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� ENGINEER’S STATEMENT 

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

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

El Paso County for drainage reports and said report is in conformity with the master plan of the drainage basin. I 

accept responsibility for any liability caused by negligent acts, errors, or omission on my part in preparing this 

report.  

 

 

 

      

Ken Huhn, PE   Date 

Registered Professional Engineer State of Colorado No.___________ 

For and on behalf of HR Green Development, LLC 

 
� DEVELOPER’S STATEMENT 

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

 

               

Name of Developer                                               Authorized Signature                                       Date 

 

               

Printed Name                                Title                              Address 

 

� EL PASO COUNTY 

Filed in accordance with the requirements of the El Paso County Land Development Code, Drainage Criteria 

Manual, Volumes 1 and 2 and Engineering Criteria Manual, as amended. 

 

               

Jennifer Irvine, P.E. 

County Engineer/ECM Administrator    
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I. General Purpose, Location and Description 
a. Purpose 

The purpose of this Preliminary Drainage Report (PDR) is to describe the onsite and offsite drainage patterns, 

existing and proposed storm infrastructure, and the planned stormwater management for The Cottages at 

Mesa Ridge. This report will support the development plan that is currently in review with El Paso County.   

b. Location 

The Cottages at Mesa Ridge, referred to as ‘the site’ herein, is in a portion of the northeast quarter of section 

29, the southeast quarter of section 20, the southwest quarter of section 21, and the northwest quarter of 

section 28, township 15 south, range 65 west of the 6th P.M., County of El Paso, Colorado. The site is bound 

by S. Powers Boulevard to the east, multi-family residential development to the south, single-family residential 

development to the west and undeveloped land to the north. Surrounding platted developments include Mesa 

Ridge Filing 8 and 9 to the south, Sunrise Ridge to the west and the Glen at Widefield to the east. A vicinity 

map is presented in Appendix A. 

c. Description of Property  

The site is approximately 10.22 acres of undeveloped land with existing vegetation consisting of native 

grasses. Once developed, the site will include 122 dwelling units, a club house and open space tracts. The 

site will be platted as a single lot. In general, the site slopes south towards the Fountain Mutual Irrigation Co 

canal. Onsite elevations range from 5750’ - 5795’ with slopes ranging 1 – 33%. Per a NRCS soil survey, the 

site is made up of Type B Stoneham sandy loam and Type B Nelson-Tassel fine sand loams. The NRCS soil 

survey is presented in Appendix A.   

There are no major drainageways or irrigation facilities that traverse the site nor does the site fall within the 

Streamside Overlay Zone. Onsite, existing utilities include water, sewer, fiberoptic, underground gas and 

underground electric/telecommunication. An existing drainage map is presented in Appendix F.  

d. Floodplain Statement 

Based on FEMA Firm map 08041C0956G dated December 8, 2018, the site is Zone X, which are areas 

determined to be outside the 0.2% annual chance flood.  

II. Drainage Basins and Subbasins 
a. Major Basin Description 

The site is located within West Fork Jimmy Camp Creek Drainage Basin. The site’s drainage characteristics 

were previously studied in the following reports:  

1. “West Fork Jimmy Camp Creek Drainage Basin Planning Study” prepared by Kiowa Engineering 

Corporation, October 2003, revised. .  

2. “Master Development Drainage Plan Mesa Ridge Development” prepared by Kiowa Engineering 

Corporation, December 17, 2006. (2006 MDDP) 

3. “Mesa Ridge Development Master Development Drainage Plan Update” prepared by Kiowa 

Engineering Corporation, January 15, 2013. (2013 MDDP) 

In the 2006 MDDP, the site was identified as Basin 1040 and Basin 1030. Basin 1040 was planned to be 

routed to Detention Basin D (located within Mesa Ridge Subdivision Filing 8) while Basin 1030 was routed to 
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Detention Basin 1031 (located on the east side of S. Powers Boulevard adjacent to the site). The 2013 MDDP 

did not alter the planned detention scenario for the site.  

b. Existing Subbasin Description 

The site’s existing drainage is split into five basins. An existing drainage map is presented in Appendix B. See 

below for existing basin descriptions: 

Basin EX1 is 5.69 acres of undeveloped area and existing single family residential lots. Existing stormwater 

from this basin (Q5 = 2.5 cfs Q100 = 13.7 cfs) is conveyed onsite to DP1.  

Basin EX2 is 3.12 acres of undeveloped area and a portion of S. Powers Boulevard. Existing stormwater from 

this basin (Q5 = 4.2 cfs Q100 = 12.4 cfs) follows historic drainage patterns to an existing roadside swale to 

DP2. The flow is captured in an existing area inlet at DP2 and conveyed underneath S. Powers Boulevard in 

a 24” RCP culvert to an existing, temporary sediment basin. 

Basin EX3 is 1.46 acres of undeveloped area. Existing stormwater from this basin (Q5 = 1.6 cfs Q100 = 5.1 cfs) 

is conveyed to the existing irrigation canal to DP3.  

 Basin EX4 is 0.28 acres of undeveloped area. Existing stormwater from this basin (Q5 = 0.1 cfs Q100 = 0.8 

cfs) is conveyed in an existing roadside swale to DP4.  

Basin EX5 is 3.38 acres of undeveloped area and existing single family residential lots. Existing stormwater 

from this basin (Q5 = 2.8 cfs Q100 = 11.9 cfs) flows offsite along the site’s southern boundary at DP5.  

c. Proposed Subbasin Description 

The proposed site has been divided into 9 subbasins for analysis. All storm sewer and appurtenances are 

private. A drainage map has been presented in Appendix F. See below for basin descriptions: 

Basin 1 is 3.56 acres of single-family residential lots, duplex homes, roadway and landscaping. Stormwater 

from this basin (Q5 = 7.6 cfs Q100 = 16.1 cfs) is conveyed in curb and gutter to a 15’ Type R on-grade inlet at 

DP1. Basin 1 stormwater is piped in proposed storm sewer along the north side of Landover Lane. From 

there, the flow is piped in an existing 48” culvert to the existing full spectrum detention pond (Basin D) for 

water quality and detention.   

Basin 2 is 4.93 acres of single-family residential lots, duplex homes, roadway and landscaping. Stormwater 

from this basin (Q5 = 9.5 cfs Q100 = 20.3 cfs) is conveyed in curb and gutter to a 15’ Type R on-grade inlet at 

DP2. Basin 2 stormwater is piped in proposed storm sewer along the north side of Landover Lane. From 

there, the flow is piped in an existing 48” culvert to the existing full spectrum detention pond (Basin D) for 

water quality and detention.   

Basin 3 is 3.03 acres of existing roadway (S. Powers Boulevard), a compacted breeze trail and undeveloped 

area. Stormwater from this basin (Q5 = 3.4 cfs Q100 = 9.7 cfs) follows historic drainage patterns in an existing 

roadside swale to an existing Type C inlet at DP3. An existing 24” RCP culvert conveys to flow to an existing, 

temporary sediment basin. Per Section I.7.1.B.7 and I.7.1.B.9 of the EPCDCM Appendix I – Stormwater 

Quality Polic. Basin y and Procedures, Basin 3 will not be routed to a permanent stormwater control measure. 

The trail improvements associated with Basin 3 will not increase existing stormwater flows.  

Basin 4 is 0.52 acres of landscaping and undeveloped area. Stormwater from this basin (Q5 = 0.4 cfs Q100 = 

1.8 cfs) follows historic drainage patterns towards the Fountain Irrigation Ditch at DP4. From there, flow is 

conveyed under S. Powers Blvd in an existing box culvert (size unknown) to an existing, temporary sediment 
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basin. Per Section I.7.1.B.7 and I.7.1.B.9 of the El Paso County Appendix I – Stormwater Quality Policy and 

Procedures, Basin 4 will not be routed to a permanent stormwater control measure. The basin will remain 

mostly undeveloped with a proposed trail and retaining wall. The trail and retaining wall improvements 

associated with Basin 4 will not increase existing stormwater flows. 

Basin 5 is 1.50 acres of landscaping and a fire access road. Stormwater from this basin (Q5 = 2.1 cfs Q100 = 

5.7 cfs) is captured in a grass-lined swale and captured in a Type C inlet. Basin 5 stormwater is piped in 

proposed storm sewer along the north side of Landover Lane. From there, the flow is piped in an existing 48” 

culvert to the existing full spectrum detention pond (Basin D) for water quality and detention.   

Basin 6 is 0.63 acres of undeveloped area. Stormwater from this basin (Q5 = 0.2 cfs Q100 = 1.2 cfs) follows 

historic drainage patterns in an existing roadside swale along S. Powers Boulevard at DP6 and continues 

south along S. Powers. Per Section I.7.1.B.7 of the EPCDCM Appendix I – Stormwater Quality Policy and 

Procedures, Basin 6 will not be routed to a permanent stormwater control measure. The land disturbance 

associated with Basin 6 will not increase existing stormwater flows. 

Basin 7 is 0.56 acres of landscaping and existing single family residential. Stormwater from this basin (Q5 = 

0.4 cfs Q100 = 1.8 cfs) follows historic drainage patterns towards DP7. From there, the flow continues into 

Mesa Ridge Subdivision Filing 8 where it is captured and detained in Basin D. See Basin 1040 from the Mesa 

Ridge Filing No. 8 FDR for additional detail.  

Basin 8 is 0.24 acres of roadway. Stormwater from this basin (Q5 = 1.1 cfs Q100 = 2.0 cfs) is conveyed in curb 

and gutter down Landover Lane to a 10’ Type R inlet at DP8. Basin 8 stormwater is piped in proposed storm 

sewer along the north side of Landover Lane. From there, the flow is piped in an existing 48” culvert to the 

existing full spectrum detention pond (Basin D) for water quality and detention.   

Basin 9 is 0.14 acres of roadway. Stormwater from this basin (Q5 = 0.7 cfs Q100 = 1.2 cfs) is conveyed in curb 

and gutter down Landover Lane to a 10’ Type R inlet at DP9. Basin 9 stormwater is piped in proposed storm 

sewer along the north side of Landover Lane. From there, the flow is piped in an existing 48” culvert to the 

existing full spectrum detention pond (Basin D) for water quality and detention.   

