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PURPOSE 

The purpose of this Drainage Letter is to address all necessary MDDP level design 

accommodations based on the latest Sterling Ranch Sketch Plan Amendment related to on-site 

and off-site drainage patterns and drainage improvements required to minimize impacts to the 

adjacent properties.   

 

GENERAL DESCRIPTION 

The Sterling Ranch Sketch Plan totals 1,444 acres of Planned Unit Development to be built in 

multiple phases, located in Sections 27, 28, 33 and 34, Township 12 South and Section 4, 

Township 13 South, range 65 west of the sixth principal meridian.  The site is bounded on the 

north and east by undeveloped land (existing residential properties), to the south by existing 

platted 5-ac. residential lots (Pawnee Rancheros) and Woodmen Heights developments and to 

the west by Vollmer Road.  The site is in the upper portion of the Sand Creek Drainage Basin.  The 

proposed Sketch Plan Amendment only affects the residential land-use density of the extreme 

northeastern portion of the property covering about 217 acres. (See Appendix) 

  

The existing ground cover is sparse vegetation and open space, typical of Colorado rolling range 

land condition.  In general, the site slopes from north to south within the existing natural 

drainageways at grades of 1%-4%.  The average soil condition reflects Hydrologic Group “A” 

(Columbine gravelly sandy loam) and Group “B” (Pring coarse 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, Type B soils are utilized for developed site conditions as significant import 

is anticipated for this development. 
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FLOODPLAIN STATEMENT 

No portion of the proposed Sketch Plan Amendment area is located within a floodplain as 

determined by the Flood Insurance Rate Maps (F.I.R.M.) Map Number 08041C0535G with 

effective date of December 7, 2018 (See Appendix). 

 

 

EXISTING DRAINAGE CONDITIONS 

The existing conditions remain unchanged from what was described in the MDDP. 

 

PROPOSED DRAINAGE CONDITIONS 

The proposed basins remain unchanged from the MDDP, except for the following: 

 

Basin SC3-25 is a 19-ac. basin with approximately 4.7 ac. lying within the Sterling Ranch 

property.  This 4.7 ac. was originally planned for 5-ac. lot residential use.  The Sketch Plan 

Amendment proposes 2.5-ac. lots in this area.  However, the original MDDP used a CN number 

of 66 for this entire basin, which for the Type “B” soils accounts for 1.5 to 2-ac. residential lots. 

(Ref. Table 6-10 in DCM Vol. 1 update) Also, the Retreat at TimberRidge Filing No. 3 Final 

Drainage Report (Basin A) accounts for 2.5-ac. lots.  Thus, this remains consistent with the 

proposed Sketch Plan Amendment. 

 

Basin SC3-21 is a 23.3-ac. on-site basin that was also originally planned for 5-ac. residential lots.  

The Sketch Plan Amendment proposes both 2.5-ac. and 0.5-ac. lots in this area.  However, the 

original MDDP used a CN number of 66 for this basin, which for the Type “B” soils accounts for 

1.5 to 2-ac. residential lots.  (Ref. Table 6-10 in DCM Vol. 1 update) The slight increase in 

developed flows within this basin above and beyond what was originally accounted for in the 

MDDP will be required to still be detained to the pre-development flows presented in the 

MDDP at FSD21.  Thus, this will then remain consistent with the Final Drainage Reports 
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approved within the Retreat at TimberRidge Development accounting for pre-development 

release from this basin. (See Appendix for revised flow quantities and pond sizing) 

 

Basin SC3-23 is a 14.5-ac. on-site basin that was originally planned for 2.5-ac. and 1-ac. 

residential lots.  The Sketch Plan Amendment proposes 3-5 du/ac. residential use in this area.  

However, the original MDDP used a CN number of 67 for this basin, which for the Type “B” soils 

accounts for 1-ac. to 1.5-ac. residential lots.  (Ref. Table 6-10 in DCM Vol. 1 update) The 

increase in developed flows within this basin above and beyond what was originally accounted 

for in the MDDP will be required to still be detained to the pre-development flows presented in 

the MDDP at FSD23.  Thus, this will then remain consistent with the Final Drainage Reports 

approved within the Retreat at TimberRidge Development accounting for pre-development 

release from this basin. (See Appendix for revised flow quantities and pond sizing) 

 

Basin SC3-16A is a 168.1-ac. on-site basin that was originally planned for 0.5-ac. and 3-5 du/ac. 

residential lots.  The Sketch Plan Amendment proposes 3-5 du/ac residential use in this area.  

However, the original MDDP used a CN number of 74 for this basin, which for the Type “B” soils 

accounts for 1/3-ac. to 1/4-ac. residential lots.  (Ref. Table 6-10 in DCM Vol. 1 update) Also, the 

recently approved MDDP/PDR for Sterling Ranch East Preliminary Plan No. 1 (Basins P1-A thru 

P1-F) account for medium density residential use within the SWMM Model for this same basin 

area.  Thus, the proposed Sketch Plan Amendment within this basin will remain consistent with 

the most recently approved report for this area and the planned FSD-16 pond. (See Appendix 

for reference material) 

 

Basin SCE-1 is a 64.4-ac. on-site basin that was originally planned for 5-ac., 2.5-ac. and 1-ac. 

residential lots.  The Sketch Plan Amendment proposes 2.5-ac., 0.5-ac. and 3-5 du/ac. 

residential lots in this area.  The original MDDP used a CN number of 65 for this basin, which for 

the Type “B” soils accounts for 2.0-ac. residential lots.  (Ref. Table 6-10 in DCM Vol. 1 update) 

The increase in developed flows within this basin above and beyond what was originally 
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accounted for in the MDDP will be required to still be detained to the pre-development flows 

presented in the MDDP at FSDE1. (See Appendix for revised flow quantities and pond sizing) 

 

Basin SCE-2 is a 15-ac. on-site basin that was originally planned for open space/buffer corridor 

adjacent to the 5-ac., 2.5-ac. and 1-ac. residential lots.  The Sketch Plan Amendment continues 

to propose the same open space/buffer corridor adjacent to 2.5-ac. and 0.5-ac. residential lots.  

Thus, the proposed Sketch Plan Amendment continues to remain consistent with the original 

MDDP. 

 

Basin SCE-3 is a 67.5-ac. on-site basin that was originally planned for open space/buffer 

corridor adjacent to the 0.5-ac. and 3-5 du/ac. residential lots.  The Sketch Plan Amendment 

continues to propose the same open space/buffer corridor adjacent to 3-5 du/ac residential 

lots.  The original MDDP used a CN number of 70 for this basin, which for the Type “B” soils 

accounts for 0.5-ac. residential lots.  (Ref. Table 6-10 in DCM Vol. 1 update) The increase in 

developed flows within this basin above and beyond what was originally accounted for in the 

MDDP will also be required to still be detained to the pre-development flows presented in the 

MDDP at FSD-E2. (See Appendix for revised flow quantities and pond sizing) 

 

 
DRAINAGE CONDITION COMPARISON 

The following table represents a comparison between the previously planned conditions in the 

latest MDDP vs. the proposed conditions as presented on the Sketch Plan Amendment: 

 
Please note that the above table compares HEC-HMS methodology vs. Rational methodology.  Thus, while there is a 
proposed increase in density, it may not always reflect an increase in flow, especially in the smaller storm events.  

dotdurham
Text Box
Unresolved:Discuss impact to storm sewer system and trunk main in the basin from the increased density. State the change in peak flows at DP1E.

MWhorton
Text Box
DISCUSSING STORM SEWER SIZING DOESN'T SEEM APPROPRIATE IN AN MDDP, HOWEVER, ADDITONAL LANGUAGE ADDED ALONG WITH POND COMPARRISON TABLE.
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DRAINAGE DESIGN 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.  Revised 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 and 6-10.  The average rainfall intensity, by recurrence interval found in the 

Intensity-Duration-Frequency (IDF) curves in Figure 6-5. Mile High Flood District (MHFD)-

Detention spreadsheet Ver. 4.06 used for Preliminary Detention/SWQ design.  (See Appendix) 

 
SUMMARY 
 
The proposed Sketch Plan Amendment remains consistent with the pre-development drainage 

conditions accounting for the increased density and revised developed flows contained within 

and the future construction of the required upsized FSD pond facilities.  The developer for this 

area will be responsible for design and installation of all required full spectrum detention facilities 

and any downstream conveyance facilities.  Any such facilities will be constructed as 

development occurs.  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 

latest El Paso County Drainage Criteria requirements.   

 
PREPARED BY: 
 
Classic Consulting Engineers & Surveyors, LLC 

Marc A. Whorton, P.E. 
Project Manager         maw/118334/SKPAmend Letter.doc 

CDurham
Text Box
Unresolved:Include a section on the timing and responsibility for design and construction of detention facilities and downstream conveyance facilities. 

MWhorton
Text Box
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Soil Map—El Paso County Area, Colorado
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MAP LEGEND MAP INFORMATION
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line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.
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measurements.
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Coordinate System: Web Mercator (EPSG:3857)
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Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 20, Sep 2, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 11, 2018—Oct 
20, 2018

The orthophoto or other base map on which the soil lines were 
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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

67.7 16.7%

71 Pring coarse sandy loam, 3 to 
8 percent slopes

337.9 83.3%

Totals for Area of Interest 405.7 100.0%

Soil Map—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/16/2023
Page 3 of 3



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: Fans, fan terraces, flood plains
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

8/16/2023
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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 20, Sep 2, 2022

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
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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
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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 20, Sep 2, 2022

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

8/16/2023
Page 2 of 2
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INDUSTRIAL MINING
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SAND CREEK TRAIL
& GREENWAY

50' BUFFER / OS TRAIL CORRIDOR / UTILITY
EASEMENT;  100' MIN. BLDG. SETBACK, WITH 150'
AVERAGE SETBACK ALONG SOUTH BOUNDARY

100-YEAR
FLOODPLAIN

100-YEAR
FLOODPLAIN

100' BUFFER / OS
TRAIL CORRIDOR /
UTILITY EASEMENT

50' BUFFER /
UTILITY

EASEMENT

JURISDICTIONAL
WETLANDS
PRESERVED

50' BUFFER &
TRAIL CORRIDOR

50' BUFFER &
TRAIL CORRIDOR

150' BUFFER

200' BUFFER

200' BUFFER

50' BUFFER

250' BUFFER

150' BUFFER

UTILITY PARCEL
(MVEA SUBSTATION)

5 AC

UTILITY PARCEL
(LIFT STATION)

1.5 AC

RETREAT
AT

TIMBERRIDGE
PUD

RETREAT
AT

TIMBERRIDGE
PUD

UTILITY PARCEL
(WATER TANK)

