over competitive bidding or market conditions. Opinions of probable costs provided herein are based on the
information known to Engineer at this time and represent only the Engineer's judgment as a design professional familiar with the
construction industry. The Engineer cannot and does not guarantee that proposals, bids, or actual construction costs will not
vary from its opinions of probable costs.