III. Drainage Design Criteria 
a. Development Criteria Reference 

Storm drainage analysis and design criteria for the project were taken from the “Drainage Criteria Manual of 

EL Paso County, Colorado” Volumes 1 and 2 (EPCDCM), dated October 31, 2018, and Chapter 6 and 

Section 3.2.1 of Chapter 13 of the “Colorado Springs Drainage Criteria Manual” (CCSDCM), dated May 2014, 

as adopted by El Paso County, as well as the July 2019 El Paso County Engineering Criteria Manual update.  

b. Hydrologic Criteria 

Hydrologic data was obtained from the “City of Colorado Springs Drainage Criteria Manual – Chapter 6 

Hydrology”. Onsite drainage improvements are designed for the 5-year storm (minor event) and 100-year 

storm (major event) using rainfall values from CCSDCM Table 6-2 below. Runoff was calculated per 

CCSDCM Section 6.3.0 - Rational Method. Full spectrum pond design was completed using the latest version 

of Mile High Flood District’s (MHFD) UD-Detention per CCSDCM Section 13.3.2.1 – Full Spectrum Detention 

in addition to CUHP v.2.0.1 and EPA-SWMM v.5.1. Detention pond allowable release rate will be limited to 

less than or equal to those noted in the 2013 Mesa Ridge MDDP.  

Daniel Torres
Callout
Please delete the stated date. you may state "current adopted version" if you'd like but it is not necessary. There were no formal changes to the criteria on the date listed (10/31/18). This date listed on the Municode homepage is not reflective of an adopted change to the criteria and may have been some formating changes.

Daniel Torres
Pen
-

Daniel Torres
Pen
_
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Table 6-2: Rainfall Depths for Colorado Springs 

Return Period (yr) 5 100 

1-hr Rainfall Depth (in) 1.50 2.52 

 

IV. Drainage Facility Design 
a. General Concept 

Onsite stormwater will be conveyed via Type 5 curb and gutter to Type R inlets. Captured stormwater will be 

piped to and detained in an existing, full spectrum detention pond located in Mesa Ridge Filing 9 south of the 

site.  The full spectrum detention pond will outfall at less than historic values to the east side of S. Powers 

Boulevard and to the site’s historic outfall. See below section regarding the existing detention basin analysis 

and retrofit.  The ultimate outfall for the site is Jimmy Camp Creek, south of Hale Reservoir.  

b. Water Quality & Detention 

The Cottages at Mesa Ridge will utilize the existing regional Full Spectrum Detention Basin D for water quality 

and detention. Detailed analysis performed with this Report indicates that in its existing condition, there is 

adequate 100-year volume in the Detention Basin D for development of The Cottages at Mesa Ridge site.  

However, there are some concerns regarding the detention pond drain times.  See discussion below for 

details on the analysis completed on Detention Basin D.   

This pond was included originally as flood control in the 2006 MDDP and was updated to provide Full 

Spectrum detention with the 2013 MDDP.  In addition, the record drawings for the retrofit of the pond 

confirmed the use of an orifice plate to control the full spectrum volume.  Record documents are titled:  Mesa 

Ridge Filings 8 & 9, Detention Basin ‘D’, Full Spectrum Detention Modifications, Final Design Drawings, by 

Kiowa Engineering Corporation, dated October 2011.  Both MDDPs show Basin 1040 routed to Full Spectrum 

Detention Basin D.  However, the basin characteristics provided with the most recent MDDP included The 

Cottages at Mesa Ridge site as historic.   

In order to confirm that the existing Full Spectrum Detention Basin D has capacity for development of The 

Cottages at Mesa Ridge, updated modeling with proposed basin 1040 characteristics is necessary.  

Hydrology and hydraulics included with the previous MDDPs utilized HEC-1 software to determine peak runoff 

quantities at specific design points and routing elements.  These HEC-1 models were not available for use, so 

an effort was made to update them to the more current HEC-HMS program.  However, there were too many 

unknown variables with the program to get it to provide reliable results.   

Current CCSDCM V.1 CH.6 1.4 Selecting Methods for Estimating Design Flows notes in part that:  

• For more complex drainage basins and routing requirements, the HEC-HMS model or the EPA SWMM 

method is better suited but requires more experience and expertise to properly apply.  The EPA SWMM 

method also provides hydrographs, reservoir routing, and the ability to evaluate runoff reduction practices 

in detail. 

• If detention facilities are to be sized based on hydrograph routing, or if hydrograph information is desired 

for any other reason, the EPA SWMM or the NRCS method must be used. 
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Therefore, CUHP and EPA SWMM methodology were selected as appropriate modeling programs to confirm 

volumes and release rates for Full Spectrum Detention Basin D are in line with the intent of the previous 

MDDPs and current CCSDCM criteria.   

CUHP 

A new CUHP model was prepared streamlined with only the MDDP basins being updated at this time and 

major basins tributary to Full Spectrum Detention Basin D.  This includes Basin 1040, 6001, 6005, 6010, 6011 

and 6020.  Basin parameters included in the CUHP as follows: 

• Basin parameters for Basin 1040 were updated based on the most current design information available 

and correspond to the Rational Method calculations noted elsewhere in this report. The area to Basin 

1040 increased from what was accounted for in the previous MDDPs.  

• Basins 6001, 6005, 6010, 6011 and 6020 used area and length parameters taken directly from the HEC-1 

noted above. 

• Basins 6001, 6005, 6010, 6011 and 6020 utilized percent impervious estimated from existing as-

constructed land uses.  

• All basins used the standard depression storage and infiltration parameters for Hydrologic Soil Type B.  

Rainfall data was taken from NOAA Atlas 14 Point Precipitation for a 60-minute (1-hour) recurrence interval 

depth, 100=2.74 in.  The 1-hour point precipitation was chosen in part because the MHFD-Detention 

worksheet uses the 1-hour depth as an input parameter to run the CUHP program in the background.  This 

allows a more accurate review of the existing pond by using consistent storms across both the CUHP and 

MHFD-Detention software.   

Input parameters and results for the 100-year event are included with Appendix D.   

EPA SWMM 

Similar to the CUHP modeling, a simplified hydraulic routing model was prepared.  In this case, the U.S. 

Environmental Protection Agency Stormwater Management Model (EPA SWMM) software was used for the 

proposed conditions with the development of The Cottages at Mesa Ridge.   

The model includes a stage-storage curve for Pond D extracted directly from the pond grading shown on the 

2011 Full Spectrum Detention Modifications Plan noted above.  The proposed Pond D stage-release curve 

was developed through an iterative process, described more in depth below.    

The other separate existing pond (Detention Basin 6002) which is tributary to Pond D provides storage for 

Basin 6001.  Parameters for modeling Detention Basin 6002 were taken directly from the 2013 MDDP HEC-1.   

Additionally, EPA SWMM element routing parameters such as channel length and size were taken directly 

from the previous HEC-1 model with the exception of elevations (not used in HEC-1).  For this a reasonable 

starting (downstream) elevation was used from the Pond D plans, and slope/length parameters from HEC-1 

used to set all other upstream elevations.  A back-check was completed to ensure resultant upstream 

elevations seem reasonable given rough elevations on 2013 MDDP Exhibit. 

Input parameters and results for the 100-year event are included with Appendix D.   
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Full Spectrum Detention Basin D  

MHFD-Detention worksheets were set up using updated total watershed area and percent imperviousness for 

several reasons, they include: 

• To confirm the updated full spectrum volume required within Pond D.  Note, because an inflow 

hydrograph will be used for the 100-year event only the resultant full spectrum volumes are relevant from 

this data.   

• To review how the existing pond is functioning under the proposed condition by incorporating the as-built 

stage-storage and stage-release data into the workbook.  Note, the release structure was surveyed to 

provide accurate structure parameters.   

• To route the 100-year hydrograph developed in the CUHP and EPA SWMM through the provided pond 

volume and as-built release structure.   

MHFD-Detention (as-built) results from routing the proposed 100-year hydrograph through the as-built pond 

volume and release structure indicate that there is adequate 100-year volume in the existing pond for 

development of The Cottages at Mesa Ridge site.  However, results also indicate that the existing pond is 

exceeding drain time limitations noted in current MHFD criteria and Colorado Revised Statute 37-92-602(8).   

To rectify the drain times discrepancy a separate MHFD-Detention (proposed) worksheet was set up 

matching the previously noted stage-storage curve and input hydrograph but altering the release structure 

(and corresponding stage-release curve).  The drain times were revised by enlarging the orifice areas and 

updating the detention stages to correlate with the new Full Spectrum volume.  Once the 100-year peak 

release rate was confirmed to be at or below the threshold established with the 2013 MDDP (223 cfs) the 

resultant stage-release curve was transferred back to the prepared SWMM and re-run to confirm the same 

results as found with the MHFD-Detention (proposed) analysis.    

Key pond parameters from the 2011 Full Spectrum Detention Modifications Plan along with the values 

determined with this Preliminary Drainage Report are summarized below. 

Full Spectrum Detention Basin D Summary 

  
2011 Full 
Spectrum 

Modifications 

As-Built Pond 
D without 

Modifications 

As-Built Pond D 
with Proposed 
Modifications 

Tributary Area (acres) not provided 98.8 98.8 

% Impervious (%) not provided 48.8 48.8 

Full Spectrum Volume (acre-ft) 4.2 5.1 5.1 

Full Spectrum WSEL (ft) 5686.8 5687.2 5687.2 

Full Spectrum Drain Time (hrs) not provided > 120 73 

100-yr volume (acre-ft) 8.3 11.6 12.5 

Release Rate (cfs) 219 252 232 

100-yr WSEL (ft) 5690.2 5691.2 5691.7 

100-yr Drain Time (hrs) not provided > 120 70 
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Conclusions from the analysis presented with this Report are that Full Spectrum Detention Basin D will 

function as intended in the proposed conditions taking into consideration the Basin 1040 changes (including 

increase in basin area) that will occur with development of The Cottages at Mesa Ridge.  No modifications to 

the as-built volume are anticipated at this time.  Minor modifications are expected to the release structure to 

bring the existing pond in conformance with current drain time and stage-storage requirements.  The detailed 

extent of modifications to the existing structure will be provided with the Final Drainage Report as the project 

design progresses. 

c. Inspection and Maintenance 

An Inspection and maintenance manual will be provided with the Final Drainage Report. The manual will 

specify maintenance intervals and required actions to maintain the function of the extended detention basin 

and appurtenances.  

d. Grading and Erosion Control Plan 

Due to the project disturbance area, a separate Grading and Erosion Control plan will be required. The 

Grading and Erosion Control Plan will be submitted in conjunction with the Final Drainage Report and 

Construction Drawings.  

e. Four Step Method to Minimize Adverse Impacts of Urbanization 

Step 1 – Reducing Runoff Volumes: Roof drains will route across landscape areas and grass lined swales are 

used for stormwater conveyance, whenever possible to promote infiltration.  