3.5 AC25' BUFFER &
TRAIL CORRIDOR

ALIGNMENT MAY VARY

     RES.
 3-5 DU/AC
    71 AC

RESIDENTIAL
5-8 DU/AC

32 AC

MU.
22 AC

RESIDENTIAL
3-5 DU/AC

212 AC

RESIDENTIAL
3-5 DU/AC

147 AC
RS-5000

K-8
SCHOOL

35 AC

SAND
CREEK

TRAIL &
GREENWAY

PARK
5 AC

PARK
4 AC

GREE
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AY

Park/O.S.
Detention

 62 AC

SANDCREEK

 RES.
3-5 DU/AC

62 AC

PARK
5 AC

RESIDENTIAL
3-5 DU/AC

68 AC

MU.
11 AC

INDUSTRIAL
5 AC

RESIDENTIAL
3-5 DU/AC

94 AC

  25 AC
COMMUNITY

PARK

ELEM.
SCHOOL

10 AC

ELEM.
SCHOOL

APRX.12 AC

SAND
CREEK
TRAIL &
GREENWAY

100-YEAR
FLOODPLAIN

JURISDICTIONAL
WETLANDS
PRESERVED

OS/BUFFER
43 AC

RESIDENTIAL
2 DU/AC
14 AC

RESIDENTIAL
3-5 DU/AC

119 AC

RES.
3-5 DU/AC

50 AC

RESIDENTIAL
2 DU/AC
38 AC

RESIDENTIAL
2 DU/AC
13 AC

RES.
5-8 DU/AC

19 AC

 RES.
3-5 DU/AC

26 AC

     RES.
 3-5 DU/AC
    10.5 AC
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     RES.
 3-5 DU/AC
    19.5 AC

PARK
4 AC

HOMESTEAD
FILING #2

BRANDING
IRON  FILING
#2

RES.
5-8 DU/AC

12 AC

SR FILING #2

RES.
3-5 DU/AC

35 AC

RESIDENTIAL
5-8 DU/AC

23 AC

MU.
14 AC

RESIDENTIAL
2.5 AC LOTS

29 AC

RESIDENTIAL 2 DU/AC
29 AC

LAND USE LEGEND:

44 AC. RESIDENTIAL: 0.2 DU/AC, 9 D.U.

33 AC. RESIDENTIAL: 0.4 DU/AC, 13 D.U.

35 AC. RESIDENTIAL: 1 DU/AC, 35 D.U.

163 AC. RESIDENTIAL: 2 DU/AC, 326 D.U.

790 AC. RESIDENTIAL: 3-5 DU/AC, 3,642 D.U.

86 AC. RESIDENTIAL: 5-8 DU/AC,    600 D.U.

47 AC. MIXED USE 8-25 DU/AC * 600 D.U.

57 AC. ELEMENTARY / K-8 SCHOOL

18 AC. NEIGHBORHOOD PARK

25 AC. COMMUNITY PARK

62 AC. OPEN SPACE / PARK / GREENWAY

43 AC. OPEN SPACE / BUFFER

9 AC. UTILITY PARCEL

5 AC. INDUSTRIAL

TOTAL: 1,444 AC. TOTAL:  4,800 D.U. Max

SYMBOL LEGEND:

ROAD

FULL MOVEMENT ACCESS POINT

3/4 MOVEMENT

RI/RO

100-YEAR FLOODPLAIN

TRAIL

BUFFER / OS TRAIL CORRIDOR / EASEMENT

NEIGHBORHOOD PARK

    X,XXX' ACCESS SPACING (FEET)

VICINITY MAP:

OWNERS:

SR LAND, LLC.
20 BOULDER CRESCENT STREET, SUITE 102
COLORADO SPRINGS, CO 80903-3300

CLASSIC SRJ LAND, LLC
2138 FLYING HORSE CLUB DRIVE
COLORADO SPRINGS, CO 80921

CHALLENGER COMMUNITIES, LLC.
8605 EXPLORER DRIVE, SUITE 250
COLORADO SPRINGS, CO 80920-1013

LEGAL DESCRIPTION:

THE WEST HALF OF THE WEST HALF OF THE EAST HALF AND EAST HALF OF THE WEST HALF AND
THE SOUTHWEST QUARTER OF THE SOUTHWEST QUARTER OF SECTION 27; THE EAST HALF OF
THE SOUTHEAST QUARTER AND THAT PORTION OF THE SOUTHWEST QUARTER OF THE
SOUTHEAST QUARTER LYING SOUTH AND EAST OF THE COUNTY ROAD KNOWN AS VOLLMER
ROAD, OF SECTION 28; THE WEST HALF OF THE EAST HALF AND THE WEST HALF OF SECTION 34;
THE EAST HALF AND THE EAST HALF OF THE SOUTHWEST QUARTER AND THE SOUTHWEST
QUARTER OF THE SOUTHWEST QUARTER OF SECTION 33, AND ALL THAT PART OF THE
NORTHWEST QUARTER OF SECTION 33 LYING SOUTH AND EAST OF THE COUNTY ROAD KNOWN
AS VOLLMER ROAD, EXCEPT THAT PORTION OF THE SOUTHWEST QUARTER OF THE NORTHWEST
QUARTER OF SAID SECTION 33 LYING SOUTH AND EAST OF SAID COUNTY ROAD AS DEEDED TO
COLORADO INTERSTATE GAS COMPANY BY WARRANTY DEED RECORDED IN BOOK 1173 AT PAGE
359; AND THAT PORTION OF THE NORTHEAST QUARTER OF THE SOUTHEAST QUARTER AND THE
SOUTHEAST QUARTER OF THE SOUTHEAST QUARTER LYING SOUTHEAST OF THE COUNTY ROAD
KNOWN AS VOLLMER ROAD, OF SECTION 32, EXCEPT THAT PORTION OF THE NORTHEAST
QUARTER OF THE SOUTHEAST QUARTER OF SAID SECTION 32 DEEDED TO J. MARCUS BROWN BY
TRUSTEES' DEED RECORDED IN BOOK 3292 AT PAGE 168; ALL IN TOWNSHIP 12 SOUTH, RANGE 65
WEST OF THE 6TH P.M., EL PASO COUNTY, COLORADO.  ALL THAT PORTION OF THE NORTHWEST
QUARTER OF THE SOUTHEAST QUARTER OF SECTION 28, TOWNSHIP 12 SOUTH, RANGE 65 WEST
OF THE 6TH P.M., EL PASO COUNTY, COLORADO LYING SOUTH AND EAST OF THE COUNTY ROAD
(VOLLMER ROAD), ALSO: THE NORTHWEST QUARTER OF THE NORTHWEST QUARTER OF SECTION
4, TOWNSHIP 13 SOUTH, RANGE 65 WEST OF THE SIXTH PRINCIPAL MERIDIAN, LYING SOUTHERLY
OF AN EXISTING EAST- WEST FENCE AS DESCRIBED IN SPECIAL WARRANTY DEED RECORDED
DECEMBER 23, 2004 AT RECEPTION NO. 204209417, COUNTY OF EL PASO, STATE OF COLORADO,
ALSO: THE SOUTHEAST QUARTER OF THE SOUTHWEST QUARTER OF THE SOUTHEAST QUARTER
OF SECTION 32, TOWNSHIP 12 SOUTH, RANGE 65 WEST OF THE 6TH P.M., LYING SOUTHEASTERLY
OF THE PUBLIC ROAD KNOWN AS VOLLMER ROAD, EL PASO COUNTY, COLORADO, AND
CONTAINING 1443.695 ACRES MORE OR LESS.

N.T.S.
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N.E.S. Inc.
619 N. Cascade Avenue, Suite 200

Colorado Springs, CO 80903

Tel. 719.471.0073
Fax 719.471.0267

www.nescolorado.com
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AMENDMENT

DATE:
PROJECT MGR:
PREPARED BY:

OCTOBER 29, 2007
J.MAYNARD/J.ROMERO

J.KUHNEL/M.SWIFT

STERLING RANCH

SKETCH PLAN
AMENDMENT

MORLEY-BENTLEY
INVESTMENTS, LLC.

12.05.2018

JLK

BI

07.01.2022 SKETCH PLAN AMEND
2022BI

APPROVED SKETCH PLAN
AMENDMENT- DEC. 2018
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PER COUNTY - NOV. 2008

AMENDMENT

DATE:
PROJECT MGR:
PREPARED BY:

OCTOBER 29, 2007
J.MAYNARD/J.ROMERO

J.KUHNEL/M.SWIFT

STERLING RANCH

SKETCH PLAN
AMENDMENT

MORLEY-BENTLEY
INVESTMENTS, LLC.

12.05.2018
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SKETCH PLAN AMEND
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APPROVED SKETCH PLAN
AMENDMENT- DEC. 2018

08.30.2022 SKETCH PLAN AMEND
2022AL

06.28.2023 SKETCH PLAN AMEND
2023JS

Overall Development Dwelling Unit Table

ROAD CLASSIFICATION TABLE

*A deviation is approved for Marksheffel Road to be built to the City of Colorado Springs standards.

STERLING RANCH SKETCH PLAN
AMENDMENT

This sketch plan amendment (minor) for (Sterling Ranch) was approved for filing by the El
Paso County, Colorado Planning and Community Development Department Director on the
_________ day of ______, 20__, subject to any notes or conditions specified hereon. All
previous Conditions of Approval and Notations apply.

________________________________
Planning and Community Development Director

MDDP
AMENDMENT
AREA



  

  

HYDROLOGIC CALCULATIONS 

  



JOB NAME: DRAINAGE LETTER FOR STERLING RANCH SKETCH PLAN AMENDMENT
JOB NUMBER: 1183.34
DATE: 08/22/23
CALCULATED BY: MAW

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

IMP.

BASIN
TOTAL

AREA (AC) LAND USE
PERCENT 

IMP. AREA (AC) C(2) C(5) C(10) C(25) C(50) C(100) LAND USE
PERCENT 

IMP. AREA (AC) C(2) C(5) C(10) C(25) C(50) C(100) LAND USE
PERCENT 

IMP. AREA (AC) C(2) C(5) C(10) C(25) C(50) C(100) C(2) C(5) C(10) C(25) C(50) C(100) CA(2) CA(5) CA(10) CA(25) CA(50) CA(100) PERCENT
SC3-21 23.3 0.5-AC. RURAL RES. 25.0% 10.00 0.15 0.22 0.30 0.37 0.41 0.46 2.5-AC. RURAL RES. 10.0% 13.30 0.06 0.14 0.22 0.31 0.36 0.40 0.10 0.17 0.25 0.34 0.38 0.43 2.30 4.06 5.93 7.82 8.82 9.92 16.4%
SC3-23 14.5 5 DU/AC. RES. 46.3% 14.50 0.28 0.34 0.39 0.45 0.49 0.52 0.28 0.34 0.39 0.45 0.49 0.52 3.99 4.89 5.69 6.53 7.07 7.58 46.3%
SCE-1 64.4 0.5-AC. RURAL RES. 25.0% 20.00 0.15 0.22 0.30 0.37 0.41 0.46 2.5-AC. RURAL RES. 10.0% 22.40 0.06 0.14 0.22 0.31 0.36 0.40 5 DU/AC. RES. 46.3% 22.00 0.28 0.34 0.39 0.45 0.49 0.52 0.16 0.23 0.30 0.38 0.42 0.46 10.39 14.96 19.56 24.24 26.88 29.66 27.0%
SCE-3 67.5 5 DU/AC. RES. 46.3% 67.50 0.28 0.34 0.39 0.45 0.49 0.52 0.28 0.34 0.39 0.45 0.49 0.52 18.56 22.78 26.49 30.38 32.91 35.27 46.3%

WEIGHTED "C" VALUE

FINAL DRAINAGE REPORT ~ BASIN RUNOFF COEFFICIENT SUMMARY

WEIGHTED CA

Classic Consulting
CALCS-MSTR 2023 Page 1of 1 8/22/2023



JOB NAME: DRAINAGE LETTER FOR STERLING RANCH SKETCH PLAN AMENDMENT
JOB NUMBER:
DATE:
CALC'D BY:

Tc=L/V

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

BASIN CA(2) CA(5) CA(10) CA(25) CA(50) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL I(2) I(5) I(10) I(25) I(50) I(100) Q(2) Q(5) Q(10) Q(25) Q(50) Q(100)
(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (in/hr) (in/hr) (in/hr) (in/hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

SC3-21 2.30 4.06 5.93 7.82 8.82 9.92 0.17 300 10 19.5 700 1.5% 1.2 9.5 29.0 2.03 2.53 2.96 3.38 3.80 4.25 4.7 10.3 17.5 26.4 33.5 42.2

SC3-23 3.99 4.89 5.69 6.53 7.07 7.58 0.34 100 2 11.0 1300 2.0% 2.8 7.7 18.6 2.56 3.20 3.73 4.26 4.80 5.37 10.2 15.6 21.2 27.8 33.9 40.7

SCE-1 10.39 14.96 19.56 24.24 26.88 29.66 0.23 300 14 16.3 800 2.0% 1.4 9.4 25.7 2.17 2.71 3.16 3.61 4.07 4.55 22.5 40.6 61.9 87.6 109.3 134.9

SCE-3 18.56 22.78 26.49 30.38 32.91 35.27 0.34 100 2 11.0 2200 1.5% 2.4 15.0 25.9 2.16 2.70 3.15 3.60 4.05 4.53 40.1 61.5 83.5 109.4 133.3 159.8

INTENSITY TOTAL  FLOWS OVERLANDWEIGHTED

1183.34
03/28/03
MAW

Classic Consulting
CALCS-MSTR 2023 Page 1of 1 8/22/2023



BASIN FLOW COMPARISON SUMMARY
Existing MDDP flows (cfs) Revised MDDP flows per Sketch Plan Amend. (cfs)
(HEC-HMS Methodology) (Rational Method)

Basin 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SC3-21 7.0 10.8 16.3 23.7 30.4 37.5 4.7 10.3 17.5 26.4 33.5 42.2
SC3-23 5.5 8.3 12.4 18.0 23.0 28.4 10.2 15.6 21.2 27.8 33.9 40.7
SCE-1 23.3 35.9 53.8 79.1 102.4 127.4 22.5 40.6 61.9 87.6 109.3 134.9
SCE-3 30.6 45.2 65.9 93.3 118.0 143.9 40.1 61.5 83.5 109.4 133.3 159.8



  

  

STORMWATER QUALITY / BMP CALCULATIONS 

  



Project:

Basin ID:

Depth Increment = 0.50 ft

Watershed Information Top of Micropool 0.00 14.1 14.1 200 0.005

Selected BMP Type = EDB ISV 0.50 14.1 14.1 200 0.005 100 0.002

Watershed Area = 23.30 acres 1.00 14.1 14.1 200 0.005 200 0.005

Watershed Length = 1,200 ft 1.50 66.1 39.1 2,589 0.059 789 0.018

Watershed Length to Centroid = 600 ft 2.00 118.1 64.1 7,578 0.174 3,222 0.074

Watershed Slope = 0.035 ft/ft Floor 2.37 156.6 82.6 12,944 0.297 6,975 0.160

Watershed Imperviousness = 16.40% percent Zone 1 (WQCV) 2.49 157.6 83.6 13,174 0.302 8,542 0.196

Percentage Hydrologic Soil Group A = 0.0% percent 2.50 157.7 83.7 13,194 0.303 8,674 0.199

Percentage Hydrologic Soil Group B = 100.0% percent 3.00 161.7 87.7 14,175 0.325 15,515 0.356

Percentage Hydrologic Soil Groups C/D = 0.0% percent Zone 2 (EURV) 3.06 162.1 88.2 14,295 0.328 16,369 0.376

Target WQCV Drain Time = 40.0 hours 3.50 165.7 91.7 15,188 0.349 22,854 0.525

Location for 1-hr Rainfall Depths = User Input 4.00 169.7 95.7 16,234 0.373 30,708 0.705

4.50 173.7 99.7 17,311 0.397 39,093 0.897

Zone 3 (100-year) 4.99 177.6 103.6 18,398 0.422 47,840 1.098

Optional User Overrides 5.00 177.7 103.7 18,420 0.423 48,024 1.102

Water Quality Capture Volume (WQCV) = 0.194 acre-feet acre-feet 5.50 181.7 107.7 19,562 0.449 57,519 1.320

Excess Urban Runoff Volume (EURV) = 0.374 acre-feet acre-feet 6.00 185.7 111.7 20,735 0.476 67,592 1.552

2-yr Runoff Volume (P1 = 1.19 in.) = 0.434 acre-feet 1.19 inches 6.50 189.7 115.7 21,941 0.504 78,259 1.797

5-yr Runoff Volume (P1 = 1.5 in.) = 0.836 acre-feet 1.50 inches 7.00 193.7 119.7 23,178 0.532 89,537 2.055

10-yr Runoff Volume (P1 = 1.75 in.) = 1.224 acre-feet 1.75 inches 7.50 197.7 123.7 24,447 0.561 101,442 2.329

25-yr Runoff Volume (P1 = 2 in.) = 1.876 acre-feet 2.00 inches 8.00 201.7 127.7 25,749 0.591 113,990 2.617

50-yr Runoff Volume (P1 = 2.25 in.) = 2.335 acre-feet 2.25 inches 8.50 205.7 131.7 27,082 0.622 127,196 2.920

100-yr Runoff Volume (P1 = 2.52 in.) = 2.980 acre-feet 2.52 inches 9.00 209.7 135.7 28,447 0.653 141,077 3.239

500-yr Runoff Volume (P1 = 3.48 in.) = 4.849 acre-feet 3.48 inches 9.50 213.7 139.7 29,845 0.685 155,649 3.573

Approximate 2-yr Detention Volume = 0.251 acre-feet 10.00 217.7 143.7 31,274 0.718 170,927 3.924

Approximate 5-yr Detention Volume = 0.378 acre-feet 10.50 221.7 147.7 32,736 0.752 186,929 4.291

Approximate 10-yr Detention Volume = 0.650 acre-feet 11.00 225.7 151.7 34,229 0.786 203,668 4.676

Approximate 25-yr Detention Volume = 0.833 acre-feet 11.50 229.7 155.7 35,754 0.821 221,163 5.077

Approximate 50-yr Detention Volume = 0.879 acre-feet 12.00 233.7 159.7 37,312 0.857 239,428 5.497

Approximate 100-yr Detention Volume = 1.098 acre-feet 12.50 237.7 163.7 38,901 0.893 258,480 5.934

13.00 241.7 167.7 40,522 0.930 278,334 6.390

Define Zones and Basin Geometry 13.50 245.7 171.7 42,176 0.968 299,008 6.864

Zone 1 Volume (WQCV) = 0.194 acre-feet 14.00 249.7 175.7 43,861 1.007 320,515 7.358

Zone 2 Volume (EURV - Zone 1) = 0.180 acre-feet 14.50 253.7 179.7 45,579 1.046 342,874 7.871

Zone 3 Volume (100-year - Zones 1 & 2) = 0.724 acre-feet 15.00 257.7 183.7 47,328 1.086 366,099 8.404

Total Detention Basin Volume = 1.098 acre-feet 15.50 261.7 187.7 49,109 1.127 390,207 8.958

Initial Surcharge Volume (ISV) = 100 ft 3 16.00 265.7 191.7 50,923 1.169 415,214 9.532

Initial Surcharge Depth (ISD) = 0.50 ft 16.50 269.7 195.7 52,768 1.211 441,135 10.127

Total Available Detention Depth (Htotal) = 5.00 ft 17.00 273.7 199.7 54,645 1.254 467,987 10.744

Depth of Trickle Channel (HTC) = 0.50 ft 17.50 277.7 203.7 56,555 1.298 495,786 11.382

Slope of Trickle Channel (STC) = 0.010 ft/ft 18.00 281.7 207.7 58,496 1.343 524,548 12.042

Slopes of Main Basin Sides (Smain) = 4 H:V 18.50 285.7 211.7 60,470 1.388 554,288 12.725

Basin Length-to-Width Ratio (RL/W) = 2 19.00 289.7 215.7 62,475 1.434 585,022 13.430

19.50 293.7 219.7 64,512 1.481 616,768 14.159

Initial Surcharge Area (AISV) = 200 ft 2 20.00 297.7 223.7 66,582 1.529 649,540 14.911

Surcharge Volume Length (LISV) = 14.1 ft 20.50 301.7 227.7 68,683 1.577 683,355 15.688

Surcharge Volume Width (WISV) = 14.1 ft 21.00 305.7 231.7 70,816 1.626 718,229 16.488

Depth of Basin Floor (HFLOOR) = 1.37 ft 21.50 309.7 235.7 72,982 1.675 754,177 17.314

Length of Basin Floor (LFLOOR) = 156.6 ft 22.00 313.7 239.7 75,179 1.726 791,216 18.164

Width of Basin Floor (WFLOOR) = 82.6 ft 22.50 317.7 243.7 77,409 1.777 829,361 19.040

Area of Basin Floor (AFLOOR) = 12,944 ft 2 23.00 321.7 247.7 79,670 1.829 868,630 19.941

Volume of Basin Floor (VFLOOR) = 6,737 ft 3 23.50 325.7 251.7 81,963 1.882 909,037 20.869

Depth of Main Basin (HMAIN) = 2.63 ft 24.00 329.7 255.7 84,289 1.935 950,598 21.823

Length of Main Basin (LMAIN) = 177.7 ft 24.50 333.7 259.7 86,646 1.989 993,331 22.804

Width of Main Basin (WMAIN) = 103.7 ft 25.00 337.7 263.7 89,035 2.044 1,037,250 23.812

Area of Main Basin (AMAIN) = 18,420 ft 2 25.50 341.7 267.7 91,457 2.100 1,082,371 24.848

Volume of Main Basin (VMAIN) = 41,032 ft 3 26.00 345.7 271.7 93,910 2.156 1,128,712 25.912

Calculated Total Basin Volume (Vtotal) = 1.101 acre-feet 26.50 349.7 275.7 96,396 2.213 1,176,287 27.004
27.00 353.7 279.7 98,913 2.271 1,225,113 28.125
27.50 357.7 283.7 101,462 2.329 1,275,205 29.275
28.00 361.7 287.7 104,044 2.389 1,326,581 30.454
28.50 365.7 291.7 106,657 2.449 1,379,254 31.663
29.00 369.7 295.7 109,302 2.509 1,433,243 32.903
29.50 373.7 299.7 111,980 2.571 1,488,562 34.173
30.00 377.7 303.7 114,689 2.633 1,545,228 35.474

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 
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(ac-ft)
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MHFD-Detention, Version 4.06 (July 2022)
STERLING RANCH SKETCH PLAN AMENDMENT - DRAINAGE LETTER

POND FSD21

Example Zone Configuration (Retention Pond)
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0 User Defined Stage-Area Booleans for Message

0 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

1.37               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.50 ISV 0.50 ISV

2.37 Floor 2.37 Floor

2.49 Zone 1 (WQCV) 2.49 Zone 1 (WQCV)

3.06 Zone 2 (EURV) 3.06 Zone 2 (EURV)

4.99 Zone 3 (100-year) 4.99 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) 2.49 0.194 Orifice Plate

Zone 2 (EURV) 3.06 0.180 Orifice Plate

Zone 3 (100-year) 4.99 0.724 Weir&Pipe (Restrict)

