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State "construction" of improvements will be
completed with Filing 3 but design of
improvements have been provided in appendix.
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Include discussion of assume channel
lining/material. Indicate if banks are stable, what is
average & max/min slope, velocity, depth, bottom
width etc. State what velocity is allowed. What is
being done for areas where permissible velocity is
exceeded. What is being done to protect channel
where Fr # is in excess of 0.9? Is additional bank
protection required around bend of channel?
Provide calculations to show either way and
include discussion in report. Indicate if there is a
low flow channel present.
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Provide a natural channel attributes table to
include all criteria checked including velocities,
Froude Nos., shear stresses, etc. and modeled
results. Reference City Table 12-3 or UDFCD for
example.

10 (2)

Subject: Snapshot
Page Index: 10
Date: 1/9/2023 8:09:43 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 10

Subject: Callout
Page Index: 12
Date: 1/9/2023 8:12:23 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 12

Remove or revise this portion if channel
improvements are not being built until Filing 3.
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ed two detention alternatives for the drainage basin: region and sub
it is recommended the existing 36” CMP be upsized to a 60” RCP. In
vert is recommended to be left in its existing condition.

not be upsized within the context of this report and development. The
y and timing of improvements, if any, will be controlled by the County.

DBPS recommends channel improvements within drainageways
Ranch DBPS, all recommended channel sections are trapezoidal
imum depth of five feet. Within the limits of the site, three (3)
mended for MS-06. The first reach, from station 0+00 – 31+34, is
h, the second reach from 31+34 to 74+61, MS-06 is proposed with a
ch from station 74+61 - 103+62 is proposed with a 20’ channel

ovements will be proposed with the Filing 3 improvements.  Per the
al detention alternative, channel and culvert improvements are only
opments, or where the existing conditions are undersized. For the

State "construction" of
improvements will be
completed with Filing 3 but
design of improvements
have been provided in
appendix.

dth, the second reach from 31+34 to 74+61, MS-06 is proposed with a
reach from station 74+61 - 103+62 is proposed with a 20’ channel
provements will be proposed with the Filing 3 improvements.  Per the
onal detention alternative, channel and culvert improvements are only
velopments, or where the existing conditions are undersized. For the
ing conditions are undersized for the development and the proposed
mpacts to the drainageway. Discussions with the county during the
o determined that the proposed MS-06 improvements would be
 culvert crossing improvements, and with the Saddlehorn Filing 3 and

ainageway T-6 improvements have been proposed with the Filing 1
ed channel improvement sheets from the Haegler Ranch DBPS presented

stability and cost effectiveness, this study recommended a sub-regional
future development anywhere in the basin with the construction of an
owever, based on the Master Development Drainage Plan and
r Saddlehorn Ranch, Filing 2 will utilize an on-site full spectrum water
ad. This full spectrum detention pond will limit developed discharge into
than historic rates.

 Ranch Drainage Basin LOMR was executed on Haegler Ranch Tributary
the onsite effective flood zone from Zone A to Zone AE. See FIRM Map

Include discussion of assume channel lining/material.
Indicate if banks are stable, what is average & max/min
slope, velocity, depth, bottom width etc. State what velocity
is allowed. What is being done for areas where permissible
velocity is exceeded. What is being done to protect channel
where Fr # is in excess of 0.9? Is additional bank protection
required around bend of channel? Provide calculations to
show either way and include discussion in report. Indicate if
there is a low flow channel present.

Final Drainage Report
Filing 2 - Saddlehorn Ranch

Urban Drainage and Flood Control District’s UD-Detention, Version 4.04 workbook was used for pond
sizing. Required detention volumes and allowable release rates were designed per USDCM and
CCS/EPCDCM. Pond sizing spreadsheets are presented in Appendix D.

Hydraulic Criteria
Autodesk Inc.’s Hydraflow Express Extension (Volume 10.5) was used for roadside ditch design. Ditches
were checked for velocity and capacity per the CCS/EPCDCM Section 12.3.2.2. In order to check both
capacity and velocity, a cross section analysis was performed on the roadside swales using the basin’s
maximum runoff Q and the proposed uniform slope of the swale. The runoff quantities, street grades, and
the USDCM Manual’s UD-Inlet spread sheet were utilized to determine the size of storm drain inlets and
street capacities. Swale cross sections have been presented in Appendix C.

Autodesk Inc.’s Hydraflow Express Extension (Volume 10.5) was used for local road crossing culvert
design. Culvert size was determined based on 100-year flows and hydraulic criteria from EPCDCM
Chapter 9 –Culvert Design. All local road crossing culvert design reports are presented in Appendix C.

Civil GeoHECRAS Version 3.1.0.1170 was used to verify existing velocities based on 100-year flows
through drainageway MS-06. Criteria was determined from EPCDCM Chapter 10 – Open Channels and
Structures. All GeoHECRAS results can be found in Appendix C.

DRAINAGE FACILITY DESIGN

General Concept

Provide a natural channel attributes table to include all criteria
checked including velocities, Froude Nos., shear stresses, etc.
and modeled results. Reference City Table 12-3 or UDFCD for
example.

press Extension (Volume 10.5) was used for local road crossing culvert
mined based on 100-year flows and hydraulic criteria from EPCDCM

 local road crossing culvert design reports are presented in Appendix C.

1.0.1170 was used to verify existing velocities based on 100-year flows
Criteria was determined from EPCDCM Chapter 10 – Open Channels and
esults can be found in Appendix C.

ITY DESIGN

eyance system was designed to convey the developed Filing 2 runoff to a
 detention pond (Pond F) via roadside ditches and local street culverts.
 at less than historic rates to minimize adverse impacts downstream.

ned to Drainageway MS-06 shall be proposed with the Saddlehorn Filing 3
nts aforementioned to Drainageway T-6 have been proposed with the
ents.  Outfall protection from Pond F is the only improvement to
with the Filing 2 improvements.