Step 2 – Treat and slowly release the WQCV: An existing, regional full spectrum detention pond provides 

water quality for the site. The WQCV is released over a period of 44 hours.  

Step 3 – Stabilize stream channels: Drainage swales will be lined with non-erosive soils and permanently 

seeded to provide stabilization. If required due to erosive velocities, additional protection will be provided in 

the form of riprap lining and drop structures to reduce stormwater velocities and provide stabilization.  

Step 4 – Consider the need for source controls: No industrial or commercial uses are proposed within this 

development and therefore no source controls are proposed.   

f. Drainage and Bridge Fees 

Cottages at Mesa Ridge is located within the West Fork Jimmy Camp Creek drainage basin. See below for 

drainage fees associated with The Cottages at Mesa Ridge development. Fees are due at time of platting. 

2021 Drainage & Bridge Fees 

Impervious 
Acreage 

Drainage 
Fee/Impervious 

Acre 

Drainage 
Fee 

5.48 $13,524 $74,069 

 

g. Opinion of Probable Cost 

We respectfully request that the engineer’s opinion of probably cost be postponed until the Final Drainage 

Report.  

Daniel Torres
Cloud+

Daniel Torres
Cloud+
Please also provide the bridge fee. The 2021 bridge fee for West Fork Jimmy Camp Creek is $4001 per impervious acre. 
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V. Summary 
The Cottages at Mesa Ridge development remains consistent with pre-development drainage conditions 

with the construction of the recommended drainage improvements. The proposed development will not 

adversely affect downstream stormwater infrastructure or surrounding developments. This report meets 

the latest El Paso County Drainage criteria and is in accordance with the Mesa Ridge MDDP. 

VI. Drawings 
Please refer to the appendices for vicinity and drainage basin maps.   

VII. References 
1. City of Colorado Springs – Drainage Criteria Manual, May 2014, Revised January 2021. 

2. Urban Storm Drainage Criteria Manual, Mile High Flood District, January 2018. 

3. Master Development Drainage Plan Mesa Ridge Development, Kiowa Engineering Corporation, 

December 17, 2006. 

4. Mesa Ridge Development Master Development Drainage Plan Update, Kiowa Engineering Corporation, 

January 15, 2013. 

5. Mesa Ridge Filings 8 & 9, Detention Basin ‘D’, Full Spectrum Detention Modifications, Final Design 

Drawings, by Kiowa Engineering Corporation, October 2011. 

6. Colorado Unit Hydrograph Procedure (CUHP), Version 2.0.1, October 2019.  

7. Environmental Protection Agency Stormwater Management Model (EPA SWMM), Version 5.1, 2020. 

8. Mile High Flood District Detention Basin Design Workbook (MHFD-Detention), Version 4.04, February 

2021. 
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1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 17, Sep 13, 2019

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

Date(s) aerial images were photographed: Aug 14, 2018—Sep 
23, 2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/30/2020
Page 2 of 4



Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

56 Nelson-Tassel fine 
sandy loams, 3 to 18 
percent slopes

B 15.6 94.7%

86 Stoneham sandy loam, 
3 to 8 percent slopes

B 0.9 5.3%

Totals for Area of Interest 16.5 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/30/2020
Page 3 of 4
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APPENDIX B – HYDROLOGIC CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Calc'd  by: NQJ

Checked by:

Date: 12/6/2021

EX1 5.69 7 2.5 13.4 1 EX1 2.5 13.4

EX2 3.12 28 3.5 10.0 2 EX2 3.5 10.0

EX3 1.46 24 1.4 4.1 3 EX3 1.4 4.1

EX4 0.28 2 0.1 0.5 4 EX4 0.1 0.5

EX5 3.38 15 2.1 8.7 5 EX5 2.1 8.7

% 

IMPERVIOUS
BASIN AREA (ac) Q5 (cfs) Q100 (cfs)

DESIGN 

POINT

UPSTREAM 

BASIN
ΣQ5 (cfs) ΣQ100 (cfs)

COTTAGES AT MESA RIDGE

LOCATION:  COLORADO SPRINGS, COLORADO

EXISTING CONDITIONS

SUMMARY RUNOFF TABLE DESIGN POINT SUMMARY TABLE

Ex_Drainage_Calcs.xlsx

RBM

12/6/2021

12:07 PM



UNDEVELOPED PAVED
SINGLE 

FAMILY LOT
TOTAL

%I C5 C100 %I C5 C100 %I C5 C100 %I C5 C100

EX1 5.25 0.00 0.44 5.69 B 2 0.09 0.36 100 0.90 0.96 65 0.45 0.59 7 0.12 0.38

EX2 2.28 0.84 0.00 3.12 B 2 0.09 0.36 100 0.90 0.96 65 0.45 0.59 28 0.31 0.52

EX3 1.13 0.33 0.00 1.46 B 2 0.09 0.36 100 0.90 0.96 65 0.45 0.59 24 0.27 0.50

EX4 0.28 0.00 0.00 0.28 B 2 0.09 0.36 100 0.90 0.96 65 0.45 0.59 2 0.09 0.36

EX5 2.70 0.00 0.68 3.38 B 2 0.09 0.36 100 0.90 0.96 65 0.45 0.59 15 0.16 0.41

Total 13.93 15.30

12/6/2021

NQJ

BASIN

 COMPOSITE  'C'  FACTORS

UNDEVELOPEDSOIL 

TYPE
ACRES

SINGLE FAMILY 

LOT
PAVED

COMPOSITE 

IMPERVIOUSNESS & C 

Calc'd  by:

Checked by:

Date: 

COTTAGES AT MESA RIDGE

EXISTING CONDITIONS

LOCATION:  COLORADO SPRINGS, COLORADO

J:\2020\200541\Design\Calc\Drainage\Appendix B - Hydrologic\Ex_Drainage_Calcs.xlsx
12/6/2021



Calc'd  by:

Checked by:

BASIN DATA TOTAL

DESIGNATION C5 AREA (ac) LENGTH (ft) SLOPE % ti (min) CV LENGTH (ft) SLOPE % V (ft/s) tt (min) t c  (min)

EX1 0.12 5.69 100 25.0 6.2 10 750 3.2 1.8 7.0 13.1

EX2 0.31 3.12 158 7.1 9.5 10 620 6.5 2.5 4.1 13.5

EX3 0.27 1.46 25 25.0 2.6 20 520 0.1 0.6 13.7 16.3

EX4 0.09 0.28 75 1.0 16.0 10 305 5.4 2.3 2.2 18.2

EX5 0.16 3.38 42 1.8 9.2 10 440 4.2 2.0 3.6 12.7

COTTAGES AT MESA RIDGE

EXISTING CONDITIONS

LOCATION:  COLORADO SPRINGS, COLORADO Date: 

TRAVEL TIME (Tt )OVERLAND TIME (Ti )

TIME OF CONCENTRATION

NQJ

12/6/2021

J:\2020\200541\Design\Calc\Drainage\Appendix B - Hydrologic\Ex_Drainage_Calcs.xlsx
12/6/2021
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1 EX1 5.69 0.12 13.1 0.67 3.72 2.5

2 EX2 3.12 0.31 13.5 0.96 3.67 3.5

3 EX3 1.46 0.27 16.3 0.40 3.40 1.4

4 EX4 0.28 0.09 18.2 0.03 3.23 0.1

5 EX5 3.38 0.16 12.7 0.55 3.77 2.1

STREETTOTAL RUNOFF PIPE

DESIGN STORM:  5-YEAR Date: 

DIRECT  RUNOFF TRAVEL TIME

Calc'd  by:

Checked by:

COTTAGES AT MESA RIDGE

EXISTING CONDITIONS

J:\2020\200541\Design\Calc\Drainage\Appendix B - Hydrologic\Ex_Drainage_Calcs.xlsx
12/6/2021



Calc'd  by: NQJ

Checked by:

Date: 8/11/2021

1 3.56 63 7.6 16.1 1 1 7.6 16.1

2 4.93 59 9.5 20.3 2 2 9.5 20.3

3 3.03 29 3.4 9.7 2.1 3 15.6 29.9

4 0.52 8 0.4 1.8 3 4 3.4 9.7

5 1.50 32 2.1 5.7 4 5 0.4 1.8

6 0.63 2 0.2 1.2 5 5 2.1 5.7

7 0.56 26 0.5 1.6 6 6 0.2 1.2

8 0.24 100 1.1 2.0 7 7 0.5 1.6

9 0.14 100 0.7 1.2 8 8 1.1 2.0

9 9 1.1 1.2

9.1 8&9 17.1 39.6

% 

IMPERVIOUS
BASIN AREA (ac) Q5 (cfs) Q100 (cfs)

DESIGN 

POINT

UPSTREAM 

BASIN
ΣQ5 (cfs) ΣQ100 (cfs)

COTTAGES AT MESA RIDGE

LOCATION:  COLORADO SPRINGS, COLORADO

PROPOSED CONDITIONS

SUMMARY RUNOFF TABLE DESIGN POINT SUMMARY TABLE

Pr_Drainage_Calcs.xlsx

RBM

8/11/2021

4:20 PM



LANDSCAPING PAVED ROOFS
SINGLE 

FAMILY
TOTAL

%I C5 C100 %I C5 C100 %I C5 C100 %I C5 C100 %I C5 C100

1 0.86 1.38 0.66 0.66 3.56 B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 40 0.30 0.50 63 0.56 0.70

2 1.76 1.69 1.21 0.27 4.93 B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 40 0.30 0.50 59 0.54 0.68

3 2.19 0.84 0.00 0.00 3.03 B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 40 0.30 0.50 29 0.31 0.53

4 0.49 0.03 0.00 0.00 0.52 B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 40 0.30 0.50 8 0.14 0.39

5 1.04 0.46 0.00 0.00 1.50 B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 40 0.30 0.50 32 0.34 0.54

6 0.63 0.00 0.00 0.00 0.63 B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 40 0.30 0.50 2 0.09 0.36

7 0.21 0.00 0.00 0.35 0.56 B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 40 0.30 0.50 26 0.22 0.45

8 0.00 0.24 0.00 0.00 0.24 B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 40 0.30 0.50 100 0.90 0.96

