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ENGINEER'S STATEMENT: 
The attached drainage plan and report were prepared under my direction and supervision and 
are correct to the best of my knowledge and belief.  Said drainage report has been prepared 
according to the criteria established by the County for drainage reports and said report is in 
conformity with the applicable master plan of the drainage basin.  I accept responsibility for any 
liability caused by any negligent acts, errors, or omissions on my part in preparing this report. 
 
 
 
            
Marc A. Whorton Colorado P.E. #37155   Date 
 
 
OWNER’S/DEVELOPER'S STATEMENT: 
I, the owner/developer, have read and will comply with all of the requirements specified in this 
drainage report and plan. 

 
Business Name: CLASSIC SRJ LAND, LLC    
 
By:           
 
Title:           
 
Address:  2138 Flying Horse Club Drive    

 
    Colorado Springs, CO  80921    
 

 
 
EL PASO COUNTY: 
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso 
County Engineering Criteria Manual and Land Development Code as amended. 
 
 
 
            
Joshua Palmer, P.E.      Date 
County Engineer, / ECM Administrator    
 
Conditions:   
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PURPOSE 

The purpose of this Preliminary Drainage Report is to address on-site and off-site drainage 

patterns and identify specific drainage improvements and facilities required to minimize impacts 

to the adjacent properties.   

 

GENERAL DESCRIPTION 

The Sterling ranch East Filing No. 6 Preliminary Plan is 56.13-acre site located in portions sections 

27 and 34, township 12 south, range 65 west of the sixth principal meridian.  198 urban 

residential lots are planned.  The site is bounded on the north and east by unplatted, future 

Sterling Ranch residential development, to the south by planned Briargate Parkway ROW 

extension and to the west by existing planned public ROW (Sterling Ranch Road).  The site is in 

the upper portion of the Sand Creek East Fork Drainage Basin.  Urban single family residential is 

proposed in this Filing that is consistent with the latest approved Sterling Ranch Sketch Plan 

Amendment. 

 

The overall area for this property includes Tract I of the adjacent Foursquare at Sterling Ranch 

East Filing No. 1 development, which is proposed to be Pond FSD-16.  The original design for this 

detention/stormwater quality facility was to have a large useable park area (multiple ball fields) 

as a component in the upper section of the 100-yr ponding area.  After discussions with County 

Parks staff, it was determined that this type of park use within a pond area would not get credit 

for urban park fees.  Thus, with the proposed Sterling Ranch East Filing No. 6 development, Pond 

FSD-16 is still planned to be a detention/stormwater quality to handle all the previously 

anticipated developed flows but now designed without the large ball field area.  This allows for 

the reconfiguration of the northeast portion of the original pond area to be used for proposed 

lots.  Also, Tract I was re-zoned to PUD along with the Foursquare at Sterling Ranch Filing No. 1 

approval.  However, with Sterling Ranch East Filing No. 6 development, we are proposing to 

change the zoning of the original Tract I to RS-5000 to be consistent with the surrounding land 

use east of Sterling Ranch Road.    
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The average soil condition reflects Hydrologic Group “A” (Columbine gravelly sandy loam) as 

determined by the “Web Soil Survey of El Paso County Area,” prepared by the Natural Resources 

Conservation Service (see map in Appendix).  Type A soils were used to determine the pre-

development conditions however, a mix a both Type A and Type B soils are utilized for developed 

site conditions as some import is anticipated for this development. 

 

 

EXISTING DRAINAGE CONDITIONS 

The Sterling Ranch East Filing No. 6 property is located in the upper portion of the Sand Creek 

East Fork Drainage Basin.  The south western portion of the site along with a gravel access road 

traversing the site are the areas of the property that are currently disturbed.  The rest of the 

site is covered with native grasses with no trees or other vegetation. 

This site has been previously studied in the “2018 Sterling Ranch MDDP”, prepared by M&S Civil 

Consultants, Inc., June 2018 and most recently by “MDDP Amendment for Sterling Ranch”, 

prepared by JR Engineering, LLC, dated September 2022 and “Sterling Ranch MDDP 

Amendment No. 2 & Preliminary Drainage Report for Sterling Ranch East Preliminary Plan 1”, 

prepared by Classic Consulting, dated January 2023.  The latter report analyzed the pre-

development conditions for the flows off-site to the south.  The entire site currently drains as 

sheet flow in a southerly direction within the previously studied pre-development basins EX-9, 

EX-10 and EX-10A.  These are referenced in the Appendix. 

 

The following descriptions represent these pre-development basins for the property: 

Basin EX-9 (Q5 = 59 cfs, Q100 = 122 cfs) consists of approximately 139.3 acres of property that 

sheet flows in a southerly direction.  This basin is similar to the original MDDP with the northern 

portion of the west basin line defining the westerly edge of the East Fork basin.  The flows seem 

to remain as sheet flows as they travel towards the proposed Pond FSD-16 (designed under 

Foursquare at Sterling Ranch Filing No. 1 development due west of this project) and Briargate 

Parkway (currently under construction).     
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Basin EX-10 (Q5 = 105 cfs, Q100 = 222 cfs) consists of approximately 265.9 acres of property at the 

extreme top of the Sand Creek East Fork Basin.  The off-site northern portion of this basin is 

within the Black Forest, heavily treed area.  The off-site eastern portion of the basin contains 

existing 5 ac. lot development (Indian Wells Subd. Filing 1).  The flows from this large basin sheet 

flow in a southerly direction across the northern portion of the Sterling Ranch property and enter 

Basin EX-10A. 

 

Basin EX-10A (Q5 = 46 cfs, Q100 = 103 cfs) consists of approximately 153.5 acres of property that 

sheet flows in a southerly direction through the Sterling Ranch property.  The combined flows 

from both basins EX-10 and EX-10A seem to remain as sheet flow traveling in a southerly 

direction, again towards the proposed Pond FSD-16 and Briargate Parkway 

 

 

PROPOSED DRAINAGE CONDITIONS 

As described in the General Description of the report, this proposed Preliminary Plan 

development contains 56.13 acres of urban residential lots.  The Final Plat for (Foursquare at 

Sterling Ranch East Filing No. 1 - PCD No. SF2236) was recently approved with Tract I containing 

Pond FSD-16.  This report describes how this facility will be reconfigured yet still designed to 

handle all the anticipated developed flows as previously planned.  Thus, this report remains 

consistent with the recently approved MDDP and Preliminary Drainage Report for Sterling Ranch 

East Preliminary Plan No. 1.  

 

Development of these urban lots proposed will consist of overlot grading and utility installation 

for the planned roadways and lots.  Per the El Paso County ECM, Section I.7.1.B, all urban lots are 

required to provide Water Quality Capture Volume (WQCV).  Thus, the proposed FSD-16 facility 

within this development will continue to provide WQCV along with an Excess Urban Runoff 

Volume (EURV) in the lower portion of the facility storage volume with an outlet control device.  

Frequent and infrequent inflows are released at rates approximating undeveloped conditions.  

This concept provides some mitigation of increased runoff volume by releasing a portion of the 
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increased runoff at a low rate over an extended period of time, up to 72 hours.  This means that 

frequent storms, smaller than the 2-year event, will be reduced to very low flows near or below 

the sediment carrying threshold value for downstream drainage ways.  Also, by incorporating an 

outlet structure that limits the 100-year runoff to the undeveloped condition rate, the discharge 

hydrograph for storms between the 2 year and the 100-year event will approximate the 

hydrograph for the undeveloped conditions and will help effectively mitigate the effects of 

development.  As reasonably possible, WQCV will be provided for all new roads and urban lots. 

 

The following developed basin descriptions will start at the north end of the project and move 

south and describe how this development proposes to handle both the off-site and on-site 

drainage conditions both from an interim standpoint based on adjacent construction phasing and 

the ultimate buildout scenario.  This report will also include the adjusted Pond FSD-16 final 

design. 

 

Design Point 1 (Q5 = 12 cfs, Q100 = 30 cfs) represents developed flows from Basins A1 (5.7 ac.) 

and A2 (3.6 ac.) that are tributary to the proposed sump condition at Design Point 1.  At this 

location, Type R sump inlets will be sized to completely collect both the 5-yr. and 100-yr. 

developed flows.  A public storm system within the ROW will convey these developed flows 

further downstream.  Sizing of these facilities will be provided in the future FDR. 

 

Design Point 2 (Q5 = 6 cfs, Q100 = 13 cfs) represents developed flows from Basin B (4.6 ac.) that 

are tributary to the proposed sump condition at Design Point 2.  At this location, Type R sump 

inlets will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A public 

storm system within the ROW will convey these developed flows further downstream.  Sizing of 

these facilities will be provided in the future FDR. 

 

Design Point 3 (Q5 = 2 cfs, Q100 = 5 cfs) represents developed flows from Basin C (1.6 ac.) that 

are tributary to Design Point 3.  It is planned that at this location a Type R at-grade inlet will be 

sized to completely collect the 5-yr. developed flows with some minimal flow-by of the 100-yr. 
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flows.  A public storm system within the ROW will convey the collected flows further 

downstream.  Sizing of this facility will be provided in the future FDR. 

 

Design Point 4 (Q5 = 10 cfs, Q100 = 26 cfs) represents developed flows from Basin D (8.7 ac.) that 

are tributary to the proposed sump condition at Design Point 4.  At this location, Type R sump 

inlets will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A storm 

system within the ROW and tract will convey these developed flows further downstream 

towards the proposed large diameter storm system within Sterling Ranch Road.  Sizing of these 

facilities will be provided in the future FDR. 

 

Design Point 5 (Q5 = 3 cfs, Q100 = 8 cfs) represents developed flows from Basin E (2.6 ac.) that 

are tributary to the proposed sump condition at Design Point 5.  At this location, Type R sump 

inlets will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A public 

storm system within the ROW will convey these developed flows further downstream.  Sizing of 

these facilities will be provided in the future FDR. 

 

Design Point 6 (Q5 = 3 cfs, Q100 = 6 cfs) represents developed flows from Basin F (2.0 ac.) that 

are tributary to the proposed sump condition at Design Point 6.  At this location, Type R sump 

inlets will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A public 

storm system within the ROW will convey these developed flows further downstream.  Sizing of 

these facilities will be provided in the future FDR. 

 

Design Point 7 (Q5 = 3 cfs, Q100 = 8 cfs) represents developed flows from Basin G (2.8 ac.) that 

are tributary to the proposed sump condition at Design Point 7.  At this location, Type R sump 

inlets will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A public 

storm system within the ROW will convey these developed flows further downstream.  Sizing of 

these facilities will be provided in the future FDR. 
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Design Point 8 (Q5 = 3 cfs, Q100 = 7 cfs) represents developed flows from Basin H (2.2 ac.) that 

are tributary to the proposed sump condition at Design Point 8.  At this location, Type R sump 

inlets will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A public 

storm system within the ROW will convey these developed flows further downstream.  Sizing of 

these facilities will be provided in the future FDR. 

 

Design Point 9 (Q5 = 3 cfs, Q100 = 9 cfs) represents developed flows from Basin I (2.7 ac.) and 

the anticipated minimal 100-yr. flow-by from Design Point 3 that are tributary to Design Point 9.  

It is planned that at this location a Type R at-grade inlet will be sized to completely collect the 5-

yr. developed flows with some minimal flow-by of the 100-yr. flows.  A public storm system 

within the ROW will convey the collected flows further downstream.  Sizing of this facility will 

be provided in the future FDR. 

 

Design Point 10 (Q5 = 5 cfs, Q100 = 13 cfs) represents developed flows from Basin J (4.2 ac.) that 

are tributary to the proposed sump condition at Design Point 10.  At this location, Type R sump 

inlets will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A storm 

system within the ROW and drainage esmt. will convey these developed flows and the collected 

flows from the Design Points mentioned above directly into Pond FSD-16.  Sizing of these 

facilities will be provided in the future FDR. 

 

Design Point 11 (Q5 = 44 cfs, Q100 = 110 cfs) represents the total developed flows from this 

development that are tributary to this storm outfall into Pond FSD-16.  Sizing of this storm 

outfall and the proposed concrete forebay structure will be provided in the future FDR. 