 
Allowable velocities for unlined low-flow channels are shown in Table 12-3. Criteria for lined channels 
are provided in the Major Drainage Chapter of Volume 1 of the UDFCD Manual. 

 
Table 12-3.  Hydraulic Design Criteria for Natural Unlined Channels 

 

Design Parameter Erosive Soils or 
Poor Vegetation 

Erosion Resistant 
Soils and Vegetation 

Maximum Low-flow Velocity (ft/sec) 3.5 ft/sec 5.0 ft/sec 

Maximum 100-year Velocity (ft/sec) 5.0 ft/sec 7.0 ft/sec 

Froude No., Low-flow 0.5 0.7 

Froude No., 100-year 0.6 0.8 

Maximum Tractive Force, 100-year 0.60 lb/sf 1.0 lb/sf 
1 Velocities, Froude numbers and tractive force values listed are average values for the cross section. 
2 “Erosion resistant” soils are those with 30% or greater clay content. Soils with less than 30% clay content 
shall be   considered “erosive soils.” 

 

The proposed development remains consistent with
construction of the recommended drainage improve
and drainage channel improvements.  The proposed
major drainageways or surrounding development. T
Criteria requirements for this site and is in accordan

Remove or revise this
portion if channel
improvements are not
being built until Filing 3.
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Include label of which portion is the main channel
and which is the downstream (start/stop) per table
on next sheet
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Include copy of HEC-RAS input report & channel
profile.
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SITE

Site includes the
channel

Repeat of Cross Sections

Include label of which portion is the main
channel and which is the downstream
(start/stop) per table on next sheet

0 yr
Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope

(cfs) (ft) (ft) (ft) (ft) (ft/ft)
505.01 6722.00 6723.74 6723.74 6724.19 0.01291
505.01 6721.10 6723.15 6723.24 0.00179
505.01 6721.00 6722.60 6722.31 6722.78 0.00548
505.01 6720.30 6721.16 6721.16 6721.43 0.01582
505.01 6719.00 6719.97 6719.78 6720.07 0.00524
505.01 6718.00 6718.90 6718.79 6719.05 0.00822

Lat Struct
505.01 6716.50 6717.40 6717.34 6717.59 0.01167
505.01 6714.70 6715.24 6715.24 6715.46 0.01651
505.01 6712.50 6713.17 6713.30 0.00759

Label this structure on the
map on the previous page

Downstream Ov 1001 100 yr 182.87
Downstream Ov 1000 100 yr 182.87

Include copy of HEC-RAS
input report & channel
profile.

0.98
0.38
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Highlighted values are where Fr # is in excess of
allowable. Indicate what mitigation is being done in
these super critical areas.
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2.71 46.60 148.52 0.85
2.78 45.60 178.43 0.97
2.54 52.82 156.35 0.77
3.50 49.50 137.18 1.03
2.08 87.91 264.88 0.64
2.83 65.52 201.65 0.86

Highlighted values are
where Fr # is in excess of
allowable. Indicate what
mitigation is being done in
these super critical areas.
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Highlighted values are above permissible velocity.
How are excessive velocities being mitigated
within channel.

Subject: Callout
Page Index: 63
Date: 1/6/2023 4:33:31 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 63

show complete cross-section

63 (1)

Subject: Callout
Page Index: 65
Date: 1/6/2023 4:34:20 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 65

show complete cross-section

65 (1)

Subject: Callout
Page Index: 68
Date: 1/6/2023 4:35:12 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 68

Label stations on all sections

68 (1)

Subject: Text Box
Page Index: 69
Date: 1/4/2023 2:03:38 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 69

Show water surface on these sections

69 (1)

4.19
5.51
0.06

505.01 6706.70 6708.87 6708.84 6709.39 0.012503 5.80 87.03 81.01 0.99
505.01 6704.90 6707.49 6707.90 0.007463 5.15 98.03 74.00 0.79
505.01 6704.10 6706.76 6707.02 0.004227 4.07 124.22 87.39 0.60
505.01 6704.10 6705.99 6706.26 0.005904 4.19 120.45 104.08 0.69
505.01 6702.50 6704.41 6704.41 6704.88 0.014189 5.51 91.63 101.38 1.02

0.01 6682.70 6682.73 6682.73 6682.73 0.000357 0.06 0.16 9.47 0.08
0.01 6682.10 6682.12 6682.12 6682.12 0.000128 0.04 0.25 12.70 0.05

37.17 6680.20 6680.47 6680.42 6680.50 0.009933 1.52 24.40 142.41 0.65
108.79 6677.40 6677.79 6677.79 6677.90 0.021608 2.72 40.03 175.58 1.00
126.14 6674.60 6675.03 6674.99 6675.14 0.014012 2.71 46.60 148.52 0.85
126.86 6672.20 6672.53 6672.53 6672.65 0.019457 2.78 45.60 178.43 0.97
134.05 6669.60 6670.16 6670.10 6670.26 0.011156 2.54 52.82 156.35 0.77
173.19 6667.30 6667.79 6667.79 6667.98 0.019423 3.50 49.50 137.18 1.03
182.87 6665.50 6665.98 6666.04 0.007677 2.08 87.91 264.88 0.64
182.87 6663.80 6664.39 6664.36 6664.51 0.013908 2.83 65.52 201.65 0.86

Highlighted values are
above permissible velocity.
How are excessive
velocities being mitigated
within channel.

600 700 800

show complete
cross-section

Bank

show complete
cross-section

Plan: Default Scenario    11/18/2022

.03

Label stations on
all sections

C-RAS Model       Plan: Default Scena

.03

Show water surface
on these sections