9 0.00 0.14 0.00 0.00 0.14 B 2 0.09 0.36 100 0.90 0.96 90 0.73 0.81 40 0.30 0.50 100 0.90 0.96

Pond 11.56 54

Total 15.11

Calc'd  by:

Checked by:

Date: 

COTTAGES AT MESA RIDGE

PROPOSED CONDITIONS

LOCATION:  COLORADO SPRINGS, COLORADO

SINGLE FAMILY
BASIN

 COMPOSITE  'C'  FACTORS

LANDSCAPINGSOIL 

TYPE
ACRES

ROOFSPAVED 
COMPOSITE 

IMPERVIOUSNESS & C 

J:\2020\200541\Design\Calc\Drainage\Appendix B - Hydrologic\Pr_Drainage_Calcs.xlsx
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Calc'd  by:

Checked by:

BASIN DATA TOTAL

DESIGNATION C5 AREA (ac) LENGTH (ft) SLOPE % ti (min) CV LENGTH (ft) SLOPE % V (ft/s) tt (min) t c  (min)

1 0.56 3.56 100 2.0 7.8 20 900 2.9 3.4 4.4 12.2

2 0.54 4.93 100 2.0 8.2 20 1160 2.5 3.2 6.1 14.3

3 0.31 3.03 65 2.0 9.2 10 715 6.0 2.4 4.9 14.1

4 0.14 0.52 22 25.0 2.8 20 92 9.0 6.0 0.3 5.0

5 0.34 1.50 54 25.0 3.5 10 260 0.5 0.7 6.1 9.6

6 0.09 0.63 70 1.0 15.5 10 380 5.5 2.3 2.7 18.2

7 0.22 0.56 58 2.0 9.7 10 260 3.0 1.7 2.5 12.2

8 0.90 0.24 16 2.0 1.2 20 270 9.0 6.0 0.8 5.0

9 0.90 0.14 16 2.0 1.2 20 270 9.0 6.0 0.8 5.0

TRAVEL TIME (Tt )OVERLAND TIME (Ti )

TIME OF CONCENTRATION

NQJ

8/10/2021

COTTAGES AT MESA RIDGE

PROPOSED CONDITIONS

LOCATION:  COLORADO SPRINGS, COLORADO Date: 

J:\2020\200541\Design\Calc\Drainage\Appendix B - Hydrologic\Pr_Drainage_Calcs.xlsx
8/10/2021
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7.4 1.93 9.0 18.0 16 21.6 0.01 BASIN 1 FLOW CAPTURED IN 15' TYPE R INLET (ON GRADE)

1 1 3.56 0.56 12.2 2.00 3.83 7.6 0.2 0.07 2.0 280 2.8 1.65 DP1 FLOW BY, C&G FLOW TO DP8

8.7 2.42 9.0 18.0 16 21.6 0.01 BASIN 2 FLOW CAPTURED IN 15' TYPE R INLET (ON GRADE)

2 2 4.93 0.54 14.3 2.64 3.59 9.5 0.8 0.22 2.0 280 2.8 1.65 DP2 FLOW BY, C&G FLOW TO DP9

3 3 3.03 0.31 14.1 0.95 3.62 3.4 BASIN 3 FLOW, SWALE FLOW TO EX TYPE C INLET @ DP3

4 4 0.52 0.14 5.0 0.07 5.17 0.4 BASIN 4 FLOW, FOLLOW HISTORIC DRAINAGE PATTERNS TO DP4

2.1 0.51 0.5 18.0 536 5.1 1.75 BASIN 5 FLOW @ DP5, CAPTURED IN TYPE C INLET, PIPE TO DP2.1

5 5 1.5 0.34 9.6 0.51 4.18 2.1

15.6 4.36 9.0 18.0 280 21.6 0.22 COMBINED DP1 & DP2 FLOW, PIPE TO DP9.1

2.1 14.3 4.36 3.59 15.6

6 6 0.63 0.09 18.2 0.06 3.23 0.2 BASIN 6 FLOW @ DP6, FOLLOWS HISTORIC DRAINAGE PATTERNS

7 7 0.56 0.22 12.2 0.12 3.83 0.5 BASIN 7 FLOW @ DP7, FOLLOWS HISTORIC DRAINAGE PATTERNS

1.0 0.28 2.0 18.0 16 10.2 0.03 BASIN 8 AND DP1 FLOW BY, CAPTURED IN 10' TYPE R INLET (ON GRADE)

8 8 0.24 0.90 5.0 0.22 5.17 1.1 13.9 0.28 3.64 1.0 DP8 FLOW BY, C&G FLOW TO LANDOVER LANE

1.2 0.35 2.0 18.0 16 10.2 0.03 BASIN 9 AND DP2 FLOW BY, CAPTURED IN 10' TYPE R INLET (ON GRADE)

9 9 0.14 0.90 5.0 0.13 5.17 0.7 16.0 0.35 3.43 1.2 DP9 FLOW BY, C&G FLOW TO LANDOVER LANE

9.1 16.0 4.98 3.42 17.1 COMBINED DP2.1, DP8 DP9 FLOW, PIPE TO EX DETENTION POND D

DIRECT  RUNOFF TRAVEL TIME

Calc'd  by:

Checked by:

COTTAGES AT MESA RIDGE

PROPOSED CONDITIONS

DESIGN STORM:  5-YEAR Date: 

STREETTOTAL RUNOFF PIPE

J:\2020\200541\Design\Calc\Drainage\Appendix B - Hydrologic\Pr_Drainage_Calcs.xlsx
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8/10/2021

REMARKS

S
T

R
E

E
T

D
E

S
IG

N
 P

O
IN

T

B
A

S
IN

 I
D

A
R

E
A

 (
a
c
)

C
1

0
0

t c
 (

m
in

)

C
1

0
0
*
A

 (
a
c
)

I
 (

in
./
 h

r.
)

Q
 (

c
fs

)

t c
 (

m
in

)

C
1

0
0
*
A

 (
a
c
)

I
 (

in
./
 h

r.
)

Q
 (

c
fs

)

Q
s
tr

e
e

t 
(c

fs
)

C
1

0
0
*
A

 (
a
c
)

S
L
O

P
E

 %

Q
P

IP
E
  

(c
fs

)

C
1

0
0
*
A

 (
a
c
)

S
L
O

P
E

 %

P
IP

E
 S

IZ
E

 (
ft

)

L
E

N
G

T
H

 (
ft

)

V
E

L
. 

(f
t/

s
)

T
R

A
V

E
L
 T

IM
E

 (
m

in
)

12.1 1.88 2.0 18.0 16 10.2 0.03 BASIN 1 FLOW CAPTURED IN 15' TYPE R INLET (ON GRADE)

1 1 3.56 0.70 12.2 2.50 6.42 16.1 4.0 0.62 9.0 280 6.0 0.78 DP1 FLOW BY, C&G FLOW TO DP8

13.6 2.26 2.0 18.0 16 10.2 0.03 BASIN 2 FLOW CAPTURED IN 15' TYPE R INLET (ON GRADE)

2 2 4.93 0.68 14.3 3.37 6.03 20.3 6.7 1.11 9.0 280 6.0 0.78 DP2 FLOW BY, C&G FLOW TO DP9

3 3 3.03 0.53 14.1 1.59 6.07 9.7 BASIN 3 FLOW, SWALE FLOW TO EX TYPE C INLET @ DP3

4 4 0.52 0.39 5.0 0.21 8.68 1.8 BASIN 4 FLOW, FOLLOW HISTORIC DRAINAGE PATTERNS TO DP4

5.7 0.82 0.5 18.0 536 5.1 1.75 BASIN 5 FLOW @ DP5, CAPTURED IN TYPE C INLET, PIPE TO DP2.1

5 5 1.5 0.54 9.6 0.82 7.03 5.7

29.9 4.96 9.0 18.0 280 21.6 0.22 COMBINED DP1 & DP2 FLOW, PIPE TO DP9.1

2.1 14.3 4.96 6.02 29.9

6 6 0.63 0.36 18.2 0.23 5.42 1.2 BASIN 6 FLOW @ DP6, FOLLOWS HISTORIC DRAINAGE PATTERNS

7 7 0.56 0.45 12.2 0.25 6.42 1.6 BASIN 7 FLOW @ DP7, FOLLOWS HISTORIC DRAINAGE PATTERNS

4.8 0.77 9.0 18.0 16 21.6 0.01 BASIN 8 AND DP1 FLOW BY, CAPTURED IN 10' TYPE R INLET (ON GRADE)

8 8 0.24 0.96 5.0 0.23 8.68 2.0 13.0 0.85 6.27 5.3 0.5 0.08 9.0 DP8 FLOW BY, C&G FLOW TO LANDOVER LANE

5.9 1.00 9.0 18.0 16 21.6 0.01 BASIN 9 AND DP2 FLOW BY, CAPTURED IN 10' TYPE R INLET (ON GRADE)

9 9 0.14 0.96 5.0 0.13 8.68 1.2 15.1 1.25 5.89 7.4 1.5 0.25 9.0 DP9 FLOW BY, C&G FLOW TO LANDOVER LANE

9.1 15.1 6.72 5.89 39.6 COMBINED DP2.1, DP8 DP9 FLOW, PIPE TO EX DETENTION POND D

Checked by:

DESIGN STORM:  100-YEAR Date: 

COTTAGES AT MESA RIDGE Calc'd  by:

PROPOSED CONDITIONS

TRAVEL TIMEDIRECT  RUNOFF TOTAL RUNOFF STREET PIPE
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APPENDIX C – HYDRAULIC CALCULATIONS* 

 

* HYDRAULIC CALCULATIONS INCLUDING INLET, STREET CAPACITY AND    
HYDRAULIC MODELING WILL BE INCLUDED WITH THE FINAL DRAINAGE REPORT.  
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APPENDIX D – WATER QUALITY & DETENTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



D

D

D

D

D

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UN
IT

 A

66
9 

 S
F

1-
 S

T

1 
BE

D 
/1

 B
AT

H

UN
IT

 B

60
3 

SF

1-
 S

T

1 
BE

D 
/1

 B
AT

H

UNIT A

836  SF

1- ST

2 BED

2 BATH

UNIT B

774 SF

1- ST

2 BED

1 BATH

UNIT A

836  SF

1- ST

2 BED

2 BATH

UNIT B

774 SF

1- ST

2 BED

1 BATH

UNIT A

836  S
F

1- S
T

2 BED

2 BATH

UNIT B

774 SF

1- S
T

2 BED

1 BATH

UNIT A

83
6  

SF

1- S
T

2 B
ED

2 BATH

UNIT B

774 SF

1- 
ST

2 BED

1 B
ATH

UNIT 
A

83
6  

SF
1- 

ST
2 B

ED
2 B

ATH

UNIT 
B

77
4 S

F

1- 
ST

2 B
ED

1 B
ATH

UN
IT

 A
83

6 
 S

F
1-

 S
T

2 
BE

D
2 

BA
TH

UN
IT

 B
77

4 
SF

1-
 S

T
2 

BE
D

1 
BA

TH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST 1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF

