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I. Purpose 

The purpose of this Final Drainage Report is to identify on and offsite drainage patterns, locate and 

identify tributary or downstream drainage features and facilities that impact the site, and to identify which 

types of drainage facilities will be needed and where they will be located. This report will remain in 

compliance with the MDDP for the site, prepared by Galloway & Company, September 2021.     

 

II. General Description 

The Falcon Meadows at Bent Grass Filing No. 4 is approximately 10.42 acres within the Bent Grass 

development. It is located along the northern boundary line of the overall Bent Grass development and is 

bisected by the existing West Tributary of the Falcon Basin. The project is a single-family residential 

development of 39 lots, located in the Falcon area of El Paso County, Colorado.  The site is located in the 

Northwest ¼ and Southwest ¼ of Section 1, Township 13S, Range 65W, of the Sixth Principal Meridian, 

County of El Paso, State of Colorado. The subject property is located on either side of the existing West 

Tributary of the Falcon Basin with the majority of the site located to the north of Bent Grass Meadows 

Drive, sandwiched between Bent Grass Residential Filing No. 2 (to the east) and Falcon Meadows at 

Bent Grass Filing Nos. 1 through 3 (to the west). 11 lots are located to the south of Bent Grass Meadows 

Drive and are situated to the west of the existing West Tributary of the Falcon Basin immediately adjacent 

to Falcon Meadows at Bent Grass Filing No. 1. A Vicinity Map is included in Appendix A.   

 

Construction of the Falcon Meadows at Bent Grass Drainage Channel (SF-21-014) and FEMA LOMR 

must be completed prior to the recording of the Falcon Meadows at Bent Grass Filing No. 4 Subdivision 

Plat.   

 

A Planned Unit Development Plan Amendment was approved for the site, PUD-14-002 in July 2014. An 

additional amendment to this PUD has also been approved (PUD-SP-205). The overall Bent Grass site 

consists of approximately 103.4 acres and included 309 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 and Blakeland loamy sand.  All soils are defined 

as having hydrologic soil group 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, September 2021. 

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. 
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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 

Concepts, April 2005.   

10. Final Drainage and Erosion Control for The Meadows Filing Three Subdivision, by LADD 

Engineering, July 2000.   

11. Final Drainage Report Bent Grass Residential Subdivision, Filing No. 2, Galloway & Company, 

March 2020. 

12. Preliminary Drainage Report Falcon Meadows at Bent Grass, by Galloway & Company, February 

2021. 

13. Final Drainage Report for Falcon Meadows at Bent Grass Filing No. 1, by Galloway & Company, 

September 2021. 

14. Final Drainage Report for Falcon Meadows at Bent Grass Filing No. 2, by Galloway & Company, 

April, 2022. 

15. Final Drainage Report for Falcon Meadows at Bent Grass Filing No. 3, by Galloway & Company, 

August, 2022. 

 

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 and the El Paso County Engineering Criteria Manual (ECM) as revised in July 2019.   

 

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

the intensity and are listed in Table 1 below. 

 

Table 1 - Precipitation Data 

Return Period One Hour Depth (in). Intensity (in/hr) 

5-year 1.50 5.17 

100-year 2.52 8.68 

 

The rational method was used to calculate peak flows as the tributary areas are less than 100 acres. The 

rational method has been proven to be accurate for basins of this size and is based on the following 

formula: 

 

Q = CIA 

 

Where: 

 

 Q = Peak Discharge (cfs) 

 C = Runoff Coefficient 

 I = Runoff intensity (inches/hour) 

 A = Drainage area (acres) 
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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 for pipes and inlets. The 5-year event was used 

as the minor event.  

 

The UD-Detention spreadsheet was utilized for to check the existing the water quality ponds still function 

with the revised tributary areas and impervious values. This spreadsheet was also utilized for the original 

design of the on-site water quality ponds, Pond (North) and Pond (South). 

 

UD-Inlet was utilized to calculate both the street capacities and the inlet capacities.  

 

StormCAD was utilized to size the storm sewer systems.  

 

V. Historic Drainage Conditions 

The site is contained fully within the Falcon Drainage Basin, more specifically the West Falcon Tributary.  

The site generally drains from north to south with an average slope of 2%.  The rational method was used 

to analyze the individual basins within the site as the proposed drainage basins are less than 100 acres.  

The project site was studied in the Falcon Basin Drainage Basin Planning Study (DBPS) and in the 

Master Development and Drainage Plan (MDDP) for Bent Grass. 

 

Per the Falcon DBPS by Matrix, 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 historic basins as well as the offsite 

basins contributing to the site.  Historic basins have been discussed in the Bent Grass Residential Filing 

No. 2 Final Drainage Report, El Paso County Project # SF-19-014.  Copies of the hydrology calculations 

have been included in Appendix B and a copy of the historic map is included in Appendix B. Efforts have 

been made to comply with the recommendations set forth in the approved DBPS and MDDP. 

 

VI. Existing Drainage Conditions 

With respect to the existing/current conditions, developed conditions maps from previous studies are 

being utilized for Falcon Meadows at Bent Grass Filing No. 4 and will be the existing condition as Filing 

No. 4 begins construction.  Under this scenario, it is assumed that Bent Grass Residential Filing No. 2 

and Falcon Meadows at Bent Grass Filing Nos. 1, 2 and 3 are developed. The Falcon Meadows at Bent 

Grass Filing No. 3 proposed drainage maps are included in Appendix B and the basins are described 

below. 

 

Below is a description of the basins which were developed as part of Falcon Meadows at Bent Grass 

Filing No. 3:  
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Basin EX-1 (1.19 AC, Q5 = 0.4 cfs, Q100 = 2.5 cfs): is associated with the northwestern portion of the Bent 

Grass Residential Filing No. 2 site east of the existing channel (now the northeast portion of Falcon 

Meadows at Bent Grass Filing No. 4). The basin is currently undeveloped. Runoff from the basin 

generally flows to the southwest, into Basins EX-2 and B-1. 

 

Basin EX-2 (1.60 AC, Q5 = 0.5 cfs, Q100 = 3.8 cfs): is along the western boundary portion of the Bent 

Grass Residential Filing No. 2 site and is south of Basin EX-1, east of the existing channel (now the 

eastern portion of Falcon Meadows at Bent Grass Filing No. 4). 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. 

 

Basin EX-3 (0.66 AC, Q5 = 0.2 cfs, Q100 = 1.6 cfs): is along the western boundary portion of the Bent 

Grass Residential Filing No. 2 site south of Basin EX-2 and east of the existing channel (now southeast 

portion of Falcon Meadows at Bent Grass Filing No. 4). The basin currently contains an existing WQCV 

pond created as part of Bent Grass Residential Filing No. 2 (North Pond). This basin receives flows from 

DP 5 and DP 3. 

 

Basin C-1e (0.49 AC, Q5 = 2.3 cfs, Q100 = 4.1 cfs): a basin that will include the east half of Henzlee 

Place. Runoff will flow from the R.O.W. into the existing mountable curb and gutter where it will be 

conveyed to DP 12. Flows will then enter an existing 15’ at grade CDOT Type R inlet, part of Storm 

System B, where it will be piped to the existing north WQCV pond at DP 13. Bypass flows from the inlet at 

DP 12 will travel to the south, then east in Bent Grass Meadows Drive to DP 8, an existing 20’ CDOT 

sump Type R inlet, which releases into the existing WQCV pond in Bent Grass Residential Filing No. 2. 

 

Basin C-5 (0.60 AC, Q5 = 0.3 cfs, Q100 = 1.9 cfs): Is a basin which will encompass the existing north 

WQCV pond area. The stormwater within the existing north WQCV pond will be released at a controlled 

rate, via an outlet structure with orifice holes, into the existing channel RWT204. 

 

Basin B-1 (6.59 AC, Q5 = 1.8 cfs, Q100 = 11.8 cfs): a basin that is along the north boundary of the site 

and through the center of the site, encompassing the existing rerouted channel RWT202 and channel 

RWT204. Flows will continue south in the existing channel where they will then be conveyed through the 

existing twin 16’ x 6’ RCBC’s to DP AA. 

 

Basin D-4c (1.21 AC, Q5 = 2.4 cfs, Q100 = 5.0 cfs): a basin that is east of Henzlee Place and south of 

Bent Grass Meadows Drive. It encompasses single-family residential lots, & portions of Nico Way, Jayla 

Trail, and Henzlee Place. Runoff will flow from each lot onto the existing public R.O.W. where existing 

mountable curb and gutter will convey flows to DP 17c, the north side of DP 17. Flows at DP 17 

(combined flows from DP 17b & DP 17c with bypass from DP 18) will then enter an existing sump CDOT 

Type R inlet, part of Storm System A, where it will then be piped and ultimately outfall in the existing 

south WQCV pond at DP 31. Overflow from this inlet would be to overtop the curb and then continue via 

an existing swale, following the same path as the existing pipe, to the east until flows are released into 

the existing south water quality pond. 

 

Basin D-7 (7.65 AC, Q5 = 4.3 cfs, Q100 = 18.2 cfs): a basin that is in the south end of the site, east of 

Bent Grass Meadows Drive & west of the existing channel. It encompasses the back half of several 

single-family residential lots as well as the existing south WQCV pond and an existing drainage ditch 

(Swale F). Runoff will flow, via sheet flow, until it enters the existing swale and is conveyed to the existing 

south WQCV pond or will directly flow into the existing south WQCV pond at DP 30. 
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Basin D-8 (1.69 AC, Q5 = 2.6 cfs, Q100 = 6.0 cfs): a basin that is west of the existing channel & south of 

Bent Grass Meadows Drive. It encompasses the back half of single-family residential lots. Runoff will flow 

from each lot and discharge into an existing drainage swale (Swale C). The swale will convey flows to the 

south, ultimately discharging into the existing south WQCV pond at DP 32. 

 

Basin OS-4 (4.46 AC, Q5 = 5.6 cfs, Q100 = 14.0 cfs) is associated with The Bent Grass Residential Filing 

No. 2, lots 152-160, lots 163-168, Tract D, and portions of Thedford Court & Willmore Drive.  Runoff from 

this basin flows via curb & gutter south on Thedford Court then continues flowing west along the northern 

curb & gutter along Willmore Drive before discharging into Basin EX-2 at DP 1. This basin remains 

unchanged. 

 

Basin OS-5 (0.46 AC, Q5 = 1.1 cfs, Q100 = 2.3 cfs): is associated with The Bent Grass Residential Filing 

No. 2, lots 161 & 162 along with a portion of Silky Thread Road. Runoff from this basin generally flows to 

the west via curb & gutter along Silky Thread Road before discharging into Basin EX-2 at DP 2. This 

basin remains unchanged. 

 

Basin OS-6 (1.17 AC, Q5 = 2.0 cfs, Q100 = 4.3 cfs): is associated with The Bent Grass Residential Filing 

No. 2, the northern halves of Lots 170-178 and a portion of the southern side of Willmore Drive. Runoff 

from this basin generally flows to the west via curb & gutter along Willmore Drive before discharging into 

Basin EX-2 at DP 3. This basin remains unchanged. 

 

Basin RWT204 (38.4 AC, Q5 = 7 cfs, Q100 = 43 cfs) represents one of the larger offsite basins to the 

north of the proposed project. This area was studied as part of the Falcon Basin DBPS prepared by 

Matrix and were also part of the Bent Grass MDDP, approved September 21, 2021. There have been no 

changes to this basin as it is offsite and existing. 

 

Design Point AA is the location in channel reach RWT204, where flows cross Bent Grass Meadows 

Drive within the existing twin 16’ x 6’ RCBC. The minor flows are 335.9 cfs and the major flows are 1450 

cfs.  

 

Design Point CC is the location in channel reach RWT210, where flows exit the Falcon Meadows 

development, including the offsite flows from RWT202, RWT204 and WT200. The minor flows are 335.9 

cfs and the major flows are 1450 cfs.  

 

 

VII. Four Step Process 

The Four Step Process is used to minimize the adverse impacts of urbanization and is a vital component 

of developing a balanced, sustainable project. Below identifies the approach to the four-step process: 

 

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 and minimize directly connected impervious 

areas (MDCIA). Grass buffers and swales are used where practical. 

 

2. 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 
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in the form of riprap pads at all outfall points to the channel to prevent scouring of the channel from 

point discharges. This will be further discussed later in this report, see Section XI Channels and 

Swales.  

 

3. Provide Water Quality Capture Volume (WQCV) 

This step utilizes formalized water quality capture volume to slow the release of runoff from the site. 

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. 

 

4. Consider Need for Industrial and Commercial BMPs 

Industrial and Commercial BMP’s are not applicable to this proposed site. 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 El Paso County website and discuss topics such 

as: pet waste, car washing, lawn care, fall leaves, and snow melt and deicer. 

 

VIII. Proposed Drainage Conditions 

Three existing WQCV Detention Ponds will provide water quality treatment for the site prior to discharging 

the runoff directly into the West Tributary channel RWT204/RWT210. 

1. Existing Pond 1 was designed and constructed with Bent Grass Residential Filing No. 2 (SF-19-

014). 

2. Existing Pond (South) was designed and constructed with Bent Grass Residential Filing No. 2 

(SF-21-020). 

3. Existing Pond (North) was designed and constructed with Falcon Meadows at Bent Grass Filing 

No. 2. (SF-21-034).  

 

The project site is Single Family Residential. Runoff from the residential lots will either sheet flow or 

concentrate in side-yard swales and spill onto the proposed roadway. Curb and gutter will convey these 

flows to storm drain infrastructure and routed to existing WQCV Detention Ponds before outfalling directly 

into the West Tributary Channel.  

 

The following basins are offsite basins that impact the Filing 4 site. 

 

Basin OS-4 (4.48 AC, Q5 = 7.8 cfs, Q100 = 16.1 cfs) is associated with Bent Grass Residential Filing No. 

2.  Runoff from this basin sheet flows to the frontage of the residential lots to Thedford Court and then 

flows, via existing curb and gutter, to a proposed 5’ sump CDOT Type R inlet on Willmore Drive at DP 2. 

Runoff continues to route to the south to proposed Lemon Grass Road (Flg No. 4), which will direct runoff 

to a proposed 15’ at-grade CDOT Type R inlet at DP 4. Runoff is conveyed downstream via proposed 24” 

RCP through a proposed 5’ manhole at DP 4b, to Design Point 5 where flows are combined with runoff 

generated in sub-basin A-3. Bypass flows are routed via curb & gutter to an existing 20’ CDOT Type R 

sump inlet at DP 8. Emergency overflows will overtop the curb & gutter and be directed to Existing Pond 

1. 

 

Basin OS-5 (0.46 AC, Q5 = 1.2 cfs, Q100 = 2.5 cfs) is associated with Bent Grass Residential Filing No. 

2.  Runoff from this basin sheet flows to the frontage of the residential lots to Willmore Drive and then 

flows, via existing curb and gutter, to proposed Lemon Grass Road at DP 1. Runoff continues to route to 
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the south within proposed Lemon Grass Road (Flg No. 4), which will direct runoff to a proposed 15’ at-

grade CDOT Type R inlet at DP 4. Runoff is conveyed downstream via proposed 24” RCP through a 

proposed 5’ manhole at DP 4b, to Design Point 5 where flows are combined with runoff generated in sub-

basin A-3. Bypass flows are routed via curb & gutter to an existing 20’ CDOT Type R sump inlet at DP 8. 

Emergency overflows will overtop the curb & gutter and be directed to Existing Pond 1. 

 

Basin OS-6 (1.17 AC, Q5 = 2.2 cfs, Q100 = 4.6 cfs) is associated with Bent Grass Residential Filing No. 

2.  Runoff from this basin sheet flows to the frontage of the residential lots to Silky Thread Road and then 

flows, via existing curb and gutter, to proposed Lemon Grass Road at DP 3. Runoff continues to route to 

the south within proposed Lemon Grass Road (Flg No. 4), which will direct runoff to a proposed 15’ at-

grade CDOT Type R inlet at DP 4. Runoff is conveyed downstream via proposed 24” RCP through a 

proposed 5’ manhole at DP 4b, to Design Point 5 where flows are combined with runoff generated in sub-

basin A-3. Bypass flows are routed via curb & gutter to an existing 20’ CDOT Type R sump inlet at DP 8. 

Emergency overflows will overtop the curb & gutter and be directed to Existing Pond 1. 

 

Below is a description of the basins that encompass Falcon Meadows at Bent Grass Filing No. 4. 

 

Basin A-1 (2.18 AC, Q5 = 4.5 cfs, Q100 = 9.3 cfs): a basin that includes residential lots and the east half 

of Lemon Grass Road. Runoff will flow from each lot onto the proposed public R.O.W. where proposed 

mountable curb and gutter will convey flows to a proposed 15’ at-grade CDOT Type R inlet at DP 4. 

Runoff is conveyed downstream via proposed 24” RCP through a proposed 5’ manhole at DP 4b, to 

Design Point 5 where flows are combined with runoff generated in sub-basin A-3. Bypass flows are 

routed via curb & gutter to an existing 20’ CDOT Type R sump inlet at DP 8. Emergency overflows will 

overtop the curb & gutter and be directed to Existing Pond 1. 

 

Basin A-2 (0.92 AC, Q5 = 2.1 cfs, Q100 = 4.4 cfs): a basin that includes the rear portion of residential lots 

along proposed Lemon Grass Road. Runoff from this basin will sheet flow directly to the West Tributary 

channel RWT204/RWT210. All roof drains (for lots 13-21) within this sub-basin will be directed toward 

Lemon Grass Road, no impervious surfaces will be allowed within the rear lot setbacks and runoff 

reduction will be implemented within this sub-basin. Additionally, the existing riprap lined swale will be 

removed and relocated. The associated lots must be reseeded and stabilized to help mitigate any 

unnecessary sediment spilling into the channel. 

 

Basin A-3 (1.13 AC, Q5 = 2.1 cfs, Q100 = 4.4 cfs): a basin that includes residential lots and the west half 

of Lemon Grass Road. Runoff will flow from each lot onto the proposed public R.O.W. where proposed 

mountable curb and gutter will convey flows to a proposed 15’ at-grade CDOT Type R inlet at DP 5. 

Runoff is conveyed downstream via proposed 24” RCP to Design Point 6 where flows are combined 

within Existing Pond 1. Bypass flows are routed via curb & gutter to an existing 20’ CDOT Type R sump 

inlet at DP 8. Emergency overflows will overtop the curb & gutter and be directed to Existing Pond 1. 