 

The following Design Points are proposed to collect anticipated future or already planned 

residential development to the north and west of Sterling Ranch Road that are tributary to 

Pond FSD-16.  The P1-F1 and P1-F2 basins are anticipated areas for future development within 

Sterling Ranch to the north and the F4 basins represent the Sterling Ranch East Filing No. 4 
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areas as planned and consistent with the approved “Sterling Ranch East Phase 1 Preliminary 

Plan - Filings 1-4” (SP224).    

 

Design Point 12 (Q5 = 12 cfs, Q100 = 32 cfs) represents the anticipated developed flows from 

future residential use within Basin P1-F2 (11.5 ac.) that are tributary to the proposed sump 

condition at Design Point 12 within Sterling Ranch Road.  At this location, Type R sump inlets 

will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A public storm 

system within the ROW will convey these developed flows further downstream.  Sizing of these 

facilities and future storm stubs to the north will be provided in the future FDR. 

 

Design Point 13 (Q5 = 10 cfs, Q100 = 23 cfs) represents the anticipated developed flows from the 

planned Sterling Ranch East Filing No. 4 residential use within Basin F4-1 (7.8 ac.) that are 

tributary to the proposed sump condition at Design Point 13.  At this location, Type R sump 

inlets will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A public 

storm system within the ROW will convey these developed flows further downstream.  Sizing of 

these facilities will be provided in a future FDR. 

 

Design Point 14 (Q5 = 3 cfs, Q100 = 7 cfs) represents the anticipated developed flows from the 

planned Sterling Ranch East Filing No. 4 residential use within Basin F4-2 (2.3 ac.) that are 

tributary to the proposed sump condition at Design Point 14.  At this location, a Type R sump 

inlet will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A storm 

system within a drainage esmt. and tract will convey these developed flows further 

downstream.  Sizing of this facility will be provided in a future FDR. 

 

Design Point 15 (Q5 = 9 cfs, Q100 = 26 cfs) represents the anticipated developed flows from the 

planned Sterling Ranch East Filing No. 4 residential use within Basin F4-3 (9.8 ac.) that are 

tributary to the proposed sump condition at Design Point 15.  At this location, Type R sump 

inlets will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A public 

storm system within the ROW will convey these developed flows along with some collected 
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flows from an anticipated upstream Type R at-grade inlet further downstream.  Sizing of these 

facilities will be provided in a future FDR. 

 

Design Point 16 (Q5 = 2 cfs, Q100 = 6 cfs) represents the anticipated developed flows from the 

planned Sterling Ranch East Filing No. 4 residential use within Basin F4-4 (1.7 ac.) that are 

tributary to the proposed sump condition at Design Point 16.  At this location, Type R sump 

inlets will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A public 

storm system within the ROW will convey these developed flows along with the collected flows 

from the Design Points described above further downstream towards the large diameter storm 

system within Sterling Ranch Road.  Sizing of these facilities and the storm system outfall will be 

provided in a future FDR. 

 

Design Point 17 (Q5 = 7 cfs, Q100 = 17 cfs) represents the anticipated developed flows from the 

planned Sterling Ranch East Filing No. 4 residential use within Basin F4-5 (6.9 ac.) along with 

some flow-by from the anticipated upstream Type R at-grade inlet that are tributary to the 

proposed sump condition at Design Point 17.  At this location, Type R sump inlets will be sized 

to completely collect both the 5-yr. and 100-yr. developed flows.  A public storm system within 

the ROW will convey these developed flows further downstream.  Sizing of these facilities will 

be provided in a future FDR. 

 

Design Point 18 (Q5 = 16 cfs, Q100 = 38 cfs) represents the anticipated developed flows from the 

planned Sterling Ranch East Filing No. 4 residential use within Basin F4-6 (13.3 ac.) that are 

tributary to the proposed sump condition at Design Point 13.  It is anticipated that upstream at-

grade inlets will be required within this basin.  At this location, Type R sump inlets will be sized 

to completely collect both the 5-yr. and 100-yr. developed flows.  A public storm system within 

the ROW will convey these developed flows further downstream.  Sizing of these facilities along 

with the anticipated at-grade inlets will be provided in a future FDR. 
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Design Point 19 (Q5 = 9 cfs, Q100 = 22 cfs) represents the anticipated developed flows from the 

planned Sterling Ranch East Filing No. 4 residential use within Basin F4-7 (7.8 ac.) that are 

tributary to the proposed sump condition at Design Point 19.  At this location, Type R sump 

inlets will be sized to completely collect both the 5-yr. and 100-yr. developed flows.  A storm 

system within a tract will convey these developed flows along with the collected flows from the 

Design Points described above further downstream towards the large diameter storm system 

within Sterling Ranch Road.  Sizing of these facilities and the storm system outfall will be 

provided in a future FDR. 

 

Design Point 20 (Q5 = 4 cfs, Q100 = 10 cfs) represents the developed flows from the designed 

Foursquare at Sterling Ranch East Filing No. 1 development within Basin OS-3 (3.5 ac.) that are 

tributary to the designed sump condition at Design Point 20.  At this location, a designed 10’ 

Type R sump inlet will completely collect both the 5-yr. and 100-yr. developed flows.  This 

remains consistent with Design Point 5 (Q5 = 4.5 cfs, Q100 = 10.5 cfs) as described in the 

approved FDR for Foursquare at Sterling Ranch East Filing No. 1 (SF2236).  A designed public 

storm system conveys these developed flows further downstream within the Foursquare 

development.    

 

Design Point 21 (Q5 = 4 cfs, Q100 = 9 cfs) represents anticipated developed flows from Basin OS-

1 (2.0 ac.) along the north side of Sterling Ranch Road that are tributary to Design Point 21.  A 

Type R at-grade inlet is proposed at this location that will be sized to completely collect the 5-

yr. developed flows with some minimal flow-by of the 100-yr. flows.  A public storm system 

within the ROW will convey the collected flows towards the public storm system within Sterling 

Ranch Road.  Sizing of this facility will be provided in the future FDR.  This remains consistent 

with Design Point 13 (Q5 = 5.4 cfs, Q100 = 15.1 cfs) as described in the approved FDR for 

Foursquare at Sterling Ranch East Filing No. 1 (SF2236). 

 

Design Point 22 (Q5 = 5 cfs, Q100 = 9 cfs) represents anticipated developed flows from Basin OS-

2 (2.0 ac.) along the south side of Sterling Ranch Road that are tributary to Design Point 22.  A 
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Type R at-grade inlet is proposed at this location that will be sized to completely collect the 5-

yr. developed flows with some minimal flow-by of the 100-yr. flows.  A public storm system 

within the ROW will convey the collected flows towards the public storm system within Sterling 

Ranch Road.  Sizing of this facility will be provided in the future FDR.  This remains consistent 

with Design Point 14 (Q5 = 4.0 cfs, Q100 = 11.2 cfs) as described in the approved FDR for 

Foursquare at Sterling Ranch East Filing No. 1 (SF2236). 

 

Design Point 23 (Q5 = 125 cfs, Q100 = 308 cfs) represents the total developed flows from all the 

planned and anticipated future residential development upstream as described above that are 

tributary to this storm outfall into Pond FSD-16.  Sizing of this storm outfall and the proposed 

concrete forebay/impact structure will be provided in the future FDR.  This remains fairly 

consistent with Design Point 4 (Q5 = 218 cfs, Q100 = 379 cfs) as described in the approved 

Sterling Ranch MDDP Amendment No. 2 and PDR for Sterling Ranch East Preliminary Plan No.1 

(SP224).  The hydrologic calculation method difference between this report using rational 

method and the MDDP/PDR using SWWM 5.1 proves challenging for exact flow comparison.  

However, the future final drainage report(s) for these various proposed developments will 

provide the final determination of the interim and ultimate developed flow conditions. 

 

Design Point 24 (Q5 = 52 cfs, Q100 = 124 cfs) represents the total developed flows from all the 

designed residential development tributary to this storm outfall into Pond FSD-16 from 

Foursquare at Sterling Ranch East Filing No. 1 and Sterling Ranch East Filing No. 2 as designed 

and approved in the FDR for Foursquare at Sterling Ranch East Filing No. 1 (SF2236)  

 

Basin N (Q5 = 0.2 cfs, Q100 = 0.9 cfs) represents developed flows from rear yards of lots and the 

open space tract adjacent to Sterling Ranch Road.  These flows sheet flow into the easterly curb 

line of Sterling Ranch Road and travel as curb and gutter flow in a southerly direction towards 

the downstream 15’ Type R at-grade inlet planned with Foursquare at Sterling Ranch Filing 1.  

This basin was previously accounted for as Basin OS-4 in the Foursquare FDR.  

 



 

   
  Page 14 

Basin L (Q5 = 3 cfs, Q100 = 9 cfs) represents developed flows from rear lots and Tract H that 

sheet flow directly into Pons FSD-16.  Basin O (Q5 = 3 cfs, Q100 = 14 cfs) represents developed 

flows from the actual pond area itself, which sheet flow into the proposed concrete trickle 

channels and then routed towards the outlet structure. 

 

Basin K (Q5 = 2 cfs, Q100 = 6 cfs) represents developed flows from rear yards of lots 1-6 that are 

not able to be captured and routed to Pond FSD-16.  However, these developed flows will enter 

the proposed north curb line of Briargate Parkway and travel as curb and gutter flow in a 

westerly direction towards the planned Type R sump inlet just east of Sterling Ranch Road.  This 

condition is consistent with the approved Sterling Ranch MDDP Amendment No. 2 and PDR for 

Sterling Ranch East Preliminary Plan No.1 (SP224) as previously planned Basin P1-A5.  These 

developed flows within this basin are completely captured and routed downstream within the 

public storm system within Sterling Ranch Road and ultimately enter Pond FSD-14A as planned 

in the Sterling Ranch East Filing No. 1 FDR (SF2235).  

 

Basin M (Q5 = 2 cfs, Q100 = 4 cfs) represents developed flows from the north half of the 

proposed Appleton Dr. public roadway.  These developed flows travel as curb and gutter flows 

in a southeasterly direction towards an off-site temporary sediment basin.  These flows will 

ultimately be treated in a future downstream SWQ facility. 

  

  

DETENTION / STORMWATER QUALITY FACILITES 

As required, storm water quality measures will be utilized in order to reduce the amount of 

sediment, debris and pollutants that are allowed to enter Sand Creek.  These features include but 

are not limited to Pond FSD-16 and temporary sediment basins (All owned and maintained by 

Sterling Ranch Metro District).  All of these permanent BMPs will have final design data provided 

with the future FDR.  All urban areas require detention and will provide a Water Quality Capture 

Volume (WQCV) and Excess Urban Runoff Volume (EURV) in the lower portion of the facility 

storage volume that will release the more frequent storms at a slower rate to help minimize the 
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effects of development of the property.  The proposed facilities are to be private facilities with 

ownership and maintenance by the Sterling Ranch Metropolitan District.  After completion of 

construction and upon the Board of County Commissioners acceptance, all the drainage facilities 

within the public Right-of-Way will be owned and maintained by El Paso County. 

 

There are two scenarios planned for in this report: 

Interim Condition: Assumes development of Sterling Ranch East Filing No. 2, 

Foursquare at Sterling Ranch Filing No. 1 and the proposed Sterling 

Ranch East Filing No. 6 only. 
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Ultimate Condition: Assumes full build-out of all surrounding residential land use 

tributary to Pond FSD-16. 

 

This condition compares to the approved Sterling Ranch MDDP Amendment No. 2 and PDR for 

Sterling Ranch East Preliminary Plan No.1 (SP224) that presented and ultimate condition as 

follows: 220.9 ac. with 46.0% Imp. 

 



 

   
  Page 17 

The following represents the proposed Pond FSD-16 design incorporating the grading revisions 

within the pond and the removal of the play field area as presented in the original design:  

(See MHFD-Detention Design Sheets in Appendix) 

  

Interim Condition: 

Total Tributary acreage: 115.26 Ac. 

