
ENG-CDR21014-R2-DR.pdf Markup Summary

Subject: Callout
Page Index: 4
Date: 2/8/2022 12:28:57 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 4

which also showed the channel remaining in its
current location.

4 (1)

Subject: Callout
Page Index: 7
Date: 2/8/2022 1:34:54 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 7

roads (one on each side)

7 (4)

Subject: Highlight
Page Index: 7
Date: 2/8/2022 1:38:26 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 7

Subject: Callout
Page Index: 7
Date: 2/9/2022 12:11:16 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 7

Provide channel design attributes. Table similar to
UDFCD Table 8-3 is preferred. Address low-flow
channel

Subject: Snapshot
Page Index: 7
Date: 2/9/2022 12:07:00 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 7

Subject: Callout
Page Index: 9
Date: 2/8/2022 1:42:21 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 9

154

9 (1)

d the channel remaining as a natural channel with grade control structures placed throughout to
ntrol velocities and degradation throughout the channel. The channel was to remain as close to
 conditions as possible, with improvements only occurring in the vicinity of the drops/grade control
res.

proposed and future development within the vicinity of the channel, it is now being proposed to
ditional drop structures and realign the channel. The channel will be a trapezoidal section with 4:1
opes and maintaining an overall channel slope of 0.30% is used to keep the channel flow in a sub-
flow. Due to the steepness of the site in relation to the 0.30% slope, it is being proposed to use
 boulder drop structures in lieu of the rock vane grates which had been proposed in the Drainage

Planning Study.

revious Reports
oposed site has been included in multiple drainage studies in the past.  The following is a
site list of the existing reports pertaining to this site analysis.

Falcon Drainage Basin Planning Study, by Matrix Design Group, September 2015.
Master Development Drainage Plan – Bent Grass Residential Subdivision, by Galloway &
Company, February 2021 (In Review).
Master Development Drainage Plan and Preliminary Drainage Plan – Bent Grass Subdivision, by
Kiowa Engineering Corporation, December 2006.
Final Drainage Report for Bent Grass Residential (Filing No. 1), by Classic Consulting Engineers
& Surveyors, LLC, August 2014.

which also showed the channel
remaining in its current location.

ll DBPS identified improvements are complete. Once the
enance for the channel will transition to El Paso County. After
ard of County Commissioners acceptance, all public drainage
-of-Way will be owned and maintained by El Paso County.

d channel will be provided via a proposed access road, running
ong the top bank.

 AE Special Flood Hazard Area as defined by the FIRM Map
 7, 2018.  A copy of the FIRM Panel is included in Appendix A.

 designation is only the RWT210 and RWT204 portions of the
annel, RWT202 is unmapped since it is the larger contributor
urred with PPRBD and an allowable rise certificate has been

roads (one on each side)

cre

Falcon Meadows at Bent Grass Channel Design Report

POST PROJECT (PROPOSED) CONDITION:

Description of Improvements:

The Falcon Meadows at Bent Development includes three additional phases of single-f
residential subdivisions, along the east and west sides of the existing channel. South of the F
Meadows site, there are 3 additional parcels of land, which have future development planned.
remaining entirety of the channel north of Woodmen Road, which has not previously been improved
regrade the existing channel from a natural channel to a grass lined earthen channel, with 11 
structures. The proposed earthen channel is shown on separate design drawings and is approxima
feet deep with 4:1 side slopes and lined with native grass seed. The alignment of the channel, once it le
the Falcon Meadows development, was shifted to the east, to allow larger and more useable tracts o
for future development, and not leaving “slivers” of unusable land along the east side of the channel.

Hydraulic Analysis:

The post project condition hydraulic analysis utilized the pre-project HEC-RAS model to an
the 100-year flood event in the proposed channel and associated improvements thru the West Trib
Channel, to Woodmen Road. The model boundary condition was not changed from the effective con
model from 2003. In the study reach, a Manning’s n value of 0.035 was used in the channel. Sectio
the overbank that are to be grass lined during this project were also assigned manning’s n values of 0
while undeveloped channel overbanks were assigned a Manning’s n of 0.050 corresponding to the effe
condition model. Manning’s n values of 0.04 were used for the channel section at the riprap drop struc
and 0.045 at the drop structures overbank areas.