 

Basin A-4 (0.54 AC, Q5 = 0.0 cfs, Q100 = 0.6 cfs): a basin that includes undeveloped land and Existing 

Pond 1. Runoff will sheet flow directly to Existing Pond 1 at DP 6. This basin receives flows from DP 5 

and DP 8. 

 

Basin B-1 (4.33 AC, Q5 = 0.1 cfs, Q100 = 2.8 cfs): a basin that is along the north boundary of the site 

and through the center of the site, encompassing the existing rerouted channel RWT202 and channel 

RWT204. This basin has been reduced in size from the existing condition with the development of areas 

immediately adjacent to the channel. Flows will continue south in the existing channel where they will 

then be conveyed through the existing twin 16’ x 6’ RCBC’s to DP AA. 
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Basin C-1e (0.49 AC, Q5 = 2.2 cfs, Q100 = 3.8 cfs): a basin that includes the east half of Henzlee Place. 

Runoff will flow from each lot onto the proposed public R.O.W. where proposed mountable curb and 

gutter will convey flows to an existing 15’ CDOT Type R sump inlet at DP 12. Runoff is conveyed 

downstream via existing 42” RCP to DP 13 where flows are combined within Existing Pond North. 

Emergency overflows will overtop the curb & gutter and be directed to Existing Pond North. This basin 

remains unchanged from the existing condition.  

 

Basin C-1g (0.87 AC, Q5 = 2.1 cfs, Q100 = 4.3 cfs): a basin that includes the front half of lots along 

Henzlee Place. Runoff will flow from each lot onto the proposed public R.O.W. where proposed 

mountable curb and gutter will convey flows to an existing 15’ CDOT Type R sump inlet at DP 12. Runoff 

is conveyed downstream via existing 42” RCP to DP 13 where flows are combined within Existing Pond 

North. Emergency overflows will overtop the curb & gutter and be directed to Existing Pond North. 

 

Basin C-1h (1.12 AC, Q5 = 1.7 cfs, Q100 = 4.0 cfs): a basin that includes the rear half of lots along 

Henzlee Place. Runoff will flow from each lot into proposed swale A and conveyed to a proposed CDOT-

Type C Inlet at DP 19. Flows are conveyed downstream via an existing 18” RCP to DP 13 where flows 

are combined within Existing Pond North. Emergency overflows will overtop the adjacent maintenance 

road and be directed to Existing Pond North. Swale A is located within a tract and maintained by Bent 

Grass Metropolitan District. 

 

Basin C-5 (0.51 AC, Q5 = 0.0 cfs, Q100 = 0.6 cfs): a basin that encompasses Existing Pond North. 

Runoff will sheet flow directly to Existing Pond North at DP 13. This basin receives flows from DP 12 and 

DP 19. 

 

Basin D-4c (3.00 AC, Q5 = 5.4 cfs, Q100 = 11.2 cfs): a basin that includes residential lots and the east 

half of Jayla Trail and Henzlee Place. Runoff will flow from each lot onto the proposed public R.O.W. 

where existing mountable curb and gutter will convey flows to an existing 15’ CDOT Type R sump inlet at 

DP 17. Runoff is conveyed downstream via existing 24” RCP to DP31 where flows outfall into existing 

Pond South. Emergency overflows will overtop the curb & gutter and be directed to Existing Pond South 

via an existing emergency overflow swale. 

 

Basin D-7 (8.01 AC, Q5 = 1.7 cfs, Q100 = 10.0 cfs): a basin that includes the rear portion of residential 

lots along Linley Way and Jayla Trail, respectively. The portion of this basin impacted by proposed design 

for Falcon Meadows at Bent Grass Filing No. 4 will sheet flow to the rear property line, then onward 

directly to Existing Pond South. 

 

Basin D-8 (1.46 AC, Q5 = 0.6 cfs, Q100 = 2.3 cfs): a basin that includes the rear portion of residential lots 

along Jayla Trail & Henzlee Place. Runoff will sheet flow towards the rear property line to proposed Swale 

C, where runoff is directed to Existing Pond South at DP 32. Swale C is located within a tract and will be 

maintained by Bent Grass Metropolitan District. 

 

Design Point AA is the location in channel reach RWT204, where flows are conveyed under Bent Grass 

Meadows Drive within an existing twin 16’ x 6’ RCBC. The minor flows are 335.9 cfs and the major flows 

are 1450 cfs. The MDDP Amendment, from the HEC-HMS model, has flows of 191.8 cfs and 1075.3 cfs 

for the 5- and 100-year flows under proposed/future conditions analysis. The FEMA FIS report has a total 

flow of 1400 cfs in channel reach RWT210. Falcon Meadows at Bent Grass Filing No. 4 will not increase 

these flows.  
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Design Point 8 is the location of the existing 20’ CDOT Type R curb inlet where by-pass flows are 

received from DP 5a and DP 4a. As shown in existing excerpts (Appendix B) the current flows at DP 8 is 

10.0 cfs in the minor storm, and 22.2 cfs in the major storm. The proposed condition adds 2.8 cfs in the 

major storm, and 13.1 cfs in the major storm, totaling to 12.8 cfs in the minor storm, and 35.3 cfs in the 

major storm. The capacity of the existing inlet is 14.4 cfs in the minor storm, and 52.7 in the major storm. 

Therefore, the inlet has sufficient capacity with the added bypass flow. 

 

IX. Storm Sewer System 

All development is anticipated to be urban and will include storm sewer & street inlets. Storm sewers 

collect storm water runoff and convey the water to existing water quality facilities prior to discharging. 

Storm sewer systems will be designed to the 100-year storm and checked with the 5-year storm. Inlets 

will be placed at sump areas and intersections where street flow is larger than street capacity. The 

UDFCD Inlet spreadsheet is used to determine the size of all at-grade and sump inlets. There will be 1 

proposed storm system and three existing systems within the site.  

 

The proposed storm system (Storm System A), collects flows northeast of Bent Grass Meadows Drive, over 

to Existing Pond 1 just west from Lemon Grass Road. These flows are routed directly to Existing Pond 1, 

constructed as part of Bent Grass Residential Filing No. 2. The design of the proposed system has been 

included in the appendix. Flows not intercepted from this area, reach the existing sump inlet at DP 8, which 

releases into the existing WQCV pond in Bent Grass Residential Filing No. 2. All design calculations 

(StormCAD, inlet design & street capacity spreadsheets, etc.) have been included in Appendix D for this 

system. 

 

The inlets located within Bent Grass Meadows Drive (DP-8), Henzlee Place (DP-12), and Jayla Trail (DP-

17) were all designed under the FDRs for Bent Grass Residential Filing No. 2, Falcon Meadows at Bent 

Grass Filing No. 3, and Falcon Meadows at Bent Grass Filing No. 2, respectively. The inlets were 

“rechecked” based on updated flows reaching each of these design points. The analysis of these inlets is 

included in Appendix D. Analysis of the existing inlets, have also been included in Appendix D, to ensure 

inlets still perform adequately. 

 

The proposed inlets located within Lemon Grass Drive (DP-4 & DP-5) are 15’ & 10’ at-grade CDOT Type 

R inlets were sized appropriately to intercept flows so that the existing 20’ CDOT Type R sump inlet at DP 

8 has sufficient capacity for the added bypass flows. The analysis of these inlets is included in Appendix 

D.  

 

X. Proposed Water Quality Detention Ponds 

There are 3 facilities which provide water quality for this site. One facility was constructed under the Bent 

Grass Residential Filing No. 2 project and is located north of Bent Grass Meadows Drive (Existing Pond 

1). An existing inlet at DP 8 and proposed inlets at DP 4 and DP 5 releases collected runoff into this 

facility. The second WQCV (Existing Pond South) was constructed as part of the Falcon Meadows at Bent 

Grass Filing No. 1 project and is situated north of the southern property line and west of the existing 

channel. Design Points 30, 31 and 32 are the ultimate outfalls releasing into this facility. The final WQCV 

facility (Existing Pond North) was constructed as part of Falcon Meadows at Bent Grass Filing No. 2 and 

is located north of Bent Grass Meadows Drive and west of the existing facility built with Bent Grass 

Residential Filing No. 2. Ultimate release points into this facility are DP 19 and 12. An analysis of the 

existing pond facilities (Existing Pond 1, Existing Pond South, and Existing Pond North) is included in 
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Appendix E to ensure they function adequately with minor revisions made to hydrology routing with this 

filing.  

 

All three facilities release treated waters to the existing channel at RWT204 (north of Bent Grass 

Meadows Drive) or RWT210 (south of Bent Grass Meadows Drive).  

 

Basin B-1 represents the improvements that is to be constructed as a part of CDR-21-014. Falcon 

Meadows at Bent Grass Drainage Channel (CDR-21-014) is a standalone stream stabilization project, 

and therefore falls under the Water Quality I.7.1.B.7 exclusion. These improvements will be completed 

prior to the recording of the Falcon Meadows at Bent Grass Filing No. 4 Final Plat. Therefore, it does not 

“count” towards the allowable 1 acre of area to be untreated from the site.  

 

Basin A-2 will outfall directly into RWT204 untreated. The total area of this basin is 0.71 acres, less than 

the allowable 1 acre. All roof drains (for lots 13-21) within Basin A-2 will be directed toward Lemon Grass 

Road. 

 

XI. Channel and Swales 

Swales 

Swale A and Swale C were designed for this Filing within the Falcon Meadows at Bent Grass 

development. Analysis has been provided in Appendix D of this report. 

 

Channel 

No channel improvements are proposed in this project. Please refer to Falcon Meadows at Bent Grass 

Drainage Channel (CDR-21-014) for the associated adjacent channel improvements. The channel 

construction as shown in (CDR-21-014) must be completed prior to the recording of Falcon Meadows at 

Bent Grass Filing No. 4 Final Plat. 

 

XII. Maintenance 

After completion of construction and upon the Board of County Commissioners acceptance, all public 

drainage facilities within easements and public Right-of-Way will be owned and maintained by El Paso 

County. All private drainage facilities shown on this project will be owned and maintained by Bent Grass 

Metropolitan District. 

 

XIII. Wetlands Mitigation 

No wetlands are located on site. 

 

XIV. Floodplain Statement 

A portion of the project site lies within Zone AE Special Flood Hazard Area as defined by the FIRM Map 

number 08041C0553G effective December 7, 2018.  A copy of the FIRM Panel is included in Appendix A.   

 

XV. Drainage/Bridge Fees and Credits/Reimbursements 

The site lies within the Falcon Drainage Basin.  The DBPS was approved in 2013 and has drainage and 
bridge fees associated with the basin.   
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The project site has a total area of 10.42 acres. The tracts account for a total of 4.05 acres, 39 residential 
lots are 5.73 acres and 1.04 acres of right-of-way. The following calculations for the imperviousness of 
this development have been computed as follows: 
 
Average Residential lot size:  5.73 acres / 39 lots = 6,398 sf/lot  
 
Average lot imperviousness     = 6,398 sf x 43% = 2,751 sf 
 
Average Residential imperviousness: 2,751/6,398 = 43.0% 
 
ROW area is 100% impervious 
Open Space is 0% impervious 
 
Average imperviousness for developed area:  
(0.43 x 5.73) + (1.0 x 1.04) + (0 x 4.05) / 10.42 = 0.3363 
 
10.42 acres x 33.63% = 3.5039 Impervious Acres 
 
The following calculations are based on the 2022 Falcon Basin drainage/bridge fees: 
 
Drainage Fees 
 
$34,117   x  3.5039 Imp. Acres   =     $119,542.56 
 

Bridge Fees 
 
$4,687   x  3.5039 Imp. Acres   =     $16,422.78 
 

Per discussions with El Paso County the fees will be offset by drainage improvements. The tables on the 

next page provide a tabular summary of previous fees and offsets for the overall Bent Grass 

development. 
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Impervious Area 

(acres)
*

Fee Per 

Impervious Acre
= Total Fee - (

Total Collateral 

from FAE
+

Remaining Fee 

Offset from 

Previous Filings

) =
Remaining Fee 

Offset
OR

Fee Due at 

Platting

Drainage Fee 23.45 29,622.00$            694,635.90$          1,270,481.00$      -$                        575,845.10$          

Bridge Fee 23.45 4,069.00$              95,418.05$            480,000.00$          -$                        384,581.95$          

(SF-19-014) Bent Grass Residential Filing No. 2 - Final Drainage Report
FALCON DRAINAGE BASIN

2019 Original Drainage and Bridge Fees

Impervious Area 

(acres)
*

Fee Per 

Impervious Acre
= Total Fee - (

Total Collateral 

from FAE
+

Remaining Fee 

Offset from 

Previous Filings

) =
Remaining Fee 

Offset
OR

Fee Due at 

Platting

Drainage Fee 5.73 31,885.00$            182,701.05$          -$                        575,845.10$          393,144.05$          

Bridge Fee 5.73 4,380.00$              25,097.40$            -$                        384,581.95$          359,484.55$          

(SF-21-020) Falcon Meadows at Bent Grass Filing No. 1 - Final Drainage Report
FALCON DRAINAGE BASIN

2021 Original Drainage and Bridge Fees

Impervious Area 

(acres)
*

Fee Per 

Impervious Acre
= Total Fee - (

Total Collateral 

from FAE
+

Remaining Fee 

Offset from 

Previous Filings

) =
Remaining Fee 

Offset
OR

Fee Due at 

Platting

Drainage Fee 9.6 31,885.00$            306,096.00$          -$                        393,144.05$          87,048.05$            

Bridge Fee 9.6 4,380.00$              42,048.00$            -$                        359,484.55$          317,436.55$          

(SF-21-034) Falcon Meadows at Bent Grass Filing No. 2 - Final Drainage Report
FALCON DRAINAGE BASIN

2021 Original Drainage and Bridge Fees

Impervious Area 

(acres)
*

Fee Per 

Impervious Acre
= Total Fee - (

Total Collateral 

from FAE
+

Remaining Fee 

Offset from 

Previous Filings

) =
Remaining Fee 

Offset
OR

Fee Due at 

Platting

Drainage Fee 3.504 34,117.00$            119,542.56$          -$                        -$                        (119,542.56)$        

Bridge Fee 3.504 4,687.00$              16,422.78$            -$                        317,436.55$          301,013.77$          

(SF-22-023) Falcon Meadows at Bent Grass Filing No. 4 - Final Drainage Report
FALCON DRAINAGE BASIN

2022 Original Drainage and Bridge Fees

Impervious Area 

(acres)
*

Fee Per 

Impervious Acre
= Total Fee - (

Total Collateral 

from FAE
+

Remaining Fee 

Offset from 

Previous Filings

) =
Remaining Fee 

Offset
OR

Fee Due at 

Platting

Drainage Fee 6.665 34,117.00$            227,389.81$          -$                        87,048.05$            (140,341.76)$        

Bridge Fee 6.665 4,687.00$              31,238.86$            -$                        317,436.55$          286,197.70$          

(SF-22-016) Falcon Meadows at Bent Grass Filing No. 3 - Final Drainage Report
FALCON DRAINAGE BASIN

2022 Original Drainage and Bridge Fees



Falcon Meadows at Bent Grass Filing No. 4 
 

 

Galloway & Company, Inc.  Page 12 of 14 
 

Below is a cost estimate for the improvements proposed with this filing.   

Item Quantity Unit Unit Cost Cost 

Storm Drain Improvements  

5' CDOT Type R Inlet (Public) 1 EA  $              7,212.00  $              7,212.00 
10' CDOT Type R Inlet (Public) 1 EA  $              9,925.00  $              9,925.00 
15' CDOT Type R Inlet (Public) 1 EA  $            12,907.00    $           12,907.00 
CDOT Type C Inlet (Private) 1 EA  $              6,037.00   $              6,037.00 
15" RCP Storm Drain (Public) 195 LF  $                    60.00   $              2,340.00  
24" RCP Storm Drain (Public) 35 LF  $                    98.00  $              3,430.00 
Total        $            41,851.00  
Contingency     10%  $              4,185.00  
Grand Total        $            46,036.00  
Existing Pond 1 Improvements (Private)     
24" RCP Storm Drain (Private) 53 LF  $                    98.00  $              5,194.00 
Trickle Channel 75 LF  $                    15.00  $              1,125.00 
Fence (Forebay) 46 LF  $                    3.00  $               138.00 
Forebay 1 EA  $            10,000.00  $                    98.00 
Total        $            6,555.00  
Contingency     10%  $              655.00  
Grand Total        $            7,210.00  

 

XVI. Conclusion 

The Falcon Meadows at Bent Grass Filing No. 4 Subdivision lies within the West Tributary of the Falcon 
Basin Area Watershed.  Detention for the site is provided from three existing WQCV ponds to provide 
water quality for the entire tributary area.  The proposed development will not have any adverse impacts 
to downstream developments or existing drainageways.  
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Falcon Meadows at Bent Grass Filing No. 3
8/16/2021
________

Subdivision: Falcon Meadows Falcon Meadows at Bent Grass Filing No. 3
Location: CO, Colorado Springs

TJE
CMD
12/2/20

OFFSITE BASINS
WT200 192.00 10.0
OS-25 14.13 100 0.17 1.2 2 13.71 1.9 90 0.22 1.4 4.5
OS-26 5.81 100 0.00 0.0 2 5.81 2.0 90 0.00 0.0 2.0
OS-1 13.06 100 0.84 6.4 2 11.65 1.8 90 0.57 3.9 12.1
OS-2 17.81 100 2.00 11.2 2 15.18 1.7 90 0.63 3.2 16.1
OS-4 30.69 100 1.42 4.6 2 28.41 1.9 90 0.86 2.5 9.0

BENT GRASS FILING NO. 2 & BENT GRASS WEST BASINS
A-1 5.42 100 0.16 3.0 2 5.26 1.9 90 0.00 0.0 4.9
A-2 18.00 100 0.00 0.0 2 18.00 2.0 90 0.00 0.0 2.0
A-3 19.59 100 0.00 0.0 2 19.59 2.0 90 0.00 0.0 2.0
A-4 23.81 100 0.57 2.4 2 23.12 1.9 90 0.12 0.5 4.8
B-1 32.53 100 0.00 0.0 2 32.53 2.0 90 0.00 0.0 2.0
B-2 4.51 100 0.00 0.0 2 4.51 2.0 90 0.00 0.0 2.0
B-3 16.18 100 1.00 6.2 2 15.18 1.9 90 0.00 0.0 8.1

Basins Total
Weighted %

Imp.
Weighted %

Imp.% Imp.