2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF

2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF

2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF

2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF

2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF

2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF

2- ST

1 BED /1 BATH

UNIT A

836  SF

1- ST 2 BED

2 BATH

UNIT B

774 SF

1- ST 2 BED

1 BATH

UNIT A 836  SF 1- ST 2 BED 2 BATH

UNIT B 774 SF 1- ST 2 BED 1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST 2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UNIT A

836  SF

1- ST

2 BED

2 BATH

UNIT B

774 SF

1- ST

2 BED

1 BATH

UNIT A

836  SF

1- ST

2 BED

2 BATH

UNIT B

774 SF

1- ST

2 BED

1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UNIT A

836  S
F

1- S
T

2 BED

2 BATH

UNIT B

774 SF

1- ST

2 BED

1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF 2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF 2- ST

1 BED /1 BATH

UNIT A

836  S
F

1- S
T

2 BED

2 BATH

UNIT B

774 SF

1- S
T

2 BED

1 BATH

UNIT B

UPPER LEVEL

900 SF

2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF

2- ST

1 BED /1 BATH

UNIT B

UPPER LEVEL

900 SF

2- ST

2 BED /1 BATH

UNIT A

MAIN LEVEL

779  SF

2- ST

1 BED /1 BATH

UNIT A

669  SF

1- ST

1 BED /1 BATH

UNIT B

603 SF

1- ST

1 BED /1 BATH

UN
IT

 A

66
9 

 S
F

1-
 S

T

1 
BE

D 
/1

 B
AT

H

UN
IT

 B

60
3 

SF

1-
 S

T

1 
BE

D 
/1

 B
AT

H

UNIT A

375  SF

STUDIO

UNIT B

360 SF

STUDIO

UNIT A375  SFSTUDIO

UNIT B360 SFSTUDIO

UNIT A

375  SF

STUDIO

UNIT B

360 SF

STUDIO

UNIT A

836  SF

1- ST

2 BED

2 BATH

UNIT B

774 SF

1- ST

2 BED

1 BATH

U
N

IT B
U

PPER
 LEVEL

900 SF
2- ST

2 BED
 /1 BATH

U
N

IT A
M

AIN
 LEVEL

779  SF
2- ST

1 BED
 /1 BATH

U
N

IT B
U

PPER
 LEVEL

900 SF
2- ST

2 BED
 /1 BATH

U
N

IT A
M

AIN
 LEVEL

779  SF
2- ST

1 BED
 /1 BATH

U
N

IT B
U

PPER
 LEVEL

900 SF
2- ST

2 BED
 /1 BATH

U
N

IT A
M

AIN
 LEVEL

779  SF
2- ST

1 BED
 /1 BATH

UNIT A

836  SF

1- ST

2 BED

2 BATH

UNIT B

774 SF

1- ST

2 BED

1 BATH

UN
IT

 A
83

6 
 S

F
1-

 S
T

2 
BE

D
2 

BA
TH

UN
IT

 B
77

4 
SF

1-
 S

T
2 

BE
D

1 
BA

TH

UNIT A

375  SF

STUDIO

UNIT B

360 SF

STUDIO

UNIT A

669  SF

1- ST

1 BED /1 BATH

UNIT B

603 SF

1- ST

1 BED /1 BATH

UNIT A
669  SF
1- ST

1 BED /1 BATH
UNIT B

603 SF
1- ST

1 BED /1 BATH

UN
IT

 A
66

9 
 S

F
1-

 S
T

1 
BE

D 
/1

 B
AT

H
UN

IT
 B

60
3 

SF
1-

 S
T

1 
BE

D 
/1

 B
AT

H

UNIT A

66
9  

SF

1- S
T

1 B
ED /1

 BATH

UNIT B603 SF1- S
T

1 BED /1
 BATH

UNIT A

669  S
F

1- S
T

1 BED /1
 BATH

UNIT B603 SF1- S
T

1 BED /1
 BATH

UNIT A
375  SF
STUDIO

UNIT B
360 SF

STUDIO

UNIT A

669  SF

1- ST

1 BED /1 BATH

UNIT B

603 SF

1- ST

1 BED /1 BATH

UNIT A

83
6  

SF

1- 
ST

2 B
ED

2 B
ATH

UNIT B

77
4 S

F

1- 
ST

2 B
ED

1 B
ATH

UNIT A

836  SF

1- ST

2 BED

2 BATH

UNIT B

774 SF

1- ST

2 BED

1 BATH

U
N

IT A
669  SF

1- ST
1 BED

 /1 BATH

U
N

IT B
603 SF

1- ST
1 BED

 /1 BATH

UNIT A

669  SF

1- ST

1 BED /1 BATH

UNIT B

603 SF

1- ST

1 BED /1 BATH

UNIT A

669  SF

1- ST

1 BED /1 BATH

UNIT B

603 SF

1- ST

1 BED /1 BATH

COMMON
AREA

MEN'S
RESTROOM

WOMEN'S

RESTROOM

PACKAGE
RECEIVING

MECH.

DOGWASH

LEASING
OFFICE

60"PAN

COMM.

2068INT

5068DBL

30
68

IN
T

30
68

IN
T

5068DBL

XXOCCUPANTS

OPEN TO BELOW

OPEN TO BELOW

LEASING
OFFICE

UNIT A375  SFSTUDIO

UNIT B360 SFSTUDIO

UNIT A

375  SF

STUDIO

UNIT B

360 SF

STUDIO

UNIT A

836  SF

1- ST

2 BED

2 BATH

UNIT B

774 SF

1- ST

2 BED

1 BATH

UNIT A 836  SF 1- ST 2 BED 2 BATHUNIT B 774 SF 1- ST 2 BED 1 BATH

UNIT A 836  SF 1- ST 2 BED 2 BATH

UNIT B

774 SF 1- ST 2 BED 1 BATH

D

D
D

D

D

D

D

D

D

D

D

D

1

2

3

4

65

7

9.1
8

9

D

6001
71.6 40.0

6020

6021

6010

Pond 6002

Pond D

5750

57
80

5790

5750

5740

5730

PERMANENT DRAINAGE EASEMENT
(REC. No. 201044126)

30.00' PIPELINE EASEMENT
(BOOK 2127 PAGE 170)

20.00' WATER & SEWER ESMT
REC NO: 211107044)

30.00' UT ESMT
REC NO: 98002695

WATER & SEWER EASEMENT
REC NO: 211707044)

ROW DEDICATION
REC NO: 1722613

PERMANENT DRAINAGE EASEMENT
(REC. No. 201044126)

EX PROPERTY LINE (TYP)

EX 66" RCP STORM SWR

EX STORM INLET

EX GAS LINE

EX FIBEROPTIC

EX U.G. ELEC

EX 24" RCP STM SWR

EX BOX CULVERT

PR DRAINAGE SWALE

EX STORM INLET

57
80

5770

5760

5760

5770

5760

57
60

5760

5760

57
60

57
60

57
50

5750

5760

5760

5740

57
50

57
40

5750

5750

5770

57
80

5790

EX 48" RCP STM SWR

EX OUTLET STRUCTURE

EX TYPE C INLET

EX 24" RCP
STM SWR

EX 24" RCP STM SWR

EX 48" STM SWR

EX 18" RCP
STM SWR

50.00'

RO
W

EX 18" STM SWR

EX 5' TYPE R INLET

EX 5' TYPE R INLET

66" RCP
(BYPASS IRRIGATION DITCH FLOWS)

66" RCP
(BYPASS IRRIGATION DITCH FLOWS)

18" RCP
18" RCP

18" RCP

18" RCP

18" RCP

18" RCP

EX C&G

EX STM SWR
(SIZE VARIES)

15' CDOT Type-R

15' CDOT Type-R

3' CDOT Type-C

10' CDOT Type-R

10' CDOT Type-R

EX DETENTION POND

5700

5705

5710

5715

5710

5710

5715

5725

5705
56

85

57
05

5705

5690

5695

56
95

WALL

WALL

WALL

WALL

EX PROPERTY LINE

EX PROPERTY LINE

20.00'
FIRE

ACCESS
ROAD

6020

17.6 45.0

6010

26.1 50.0

6005

23.8 40.0

EX RIPRAP SPILLWAY

EX FULL SPECTRUM DETENTION BASIN 'D'
(TO BE RETROFITTED)

1040

11.6 53.6

6011

15.8 60.0

R6005

R6020

R6011

R6010

R6001

R6023

R6021

R6004

R1040

R6003

H
O

U
SE

, K
R

IS
TI

N
E,

 8
/1

8/
20

21
 8

:2
8 

AM
H

R
 G

R
EE

N
 X

re
fs

: x
v-

ut
il;

 x
v-

ds
gn

; x
v-

ro
w

; x
gt

-1
-a

rc
h 

dh
01

_d
rn

; d
ra

in
_m

ap
_l

eg
en

d;
 x

c-
ro

w
; x

c-
ds

gn
; x

v-
ds

gn
-a

pt
s;

 x
v-

ro
w

-a
pt

s;
 x

v-
ut

il-
ap

ts

NQJ

KMH

8/18/2021

PRELIMINARY DRAINAGE REPORT
DRN

J:\2020\200541\CAD\Dwgs\C\Drainage\Pr'_Drn_Map_PondD

2
8/18/2021

200541

REGIONAL POND D MAP

0 100

50

THE COTTAGES AT MESA RIDGE

EL PASO COUNTY, COLORADO

NO. DATE BY REVISION DESCRIPTIONDRAWN BY:

APPROVED:

CAD DATE:
CAD FILE:

JOB DATE:

JOB NUMBER:

BAR IS ONE INCH ON
OFFICIAL DRAWINGS.

0                                   1"
IF NOT ONE INCH,

ADJUST SCALE ACCORDINGLY.

