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previously approved MDDP for the site prepared by Galloway & Company.  The site consists of
approximately 66.6 acres and includes 262 dwelling units.

The existing soil types within the proposed site as determined by the NRCS Web Soil Survey for El Paso
County Area consist of Columbine gravelly sandy loam, Blakeland-Fluvaquentic Haplaquolls, and
Blakeland loamy sand.  All soils are defined as having a hydrologic soil group of A.  See the soils map
included in Appendix A.

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

1. Falcon Drainage Basin Planning Study, by Matrix Design Group, September 2015.
2. Master Development Drainage Plan – Bent Grass Residential Subdivision, by Galloway &

Company, May 2019.
3. Master Development Drainage Plan and Preliminary Drainage Plan – Bent Grass Subdivision, by

Kiowa Engineering Corporation, December 2006.
4. Final Drainage Report for Bent Grass Residential (Filing No. 1), by Classic Consulting Engineers

& Surveyors, LLC, August 2014.
5. Final Drainage Report Addendum for Bent Grass Residential (Filing No. 1), by Classic Consulting

Engineers & Surveyors, LLC, August 2015.
6. Master Development Drainage Plan for The Ranch, by Classic Consulting Engineers &

Surveyors, LLC, November 2018.
7. Falcon Highlands Master Development Drainage Plan & Preliminary Drainage Report & Final

Drainage Report for Filing 1, by URS, January 2005.
8. Final Drainage Report and Erosion Control Plan – Latigo Business Center Filing No. 1 A Re-

subdivision of a Portion of Latigo Business and Research Center Filing No. 1, by Kiowa
Engineering Corporation, November 2004.

9. Final Drainage Letter Report for Lot 1, Latigo Business Center Filing No. 1, by Colorado Design

6.6 acres and includes 262 dwelling units.
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C = Runoff Coefficient
I = Runoff intensity (inches/hour)
A = Drainage area (acres)

The runoff coefficients are calculated based on land use, percent imperviousness, and design storm for
each basin, as shown in the drainage criteria manual (Table 6-6). Composite percent impervious and C
values were calculated using the residential, streets, roofs, and lawns coefficients found in Table 6-6 of
the manual.

The 100-year event was used as the major storm event. The 5-year event was used as the minor event.

The UD-Detention v3.07 spreadsheet was utilized for the design of the proposed on-site water quality
ponds, Pond (North) and Pond (South).

V. Existing Drainage Conditions
The site is contained fully within one major drainage basin; the West Falcon Tributary.  The site does
border the Middle Falcon Tributary along the eastern edge of the property.  The site generally drains from

n of the proposed on-site water q
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Delete

Bent Grass Subdivision Filing No. 2 PDR

north to south with an average slope of 2% outside of the channel.  The rational method was used to
analyze the individual basins within the site because their size permits it.

In addition to the DBPS, The Ranch MDDP to the north and west of the site has revisited their existing
conditions as well as existing conditions from the site directly to the north of them.  Several detention
ponds have been created within the Paint Brush Hills Subdivision which revise the offsite flow entering
the site within the major drainageway.  This is taken into account with The Ranch MDDP.  While The
Ranch is still in design stage, they are proposing detention ponds within their site to release at historic
rates.  This will revise the flow rates in their designed section of the RWT204 channel rates that are lower
than those identified within the DBPS.  A HEC-HMS model will be prepared with subsequent submittals
updating the proposed flow rates within the channel.

Per the DBPS the site lies within the basins, WT200, WT210, and WT220.  These basins connect to
channel reaches RWT202, RWT204, and RWT210.  Both the RWT204 and RWT210 sections of channel
currently exist and appear as a drainageway when visiting the site.  Reach RWT202 appears to be a
shallow overland flow through the project site.  It is nearly unrecognizable through the site from a visual
standpoint.

A historic basin map has been prepared for this site to analyze the existing basins as well as the offsite
basins contributing to the site. The historic map is included in Appendix D and basins are described
below.

Basin EX-1 (1.19 AC, Q5 = 0.4 cfs, Q100 = 0.6 cfs): is associated with the northeastern portion of the
proposed site east of the existing channel. The basin is currently undeveloped. Runoff from the basin
generally flows to the southwest, into Basin EX-2 at DP 4.