Lawns

Area (ac) Area (ac)% Imp.Basin ID Weighted %
Imp.Area (ac)

COMPOSITE % IMPERVIOUS CALCULATIONS (EXISTING/HISTORIC CONDITIONS)

Weighted
% Imp.

Roofs

Total Area (ac) % Imp.

CLH020.20

Paved Roads

Galloway & Company, Inc. Page 1 of 1



Falcon Meadows at Bent Grass Filing No. 3
8/16/2021
________

Subdivision: Falcon Meadows Falcon Meadows at Bent Grass Filing No. 3
Location: CO, Colorado Springs

TJE
CMD
12/2/20

OFFSITE BASINS
WT200 192.00 0.20 0.44
OS-25 14.13 A 0.90 0.96 0.17 0.09 0.36 13.71 0.73 0.81 0.22 0.11 0.37
OS-26 5.81 A 0.90 0.96 0.00 0.09 0.36 5.81 0.73 0.81 0.00 0.09 0.36
OS-1 13.06 A 0.90 0.96 0.84 0.09 0.36 11.65 0.73 0.81 0.57 0.17 0.42
OS-2 17.81 A 0.90 0.96 2.00 0.09 0.36 15.18 0.73 0.81 0.63 0.20 0.44
OS-4 30.69 A 0.90 0.96 1.42 0.09 0.36 28.41 0.73 0.81 0.86 0.15 0.40

BENT GRASS FILING NO. 2 & BENT GRASS WEST BASINS
A-1 5.42 A 0.90 0.96 0.16 0.09 0.36 5.26 0.73 0.81 0.00 0.11 0.38
A-2 18.00 A 0.90 0.96 0.00 0.09 0.36 18.00 0.73 0.81 0.00 0.09 0.36
A-3 19.59 A 0.90 0.96 0.00 0.09 0.36 19.59 0.73 0.81 0.00 0.09 0.36
A-4 23.81 A 0.90 0.96 0.57 0.09 0.36 23.12 0.73 0.81 0.12 0.11 0.38
B-1 32.53 A 0.90 0.96 0.00 0.09 0.36 32.53 0.73 0.81 0.00 0.09 0.36
B-2 4.51 A 0.90 0.96 0.00 0.09 0.36 4.51 0.73 0.81 0.00 0.09 0.36
B-3 16.18 A 0.90 0.96 1.00 0.09 0.36 15.18 0.73 0.81 0.00 0.14 0.40

C5

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS (EXISTING/HISTORIC CONDITIONS)

Paved Roads Lawns Roofs

Total Area (ac)

Hydrologic
Soils GroupBasin ID C5 C100 Area (ac)

CLH020.20

Composite
C100C100 Area (ac) C5 C100 Area (ac)

Composite
C5
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Falcon Meadows at Bent Grass Filing No. 3
8/16/2021
________

Subdivision: Falcon Meadows Project Name: Falcon Meadows at Bent Grass Filing No. 3
Location: CO, Colorado Springs Project No.:

Calculated By: TJE
Checked By: CMD

Date: 12/2/20

FINAL
BASIN D.A. Hydrologic Impervious C5 C100 L S Ti L S Cv VEL. Tt COMP. Tc TOTAL Urbanized Tc Tc

ID (AC) Soils Group (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH (FT) (MIN) (MIN)
OFFSITE BASINS

WT200 192.00 A 10.00 0.20 0.44 300 2.0 22.7 2060 2.0 15.0 2.1 16.2 38.8 2360.0 23.1 23.1
OS-25 14.13 A 4.50 0.11 0.37 300 2.5 23.1 1400 3.0 15.0 2.6 9.0 32.1 1700.0 19.4 19.4
OS-26 5.81 A 2.00 0.09 0.36 300 2.0 25.4 400 2.0 15.0 2.1 3.1 28.6 700.0 13.9 13.9
OS-1 13.06 A 12.10 0.17 0.42 300 2.5 21.7 1420 2.5 15.0 2.4 10.0 31.7 1720.0 19.6 19.6
OS-2 17.81 A 16.10 0.20 0.44 300 2.3 21.6 1370 2.3 15.0 2.3 10.0 31.7 1670.0 19.3 19.3
OS-4 30.69 A 9.00 0.15 0.40 300 2.3 22.8 2600 2.3 15.0 2.3 19.0 41.9 2900.0 26.1 26.1

BENT GRASS FILING NO. 2 & BENT GRASS WEST BASINS
A-1 5.42 A 4.90 0.11 0.38 300 2.5 23.0 466 2.5 15.0 2.4 3.3 26.3 766.0 14.3 14.3
A-2 18.00 A 2.00 0.09 0.36 300 2.4 23.9 1130 2.0 15.0 2.1 8.9 32.8 1430.0 17.9 17.9
A-3 19.59 A 2.00 0.09 0.36 300 2.7 23.0 760 2.7 15.0 2.5 5.1 28.1 1060.0 15.9 15.9
A-4 23.81 A 4.80 0.11 0.38 300 2.0 24.9 1500 2.0 15.0 2.1 11.8 36.7 1800.0 20.0 20.0
B-1 32.53 A 2.00 0.09 0.36 300 2.6 23.3 1100 2.6 15.0 2.4 7.6 30.9 1400.0 17.8 17.8
B-2 4.51 A 2.00 0.09 0.36 300 3.0 22.2 323 5.0 15.0 3.4 1.6 23.8 623.0 13.5 13.5
B-3 16.18 A 8.10 0.14 0.40 300 2.9 21.4 780 2.9 15.0 2.6 5.1 26.4 1080.0 16.0 16.0

NOTES:
Ti = (0.395*(1.1 - C5)*(L)^0.5)/((S)^0.33),  S in ft/ft
Tt=L/60V
Velocity V=Cv*S^0.5,  S in ft/ft
Tc Check = 10+L/180
For Urbanized basins a minimum Tc of 5.0 minutes is required.
For non-urbanized basins a minimum Tc of 10.0 minutes is required

Cv
2.5
5
7
10
15
20

Nearly bare ground
Grassed waterway

Paved areas and shallow paved swales

Type of Land Surface
Heavy Meadow

Tillage/field
Short pasture and lawns

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN Tc CHECK

CLH020.20

EXISTING/HISTORIC CONDITIONS

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)
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Falcon Meadows at Bent Grass Filing No. 3
8/16/2021
________

Project Name: Falcon Meadows at Bent Grass Filing No. 3
Subdivision: Falcon Meadows Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

RWT202 1574.40 46.6 7.69 1.82 14.0 From Falcon DBPS by Matrix (Existing Flows)

RWT204 38.40 11.4 1.78 3.94 7.0 From Falcon DBPS by Matrix (Existing Flows)

WT200 192.00 37.8 11.74 2.13 25.0 From Falcon DBPS by Matrix (Existing Flows)

OS-25 14.13 0.11 19.4 1.55 3.13 4.9

OS-26 5.81 0.09 13.9 0.52 3.64 1.9

OS-1 13.06 0.17 19.6 2.22 3.12 6.9

OS-2 17.81 0.20 19.3 3.56 3.14 11.2

OS-4 30.69 0.15 26.1 4.60 2.69 12.4
BENT GRASS FILING NO. 2 & BENT GRASS WEST BASINS

A-1 5.42 0.11 14.3 0.60 3.60 2.2

A-2 18.00 0.09 17.9 1.62 3.25 5.3

A-3 19.59 0.09 15.9 1.76 3.43 6.0

A-4 23.81 0.11 20.0 2.62 3.09 8.1

B-1 32.53 0.09 17.8 2.93 3.27 9.6

B-2 4.51 0.09 13.5 0.41 3.68 1.5

B-3 16.18 0.14 16.0 2.27 3.42 7.8

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE

12/2/20

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN (EXISTING/HISTORIC CONDITIONS)

(RATIONAL METHOD PROCEDURE)

5-Year

CLH020.20
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Falcon Meadows at Bent Grass Filing No. 3
8/16/2021
________

Project Name: Falcon Meadows at Bent Grass Filing No. 3
Subdivision: Falcon Meadows Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

RWT202 1574.40 46.6 252.46 3.05 770.0 From Falcon DBPS by Matrix (Existing Flows)

RWT204 38.40 11.4 6.51 6.61 43.0 From Falcon DBPS by Matrix (Existing Flows)

WT200 192.00 37.8 30.73 3.58 110.0 From Falcon DBPS by Matrix (Existing Flows)

OS-25 14.13 0.37 19.4 5.23 5.26 27.5

OS-26 5.81 0.36 13.9 2.09 6.10 12.7

OS-1 13.06 0.42 19.6 5.49 5.24 28.8

OS-2 17.81 0.44 19.3 7.84 5.28 41.4

OS-4 30.69 0.40 26.1 12.28 4.51 55.4
BENT GRASS FILING NO. 2 & BENT GRASS WEST BASINS

A-1 5.42 0.38 14.3 2.06 6.04 12.4

A-2 18.00 0.36 17.9 6.48 5.46 35.4

A-3 19.59 0.36 15.9 7.05 5.77 40.7

A-4 23.81 0.38 20.0 9.05 5.19 47.0

B-1 32.53 0.36 17.8 11.71 5.48 64.2

B-2 4.51 0.36 13.5 1.62 6.18 10.0

B-3 16.18 0.40 16.0 6.47 5.75 37.2

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

CLH020.20

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

12/2/20

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

Galloway & Company, Inc. Page 1 of 1



Proposed Computations



Subdivision: Falcon Meadows Project Name: Falcon Meadows at Bent Grass Filing No. 3
Location: CO, Colorado Springs Project No.:

Calculated By: CMV
Checked By: SMB

Date: 12/6/21

OFFSITE
OS-1 32.28 100 2.15 6.7 2 29.25 1.8 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 11.0
OS-2 20.07 80 0.90 3.6 2 18.62 1.9 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 8.0
OS-3 10.61 80 0.48 3.6 2 9.84 1.9 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 8.0

BENT GRASS FILING NO. 2 & FALCON MEADOWS AT BENT GRASS FILING NO. 1
EX-1 1.19 100 0.00 0.0 2 1.19 2.0 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
EX-2 1.60 100 0.00 0.0 2 1.60 2.0 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
EX-3 0.66 100 0.00 0.0 2 0.66 2.0 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
B-1 6.59 100 0.00 0.0 2 6.59 2.0 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
B-2 4.16 100 0.00 0.0 2 4.16 2.0 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0

D-4a 0.98 100 0.21 21.4 2 0.00 0.0 65.0 0.77 51.1 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 72.5
D-4b 0.95 100 0.43 45.3 2 0.00 0.0 65.0 0.52 35.6 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 80.9
D-4c 1.22 100 0.43 35.2 2 0.24 0.4 65.0 0.55 29.3 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 64.9
D-5 1.08 100 0.22 20.4 2 0.11 0.2 65.0 0.75 45.1 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.7
D-6a 1.33 100 0.44 33.1 2 0.00 0.0 65.0 0.89 43.5 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 76.6
D-6b 2.69 100 0.59 21.9 2 0.00 0.0 65.0 2.10 50.7 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 72.6
D-7 7.65 100 0.00 0.0 2 6.22 1.6 65.0 1.43 12.2 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 13.8
D-8 1.69 100 0.00 0.0 2 0.11 0.1 65.0 1.58 60.8 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 60.9
E-1 1.71 100 0.78 45.6 2 0.23 0.3 65.0 0.00 0.0 40 0.70 16.4 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 62.3
E-2 0.68 100 0.56 82.4 2 0.12 0.4 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 82.8
E-3 0.78 100 0.69 88.5 2 0.09 0.2 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 88.7
E-4 0.91 100 0.73 80.2 2 0.18 0.4 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 80.6
E-5 0.89 100 0.79 88.8 2 0.10 0.2 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 89.0

OS-4 4.46 100 0.00 0.0 2 0.00 0.0 65.0 2.28 33.2 40 1.46 13.1 30 0.00 0.0 25 0.00 0.0 20 0.72 3.2 49.5
OS-5 0.46 100 0.00 0.0 2 0.00 0.0 65.0 0.46 65.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.0
OS-6 1.17 100 0.00 0.0 2 0.00 0.0 65.0 1.17 65.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.0

FALCON MEADOWS AT BENT GRASS FILING NO. 2
C-1a 0.27 100 0.15 55.6 2 0.00 0.0 65.0 0.12 28.9 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 84.5
C-1d 1.97 100 0.40 20.3 2 0.00 0.0 65.0 1.57 51.8 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 72.1
C-1e 0.49 100 0.49 100.0 2 0.00 0.0 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 100.0
C-3 0.18 100 0.14 77.8 2 0.02 0.3 65.0 0.02 7.6 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 85.7
C-4 2.67 100 0.41 15.4 2 0.84 0.6 65.0 1.41 34.3 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 50.3
C-5 0.60 100 0.00 0.0 2 0.60 2.0 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
C-6 0.94 100 0.00 0.0 2 0.65 1.4 65.0 0.29 20.1 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 21.5
C-7 0.52 100 0.15 29.4 2 0.00 0.0 65.0 0.37 46.3 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 75.7
D-9 0.72 100 0.00 0.0 2 0.46 1.3 65.0 0.26 23.5 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 24.8
D-1c 3.95 100 0.33 8.4 2 0.00 0.0 65.0 2.67 43.9 40 0.95 9.6 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 61.9
D-2a 0.50 100 0.33 66.0 2 0.00 0.0 65.0 0.17 22.7 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 88.7
D-2b 0.74 100 0.18 24.3 2 0.14 0.4 65.0 0.42 37.1 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 61.8
D-2c 0.31 100 0.15 50.0 2 0.00 0.0 65.0 0.16 33.5 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 83.5
D-2d 0.24 100 0.10 43.4 2 0.00 0.0 65.0 0.14 37.9 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 81.3
D-2e 1.41 100 0.41 29.3 2 0.00 0.0 65.0 1.00 46.1 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 75.4
D-2f 2.43 100 0.70 28.8 2 0.07 0.1 65.0 1.67 44.7 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 73.6
D-2g 1.81 100 0.48 26.5 2 0.57 0.6 65.0 0.76 27.3 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 54.4
D-2h 0.23 100 0.00 0.0 2 0.00 0.0 65.0 0.23 65.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.0
D-3 2.26 100 0.00 0.0 2 0.28 0.2 65.0 1.74 50.0 40 0.13 2.3 30 0.11 1.5 25 0.00 0.0 20 0.00 0.0 54.0

FALCON MEADOWS AT BENT GRASS FILING NO. 3
C-1b 1.77 100 0.38 21.5 2 0.10 0.1 65.0 0.75 27.5 40 0.54 12.2 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 61.3
C-1c 1.19 100 0.26 21.8 2 0.00 0.0 65.0 0.72 39.3 40 0.21 7.1 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 68.2
C-1f 0.14 100 0.09 64.3 2 0.00 0.0 65.0 0.05 23.2 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 87.5
C-2 1.00 100 0.27 27.0 2 0.04 0.1 65.0 0.69 44.9 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 72.0

D-1a 1.83 100 0.35 19.1 2 0.15 0.2 65.0 0.75 26.6 40 0.25 5.5 30 0.33 5.4 25 0.00 0.0 20 0.00 0.0 56.8
D-1b 1.19 100 0.29 24.4 2 0.00 0.0 65.0 0.39 21.3 40 0.39 13.1 30 0.12 3.0 25 0.00 0.0 20 0.00 0.0 61.8
D-1f 0.67 100 0.16 23.9 2 0.00 0.0 65.0 0.51 49.5 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 73.4
D-1g 0.78 100 0.13 16.7 2 0.20 0.5 65.0 0.34 28.3 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 45.5
D-1h 1.57 100 0.23 14.6 2 0.31 0.4 65.0 0.58 24.0 40 0.19 4.8 30 0.26 5.0 25 0.00 0.0 20 0.00 0.0 48.8
D-1j 0.95 100 0.23 24.2 2 0.09 0.2 65.0 0.38 26.0 40 0.22 9.3 30 0.03 0.9 25 0.00 0.0 20 0.00 0.0 60.6
D-1k 0.80 100 0.18 22.5 2 0.10 0.3 65.0 0.19 15.4 40 0.00 0.0 30 0.33 12.4 25 0.00 0.0 20 0.00 0.0 50.6

FUTURE FILINGS
C-1g 1.02 100 0.00 0.0 2 0.00 0.0 65.0 1.02 65.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.0

NOTES:
Lot Size (SF) Lot Size (Acre) % Impervious values are taken directly from Table 6-6 in the Colorado Springs DCM Vol. 1. CH. 6 (Referencing UDFCD 2001)

0 - 8,167 1/8 Acre
8,168 - 12,704 1/4 Acre

12,705 - 18,149 1/3 Acre
18,150 - 32,670 1/2 Acre
32,671 - 43,560 1 Acre

Residential - 1 Acre

% Imp.% Imp.

Residential - 1/8 Acre

% Imp. Area (ac) Weighted
% Imp.

Basins Total
Weighted %

Imp.

Lot Type Identification:

COMPOSITE % IMPERVIOUS CALCULATIONS: PROPOSED

Area (ac) Weighted
% Imp.

Residential - 1/2 Acre

% Imp.Weighted
% Imp.

Weighted
% Imp.Area (ac)

CLH000020

Basin ID
Paved/Gravel Roads Lawns/Undeveloped

% Imp.
Total Area

(ac) Area (ac) Weighted
% Imp. % Imp. Area (ac)Weighted

% Imp.