SHEETHR GREEN - COLORADO SPRINGS

7222 COMMERCE CENTER DR SUITE 220
COLORADO SPRINGS CO 80919

PHONE: 719.300.4140 TOLL FREE: 800.728.7805
FAX: 844.273.1057 | HRGreen.com

GOODWIN KNIGHT

6001
71.6 40.0



DCIA

Subcatchment 
Name

EPA SWMM 
Target Node Raingage

Area

(mi2)
Length to 

Centroid (mi)
Length

(mi) Slope (ft/ft)
Percent 

Imperviousness Pervious Impervious

Initial 
Rate 

(in/hr)

Decay 
Coefficient 
(1/seconds)

Final 
Rate 

(in/hr)

Level 0, 
1,     or 

2 Comment

6001 E6001 100-YR 0.1120 0.2178 0.4356 0.0120 40.0 0.35 0.1 4.5 0.0018 0.6 0
6005 E6005 100-YR 0.0362 0.0786 0.2235 0.0300 40.0 0.35 0.1 4.5 0.0018 0.6 0

6010 E6010 100-YR 0.0433 0.1009 0.2216 0.0490 50.0 0.35 0.1 4.5 0.0018 0.6 0 Updated imperviousness to include open space

6011 E6011 100-YR 0.0267 0.1621 0.3136 0.0362 60.0 0.35 0.1 4.5 0.0018 0.6 0

6020 E6020 100-YR 0.0300 0.1345 0.2083 0.0504 45.0 0.35 0.1 4.5 0.0018 0.6 0 Updated to single-family imperviousness

1040 E1040 100-YR 0.0181 0.0758 0.1894 0.0220 53.6 0.35 0.1 4.5 0.0018 0.6 0 Updated for new size and imperviousness

CUHP SUBCATCHMENTS - PROPOSED CONDITION CUHP SUBCATCHMENTS

Columns with this color heading are for required user-input
Columns with this color heading are for optional override values
Columns with this color heading are for program-calculated values

Maximum Depression Storage 
(Watershed inches)

Horton's Infiltration 
Parameters

8/17/2021 J:\2020\200541\Design\Calc\Drainage\Appendix D - WQ & Detention\CUHP\CUHP_Developed



Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 2.0.1)

Catchment 
Name/ID

User Comment for Catchment
CT Cp

W50 
(min.)

W50 
Before 
Peak

W75 
(min.)

W75 
Before 
Peak

Time to 
Peak 

(min.) Peak (cfs)
Volume 

(c.f)
Excess 

(inches)
Excess 
(c.f.)

Time to 
Peak 

(min.)
Peak Flow 

(cfs)

Total 
Volume 

(c.f.)

Runoff per 
Unit Area 
(cfs/acre)

6,001 0.094 0.178 23.1 3.45 12.0 2.44 5.7 146 260,198 2.09 542,819 40.0 173 542,806 2.41

6,005 0.094 0.107 13.7 1.42 7.1 1.01 2.4 79 84,100 2.09 175,447 36.0 77 175,455 3.32

6,010
Updated imperviousness to 

include open space 0.089 0.131 10.5 1.36 5.5 0.96 2.3 123 100,595 2.22 223,481 35.0 110 223,473 3.96

6,011 0.084 0.115 18.3 1.91 9.5 1.35 3.2 44 62,029 2.36 146,231 37.0 51 146,214 2.99

6,020
Updated to single-family 

imperviousness 0.091 0.105 15.0 1.51 7.8 1.07 2.5 60 69,696 2.15 150,108 36.0 62 150,075 3.21

1,040
Updated for new size and 

imperviousness 0.087 0.092 14.5 1.32 7.5 0.93 2.2 37 42,050 2.27 95,468 36.0 39 95,489 3.36

Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph

8/17/2021 J:\2020\200541\Design\Calc\Drainage\Appendix D - WQ & Detention\CUHP\CUHP_Output_100
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The Cottages at Mesa Ridge
Preliminary Drainage Report

EPA SWMM Results – 100-year with pond modifications
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.012)
  --------------------------------------------------------------

  WARNING 04: minimum elevation drop used for Conduit R6022
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CFS
  Process Models:
    Rainfall/Runoff ........ NO
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Flow Routing Method ...... KINWAVE
  Starting Date ............ 01/01/2005 00:00:00
  Ending Date .............. 01/01/2005 12:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:05:00
  Routing Time Step ........ 60.00 sec
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        acre-feet      10^6 gal
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.000         0.000
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........        30.612         9.975
  External Outflow .........        25.293         8.242
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         5.306         1.729
  Continuity Error (%) .....         0.042
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :    60.00 sec
  Average Time Step           :    60.00 sec
  Maximum Time Step           :    60.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     1.13
  Percent Not Converging      :     0.00
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type         Feet     Feet     Feet  days hr:min        Feet
  ---------------------------------------------------------------------------------
  E6005                JUNCTION     0.14     1.79  5715.48     0  00:37        1.76
  E6010                JUNCTION     0.00     0.00  5693.19     0  00:00        0.00
  E6001                JUNCTION     0.00     0.00  5750.46     0  00:00        0.00
  E1040                JUNCTION     0.04     0.53  5732.80     0  00:37        0.53
  E6011                JUNCTION     0.00     0.00  5688.69     0  00:00        0.00
  E6020                JUNCTION     0.00     0.00  5691.39     0  00:00        0.00
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  DP6010               JUNCTION     0.48     3.14  5691.33     0  00:42        3.08
  DP6021               JUNCTION     0.18     2.13  5693.32     0  00:37        2.09
  DP6020               JUNCTION     0.48     3.14  5686.83     0  00:42        3.06
  Pond_D_out           JUNCTION     0.18     1.06  5683.65     0  01:13        1.06
  Pond_6002_out        JUNCTION     0.18     1.25  5749.71     0  00:59        1.24
  Outfall              OUTFALL      0.18     1.06  5673.90     0  01:13        1.06
  Pond_6002_in         STORAGE      4.90     9.61  5759.07     0  00:59        9.61
  Pond_D_in            STORAGE      5.06     9.34  5693.03     0  01:13        9.32
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal     Percent
  -------------------------------------------------------------------------------------------------
  E6005                JUNCTION     76.91    76.91     0  00:37        1.31        1.31       0.000
  E6010                JUNCTION    109.76   109.76     0  00:36        1.67        1.67       0.000
  E6001                JUNCTION    172.95   172.95     0  00:41        4.06        4.06       0.000
  E1040                JUNCTION     38.88    38.88     0  00:37       0.714       0.714      -0.000
  E6011                JUNCTION     51.06    51.06     0  00:38        1.09        1.09       0.000
  E6020                JUNCTION     61.62    61.62     0  00:37        1.12        1.12       0.000
  DP6010               JUNCTION      0.00   231.62     0  00:42           0        6.26       0.000
  DP6021               JUNCTION      0.00   138.54     0  00:37           0        2.43       0.000
  DP6020               JUNCTION      0.00   412.18     0  00:41           0        9.79       0.000
  Pond_D_out           JUNCTION      0.00   233.78     0  01:13           0        8.24       0.000
  Pond_6002_out        JUNCTION      0.00   136.68     0  00:59           0        3.87       0.000
  Outfall              OUTFALL       0.00   233.77     0  01:13           0        8.24       0.000
  Pond_6002_in         STORAGE       0.00   172.95     0  00:41           0        4.06       0.152
  Pond_D_in            STORAGE       0.00   412.18     0  00:41           0        9.79       0.048
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------------
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit          1000 ft3    Full  Loss  Loss      1000 ft3    Full    days hr:min        CFS
  --------------------------------------------------------------------------------------------------
  Pond_6002_in            45.849      16     0     0       126.976      45       0  00:59     136.68
  Pond_D_in              246.767      32     0     0       548.176      70       0  01:13     233.78
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CFS       CFS    10^6 gal
  -----------------------------------------------------------
  Outfall               97.92     26.05    233.77       8.242
  -----------------------------------------------------------
  System                97.92     26.05    233.77       8.242
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  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth
  -----------------------------------------------------------------------------
  R1040                CONDUIT     38.58     0  00:38      6.04    0.01    0.11
  R6003                CONDUIT    136.55     0  01:01      8.00    0.06    0.25
  R6004                CONDUIT    231.40     0  00:42     19.56    0.83    0.70
  R6005                CONDUIT     76.92     0  00:37     17.52    0.67    0.60
  R6011                DUMMY       51.06     0  00:38
  R6010                DUMMY      109.76     0  00:36
  R6021                CONDUIT    138.54     0  00:37     20.33    0.56    0.53
  R6020                DUMMY       61.62     0  00:37
  R6001                DUMMY      172.95     0  00:41
  R6022                DUMMY      412.18     0  00:41
  R6023                CONDUIT    233.77     0  01:13     18.44    0.10    0.18
  Pond_6002_outfall    DUMMY      136.68     0  00:59
  Pond_D_outfall       DUMMY      233.78     0  01:13
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Tue Aug 17 14:10:59 2021
  Analysis ended on:  Tue Aug 17 14:10:59 2021
  Total elapsed time: < 1 sec



Project:

Basin ID:

Elevation Stage Volume

5682.4 = pond bottom EURV (FSV) 5687.18 4.78 5.14

5-Yr 5687.40 5.00 5.46

Depth Increment = ft 100-YR 5691.16 8.76 11.57

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

Selected BMP Type = EDB 5684.00 -- 1.60 -- -- -- 50,745 1.165 40,595 0.932

Watershed Area = 98.80 acres 5685.00 -- 2.60 -- -- -- 55,231 1.268 93,583 2.148

Watershed Length = 4,090 ft 5686.00 -- 3.60 -- -- -- 58,662 1.347 150,529 3.456

Watershed Length to Centroid = 2,000 ft 5687.00 -- 4.60 -- -- -- 64,191 1.474 211,956 4.866

Watershed Slope = 0.035 ft/ft 5688.00 -- 5.60 -- -- -- 67,213 1.543 277,658 6.374

Watershed Imperviousness = 48.80% percent 5689.00 -- 6.60 -- -- -- 70,292 1.614 346,410 7.952

Percentage Hydrologic Soil Group A = 0.0% percent 5690.00 -- 7.60 -- -- -- 73,458 1.686 418,285 9.603

Percentage Hydrologic Soil Group B = 100.0% percent 5691.00 -- 8.60 -- -- -- 73,831 1.695 491,930 11.293

Percentage Hydrologic Soil Groups C/D = 0.0% percent 5692.00 -- 9.60 -- -- -- 80,094 1.839 568,892 13.060