Basin EX-2 (1.56 AC, Q5 = 0.5 cfs, Q100 = 0.9 cfs): is along the eastern boundary portion of the proposed
site and is south of Basin EX-1, east of the existing channel. The basin is currently undeveloped and
receives flows from Basins OS-4 & OS-5. Runoff from the basin generally flows to the southeast into
Basin EX-3 at DP 5 combined with flows from DP 1, 2, & 4.

Basin EX-3 (0.62 AC, Q5 = 0.2 cfs, Q100 = 0.4 cfs): is along the eastern boundary of the proposed site
south of Basin EX-2 and east of the existing channel. The basin currently contains an existing WQCV
pond created as part of Bent Grass Residential Filing No. 2. This basin receives flows from DP 5 and DP
3.

Basin EX-4 (12.49 AC, Q  = 3.7 cfs, Q  = 6.2 cfs): is located along the northern boundary, just south of
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1. Employ Runoff Reduction Practices
The proposed development uses Low Impact Development (LID) practices to reduce
source. Rather than creating point discharges that are directly connected to impervio
is routed through pervious areas to promote infiltration. Grass buffers and swales are
practical.

2. Implement BMPs That Provide a Water Quality Capture Volume with 
This step utilizes formalized water quality capture volume to slow the release of runo
The EURV volume will release in 72 hours, while the WQCV will release in no less th
site water quality control volume detention ponds will provide water quality treatment 
runoff being released into the channel.

Call out the specific LID BMPs and locations,
include the design and fact sheets.
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1. Employ Runoff Reduction Practices
The proposed development uses Low Impact Development (LID) practices to reduce runoff at the
source. Rather than creating point discharges that are directly connected to impervious areas, runoff
is routed through pervious areas to promote infiltration. Grass buffers and swales are used where
practical.

2. Implement BMPs That Provide a Water Quality Capture Volume with Slow Release
This step utilizes formalized water quality capture volume to slow the release of runoff from the site.
The EURV volume will release in 72 hours, while the WQCV will release in no less than 40 hours. On-
site water quality control volume detention ponds will provide water quality treatment prior to the
runoff being released into the channel.

3. Stabilize Drainageways
This step implements stabilization to channels to accommodate developed flows while protecting
infrastructure and controlling sediment loading from erosion in the drainageways. Erosion protection
in the form of riprap pads at all outfall points to the channel to prevent scouring of the channel from
point discharges. A HEC-RAS model will be created and used to evaluate the stability of the existing
and proposed channels.

4. Implement Site Specific and Other Source Control BMPs
Source control BMPs for homeowners include the use of garages as the primary area where
pollutants can be stored. The single-family detached homes provide garages which can act as
storage areas. The proposed development does not include outdoor storage or the potential for
introduction of contaminants to the Counties’ MS4, thus no targeted source control BMPs are
necessary.  The biggest source control BMP is public education which can be found on the City of
Colorado Springs website and discuss topics such as: pet waste, car washing, lawn care, fall leaves,
and snow melt and deicer.

VII. Proposed Drainage Conditions
There has been very minor changes to the overall Falcon Area Basin delineation with the proposed
condition.  A small portion of the site that previously went to the Middle Tributary has been revised to
come into the site and a small portion of the site that was previously within the West Tributary has been
designed to drain into the Middle Tributary.  This will be discussed with the individual basins.  All
necessary calculations can be found within the appendices of the report.

According to the DBPS, there are two channels that run through the site.  As was discussed within the

Consider Need for Industrial and Commercial BMPs
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1. Employ Runoff Reduction Practices
The proposed development uses Low Impact Development (LID) practices to reduce runoff at the
source. Rather than creating point discharges that are directly connected to impervious areas, runoff
is routed through pervious areas to promote infiltration. Grass buffers and swales are used where
practical.

2. Implement BMPs That Provide a Water Quality Capture Volume with Slow Release
This step utilizes formalized water quality capture volume to slow the release of runoff from the site.
The EURV volume will release in 72 hours, while the WQCV will release in no less than 40 hours. On-
site water quality control volume detention ponds will provide water quality treatment prior to the
runoff being released into the channel.