Residential - 1/4 Acre Residential - 1/3 Acre

Area (ac) Weighted
% Imp.Area (ac) % Imp.
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Subdivision: Falcon Meadows Project Name: Falcon Meadows at Bent Grass Filing No. 3
Location: CO, Colorado Springs Project No.: CLH000020

Calculated By: CMV
Checked By: SMB

Date: 12/6/21

OFFSITE
OS-1 32.28 0.90 0.96 2.15 0.09 0.36 29.25 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.16 0.41
OS-2 20.07 0.90 0.96 0.90 0.09 0.36 18.62 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.14 0.40
OS-3 10.61 0.90 0.96 0.48 0.09 0.36 9.84 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.14 0.40

BENT GRASS FILING NO. 2 & FALCON MEADOWS AT BENT GRASS FILING NO. 1
EX-1 1.19 0.90 0.96 0.00 0.09 0.36 1.19 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
EX-2 1.60 0.90 0.96 0.00 0.09 0.36 1.60 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
EX-3 0.66 0.90 0.96 0.00 0.09 0.36 0.66 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
B-1 6.59 0.90 0.96 0.00 0.09 0.36 6.59 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
B-2 4.16 0.90 0.96 0.00 0.09 0.36 4.16 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36

D-4a 0.98 0.90 0.96 0.21 0.09 0.36 0.00 0.45 0.59 0.77 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.55 0.67
D-4b 0.95 0.90 0.96 0.43 0.09 0.36 0.00 0.45 0.59 0.52 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.65 0.76
D-4c 1.22 0.90 0.96 0.43 0.09 0.36 0.24 0.45 0.59 0.55 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.54 0.68
D-5 1.08 0.90 0.96 0.22 0.09 0.36 0.11 0.45 0.59 0.75 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.51 0.64
D-6a 1.33 0.90 0.96 0.44 0.09 0.36 0.00 0.45 0.59 0.89 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.60 0.71
D-6b 2.69 0.90 0.96 0.59 0.09 0.36 0.00 0.45 0.59 2.10 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.55 0.67
D-7 7.65 0.90 0.96 0.00 0.09 0.36 6.22 0.45 0.59 1.43 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.16 0.40
D-8 1.69 0.90 0.96 0.00 0.09 0.36 0.11 0.45 0.59 1.58 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.43 0.58
E-1 1.71 0.90 0.96 0.78 0.09 0.36 0.23 0.45 0.59 0.00 0.30 0.50 0.70 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.55 0.69
E-2 0.68 0.90 0.96 0.56 0.09 0.36 0.12 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.76 0.85
E-3 0.78 0.90 0.96 0.69 0.09 0.36 0.09 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.81 0.89
E-4 0.91 0.90 0.96 0.73 0.09 0.36 0.18 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.74 0.84
E-5 0.89 0.90 0.96 0.79 0.09 0.36 0.10 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.81 0.89

OS-4 4.46 0.90 0.96 0.00 0.09 0.36 0.00 0.45 0.59 2.28 0.30 0.50 1.46 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.72 0.36 0.54
OS-5 0.46 0.90 0.96 0.00 0.09 0.36 0.00 0.45 0.59 0.46 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.45 0.59
OS-6 1.17 0.90 0.96 0.00 0.09 0.36 0.00 0.45 0.59 1.17 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.45 0.59

FALCON MEADOWS FILING NO. 2
C-1a 0.27 0.90 0.96 0.15 0.09 0.36 0.00 0.45 0.59 0.12 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.70 0.80
C-1d 1.97 0.90 0.96 0.40 0.09 0.36 0.00 0.45 0.59 1.57 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.54 0.67
C-1e 0.49 0.90 0.96 0.49 0.09 0.36 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.90 0.96
C-3 0.18 0.90 0.96 0.14 0.09 0.36 0.02 0.45 0.59 0.02 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.76 0.86
C-4 2.67 0.90 0.96 0.41 0.09 0.36 0.84 0.45 0.59 1.41 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.41 0.57
C-5 0.60 0.90 0.96 0.00 0.09 0.36 0.60 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
C-6 0.94 0.90 0.96 0.00 0.09 0.36 0.65 0.45 0.59 0.29 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.20 0.43
C-7 0.52 0.90 0.96 0.15 0.09 0.36 0.00 0.45 0.59 0.37 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.58 0.70
D-9 0.72 0.90 0.96 0.00 0.09 0.36 0.46 0.45 0.59 0.26 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.22 0.44
D-1c 3.95 0.90 0.96 0.33 0.09 0.36 0.00 0.45 0.59 2.67 0.30 0.50 0.95 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.45 0.60
D-2a 0.50 0.90 0.96 0.33 0.09 0.36 0.00 0.45 0.59 0.17 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.75 0.84
D-2b 0.74 0.90 0.96 0.18 0.09 0.36 0.14 0.45 0.59 0.42 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.49 0.64
D-2c 0.31 0.90 0.96 0.15 0.09 0.36 0.00 0.45 0.59 0.16 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.68 0.78
D-2d 0.24 0.90 0.96 0.10 0.09 0.36 0.00 0.45 0.59 0.14 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.65 0.76
D-2e 1.41 0.90 0.96 0.41 0.09 0.36 0.00 0.45 0.59 1.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.58 0.70
D-2f 2.43 0.90 0.96 0.70 0.09 0.36 0.07 0.45 0.59 1.67 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.57 0.69
D-2g 1.81 0.90 0.96 0.48 0.09 0.36 0.57 0.45 0.59 0.76 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.46 0.62
D-2h 0.23 0.90 0.96 0.00 0.09 0.36 0.00 0.45 0.59 0.23 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.45 0.59
D-3 2.26 0.90 0.96 0.00 0.09 0.36 0.28 0.45 0.59 1.74 0.30 0.50 0.13 0.25 0.47 0.11 0.22 0.46 0.00 0.20 0.44 0.00 0.39 0.55

FALCON MEADOWS FILING NO. 3
C-1b 1.77 0.90 0.96 0.38 0.09 0.36 0.10 0.45 0.59 0.75 0.30 0.50 0.54 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.48 0.63
C-1c 1.19 0.90 0.96 0.26 0.09 0.36 0.00 0.45 0.59 0.72 0.30 0.50 0.21 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.52 0.65
C-1f 0.14 0.90 0.96 0.09 0.09 0.36 0.00 0.45 0.59 0.05 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.74 0.83

Residential - 1/3 Acre

C5 C100 Area (ac) C5 C100 C100
Basin ID Area (ac) C5 C100

Paved/Gravel Roads Lawns/Undeveloped

C5 C100C5 C100 Area (ac)

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS: PROPOSED

Residential - 1/2 Acre Residential - 1 Acre Composite
C5

Composite
C100

Total Area
(ac) C100 Area (ac) Area (ac) Area (ac) C5

Residential - 1/8 Acre

C5 Area (ac)

Residential - 1/4 Acre



Residential - 1/3 Acre

C5 C100 Area (ac) C5 C100 C100
Basin ID Area (ac) C5 C100

Paved/Gravel Roads Lawns/Undeveloped

C5 C100C5 C100 Area (ac)

Residential - 1/2 Acre Residential - 1 Acre Composite
C5

Composite
C100

Total Area
(ac) C100 Area (ac) Area (ac) Area (ac) C5

Residential - 1/8 Acre

C5 Area (ac)

Residential - 1/4 Acre

C-2 1.00 0.90 0.96 0.27 0.09 0.36 0.04 0.45 0.59 0.69 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.56 0.68
D-1a 1.83 0.90 0.96 0.35 0.09 0.36 0.15 0.45 0.59 0.75 0.30 0.50 0.25 0.25 0.47 0.33 0.22 0.46 0.00 0.20 0.44 0.00 0.45 0.61
D-1b 1.19 0.90 0.96 0.29 0.09 0.36 0.00 0.45 0.59 0.39 0.30 0.50 0.39 0.25 0.47 0.12 0.22 0.46 0.00 0.20 0.44 0.00 0.49 0.64
D-1f 0.67 0.90 0.96 0.16 0.09 0.36 0.00 0.45 0.59 0.51 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.56 0.68
D-1g 0.78 0.90 0.96 0.13 0.09 0.36 0.20 0.45 0.59 0.34 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.37 0.51
D-1h 1.57 0.90 0.96 0.23 0.09 0.36 0.31 0.45 0.59 0.58 0.30 0.50 0.19 0.25 0.47 0.26 0.22 0.46 0.00 0.20 0.44 0.00 0.39 0.57
D-1j 0.95 0.90 0.96 0.23 0.09 0.36 0.09 0.45 0.59 0.38 0.30 0.50 0.22 0.25 0.47 0.03 0.22 0.46 0.00 0.20 0.44 0.00 0.48 0.63
D-1k 0.80 0.90 0.96 0.18 0.09 0.36 0.10 0.45 0.59 0.19 0.30 0.50 0.00 0.25 0.47 0.33 0.22 0.46 0.00 0.20 0.44 0.00 0.42 0.60

FUTURE FILINGS
C-1g 1.02 0.90 0.96 0.00 0.09 0.36 0.00 0.45 0.59 1.02 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.45 0.59

NOTES:
Lot Size (SF) Lot Size (Acre) C values are taken directly from Table 6-6 in the Colorado Springs DCM Vol. 1. CH. 6 (Referencing UDFCD 2001)

0 - 8,167 </= 1/8 Acre Coeffficients use HSG A&B soils - Refer to "Appendix A: Exhibits and Figures" for soil map
8,168 - 12,704 1/4 Acre

12,705 - 18,149 1/3 Acre
18,150 - 32,670 1/2 Acre
32,671 - 43,560 1 Acre

Lot Type Identification:



Subdivision: Falcon Meadows Project Name: Falcon Meadows at Bent Grass Filing No. 3
Location: CO, Colorado Springs Project No.: CLH000020

Calculated By: CMV
Checked By: SMB

Date: 12/6/21

FINAL
BASIN D.A. Impervious C5 C100 L S Ti L S Cv VEL. Tt COMP. Tc TOTAL Urbanized Tc Tc

ID (AC) (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH(FT) (MIN) (MIN)
OFFSITE

OS-1 32.28 11.0 0.16 0.41 100 2.4 12.9 2100 2.2 15 2.2 15.7 28.6 2200.0 22.2 22.2
OS-2 20.07 8.0 0.14 0.40 100 2.3 13.3 1400 2.3 15 2.3 10.3 23.6 1500.0 18.3 18.3
OS-3 10.61 8.0 0.14 0.40 100 2.0 14.0 1500 2.0 15 2.1 11.8 25.7 1600.0 18.9 18.9

BENT GRASS FILING NO. 2 & FALCON MEADOWS AT BENT GRASS FILING NO. 1
EX-1 1.19 2.0 0.09 0.36 300 2.7 23.0 690 2.7 15 2.5 4.7 27.7 990.0 15.5 15.5
EX-2 1.60 2.0 0.09 0.36 200 2.7 18.8 100 2.7 15 2.5 0.7 19.5 300.0 11.7 11.7
EX-3 0.66 2.0 0.09 0.36 100 5.0 10.8 30 2.7 15 2.5 0.2 11.0 130.0 10.7 10.7
B-1 6.59 2.0 0.09 0.36 90 6.4 9.5 2000 1.7 15 2.0 17.0 26.5 2090.0 21.6 21.6
B-2 4.16 2.0 0.09 0.36 160 11.0 10.5 920 1.6 15 1.9 8.1 18.6 1080.0 16.0 16.0

D-4a 0.98 72.5 0.55 0.67 100 2.3 7.6 420 1.0 20 2.0 3.5 11.1 520.0 12.9 11.1
D-4b 0.95 80.9 0.65 0.76 75 1.5 6.2 480 1.0 20 2.0 4.0 10.2 555.0 13.1 10.2
D-4c 1.22 64.9 0.54 0.68 70 0.5 10.8 690 1.0 20 2.0 5.8 16.6 760.0 14.2 14.2
D-5 1.08 65.7 0.51 0.64 10 2.0 2.7 300 1.1 20 2.1 2.4 5.1 310.0 11.7 5.1
D-6a 1.33 76.6 0.60 0.71 20 2.0 3.2 385 1.0 20 2.0 3.2 6.5 405.0 12.3 6.5
D-6b 2.69 72.6 0.55 0.67 45 2.0 5.4 870 1.0 20 2.0 7.3 12.6 915.0 15.1 12.6
D-7 7.65 13.8 0.16 0.40 200 7.5 12.4 665 1.0 15 1.5 7.4 19.8 865.0 14.8 14.8
D-8 1.69 60.9 0.43 0.58 125 3.7 8.9 600 1.0 15 1.5 6.7 15.5 725.0 14.0 14.0
E-1 1.71 62.3 0.55 0.69 25 2.0 4.0 940 1.0 20 2.0 7.8 11.8 965.0 15.4 11.8
E-2 0.68 82.8 0.76 0.85 25 2.0 2.5 665 1.6 20 2.5 4.4 6.9 690.0 13.8 6.9
E-3 0.78 88.7 0.81 0.89 25 2.0 2.1 632 1.0 20 2.0 5.3 7.4 657.0 13.7 7.4
E-4 0.91 80.6 0.74 0.84 25 2.0 2.6 913 2.0 20 2.8 5.4 8.0 938.0 15.2 8.0
E-5 0.89 89.0 0.81 0.89 25 2.0 2.1 903 2.1 20 2.9 5.2 7.3 928.0 15.2 7.3

OS-4 4.46 49.5 0.36 0.54 100 2.0 10.8 910 1.2 20 2.2 6.9 17.7 1010.0 15.6 15.6
OS-5 0.46 65.0 0.45 0.59 15 2.0 3.7 190 1.0 20 2.0 1.6 5.2 205.0 11.1 5.2
OS-6 1.17 65.0 0.45 0.59 85 0.2 18.7 430 0.9 20 1.9 3.8 22.5 515.0 12.9 12.9

FALCON MEADOWS FILING NO. 2
C-1a 0.27 84.5 0.70 0.80 10 2.0 1.8 230 1.0 20 2.0 1.9 3.8 240.0 11.3 5.0
C-1d 1.97 72.1 0.54 0.67 100 3.8 6.6 505 0.8 20 1.8 4.6 11.2 605.0 13.4 11.2
C-1e 0.49 100.0 0.90 0.96 10 2.0 0.9 68 3.4 20 3.7 0.3 1.2 78.0 10.4 5.0
C-3 0.18 85.7 0.76 0.86 10 2.0 1.6 580 1.0 20 2.0 4.8 6.4 590.0 13.3 6.4
C-4 2.67 50.3 0.41 0.57 100 3.0 8.8 600 2.0 20 2.8 3.5 12.3 700.0 13.9 12.3
C-5 0.60 2.0 0.09 0.36 5 2.0 3.3 1.0 15 1.5 0.0 3.3 5.0 10.0 5.0
C-6 0.94 21.5 0.20 0.43 20 3.3 5.0 90 5.0 15 3.4 0.4 5.4 110.0 10.6 5.4
C-7 0.52 75.7 0.58 0.70 100 6.8 5.0 165 1.3 15 1.7 1.6 6.7 265.0 11.5 6.7

STANDARD FORM SF-2: PROPOSED
TIME OF CONCENTRATION

SUB-BASIN Tc CHECK
(URBANIZED BASINS)DATA

INITIAL/OVERLAND
(Ti)

TRAVEL TIME
(Tt)
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FINAL
BASIN D.A. Impervious C5 C100 L S Ti L S Cv VEL. Tt COMP. Tc TOTAL Urbanized Tc Tc

ID (AC) (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH(FT) (MIN) (MIN)

SUB-BASIN Tc CHECK
(URBANIZED BASINS)DATA

INITIAL/OVERLAND
(Ti)

TRAVEL TIME
(Tt)

D-9 0.72 24.8 0.22 0.44 10 2.0 4.0 250 3.6 15 2.8 1.5 5.5 260.0 11.4 5.5
D-1c 3.95 61.9 0.45 0.60 100 2.6 8.7 1900 1.3 20 2.3 13.9 22.5 2000.0 21.1 21.1
D-2a 0.50 88.7 0.75 0.84 10 2.0 1.6 495 1.3 20 2.3 3.6 5.2 505.0 12.8 5.2
D-2b 0.74 61.8 0.49 0.64 100 1.7 9.4 189 1.0 20 2.0 1.6 10.9 289.0 11.6 10.9
D-2c 0.31 83.5 0.68 0.78 5 2.0 1.4 275 1.0 20 2.0 2.3 3.7 280.0 11.6 5.0
D-2d 0.24 81.3 0.65 0.76 5 2.0 1.5 200 1.3 20 2.3 1.5 2.9 205.0 11.1 5.0
D-2e 1.41 75.4 0.58 0.70 100 1.9 7.7 340 0.8 20 1.8 3.2 10.9 440.0 12.4 10.9
D-2f 2.43 73.6 0.57 0.69 75 2.0 6.7 175 0.5 20 1.4 2.1 8.7 250.0 11.4 8.7
D-2g 1.81 54.4 0.46 0.62 35 2.0 5.5 1355 1.3 20 2.3 9.9 15.4 1390.0 17.7 15.4
D-2h 0.23 65.0 0.45 0.59 35 2.0 5.6 1355 1.3 20 2.3 9.9 15.5 1390.0 17.7 15.5
D-3 2.26 54.0 0.39 0.55 25 8.0 3.3 1960 1.0 15 1.5 21.8 25.0 1985.0 21.0 21.0

FALCON MEADOWS FILING NO. 3
C-1b 1.77 61.3 0.48 0.63 50 12.0 3.5 570 1.7 20 2.6 3.7 7.2 620.0 13.4 7.2
C-1c 1.19 68.2 0.52 0.65 10 2.0 2.7 440 1.7 20 2.6 2.9 5.5 450.0 12.5 5.5
C-1f 0.14 87.5 0.74 0.83 60 7.0 2.7 90 1.8 20 2.7 0.6 3.2 150.0 10.8 5.0
C-2 1.00 72.0 0.56 0.68 80 2.4 6.6 360 3.4 20 3.7 1.6 8.2 440.0 12.4 8.2
D-1a 1.83 56.8 0.45 0.61 100 3.6 7.8 550 2.2 20 3.0 3.1 10.9 650.0 13.6 10.9
D-1b 1.19 61.8 0.49 0.64 100 3.9 7.1 520 2.2 20 3.0 2.9 10.0 620.0 13.4 10.0
D-1f 0.67 73.4 0.56 0.68 20 2.0 3.5 225 1.0 20 2.0 1.9 5.4 245.0 11.4 5.4
D-1g 0.78 45.5 0.37 0.51 100 2.3 10.1 395 1.0 20 2.0 3.3 13.4 495.0 12.8 12.8
D-1h 1.57 48.8 0.39 0.57 100 2.3 9.8 380 2.9 20 3.4 1.9 11.7 480.0 12.7 11.7
D-1j 0.95 60.6 0.48 0.63 75 4.4 6.0 320 2.9 20 3.4 1.6 7.6 395.0 12.2 7.6
D-1k 0.80 50.6 0.42 0.60 100 3.8 8.0 300 1.7 20 2.6 1.9 9.9 400.0 12.2 9.9