Total (all zones) 1.098

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 = 3.25 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 13.00 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 1.10 2.20

Orifice Area (sq. inches) 0.70 0.73 0.73

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 = 3.25 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.25 N/A feet
Overflow Weir Front Edge Length = 5.00 N/A feet Overflow Weir Slope Length = 4.12 N/A feet

Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 3.32 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 16.31 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 8.15 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 = 4.91 N/A ft2

Outlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centroid = 1.25 N/A feet
Restrictor Plate Height Above Pipe Invert = 30.00 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= 5.25 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.74 feet

Spillway Crest Length = 20.00 feet Stage at Top of Freeboard = 6.99 feet
Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 0.53 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 2.05 acre-ft

Max Ponding Depth of Target Storage Volume = 5.10 feet Discharge at Top of Freeboard = 234.31 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 3.48
CUHP Runoff Volume (acre-ft) = 0.194 0.374 0.434 0.836 1.224 1.876 2.335 2.980 4.849

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.434 0.836 1.224 1.876 2.335 2.980 4.849
CUHP Predevelopment Peak Q (cfs) = N/A N/A 3.3 9.1 13.6 24.0 30.1 37.7 60.8

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.14 0.39 0.59 1.03 1.29 1.62 2.61

Peak Inflow Q (cfs) = N/A N/A 6.8 12.9 17.5 27.9 34.1 41.8 65.5
Peak Outflow Q (cfs) = 0.1 0.1 0.1 3.1 7.0 15.9 21.5 29.8 56.4

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.3 0.5 0.7 0.7 0.8 0.9
Structure Controlling Flow = Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.2 0.4 1.0 1.3 1.8 2.7
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 62 69 72 69 65 62 58 47
Time to Drain 99% of Inflow Volume (hours) = 41 65 72 77 76 74 73 71 67

Maximum Ponding Depth (ft) = 2.49 3.06 3.18 3.78 4.08 4.55 4.79 5.10 5.58
Area at Maximum Ponding Depth (acres) = 0.30 0.33 0.33 0.36 0.38 0.40 0.41 0.43 0.45

Maximum Volume Stored (acre-ft) = 0.196 0.376 0.415 0.621 0.731 0.917 1.015 1.145 1.357

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

STERLING RANCH SKETCH PLAN AMENDMENT - DRAINAGE LETTER

POND FSD21

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Example Zone Configuration (Retention Pond)
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 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 250

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 319

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 307

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 379

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 409 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 456 0.74

WQ Plate Flow at 100yr depth = 0.14 0.97(diameter = 1-1/8 inches) 50 Year 480

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 511 1 Z1_Boolean

n*Cdw #1 = 0.44 1.20(diameter = 1-1/4 inches) 500 Year 559 1 Z2_Boolean

n*Cdo #1 = 1.83 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 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 8.00 90,000 240

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

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)
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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 0.02 0.00 0.09

0:15:00 0.00 0.00 0.15 0.25 0.31 0.21 0.26 0.26 0.43

0:20:00 0.00 0.00 0.56 1.31 1.91 0.55 0.69 0.95 2.35

0:25:00 0.00 0.00 3.31 7.28 11.73 3.18 3.98 5.16 15.36

0:30:00 0.00 0.00 6.40 12.66 17.50 19.55 24.78 29.18 49.07

0:35:00 0.00 0.00 6.80 12.88 17.49 26.37 32.56 40.16 63.80

0:40:00 0.00 0.00 6.35 11.77 16.06 27.90 34.11 41.81 65.52

0:45:00 0.00 0.00 5.53 10.31 14.46 26.21 32.02 40.43 63.14

0:50:00 0.00 0.00 4.83 9.12 12.76 24.57 30.01 37.82 59.16

0:55:00 0.00 0.00 4.27 8.03 11.41 21.77 26.74 34.58 54.42

1:00:00 0.00 0.00 3.81 7.10 10.24 19.42 24.01 31.97 50.49

1:05:00 0.00 0.00 3.37 6.20 9.11 17.35 21.57 29.63 46.88

1:10:00 0.00 0.00 2.82 5.34 8.04 14.79 18.49 25.18 40.35

1:15:00 0.00 0.00 2.37 4.62 7.32 12.36 15.57 20.92 34.34

1:20:00 0.00 0.00 2.06 4.09 6.54 10.51 13.28 17.58 29.06

1:25:00 0.00 0.00 1.82 3.66 5.74 9.08 11.48 14.99 24.81

1:30:00 0.00 0.00 1.60 3.26 5.01 7.82 9.90 12.82 21.23

1:35:00 0.00 0.00 1.40 2.89 4.34 6.70 8.48 10.93 18.08

1:40:00 0.00 0.00 1.20 2.42 3.71 5.68 7.19 9.19 15.22

1:45:00 0.00 0.00 1.01 1.97 3.11 4.71 5.98 7.57 12.54

1:50:00 0.00 0.00 0.82 1.54 2.53 3.78 4.81 6.05 10.03

1:55:00 0.00 0.00 0.62 1.14 1.95 2.89 3.71 4.64 7.72

2:00:00 0.00 0.00 0.45 0.83 1.47 2.06 2.67 3.32 5.68

2:05:00 0.00 0.00 0.33 0.61 1.13 1.39 1.85 2.28 4.07

2:10:00 0.00 0.00 0.25 0.48 0.90 0.97 1.32 1.61 2.96

2:15:00 0.00 0.00 0.20 0.37 0.72 0.70 0.96 1.13 2.15

2:20:00 0.00 0.00 0.16 0.30 0.57 0.50 0.70 0.79 1.54

2:25:00 0.00 0.00 0.12 0.23 0.44 0.37 0.52 0.54 1.08

2:30:00 0.00 0.00 0.10 0.18 0.34 0.27 0.38 0.35 0.74

2:35:00 0.00 0.00 0.07 0.14 0.25 0.19 0.27 0.23 0.49

2:40:00 0.00 0.00 0.06 0.10 0.19 0.14 0.20 0.16 0.35

2:45:00 0.00 0.00 0.05 0.08 0.14 0.11 0.15 0.13 0.26

2:50:00 0.00 0.00 0.04 0.06 0.10 0.08 0.11 0.10 0.20

2:55:00 0.00 0.00 0.03 0.04 0.08 0.06 0.09 0.08 0.16

3:00:00 0.00 0.00 0.02 0.03 0.06 0.05 0.07 0.06 0.12

3:05:00 0.00 0.00 0.01 0.02 0.04 0.03 0.05 0.04 0.09

3:10:00 0.00 0.00 0.01 0.01 0.03 0.02 0.03 0.03 0.06

3:15:00 0.00 0.00 0.01 0.01 0.02 0.01 0.02 0.02 0.04

3:20:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.02

3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

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]

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 = 0.50 ft

Watershed Information Top of Micropool 0.00 14.1 14.1 200 0.005

Selected BMP Type = EDB ISV 0.50 14.1 14.1 200 0.005 100 0.002

Watershed Area = 14.50 acres 1.00 14.1 14.1 200 0.005 200 0.005

Watershed Length = 1,050 ft 1.50 66.1 39.1 2,589 0.059 789 0.018

Watershed Length to Centroid = 500 ft 2.00 118.1 64.1 7,578 0.174 3,222 0.074

Watershed Slope = 0.035 ft/ft 2.50 170.1 89.1 15,167 0.348 8,800 0.202

Watershed Imperviousness = 46.30% percent Floor 2.56 176.4 92.1 16,252 0.373 9,743 0.224

Percentage Hydrologic Soil Group A = 0.0% percent Zone 1 (WQCV) 2.60 176.7 92.5 16,338 0.375 10,394 0.239

Percentage Hydrologic Soil Group B = 100.0% percent 3.00 179.9 95.7 17,210 0.395 17,103 0.393

Percentage Hydrologic Soil Groups C/D = 0.0% percent 3.50 183.9 99.7 18,328 0.421 25,986 0.597

Target WQCV Drain Time = 40.0 hours Zone 2 (EURV) 3.78 186.1 101.9 18,968 0.435 31,208 0.716

Location for 1-hr Rainfall Depths = User Input 4.00 187.9 103.7 19,478 0.447 35,437 0.814

4.50 191.9 107.7 20,661 0.474 45,470 1.044

Zone 3 (100-year) 5.00 195.9 111.7 21,875 0.502 56,103 1.288

Optional User Overrides 5.50 199.9 115.7 23,121 0.531 67,350 1.546

Water Quality Capture Volume (WQCV) = 0.237 acre-feet acre-feet 6.00 203.9 119.7 24,399 0.560 79,229 1.819

Excess Urban Runoff Volume (EURV) = 0.713 acre-feet acre-feet 6.50 207.9 123.7 25,710 0.590 91,755 2.106

2-yr Runoff Volume (P1 = 1.19 in.) = 0.665 acre-feet 1.19 inches 7.00 211.9 127.7 27,052 0.621 104,944 2.409

5-yr Runoff Volume (P1 = 1.5 in.) = 0.964 acre-feet 1.50 inches 7.50 215.9 131.7 28,426 0.653 118,812 2.728

10-yr Runoff Volume (P1 = 1.75 in.) = 1.228 acre-feet 1.75 inches 8.00 219.9 135.7 29,832 0.685 133,375 3.062

25-yr Runoff Volume (P1 = 2 in.) = 1.592 acre-feet 2.00 inches 8.50 223.9 139.7 31,271 0.718 148,650 3.413

50-yr Runoff Volume (P1 = 2.25 in.) = 1.883 acre-feet 2.25 inches 9.00 227.9 143.7 32,741 0.752 164,651 3.780

100-yr Runoff Volume (P1 = 2.52 in.) = 2.255 acre-feet 2.52 inches 9.50 231.9 147.7 34,243 0.786 181,396 4.164

500-yr Runoff Volume (P1 = 3.48 in.) = 3.422 acre-feet 3.48 inches 10.00 235.9 151.7 35,777 0.821 198,900 4.566

Approximate 2-yr Detention Volume = 0.534 acre-feet 10.50 239.9 155.7 37,344 0.857 217,179 4.986

Approximate 5-yr Detention Volume = 0.737 acre-feet 11.00 243.9 159.7 38,942 0.894 236,249 5.424

Approximate 10-yr Detention Volume = 0.988 acre-feet 11.50 247.9 163.7 40,572 0.931 256,126 5.880

Approximate 25-yr Detention Volume = 1.089 acre-feet 12.00 251.9 167.7 42,234 0.970 276,826 6.355

Approximate 50-yr Detention Volume = 1.139 acre-feet 12.50 255.9 171.7 43,929 1.008 298,366 6.850

Approximate 100-yr Detention Volume = 1.284 acre-feet 13.00 259.9 175.7 45,655 1.048 320,761 7.364

13.50 263.9 179.7 47,413 1.088 344,026 7.898

Define Zones and Basin Geometry 14.00 267.9 183.7 49,203 1.130 368,179 8.452

Zone 1 Volume (WQCV) = 0.237 acre-feet 14.50 271.9 187.7 51,026 1.171 393,235 9.027

Zone 2 Volume (EURV - Zone 1) = 0.476 acre-feet 15.00 275.9 191.7 52,880 1.214 419,210 9.624

Zone 3 Volume (100-year - Zones 1 & 2) = 0.570 acre-feet 15.50 279.9 195.7 54,766 1.257 446,120 10.242

Total Detention Basin Volume = 1.284 acre-feet 16.00 283.9 199.7 56,685 1.301 473,982 10.881