3. Stabilize Drainageways
This step implements stabilization to channels to accommodate developed flows while protecting
infrastructure and controlling sediment loading from erosion in the drainageways. Erosion protection
in the form of riprap pads at all outfall points to the channel to prevent scouring of the channel from
point discharges. A HEC-RAS model will be created and used to evaluate the stability of the existing
and proposed channels.

4. Implement Site Specific and Other Source Control BMPs
Source control BMPs for homeowners include the use of garages as the primary area where
pollutants can be stored. The single-family detached homes provide garages which can act as
storage areas. The proposed development does not include outdoor storage or the potential for

Provide Water Quality Capture Volume (WQCV)
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point discharges. A HEC-RAS model will be created and used to evaluate the stability of the existing
and proposed channels.

4. Implement Site Specific and Other Source Control BMPs
Source control BMPs for homeowners include the use of garages as the primary area where
pollutants can be stored. The single-family detached homes provide garages which can act as
storage areas. The proposed development does not include outdoor storage or the potential for
introduction of contaminants to the Counties’ MS4, thus no targeted source control BMPs are
necessary.  The biggest source control BMP is public education which can be found on the City of
Colorado Springs website and discuss topics such as: pet waste, car washing, lawn care, fall leaves,
and snow melt and deicer.

VII. Proposed Drainage Conditions
There has been very minor changes to the overall Falcon Area Basin delineation with the proposed
condition.  A small portion of the site that previously went to the Middle Tributary has been revised to
come into the site and a small portion of the site that was previously within the West Tributary has been
designed to drain into the Middle Tributary.  This will be discussed with the individual basins.  All
necessary calculations can be found within the appendices of the report.

According to the DBPS, there are two channels that run through the site.  As was discussed within the
Existing Conditions portion of the report both the RWT202 and RWT204 run through the site. In the Bent
Grass Filing No. 2 report & CD’s, the RWT202 channel was rerouted to run along the north boundary &
combine with the existing RWT204 channel. The proposed development will drain to the RWT204
channel, which becomes RWT210 south of Bent Grass Meadows Drive.

The site will provide two WQCV Detention Ponds, North Pond & South Pond, to provide water quality
treatment prior to discharging the runoff directly into the West Tributary channel RWT204 RWT210.
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d Water Quality Detention Ponds
y Capture Volume Detention Ponds will be provided for the proposed site. One will be
rea north of Bent Grass Meadows Drive and the other will be provided for the area to
onds are private. These detention ponds will only provide water quality. The EURV and
 will be conveyed via the emergency overflow weir, which will be lined. The water
ease will be controlled with an orifice plate that will release in 40 hours. Outlet
ys, trickle channels, etc. will be designed with the final drainage report during final plat.
CV volume of the North & South pond are 0.313 acre-feet & 1.157 acre-feet, relatively.
uality pond will release into RWT204 and the south will release into RWT210. Initial
s have been provided in Appendix C.
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regarding flow rates. Discussions have occurred with PPRBD and a no rise certificate will be required for
the existing channel. Models have been obtained from FEMA which show that the FEMA discharges are
higher than the DBPS. Therefore, the culvert crossing at Bent Grass Meadows Parkway has been sized
per the FEMA flows and not the DBPS. The no rise certification will be provided under a separate report.

XIV. Drainage Fees & Maintenance
Falcon Basin is part of the El Paso County drainage basin fee program all applicable fees well be
presented in the final drainage report.

A presentation of accurate, complete, and current estimate of cost for proposed facilities will be presented
with the final drainage report.

XV. Conclusion
The Falcon Meadows at Bent Grass residential subdivision lies within the West Tributary of the Falcon
Area Watershed.  Recommendations are made within this report to establish and stabilize multiple
drainageways through the project site. Water quality for the site is provided in two on-site WQCV ponds,
North Pond & South Pond. All drainage facilities within this report were sized according to the El Paso
County Drainage Criteria Manuals. All of the channel corridors will be publicly owned and maintained and
shall be the responsibility of El Paso County. A Final Drainage Report will be submitted along with the
final plat and construction drawings.
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Page Label: 45

2.5
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Page Index: 45
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Author: dsdrice
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Page Label: 45

1.5

A 8.0 0.14 0.40 100 2.0 14.0 1500 2.0
A 49.5 0.36 0.54 100 2.0 10.8 910 1.2
A 65.0 0.45 0.59 85 0.2 18.7 430 0.9
A 65.0 0.45 0.59 15 2.0 3.7 190 1.0

)^0.5)/((S)^0.33),  S in ft/ft
 Fig. 501)
 in ft/ft

inimum Tc of 5.0 minutes is required.
 a minimum Tc of 10.0 minutes is required

ainage Calcs.xls

A lot of these
seem high.  Show
the Tc lines on the
drainage plans.