VI. Maintenance
The channel is to be a private facility until all DBPS identified improvements are complete. Once the
DBPS improvements are completed, maintenance for the channel will transition to El Paso County. A
completion of construction and upon the Board of County Commissioners acceptance, all public drain

Provide channel design
attributes. Table similar to
UDFCD Table 8-3 is preferred.
Address low-flow channel
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NDITION:

 Development includes three additional phases of single-family
t and west sides of the existing channel. South of the Falcon
parcels of land, which have future development planned. The
of Woodmen Road, which has not previously been improved, will

natural channel to a grass lined earthen channel, with 11 drop
nel is shown on separate design drawings and is approximately 5
with native grass seed. The alignment of the channel, once it leaves
 shifted to the east, to allow larger and more useable tracts of land
“slivers” of unusable land along the east side of the channel.

aulic analysis utilized the pre-project HEC-RAS model to analyze
ed channel and associated improvements thru the West Tributary
l boundary condition was not changed from the effective condition

Table 8-3.  Design parameters for naturalized channels 

Design Parameter 
Design Value 

Maximum 100-year depth outside of bankfull channel 5 ft 
Roughness values Per Table 8-5 
Maximum 5-year velocity, main channel (within bankfull 
channel width) (ft/s) 

5 ft/s 

Maximum 100-year velocity, main channel (within bankfull 
channel width) (ft/s) 

7 ft/s 

Froude No., 5-year, main channel (within bankfull channel 
width) 

0.7 

Froude No., 100-year, main channel (within bankfull channel 
width) 

0.8 

Maximum shear stress, 100-year, main channel (within 
bankfull channel width) 

1.2 lb/sf 

Minimum bankfull capacity of bankfull channel (based on 
future development conditions) 

70% of 2-year discharge or 
10% of 100-yr discharge, 

whichever is greater1 
Minimum bankfull channel geometry Per Table 8-2 
Minimum bankfull channel width/depth ratio (Equation 8-3) 9  
Minimum entrenchment ratio (Equation 8-4) 3 
Maximum longitudinal slope of low flow channel (assuming 
unlined, unvegetated low flow channel) 

0.2 percent 

Bankfull channel sinuosity (Equation 8-5) 1.1 to 1.3 
Maximum overbank side slope 4(H):1(V) 
Maximum bankfull side slope 2.5(H):1(V) 
Minimum radius of curvature 2.5 times top width 

1Roughly equivalent to a 1.5-year event based on extrapolation of regional data. 

ess of this development have bee

Acres

are:

es = $54,643.00

s = $21,243.00
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offset
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Falcon Meadows at Bent Grass Filing No. 1
Final Drainage Report