Initial Surcharge Volume (ISV) = 100 ft 3 16.50 287.9 203.7 58,635 1.346 502,810 11.543

Initial Surcharge Depth (ISD) = 0.50 ft 17.00 291.9 207.7 60,617 1.392 532,622 12.227

Total Available Detention Depth (Htotal) = 5.00 ft 17.50 295.9 211.7 62,631 1.438 563,433 12.935

Depth of Trickle Channel (HTC) = 0.50 ft 18.00 299.9 215.7 64,678 1.485 595,258 13.665

Slope of Trickle Channel (STC) = 0.010 ft/ft 18.50 303.9 219.7 66,756 1.533 628,115 14.420

Slopes of Main Basin Sides (Smain) = 4 H:V 19.00 307.9 223.7 68,866 1.581 662,020 15.198

Basin Length-to-Width Ratio (RL/W) = 2 19.50 311.9 227.7 71,008 1.630 696,987 16.001

20.00 315.9 231.7 73,183 1.680 733,033 16.828

Initial Surcharge Area (AISV) = 200 ft 2 20.50 319.9 235.7 75,389 1.731 770,175 17.681

Surcharge Volume Length (LISV) = 14.1 ft 21.00 323.9 239.7 77,627 1.782 808,427 18.559

Surcharge Volume Width (WISV) = 14.1 ft 21.50 327.9 243.7 79,897 1.834 847,807 19.463

Depth of Basin Floor (HFLOOR) = 1.56 ft 22.00 331.9 247.7 82,200 1.887 888,330 20.393

Length of Basin Floor (LFLOOR) = 176.4 ft 22.50 335.9 251.7 84,534 1.941 930,012 21.350

Width of Basin Floor (WFLOOR) = 92.1 ft 23.00 339.9 255.7 86,900 1.995 972,869 22.334

Area of Basin Floor (AFLOOR) = 16,252 ft 2 23.50 343.9 259.7 89,298 2.050 1,016,917 23.345

Volume of Basin Floor (VFLOOR) = 9,493 ft 3 24.00 347.9 263.7 91,729 2.106 1,062,173 24.384

Depth of Main Basin (HMAIN) = 2.44 ft 24.50 351.9 267.7 94,191 2.162 1,108,651 25.451

Length of Main Basin (LMAIN) = 195.9 ft 25.00 355.9 271.7 96,685 2.220 1,156,369 26.547

Width of Main Basin (WMAIN) = 111.7 ft 25.50 359.9 275.7 99,211 2.278 1,205,342 27.671

Area of Main Basin (AMAIN) = 21,875 ft 2 26.00 363.9 279.7 101,770 2.336 1,255,586 28.824

Volume of Main Basin (VMAIN) = 46,346 ft 3 26.50 367.9 283.7 104,360 2.396 1,307,117 30.007

Calculated Total Basin Volume (Vtotal) = 1.286 acre-feet 27.00 371.9 287.7 106,982 2.456 1,359,951 31.220
27.50 375.9 291.7 109,636 2.517 1,414,104 32.463
28.00 379.9 295.7 112,323 2.579 1,469,593 33.737
28.50 383.9 299.7 115,041 2.641 1,526,432 35.042
29.00 387.9 303.7 117,791 2.704 1,584,639 36.378
29.50 391.9 307.7 120,573 2.768 1,644,229 37.746
30.00 395.9 311.7 123,388 2.833 1,705,218 39.146

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)

MHFD-Detention, Version 4.06 (July 2022)
STERLING RANCH SKETCH PLAN AMENDMENT - DRAINAGE LETTER

POND FSD23

Example Zone Configuration (Retention Pond)

118334 MHFD-Detention_v4-06 - FSD23, Basin 8/22/2023, 2:05 PM



0 User Defined Stage-Area Booleans for Message

0 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

1.56               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.50 ISV 0.50 ISV

2.56 Floor 2.56 Floor

2.60 Zone 1 (WQCV) 2.60 Zone 1 (WQCV)

3.78 Zone 2 (EURV) 3.78 Zone 2 (EURV)

5.00 Zone 3 (100-year) 5.00 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) 2.60 0.237 Orifice Plate

Zone 2 (EURV) 3.78 0.476 Orifice Plate

Zone 3 (100-year) 5.00 0.570 Weir&Pipe (Restrict)

Total (all zones) 1.284

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 = 3.78 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 15.10 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 1.26 2.52

Orifice Area (sq. inches) 0.60 1.40 3.00

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 = 3.78 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.78 N/A feet
Overflow Weir Front Edge Length = 5.00 N/A feet Overflow Weir Slope Length = 4.12 N/A feet

Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 5.19 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 16.31 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 8.15 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 = 3.14 N/A ft2

Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 1.00 N/A feet
Restrictor Plate Height Above Pipe Invert = 24.00 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= 5.25 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.73 feet

Spillway Crest Length = 20.00 feet Stage at Top of Freeboard = 6.98 feet
Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 0.62 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 2.40 acre-ft

Max Ponding Depth of Target Storage Volume = 5.15 feet Discharge at Top of Freeboard = 208.92 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 3.48
CUHP Runoff Volume (acre-ft) = 0.237 0.713 0.665 0.964 1.228 1.592 1.883 2.255 3.422

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.665 0.964 1.228 1.592 1.883 2.255 3.422
CUHP Predevelopment Peak Q (cfs) = N/A N/A 1.9 5.4 8.0 14.2 17.8 22.3 36.0

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.13 0.37 0.56 0.98 1.23 1.54 2.48

Peak Inflow Q (cfs) = N/A N/A 12.0 17.9 22.1 29.1 34.4 41.3 61.4
Peak Outflow Q (cfs) = 0.1 0.2 0.2 1.4 3.4 8.2 11.9 17.6 39.2

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.3 0.4 0.6 0.7 0.8 1.1
Structure Controlling Flow = Plate Overflow Weir 1 Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.1 0.2 0.5 0.7 1.1 1.7
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 68 66 72 70 68 67 65 59
Time to Drain 99% of Inflow Volume (hours) = 42 72 71 77 76 75 75 74 71

Maximum Ponding Depth (ft) = 2.60 3.78 3.58 4.08 4.32 4.68 4.89 5.15 5.57
Area at Maximum Ponding Depth (acres) = 0.38 0.44 0.42 0.45 0.46 0.48 0.50 0.51 0.53

Maximum Volume Stored (acre-ft) = 0.239 0.716 0.630 0.849 0.955 1.125 1.228 1.364 1.578

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

STERLING RANCH SKETCH PLAN AMENDMENT - DRAINAGE LETTER

POND FSD23

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Example Zone Configuration (Retention Pond)
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 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 261

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 359

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 379

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 409

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 433 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 469 0.73

WQ Plate Flow at 100yr depth = 0.30 0.97(diameter = 1-1/8 inches) 50 Year 490

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 516 1 Z1_Boolean

n*Cdw #1 = 0.44 1.20(diameter = 1-1/4 inches) 500 Year 558 1 Z2_Boolean

n*Cdo #1 = 1.83 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 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 8.00 110,000 210

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

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.01 0.65

0:15:00 0.00 0.00 1.16 1.90 2.35 1.58 1.96 1.93 3.16

0:20:00 0.00 0.00 4.00 5.23 6.53 3.86 4.48 4.82 7.72

0:25:00 0.00 0.00 9.34 14.27 18.82 9.17 10.89 12.22 22.70

0:30:00 0.00 0.00 12.02 17.89 22.05 26.03 31.23 35.52 54.28

0:35:00 0.00 0.00 10.94 15.87 19.44 29.07 34.36 41.29 61.42

0:40:00 0.00 0.00 9.44 13.38 16.45 27.44 32.27 38.46 56.91

0:45:00 0.00 0.00 7.62 11.01 13.82 23.66 27.82 34.35 50.71

0:50:00 0.00 0.00 6.18 9.09 11.18 20.66 24.26 29.73 43.79

0:55:00 0.00 0.00 5.19 7.58 9.52 16.53 19.46 24.69 36.62

1:00:00 0.00 0.00 4.51 6.54 8.38 13.86 16.40 21.54 32.08

1:05:00 0.00 0.00 3.93 5.64 7.34 11.88 14.12 19.25 28.72

1:10:00 0.00 0.00 3.17 4.81 6.37 9.58 11.42 15.02 22.65

1:15:00 0.00 0.00 2.50 3.88 5.52 7.57 9.05 11.46 17.52

1:20:00 0.00 0.00 2.03 3.12 4.56 5.62 6.70 8.06 12.37

1:25:00 0.00 0.00 1.77 2.72 3.77 4.29 5.12 5.70 8.88

1:30:00 0.00 0.00 1.65 2.51 3.27 3.35 3.99 4.28 6.73

1:35:00 0.00 0.00 1.58 2.37 2.92 2.77 3.28 3.42 5.40

1:40:00 0.00 0.00 1.54 2.09 2.67 2.39 2.80 2.83 4.47

1:45:00 0.00 0.00 1.51 1.88 2.50 2.14 2.50 2.43 3.85

1:50:00 0.00 0.00 1.49 1.73 2.38 1.98 2.29 2.15 3.41

1:55:00 0.00 0.00 1.28 1.61 2.20 1.87 2.15 1.97 3.13

2:00:00 0.00 0.00 1.13 1.48 1.95 1.80 2.06 1.90 3.00

2:05:00 0.00 0.00 0.82 1.08 1.40 1.30 1.49 1.37 2.15

2:10:00 0.00 0.00 0.59 0.76 0.99 0.92 1.05 0.98 1.53

2:15:00 0.00 0.00 0.41 0.54 0.69 0.65 0.74 0.69 1.09

2:20:00 0.00 0.00 0.29 0.36 0.48 0.45 0.51 0.48 0.75

2:25:00 0.00 0.00 0.19 0.24 0.32 0.30 0.34 0.32 0.50

2:30:00 0.00 0.00 0.13 0.16 0.22 0.21 0.24 0.22 0.34

2:35:00 0.00 0.00 0.07 0.10 0.13 0.13 0.15 0.14 0.22

2:40:00 0.00 0.00 0.04 0.06 0.07 0.07 0.08 0.08 0.12

2:45:00 0.00 0.00 0.02 0.02 0.03 0.03 0.04 0.03 0.05

2:50:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01

2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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
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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 = 1.00 ft

Watershed Information Top of Micropool 0.00 14.1 14.1 200 0.005

Selected BMP Type = EDB ISV 0.50 14.1 14.1 200 0.005 100 0.002

Watershed Area = 64.40 acres 1.00 14.1 14.1 200 0.005 200 0.005

Watershed Length = 2,000 ft 2.00 143.1 76.6 10,971 0.252 4,442 0.102

Watershed Length to Centroid = 850 ft 3.00 272.1 139.1 37,866 0.869 27,516 0.632

Watershed Slope = 0.035 ft/ft Zone 1 (WQCV) 3.14 290.2 147.9 42,919 0.985 33,168 0.761

Watershed Imperviousness = 27.00% percent Zone 2 (EURV) 3.90 388.2 195.4 75,859 1.741 77,713 1.784

Percentage Hydrologic Soil Group A = 0.0% percent 4.00 401.1 201.6 80,887 1.857 85,549 1.964

Percentage Hydrologic Soil Group B = 100.0% percent Floor 4.14 419.2 210.4 88,197 2.025 97,382 2.236