1.732 Ac.-ft. WQCV required 

3.254 Ac.-ft. EURV required 

 3.703 Ac.-ft. 100-yr. Storage 

 8.690 Ac.-ft. Total 

 Total In-flow:    Q5 = 62 cfs,    Q100 = 189 cfs 

Pond Design Release:   Q5 = 1.7 cfs,   Q100 = 3.3 cfs 

(Ownership and maintenance by the Sterling Ranch Metro District) 

 

 

Ultimate Condition: 

Total Tributary acreage: 211.16 Ac. 

3.649 Ac.-ft. WQCV required 

8.421 Ac.-ft. EURV required 

 7.526 Ac.-ft. 100-yr. Storage 

 19.596 Ac.-ft. Total 

 Total In-flow:    Q5 = 206 cfs,    Q100 = 513 cfs 

Pond Design Release:   Q5 = 4.0 cfs,   Q100 = 119.1 cfs 

(Ownership and maintenance by the Sterling Ranch Metro District) 
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DRAINAGE CRITERIA 

Hydrologic 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.  Individual on-site developed basin design used for 

detention/SWQ basin sizing was calculated using the Rational Method.  Runoff Coefficients are 

based on the imperviousness of the particular land use and the hydrologic soil type in accordance 

with Table 6-6.  The average rainfall intensity, by recurrence interval found in the Intensity-

Duration-Frequency (IDF) curves in Figure 6-5. (See Appendix) 

 

The City of Colorado Springs/El Paso County DCM requires the Four Step Process for receiving 

water protection that focuses on reducing runoff volumes, treating the water quality capture 

volume (WQCV), stabilizing drainage ways, and implementing long-term source controls. The 

Four Step Process pertains to management of smaller, frequently occurring storm events, as 

opposed to larger storms for which drainage and flood control infrastructure are sized. 

Implementation of these four steps helps to achieve storm water permit requirements. 

This site adheres to this Four Step Process as follows: 

 

1. Employ Runoff Reduction Practices:  All proposed lot impervious area (roof tops, patios, 

etc.) will sheet flow across landscaped portions of front and rear yards and through open 

space areas to slow runoff and increase time of concentration prior to being conveyed to 

the proposed public streets or detention facilities.  This will minimize directly connected 

impervious areas within the project site.  Final Drainage Report will provide further detail 

on basins that will be providing Runoff Reduction.    

 

2. Stabilize Drainageways: After developed flows utilize the runoff reduction practices 

through the front and rear yards, developed flows will travel via curb and gutter within 

the public streets and eventually public storm systems.  These collected flows are then 

routed directly to the proposed extended detention basins (full-spectrum facilities).  



 

   
  Page 19 

Where developed flows are not able to be routed to public street, sheet flows will travel 

across landscaped rear yards and then through undeveloped property prior to being 

released off-site.  Final Drainage Report will provide further detail on basins that will be 

providing Runoff Reduction. 

 

3. Provide Water Quality Capture Volume (WQCV):  Runoff from this development will be 

treated through capture and slow release of the WQCV and excess urban runoff volume 

(EURV) in the proposed Full-Spectrum permanent Extended Detention Basins designed 

per current El Paso County drainage criteria.  For any area that is not able to be captured 

and routed to a permanent EDB, Runoff Reduction practices are required and will be 

provided in the rear setbacks of the lots or within the open space tract within these 

specific basins.  Final Drainage Report will provide further detail on basins that will be 

providing Runoff Reduction. 

 

4. Consider need for Industrial and Commercial BMPs:  No industrial or commercial uses 

are proposed within this development.  However, a site-specific storm water quality and 

erosion control plan and narrative along with the grading and erosion control plan will be 

submitted with the future Final Plat submittal.  Details such as site-specific sediment and 

erosion control construction BMP’s as well as temporary and permanent BMP’s will be 

detailed in this plan and narrative to protect receiving waters.  BMP’s will be constructed 

and maintained as the development has been graded and erosion control methods 

employed. 

 

 

FLOODPLAIN STATEMENT 

No portion of this site is located within a floodplain as determined by the Flood Insurance Rate 

Maps (F.I.R.M.) Map Number 08041C0533G and 08041C535G with effective date of December 7, 

2018 (See Appendix). 
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DRAINAGE AND BRIDGE FEES 

This site lies entirely within the Sand Creek Drainage Basin boundaries. 

There is no final platting proposed at this time.  These fees using the impervious acreage method 

approved by El Paso County will be defined in the future Final Drainage Report.   

 

 
 
SUMMARY 
 
The proposed Sterling Ranch East Filing No. 6 is within the Sand Creek Drainage Basin.  

Recommendations are made within this report concerning necessary improvements that will be 

required as a result of development of this property.  The points of storm water release from the 

proposed site are required to be at or below the calculated historic flow quantities.  The 

development of the proposed site does not significantly impact any downstream facility or 

property to an extent greater than that which currently exists in the pre-development conditions.  

All drainage facilities within this report were sized according to the Drainage Criteria Manuals 

and the full-spectrum storm water quality requirements. 

 
 
 
 
 
 
PREPARED BY: 
 
Classic Consulting Engineers & Surveyors, LLC 
 

Marc A. Whorton, P.E. 
Project Manager         maw/118360/PDR.doc 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

19 Columbine gravelly sandy 
loam, 0 to 3 percent slopes

146.7 86.2%

71 Pring coarse sandy loam, 3 to 
8 percent slopes

23.5 13.8%

Totals for Area of Interest 170.2 100.0%
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Natural Resources
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El Paso County Area, Colorado

19—Columbine gravelly sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 367p
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Columbine and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Columbine

Setting
Landform: Flood plains, fan terraces, fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 14 inches: gravelly sandy loam
C - 14 to 60 inches: very gravelly loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to 

very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XY214CO - Gravelly Foothill
Hydric soil rating: No

Minor Components

Fluvaquentic haplaquolls
Percent of map unit: 1 percent

Map Unit Description: Columbine gravelly sandy loam, 0 to 3 percent slopes---El Paso County 
Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/26/2024
Page 1 of 2



Landform: Swales
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 21, Aug 24, 2023

Map Unit Description: Columbine gravelly sandy loam, 0 to 3 percent slopes---El Paso County 
Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/26/2024
Page 2 of 2



El Paso County Area, Colorado

71—Pring coarse sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369k
Elevation: 6,800 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Pring and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Pring

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile
A - 0 to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High 

(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R048AY222CO - Loamy Park
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/26/2024
Page 1 of 2



Other soils
Percent of map unit:
Hydric soil rating: No

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 21, Aug 24, 2023

Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/26/2024
Page 2 of 2
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JOB NAME: STERLING RANCH EAST FILING NO. 6 - PRELIM. PLAN
JOB NUMBER: 1183.60
DATE: 10/01/24
CALCULATED BY: MAW

DCM TABLE 6-6

BASIN

TOTAL
AREA (AC) LAND USE

PERCENT      
IMPERVIOUS AREA (AC) C(2) C(5) C(100) LAND USE

PERCENT      
IMPERVIOUS AREA (AC) C(2) C(5) C(100) C(2) C(5) C(100) CA(2) CA(5) CA(100)

WEIGHTED %       
IMPERVIOUS

A1 5.70 RES 1/6 AC. 52.5% 5.10 0.32 0.38 0.55 OPEN SPACE 7.0% 0.60 0.05 0.12 0.39 0.29 0.35 0.53 1.66 1.98 3.01 47.7%
A2 3.60 RES 1/6 AC. 52.5% 3.60 0.32 0.38 0.55 0.00 0.02 0.08 0.35 0.32 0.38 0.55 1.15 1.35 1.96 52.5%
A3 1.50 RES 1/6 AC. 52.5% 1.50 0.32 0.38 0.55 0.00 0.89 0.90 0.96 0.32 0.38 0.55 0.48 0.56 0.82 52.5%
B 4.60 RES 1/6 AC. 52.5% 4.60 0.32 0.38 0.55 0.00 0.02 0.08 0.35 0.32 0.38 0.55 1.47 1.73 2.51 52.5%
C 1.60 RES 1/6 AC. 52.5% 1.60 0.32 0.38 0.55 0.00 0.02 0.08 0.35 0.32 0.38 0.55 0.51 0.60 0.87 52.5%
D 8.70 RES 1/6 AC. 52.5% 7.93 0.32 0.38 0.55 POCKET PARK 7.0% 0.77 0.05 0.12 0.39 0.30 0.35 0.53 2.58 3.07 4.62 48.5%
E 2.60 RES 1/6 AC. 52.5% 2.60 0.32 0.38 0.55 0.00 0.02 0.08 0.35 0.32 0.38 0.55 0.83 0.98 1.42 52.5%
F 2.00 RES 1/6 AC. 52.5% 2.00 0.32 0.38 0.55 0.00 0.89 0.90 0.96 0.32 0.38 0.55 0.64 0.75 1.09 52.5%
G 2.80 RES 1/5 AC. 46.0% 2.80 0.28 0.34 0.52 0.00 0.02 0.08 0.35 0.28 0.34 0.52 0.78 0.95 1.46 46.0%
H 2.20 RES 1/6 AC. 52.5% 2.20 0.32 0.38 0.55 0.00 0.89 0.90 0.96 0.32 0.38 0.55 0.70 0.83 1.20 52.5%
I 2.70 RES 1/6 AC. 52.5% 2.70 0.32 0.38 0.55 0.00 0.02 0.08 0.35 0.32 0.38 0.55 0.86 1.01 1.47 52.5%
J 4.20 RES 1/6 AC. 52.5% 4.20 0.32 0.38 0.55 0.00 0.89 0.90 0.96 0.32 0.38 0.55 1.34 1.58 2.29 52.5%
K 1.70 RES 1/6 AC. 52.5% 1.37 0.32 0.38 0.55 OPEN SPACE 0.33 0.05 0.12 0.39 0.27 0.33 0.51 0.45 0.55 0.88 42.3%
L 2.60 RES 1/5 AC. 46.0% 2.35 0.28 0.34 0.52 OPEN SPACE 7.0% 0.25 0.05 0.12 0.39 0.26 0.32 0.51 0.67 0.83 1.32 42.3%
M 0.62 RES 1/5 AC. 46.0% 0.12 0.28 0.34 0.52 STREET 100.0% 0.50 0.89 0.90 0.96 0.77 0.79 0.87 0.48 0.49 0.54 89.5%
N 0.30 RES 1/5 AC. 46.0% 0.10 0.28 0.34 0.52 OPEN SPACE 7.0% 0.20 0.05 0.12 0.39 0.13 0.19 0.43 0.04 0.06 0.13 20.0%
O 6.20 RES 1/5 AC. 46.0% 0.00 0.28 0.34 0.52 POND TRACT 7.0% 6.20 0.05 0.12 0.39 0.05 0.12 0.39 0.31 0.74 2.42 7.0%

F4-1 7.80 RES 1/6 AC. 52.5% 7.80 0.32 0.38 0.55 0.00 0.02 0.08 0.35 0.32 0.38 0.55 2.50 2.93 4.25 52.5%
F4-2 2.30 RES 1/6 AC. 52.5% 2.30 0.32 0.38 0.55 0.00 0.02 0.08 0.35 0.32 0.38 0.55 0.74 0.86 1.25 52.5%
F4-3 9.80 RES 1/6 AC. 52.5% 6.10 0.32 0.38 0.55 OPEN SPACE 7.0% 3.70 0.05 0.12 0.39 0.22 0.28 0.49 2.14 2.73 4.77 35.3%
F4-4 1.70 RES 1/6 AC. 52.5% 1.70 0.32 0.38 0.55 0.00 0.89 0.90 0.96 0.32 0.38 0.55 0.54 0.64 0.93 52.5%
F4-5 6.90 RES 1/6 AC. 52.5% 6.90 0.32 0.38 0.55 0.00 0.02 0.08 0.35 0.32 0.38 0.55 2.21 2.59 3.76 52.5%
F4-6 13.30 RES 1/6 AC. 52.5% 13.30 0.32 0.38 0.55 0.00 0.89 0.90 0.96 0.32 0.38 0.55 4.26 4.99 7.25 52.5%
F4-7 7.80 RES 1/6 AC. 52.5% 7.80 0.32 0.38 0.55 0.00 0.02 0.08 0.35 0.32 0.38 0.55 2.50 2.93 4.25 52.5%