Target WQCV Drain Time = 40.0 hours 5693.00 -- 10.60 -- -- -- 83,415 1.915 650,647 14.937

Location for 1-hr Rainfall Depths = User Input 5694.00 -- 11.60 -- -- -- 87,173 2.001 735,941 16.895

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 1.671 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 5.144 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1 in.) = 3.741 acre-feet 1.00 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.28 in.) = 5.462 acre-feet 1.28 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.55 in.) = 7.357 acre-feet 1.55 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.97 in.) = 11.295 acre-feet 1.97 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.34 in.) = 14.367 acre-feet 2.34 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.74 in.) = 18.116 acre-feet 2.74 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.84 in.) = 27.672 acre-feet 3.84 inches -- -- -- --

Approximate 2-yr Detention Volume = 3.247 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 4.538 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 6.263 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 7.639 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 8.436 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 9.873 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (User Defined) = 5.14 acre-feet -- -- -- --

Zone 2 Volume (User Defined - Zone 1) = 0.32 acre-feet -- -- -- --

Zone 3 Volume (User Defined - Zones 1 & 2) = 6.10 acre-feet -- -- -- --

Total Detention Basin Volume = 11.57 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)

Mesa Ridge Cottages

Existing Pond D Sizing Confirmation

MHFD-Detention, Version 4.04 (February 2021)

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)

Ex_Mesa_Ridge_PondD_v4.04_AsBuilt, Basin 8/17/2021, 2:21 PM



  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (User) 4.79 5.144 Orifice Plate

Zone 2 (User) 5.01 0.318 Orifice Plate

Zone 3 (User) 8.76 6.104 Weir&Pipe (Rect.)

Total (all zones) 11.566

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft
2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 4.46 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A ft
2

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) 0.85 1.19 1.52 1.85 2.19 2.52 2.85 3.19

Orifice Area (sq. inches) 3.93 3.93 3.93 3.93 3.93 3.93 3.93 3.93

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) 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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 ft
2

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 = 4.46 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 6.46 N/A feet

Overflow Weir Front Edge Length = 12.00 N/A feet Overflow Weir Slope Length = 6.32 N/A feet

Overflow Weir Grate Slope = 3.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 3.34 N/A

Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area w/o Debris = 60.03 N/A ft
2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 60.03 N/A ft
2

Debris Clogging % = 0% 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 Rectangular Not Selected Zone 3 Rectangular Not Selected

Depth to Invert of Outlet Pipe = 1.21 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 18.00 N/A ft
2

Rectangular Orifice Width = 72.00 N/A inches Outlet Orifice Centroid = 1.50 N/A feet

Rectangular Orifice Height = 36.00 inches Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 11.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.59 feet

Spillway Crest Length = 185.00 feet Stage at Top of Freeboard = 11.99 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 2.00 acres

Freeboard above Max Water Surface = 0.40 feet Basin Volume at Top of Freeboard = 16.89 acre-ft

Max Ponding Depth of Target Storage Volume = 8.76 feet Discharge at Top of Freeboard = 552.09 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 1.00 1.28 1.55 1.97 2.34 2.74 3.84

CUHP Runoff Volume (acre-ft) = 1.671 5.144 3.741 5.462 7.357 11.295 14.367 18.116 27.672

User Override Inflow Hydrograph Volume (acre-ft) = N/A N/A 3.741 7.663 7.357 11.295 14.367 29.508 27.672

CUHP Predevelopment Peak Q (cfs) = N/A N/A 1.1 11.3 25.6 67.8 94.1 127.9 209.2
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.11 0.26 0.69 0.95 1.29 2.12

Peak Inflow Q (cfs) = N/A N/A 48.9 94.1 98.7 161.4 204.6 407.9 385.0

Peak Outflow Q (cfs) = 0.5 6.0 1.3 21.3 20.1 64.1 99.5 252.3 246.5

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.9 0.8 0.9 1.1 2.0 1.2

Structure Controlling Flow = Plate Overflow Weir 1 Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A 0.08 N/A 0.3 0.3 1.0 1.6 4.2 4.1

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) = >120 >120 >120 >120 >120 >120 116 71 74

Time to Drain 99% of Inflow Volume (hours) = >120 >120 >120 >120 >120 >120 >120 >120 >120

Maximum Ponding Depth (ft) = 2.22 4.79 3.66 5.27 5.24 6.08 6.57 8.76 8.38

Area at Maximum Ponding Depth (acres) = 1.23 1.49 1.35 1.52 1.52 1.58 1.61 1.72 1.69

Maximum Volume Stored (acre-ft) = 1.674 5.147 3.537 5.869 5.823 7.107 7.888 11.566 10.904

Equivalent Elevation (ft) = 5687.19 5686.06 5687.67 5687.64 5688.48 5688.97 5691.16

Pond Bottom (ft) = 5682.400

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.04 (February 2021)

Mesa Ridge Cottages

Existing Pond D Sizing Confirmation

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)

Ex_Mesa_Ridge_PondD_v4.04_AsBuilt, Outlet Structure 8/17/2021, 2:27 PM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

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

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

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 3 1 5yr, <72hr 1 1

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 1 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 223 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 367 Slope 0.035

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 480 Shape 3.89

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 528

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 525 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 609 0.59

WQ Plate Flow at 100yr depth = 2.72 0.97(diameter = 1-1/8 inches) 50 Year 658

CLOG #1= 100% 1.08(diameter = 1-3/16 inches) 100 Year 877 1 Z1_Boolean

n*Cdw #1 = 0.35 1.20(diameter = 1-1/4 inches) 500 Year 839 1 Z2_Boolean

n*Cdo #1 = 2.22 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.322 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 1 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 0 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 1 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 12.00 740,000 560

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 4.04 (February 2021)
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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 USER CUHP CUHP CUHP USER 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 0.70 0.00 3.09

0:15:00 0.00 0.00 2.43 3.68 6.53 5.30 7.67 9.15 14.49

0:20:00 0.00 0.00 12.29 22.29 22.28 16.37 20.88 29.83 38.98

0:25:00 0.00 0.00 31.51 57.69 62.37 39.54 50.87 75.72 109.68

0:30:00 0.00 0.00 46.16 91.81 93.76 105.05 136.02 224.60 260.83

0:35:00 0.00 0.00 48.87 94.12 98.66 150.75 193.05 326.49 365.14

0:40:00 0.00 0.00 45.61 80.25 90.11 161.36 204.64 407.93 385.04

0:45:00 0.00 0.00 40.59 66.76 80.26 151.30 191.18 391.67 364.86

0:50:00 0.00 0.00 35.99 58.09 71.47 138.64 175.05 356.83 336.13

0:55:00 0.00 0.00 32.15 76.08 63.78 124.09 157.03 339.23 306.19

1:00:00 0.00 0.00 28.77 67.82 56.86 109.79 139.37 313.47 278.30

1:05:00 0.00 0.00 25.79 59.43 50.69 96.85 123.27 288.08 252.85

1:10:00 0.00 0.00 23.01 52.50 46.30 83.54 106.61 253.54 220.13

1:15:00 0.00 0.00 20.74 46.35 43.41 72.79 93.34 214.87 190.34

1:20:00 0.00 0.00 18.86 40.52 40.10 63.61 81.64 180.99 162.52

1:25:00 0.00 0.00 17.22 36.01 35.76 55.52 71.12 160.14 137.32

1:30:00 0.00 0.00 15.66 32.65 31.27 47.74 60.92 145.01 115.32

1:35:00 0.00 0.00 14.12 29.66 27.06 40.42 51.35 132.08 95.75

1:40:00 0.00 0.00 12.62 27.15 23.26 33.66 42.55 96.68 77.90

1:45:00 0.00 0.00 11.30 24.16 19.99 27.50 34.55 70.46 61.83

1:50:00 0.00 0.00 10.40 21.51 17.80 22.22 27.75 50.89 48.98

1:55:00 0.00 0.00 9.39 19.21 16.39 18.85 23.57 42.17 41.05

2:00:00 0.00 0.00 8.38 17.41 15.05 16.81 20.99 36.08 35.98

2:05:00 0.00 0.00 7.01 14.97 12.69 13.93 17.36 29.63 29.23

2:10:00 0.00 0.00 5.61 11.89 10.11 10.84 13.48 22.74 22.26

2:15:00 0.00 0.00 4.44 9.04 7.93 8.34 10.34 16.89 16.62

2:20:00 0.00 0.00 3.50 7.02 6.20 6.43 7.94 12.61 12.36

2:25:00 0.00 0.00 2.75 5.27 4.81 4.94 6.07 9.30 9.21

2:30:00 0.00 0.00 2.14 4.09 3.67 3.78 4.62 6.83 6.99

2:35:00 0.00 0.00 1.67 3.12 2.78 2.86 3.48 4.99 5.26

2:40:00 0.00 0.00 1.28 2.39 2.10 2.16 2.62 3.71 4.01

2:45:00 0.00 0.00 0.98 1.78 1.61 1.65 2.00 2.77 3.10

2:50:00 0.00 0.00 0.72 1.41 1.20 1.25 1.51 2.08 2.33

2:55:00 0.00 0.00 0.51 1.22 0.86 0.90 1.09 1.53 1.67

3:00:00 0.00 0.00 0.34 1.11 0.58 0.61 0.74 1.24 1.12

3:05:00 0.00 0.00 0.20 1.06 0.35 0.38 0.45 1.11 0.67

3:10:00 0.00 0.00 0.10 1.03 0.18 0.20 0.24 1.05 0.34

3:15:00 0.00 0.00 0.04 1.02 0.07 0.08 0.09 1.03 0.12

3:20:00 0.00 0.00 0.01 1.02 0.01 0.01 0.01 1.02 0.00

3:25:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.02 0.00

3:30:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.01 0.00

3:35:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.01 0.00

3:40:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.01 0.00

3:45:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.01 0.00

3:50:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.01 0.00

3:55:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:00:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:05:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:10:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:15:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:20:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:25:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:30:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:35:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:40:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:45:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:50:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:55:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

5:00:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 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]

0.00 0 0.000 0 0.000 0.00

1.60 50,745 1.165 40,595 0.932 0.24

2.60 55,231 1.268 93,583 2.148 0.70

3.60 58,662 1.347 150,529 3.456 1.28

4.60 64,191 1.474 211,956 4.866 2.89

4.82 64,856 1.489 226,151 5.192 7.01

5.01 65,430 1.502 238,528 5.476 12.09

5.60 67,213 1.543 277,658 6.374 35.96

6.60 70,292 1.614 346,410 7.952 102.27

7.60 73,458 1.686 418,285 9.603 198.34

7.76 73,518 1.688 430,043 9.872 215.81

8.60 73,831 1.695 491,930 11.293 249.84

9.60 80,094 1.839 568,892 13.060 264.45

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 4.04 (February 2021)