FUTURE FILINGS
C-1g 1.02 65.0 0.45 0.59 100 6.1 6.5 375 2.4 20 3.1 2.0 8.5 475.0 12.6 8.5

NOTES:
Ti = (0.395*(1.1 - C5)*(L)^0.5)/((S)^0.33),  S in ft/ft
Tt=L/60V (Velocity From Fig. 501)
Velocity V=Cv*S^0.5,  S in ft/ft
Tc Check = 10+L/180
For Urbanized basins a minimum Tc of 5.0 minutes is required.
For non-urbanized basins a minimum Tc of 10.0 minutes is required

Cv
2.5
5
7

10
15
20

Nearly bare ground
Grassed waterway

Paved areas and shallow paved swales

Type of Land Surface
Heavy Meadow

Tillage/field
Short pasture and lawns
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Project Name: Falcon Meadows at Bent Grass Filing No. 3
Subdivision: Falcon Meadows Project No.: CLH000020

Location: CO, Colorado Springs Calculated By: CMV
Design Storm: Checked By: SMB

Date:
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RWT202 1574.40 46.6 120.88 1.82 220.0 From Falcon DBPS by Matrix

RWT204 38.40 11.37 1.78 3.94 7.0 From Falcon DBPS by Matrix

WT200 192.00 37.8 24.41 2.13 52.0 From Falcon DBPS by Matrix

OS-1 32.28 0.16 22.2 5.16 2.93 15.1 Flows obtained from Bent Grass Filing No. 2 FDR. Q=65.1 CFS
21 46.6 152.23 1.82 277.1 Cumulation of northern off-site flows entering Basin B-1
1 OS-4 4.46 0.36 15.6 1.61 3.46 5.6 1.2 5.6 910 2.2 6.9 Flows from Basin B-1 of Bent Grass Filing No. 2 FDR into Basin EX-2

2 OS-5 0.46 0.45 5.2 0.21 5.10 1.1 1 1.1 190 2.0 1.6 Flows from Basin B-2 of Bent Grass Filing No. 2 FDR into Basin EX-2

3 OS-6 1.17 0.45 12.9 0.53 3.75 2.0 0.9 2.0 430 1.9 3.8 Flows from Basin B-3 of Bent Grass Filing No. 2 FDR into Basin EX-2

EX-1 1.19 0.09 15.5 0.11 3.47 0.4 Flows to Basin EX-2

EX-2 1.60 0.09 11.7 0.14 3.90 0.5
5 22.5 2.60 2.91 7.6 Flows to Basin EX-3
7 E-3 0.78 0.81 7.4 0.63 4.59 2.9

C-6 0.94 0.20 5.4 0.19 5.05 1.0 1 1.0 216 2.0 1.8

45 C-7 0.52 0.58 6.7 0.30 4.74 1.4 1 1.4 216 2.0 1.8

E-2 0.68 0.76 6.9 0.52 4.70 2.4
8.5 1.01 4.38 4.4 Combination of C-6, C-7, E-2

E-1 1.71 0.55 11.8 0.94 3.88 3.6 Ex Basin from Filing No. 2(East side of BGMD)
8 11.8 2.58 3.88 10.0 Combination of C-7, E-1, E-2, E-3. Flows to Basin EX-3
6 EX-3 0.66 0.09 10.7 0.06 4.02 0.2

15a 22.5 5.24 2.91 15.2 Flows to Basin B-1
D-1g 0.78 0.37 12.8 0.29 3.76 1.1 1 1.1 57 2.0 0.5

D-1h 1.57 0.39 11.7 0.61 3.89 2.4

D-1j 0.95 0.48 7.6 0.46 4.55 2.1
51 13.2 1.36 3.71 5.0 0.9 0.0 5.0 225 1.9 2.0 Flows to existing on-grade inlet at DP51

D-1f 0.67 0.56 5.4 0.38 5.06 1.9

D-1k 0.80 0.42 9.9 0.34 4.14 1.4
52 9.9 0.72 4.14 3.0

C-1a 0.27 0.70 5.0 0.19 5.17 1.0
53 15.2 0.92 3.50 3.2 1.1 0.0 3.2 430 2.1 3.4 Flows to proposed on-grade inlet at DP53

53 15.1 2.26 3.51 7.9 7.9 Total pipe flow at DP 53
C-1b 1.77 0.48 7.2 0.85 4.62 3.9

C-2 1.00 0.56 8.2 0.56 4.42 2.5
54 8.2 1.41 4.42 6.2 1 6.2 130 1.6 1.4

C-1c 1.19 0.52 5.5 0.62 5.02 3.1
41 9.6 2.03 4.19 8.5 0.3 8.2 1.3 30 180 2.2 1.3 On-grade inlet

15.1 4.22 3.51 14.8 14.8 Total pipe flow at DP 41
C-1f 0.14 0.74 5.0 0.10 5.17 0.5

42 10.9 0.17 4.00 0.7 1 0.7 185 2.0 1.5 Gutter flow to DP15
C-3 0.18 0.76 6.4 0.14 4.80 0.7

1 0.7 660 2.0 5.5 Gutter flow through C-4 to DP44
C-4 2.67 0.41 12.3 1.09 3.82 4.2

44 12.3 1.23 3.82 4.7 1 0.0 4.7 1.3 24 70 2.2 0.5 Flow into on-grade inlet at DP44
43 C-1d 1.97 0.54 11.2 1.06 3.96 4.2
15 12.5 1.23 3.80 4.7 Flow into inlet at DP15

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

STANDARD FORM SF-3: PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year
12/6/21
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Project Name: Falcon Meadows at Bent Grass Filing No. 3
Subdivision: Falcon Meadows Project No.: CLH000020

Location: CO, Colorado Springs Calculated By: CMV
Design Storm: Checked By: SMB

Date:
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DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

STANDARD FORM SF-3: PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year
12/6/21

15 15.1 6.68 3.51 23.5 Total pipe flow at DP15
12 C-1e 0.49 0.90 5.0 0.44 5.17 2.3 Flow into inlet at DP12

15.1 7.12 3.51 25.0 25.0 Total pipe flow at DP12
19 C-1g 1.02 0.45 8.5 0.46 4.37 2.0 Flow into Pond North

C-5 0.60 0.09 5.0 0.05 5.17 0.3 North Pond
13 15.1 7.63 3.51 26.8 Total flow to Pond North. Outfalls to Basin B-1

B-1 6.59 0.09 21.6 0.59 2.97 1.8
AA 46.6 165.69 1.82 301.6 Total flow under BGMD into Basin B-2

D-2b 0.74 0.49 10.9 0.36 4.00 1.4

D-2a 0.50 0.75 5.2 0.38 5.10 1.9

D-2c 0.31 0.68 5.0 0.21 5.17 1.1
14a 10.9 0.95 4.00 3.8 1.3 3.8 230 2.3 1.7 Gutter flow through D-2d to DP14b

D-2d 0.24 0.65 5.0 0.16 5.17 0.8
14b 12.6 1.11 3.78 4.2 1.3 4.2 625 2.3 4.6 Gutter flow through D-2d to DP14b

D-2g 1.81 0.46 15.4 0.83 3.48 2.9
14 17.2 1.94 3.32 6.4 2.5 0.9 5.5 625 3.2 3.3 Flow into existing inlet at DP14
9 OS-2 20.07 0.14 18.3 2.81 3.22 9.0 Overland flow into Basin D-3. Flow obtained from Bent Grass Filing No. 2 FDR

10 OS-3 10.61 0.14 18.9 1.49 3.18 4.7 Offsite flow into Basin D-3. Flow obtained from Bent Grass Filing No. 2 FDR

D-3 2.26 0.39 21.0 0.88 3.01 2.6
11 21.0 5.18 3.01 15.6 15.6 1.0 42 100 2.0 0.8 Flows conveyed via existing ditch into proposed area inlet.
14e D-2f 2.43 0.57 8.7 1.39 4.33 6.0

Flows to existing inlet at DP14e
14d D-2e 1.41 0.58 10.9 0.82 4.01 3.3 Flows to existing inlet at DP14d

10.9 2.21 4.01 8.9 8.9 1.0 42 100 2.0 0.8 Flows conveyed storm sewer to DP16
D-1a 1.83 0.45 10.9 0.82 4.01 3.3

16a D-1b 1.19 0.49 10.0 0.58 4.13 2.4
10.9 1.40 4.01 5.6 1.3 5.6 1300 2.3 9.5 Gutter flow through Basin D-1c to DP16

D-1c 3.95 0.45 21.1 1.78 3.01 5.4
16 21.1 3.18 3.01 9.6 2.5 2.7 6.9 625 3.2 3.3 Flows to existing inlet at DP16

16 21.9 11.34 2.96 33.6 33.6 2.0 48 835 2.8 4.9 Combination of flows to existing inlets at DP14 and DP16. Flows to DP 17
D-5 1.08 0.51 5.1 0.55 5.14 2.8

1 2.8 600 2.0 5.0 Gutter flow through Basin D-6b to DP18
D-6b 2.69 0.55 12.6 1.48 3.78 5.6

D-6a 1.33 0.60 6.5 0.80 4.79 3.8
18 12.6 2.83 3.78 10.7 10.7 2.0 24 38 2.8 0.2 Flow to existing inlet. Flow out of inlet to DP17c
17a D-4a 0.98 0.55 11.1 0.54 3.97 2.1

1 2.1 700 2.0 5.8 Gutter flow through Basin D-4b to DP17b
D-4b 0.95 0.65 10.2 0.62 4.09 2.5

17b 17.0 1.16 3.34 3.9 Gutter flow to DP17c
D-4c 1.22 0.54 14.2 0.66 3.60 2.4 Flows from Basin B-3 of Bent Grass Filing No. 2 FDR.

17c 17.0 1.82 3.34 6.1 6.1 2.0 24 8 2.8 0.0 Flows to existing inlet at DP17c

17.0 4.65 3.34 15.5 Total pipe flow at DP17c to DP17

17 26.8 15.99 2.65 42.4 Storm system entering existing pond at Basin D-7
D-9 0.72 0.22 5.5 0.16 5.02 0.8

1.5 0.8 625 2.4 4.3 Gutter flow through Basin E-4 to DP24
D-2h 0.23 0.45 15.5 0.10 3.47 0.3

1.5 0.3 550 2.4 3.7 Gutter flow through Basin E-4 to DP24
E-4 0.91 0.74 8.0 0.67 4.46 3.0

24 24.4 2.10 2.79 5.9 Flow to existing inlet at DP24
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Project Name: Falcon Meadows at Bent Grass Filing No. 3
Subdivision: Falcon Meadows Project No.: CLH000020

Location: CO, Colorado Springs Calculated By: CMV
Design Storm: Checked By: SMB

Date:
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DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

STANDARD FORM SF-3: PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year
12/6/21

25 E-5 0.89 0.81 7.3 0.72 4.60 3.3 Flow to existing inlet at DP25
26 24.4 2.82 2.79 7.9 Flow into existing pond via Swale F at DP26
32 D-8 1.69 0.43 14.0 0.73 3.62 2.6 Flow in Swale C (Basin D-8) into existing pond

D-7 7.65 0.16 14.8 1.22 3.54 4.3 Exisitng Water quality pond
30 26.8 20.76 2.65 55.0 Outlet to existing channel Basin B-2

B-2 4.16 0.09 16.0 0.37 3.42 1.3
CC 46.6 186.82 1.82 340.0
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Project Name: Falcon Meadows at Bent Grass Filing No. 3
Subdivision: Falcon Meadows Project No.: CLH000020

Location: CO, Colorado Springs Calculated By: CMV
Design Storm: Checked By: SMB
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RWT202 1574.40 46.6 327.87 3.05 1000.0 From Falcon DBPS by Matrix

RWT204 38.40 11.4 6.52 6.60 43.0 From Falcon DBPS by Matrix

WT200 192.00 37.8 53.07 3.58 190.0 From Falcon DBPS by Matrix

OS-1 32.28 0.41 22.2 13.23 4.92 65.1 Flows obtained from Bent Grass Filing No. 2 FDR. Q=65.1 CFS
21 46.6 400.69 3.05 1222.1 Cumulation of northern off-site flows entering Basin B-1
1 OS-4 4.46 0.54 15.6 2.41 5.81 14.0 1.2 14.0 910 2.2 6.9 Flows from Basin B-1 of Bent Grass Filing No. 2 FDR into Basin EX-2

2 OS-5 0.46 0.59 5.2 0.27 8.56 2.3 1 2.3 190 2.0 1.6 Flows from Basin B-2 of Bent Grass Filing No. 2 FDR into Basin EX-2

3 OS-6 1.17 0.59 12.9 0.69 6.30 4.3 0.9 4.3 430 1.9 3.8 Flows from Basin B-3 of Bent Grass Filing No. 2 FDR into Basin EX-2

EX-1 1.19 0.36 15.5 0.43 5.83 2.5 Flows to Basin EX-2

EX-2 1.60 0.36 11.7 0.58 6.54 3.8
5 22.5 4.38 4.89 21.4 Flows to Basin EX-3
7 E-3 0.78 0.89 7.4 0.69 7.70 5.3

C-6 0.94 0.43 5.4 0.40 8.49 3.4 1 3.4 216 2.0 1.8

C-7 0.52 0.70 6.7 0.36 7.95 2.9 1 2.9 216 2.0 1.8
45 16.7 1.28 5.64 7.2

E-2 0.68 0.85 6.9 0.58 7.89 4.6
18.5 2.26 5.38 12.2 Combination of C-6, C-7, E-2

E-1 1.71 0.69 11.8 1.18 6.51 7.7 Ex Basin from Filing No. 2(East side of BGMD)
8 18.5 4.13 5.38 22.2 Combination of C-6, C-7, E-1, E-2, E-3. Flows to Basin EX-3
6 EX-3 0.66 0.36 10.7 0.24 6.76 1.6

15a 22.5 8.75 4.89 42.8 Flows to Basin B-1
D-1g 0.78 0.51 12.8 0.40 6.32 2.5 1 2.5 57 2.0 0.5

D-1h 1.57 0.57 11.7 0.89 6.53 5.8

D-1j 0.95 0.63 7.6 0.60 7.63 4.6
51 13.2 1.89 6.23 11.8 0.9 1.6 10.2 225 1.9 2.0 Flows to existing on-grade inlet at DP51

D-1f 0.67 0.68 5.4 0.46 8.49 3.9

D-1k 0.80 0.60 9.9 0.48 6.95 3.3
52 9.9 1.19 6.95 8.3

C-1a 0.27 0.80 5.0 0.22 8.68 1.9
53 9.9 1.41 6.95 9.8 1.1 0.8 9.0 430 2.1 3.4 Flows to proposed on-grade inlet at DP53

53 13.2 2.93 6.23 18.3 18.3 Total pipe flow at DP 53
C-1b 1.77 0.63 7.2 1.12 7.76 8.7

C-2 1.00 0.68 8.2 0.68 7.42 5.0
54 8.2 1.80 7.42 13.4 1 13.4 130 1.6 1.4

C-1c 1.19 0.65 5.5 0.77 8.43 6.5
41 13.3 2.69 6.21 16.7 4.1 12.6 1.3 30 180 2.2 1.3 Flow into existing on-grade inlet at DP41

13.3 4.96 6.21 30.8 30.8 Total pipe flow at DP41
C-1f 0.14 0.83 5.0 0.12 8.68 1.0

42 14.7 0.78 5.96 4.6 1 4.6 185 2.0 1.5 Gutter flow to DP15
C-3 0.18 0.86 6.4 0.15 8.06 1.2

1 1.2 660 2.0 5.5 Gutter flow through C-4 to DP44
C-4 2.67 0.57 12.3 1.52 6.41 9.7

44 12.3 1.67 6.41 10.7 1 1.1 9.6 1.3 24 70 2.2 0.5 Flow into existing on-grade inlet at DP44
43 C-1d 1.97 0.67 11.2 1.32 6.64 8.8
15 16.2 2.27 5.71 13.0 2 2.1 10.9 85 2.8 0.5 Flow into inlet at DP15

STANDARD FORM SF-3: PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

12/6/21
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Project Name: Falcon Meadows at Bent Grass Filing No. 3
Subdivision: Falcon Meadows Project No.: CLH000020

Location: CO, Colorado Springs Calculated By: CMV
Design Storm: Checked By: SMB

Date:
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STANDARD FORM SF-3: PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

12/6/21

15 16.2 8.37 5.71 47.8 Total pipe flow at DP15
12 C-1e 0.49 0.96 5.0 0.47 8.68 4.1 2 0.1 4.0 85 2.8 0.5 Flow into inlet at DP12

16.2 8.83 5.71 50.4 50.4 Total pipe flow at DP12
19 C-1g 1.02 0.59 8.5 0.60 7.33 4.4 Flow into Pond North

C-5 0.60 0.36 5.0 0.22 8.68 1.9 North Pond
13 16.2 9.65 5.71 55.1 Total flow to Pond North. Outfalls to Basin B-1

B-1 6.59 0.36 21.6 2.37 4.99 11.8
AA 46.6 421.46 3.05 1285.4 Total flow under BGMD into Basin B-2

D-2b 0.74 0.64 10.9 0.47 6.71 3.2

D-2a 0.50 0.84 5.2 0.42 8.57 3.6

D-2c 0.31 0.78 5.0 0.24 8.68 2.1
14a 10.9 1.13 6.71 7.6 1.3 7.6 230 2.3 1.7 Gutter flow through D-2d to DP14b

D-2d 0.24 0.76 5.0 0.18 8.68 1.6
14b 12.6 1.31 6.35 8.3 1.3 8.3 625 2.3 4.6 Gutter flow through D-2d to DP14b

D-2g 1.81 0.62 15.4 1.12 5.84 6.5
14 17.2 2.43 5.57 13.5 2.5 5.3 8.2 625 3.2 3.3 Flow into existing inlet at DP14
9 OS-2 20.07 0.40 18.3 8.03 5.41 43.4 Overland flow into Basin D-3. Flow obtained from Bent Grass Filing No. 2 FDR

10 OS-3 10.61 0.40 18.9 4.24 5.33 22.6 Offsite flow into Basin D-3. Flow obtained from Bent Grass Filing No. 2 FDR

D-3 2.26 0.55 21.0 1.24 5.06 6.3
11 21.0 13.51 5.06 68.4 68.4 1.0 42 100 2.0 0.8 Flows conveyed via existing ditch into proposed area inlet.
14e D-2f 2.43 0.69 8.7 1.68 7.27 12.2

Flows to existing inlet at DP14e
14d D-2e 1.41 0.70 10.9 0.99 6.73 6.7 Flows to existing inlet at DP14d

10.9 2.67 6.73 18.0 18.0 1.0 42 100 2.0 0.8 Flows conveyed storm sewer to DP16
D-1a 1.83 0.61 10.9 1.12 6.73 7.5

16a D-1b 1.19 0.64 10.0 0.76 6.93 5.3
10.9 1.88 6.73 12.7 1.3 12.7 1300 2.3 9.5 Gutter flow through Basin D-1c to DP16

D-1c 3.95 0.60 21.1 2.37 5.05 12.0
16 21.1 4.25 5.05 21.5 2.5 11.3 10.2 625 3.2 3.3 Flows to existing inlet at DP16

16 21.9 19.67 4.96 97.6 97.6 2.0 48 835 2.8 4.9 Combination of flows to existing inlets at DP14 and DP16. Flows to DP 17
D-5 1.08 0.64 5.1 0.69 8.63 6.0

1 6.0 600 2.0 5.0 Gutter flow through Basin D-6b to DP18
D-6b 2.69 0.67 12.6 1.80 6.35 11.4

D-6a 1.33 0.71 6.5 0.94 8.03 7.5
18 12.6 3.43 6.35 21.8 21.8 2.0 24 38 2.8 0.2 Flow to existing inlet. Flow out of inlet to DP17c
17a D-4a 0.98 0.67 11.1 0.66 6.66 4.4

1 4.4 700 2.0 5.8 Gutter flow through Basin D-4b to DP17b
D-4b 0.95 0.76 10.2 0.72 6.87 4.9

17b 17.0 1.38 5.60 7.7 Gutter flow to DP17c
D-4c 1.22 0.68 14.2 0.83 6.04 5.0 Flows from Basin B-3 of Bent Grass Filing No. 2 FDR.