OS-1 2.00 RES 1/6 AC. 52.5% 1.40 0.32 0.38 0.55 STREET 100.0% 0.60 0.89 0.90 0.96 0.49 0.54 0.67 0.98 1.07 1.35 66.8%
OS-2 2.00 RES 1/6 AC. 52.5% 1.00 0.32 0.38 0.55 STREET 100.0% 1.00 0.89 0.90 0.96 0.61 0.64 0.76 1.21 1.28 1.51 76.3%
OS-3 3.50 RES 1/5 AC. 46.0% 3.50 0.28 0.34 0.52 0.00 0.57 0.59 0.70 0.28 0.34 0.52 0.98 1.19 1.80 46.0%

P1-F1 60.60 RES 1/6 AC. 52.5% 60.60 0.32 0.38 0.55 0.00 0.57 0.59 0.70 0.32 0.38 0.55 19.39 22.73 33.03 52.5%
P1-F2 11.50 RES 1/6 AC. 52.5% 9.00 0.32 0.38 0.55 OPEN SPACE 7.0% 2.50 0.05 0.12 0.39 0.26 0.32 0.51 3.01 3.68 5.88 42.6%
P INT 25.80 UNDEVELOPED 0.0% 24.95 0.02 0.08 0.35 STREET 100.0% 0.85 0.89 0.90 0.96 0.05 0.11 0.37 1.26 2.76 9.55 3.3%

TOTAL AREA 
TRIBUTARY TO 
POND FSD-16 212.70 51.4%

Tributary Area to         
NWesterly Outfall 134.40 51.6%

Tributary Area to           
Easterly Outfall 33.50 51.1%

*Tributary Area to         
SWesterly Outfall 35.70 58.4%

Basins tributary to 
Pond FSD-14A 1.70 42.3%

Basin tributary to 
future SWQ pond 0.62 89.5%

*  REFERENCE FDR FOR SRE2 & FOURSQUARE AT 
STERLING RANCH EAST FILING NO. 1

C VALUE DCM TABLE 6-6 WEIGHTED "C" VALUE

PRELIMINARY DRAINAGE REPORT ~ BASIN RUNOFF COEFFICIENT SUMMARY
WEIGHTED CAC VALUE DCM TABLE 6-6

Classic Consulting
118360 CALCS-MSTR 2023 PDR Page 1of 1 10/1/2024



JOB NAME: STERLING RANCH EAST FILING NO. 6 - PRELIM. PLAN
JOB NUMBER:
DATE:
CALC'D BY:

Tc=L/V

PRELIMINARY DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY
STREET  /  CHANNEL FLOW Tc

BASIN CA(2) CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL I(2) I(5) I(100) Q(2) Q(5) Q(100)
(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (in/hr) (cfs) (cfs) (cfs)

A1 1.66 1.98 3.01 0.12 100 2 14.1 775 2.5% 3.2 4.1 18.2 2.58 3.23 5.43 4 6 16

A2 1.15 1.35 1.96 0.12 100 2 14.1 900 1.5% 2.4 6.1 20.2 2.46 3.07 5.16 3 4 10

A3 0.48 0.56 0.82 0.12 50 1 10.0 650 1.5% 2.4 4.4 14.4 2.86 3.58 6.02 1 2 5

B 1.47 1.73 2.51 0.12 100 2 14.1 650 1.5% 2.4 4.4 18.5 2.56 3.21 5.38 4 6 13

C 0.51 0.60 0.87 0.12 100 2 14.1 380 2.0% 2.8 2.2 16.3 2.71 3.39 5.70 1 2 5

D 2.58 3.07 4.62 0.12 100 2 14.1 640 4.0% 4.0 2.7 16.7 2.68 3.36 5.63 7 10 26

E 0.83 0.98 1.42 0.12 100 2 14.1 240 1.5% 2.4 1.6 15.7 2.76 3.45 5.79 2 3 8

F 0.64 0.75 1.09 0.12 100 2 14.1 210 1.5% 2.4 1.4 15.5 2.77 3.47 5.83 2 3 6

G 0.78 0.95 1.46 0.12 100 2 14.1 230 1.5% 2.4 1.6 15.6 2.76 3.46 5.81 2 3 8

H 0.70 0.83 1.20 0.12 100 2 14.1 175 1.5% 2.4 1.2 15.3 2.79 3.49 5.87 2 3 7

I 0.86 1.01 1.47 0.12 100 2 14.1 665 3.5% 3.7 3.0 17.0 2.66 3.33 5.59 2 3 8

J 1.34 1.58 2.29 0.12 100 2 14.1 675 3.0% 3.5 3.2 17.3 2.64 3.30 5.55 4 5 13

K 0.45 0.55 0.88 0.12 80 3 10.2 10.2 3.27 4.09 6.87 1 2 6

L 0.67 0.83 1.32 0.12 90 3 11.3 11.3 3.15 3.95 6.63 2 3 9

INTENSITY TOTAL  FLOWS OVERLANDWEIGHTED

1183.60
10/01/24
MAW

Classic Consulting
118360 CALCS-MSTR 2023 PDR Page 1of 3 10/1/2024



JOB NAME: STERLING RANCH EAST FILING NO. 6 - PRELIM. PLAN
JOB NUMBER:
DATE:
CALC'D BY:

Tc=L/V

PRELIMINARY DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY
STREET  /  CHANNEL FLOW Tc

BASIN CA(2) CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL I(2) I(5) I(100) Q(2) Q(5) Q(100)
(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (in/hr) (cfs) (cfs) (cfs)

INTENSITY TOTAL  FLOWS OVERLANDWEIGHTED

1183.60
10/01/24
MAW

M 0.48 0.49 0.54 0.12 10 0.2 4.5 650 3.5% 3.7 2.9 7.3 3.66 4.59 7.71 2 2 4

N 0.04 0.06 0.13 0.12 70 2 10.5 10.5 3.24 4.06 6.82 0.1 0.2 0.9

O 0.31 0.74 2.42 0.12 100 2 14.1 300 1.0% 2.0 2.5 16.6 2.69 3.37 5.66 0.8 3 14

F4-1 2.50 2.93 4.25 0.12 100 2 14.1 670 2.5% 3.2 3.5 17.6 2.62 3.28 5.51 7 10 23

F4-2 0.74 0.86 1.25 0.12 100 2 14.1 350 2.5% 3.2 1.8 15.9 2.74 3.43 5.76 2 3 7

F4-3 2.14 2.73 4.77 0.12 100 2 14.1 730 2.5% 3.2 3.8 17.9 2.60 3.25 5.46 6 9 26

F4-4 0.54 0.64 0.93 0.12 50 1 10.0 770 2.5% 3.2 4.1 14.0 2.89 3.62 6.08 2 2 6

F4-5 2.21 2.59 3.76 0.12 100 2 14.1 2100 2.5% 3.2 11.1 25.1 2.20 2.75 4.61 5 7 17

F4-6 4.26 4.99 7.25 0.12 100 2 14.1 870 2.0% 2.8 5.1 19.2 2.52 3.15 5.29 11 16 38

F4-7 2.50 2.93 4.25 0.12 100 2 14.1 1070 2.7% 3.3 5.4 19.5 2.50 3.13 5.25 6 9 22

OS-1 0.98 1.07 1.35 0.12 80 5 8.6 900 3.5% 3.7 4.0 12.7 3.01 3.78 6.34 3 4 9

OS-2 1.21 1.28 1.51 0.12 80 3 10.2 900 3.5% 3.7 4.0 14.2 2.87 3.60 6.04 3 5 9

OS-3 0.98 1.19 1.80 0.12 75 2 11.1 700 1.5% 2.4 4.8 15.8 2.75 3.44 5.77 2.7 4 10

Classic Consulting
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JOB NAME: STERLING RANCH EAST FILING NO. 6 - PRELIM. PLAN
JOB NUMBER:
DATE:
CALC'D BY:

Tc=L/V

PRELIMINARY DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY
STREET  /  CHANNEL FLOW Tc

BASIN CA(2) CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL I(2) I(5) I(100) Q(2) Q(5) Q(100)
(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (in/hr) (cfs) (cfs) (cfs)

INTENSITY TOTAL  FLOWS OVERLANDWEIGHTED

1183.60
10/01/24
MAW

P1-F1 19.39 22.73 33.03 0.12 100 2 14.1 2000 1.5% 2.4 13.6 27.7 2.08 2.60 4.37 40 59 144

P1-F2 3.01 3.68 5.88 0.12 100 2 14.1 850 2.5% 3.2 4.5 18.6 2.56 3.20 5.37 8 12 32

P INT 1.26 2.76 9.55 0.12 300 8 22.2 100 1.5% 2.4 0.7 22.9 2.31 2.89 4.85 3 8 46

Classic Consulting
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JOB NAME: STERLING RANCH EAST FILING NO. 6 - PRELIM. PLAN
JOB NUMBER: 1183.60
DATE: 10/01/24
CALCULATED BY: MAW

*ALL STORM SEWER TO BE PRIVATE UNLESS OTHERWISE NOTED

Design
Point(s)

Contributing Basins / 
Design Point

Equivalent
CA(5)

Equivalent
CA(100)

Maximum
Tc

I(5) I(100) Q(5) Q(100)
Facility/ Inlet 

Size*

1 A1, A2, A3 3.90 5.79 20.2 3.07 5.16 12 30
Prop. Type R Sump 
Inlets

2 B 1.73 2.51 18.5 3.21 5.38 6 13
Prop. Type R Sump 
Inlets

3 C 0.60 0.87 16.3 3.39 5.70 2 5
Prop. Type R At -
Grade Inlet

4 D 3.07 4.62 16.7 3.36 5.63 10 26
Prop. Type R Sump 
Inlets

5 E 0.98 1.42 15.7 3.45 5.79 3 8
Prop. Type R Sump 
Inlets

6 F 0.75 1.09 15.5 3.47 5.83 3 6
Prop. Type R Sump 
Inlets

7 G 0.95 1.46 15.6 3.46 5.81 3 8
Prop. Type R Sump 
Inlets

8 H 0.83 1.20 15.3 3.49 5.87 3 7
Prop. Type R Sump 
Inlets

9 I, 100-yr Flow-by from DP-3 1.01 1.65 17.0 3.33 5.59 3 9
Prop. Type R At -
Grade Inlet

10 J 1.58 2.29 17.3 3.30 5.55 5 13
Prop. Type R Sump 
Inlets

11
POND FSD-16 INFLOW         
(EASTERLY FOREBAY)

15.38 22.89 23.2 2.87 4.81 44 110
Prop. Concrete 
Forebay

12 P1-F2 3.68 5.88 18.6 3.20 5.37 12 32
Prop. Type R Sump 
Inlets

13 F4-1 2.93 4.25 17.6 3.28 5.51 10 23
Prop. Type R Sump 
Inlets

14 F4-2 0.86 1.25 15.9 3.43 5.76 3 7
Prop. Type R Sump 
Inlet

Intensity Flow
PRELIMINARY DRAINAGE REPORT ~ SURFACE ROUTING SUMMARY

Classic Consulting
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JOB NAME: STERLING RANCH EAST FILING NO. 6 - PRELIM. PLAN
JOB NUMBER: 1183.60
DATE: 10/01/24
CALCULATED BY: MAW

*ALL STORM SEWER TO BE PRIVATE UNLESS OTHERWISE NOTED

Design
Point(s)

Contributing Basins / 
Design Point

Equivalent
CA(5)

Equivalent
CA(100)

