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construction of a right turn lane from Bent Grass Meadows Drive onto Meridian Road as well as a 

southbound acceleration lane from Bent Grass Meadows Drive to Owl Place. A Vicinity Map is included in 

Appendix A.   

 

The existing soil type within the proposed site as determined by the NRCS Web Soil Survey for El Paso 

County Area consists of Columbine gravelly sandy loam which is 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. 

 

IV. Drainage Criteria 

Hydrology calculations were performed using the City of Colorado Springs/El Paso County Drainage 

Criteria Manual, as revised in November 1991 and October 1994 with County adopted Chapter 6 and 

Section 3.2.1 of Chapter 13 of the City of Colorado Springs/El Paso County Drainage Criteria Manual as 

revised in May 2014.   

 

The drainage calculations were based on the criteria manual Figure 6-5 and IDF equations to determine 
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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 Gallow

Company, May 2019. 

3. Master Development Drainage Plan and Preliminary Drainage Plan – Bent Grass Sub

Kiowa Engineering Corporation, December 2006.   

4. Final Drainage Report for Bent Grass Residential (Filing No. 1), by Classic Consulting

& Surveyors, LLC, August 2014. 

5. Final Drainage Report Addendum for Bent Grass Residential (Filing No. 1), by Classi

Engineers & Surveyors, LLC, August 2015. 

 

IV. Drainage Criteria 

Hydrology calculations were performed using the City of Colorado Springs/El Paso County Dr

Criteria Manual, as revised in November 1991 and October 1994 with County adopted Chapte

Section 3.2.1 of Chapter 13 of the City of Colorado Springs/El Paso County Drainage Criteria

revised in May 2014.   

 

The drainage calculations were based on the criteria manual Figure 6-5 and IDF equations to

the intensity, and are listed in Table 1 below. 
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The proposed roadway improvements use Low Impact Development (LID) practices to reduce runoff 

at the source. All runoff is routed through the pervious areas in the channel to promote infiltration.  

 

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. 

There is no water quality being proposed with the associated roadway improvements. Per Section 

1.7.1.B of the El Paso County Stormwater Quality Policy & Procedures, since the site is less than 1 

acre, is not a sensitive or high-risk site, and does not directly discharge into State Waters, it is 

excluded from any water quality requirements. 

 

Currently, the existing roadside ditch conveys runoff to the existing detention and water quality pond 

MN, as shown and discussed in the Falcon DBPS. The Falcon DBPS also shows a future detention 

and water quality pond SR-4 that is to receive flows from basin MT060 and discharge into basin 

MT070 ultimately routing to existing Pond MN. However, flows from Bent Grass Meadows Drive are 

listed in basin MT060 but are being routed to the existing roadside ditch along Meridian Road, which 

is in Basin MT070. Therefore, the flows from the “School Site” bypass future Pond SR-4 and go 

directly to Pond MN. The proposed improvements impact on the existing drainage basin and both 

Pond MN and Pond SR-4 are discussed later in the report. 
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d in Appendix C. 

 to the existing channel, Bentley Flowmaster was also used to design the future proposed channel 

. The future channel was designed to have a maximum depth of 5’ per the criteria manual and 

maximum velocity of 5 ft/s with a maximum Froude number of 0.6.  The flow rate used for the 

 1010 cfs, was taken from the future conditions in the Falcon DBPS as well as the off-site drainage 

 from the “School Site.” 

oposed channel section was designed as trapezoidal shape with a 15’ bottom width, 4:1 side 

 and 0.3% longitudinal slope. The total depth of the channel will be 6’, providing 1’ of freeboard for 

f water depth. The velocity of the proposed channel is 4.95 ft/s. 

deral Highway Administration’s HY-8 program was also utilized to design the future culverts that 

 beneath Bent Grass Meadows Drive. The calculations included in Appendix C show that in order 

quately convey the 1010 cfs in the future conditions, two 16’x4’ concrete box culverts will need to 

Address the interim condition with the added flows.
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11/15/2019 12:54:59 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page
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5.998 7.575 10.051 14.031 20.589 37.692
0.00 0.01 0.02 0.16 0.41 1.04
1.0 2.3 5.2 38.7 99.9 254.1

82.7 103.8 136.6 188.3 271.9 478.1
62.1 83.8 94.1 94.1 94.1 94.1
61.9 36.0 18.0 2.4 0.9 0.4

Spillway Spillway N/A N/A N/A N/A
1.2 1.2 1.2 1.2 1.2 1.2
N/A N/A N/A N/A N/A N/A
>120 >120 >120 >120 6 6
>120 >120 >120 >120 >120 >120
3.75 3.92 4.00 4.00 4.00 4.00
1.19 1.29 1.34 1.34 1.34 1.34
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