17c 17.0 2.21 5.60 12.4 12.4 2.0 24 8 2.8 0.0 Flows to existing inlet at DP17c

17c 17.0 5.64 5.60 31.6 Total pipe flow at DP17c to DP17

17 26.8 25.31 4.45 112.6 Storm system entering existing pond at Basin D-7
D-9 0.72 0.44 5.5 0.32 8.44 2.7

1.5 2.7 625 2.4 4.3 Gutter flow through Basin E-4 to DP24
D-2h 0.23 0.59 15.5 0.14 5.83 0.8

1.5 0.8 550 2.4 3.7 Gutter flow through Basin E-4 to DP24
E-4 0.91 0.84 8.0 0.76 7.50 5.7

24 24.4 4.41 4.68 20.6 Flow to existing inlet at DP24
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Project Name: Falcon Meadows at Bent Grass Filing No. 3
Subdivision: Falcon Meadows Project No.: CLH000020

Location: CO, Colorado Springs Calculated By: CMV
Design Storm: Checked By: SMB

Date:
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STANDARD FORM SF-3: PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

12/6/21

25 E-5 0.89 0.89 7.3 0.79 7.73 6.1 Flow to existing inlet at DP25
26 24.4 5.20 4.68 24.3 Flow into existing pond via Swale F at DP26
32 D-8 1.69 0.58 14.0 0.98 6.08 6.0 Flow in Swale C (Basin D-8) into existing pond

D-7 7.65 0.40 14.8 3.06 5.94 18.2 Exisitng Water quality pond
30 26.8 34.55 4.45 153.7 Outlet to existing channel Basin B-2

B-2 4.16 0.36 16.0 1.50 5.75 8.6
CC 46.6 457.51 3.05 1395.4
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CHALLENGER COMMUNITIES, LLC

FALCON MEADOWS AT BENT GRASS DRAINAGE CHANNEL
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A PARCEL OF LAND, BEING A PORTION OF THE WEST HALF OF SECTION 1, TOWNSHIP 13 SOUTH, RANGE 65 WEST, OF THE 6TH PRINCIPAL MERIDIAN
COLORADO SPRINGS, EL PASO COUNTY, STATE OF COLORADO
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APPENDIX C 

Hydrologic Computations 

 

  



 

 
 

APPENDIX D 

Hydraulic Computations 

  



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Jun 29 2022

Swale A (Basin C-6)

Triangular
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.50

Invert Elev (ft) =  1.00
Slope (%) =  2.00
N-Value =  0.020

Calculations
Compute by: Known Q
Known Q (cfs) =  4.00

Highlighted
Depth (ft) =  0.56
Q (cfs) =  4.000
Area (sqft) =  0.94
Velocity (ft/s) =  4.25
Wetted Perim (ft) =  3.54
Crit Depth, Yc (ft) =  0.65
Top Width (ft) =  3.36
EGL (ft) =  0.84

0 1 2 3 4 5 6 7 8 9 10 11

Elev (ft) Depth (ft)
Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Jun 29 2022

Swale C (Basin D-8)

Trapezoidal
Bottom Width (ft) =  1.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.25
Invert Elev (ft) =  1.00
Slope (%) =  2.00
N-Value =  0.020

Calculations
Compute by: Known Q
Known Q (cfs) =  2.30

Highlighted
Depth (ft) =  0.32
Q (cfs) =  2.300
Area (sqft) =  0.63
Velocity (ft/s) =  3.67
Wetted Perim (ft) =  3.02
Crit Depth, Yc (ft) =  0.39
Top Width (ft) =  2.92
EGL (ft) =  0.53

0 1 2 3 4 5 6 7 8 9 10 11

Elev (ft) Depth (ft)
Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

Reach (ft)



 

 
 

Inlets – Proposed Design 

  



MHFD-Inlet, Version 5.01 (April 2021)

Worksheet Protected

INLET NAME Basin A-1 (DP 4) Basin A-3 (DP 5) Ex Inlet BGM Drive(DP 8)

Site Type (Urban or Rural) URBAN URBAN URBAN

Inlet Application (Street or Area) STREET STREET STREET

Hydraulic Condition On Grade On Grade In Sump

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs) 10.5 2.2 0.9

Major QKnown (cfs) 24.2 4.4 9.1

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from: No Bypass Flow Received No Bypass Flow Received User-Defined

Minor Bypass Flow Received, Qb (cfs) 0.0 0.0 0.9

Major Bypass Flow Received, Qb (cfs) 0.0 0.0 9.1

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 10.5 2.2 1.8

Major Total Design Peak Flow, Q (cfs) 24.2 4.4 18.2

Minor Flow Bypassed Downstream, Qb (cfs) 0.9 0.0 N/A

Major Flow Bypassed Downstream, Qb (cfs) 8.9 0.1 N/A

INLET MANAGEMENT



MHFD-Inlet, Version 5.01 (April 2021)

Worksheet Protected

INLET NAME

Site Type (Urban or Rural)

Inlet Application (Street or Area)

Hydraulic Condition

Inlet Type

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs)

Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

Ex Inlet BasinC-1e(DP12) ExInletBasinD-4c(DP 17) Basin A-1A (DP 2) User-Defined

URBAN URBAN URBAN

STREET STREET STREET

On Grade In Sump On Grade

CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

4.1 5.4 7.8

7.8 11.2 16.2

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

0.0 0.0

0.0 0.0

4.1 5.4 7.8

7.8 11.2 16.2

0.0 N/A 4.4

0.1 N/A 11.6



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.025 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.0 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 17.2 38.3 cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Falcon Meadows at Bent Grass Filing No. 4

Basin A-1 (DP 4)

MHFD-Inlet_v5.01.xlsm, Basin A-1 (DP 4) 3/22/2024, 2:40 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q = 9.6 15.3 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.9 8.9 cfs  

Capture Percentage = Qa/Qo = C% = 91 63 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, Basin A-1 (DP 4) 3/22/2024, 2:40 PM



 

 
 

Inlets – Existing Analysis 

 



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.009 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.0 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 10.1 10.1 cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

WARNING: MAJOR STORM max. allowable capacity is less than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Falcon Meadows at Bent Grass Filing No. 4

Basin A-1A (DP 2)

MHFD-Inlet_v5.01.xlsm, Basin A-1A (DP 2) 3/22/2024, 2:49 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MAJOR STORM MINOR MAJOR

Total Inlet Interception Capacity Q = 3.4 4.6 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 4.4 11.6 cfs  

Capture Percentage = Qa/Qo = C% = 44 29 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, Basin A-1A (DP 2) 3/22/2024, 2:49 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.025 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.0 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 17.2 38.3 cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Falcon Meadows at Bent Grass Filing No. 4

Basin A-3 (DP 5)

MHFD-Inlet_v5.01.xlsm, Basin A-3 (DP 5) 3/22/2024, 2:41 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q = 2.2 4.3 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.1 cfs  

Capture Percentage = Qa/Qo = C% = 100 97 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, Basin A-3 (DP 5) 3/22/2024, 2:41 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 14.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 26.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 26.0 26.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Falcon Meadows at Bent Grass Filing No. 4

Ex Inlet BGM Drive(DP 8)

MHFD-Inlet_v5.01.xlsm, Ex Inlet BGM Drive(DP 8) 3/22/2024, 2:41 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.57 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.79 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 14.4 52.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.8 18.2 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.01.xlsm, Ex Inlet BGM Drive(DP 8) 3/22/2024, 2:41 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.030 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 17.7 18.8 cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Falcon Meadows at Bent Grass Filing No. 4

Ex Inlet BasinC-1e(DP12)

MHFD-Inlet_v5.01.xlsm, Ex Inlet BasinC-1e(DP12) 3/22/2024, 2:42 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q = 4.1 7.7 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.1 cfs  

Capture Percentage = Qa/Qo = C% = 100 98 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, Ex Inlet BasinC-1e(DP12) 3/22/2024, 2:42 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Falcon Meadows at Bent Grass Filing No. 4

ExInletBasinD-4c(DP 17)

MHFD-Inlet_v5.01.xlsm, ExInletBasinD-4c(DP 17) 3/22/2024, 2:42 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 12.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 15.00 15.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.30 0.83 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.53 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.76 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.0 39.1 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 5.4 11.2 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.01.xlsm, ExInletBasinD-4c(DP 17) 3/22/2024, 2:42 PM
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StormCAD Schematic

Falcon Meadows at Bent Grass Filing No. 4

EX WQCV POND 1

Detention Pond (Private)

Bent Grass Meadows Drive

EX WQCV North

Detention Pond (Private)

Wilmore Drive

P-3
P-2

P-5

P-1

O-1

O-2

S-4 (DP 4b)

S-3 (DP 4)

S-2 (DP 5)

S-1 (DP 19)

S-6

S-7 (DP 2)

S-5

Color Coding Legend

Conduit: Diameter (in)

<= 15.0

<= 18.0

<= 24.0

Other
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Active Scenario:  5 YR

FlexTable: Conduit Table

Energy 
Grade 
Line 
(Out)
(ft)

Energy 
Grade Line 

(In)
(ft)

Hydraulic 
Grade 
Line 
(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Capacity 
(Full 
Flow)
(cfs)

Velocity
(ft/s)

Flow
(cfs)

MaterialMannin
g's n

Diamet
er

(in)

Section 
Type

Slope 
(Calculat

ed)
(ft/ft)

Length 
(User 

Defined)
(ft)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Stop 
Node

Start 
Node

Label

6,945.146,945.156,945.136,945.1421.587.281.70Concrete0.01318.0Circle0.04238.66,942.306,943.93O-1
S-1 (DP 
19)

EX P-32

6,942.346,944.276,942.006,943.6446.7313.1714.70Concrete0.01324.0Circle0.04353.06,940.006,942.26O-2
S-2 (DP 
5)

P-1

6,944.796,944.906,944.646,944.4534.249.359.60Concrete0.01324.0Circle0.02327.56,942.716,943.34
S-4 
(DP 
4b)

S-3 (DP 
4)

P-3

6,944.406,944.466,943.546,943.9031.999.6412.90Concrete0.01324.0Circle0.0207.56,942.466,942.61
S-2 
(DP 5)

S-4 (DP 
4b)

P-2

6,952.296,952.816,951.276,952.5012.938.883.40Concrete0.01315.0Circle0.04024.06,950.806,951.76S-6
S-7 (DP 
2)

P-6

6,949.716,951.556,948.496,951.2412.938.883.40Concrete0.01315.0Circle0.04061.26,948.056,950.50S-5S-6P-5

6,944.776,948.806,944.646,948.4912.748.793.40Concrete0.01315.0Circle0.039110.26,943.466,947.75

S-4 
(DP 
4b)

S-5P-4
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Active Scenario:  5 YR

FlexTable: Manhole Table

Hydraulic Grade 

Line (Out)

(ft)

Hydraulic Grade 

Line (In)

(ft)

Headloss Coefficient 

(Standard)

Flow (Total Out)

(cfs)

Elevation 

(Invert)

(ft)

Elevation 

(Rim)

(ft)

Label

6,945.146,945.150.6401.706,943.936,949.32S-1 (DP 19)

6,943.646,943.700.10014.706,942.266,947.36S-2 (DP 5)

6,944.456,944.470.0509.606,943.346,947.34S-3 (DP 4)

6,943.906,944.641.32012.906,942.616,947.07S-4 (DP 4b)

6,948.496,948.690.6403.406,947.756,953.58S-5

6,951.246,951.440.6403.406,950.506,955.52S-6

6,952.506,952.500.0003.406,951.766,955.76S-7 (DP 2)
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Active Scenario:  5 YR

FlexTable: Outfall Table

Flow (Total Out)

(cfs)

Hydraulic Grade

(ft)

Elevation (User 

Defined 

Tailwater)

(ft)

Boundary Condition TypeElevation (Invert)

(ft)

Elevation 

(Ground)

(ft)

Label

1.706,945.136,945.13User Defined Tailwater6,942.306,944.51O-1

14.706,942.006,942.00User Defined Tailwater6,940.006,942.93O-2
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Active Scenario:  5 YR

Profile Report

Engineering Profile - DP 19 - O-1 (FM Filing 4 System.stsw)

Falcon Meadows at Bent Grass Filing No. 4
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Active Scenario:  5 YR

Profile Report

Engineering Profile - DP 4 - O-2 (FM Filing 4 System.stsw)

Falcon Meadows at Bent Grass Filing No. 4
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Active Scenario:  5 YR

Profile Report

Engineering Profile - DP4b - DP 2 (5 Year) (FM Filing 4 System.stsw)

Falcon Meadows at Bent Grass Filing No. 4
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Active Scenario:  100 YR

FlexTable: Conduit Table

Energy 
Grade 
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Flow)
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Velocity
(ft/s)

Flow
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MaterialMannin
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Section 
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Length 
(User 
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(ft)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Stop 
Node
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Node

Label

6,945.586,945.646,945.506,945.5621.582.264.00Concrete0.01318.0Circle0.04238.66,942.306,943.93O-1
S-1 (DP 
19)

EX P-32

6,942.886,945.036,942.006,943.9846.7314.9223.60Concrete0.01324.0Circle0.04353.06,940.006,942.26O-2
S-2 (DP 
5)

P-1

6,945.686,945.806,945.316,945.4334.244.8715.30Concrete0.01324.0Circle0.02327.56,942.716,943.34
S-4 
(DP 
4b)

S-3 (DP 
4)

P-3

6,944.896,945.046,944.096,944.2131.9910.7119.70Concrete0.01324.0Circle0.0207.56,942.466,942.61
S-2 
(DP 5)

S-4 (DP 
4b)

P-2

6,952.526,953.036,951.366,952.6312.939.644.60Concrete0.01315.0Circle0.04024.06,950.806,951.76S-6
S-7 (DP 
2)

P-6

6,950.006,951.776,948.576,951.3712.939.644.60Concrete0.01315.0Circle0.04061.26,948.056,950.50S-5S-6P-5

6,945.536,949.026,945.316,948.6212.749.554.60Concrete0.01315.0Circle0.039110.26,943.466,947.75

S-4 
(DP 
4b)

S-5P-4
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Active Scenario:  100 YR

FlexTable: Manhole Table

Hydraulic Grade 

Line (Out)

(ft)

Hydraulic Grade 

Line (In)

(ft)

Headloss Coefficient 

(Standard)

Flow (Total Out)

(cfs)

Elevation 

(Invert)

(ft)

Elevation 

(Rim)

(ft)

Label

6,945.566,945.610.6404.006,943.936,949.32S-1 (DP 19)

6,943.986,944.090.10023.606,942.266,947.36S-2 (DP 5)

6,945.436,945.450.05015.306,943.346,947.34S-3 (DP 4)

6,944.216,945.311.32019.706,942.616,947.07S-4 (DP 4b)

6,948.626,948.870.6404.606,947.756,953.58S-5

6,951.376,951.620.6404.606,950.506,955.52S-6

6,952.636,952.630.0004.606,951.766,955.76S-7 (DP 2)
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Active Scenario:  100 YR

FlexTable: Outfall Table

Flow (Total Out)

(cfs)

Hydraulic Grade

(ft)

Elevation (User 

Defined 

Tailwater)

(ft)

Boundary Condition TypeElevation (Invert)

(ft)

Elevation 

(Ground)

(ft)

Label

4.006,945.506,945.50User Defined Tailwater6,942.306,944.51O-1

23.606,942.006,942.00User Defined Tailwater6,940.006,942.93O-2
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Active Scenario:  100 YR

Profile Report

Engineering Profile - DP 19 - O-1 (FM Filing 4 System.stsw)

Falcon Meadows at Bent Grass Filing No. 4
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EX P-32: 38.6 ft @
 0.042 ft/f

t

Circle - 1
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Active Scenario:  100 YR

Profile Report

Engineering Profile - DP 4 - O-2 (FM Filing 4 System.stsw)

Falcon Meadows at Bent Grass Filing No. 4
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Rim: 6,947.36 ft

Invert: 6,942.26 ft
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P-3: 27.5 ft @
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Active Scenario:  100 YR

Profile Report

Engineering Profile - DP4b - DP 2 (FM Filing 4 System.stsw)

Falcon Meadows at Bent Grass Filing No. 4
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Falcon Meadows at Bent Grass Filing No. 4
6/29/2022
________

Subdivision: Falcon Meadows Project Name: Falcon Meadows at Bent Grass Filing No. 4
Location: CO, Colorado Springs Project No.: CLH021

Calculated By: TJE
Checked By: BAS

Date: 6/29/22

Pond North (Existing)
Basin Area % Imp
C-1a 0.27 84.5 (Obtained from Falcon Meadows Filing No. 3)

C-1b 1.77 61.3 (Obtained from Falcon Meadows Filing No. 3)

C-1c 1.19 68.2 (Obtained from Falcon Meadows Filing No. 3)

C-1d 1.97 72.1 (Obtained from Falcon Meadows Filing No. 3)