Maximum
Tc

I(5) I(100) Q(5) Q(100)
Facility/ Inlet 

Size*

Intensity Flow
PRELIMINARY DRAINAGE REPORT ~ SURFACE ROUTING SUMMARY

15 F4-3 2.73 4.77 17.9 3.25 5.46 9 26
Prop. Type R Sump 
Inlets

16 F4-4 0.64 0.93 14.0 3.62 6.08 2 6
Prop. Type R Sump 
Inlets

17 F4-5 2.59 3.76 25.1 2.75 4.61 7 17
Prop. Type R Sump 
Inlets

18 F4-6 4.99 7.25 19.2 3.15 5.29 16 38
Prop. Type R Sump 
Inlets

19 F4-7 2.93 4.25 19.5 3.13 5.25 9 22
Prop. Type R Sump 
Inlets

20 OS-3 1.19 1.80 15.8 3.44 5.77 4 10
Prop. 10' At-Grade 
Type R Inlet

21 OS-1 1.07 1.35 12.7 3.78 6.34 4 9
Prop. Type R At -
Grade Inlet

22 OS-2 1.28 1.51 14.2 3.60 6.04 5 9
Prop. Type R At -
Grade Inlet

23
POND FSD-16 INFLOW         
(NWESTERLY FOREBAY)

46.41 68.22 26.1 2.69 4.51 125 308
Prop. Concrete 
Forebay and Impact 
Stucture

24
POND FSD-16 INFLOW         
(SWESTERLY FOREBAY)          
Taken from Foursquare FDR

14.97 21.26 15.4 3.48 5.84 52 124
Prop. Concrete 
Forebay

POND FSD-16                           
TOTALINFLOW         

78.33 116.11 27.1 2.63 4.42 206 513
Prop. Concrete 
Forebay

Classic Consulting
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JOB NAME: STERLING RANCH EAST FILING NO. 6 - PRELIM. PLAN
JOB NUMBER: 1183.60
DATE: 10/01/24
CALCULATED BY: MAW

TRIBUTARY BASIN BASIN AREA (AC) WEIGHTED % IMPERVIOUS
A1 5.70 47.7%
A2 3.60 52.5%
A3 1.50 52.5%
B 4.60 52.5%
C 1.60 52.5%
D 8.70 48.5%
E 2.60 52.5%
F 2.00 52.5%
G 2.80 46.0%
H 2.20 52.5%
I 2.70 52.5%
J 4.20 52.5%
L 2.60 42.3%
N 0.30 20.0%
O 6.20 7.0%

OS-1 2.00 66.8%
OS-2 2.00 76.3%
P INT 25.80 3.3%

Ref: Sterling Ranch East Fil. 2 & 
Foursquare approved FDR 34.16 57.5%

TOTAL 115.26 40.2%

POND FSD-16 (Interim) EFF. IMPERVIOUS % 40.2%

POND  FSD-16 TRIBUTARY BASINS (Interim)

Classic Consulting
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JOB NAME: STERLING RANCH EAST FILING NO. 6 - PRELIM. PLAN
JOB NUMBER: 1183.60
DATE: 10/01/24
CALCULATED BY: MAW

TRIBUTARY BASIN BASIN AREA (AC) WEIGHTED % IMPERVIOUS
A1 5.70 47.7%
A2 3.60 52.5%
A3 1.50 52.5%
B 4.60 52.5%
C 1.60 52.5%
D 8.70 48.5%
E 2.60 52.5%
F 2.00 52.5%
G 2.80 46.0%
H 2.20 52.5%
I 2.70 52.5%
J 4.20 52.5%
L 2.60 42.3%
N 0.30 20.0%
O 6.20 7.0%

F4-1 7.80 52.5%
F4-2 2.30 52.5%
F4-3 9.80 35.3%
F4-4 1.70 52.5%
F4-5 6.90 52.5%
F4-6 13.30 52.5%
F4-7 7.80 52.5%
OS-1 2.00 66.8%
OS-2 2.00 76.3%
P1-F1 60.60 52.5%
P1-F2 11.50 42.6%

Sterling Ranch East Fil. 2 & 
Foursquare per approved FDR 34.16 57.5%

TOTAL 211.16 50.4%

POND FSD-16 (Ultimate) EFF. IMPERVIOUS % 50.4%

POND  FSD-16 TRIBUTARY BASINS (Ultimate)

Classic Consulting
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STORMWATER QUALITY CALCULATIONS 

  



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 1,027 0.024

Selected BMP Type = EDB 7092 -- 0.50 -- -- -- 1,027 0.024 514 0.012

Watershed Area = 115.26 acres 7094 -- 2.50 -- -- -- 17,010 0.390 18,550 0.426

Watershed Length = 4,000 ft 7096 -- 4.50 -- -- -- 60,913 1.398 96,473 2.215

Watershed Length to Centroid = 2,000 ft 7098 -- 6.50 -- -- -- 141,508 3.249 298,894 6.862

Watershed Slope = 0.025 ft/ft 7100 -- 8.50 -- -- -- 168,799 3.875 609,201 13.985

Watershed Imperviousness = 40.20% percent 7102 -- 10.50 -- -- -- 187,503 4.304 965,503 22.165

Percentage Hydrologic Soil Group A = 75.0% percent 7104 -- 12.50 -- -- -- 206,914 4.750 1,359,920 31.219

Percentage Hydrologic Soil Group B = 25.0% percent 7106 -- 14.50 -- -- -- 226,802 5.207 1,793,636 41.176

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) = 1.732 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 4.986 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 3.996 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 5.337 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 6.736 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 9.412 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 11.477 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 14.381 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3 in.) = 18.904 acre-feet 3.00 inches -- -- -- --

Approximate 2-yr Detention Volume = 3.298 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 4.431 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 5.642 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 6.786 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 7.516 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 8.690 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 1.732 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 3.254 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 3.703 acre-feet -- -- -- --

Total Detention Basin Volume = 8.690 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 -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

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)

STERLING RANCH EAST FILING NO. 6 - PRELIMINARY PLAN

POND FSD-16  (INTERIM)

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

118360 MHFD-Detention_v4-06 - FSD-16 INTERIM revised, Basin 9/30/2024, 4:48 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

4.14 Zone 1 (WQCV) 4.14 Zone 1 (WQCV)

5.87 Zone 2 (EURV) 5.87 Zone 2 (EURV)

7.05 Zone 3 (100-year) 7.05 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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  Project:

  Basin ID:

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 4.14 1.732 Orifice Plate

Zone 2 (EURV) 5.87 3.254 Orifice Plate

Zone 3 (100-year) 7.05 3.703 Weir&Pipe (Restrict)

Total (all zones) 8.690

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A 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
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft2

Depth at top of Zone using Orifice Plate = 8.50 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 20.40 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. 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 1.70 3.40 5.10 6.80

Orifice Area (sq. inches) 5.00 5.00 10.00 16.00 16.00

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 = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A 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 Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 8.50 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 8.50 N/A feet
Overflow Weir Front Edge Length = 20.00 N/A feet Overflow Weir Slope Length = 4.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 4.43 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 55.68 N/A ft2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 27.84 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 12.57 N/A ft2

Outlet Pipe Diameter = 48.00 N/A inches Outlet Orifice Centroid = 2.00 N/A feet
Restrictor Plate Height Above Pipe Invert = 48.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 12.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.00 feet

Spillway Crest Length = 170.00 feet Stage at Top of Freeboard = 14.50 feet
Spillway End Slopes = 6.00 H:V Basin Area at Top of Freeboard = 5.21 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 41.18 acre-ft

Max Ponding Depth of Target Storage Volume = 8.46 feet Discharge at Top of Freeboard = 1758.30 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 3.00
CUHP Runoff Volume (acre-ft) = 1.732 4.986 3.996 5.337 6.736 9.412 11.477 14.381 18.904

Inflow Hydrograph Volume (acre-ft) = N/A N/A 3.996 5.337 6.736 9.412 11.477 14.381 18.904
CUHP Predevelopment Peak Q (cfs) = N/A N/A 1.1 1.8 9.1 37.6 55.9 83.0 124.3

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.08 0.33 0.49 0.72 1.08

Peak Inflow Q (cfs) = N/A N/A 45.7 61.7 79.3 123.7 152.4 188.8 248.6
Peak Outflow Q (cfs) = 0.9 1.7 1.4 1.7 2.0 2.6 2.9 3.3 39.7

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.0 0.2 0.1 0.1 0.0 0.3
Structure Controlling Flow = Plate Plate Plate Plate Plate Plate Plate Plate Overflow Weir 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A 0.6
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) = 43 68 64 71 78 89 96 104 103
Time to Drain 99% of Inflow Volume (hours) = 45 75 69 78 86 98 106 115 115

Maximum Ponding Depth (ft) = 4.14 5.87 5.35 5.88 6.34 7.13 7.70 8.46 9.10
Area at Maximum Ponding Depth (acres) = 1.22 2.67 2.18 2.67 3.10 3.45 3.62 3.86 4.00

Maximum Volume Stored (acre-ft) = 1.744 4.999 3.738 4.999 6.354 8.970 10.949 13.792 16.349

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

STERLING RANCH EAST FILING NO. 6 - PRELIMINARY PLAN

POND FSD-16  (INTERIM)

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)

118360 MHFD-Detention_v4-06 - FSD-16 INTERIM revised, Outlet Structure 9/30/2024, 4:48 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) 4 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 415

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 536

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 588

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 589

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 635 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 714 1.00

WQ Plate Flow at 100yr depth = 3.34 0.97(diameter = 1-1/8 inches) 50 Year 771

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 847 1 Z1_Boolean

n*Cdw #1 = 0.60 1.20(diameter = 1-1/4 inches) 500 Year 911 1 Z2_Boolean

n*Cdo #1 = 0.74 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= N/A 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 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 1 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

Overflow Weir 1

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 16.00 1,800,000 1,760

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
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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 0.32 0.03 0.81

0:15:00 0.00 0.00 2.75 4.54 5.67 3.83 5.00 4.72 6.83

0:20:00 0.00 0.00 11.56 15.95 19.06 12.23 14.56 15.29 19.42

0:25:00 0.00 0.00 28.04 39.25 48.07 27.83 33.49 36.39 46.60

0:30:00 0.00 0.00 41.89 57.58 73.21 72.17 89.67 103.64 138.83

0:35:00 0.00 0.00 45.66 61.69 79.35 110.19 136.45 166.16 220.74

0:40:00 0.00 0.00 43.52 57.62 73.76 123.70 152.36 188.84 248.57

0:45:00 0.00 0.00 39.76 52.55 66.94 117.73 144.92 183.99 241.28

0:50:00 0.00 0.00 36.13 48.08 60.70 108.55 134.14 172.34 226.41

0:55:00 0.00 0.00 33.10 44.18 55.37 97.62 120.66 157.03 206.93

1:00:00 0.00 0.00 30.66 40.73 51.02 87.81 108.32 143.34 189.91

1:05:00 0.00 0.00 28.37 37.38 46.96 79.23 97.42 132.24 175.94

1:10:00 0.00 0.00 25.70 34.23 43.16 70.78 86.77 118.02 157.08

1:15:00 0.00 0.00 23.05 31.18 39.86 62.23 76.03 101.96 135.42

1:20:00 0.00 0.00 21.00 28.76 37.15 53.99 65.80 86.45 114.61

1:25:00 0.00 0.00 19.56 26.85 34.42 48.06 58.38 74.87 99.08

1:30:00 0.00 0.00 18.36 25.17 31.62 43.07 52.09 65.67 86.53

1:35:00 0.00 0.00 17.25 23.60 29.02 38.69 46.56 57.91 75.93

1:40:00 0.00 0.00 16.18 21.67 26.60 34.57 41.38 50.91 66.35

1:45:00 0.00 0.00 15.11 19.55 24.28 30.78 36.64 44.40 57.45

1:50:00 0.00 0.00 14.04 17.46 22.01 27.09 32.03 38.16 48.99

1:55:00 0.00 0.00 12.50 15.50 19.69 23.55 27.62 32.30 41.10

2:00:00 0.00 0.00 10.80 13.65 17.28 20.26 23.51 26.94 33.88

2:05:00 0.00 0.00 8.87 11.36 14.33 16.16 18.55 20.83 25.86

2:10:00 0.00 0.00 7.17 9.25 11.67 12.29 14.07 15.53 19.32

2:15:00 0.00 0.00 5.84 7.54 9.55 9.50 10.85 11.76 14.63

2:20:00 0.00 0.00 4.80 6.18 7.85 7.55 8.59 9.07 11.22

2:25:00 0.00 0.00 3.94 5.05 6.42 6.03 6.82 6.99 8.58

2:30:00 0.00 0.00 3.21 4.12 5.22 4.82 5.44 5.41 6.56

2:35:00 0.00 0.00 2.60 3.34 4.19 3.84 4.31 4.14 4.95

2:40:00 0.00 0.00 2.09 2.66 3.32 3.02 3.38 3.15 3.72

2:45:00 0.00 0.00 1.68 2.10 2.61 2.36 2.64 2.44 2.87

2:50:00 0.00 0.00 1.35 1.65 2.05 1.86 2.07 1.92 2.26

2:55:00 0.00 0.00 1.08 1.31 1.62 1.48 1.65 1.54 1.81

3:00:00 0.00 0.00 0.85 1.01 1.27 1.16 1.29 1.21 1.42

3:05:00 0.00 0.00 0.64 0.76 0.96 0.89 0.98 0.92 1.08

3:10:00 0.00 0.00 0.47 0.55 0.70 0.65 0.72 0.67 0.78

3:15:00 0.00 0.00 0.32 0.38 0.48 0.45 0.50 0.46 0.53

3:20:00 0.00 0.00 0.20 0.25 0.30 0.29 0.32 0.29 0.33

3:25:00 0.00 0.00 0.11 0.14 0.17 0.16 0.18 0.16 0.18

3:30:00 0.00 0.00 0.05 0.07 0.07 0.07 0.08 0.07 0.07

3:35:00 0.00 0.00 0.02 0.02 0.02 0.02 0.02 0.01 0.01

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 4.06 (July 2022)
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 1,027 0.024