Percentage Hydrologic Soil Groups C/D = 0.0% percent Zone 3 (100-year) 5.00 426.1 217.3 92,576 2.125 175,107 4.020

Target WQCV Drain Time = 40.0 hours 6.00 434.1 225.3 97,787 2.245 270,278 6.205

Location for 1-hr Rainfall Depths = User Input 7.00 442.1 233.3 103,125 2.367 370,723 8.511

8.00 450.1 241.3 108,592 2.493 476,571 10.941

9.00 458.1 249.3 114,187 2.621 587,950 13.497

Optional User Overrides 10.00 466.1 257.3 119,910 2.753 704,988 16.184

Water Quality Capture Volume (WQCV) = 0.761 acre-feet acre-feet 11.00 474.1 265.3 125,761 2.887 827,813 19.004

Excess Urban Runoff Volume (EURV) = 1.769 acre-feet acre-feet 12.00 482.1 273.3 131,740 3.024 956,552 21.959

2-yr Runoff Volume (P1 = 1.19 in.) = 1.813 acre-feet 1.19 inches 13.00 490.1 281.3 137,846 3.165 1,091,335 25.054

5-yr Runoff Volume (P1 = 1.5 in.) = 3.033 acre-feet 1.50 inches 14.00 498.1 289.3 144,081 3.308 1,232,288 28.289

10-yr Runoff Volume (P1 = 1.75 in.) = 4.166 acre-feet 1.75 inches 15.00 506.1 297.3 150,444 3.454 1,379,540 31.670

25-yr Runoff Volume (P1 = 2 in.) = 5.914 acre-feet 2.00 inches 16.00 514.1 305.3 156,935 3.603 1,533,219 35.198

50-yr Runoff Volume (P1 = 2.25 in.) = 7.217 acre-feet 2.25 inches 17.00 522.1 313.3 163,554 3.755 1,693,452 38.876

100-yr Runoff Volume (P1 = 2.52 in.) = 8.977 acre-feet 2.52 inches 18.00 530.1 321.3 170,301 3.910 1,860,369 42.708

500-yr Runoff Volume (P1 = 3.48 in.) = 14.230 acre-feet 3.48 inches 19.00 538.1 329.3 177,175 4.067 2,034,096 46.696

Approximate 2-yr Detention Volume = 1.252 acre-feet 20.00 546.1 337.3 184,178 4.228 2,214,763 50.844

Approximate 5-yr Detention Volume = 1.808 acre-feet 21.00 554.1 345.3 191,309 4.392 2,402,496 55.154

Approximate 10-yr Detention Volume = 2.701 acre-feet 22.00 562.1 353.3 198,568 4.558 2,597,423 59.629

Approximate 25-yr Detention Volume = 3.182 acre-feet 23.00 570.1 361.3 205,955 4.728 2,799,674 64.272

Approximate 50-yr Detention Volume = 3.357 acre-feet 24.00 578.1 369.3 213,470 4.901 3,009,376 69.086

Approximate 100-yr Detention Volume = 4.012 acre-feet 25.00 586.1 377.3 221,112 5.076 3,226,656 74.074

26.00 594.1 385.3 228,883 5.254 3,451,643 79.239

Define Zones and Basin Geometry 27.00 602.1 393.3 236,782 5.436 3,684,465 84.584

Zone 1 Volume (WQCV) = 0.761 acre-feet 28.00 610.1 401.3 244,809 5.620 3,925,250 90.111

Zone 2 Volume (EURV - Zone 1) = 1.009 acre-feet 29.00 618.1 409.3 252,964 5.807 4,174,126 95.825

Zone 3 Volume (100-year - Zones 1 & 2) = 2.242 acre-feet 30.00 626.1 417.3 261,247 5.997 4,431,221 101.727

Total Detention Basin Volume = 4.012 acre-feet

Initial Surcharge Volume (ISV) = 100 ft 3

Initial Surcharge Depth (ISD) = 0.50 ft

Total Available Detention Depth (Htotal) = 5.00 ft

Depth of Trickle Channel (HTC) = 0.50 ft

Slope of Trickle Channel (STC) = 0.008 ft/ft

Slopes of Main Basin Sides (Smain) = 4 H:V

Basin Length-to-Width Ratio (RL/W) = 2

Initial Surcharge Area (AISV) = 200 ft 2

Surcharge Volume Length (LISV) = 14.1 ft

Surcharge Volume Width (WISV) = 14.1 ft

Depth of Basin Floor (HFLOOR) = 3.14 ft

Length of Basin Floor (LFLOOR) = 419.2 ft

Width of Basin Floor (WFLOOR) = 210.4 ft

Area of Basin Floor (AFLOOR) = 88,197 ft 2

Volume of Basin Floor (VFLOOR) = 96,918 ft 3

Depth of Main Basin (HMAIN) = 0.86 ft

Length of Main Basin (LMAIN) = 426.1 ft

Width of Main Basin (WMAIN) = 217.3 ft

Area of Main Basin (AMAIN) = 92,576 ft 2

Volume of Main Basin (VMAIN) = 77,725 ft 3

Calculated Total Basin Volume (Vtotal) = 4.014 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)

MHFD-Detention, Version 4.06 (July 2022)
STERLING RANCH SKETCH PLAN AMENDMENT - DRAINAGE LETTER

POND FSD-E1

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)
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0 User Defined Stage-Area Booleans for Message

0 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

3.14               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.50 ISV 0.50 ISV

4.14 Floor 3.14 Zone 1 (WQCV)

3.14 Zone 1 (WQCV) 3.90 Zone 2 (EURV)

3.90 Zone 2 (EURV) 4.14 Floor

5.00 Zone 3 (100-year) 5.00 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) 3.14 0.761 Orifice Plate

Zone 2 (EURV) 3.90 1.009 Orifice Plate

Zone 3 (100-year) 5.00 2.242 Weir&Pipe (Restrict)

Total (all zones) 4.012

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 = 3.90 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 15.60 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 1.30 2.60

Orifice Area (sq. inches) 2.00 2.41 4.50

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 = 3.90 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.90 N/A feet
Overflow Weir Front Edge Length = 10.00 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 = 6.45 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 31.64 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 15.82 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 = 4.91 N/A ft2

Outlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centroid = 1.25 N/A feet
Restrictor Plate Height Above Pipe Invert = 30.00 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= 6.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.90 feet

Spillway Crest Length = 50.00 feet Stage at Top of Freeboard = 7.90 feet
Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 2.48 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 10.69 acre-ft

Max Ponding Depth of Target Storage Volume = 5.35 feet Discharge at Top of Freeboard = 500.17 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 3.48
CUHP Runoff Volume (acre-ft) = 0.761 1.769 1.813 3.033 4.166 5.914 7.217 8.977 14.230

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.813 3.033 4.166 5.914 7.217 8.977 14.230
CUHP Predevelopment Peak Q (cfs) = N/A N/A 9.4 26.4 39.7 69.3 87.0 108.9 175.8

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.15 0.41 0.62 1.08 1.35 1.69 2.73

Peak Inflow Q (cfs) = N/A N/A 28.2 47.3 62.5 91.7 111.0 135.1 209.4
Peak Outflow Q (cfs) = 0.3 0.4 0.4 9.0 18.5 38.1 52.0 60.7 112.0

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.3 0.5 0.5 0.6 0.6 0.6
Structure Controlling Flow = Plate Overflow Weir 1 Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.3 0.6 1.2 1.6 1.9 2.1
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) = 40 69 70 72 70 66 64 60 52
Time to Drain 99% of Inflow Volume (hours) = 42 72 74 77 76 75 74 73 69

Maximum Ponding Depth (ft) = 3.14 3.90 3.87 4.22 4.43 4.77 4.97 5.35 6.45
Area at Maximum Ponding Depth (acres) = 0.99 1.74 1.71 2.03 2.06 2.10 2.12 2.17 2.30

Maximum Volume Stored (acre-ft) = 0.761 1.784 1.732 2.398 2.828 3.513 3.956 4.771 7.227

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)
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POND FSD-E1

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 315

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 388

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 391

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 423

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 444 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 478 0.90

WQ Plate Flow at 100yr depth = 0.57 0.97(diameter = 1-1/8 inches) 50 Year 498

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 536 1 Z1_Boolean

n*Cdw #1 = 0.62 1.20(diameter = 1-1/4 inches) 500 Year 646 1 Z2_Boolean

n*Cdo #1 = 0.96 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) 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 8.00 470,000 510

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)
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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 0.15 0.01 0.73

0:15:00 0.00 0.00 1.26 2.07 2.56 1.72 2.19 2.13 3.70

0:20:00 0.00 0.00 4.64 8.02 10.74 4.60 5.48 6.64 13.34

0:25:00 0.00 0.00 16.91 30.23 44.02 16.53 20.28 24.22 56.91

0:30:00 0.00 0.00 27.51 47.26 62.51 67.69 84.55 98.52 162.70

0:35:00 0.00 0.00 28.25 46.96 60.87 89.63 109.76 133.83 209.35

0:40:00 0.00 0.00 25.90 42.14 54.91 91.70 110.99 135.10 208.92

0:45:00 0.00 0.00 22.36 36.60 48.70 84.95 102.64 128.14 197.03

0:50:00 0.00 0.00 19.39 32.27 42.81 77.89 94.04 117.49 180.92

0:55:00 0.00 0.00 17.06 28.24 37.74 68.70 83.19 106.12 163.53

1:00:00 0.00 0.00 14.90 24.37 33.05 59.96 72.79 95.82 147.53

1:05:00 0.00 0.00 12.93 20.90 28.88 52.18 63.49 86.27 133.07

1:10:00 0.00 0.00 11.01 18.54 26.31 43.45 53.22 71.69 112.66

1:15:00 0.00 0.00 9.60 16.66 24.57 37.27 45.94 60.18 96.27

1:20:00 0.00 0.00 8.42 14.74 21.92 31.88 39.25 50.28 80.38

1:25:00 0.00 0.00 7.37 12.93 18.80 27.24 33.39 41.67 66.25

1:30:00 0.00 0.00 6.35 11.21 15.87 22.72 27.75 34.23 54.02

1:35:00 0.00 0.00 5.36 9.56 13.14 18.55 22.54 27.39 42.82

1:40:00 0.00 0.00 4.41 7.56 10.64 14.65 17.69 21.08 32.61

1:45:00 0.00 0.00 3.57 5.77 8.56 11.03 13.26 15.46 24.03

1:50:00 0.00 0.00 3.08 4.66 7.37 8.11 9.94 11.40 18.42

1:55:00 0.00 0.00 2.66 4.07 6.56 6.45 8.04 8.94 14.88

2:00:00 0.00 0.00 2.33 3.62 5.69 5.43 6.86 7.32 12.46

2:05:00 0.00 0.00 1.88 2.90 4.56 4.18 5.29 5.45 9.38

2:10:00 0.00 0.00 1.48 2.26 3.58 3.13 3.97 3.92 6.80

2:15:00 0.00 0.00 1.15 1.76 2.78 2.37 3.00 2.79 4.86

2:20:00 0.00 0.00 0.89 1.36 2.12 1.78 2.23 1.97 3.45

2:25:00 0.00 0.00 0.69 1.05 1.60 1.33 1.67 1.44 2.54

2:30:00 0.00 0.00 0.54 0.79 1.18 1.00 1.25 1.09 1.88

2:35:00 0.00 0.00 0.42 0.58 0.87 0.74 0.93 0.82 1.42

2:40:00 0.00 0.00 0.32 0.43 0.66 0.56 0.70 0.63 1.08

2:45:00 0.00 0.00 0.24 0.31 0.50 0.42 0.53 0.48 0.82

2:50:00 0.00 0.00 0.17 0.22 0.36 0.32 0.39 0.35 0.59

2:55:00 0.00 0.00 0.12 0.15 0.25 0.22 0.27 0.24 0.40

3:00:00 0.00 0.00 0.07 0.10 0.15 0.15 0.18 0.16 0.25

3:05:00 0.00 0.00 0.04 0.06 0.08 0.09 0.10 0.09 0.13

3:10:00 0.00 0.00 0.02 0.03 0.03 0.04 0.05 0.04 0.05

3:15:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

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

118334 MHFD-Detention_v4-06 - FSD23, Outlet Structure 8/24/2023, 12:44 PM



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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Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information Top of Micropool 0.00 14.1 14.1 200 0.005