Project:

Basin ID:

Must enter an equal number of stage and area values!

Depth Increment = User ft

n Top of Micropool -- 0.00 -- -- -- 0 0.00

d BMP Type = EDB -- -- -- --

ershed Area = 16.36 acres -- -- -- --

shed Length = 1,276 ft -- -- -- --

rshed Slope = 0.030 ft/ft -- -- -- --

erviousness = 58.00% percent -- -- -- --

Soil Group A = 100.0% percent -- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 
Override 

Area (ft^2)
Length 

(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area 
(ft^2)

Width 
(ft)

Bent Grass West PUD

Pond (North)

UD-Detention, Version 3.07 (February 2017)

Are
(acre

xample Zone Configuration (Retention Pond)

missing?

Project:

Basin ID:

Must enter an equal number of stage and area values!

Depth Increment = User ft

n Top of Micropool -- 0.00 -- -- -- 0 0.00

d BMP Type = EDB -- -- -- --

ershed Area = 67.32 acres -- -- -- --

shed Length = 3,588 ft -- -- -- --

rshed Slope = 0.030 ft/ft -- -- -- --

erviousness = 50.00% percent -- -- -- --

Soil Group A = 100.0% percent -- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 
Override 

Area (ft^2)
Length 

(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area 
(ft^2)

Width 
(ft)

Bent Grass West PUD

Pond (South)

UD-Detention, Version 3.07 (February 2017)

Are
(acre

xample Zone Configuration (Retention Pond)

missing?

3.7
0.5

1.56

2.5
0.4

9

1.5
0.2

2
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Page Label: 45

DP 9?

Subject: Callout
Page Index: 45
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Author: dsdrice
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Page Label: 45

Provide a DP for flows from the west in the road

Subject: Callout
Page Index: 45
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Page Label: 45

Provide a DP for total existing flows

Subject: Callout
Page Index: 45
Date: 10/12/2020 9:20:08 AM
Author: dsdrice
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Layer: 
Space: 
Page Label: 45

Label channel flows
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DP 9?

100YR
100YR

Provide a DP for
flows from the
west in the road

100YR

100YR

100YR

100YR

Provide a DP for
total existing flows

100YR

100YR

Label channel flows



Subject: Callout
Page Index: 46
Date: 10/11/2020 10:42:59 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 46

label improvements

46 (8)

Subject: Callout
Page Index: 46
Date: 10/12/2020 8:15:09 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 46

backwards?

Subject: 
Page Index: 46
Date: 10/12/2020 8:18:02 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 46

Subject: Callout
Page Index: 46
Date: 10/12/2020 9:27:08 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 46

If these are only site flows, provide a note stating
that.

Subject: Callout
Page Index: 46
Date: 10/12/2020 9:27:35 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 46

Label total developed channel flows

Subject: 
Page Index: 46
Date: 10/12/2020 9:33:28 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 46

2.94

100YR

100YR

100YR

100YR

100YR
100YR

100YR

100YR

5.4
3.2

6.97

D-7

0.7
0.4

4.16

B-2

label
improvements

backwards?

If these are only
site flows, provide
a note stating that.

100YR

100YR

100YR

100YR

Label total developed channel flows
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Subject: Callout
Page Index: 46
Date: 10/12/2020 9:36:46 AM
Author: dsdrice
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Layer: 
Space: 
Page Label: 46

provide size

Subject: Callout
Page Index: 46
Date: 10/12/2020 9:39:09 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 46

Show spillway location and design.

100YR

100YR

100YR
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100YR
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3.2
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B-2

provide size

00YR

100YR

100YR

Show spillway
location and
design.