Selected BMP Type = EDB 7092 -- 0.50 -- -- -- 1,027 0.024 514 0.012

Watershed Area = 211.16 acres 7094 -- 2.50 -- -- -- 17,010 0.390 18,550 0.426

Watershed Length = 4,000 ft 7096 -- 4.50 -- -- -- 60,913 1.398 96,473 2.215

Watershed Length to Centroid = 2,000 ft 7098 -- 6.50 -- -- -- 141,508 3.249 298,894 6.862

Watershed Slope = 0.040 ft/ft 7100 -- 8.50 -- -- -- 168,799 3.875 609,201 13.985

Watershed Imperviousness = 50.40% percent 7102 -- 10.50 -- -- -- 187,503 4.304 965,503 22.165

Percentage Hydrologic Soil Group A = 75.0% percent 7104 -- 12.50 -- -- -- 206,914 4.750 1,359,920 31.219

Percentage Hydrologic Soil Group B = 25.0% percent 7106 -- 14.50 -- -- -- 226,802 5.207 1,793,636 41.176

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) = 3.649 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 12.070 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 9.525 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 12.584 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 15.518 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 20.431 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 24.383 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 29.685 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3 in.) = 38.102 acre-feet 3.00 inches -- -- -- --

Approximate 2-yr Detention Volume = 8.083 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 10.753 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 13.421 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 15.909 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 17.449 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 19.596 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 3.649 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 8.421 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 7.526 acre-feet -- -- -- --

Total Detention Basin Volume = 19.596 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)

STERLING RANCH EAST FILING NO. 6 - PRELIMINARY PLAN

POND FSD-16  (ULTIMATE)

MHFD-Detention, Version 4.06 (July 2022)

Volume 
(ft 3)

Volume 
(ac-ft)

Area 
(acre)

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)

118360 MHFD-Detention_v4-06 - FSD-16 ULTIMATE - revised, Basin 10/1/2024, 7:19 AM



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

5.31 Zone 1 (WQCV) 5.31 Zone 1 (WQCV)

8.00 Zone 2 (EURV) 8.00 Zone 2 (EURV)

9.90 Zone 3 (100-year) 9.90 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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  Project:

  Basin ID:

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 5.31 3.649 Orifice Plate

Zone 2 (EURV) 8.00 8.421 Orifice Plate

Zone 3 (100-year) 9.90 7.526 Weir&Pipe (Restrict)

Total (all zones) 19.596

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A 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
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft2

Depth at top of Zone using Orifice Plate = 8.50 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 20.40 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. 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 1.70 3.40 5.10 6.80

Orifice Area (sq. inches) 7.00 9.00 16.00 16.00 16.00

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 = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A 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 Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 8.50 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 8.50 N/A feet
Overflow Weir Front Edge Length = 20.00 N/A feet Overflow Weir Slope Length = 4.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 7.65 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 55.68 N/A ft2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 27.84 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 7.28 N/A ft2

Outlet Pipe Diameter = 48.00 N/A inches Outlet Orifice Centroid = 1.28 N/A feet
Restrictor Plate Height Above Pipe Invert = 27.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.70 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 12.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.00 feet

Spillway Crest Length = 170.00 feet Stage at Top of Freeboard = 14.50 feet
Spillway End Slopes = 6.00 H:V Basin Area at Top of Freeboard = 5.21 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 41.18 acre-ft

Max Ponding Depth of Target Storage Volume = 10.33 feet Discharge at Top of Freeboard = 1662.93 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 3.00
CUHP Runoff Volume (acre-ft) = 3.649 12.070 9.525 12.584 15.518 20.431 24.383 29.685 38.102

Inflow Hydrograph Volume (acre-ft) = N/A N/A 9.525 12.584 15.518 20.431 24.383 29.685 38.102
CUHP Predevelopment Peak Q (cfs) = N/A N/A 2.5 4.3 22.0 90.4 132.9 192.7 287.5

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.10 0.43 0.63 0.91 1.36

Peak Inflow Q (cfs) = N/A N/A 150.0 201.0 249.2 349.9 422.7 509.9 659.8
Peak Outflow Q (cfs) = 2.1 4.1 3.4 4.0 9.6 50.6 94.5 119.1 126.1

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.9 0.4 0.6 0.7 0.6 0.4
Structure Controlling Flow = Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.8 1.6 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) = 39 66 60 67 73 71 69 67 64
Time to Drain 99% of Inflow Volume (hours) = 43 72 66 74 80 79 78 77 76

Maximum Ponding Depth (ft) = 5.31 8.00 7.13 7.96 8.67 9.21 9.60 10.33 11.73
Area at Maximum Ponding Depth (acres) = 2.15 3.72 3.45 3.70 3.91 4.03 4.11 4.27 4.58

Maximum Volume Stored (acre-ft) = 3.651 12.087 8.970 11.901 14.608 16.750 18.378 21.436 27.582

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 4.06 (July 2022)

STERLING RANCH EAST FILING NO. 6 - PRELIMINARY PLAN

POND FSD-16  (ULTIMATE)

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) 4 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 532

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 714

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 801

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 797

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 868 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 922 1.00

WQ Plate Flow at 100yr depth = 5.27 0.97(diameter = 1-1/8 inches) 50 Year 961

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 1034 1 Z1_Boolean

n*Cdw #1 = 0.60 1.20(diameter = 1-1/4 inches) 500 Year 1174 1 Z2_Boolean

n*Cdo #1 = 0.74 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= N/A 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 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 1 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 16.00 1,800,000 1,670

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

MHFD-Detention, Version 4.06 (July 2022)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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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 1.42 0.14 3.58

0:15:00 0.00 0.00 12.35 20.29 25.24 17.00 21.90 20.87 29.49

0:20:00 0.00 0.00 49.49 67.25 79.92 50.99 59.98 63.60 79.26

0:25:00 0.00 0.00 111.46 151.98 183.94 108.83 129.02 139.92 176.35

0:30:00 0.00 0.00 150.01 200.97 249.17 257.47 312.34 356.57 465.52

0:35:00 0.00 0.00 144.21 188.61 234.49 349.94 422.66 509.88 659.80

0:40:00 0.00 0.00 125.08 160.46 197.56 342.75 411.41 504.90 646.50

0:45:00 0.00 0.00 106.20 136.43 167.65 297.45 357.37 448.93 574.29

0:50:00 0.00 0.00 89.06 116.55 141.62 256.11 309.10 393.62 505.06

0:55:00 0.00 0.00 75.55 98.82 119.02 214.93 259.13 334.40 430.57

1:00:00 0.00 0.00 66.64 86.77 105.10 175.92 211.23 281.24 363.83

1:05:00 0.00 0.00 60.33 78.08 95.50 151.17 180.92 248.74 323.46

1:10:00 0.00 0.00 52.50 70.03 86.39 128.92 153.66 209.37 272.09

1:15:00 0.00 0.00 44.08 60.80 77.43 107.91 128.06 167.18 216.56

1:20:00 0.00 0.00 36.76 51.19 66.82 87.33 102.91 129.04 166.09

1:25:00 0.00 0.00 31.20 43.69 55.56 68.96 80.43 95.60 121.83

1:30:00 0.00 0.00 28.22 39.90 48.32 53.64 62.09 70.25 88.90

1:35:00 0.00 0.00 26.85 37.97 44.22 44.30 50.99 55.43 69.70

1:40:00 0.00 0.00 26.08 34.85 41.33 38.87 44.44 46.90 58.38

1:45:00 0.00 0.00 25.60 31.57 39.23 35.47 40.30 41.08 50.56

1:50:00 0.00 0.00 25.22 29.22 37.82 33.15 37.52 37.23 45.32

1:55:00 0.00 0.00 22.88 27.51 36.15 31.63 35.72 34.53 41.61

2:00:00 0.00 0.00 19.93 25.65 33.22 30.57 34.46 32.68 39.11

2:05:00 0.00 0.00 15.78 20.56 26.31 24.89 28.01 26.34 31.40

2:10:00 0.00 0.00 11.55 14.86 18.88 17.86 20.06 18.88 22.44

2:15:00 0.00 0.00 8.39 10.75 13.57 12.86 14.42 13.64 16.17

2:20:00 0.00 0.00 6.04 7.72 9.77 9.30 10.41 9.91 11.74

2:25:00 0.00 0.00 4.30 5.36 6.89 6.53 7.31 6.98 8.26

2:30:00 0.00 0.00 2.95 3.64 4.77 4.52 5.05 4.82 5.70

2:35:00 0.00 0.00 1.99 2.51 3.30 3.18 3.55 3.38 3.98

2:40:00 0.00 0.00 1.23 1.64 2.10 2.08 2.31 2.20 2.58

2:45:00 0.00 0.00 0.66 0.96 1.18 1.21 1.34 1.26 1.47

2:50:00 0.00 0.00 0.28 0.46 0.53 0.57 0.63 0.59 0.68

2:55:00 0.00 0.00 0.09 0.14 0.15 0.17 0.18 0.17 0.19

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 4.06 (July 2022)
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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EXISTING CONDITIONS SWMM MODEL MAP 



STERLING RANCH EAST PRELIMINARY PLAN NO. 1
Pre-Developed Subcatchment Runoff

   
   SWMM *SWMM *SWMM Peak Runoff Peak Runoff

Subcatchment Area Imperv. Width (Lw) Slope (Sw) 5 yr. 100 yr.