Selected BMP Type = EDB ISV 0.50 14.1 14.1 200 0.005 100 0.002

Watershed Area = 67.50 acres 1.00 14.1 14.1 200 0.005 200 0.005

Watershed Length = 2,700 ft 2.00 184.8 97.5 18,014 0.414 6,937 0.159

Watershed Length to Centroid = 1,300 ft 3.00 355.5 180.8 64,273 1.476 45,710 1.049

Watershed Slope = 0.020 ft/ft Zone 1 (WQCV) 3.04 362.3 184.1 66,715 1.532 48,330 1.109

Watershed Imperviousness = 46.30% percent Floor 3.71 476.6 240.0 114,384 2.626 108,285 2.486

Percentage Hydrologic Soil Group A = 0.0% percent 4.00 479.0 242.3 116,052 2.664 141,698 3.253

Percentage Hydrologic Soil Group B = 100.0% percent Zone 2 (EURV) 4.03 479.2 242.5 116,225 2.668 145,182 3.333

Percentage Hydrologic Soil Groups C/D = 0.0% percent Zone 3 (100-year) 5.00 487.0 250.3 121,886 2.798 260,656 5.984

Target WQCV Drain Time = 40.0 hours 6.00 495.0 258.3 127,848 2.935 385,513 8.850

Location for 1-hr Rainfall Depths = User Input 7.00 503.0 266.3 133,938 3.075 516,395 11.855

8.00 511.0 274.3 140,156 3.218 653,432 15.001

9.00 519.0 282.3 146,503 3.363 796,751 18.291

Optional User Overrides 10.00 527.0 290.3 152,977 3.512 946,480 21.728

Water Quality Capture Volume (WQCV) = 1.105 acre-feet acre-feet 11.00 535.0 298.3 159,579 3.663 1,102,747 25.316

Excess Urban Runoff Volume (EURV) = 3.321 acre-feet acre-feet 12.00 543.0 306.3 166,309 3.818 1,265,680 29.056

2-yr Runoff Volume (P1 = 1.19 in.) = 3.193 acre-feet 1.19 inches 13.00 551.0 314.3 173,167 3.975 1,435,407 32.952

5-yr Runoff Volume (P1 = 1.5 in.) = 4.632 acre-feet 1.50 inches 14.00 559.0 322.3 180,153 4.136 1,612,057 37.008

10-yr Runoff Volume (P1 = 1.75 in.) = 5.907 acre-feet 1.75 inches 15.00 567.0 330.3 187,267 4.299 1,795,756 41.225

25-yr Runoff Volume (P1 = 2 in.) = 7.661 acre-feet 2.00 inches 16.00 575.0 338.3 194,509 4.465 1,986,634 45.607

50-yr Runoff Volume (P1 = 2.25 in.) = 9.062 acre-feet 2.25 inches 17.00 583.0 346.3 201,879 4.635 2,184,818 50.157

100-yr Runoff Volume (P1 = 2.52 in.) = 10.856 acre-feet 2.52 inches 18.00 591.0 354.3 209,378 4.807 2,390,435 54.877

500-yr Runoff Volume (P1 = 3.48 in.) = 16.488 acre-feet 3.48 inches 19.00 599.0 362.3 217,004 4.982 2,603,615 59.771

Approximate 2-yr Detention Volume = 2.485 acre-feet 20.00 607.0 370.3 224,758 5.160 2,824,485 64.841

Approximate 5-yr Detention Volume = 3.429 acre-feet 21.00 615.0 378.3 232,640 5.341 3,053,174 70.091

Approximate 10-yr Detention Volume = 4.599 acre-feet 22.00 623.0 386.3 240,650 5.525 3,289,808 75.524

Approximate 25-yr Detention Volume = 5.067 acre-feet 23.00 631.0 394.3 248,788 5.711 3,534,516 81.141

Approximate 50-yr Detention Volume = 5.304 acre-feet 24.00 639.0 402.3 257,054 5.901 3,787,427 86.947

Approximate 100-yr Detention Volume = 5.975 acre-feet 25.00 647.0 410.3 265,448 6.094 4,048,668 92.945

26.00 655.0 418.3 273,970 6.289 4,318,366 99.136

Define Zones and Basin Geometry 27.00 663.0 426.3 282,621 6.488 4,596,651 105.525

Zone 1 Volume (WQCV) = 1.105 acre-feet 28.00 671.0 434.3 291,399 6.690 4,883,650 112.113

Zone 2 Volume (EURV - Zone 1) = 2.216 acre-feet 29.00 679.0 442.3 300,305 6.894 5,179,491 118.905

Zone 3 Volume (100-year - Zones 1 & 2) = 2.655 acre-feet 30.00 687.0 450.3 309,339 7.101 5,484,302 125.902

Total Detention Basin Volume = 5.975 acre-feet

Initial Surcharge Volume (ISV) = 100 ft 3

Initial Surcharge Depth (ISD) = 0.50 ft

Total Available Detention Depth (Htotal) = 5.00 ft

Depth of Trickle Channel (HTC) = 0.50 ft

Slope of Trickle Channel (STC) = 0.006 ft/ft

Slopes of Main Basin Sides (Smain) = 4 H:V

Basin Length-to-Width Ratio (RL/W) = 2

Initial Surcharge Area (AISV) = 200 ft 2

Surcharge Volume Length (LISV) = 14.1 ft

Surcharge Volume Width (WISV) = 14.1 ft

Depth of Basin Floor (HFLOOR) = 2.71 ft

Length of Basin Floor (LFLOOR) = 476.6 ft

Width of Basin Floor (WFLOOR) = 240.0 ft

Area of Basin Floor (AFLOOR) = 114,384 ft 2

Volume of Basin Floor (VFLOOR) = 107,828 ft 3

Depth of Main Basin (HMAIN) = 1.29 ft

Length of Main Basin (LMAIN) = 487.0 ft

Width of Main Basin (WMAIN) = 250.3 ft

Area of Main Basin (AMAIN) = 121,886 ft 2

Volume of Main Basin (VMAIN) = 152,369 ft 3

Calculated Total Basin Volume (Vtotal) = 5.978 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)

MHFD-Detention, Version 4.06 (July 2022)
STERLING RANCH SKETCH PLAN AMENDMENT - DRAINAGE LETTER

POND FSD-E2

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)
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0 User Defined Stage-Area Booleans for Message

0 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

2.71               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.50 ISV 0.50 ISV

3.71 Floor 3.04 Zone 1 (WQCV)

3.04 Zone 1 (WQCV) 3.71 Floor

4.03 Zone 2 (EURV) 4.03 Zone 2 (EURV)

5.00 Zone 3 (100-year) 5.00 Zone 3 (100-year)

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

0.000

31.480

62.960

94.440

125.920

0.000

1.780

3.560

5.340

7.120

0.00 7.50 15.00 22.50 30.00

Vo
lu

m
e 

(a
c-

ft
)

Ar
ea

 (a
cr

es
)

Stage (ft.)

Area (acres) Volume (ac-ft)

0

77400

154800

232200

309600

0

175

350

525

700

0.00 7.50 15.00 22.50 30.00

Ar
ea

 (s
q.

ft
.)

Le
ng

th
, W

id
th

 (f
t.

)

Stage (ft)

Length (ft) Width (ft) Area (sq.ft.)

118334 MHFD-Detention_v4-06 - FSD-E2, Basin 8/24/2023, 1:14 PM



  Project:

  Basin ID:

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

Zone 1 (WQCV) 3.04 1.105 Orifice Plate

Zone 2 (EURV) 4.03 2.216 Orifice Plate

Zone 3 (100-year) 5.00 2.655 Weir&Pipe (Restrict)

Total (all zones) 5.975

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 = 4.03 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 16.10 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 1.34 2.69

Orifice Area (sq. inches) 3.00 3.69 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 = 4.03 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.03 N/A feet
Overflow Weir Front Edge Length = 14.00 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 = 6.27 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 44.30 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 22.15 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 = 7.07 N/A ft2

Outlet Pipe Diameter = 36.00 N/A inches Outlet Orifice Centroid = 1.50 N/A feet
Restrictor Plate Height Above Pipe Invert = 36.00 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= 5.25 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.00 feet

Spillway Crest Length = 50.00 feet Stage at Top of Freeboard = 7.25 feet
Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 3.11 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 12.63 acre-ft

Max Ponding Depth of Target Storage Volume = 5.15 feet Discharge at Top of Freeboard = 562.75 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 3.48
CUHP Runoff Volume (acre-ft) = 1.105 3.321 3.193 4.632 5.907 7.661 9.062 10.856 16.488

Inflow Hydrograph Volume (acre-ft) = N/A N/A 3.193 4.632 5.907 7.661 9.062 10.856 16.488
CUHP Predevelopment Peak Q (cfs) = N/A N/A 6.6 18.7 28.4 50.9 63.9 81.8 132.4

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.10 0.28 0.42 0.75 0.95 1.21 1.96

Peak Inflow Q (cfs) = N/A N/A 45.0 65.9 81.9 112.7 132.9 158.3 235.9
Peak Outflow Q (cfs) = 0.6 1.0 1.0 8.1 18.1 36.4 50.4 72.1 136.0

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.4 0.6 0.7 0.8 0.9 1.0
Structure Controlling Flow = Plate Overflow Weir 1 Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.2 0.4 0.8 1.1 1.6 2.0
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 65 69 68 65 64 61 54
Time to Drain 99% of Inflow Volume (hours) = 41 70 69 75 74 73 73 72 69

Maximum Ponding Depth (ft) = 3.04 4.03 3.91 4.27 4.46 4.73 4.91 5.15 5.71
Area at Maximum Ponding Depth (acres) = 1.53 2.67 2.65 2.70 2.73 2.76 2.78 2.82 2.89

Maximum Volume Stored (acre-ft) = 1.109 3.333 3.014 3.977 4.493 5.233 5.705 6.377 8.005

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 SKETCH PLAN AMENDMENT - DRAINAGE LETTER

POND FSD-E2

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 305

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 392

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 404

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 428

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 447 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 474 1.00

WQ Plate Flow at 100yr depth = 1.31 0.97(diameter = 1-1/8 inches) 50 Year 492

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 516 1 Z1_Boolean

n*Cdw #1 = 0.62 1.20(diameter = 1-1/4 inches) 500 Year 572 1 Z2_Boolean

n*Cdo #1 = 0.96 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) 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 8.00 560,000 570