2021 Original Drainage and Bridge Fees
pervious
ea (Ac.)

Fee/
Platted
Acre

Fee Due Reimbursable
Const. Costs

Fee Due at
Platting

Drainage
Fee Credit

Falcon Drainage Fee Basin

5.73 $31,885 $182,701.05 $948,491.50 $0.00 $765,790.45

5.73 $4,380 $25,097.40 $0.00 $0.00 $740,693.05
$948,491.50 $0.00 $740,693.05

Falcon Meadows at Bent Grass Filing No. 2
Final Drainage Report

2021 Original Drainage and Bridge Fees
pervious
ea (Ac.)

Fee/
Platted
Acre

Fee Due Reimbursable
Const. Costs

Fee Due at
Platting

Drainage
Fee Credit

Falcon Drainage Fee Basin

9.60 $31,885 $306,096.00 $0.00 $0.00 $434,597.05

9.60 $4,380 $42,048.00 $0.00 $0.00 $392,549.05
$0.00 $0.00 $392,549.05

pre-

Galloway & Company, Inc. Page 8 of 1

Acre
Falcon Drainage Fee Basin

Drainage
Fee 5.73 $31,885 $182,701.05 $948,491.50 $0.00 $765,790.45

Bridge
Fee 5.73 $4,380 $25,097.40 $0.00 $0.00 $740,693.05

$948,491.50 $0.00 $740,693.05

Falcon Meadows at Bent Grass Filing No. 2
Final Drainage Report

2021 Original Drainage and Bridge Fees
Impervious
Area (Ac.)

Fee/
Platted
Acre

Fee Due Reimbursable
Const. Costs

Fee Due at
Platting

Drainage
Fee Credit

Falcon Drainage Fee Basin
Drainage

Fee 9.60 $31,885 $306,096.00 $0.00 $0.00 $434,597.05
Bridge

Fee 9.60 $4,380 $42,048.00 $0.00 $0.00 $392,549.05
$0.00 $0.00 $392,549.05

Bridge fees need to be paid unless the
culverts have been approved by
drainage board and bridge fees adjusted

$54,64
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6949.05 0.022511 9.03 160.53 64.46 1.01
6944.37 0.020893 9.13 160.17 63.40 0.98
6943.82 0.001244 3.38 440.41 98.68 0.27
6943.81 0.000094 3.56 407.60 107.97 0.26
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1
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3

65
81
00
63
63

1.01
0.82
1.01
0.53
0.53

29 6.57 225.65 71.09 0.65
97 6.56 226.03 71.14 0.65
74 7.73 191.79 67.18 0.81
57 9.11 162.76 63.63 1.00
63 6.45 229.90 71.62 0.63
24 6.43 230.45 71.63 0.63
54 6.11 242.61 72.97 0.59
27 7.18 206.43 61.27 0.69
33 9.12 162.51 63.59 1.01
12 7.81 189.76 66.93 0.82
16 9.12 162.57 63.60 1.01
49 5.65 262.41 75.12 0.53
53 5.65 262.34 75.11 0.53
31 5.66 261.75 75.05 0.53
00 5.64 262.60 75.14 0.53
14 5.65 262.19 80.07 0.53
53 5.73 258.53 74.70 0.54

ed)
Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
39.97 6939.60 6941.26 0.014153 9.11 159.25 75.70 0.85
39.49 6939.49 6940.78 0.017590 9.12 162.48 63.73 1.01
36.97 6937.45 0.004242 5.55 266.86 75.59 0.52
36.83 6937.32 0.003354 5.62 263.84 75.27 0.53
36.73 6937.20 0.003223 5.54 267.65 75.70 0.52
36.32 6936.88 0.004095 6.03 245.91 73.34 0.58
36.13 6936.72 0.004347 6.15 240.79 72.78 0.60
35.86 6936.53 0.005229 6.57 225.65 71.09 0.65
35.75 6936.42 0.006797 6.56 226.03 71.14 0.65
35.24 6934.79 6936.17 0.010874 7.73 191.79 67.18 0.81
34.77 6934.77 6936.06 0.017457 9.11 162.76 63.63 1.00
31.72 6932.37 0.004963 6.45 229.90 71.62 0.63
31.56 6932.21 0.004924 6.43 230.45 71.63 0.63
31.31 6931.89 0.004254 6.11 242.61 72.97 0.59
30.46 6931.26 0.007627 7.18 206.43 61.27 0.69
29.50 6929.50 6930.79 0.017533 9.12 162.51 63.59 1.01
29.50 6929.08 6930.44 0.011212 7.81 189.76 66.93 0.82
29.05 6929.05 6930.34 0.017516 9.12 162.57 63.60 1.01
26.49 6926.99 0.004449 5.65 262.41 75.12 0.53
26.41 6926.91 0.004453 5.65 262.34 75.11 0.53
26.35 6926.85 0.003431 5.66 261.75 75.05 0.53

why is this
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