C-1e 0.49 100 (Obtained from Falcon Meadows Filing No. 3)

C-1f 0.14 87.5 (Obtained from Falcon Meadows Filing No. 3)

C-1g 0.87 65
C-1h 1.12 49.3
C-2 1 72 (Obtained from Falcon Meadows Filing No. 3)

C-3 0.18 85.7 (Obtained from Falcon Meadows Filing No. 3)

C-4 2.67 50.3 (Obtained from Falcon Meadows Filing No. 3)

C-5 0.6 2 (Obtained from Falcon Meadows Filing No. 3)

D-1f 0.67 73.4 (Obtained from Falcon Meadows Filing No. 3)

D-1g 0.78 45.5 (Obtained from Falcon Meadows Filing No. 3)

D-1h 1.57 48.8 (Obtained from Falcon Meadows Filing No. 3)

D-1j 0.95 60.6 (Obtained from Falcon Meadows Filing No. 3)

D-1k 0.8 50.6 (Obtained from Falcon Meadows Filing No. 3)
Total 17.04 59.3

Pond South (Existing)
Basin Area % Imp
D-1a 1.83 56.8 (Obtained from Falcon Meadows Filing No. 3)

D-1b 1.19 61.8 (Obtained from Falcon Meadows Filing No. 3)

D-1c 3.95 61.9 (Obtained from Falcon Meadows Filing No. 3)

D-2a 0.5 88.7 (Obtained from Falcon Meadows Filing No. 3)

D-2b 0.74 61.8 (Obtained from Falcon Meadows Filing No. 3)

D-2c 0.31 83.5 (Obtained from Falcon Meadows Filing No. 3)

D-2d 0.24 81.3 (Obtained from Falcon Meadows Filing No. 3)

D-2e 1.41 75.4 (Obtained from Falcon Meadows Filing No. 3)

D-2f 2.43 73.6 (Obtained from Falcon Meadows Filing No. 3)

D-2g 1.81 54.4 (Obtained from Falcon Meadows Filing No. 3)

D-2h 0.23 65 (Obtained from Falcon Meadows Filing No. 3)

D-3 2.26 54 (Obtained from Falcon Meadows Filing No. 3)

D-4a 0.98 72.5 (Obtained from Falcon Meadows Filing No. 3)

D-4b 0.95 80.9 (Obtained from Falcon Meadows Filing No. 3)

D-4c 3 65
D-5 1.08 65.7 (Obtained from Falcon Meadows Filing No. 3)

D-6a 1.33 76.6 (Obtained from Falcon Meadows Filing No. 3)

D-6b 2.69 72.6 (Obtained from Falcon Meadows Filing No. 3)

D-7 8.01 13.2
D-8 1.46 19.7
D-9 0.72 24.8 (Obtained from Falcon Meadows Filing No. 3)

E-4 0.91 80.6 (Obtained from Falcon Meadows Filing No. 3)

E-5 0.89 89 (Obtained from Falcon Meadows Filing No. 3)

OS-2 20.07 8 (Obtained from Falcon Meadows Filing No. 3)

OS-3 10.61 8 (Obtained from Falcon Meadows Filing No. 3)
Total 69.6 33.6

DETENTION POND TRIBUTARY AREAS

Page 1 of 2



Falcon Meadows at Bent Grass Filing No. 4
6/29/2022
________

Subdivision: Falcon Meadows Project Name: Falcon Meadows at Bent Grass Filing No. 4
Location: CO, Colorado Springs Project No.: CLH021

Calculated By: TJE
Checked By: BAS

Date: 6/29/22

Existing Pond - Bent Grass Residential Filing No. 1
Basin Area % Imp

E-1 1.71 62.3 (Obtained from Bent Grass Residential Subdivision Filing 2)

E-2 0.68 82.8 (Obtained from Bent Grass Residential Subdivision Filing 2)

E-3 0.78 88.7 (Obtained from Bent Grass Residential Subdivision Filing 2)

A-1 Thru A-4 7.7 46 (Obtained from Bent Grass Residential Subdivision Filing 2)

OS-4 4.46 65
OS-5 0.46 65
OS-6 1.17 65
A-1 2.19 65
A-3 1.08 65
A-4 0.81 2

Total 21.04 56.9

DETENTION POND TRIBUTARY AREAS

Page 2 of 2



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB 6939.25 -- 0.50 -- -- -- 3,500 0.080 875 0.020

Watershed Area = 21.04 acres 6940.25 -- 1.50 -- -- -- 4,637 0.106 4,943 0.113

Watershed Length = 1,700 ft 6941.25 -- 2.50 -- -- -- 5,865 0.135 10,194 0.234

Watershed Length to Centroid = 1,000 ft 6942.25 -- 3.50 -- -- -- 7,177 0.165 16,715 0.384

Watershed Slope = 0.020 ft/ft 6943.25 -- 4.50 -- -- -- 8,559 0.196 24,583 0.564

Watershed Imperviousness = 59.30% percent 6944.25 -- 5.50 -- -- -- 10,013 0.230 33,869 0.778

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

Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.410 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.509 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 1.123 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 1.481 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 1.767 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 2.162 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 2.551 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 3.031 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.68 in.) = 5.036 acre-feet 3.68 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.978 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 1.281 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.551 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 1.877 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 2.077 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.297 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.410 acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --

Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.410 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

Total detention 
volume is less than 
100-year volume.

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Volume 
(ft 3)

Volume 
(ac-ft)

Area 
(acre)

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 Residential Filing No. 2

Ex WQCV Pond - North

MHFD-Detention, Version 4.03 (May 2020)

Example Zone Configuration (Retention Pond)

CLH17 WQCV Ex North_Detention_v4 03.xlsm, Basin 6/29/2022, 5:36 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP
1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

3.66 Zone 1 (WQCV) 3.66 Zone 1 (WQCV)

0.00 Zone 2 0.00 Zone 2

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)
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  Project:

  Basin ID:

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 3.66 0.410 Orifice Plate

Zone 2

Zone 3

Total (all zones) 0.410

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.153E-02 ft2

Depth at top of Zone using Orifice Plate = 3.10 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 12.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.66 sq. inches (diameter = 1-7/16 inches) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.00 2.00 3.00

Orifice Area (sq. inches) 1.66 1.66 1.66

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = ft2

Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Not Selected Not Selected Not Selected Not Selected

Overflow Weir Front Edge Height, Ho = ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = feet
Overflow Weir Front Edge Length = feet Overflow Weir Slope Length = feet

Overflow Weir Grate Slope = H:V Grate Open Area / 100-yr Orifice Area =
Horiz. Length of Weir Sides = feet Overflow Grate Open Area w/o Debris = ft2

Overflow Grate Open Area % = %, grate open area/total area Overflow Grate Open Area w/ Debris = ft2

Debris Clogging % = %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = ft2

Circular Orifice Diameter = inches Outlet Orifice Centroid = feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.25 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.45 feet

Spillway Crest Length = 40.00 feet Stage at Top of Freeboard = 4.70 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.20 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.60 acre-ft

Max Ponding Depth of Target Storage Volume = 3.66 feet Discharge at Top of Freeboard = 234.15 cfs

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
CUHP Runoff Volume (acre-ft) = 0.410 1.509 1.123 1.481 1.767 2.162 2.551 3.031 5.036

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.123 1.481 1.767 2.162 2.551 3.031 5.036
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.2 0.3 2.9 5.8 9.7 25.4

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.02 0.14 0.28 0.46 1.21

Peak Inflow Q (cfs) = N/A N/A 14.5 19.1 22.7 29.6 35.7 43.1 72.1
Peak Outflow Q (cfs) = 10.4 257.5 14.0 20.8 21.4 36.4 39.5 44.9 84.6

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 90.7 66.7 12.5 6.8 4.6 3.3
Structure Controlling Flow = Spillway Plate Spillway Spillway Spillway Spillway Spillway Spillway Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 37 >120 33 31 29 26 24 22 15
Time to Drain 99% of Inflow Volume (hours) = 40 >120 40 39 38 37 36 34 29

Maximum Ponding Depth (ft) = 3.66 0.00 3.48 3.55 3.56 3.69 3.71 3.75 4.01
Area at Maximum Ponding Depth (acres) = 0.17 0.00 0.16 0.17 0.17 0.17 0.17 0.17 0.18

Maximum Volume Stored (acre-ft) = 0.410 0.000 0.380 0.392 0.392 0.414 0.419 0.426 0.470

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)

Bent Grass Residential Filing No. 2

Ex WQCV Pond - North

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Example Zone Configuration (Retention Pond)

CLH17 WQCV Ex North_Detention_v4 03.xlsm, Outlet Structure 6/29/2022, 5:37 PM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 1 1 5yr, <72hr 0

Count_Weir1 = 0 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 0 0.42(diameter = 3/4 inch) WQCV 367 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 349 Slope 0.020

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 1 Shape 3.15

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 356

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 357 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 370 0.45

WQ Plate Flow at 100yr depth = 0.27 0.97(diameter = 1-1/8 inches) 50 Year 372

CLOG #1= 0% 1.08(diameter = 1-3/16 inches) 100 Year 376 1 Z1_Boolean

Cdw #1 = 1.20(diameter = 1-1/4 inches) 500 Year 402 1 Z2_Boolean

Cdo #1 = 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 0

Overflow Weir #2 Angle = 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 0 0 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 0 0 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 1 Spillway Length

CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 0 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 0 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 6.00 30,000 240

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.00 (December 2019)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.02 1.07

0:15:00 0.00 0.00 1.59 2.58 3.20 2.16 2.71 2.64 4.89

0:20:00 0.00 0.00 5.79 7.64 9.00 5.70 6.67 7.12 11.25

0:25:00 0.00 0.00 11.99 15.90 19.26 11.89 13.60 14.62 23.96

0:30:00 0.00 0.00 14.48 19.14 22.66 24.84 30.02 34.16 58.20

0:35:00 0.00 0.00 13.87 18.05 21.15 29.59 35.68 43.15 72.13

0:40:00 0.00 0.00 12.78 16.35 19.11 28.97 34.88 42.37 70.59

0:45:00 0.00 0.00 11.37 14.69 17.22 26.34 31.61 39.27 65.71

0:50:00 0.00 0.00 10.16 13.33 15.48 23.96 28.62 35.45 59.67

0:55:00 0.00 0.00 9.10 11.93 13.89 21.24 25.27 31.64 53.40

1:00:00 0.00 0.00 8.16 10.65 12.48 18.74 22.18 28.33 47.91

1:05:00 0.00 0.00 7.45 9.67 11.42 16.59 19.53 25.43 43.13

1:10:00 0.00 0.00 6.71 9.03 10.75 14.54 17.04 21.79 36.78

1:15:00 0.00 0.00 6.08 8.36 10.20 13.04 15.23 18.93 31.73

1:20:00 0.00 0.00 5.52 7.60 9.38 11.56 13.45 16.22 26.96

1:25:00 0.00 0.00 5.00 6.88 8.32 10.20 11.82 13.79 22.69

1:30:00 0.00 0.00 4.49 6.19 7.30 8.77 10.13 11.63 18.95

1:35:00 0.00 0.00 4.00 5.55 6.39 7.45 8.56 9.65 15.53

1:40:00 0.00 0.00 3.60 4.79 5.65 6.27 7.16 7.88 12.47

1:45:00 0.00 0.00 3.36 4.22 5.18 5.30 5.99 6.40 9.93

1:50:00 0.00 0.00 3.23 3.88 4.91 4.68 5.27 5.47 8.42

1:55:00 0.00 0.00 2.90 3.64 4.65 4.31 4.85 4.92 7.50

2:00:00 0.00 0.00 2.60 3.39 4.30 4.08 4.59 4.56 6.86

2:05:00 0.00 0.00 2.10 2.74 3.48 3.28 3.69 3.62 5.40

2:10:00 0.00 0.00 1.65 2.15 2.74 2.56 2.87 2.77 4.10

2:15:00 0.00 0.00 1.30 1.69 2.14 2.00 2.24 2.12 3.11

2:20:00 0.00 0.00 1.01 1.32 1.66 1.54 1.73 1.62 2.34

2:25:00 0.00 0.00 0.78 1.02 1.28 1.19 1.33 1.24 1.80

2:30:00 0.00 0.00 0.60 0.77 0.97 0.90 1.01 0.95 1.37

2:35:00 0.00 0.00 0.46 0.58 0.73 0.68 0.76 0.72 1.03

2:40:00 0.00 0.00 0.34 0.43 0.55 0.51 0.57 0.55 0.78

2:45:00 0.00 0.00 0.25 0.32 0.41 0.39 0.43 0.41 0.59

2:50:00 0.00 0.00 0.18 0.23 0.30 0.28 0.31 0.30 0.42

2:55:00 0.00 0.00 0.11 0.15 0.20 0.19 0.21 0.20 0.29

3:00:00 0.00 0.00 0.07 0.10 0.12 0.12 0.13 0.12 0.17

3:05:00 0.00 0.00 0.03 0.05 0.06 0.06 0.07 0.07 0.09

3:10:00 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.03

3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

For best results, include the 
stages of all grade slope 
changes (e.g. ISV and Floor) 
from the S-A-V table on 
Sheet 'Basin'. 

Also include the inverts of all 
outlets (e.g. vertical orifice, 
overflow grate, and spillway, 
where applicable).

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

MHFD-Detention, Version 4.03 (May 2020)
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Project:

Basin ID:

Depth Increment = ft

Watershed Information 6940.58 Top of Micropool -- 0.00 -- -- -- 40 0.001

Selected BMP Type = EDB 6940.91 Trickle Channel Inv -- 0.33 -- -- -- 40 0.001 13 0.000

Watershed Area = 17.04 acres 6941 -- 0.42 -- -- -- 102 0.002 20 0.000

Watershed Length = 1,275 ft 6942 -- 1.42 -- -- -- 2,246 0.052 1,194 0.027

Watershed Length to Centroid = 750 ft 6943 -- 2.42 -- -- -- 5,126 0.118 4,880 0.112

Watershed Slope = 0.030 ft/ft 6944 -- 3.42 -- -- -- 6,678 0.153 10,782 0.248

Watershed Imperviousness = 59.30% percent 6945 -- 4.42 -- -- -- 8,308 0.191 18,275 0.420

Percentage Hydrologic Soil Group A = 100.0% percent 6946 -- 5.42 -- -- -- 10,025 0.230 27,441 0.630

Percentage Hydrologic Soil Group B = 0.0% percent 6947.00 Top of Bank -- 6.42 -- -- -- 11,873 0.273 38,390 0.881

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.332 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.222 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.900 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 1.186 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 1.414 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 1.730 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 2.041 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 2.425 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.68 in.) = 4.027 acre-feet 3.68 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.792 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 1.038 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.256 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 1.520 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 1.682 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.860 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.332 acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --

Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.332 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

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)

Falcon Meadows at Bent Grass Filing No. 2

Existing WQCV Pond - North (Analysis)

MHFD-Detention, Version 4.03 (May 2020)

Volume 
(ft 3)

Volume 
(ac-ft)

Area 
(acre)

Total detention 
volume is less than 
100-year volume.

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

CLH20 WQCV North_Detention_v4 03.xlsm, Basin 6/29/2022, 5:39 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP
1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

3.94 Zone 1 (WQCV) 3.94 Zone 1 (WQCV)

0.00 Zone 2 0.00 Zone 2

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)
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  Project:

  Basin ID:

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 3.94 0.332 Orifice Plate

Zone 2

Zone 3

Total (all zones) 0.332

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 7.014E-03 ft2

Depth at top of Zone using Orifice Plate = 4.07 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.01 sq. inches (diameter = 1-1/8 inches) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.10 2.20

Orifice Area (sq. inches) 1.01 1.01 1.01

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = ft2

Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Not Selected Not Selected Not Selected Not Selected

Overflow Weir Front Edge Height, Ho = 4.08 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.08 feet
Overflow Weir Front Edge Length = 6.00 feet Overflow Weir Slope Length = 3.00 feet

Overflow Weir Grate Slope = 0.00 H:V Grate Open Area / 100-yr Orifice Area = 4.01
Horiz. Length of Weir Sides = 3.00 feet Overflow Grate Open Area w/o Debris = 12.60 ft2

Overflow Grate Open Area % = 70% %, grate open area/total area Overflow Grate Open Area w/ Debris = 6.30 ft2

Debris Clogging % = 50% %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = 0.25 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.14 ft2

Circular Orifice Diameter = 24.00 inches Outlet Orifice Centroid = 1.00 feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 4.92 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.66 feet

Spillway Crest Length = 25.00 feet Stage at Top of Freeboard = 5.58 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.24 acres

Freeboard above Max Water Surface = 0.00 feet Basin Volume at Top of Freeboard = 0.67 acre-ft

Max Ponding Depth of Target Storage Volume = 3.94 feet Discharge at Top of Freeboard = 76.86 cfs

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
CUHP Runoff Volume (acre-ft) = 0.332 1.222 0.900 1.186 1.414 1.730 2.041 2.425 4.027

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.900 1.186 1.414 1.730 2.041 2.425 4.027
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.2 0.3 3.1 6.1 10.0 25.6

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.02 0.18 0.36 0.59 1.50

Peak Inflow Q (cfs) = N/A N/A 14.0 18.5 21.8 28.5 34.3 41.9 69.7
Peak Outflow Q (cfs) = 0.2 130.9 7.9 12.6 15.8 24.5 29.8 37.7 67.9

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 53.3 47.4 8.0 4.9 3.8 2.7
Structure Controlling Flow = Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway Spillway Spillway

Max Velocity through Grate 1 (fps) = N/A N/A 0.60 1.0 1.2 1.9 2.3 2.5 2.6
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 36 32 37 35 34 32 31 29 23
Time to Drain 99% of Inflow Volume (hours) = 39 36 41 40 40 39 38 37 34

Maximum Ponding Depth (ft) = 3.94 3.87 4.42 4.55 4.63 4.81 4.96 5.11 5.49
Area at Maximum Ponding Depth (acres) = 0.17 0.17 0.19 0.20 0.20 0.21 0.21 0.22 0.23

Maximum Volume Stored (acre-ft) = 0.332 0.319 0.420 0.445 0.458 0.497 0.526 0.558 0.646

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)

Falcon Meadows at Bent Grass Filing No. 2

Existing WQCV Pond - North (Analysis)

Example Zone Configuration (Retention Pond)
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 2 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 395 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 443 Slope 0.030