STERLING RANCH EAST PRELIMINARY PLAN NO. 1 (Ac.) (%) (ft.) (%) (CFS) (CFS)

Pre-Developed Surface Routing EX-10           265.9 7% 3365 3.41% 105 222
   EX10A           153.5 5% 1857 4.05% 46 103

Peak Runoff Peak Runoff EX-11  +          214.3 4% 3255 3.01% 54 129
Design Point 5 yr. 100 yr. EX-13  +           94.8 6% 1877 3.97% 36 85
(South Bndy.) (CFS) (CFS) EX-4A           44.2 8% 3355 1.09% 19 50

4 46 105 EX-5            26.2 8% 1959 1.65% 12 32
4A 1 5 EX-7            152.8 5% 2234 3.13% 46 105
5 5 23 EX-7A           2.4 2% 416 2.70% 1 5

5A 2 9 EX-8            32.2 2% 1679 1.47% 5 23
6 59 122 EX-8A           6.6 2% 698 1.80% 2 9

6A 7 19 EX-9            139.3 8% 1837 3.19% 59 122
7 110 249 EX-9A           21.8 5% 786 3.01% 7 19

56 60 160 TR-12  +          4.7 5% 544 4.13% 2 9
TR-20  +          23.2 7% 1388 3.21% 10 32
TR-4  +           4.4 5% 645 2.76% 2 9
TR-5  +          13.7 5% 990 2.70% 5 17
TR-6  +            1.5 5% 519 1.55% 1 4
TR-7  +            2.6 5% 233 5.84% 1 5

*  Reference SWMM Catchment Shape Parameter Finder for calculations



Convert Natural Catchment to a Rectangular Shape 
Z=0.5
Z=1
0.5<Z<1

Subarea Area A1 A2 L High Pt Low Pt Z=Am/A X=A/L 2
Y=Lw/L Lw Xw So So/Sw Sw

ID acre acre acre ft Elev.   ft Elev.   ft ft ft % %
EX-7 152.80 82.00 70.80 6,430 7160.0 6997.0 0.54 0.16 0.35 2,234 2,980 2.53 0.81 3.13
EX-9 139.30 65.00 74.30 7,190 7190.0 7026.0 0.53 0.12 0.26 1,837 3,302 2.28 0.71 3.19

EX10A 153.50 75.00 78.50 8,030 7,236 7,015 0.51 0.10 0.23 1,857 3,600 2.75 0.68 4.05
EX10 265.90 120.00 145.90 7,280 7,380 7,148 0.55 0.22 0.46 3,365 3,442 3.19 0.94 3.41
EX-11 214.30 100.00 114.30 6,140 7,192 7,008 0.53 0.25 0.53 3,255 2,867 3.00 1.00 3.01
EX-13 94.80 47.00 47.80 4,900 7,232 7,070 0.50 0.17 0.38 1,877 2,200 3.31 0.83 3.97

TR-4 4.40 2.20 2.20 640 7,270 7,244 0.50 0.47 1.01 645 297 4.06 1.47 2.76
TR-5 13.70 7.50 6.20 1,250 7,273 7,230 0.55 0.38 0.79 990 603 3.44 1.27 2.70
TR-6 1.50 0.75 0.75 250 7,238 7,228 0.50 1.05 2.08 519 126 4.00 2.58 1.55
TR-7 2.60 1.30 1.30 1,100 7,234 7,192 0.50 0.09 0.21 233 487 3.82 0.65 5.84
TR-12 4.70 2.50 2.20 800 7,300 7,262 0.53 0.32 0.68 544 377 4.75 1.15 4.13
TR-20 23.20 12.00 11.20 1,550 7,314 7,246 0.52 0.42 0.90 1,388 728 4.39 1.37 3.21

EX-4A 44.20 22.10 22.10 750 7,044 7,001 0.50 3.42 4.47 3,355 574 5.73 5.24 1.09
EX-5 26.20 13.10 13.10 1,200 7,186 7,144 0.50 0.79 1.63 1,959 583 3.50 2.12 1.65

EX-7A 2.40 1.20 1.20 550 7,039 7,021 0.50 0.35 0.76 416 251 3.27 1.21 2.70
EX-8A 6.60 3.30 3.30 900 7,045 7,025 0.50 0.35 0.78 698 412 2.22 1.23 1.80
EX-8A 32.20 17.00 15.20 1,750 7,062 7,025 0.53 0.46 0.96 1,679 835 2.11 1.44 1.47
EX-9A 21.80 11.80 10.00 2,600 7,082 7,022 0.54 0.14 0.30 786 1,208 2.31 0.77 3.01

Subcatchment Center
Side Collector

Skewed Location

Dimensionless Variables
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CATCHMENT SHAPE PARAMETER FINDER
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STERLING RANCH EAST PRELIMINARY PLAN NO. 1
Developed Subcatchment Runoff

   
   SWWM *SWMM *SWMM Peak Runoff Peak Runoff

Subcatchment Area Imperv. Width (Lw) Slope (Sw) 5 yr. 100 yr.
(Ac.) (%) (ft.) (%) (CFS) (CFS)

EF-A            8.2 15% 1064 1.57% 7 20
EX10A  +          60.4 5% 2452 1.79% 18 50
EX-9  +          6.0 5% 578 1.70% 2 8

EX-9A  +          12.7 5% 1080 1.94% 4 16
P1-A            12.7 8% 1276 1.29% 6 19
P1-A1           5.0 45% 258 1.66% 11 21
P1-A2           6.4 45% 258 0.77% 12 23
P1-A3           1.8 50% 196 1.17% 5 9
P1-A4           2.0 50% 208 1.12% 5 10
P1-A5           5.7 45% 417 1.38% 13 25
P1-A6           2.8 50% 205 1.75% 7 14

P1-B (Dev.)          35.5 38% 873 1.36% 55 108
P1-B (Un-dev.)            35.5 5% 873 1.36% 10 23

P1-C            8.9 50% 581 3.69% 23 46
P1-D            31.4 38% 1033 1.27% 53 102
P1-E1           30.4 35% 1148 1.56% 50 97

P1-E2           21.8 40% 1048 1.23% 41 80

P1-F (Dev.)         76.7 30% 2322 2.18% 111 215
P1-F (Un-dev.)          76.7 5% 2322 2.18% 22 59

P2-A            24.4 10% 2164 2.11% 15 43
P2-B            57.8 38% 1215 1.64% 88 173

P2-B1           2.5 50% 201 3.37% 7 13

P2-B10          1.7 50% 187 3.43% 5 10
P2-B2           1.9 50% 148 3.54% 5 10
P2-B3           2.8 45% 245 2.15% 7 13
P2-B4           1.6 50% 138 2.49% 4 8
P2-B5           1.9 45% 230 1.86% 5 9
P2-B6           1.1 50% 141 2.28% 3 6
P2-B7           2.5 45% 272 1.78% 6 12
P2-B8           1.2 50% 141 2.34% 3 7
P2-B9           2.0 50% 226 3.27% 5 11
P2-S1           35.6 40% 1756 1.44% 68 133
P3-A            52.6 40% 1290 1.37% 85 166
P3-C            1.7 11% 446 1.31% 1 5
P3-S2           11.9 40% 1103 1.27% 25 50
P4-A            25.8 35% 920 1.21% 41 80
P4-B            37.3 35% 1773 1.34% 63 123

SC-1  +            3.6 8% 306 2.20% 2 6
SC-2  +            10.8 8% 1211 2.44% 6 20
SC-3  +        27.2 8% 616 2.68% 12 26
SC-4  +         16.4 8% 1918 1.48% 8 27
TR-V           2.1 19% 162 4.13% 2 6
TR-W           1.4 38% 90 1.30% 3 5

 *  Reference SWMM Catchment Shape Parameter Finder for calculations
 +  Basin not changed from pre-development conditions



STERLING RANCH EAST PRELIMINARY PLAN NO. 1
Developed Surface Routing

   
Peak Runoff Peak Runoff

Design Point 5 yr. 100 yr.
(On-Site) (CFS) (CFS)

DP-1            112 219
DP-2            53 103
DP-3            41 80
DP-4            218 379
DP-5            53 102
DP-6            55 108
DP-7            20 39
DP-8            68 133
DP-9            88 173
DP-10           223 441
DP-11           10 21
DP-12           63 123
DP-13           41 80
DP-14           97 189
DP-15           85 166
DP-16           34 69

Pond FSD-11B         115 227
Pond FSD-14A         234 486
Pond FSD-14B         97 189

Pond FSD-16 (Ultimate)        323 499
Pond FSD-16 (Interim)         197 410

Peak Runoff Peak Runoff
Design Point 5 yr. 100 yr.
(South Bndy.) (CFS) (CFS)

4 0.5 3.5
4A 0.5 3.5
5 4 10

5A 2 7
6 2.0 48.9

6A 4 16
7 18 50



Convert Natural Catchment to a Rectangular Shape 
Z=0.5
Z=1
0.5<Z<1

Subarea Area A1 A2 L High Pt Low Pt Z=Am/A X=A/L 2
Y=Lw/L Lw Xw So So/Sw Sw

ID acre acre acre ft Elev.   ft Elev.   ft ft ft % %
EF-A 8.20 4.10 4.10 260 7050.0 7028.0 0.50 5.28 4.09 1,064 336 8.46 5.38 1.57
P3-C 1.70 0.50 1.20 260 7027.0 7019.0 0.71 1.10 1.72 446 166 3.08 2.35 1.31

P1-A 12.70 7.00 5.70 850 7,124 7,102 0.55 0.77 1.50 1,276 433 2.59 2.01 1.29
P1-B 35.50 10.00 25.50 3,100 7,160 7,124 0.72 0.16 0.28 873 1,770 1.16 0.85 1.36
P1-C 8.90 4.50 4.40 1,700 7,158 7,122 0.51 0.13 0.30 510 761 2.12 0.75 2.83
P1-D 31.40 14.00 17.40 2,800 7,136 7,106 0.55 0.17 0.37 1,033 1,324 1.07 0.84 1.27
P1-E1 30.40 16.00 14.40 2,500 7,188 7,152 0.53 0.21 0.46 1,148 1,154 1.44 0.92 1.56
P1-E2 21.80 11.00 10.80 2,000 7,158 7,134 0.50 0.24 0.52 1,048 906 1.20 0.98 1.23
P1-F 76.70 35.00 41.70 3,000 7,240 7,158 0.54 0.37 0.77 2,322 1,439 2.73 1.25 2.18
TR-W 1.40 0.70 0.70 90 7,192 7,182 0.50 7.53 1.00 90 678 11.11 8.53 1.30
TR-V 2.10 1.50 0.60 1,000 7,220 7,190 0.71 0.09 0.16 162 563 3.00 0.73 4.13
P1-A1 5.00 3.10 1.90 2,400 7,134 7,112 0.62 0.04 0.08 182 1,199 0.92 0.58 1.59
P1-A2 6.40 3.20 3.20 2,400 7,134 7,110 0.50 0.05 0.11 264 1,056 1.00 0.55 1.82
P1-A3 1.80 0.70 1.10 800 7,110 7,103 0.61 0.12 0.25 196 400 0.88 0.74 1.17
P1-A4 2.00 1.30 0.70 800 7,112 7,105 0.65 0.14 0.26 208 419 0.88 0.78 1.12
P1-A5 5.70 3.00 2.70 1,300 7,114 7,100 0.53 0.15 0.32 417 595 1.08 0.78 1.38
P1-A6 2.80 1.30 1.50 1,300 7,114 7,100 0.54 0.07 0.16 205 595 1.08 0.62 1.75

P2-A 24.40 13.20 11.20 900 7,056 7,000 0.54 1.31 2.40 2,164 491 6.22 2.95 2.11
P2-B 57.80 18.50 39.30 3,800 7,106 7,052 0.68 0.17 0.32 1,215 2,072 1.42 0.87 1.64

P2-S1 35.60 18.00 17.60 1,900 7,110 7,072 0.51 0.43 0.92 1,756 883 2.00 1.39 1.44
P2-B1 2.50 1.50 1.00 1,100 7,102 7,077 0.60 0.09 0.18 201 541 2.27 0.67 3.37
P2-B2 1.90 1.20 0.70 1,100 7,102 7,077 0.63 0.07 0.13 148 559 2.27 0.64 3.54
P2-B3 2.80 1.70 1.10 1,000 7,077 7,061 0.61 0.12 0.25 245 498 1.60 0.74 2.15
P2-B4 1.60 1.00 0.60 1,000 7,077 7,061 0.63 0.07 0.14 138 504 1.60 0.64 2.49
P2-B5 1.90 1.20 0.70 700 7,061 7,050 0.63 0.17 0.33 230 360 1.57 0.84 1.86
P2-B6 1.10 0.65 0.45 700 7,061 7,050 0.59 0.10 0.20 141 341 1.57 0.69 2.28
P2-B7 2.50 1.60 0.90 770 7,050 7,038 0.64 0.18 0.35 272 401 1.56 0.87 1.78
P2-B8 1.20 0.70 0.50 770 7,050 7,038 0.58 0.09 0.18 141 372 1.56 0.67 2.34
P2-B9 2.00 1.00 1.00 870 7,038 7,018 0.50 0.12 0.26 226 386 2.30 0.70 3.27
P2-B10 1.70 0.90 0.80 870 7,038 7,018 0.53 0.10 0.21 187 397 2.30 0.67 3.43