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 0.36 0.04 1.78

0:15:00 0.00 0.00 3.15 5.17 6.41 4.31 5.49 5.28 9.36

0:20:00 0.00 0.00 12.13 16.30 20.34 12.25 14.40 15.28 24.68

0:25:00 0.00 0.00 29.93 44.88 58.83 29.48 34.96 38.96 71.11

0:30:00 0.00 0.00 43.61 65.28 81.93 81.87 98.15 111.39 174.99

0:35:00 0.00 0.00 44.96 65.85 81.15 109.73 130.33 154.25 232.35

0:40:00 0.00 0.00 41.35 59.40 73.20 112.71 132.92 158.32 235.88

0:45:00 0.00 0.00 36.10 52.02 64.94 104.42 122.95 149.49 221.96

0:50:00 0.00 0.00 31.52 46.23 57.54 95.10 111.93 136.71 203.27

0:55:00 0.00 0.00 27.78 40.78 50.91 84.42 99.58 123.53 183.88

1:00:00 0.00 0.00 24.43 35.59 44.93 73.81 87.26 111.30 165.73

1:05:00 0.00 0.00 21.68 31.29 40.08 64.51 76.41 100.25 149.55

1:10:00 0.00 0.00 19.15 28.44 37.08 55.16 65.54 85.36 128.67

1:15:00 0.00 0.00 17.07 25.90 34.82 48.12 57.36 72.59 110.63

1:20:00 0.00 0.00 15.26 23.12 31.55 41.65 49.64 61.07 93.24

1:25:00 0.00 0.00 13.61 20.42 27.36 35.81 42.59 50.81 77.37

1:30:00 0.00 0.00 12.01 17.85 23.25 30.08 35.67 41.89 63.62

1:35:00 0.00 0.00 10.47 15.48 19.54 24.75 29.22 33.80 51.17

1:40:00 0.00 0.00 9.11 12.88 16.38 19.89 23.36 26.49 40.00

1:45:00 0.00 0.00 8.16 10.86 14.29 15.70 18.33 20.27 30.87

1:50:00 0.00 0.00 7.68 9.67 13.09 13.02 15.20 16.35 25.26

1:55:00 0.00 0.00 6.92 8.91 12.10 11.39 13.27 13.90 21.67

2:00:00 0.00 0.00 6.17 8.23 11.01 10.36 12.03 12.21 19.16

2:05:00 0.00 0.00 5.06 6.77 9.02 8.38 9.71 9.64 15.16

2:10:00 0.00 0.00 3.97 5.28 7.04 6.44 7.45 7.18 11.30

2:15:00 0.00 0.00 3.10 4.10 5.44 4.92 5.67 5.29 8.34

2:20:00 0.00 0.00 2.41 3.17 4.16 3.74 4.29 3.90 6.14

2:25:00 0.00 0.00 1.87 2.44 3.16 2.86 3.27 2.97 4.65

2:30:00 0.00 0.00 1.43 1.84 2.36 2.15 2.45 2.24 3.49

2:35:00 0.00 0.00 1.09 1.37 1.76 1.61 1.82 1.69 2.63

2:40:00 0.00 0.00 0.82 1.02 1.33 1.20 1.36 1.28 1.99

2:45:00 0.00 0.00 0.61 0.75 0.99 0.91 1.03 0.97 1.50

2:50:00 0.00 0.00 0.43 0.53 0.71 0.66 0.75 0.70 1.08

2:55:00 0.00 0.00 0.28 0.36 0.47 0.45 0.51 0.47 0.72

3:00:00 0.00 0.00 0.16 0.22 0.28 0.28 0.31 0.29 0.44

3:05:00 0.00 0.00 0.08 0.12 0.14 0.15 0.17 0.15 0.23

3:10:00 0.00 0.00 0.03 0.05 0.05 0.06 0.07 0.06 0.08

3:15:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

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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20 BOULDER CRESCENT, SUITE 110
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485

BASIN  SUMMARY

DESIGN POINT SUMMARY (PEAK FLOW)

LEGEND

DESIGN POINT SUMMARY (VOLUME)

SUMMARY (PEAK FLOW)
EFSC DBPS DESIGN POINT

Values reported from SCDBPS
(DP 50, 51, 52 Not analyzed as a part of this study)
DBPS Reach 85(Basin91)=Q10=28.8cfs  Q100=115.2cfs
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PHONE: 719.955.5485

BASIN  SUMMARY WATER QUALITY & DETENTION POND SUMMARY

DESIGN POINT SUMMARY

LEGEND
WATER QUALITY & DETENTION POND SUMMARY

DESIGN POINT SUMMARY ( VOLUME)

SAND CREEK FLOW
COMPARISON CHART

SUMMARY (PEAK FLOW)
EFSC DBPS DESIGN POINT

Values reported from SCDBPS, (DP 50, 51, 52 Not analyzed as a part of this study)
DBPS Reach 85(Basin91)=Q10=28.8cfs  Q100=115.2cfs / Q10=345.7cfs  Q100=588.9cfs

(EXISTING) (PROPOSED)
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CIVIL CONSULTANTS, INC.

20 BOULDER CRESCENT, SUITE 110
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485

BASIN  SUMMARY WATER QUALITY & DETENTION POND SUMMARY

DESIGN POINT SUMMARY

LEGEND
WATER QUALITY & DETENTION POND SUMMARY

DESIGN POINT SUMMARY ( VOLUME)

SAND CREEK FLOW
COMPARISON CHART

SUMMARY (PEAK FLOW)
EFSC DBPS DESIGN POINT

Values reported from SCDBPS, (DP 50, 51, 52 Not analyzed as a part of this study)
DBPS Reach 85(Basin91)=Q10=28.8cfs  Q100=115.2cfs / Q10=345.7cfs  Q100=588.9cfs

(EXISTING) (PROPOSED)

       REVISED BASIN HYDROLOGY PER SKETCH PLAN AMENDMENT
 
BASIN        IMP %        AREA        AREA          Q2                Q5               Q10               Q25              Q50             Q100
                                                  (AC.)           (SQ.MI.)           (CFS)           (CFS)            (CFS)            (CFS)             (CFS)           (CFS)

SC3-21       16.4            23.3          0.036          4.7           10.3          17.5           26.4           33.5          42.2

SC3-23       46.3            14.5          0.023         10.2          15.6          21.2           27.8           33.9          40.7

SCE-1         27.0            64.4         0.101          22.5          40.6          61.9           87.6         109.3        134.9

SCE-3         46.3            67.5         0.105          40.1          61.5          83.5         109.4         133.3        159.8

   

*BASIN AND FLOWS REMAIN
CONSISTENT WITH MDDP. 
REFERENCE "PDR FOR
STERLING RANCH EAST
PRELIM. PLAN NO. 1"
APPROVED JAN. 2023

*BASIN AND FLOWS REMAIN
CONSISTENT WITH MDDP
AND "FDR FOR RETREAT AT
TIMBERRIDGE FILING NO. 3"
CURRENTLY UNDER
REVIEW

*
BASIN AND FLOWS REMAIN
CONSISTENT WITH MDDP. 
REFERENCE PROPOSED
SKETCH PLAN AMENDMENT
WITH SAME LAND USE -
OPEN SPACE/BUFFER AREA

**
REVISED BASIN
FLOWS PER
SKETCH PLAN
AMENDMENT
SEE TABLE ABOVE

**

**
REVISED BASIN
FLOWS PER
SKETCH PLAN
AMENDMENT
SEE TABLE ABOVE

**

    REVISED DETENTION/SWQ PER SKETCH PLAN AMENDMENT
 

POND FSD21                           Q2                Q5               Q10               Q25              Q50             Q100
PEAK INFLOW (CFS)                        4.7           10.3          17.5           26.4           33.5          42.2
ALLOWABLE RELEASE (CFS)         0.3             4.0            8.0           18.3           23.7          30.3 
MODELED RELEASE (CFS)             0.1             3.1            7.0           15.9           21.5          29.8
STORED VOLUME (AC.-FT)           0.415        0.621        0.731         0.917         1.015        1.145

POND FSD23                                Q2             Q5            Q10            Q25           Q50           Q100
PEAK INFLOW (CFS)                      10.2           15.6          21.2          27.8            33.9          40.7
ALLOWABLE RELEASE (CFS)         0.2             2.4            4.9           11.2           14.5          18.6
MODELED RELEASE (CFS)             0.2             1.4            3.4             8.2           11.9          17.6
STORED VOLUME (AC.-FT)           0.630        0.849        0.955         1.125         1.228        1.364

    REVISED DETENTION/SWQ PER SKETCH PLAN AMENDMENT
 

POND FSD-E1                          Q2                Q5               Q10               Q25              Q50             Q100
PEAK INFLOW (CFS)                      22.5           40.6          61.9           87.6         109.33      134.9
ALLOWABLE RELEASE (CFS)         0.7            11.0         22.1           50.9           65.7          84.1 
MODELED RELEASE (CFS)             0.4             9.0          18.5           38.1           52.0          60.7
STORED VOLUME (AC.-FT)           1.732        2.398        2.828         3.513         3.956        4.771

POND FSD-E2                              Q2             Q5            Q10            Q25           Q50           Q100
PEAK INFLOW (CFS)                      40.1           61.5          83.5         109.4         133.3        159.8
ALLOWABLE RELEASE (CFS)         0.6             9.5          19.2           45.5           59.8          77.6
MODELED RELEASE (CFS)             0.6             8.1          18.1           36.4           50.4          72.1
STORED VOLUME (AC.-FT)           3.014        3.977        4.493         5.233         5.705        6.377

REVISED FSD DESIGN PER SKETCH PLAN AMENDMENT - SEE TABLE LEFT

REVISED FSD DESIGN PER SKETCH PLAN AMENDMENT - SEE TABLE LEFT

REVISED FSD DESIGN PER SKETCH PLAN AMENDMENT - SEE TABLE LEFT

REVISED FSD DESIGN PER SKETCH PLAN AMENDMENT - SEE TABLE LEFT

REVISIONS BY
CLASSIC CONSULTING
AUGUST 2023

**

AMENDMENT AREA
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accounted for in the MDDP will be required to still be detained to the pre-development flows 

presented in the MDDP at FSDE1. (See Appendix for revised flow quantities and pond sizing) 

 

Basin SCE-2 is a 15-ac. on-site basin that was originally planned for open space/buffer corridor 

adjacent to the 5-ac., 2.5-ac. and 1-ac. residential lots.  The Sketch Plan Amendment continues 

to propose the same open space/buffer corridor adjacent to 2.5-ac. and 0.5-ac. residential lots.  

Thus, the proposed Sketch Plan Amendment continues to remain consistent with the original 

MDDP. 

 

Basin SCE-3 is a 67.5-ac. on-site basin that was originally planned for open space/buffer 

corridor adjacent to the 0.5-ac. and 3-5 du/ac. residential lots.  The Sketch Plan Amendment 

continues to propose the same open space/buffer corridor adjacent to 3-5 du/ac residential 

lots.  The original MDDP used a CN number of 70 for this basin, which for the Type “B” soils 

accounts for 0.5-ac. residential lots.  (Ref. Table 6-10 in DCM Vol. 1 update) The increase in 

developed flows within this basin above and beyond what was originally accounted for in the 

MDDP will also be required to still be detained to the pre-development flows presented in the 

MDDP at FSD-E2. (See Appendix for revised flow quantities and pond sizing) 

Unresolved:
Discuss impact to storm sewer system and trunk main in the basin
from the increased density. State the change in peak flows at DP1E.