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 388 Shape 2.19

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 456

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 464 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 482 0.66

WQ Plate Flow at 100yr depth = 0.20 0.97(diameter = 1-1/8 inches) 50 Year 497

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 512 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 550 1 Z2_Boolean

Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 6.00 30,000 80

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

MHFD-Detention, Version 4.00 (December 2019)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.02 1.19

0:15:00 0.00 0.00 1.76 2.86 3.55 2.39 2.97 2.91 5.24

0:20:00 0.00 0.00 6.17 8.06 9.47 5.97 6.95 7.46 11.66

0:25:00 0.00 0.00 12.37 16.41 19.89 12.25 13.97 15.03 24.62

0:30:00 0.00 0.00 14.04 18.53 21.84 25.47 30.88 35.29 60.20

0:35:00 0.00 0.00 12.69 16.46 19.23 28.47 34.31 41.88 69.73

0:40:00 0.00 0.00 11.15 14.15 16.47 26.45 31.84 38.85 64.58

0:45:00 0.00 0.00 9.39 12.11 14.18 22.72 27.24 34.22 57.27

0:50:00 0.00 0.00 7.93 10.45 12.05 19.91 23.76 29.59 49.88

0:55:00 0.00 0.00 6.87 9.01 10.46 16.59 19.65 24.92 42.01

1:00:00 0.00 0.00 6.16 8.02 9.43 14.04 16.52 21.43 36.28

1:05:00 0.00 0.00 5.57 7.22 8.56 12.29 14.38 19.10 32.54

1:10:00 0.00 0.00 4.72 6.46 7.70 10.46 12.18 15.69 26.45

1:15:00 0.00 0.00 3.94 5.55 6.89 8.84 10.23 12.72 21.15

1:20:00 0.00 0.00 3.32 4.70 5.94 7.15 8.22 9.72 15.93

1:25:00 0.00 0.00 2.93 4.15 5.07 5.77 6.56 7.25 11.64

1:30:00 0.00 0.00 2.72 3.87 4.55 4.70 5.31 5.63 8.94

1:35:00 0.00 0.00 2.61 3.70 4.21 4.06 4.57 4.71 7.36

1:40:00 0.00 0.00 2.55 3.33 3.97 3.65 4.11 4.13 6.34

1:45:00 0.00 0.00 2.51 3.04 3.79 3.38 3.80 3.74 5.65

1:50:00 0.00 0.00 2.47 2.83 3.67 3.20 3.59 3.48 5.17

1:55:00 0.00 0.00 2.16 2.67 3.49 3.07 3.45 3.29 4.83

2:00:00 0.00 0.00 1.90 2.47 3.17 2.98 3.35 3.16 4.62

2:05:00 0.00 0.00 1.42 1.85 2.36 2.23 2.50 2.36 3.43

2:10:00 0.00 0.00 1.03 1.34 1.70 1.61 1.81 1.70 2.48

2:15:00 0.00 0.00 0.75 0.97 1.23 1.16 1.31 1.24 1.80

2:20:00 0.00 0.00 0.53 0.69 0.88 0.83 0.93 0.89 1.29

2:25:00 0.00 0.00 0.37 0.47 0.61 0.58 0.65 0.62 0.90

2:30:00 0.00 0.00 0.25 0.32 0.42 0.41 0.45 0.43 0.62

2:35:00 0.00 0.00 0.16 0.22 0.28 0.28 0.31 0.29 0.42

2:40:00 0.00 0.00 0.10 0.14 0.17 0.17 0.19 0.18 0.26

2:45:00 0.00 0.00 0.05 0.07 0.09 0.09 0.10 0.10 0.14

2:50:00 0.00 0.00 0.02 0.03 0.04 0.04 0.04 0.04 0.05

2:55:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01

3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN
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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

MHFD-Detention, Version 4.03 (May 2020)
DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

For best results, include the 
stages of all grade slope 
changes (e.g. ISV and Floor) 
from the S-A-V table on 
Sheet 'Basin'. 

Also include the inverts of all 
outlets (e.g. vertical orifice, 
overflow grate, and spillway, 
where applicable).
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Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information 6923.1 Top of Micropool -- 0.00 -- -- -- 35 0.001

Selected BMP Type = EDB (Trickle Channel Inv) 6923.43 -- 0.33 -- -- -- 35 0.001 12 0.000

Watershed Area = 69.60 acres 6924 -- 0.90 -- -- -- 593 0.014 191 0.004

Watershed Length = 3,600 ft 6925 -- 1.90 -- -- -- 15,946 0.366 8,460 0.194

Watershed Length to Centroid = 1,500 ft 6926 -- 2.90 -- -- -- 21,804 0.501 27,335 0.628

Watershed Slope = 0.030 ft/ft 6927 -- 3.90 -- -- -- 26,657 0.612 51,565 1.184

Watershed Imperviousness = 33.60% percent (Spillway Invert) 6928 -- 4.90 -- -- -- 34,630 0.795 82,209 1.887

Percentage Hydrologic Soil Group A = 100.0% percent (Top of Bank) 6929 -- 5.90 -- -- -- 37,309 0.856 118,178 2.713

Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.941 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 2.412 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 1.746 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 2.380 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 2.898 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 4.083 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 5.199 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 6.686 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.68 in.) = 12.916 acre-feet 3.68 inches -- -- -- --

Approximate 2-yr Detention Volume = 1.524 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 2.028 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 2.521 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 3.162 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 3.622 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 4.324 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.941 acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --

Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.941 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

Total detention 
volume is less than 
100-year volume.

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Volume 
(ft 3)

Volume 
(ac-ft)

Area 
(acre)

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)

Falcon Meadows at Bent Grass Filing No. 2

Exisiting WQCV Pond - South (Analysis)

MHFD-Detention, Version 4.03 (May 2020)

Example Zone Configuration (Retention Pond)

CLH20 WQCV South_Analysis.xlsm, Basin 6/30/2022, 12:53 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP
1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

3.49 Zone 1 (WQCV) 3.49 Zone 1 (WQCV)

0.00 Zone 2 0.00 Zone 2

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)

0.000

0.680

1.360

2.040

2.720

0.000

0.215

0.430

0.645

0.860

0.00 1.50 3.00 4.50 6.00

Vo
lu

m
e 

(a
c-

ft
)

Ar
ea

 (a
cr

es
)

Stage (ft.)

Area (acres) Volume (ac-ft)

0

9400

18800

28200

37600

0

5

10

15

20

0.00 1.50 3.00 4.50 6.00

Ar
ea

 (s
q.

ft
.)

Le
ng

th
, W

id
th

 (f
t.

)

Stage (ft)

Length (ft) Width (ft) Area (sq.ft.)

CLH20 WQCV South_Analysis.xlsm, Basin 6/30/2022, 12:53 PM



  Project:

  Basin ID:

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 3.49 0.941 Orifice Plate

Zone 2

Zone 3

Total (all zones) 0.941

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.670E-02 ft2

Depth at top of Zone using Orifice Plate = 3.41 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 2.41 sq. inches (diameter = 1-3/4 inches) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.14 2.27

Orifice Area (sq. inches) 2.41 2.41 2.41

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = ft2

Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Not Selected Not Selected Not Selected Not Selected

Overflow Weir Front Edge Height, Ho = 3.50 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.50 feet
Overflow Weir Front Edge Length = 6.00 feet Overflow Weir Slope Length = 6.00 feet

Overflow Weir Grate Slope = 0.00 H:V Grate Open Area / 100-yr Orifice Area = 5.87
Horiz. Length of Weir Sides = 6.00 feet Overflow Grate Open Area w/o Debris = 28.80 ft2

Overflow Grate Open Area % = 80% %, grate open area/total area Overflow Grate Open Area w/ Debris = 14.40 ft2

Debris Clogging % = 50% %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = 2.50 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 4.91 ft2

Circular Orifice Diameter = 30.00 inches Outlet Orifice Centroid = 1.25 feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 4.90 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.93 feet

Spillway Crest Length = 24.00 feet Stage at Top of Freeboard = 5.83 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.85 acres

Freeboard above Max Water Surface = 0.00 feet Basin Volume at Top of Freeboard = 2.65 acre-ft

Max Ponding Depth of Target Storage Volume = 3.49 feet Discharge at Top of Freeboard = 135.47 cfs

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
CUHP Runoff Volume (acre-ft) = 0.941 2.412 1.746 2.380 2.898 4.083 5.199 6.686 12.916

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.746 2.380 2.898 4.083 5.199 6.686 12.916
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.4 0.8 1.1 10.5 21.0 35.0 91.0

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.02 0.15 0.30 0.50 1.31

Peak Inflow Q (cfs) = N/A N/A 17.5 24.1 29.6 47.0 61.9 80.6 155.3
Peak Outflow Q (cfs) = 0.4 74.6 7.7 14.0 18.8 35.4 49.6 58.2 138.4

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 17.2 16.5 3.4 2.4 1.7 1.5
Structure Controlling Flow = Plate Spillway Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A 2.12 0.26 0.5 0.6 1.2 1.7 2.0 2.2
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 46 45 48 47 45 43 40 37 26
Time to Drain 99% of Inflow Volume (hours) = 49 49 52 51 51 49 48 47 42

Maximum Ponding Depth (ft) = 3.49 5.55 3.75 3.88 3.96 4.20 4.38 4.82 5.85
Area at Maximum Ponding Depth (acres) = 0.57 0.83 0.59 0.61 0.62 0.67 0.70 0.78 0.85

Maximum Volume Stored (acre-ft) = 0.942 2.417 1.087 1.165 1.215 1.376 1.499 1.816 2.670

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)

Falcon Meadows at Bent Grass Filing No. 2

Exisiting WQCV Pond - South (Analysis)

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Example Zone Configuration (Retention Pond)
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 2 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 350 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 376 Slope 0.030

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 556 Shape 4.27

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 389

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 397 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 421 0.93

WQ Plate Flow at 100yr depth = 0.46 0.97(diameter = 1-1/8 inches) 50 Year 439

CLOG #1= 40% 1.08(diameter = 1-3/16 inches) 100 Year 483 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 586 1 Z2_Boolean

Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 6.00 120,000 140

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.00 (December 2019)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.01 0.79

0:15:00 0.00 0.00 1.10 1.78 2.24 1.53 1.98 1.90 3.87

0:20:00 0.00 0.00 4.41 5.94 7.13 4.60 5.49 5.81 9.65

0:25:00 0.00 0.00 10.85 15.61 19.66 10.61 13.20 14.60 26.52

0:30:00 0.00 0.00 16.03 22.62 28.01 28.50 37.86 45.41 91.19

0:35:00 0.00 0.00 17.45 24.13 29.62 42.31 55.85 71.47 139.37

0:40:00 0.00 0.00 17.06 23.18 28.26 46.96 61.90 80.57 155.33

0:45:00 0.00 0.00 15.88 21.50 26.13 45.64 59.83 79.44 153.41

0:50:00 0.00 0.00 14.69 20.01 24.16 42.82 55.75 74.22 145.10

0:55:00 0.00 0.00 13.67 18.61 22.38 39.29 50.94 68.18 134.29

1:00:00 0.00 0.00 12.82 17.39 20.95 35.78 46.19 62.46 123.69

1:05:00 0.00 0.00 12.15 16.40 19.79 32.95 42.45 58.03 116.21

1:10:00 0.00 0.00 11.34 15.47 18.69 30.24 38.78 52.87 105.87

1:15:00 0.00 0.00 10.44 14.41 17.59 27.59 35.17 47.37 94.37

1:20:00 0.00 0.00 9.56 13.24 16.28 24.82 31.43 41.72 82.34

1:25:00 0.00 0.00 8.77 12.14 14.83 22.13 27.81 36.28 70.90

1:30:00 0.00 0.00 8.16 11.30 13.70 19.55 24.40 31.46 61.34

1:35:00 0.00 0.00 7.73 10.73 12.86 17.64 21.98 27.98 54.33

1:40:00 0.00 0.00 7.40 10.11 12.13 16.19 20.10 25.35 48.70

1:45:00 0.00 0.00 7.08 9.45 11.45 14.94 18.47 23.02 43.67

1:50:00 0.00 0.00 6.78 8.82 10.81 13.78 16.94 20.89 39.06

1:55:00 0.00 0.00 6.29 8.21 10.13 12.70 15.50 18.86 34.70

2:00:00 0.00 0.00 5.74 7.59 9.33 11.64 14.10 16.90 30.54

2:05:00 0.00 0.00 5.02 6.67 8.14 10.16 12.21 14.52 25.86

2:10:00 0.00 0.00 4.26 5.66 6.85 8.55 10.19 12.05 21.10

2:15:00 0.00 0.00 3.54 4.68 5.61 6.98 8.23 9.64 16.49

2:20:00 0.00 0.00 2.88 3.79 4.51 5.53 6.41 7.39 12.19

2:25:00 0.00 0.00 2.30 3.02 3.58 4.23 4.78 5.35 8.56

2:30:00 0.00 0.00 1.85 2.41 2.93 3.15 3.54 3.87 6.31

2:35:00 0.00 0.00 1.52 2.00 2.46 2.46 2.76 2.94 4.79

2:40:00 0.00 0.00 1.27 1.68 2.06 1.97 2.21 2.29 3.64

2:45:00 0.00 0.00 1.06 1.40 1.72 1.60 1.78 1.79 2.75

2:50:00 0.00 0.00 0.88 1.17 1.42 1.29 1.43 1.39 2.07

2:55:00 0.00 0.00 0.73 0.96 1.17 1.05 1.15 1.08 1.54

3:00:00 0.00 0.00 0.61 0.79 0.96 0.84 0.93 0.85 1.17

3:05:00 0.00 0.00 0.50 0.65 0.79 0.69 0.76 0.69 0.95

3:10:00 0.00 0.00 0.42 0.53 0.64 0.56 0.61 0.56 0.76

3:15:00 0.00 0.00 0.34 0.43 0.51 0.45 0.49 0.45 0.61

3:20:00 0.00 0.00 0.27 0.34 0.40 0.35 0.38 0.35 0.47

3:25:00 0.00 0.00 0.21 0.26 0.31 0.27 0.29 0.27 0.35

3:30:00 0.00 0.00 0.15 0.19 0.23 0.20 0.21 0.20 0.25

3:35:00 0.00 0.00 0.11 0.14 0.16 0.14 0.15 0.13 0.16

3:40:00 0.00 0.00 0.07 0.09 0.11 0.09 0.10 0.08 0.10

3:45:00 0.00 0.00 0.04 0.06 0.06 0.05 0.05 0.05 0.05

3:50:00 0.00 0.00 0.02 0.03 0.03 0.03 0.02 0.02 0.01

3:55:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

For best results, include the 
stages of all grade slope 
changes (e.g. ISV and Floor) 
from the S-A-V table on 
Sheet 'Basin'. 

Also include the inverts of all 
outlets (e.g. vertical orifice, 
overflow grate, and spillway, 
where applicable).

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

MHFD-Detention, Version 4.03 (May 2020)
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Worksheet Protected

User Input

Calculated cells Designer:

Company:

***Design Storm: 1-Hour Rain Depth WQCV Event 0.60 inches Date:

***Minor Storm: 1-Hour Rain Depth 5-Year Event 1.50 inches Project:

***Major Storm: 1-Hour Rain Depth 100-Year Event 2.52 inches Location:

Optional User Defined Storm CUHP

(CUHP) NOAA 1 Hour Rainfall Depth and 
Frequency for User Defined Storm

100-Year Event

Max Intensity for Optional User Defined Storm 0

SITE INFORMATION (USER-INPUT)

Sub-basin Identifier A-2

Receiving Pervious Area Soil Type Loamy Sand

Total Area (ac., Sum of DCIA, UIA, RPA, & SPA) 0.710 
Directly Connected Impervious Area (DCIA, acres) 0.000

Unconnected Impervious Area (UIA, acres) 0.090

Receiving Pervious Area (RPA, acres) 0.620

Separate Pervious Area (SPA, acres) 0.000

C

CALCULATED RESULTS (OUTPUT)

Total Calculated Area (ac, check against input) 0.710

Directly Connected Impervious Area (DCIA, %) 0.0%

Unconnected Impervious Area (UIA, %) 12.7%

Receiving Pervious Area (RPA, %) 87.3%

Separate Pervious Area (SPA, %) 0.0%

AR (RPA / UIA) 6.889

Ia Check 0.130

f / I for WQCV Event: 3.2

f / I for 5-Year Event: 0.5

f / I for 100-Year Event: 0.4

f / I for Optional User Defined Storm CUHP:

IRF for WQCV Event: 0.28

IRF for 5-Year Event: 0.54

IRF for 100-Year Event: 0.56

IRF for Optional User Defined Storm CUHP:

Total Site Imperviousness:  Itotal 12.7%

Effective Imperviousness for WQCV Event: 3.6%

Effective Imperviousness for 5-Year Event: 6.9%

Effective Imperviousness for 100-Year Event: 7.1%

LID / EFFECTIVE IMPERVIOUSNESS CREDITS

WQCV Event CREDIT:  Reduce Detention By: 67.8% N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
This line only for 10-Year Event N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

100-Year Event CREDIT**:  Reduce Detention By: 51.7% N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
User Defined CUHP CREDIT:  Reduce Detention By:

Total Site Imperviousness: 12.7% Notes:

Total Site Effective Imperviousness for WQCV Event: 3.6% * Use Green-Ampt average infiltration rate values from Table 3-3.
Total Site Effective Imperviousness for 5-Year Event: 6.9% ** Flood control detention volume credits based on empirical equations from Storage Chapter of USDCM.

Total Site Effective Imperviousness for 100-Year Event: 7.1% *** Method assumes that 1-hour rainfall depth is equivalent to 1-hour intensity for calculation purposed
Total Site Effective Imperviousness for Optional User Defined Storm CUHP: 

Effective Imperviousness for Optional User Defined Storm CUHP:

Site-Level Low Impact Development (LID) Design Effective Impervious Calculator
LID Credit by Impervious Reduction Factor (IRF) Method

Galloway & Company
June 29, 2022
Falcon Meadows at Bent Grass Filing No. 4
Falcon, CO

TJE

RPA Treatment Type: Conveyance (C), 
Volume (V), or Permeable Pavement (PP)

UD-BMP (Version 3.06, November 2016)

CLH19_IRF Calcs Basin A-2.xlsm, IRF 6/29/2022, 6:59 PM



 

 
 

APPENDIX F 

Drainage Maps (Refer to Appendix B for Existing Drainage Maps) 
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