P3-A 1.70 0.90 0.80 870 7,038 7,018 0.53 0.10 0.21 187 397 2.30 0.67 3.43
P3-S2 11.90 6.00 5.90 1,000 7,036 7,016 0.50 0.52 1.10 1,103 470 2.00 1.57 1.27
P4-A 25.80 20.00 5.80 1,950 7,078 7,052 0.78 0.30 0.47 920 1,222 1.33 1.10 1.21
P4-B 37.30 25.00 12.30 1,600 7,116 7,080 0.67 0.63 1.11 1,773 916 2.25 1.68 1.34
SC-1 3.60 1.80 1.80 150 7,014 6,996 0.50 6.97 2.04 306 512 12.00 5.46 2.20
SC-2 10.80 5.00 5.80 770 7040.0 7001.0 0.54 0.79 1.57 1,211 388 5.06 2.08 2.44
SC-3 27.20 14.00 13.20 4,300 7100.0 7032.0 0.51 0.06 0.14 616 1,925 1.58 0.59 2.68
SC-4 16.40 8.20 8.20 420 7,136 7,102 0.50 4.05 4.57 1,918 372 8.10 5.45 1.48
EX-9 6.00 3.00 3.00 1,000 7,050 7,030 0.50 0.26 0.58 578 452 2.00 1.03 1.94

EX-9A 12.70 6.30 6.40 1,100 7,049 7,022 0.50 0.46 0.98 1,080 512 2.45 1.45 1.70

Subcatchment Center
Side Collector

Skewed Location

Dimensionless Variables

𝑌 = ;   𝑋 =

𝑌 = (1.5 − 𝑍)(2.286𝑋 − 0.286𝑋 )

𝐿𝑤

𝐿
= (1.5 − 𝑍)[2.286(

𝐴

𝐿
) − 0.286(

𝐴

𝐿
) ]

LW

Low Point

High Point

XW

Low Point

Natural Catchment Rectangular Catchment

SoLe
ng

ht
  
L

Area A =
A1 + A2

Catchment Width

A1

A2 SW

High Point

𝑆
𝑆 =  𝐴

(𝐿𝐿 ) +
𝐿

𝐿

𝑋 =  𝐴
𝐿



STERLING RANCH EAST PRELIMINARY PLAN NO. 1 STERLING RANCH EAST PRELIMINARY PLAN NO. 1 STERLING RANCH EAST PRELIMINARY PLAN NO. 1
Pond FSD-16 Tributary Area Pond FSD-14A Tributary Area Pond FSD-11B Tributary Area

(Full Build Out)
   Avg. Effective    Avg. Effective    Avg. Effective

Subcatchment Area Lot size Imperv. Subcatchment Area Lot size Imperv. Subcatchment Area Lot size Imperv.
(Ac.) (AC) (%) (Ac.) (AC) (%) (Ac.) (AC) (%)

P1-A 12.7 N/A 15% P1-A1 5.0 N/A 70% P2-B9 2.0 N/A 70%
P1-B 35.5 7,500 55% P1-A2 6.4 N/A 70% P2-B10 1.7 N/A 70%
P1-C 8.9 N/A 70% P1-A3 1.8 N/A 70% P3-S2 11.9 School 65%
P1-D 31.4 6,500 60% P1-A4 2.0 N/A 70% P3-A 52.6 7,000 57%
P1-E1 30.4 8,500 50% P1-A5 5.7 N/A 70% TOTAL 68.2 59%
P1-E2 21.8 7,500 55% P1-A6 2.8 N/A 70%
P1-F 76.7 12,500 35% P2-S1 35.6 School 50%
TR-V 2.1 17,500 27% P2-A 24.4 Park 7%
TR-W 1.4 13,500 32% P2-B 57.8 7,000 57%
TOTAL 220.9 46% P2-B1 2.5 N/A 50%

P2-B2 1.9 N/A 70%
P2-B3 2.8 N/A 50%
P2-B4 1.6 N/A 70%
P2-B5 1.9 N/A 50%

STERLING RANCH EAST PRELIMINARY PLAN NO. 1 P2-B6 1.1 N/A 70%

Pond FSD-16 Tributary Area P2-B7 2.5 N/A 25%
(Prelim. Plan 1 & Foursquare PUD Only) P2-B8 1.2 N/A 70%

   Avg. Effective TOTAL 157.0 49%
Subcatchment Area Lot size Imperv.

(Ac.) (AC) (%)
P1-A 12.7 N/A 15%

P1-B 35.5 Un dev. 2% STERLING RANCH EAST PRELIMINARY PLAN NO. 1
P1-C 8.9 N/A 70% Pond FSD-14B Tributary Area
P1-D 31.4 6,500 60%
P1-E1 30.4 8,500 50%    Avg. Effective
P1-E2 21.8 7,500 55% Subcatchment Area Lot size Imperv.
P1-F 76.7 Un dev. 2% (Ac.) (AC) (%)
TR-V 2.1 17,500 27% P4-A 25.8 6,500 60%
TR-W 1.4 13,500 32% P4-B 37.3 6,500 60%
TOTAL 220.9 26% TOTAL 63.1 60%

                        PROPOSED PONDS
EFFECTIVE IMPERVIOUS AREA CALCULATIONS



STERLING RANCH EAST PRELIMINARY PLAN NO. 1
Flow Comparison along South Boundary

This Report (SWMM 5.1) This Report (SWMM 5.1) 2018 SR MDDP (HEC-HMS) 
   Pre-Dev. Conditions Developed Conditions Pre-Dev. Conditions

Peak Runoff Peak Runoff Peak Runoff Peak Runoff Peak Runoff Peak Runoff
Design Point 5 yr. 100 yr. 5 yr. 100 yr. 5 yr. 100 yr.

(South Bndy.) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS)

4 46 105 0.5 3.5 21.5 107.4
4A 1 5 0.5 3.5
5 5 23 4 10 1.7 20.5

5A 2 9 2 7
6 59 122 2.0 48.9 23.9 125.2

6A 7 19 4 11
7 110 249 18 50 57.1 277.9

56 60 160 60 160 42.5 202.9
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Worksheet Unprotected

 Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.53 inches
Depth of Average Runoff Producing Storm, d6 = 0.42 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA UIA:RPA UIA:RPA UIA:RPA UIA:RPA

Area ID EF-A SC-3-1 SC-3-2 SC-4-1 SC-4-2

Downstream Design Point ID SC SC SC SC SC

Downstream BMP Type None None None None None

DCIA (ft2) -- -- -- -- --

UIA (ft2) 40,000 26,790 19,924 30,053 48,697

RPA (ft2) 37,188 17,918 12,924 21,985 28,692

SPA (ft2) -- -- -- -- --

HSG A (%) 0% 0% 0% 0% 0%

HSG B (%) 100% 100% 100% 100% 100%

HSG C/D (%) 0% 0% 0% 0% 0%

Average Slope of RPA (ft/ft) 0.020 0.040 0.030 0.040 0.040

UIA:RPA Interface Width (ft) 800.00 700.00 400.00 800.00 1000.00

CALCULATED RUNOFF RESULTS

Area ID EF-A SC-3-1 SC-3-2 SC-4-1 SC-4-2

UIA:RPA Area (ft2) 77,188 44,708 32,848 52,038 77,389

L / W Ratio 0.12 0.09 0.21 0.08 0.08

UIA / Area 0.5182 0.5992 0.6066 0.5775 0.6292

Runoff (in) 0.00 0.00 0.00 0.00 0.00

Runoff (ft3) 0 0 0 0 0

Runoff Reduction (ft3) 1433 960 714 1077 1745

CALCULATED WQCV RESULTS

Area ID EF-A SC-3-1 SC-3-2 SC-4-1 SC-4-2

WQCV (ft3) 1628 1090 811 1223 1982

WQCV Reduction (ft3) 1628 1090 811 1223 1982

WQCV Reduction (%) 100% 100% 100% 100% 100%

Untreated WQCV (ft3) 0 0 0 0 0

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

Downstream Design Point ID SC

DCIA (ft2) 0

UIA (ft2) 165,464

RPA (ft2) 118,707

SPA (ft2) 0

Total Area (ft2) 284,171

Total Impervious Area (ft2) 165,464

WQCV (ft3) 6,734

WQCV Reduction (ft3) 6,734

WQCV Reduction (%) 100%

Untreated WQCV (ft3) 0

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

Total Area (ft2) 284,171

Total Impervious Area (ft2) 165,464

WQCV (ft3) 6,734

WQCV Reduction (ft3) 6,734

WQCV Reduction (%) 100%

Untreated WQCV (ft3) 0

BASINS NOT TRIBUTARY TO PERMANENT SWQ FACILITY

Design Procedure Form:  Runoff Reduction                

Marc A. Whorton, P.E.

Classic Consulting

May 31, 2022

Sterling Ranch East Preliminary Plan No. 1

UD-BMP (Version 3.07, March 2018)



N
:\
11
8
3
2
0
\
R
E
P
O
R
T
S
\
P
R
E
LI
M
IN
A
R
Y
 
D
R
A
IN
A
G
E
 
R
E
P
O
R
T
\
11
8
3
2
0
 
P
D
R
 
D
M
 
S
IT
E
.d
w
g
, 
3
/
8
/
2
0
2
3
 
5
:0
6
:3
0
 
P
M
, 
1:
1 FOURSQUARE AT STERLING

RANCH  PRELIMINARY
PLAN AREA



N
:\
11
8
3
2
2
\
R
E
P
O
R
T
S
\
P
R
E
LI
M
 
D
R
A
IN
A
G
E
 
R
E
P
O
R
T
\
11
8
3
2
2
P
D
R
 
D
M
 
re
v.
d
w
g
, 
3
/
3
/
2
0
2
3
 
11
:0
3
:0
6
 
A
M
, 
1:
1

FOR
REFERENCE

ONLY



 

 

 

 INNOVATIVE DESIGN. CLASSIC RESULTS. 

 

FINAL DRAINAGE REPORT 
FOR 

STERLING RANCH EAST FILING NO. 2 
& 

FOURSQUARE AT STERLING RANCH EAST 
FILING NO. 1 

 
 
 

August 2024 

 
 

 
  

Prepared for: 
CLASSIC SRJ LAND, LLC  
2138 Flying Horse Club Dr. 

COLORADO SPRINGS CO 80921 
(719) 592-9333 

Job no.  2183.23 
PCD File # SF2236 & SF2237 

Prepared by: 
CLASSIC CONSULTING ENGINEERS & SURVEYORS 

619 N. CASCADE AVENUE, SUITE 200 
COLORADO SPRINGS CO 80903 

(719) 785-0790 
 
 



FINAL DRAINAGE REPORT FOR STERLING RANCH EAST FILING NO. 2 & 

FOURSQUARE AT STERLING RANCH EAST FILING NO. 1 

 

 
Page ii 

 

ENGINEER'S STATEMENT: 

The attached drainage plan and report were prepared under my direction and supervision and are 

correct to the best of my knowledge and belief.  Said drainage report has been prepared according to 

the criteria established by the El Paso County for drainage reports and said report is in conformity with 

the master plan of the drainage basin.  I accept responsibility for any liability caused by any negligent 

acts, errors, or omissions on my part in preparing this report. 

 

 

            

David L Gibson, Colorado P.E. #46477   Date 

 

 

DEVELOPER'S STATEMENT: 

I, the developer, have read and will comply with all of the requirements specified in this drainage report 

and plan. 

 

 

 

 

 

 

 

EL PASO COUNTY ONLY: 

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso 

County Engineering Criteria Manual and Land Development Code as amended. 

 

 

                                                                                      

For County Engineer / ECM Administrator    Date 

Conditions: 

 

 

 

 

08-23-2024
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