5-Year

100-Year

EURV (FS)
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Project:

Basin ID:

Elevation Stage Volume

5682.4 = pond bottom EURV (FSV) 5687.18 4.78 5.14

5-Yr 5687.40 5.00 5.46

Depth Increment = ft 100-YR 5691.71 9.31 12.50

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

Selected BMP Type = EDB 5684.00 -- 1.60 -- -- -- 50,745 1.165 40,595 0.932

Watershed Area = 98.80 acres 5685.00 -- 2.60 -- -- -- 55,231 1.268 93,583 2.148

Watershed Length = 4,090 ft 5686.00 -- 3.60 -- -- -- 58,662 1.347 150,529 3.456

Watershed Length to Centroid = 2,000 ft 5687.00 -- 4.60 -- -- -- 64,191 1.474 211,956 4.866

Watershed Slope = 0.035 ft/ft 5688.00 -- 5.60 -- -- -- 67,213 1.543 277,658 6.374

Watershed Imperviousness = 48.80% percent 5689.00 -- 6.60 -- -- -- 70,292 1.614 346,410 7.952

Percentage Hydrologic Soil Group A = 0.0% percent 5690.00 -- 7.60 -- -- -- 73,458 1.686 418,285 9.603

Percentage Hydrologic Soil Group B = 100.0% percent 5691.00 -- 8.60 -- -- -- 73,831 1.695 491,930 11.293

Percentage Hydrologic Soil Groups C/D = 0.0% percent 5692.00 -- 9.60 -- -- -- 80,094 1.839 568,892 13.060

Target WQCV Drain Time = 40.0 hours 5693.00 -- 10.60 -- -- -- 83,415 1.915 650,647 14.937

Location for 1-hr Rainfall Depths = User Input 5694.00 -- 11.60 -- -- -- 87,173 2.001 735,941 16.895

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 1.671 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 5.144 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1 in.) = 3.741 acre-feet 1.00 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.28 in.) = 5.462 acre-feet 1.28 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.55 in.) = 7.357 acre-feet 1.55 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.97 in.) = 11.295 acre-feet 1.97 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.34 in.) = 14.367 acre-feet 2.34 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.74 in.) = 18.116 acre-feet 2.74 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.84 in.) = 27.672 acre-feet 3.84 inches -- -- -- --

Approximate 2-yr Detention Volume = 3.247 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 4.538 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 6.263 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 7.639 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 8.436 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 9.873 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (User Defined) = 5.14 acre-feet -- -- -- --

Zone 2 Volume (User Defined - Zone 1) = 0.32 acre-feet -- -- -- --

Zone 3 Volume (User Defined - Zones 1 & 2) = 7.04 acre-feet -- -- -- --

Total Detention Basin Volume = 12.50 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)

Mesa Ridge Cottages

Existing Pond D Sizing Confirmation - with Structure Modifications

MHFD-Detention, Version 4.04 (February 2021)

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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  Project:

  Basin ID:

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

Zone 1 (User) 4.79 5.144 Orifice Plate

Zone 2 (User) 5.01 0.318 Rectangular Orifice

Zone 3 (User) 9.30 7.035 Weir&Pipe (Rect.)

Total (all zones) 12.497

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
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 7.708E-02 ft2

Depth at top of Zone using Orifice Plate = 4.79 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 19.20 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 11.10 sq. inches (use rectangular openings) 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 1.60 3.19

Orifice Area (sq. inches) 11.10 11.10 11.10

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
Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected

Invert of Vertical Orifice = 4.79 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 1.00 N/A ft2

Depth at top of Zone using Vertical Orifice = 5.01 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.08 N/A feet
Vertical Orifice Height = 2.00 N/A inches
Vertical Orifice Width = 72.00 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 = 5.01 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 7.01 N/A feet
Overflow Weir Front Edge Length = 12.00 N/A feet Overflow Weir Slope Length = 6.32 N/A feet

Overflow Weir Grate Slope = 3.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 3.75 N/A
Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area w/o Debris = 60.03 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 60.03 N/A ft2

Debris Clogging % = 0% 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 Rectangular Not Selected Zone 3 Rectangular Not Selected

Depth to Invert of Outlet Pipe = 1.21 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 16.00 N/A ft2

Rectangular Orifice Width = 72.00 N/A inches Outlet Orifice Centroid = 1.33 N/A feet
Rectangular Orifice Height = 32.00 inches Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 11.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.59 feet

Spillway Crest Length = 185.00 feet Stage at Top of Freeboard = 11.99 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 2.00 acres

Freeboard above Max Water Surface = 0.40 feet Basin Volume at Top of Freeboard = 16.89 acre-ft

Max Ponding Depth of Target Storage Volume = #REF! feet Discharge at Top of Freeboard = 521.61 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 1.00 1.28 1.55 1.97 2.34 2.74 3.84
CUHP Runoff Volume (acre-ft) = 1.671 5.144 3.741 5.462 7.357 11.295 14.367 18.116 27.672

User Override Inflow Hydrograph Volume (acre-ft) = N/A N/A 3.741 7.663 7.357 11.295 14.367 29.508 27.672
CUHP Predevelopment Peak Q (cfs) = N/A N/A 1.1 11.3 25.6 67.8 94.1 127.9 209.2

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.11 0.26 0.69 0.95 1.29 2.12

Peak Inflow Q (cfs) = N/A N/A 48.9 94.1 98.7 161.4 204.6 407.9 385.0
Peak Outflow Q (cfs) = 0.8 1.9 1.5 16.0 14.5 55.9 91.5 233.4 228.2

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.4 0.6 0.8 1.0 1.8 1.1
Structure Controlling Flow = Plate Vertical Orifice 1 Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.2 0.1 0.8 1.4 3.7 3.6
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 41 69 62 72 71 67 64 52 53
Time to Drain 99% of Inflow Volume (hours) = 43 73 65 78 77 76 75 70 70

Maximum Ponding Depth (ft) = 2.22 4.79 3.63 5.54 5.50 6.40 6.91 9.30 8.90
Area at Maximum Ponding Depth (acres) = 1.23 1.49 1.35 1.54 1.54 1.60 1.64 1.79 1.74

Maximum Volume Stored (acre-ft) = 1.674 5.147 3.496 6.282 6.205 7.615 8.440 12.497 11.791
Equivalent Elevation (ft) = 5687.19 5686.03 5687.94 5687.90 5688.80 5689.31 5691.70

Pond Bottom (ft) = 5682.400

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
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Ex_Mesa_Ridge_PondD_v4.04_Proposed, Outlet Structure 8/17/2021, 2:18 PM

dotprete
Engineer
will require a guard rail or adjust velocity

dotprete
Engineer
Ratio should be less than or equal to 1.



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 3 1

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

Count_VertOrifice1 = 1 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) 3 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 223 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 364 Slope 0.035

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 480 Shape 3.89

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 555

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 551 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 641 0.59

WQ Plate Flow at 100yr depth = 3.08 0.97(diameter = 1-1/8 inches) 50 Year 692

CLOG #1= 100% 1.08(diameter = 1-3/16 inches) 100 Year 931 1 Z1_Boolean

n*Cdw #1 = 0.35 1.20(diameter = 1-1/4 inches) 500 Year 891 1 Z2_Boolean

n*Cdo #1 = 2.22 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.322 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 1 1 2

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 2 0 Max Depth

VertOrifice1 Q at 100yr depth = 10.12 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 2 1 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 0 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 1 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 12.00 740,000 530

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

minimum bound

maximum bound

MHFD-Detention, Version 4.04 (February 2021)
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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 USER CUHP CUHP CUHP USER 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 0.70 0.00 3.09

0:15:00 0.00 0.00 2.43 3.68 6.53 5.30 7.67 9.15 14.49

0:20:00 0.00 0.00 12.29 22.29 22.28 16.37 20.88 29.83 38.98

0:25:00 0.00 0.00 31.51 57.69 62.37 39.54 50.87 75.72 109.68

0:30:00 0.00 0.00 46.16 91.81 93.76 105.05 136.02 224.60 260.83

0:35:00 0.00 0.00 48.87 94.12 98.66 150.75 193.05 326.49 365.14

0:40:00 0.00 0.00 45.61 80.25 90.11 161.36 204.64 407.93 385.04

0:45:00 0.00 0.00 40.59 66.76 80.26 151.30 191.18 391.67 364.86

0:50:00 0.00 0.00 35.99 58.09 71.47 138.64 175.05 356.83 336.13

0:55:00 0.00 0.00 32.15 76.08 63.78 124.09 157.03 339.23 306.19

1:00:00 0.00 0.00 28.77 67.82 56.86 109.79 139.37 313.47 278.30

1:05:00 0.00 0.00 25.79 59.43 50.69 96.85 123.27 288.08 252.85

1:10:00 0.00 0.00 23.01 52.50 46.30 83.54 106.61 253.54 220.13

1:15:00 0.00 0.00 20.74 46.35 43.41 72.79 93.34 214.87 190.34

1:20:00 0.00 0.00 18.86 40.52 40.10 63.61 81.64 180.99 162.52

1:25:00 0.00 0.00 17.22 36.01 35.76 55.52 71.12 160.14 137.32

1:30:00 0.00 0.00 15.66 32.65 31.27 47.74 60.92 145.01 115.32

1:35:00 0.00 0.00 14.12 29.66 27.06 40.42 51.35 132.08 95.75

1:40:00 0.00 0.00 12.62 27.15 23.26 33.66 42.55 96.68 77.90

1:45:00 0.00 0.00 11.30 24.16 19.99 27.50 34.55 70.46 61.83

1:50:00 0.00 0.00 10.40 21.51 17.80 22.22 27.75 50.89 48.98

1:55:00 0.00 0.00 9.39 19.21 16.39 18.85 23.57 42.17 41.05

2:00:00 0.00 0.00 8.38 17.41 15.05 16.81 20.99 36.08 35.98

2:05:00 0.00 0.00 7.01 14.97 12.69 13.93 17.36 29.63 29.23

2:10:00 0.00 0.00 5.61 11.89 10.11 10.84 13.48 22.74 22.26

2:15:00 0.00 0.00 4.44 9.04 7.93 8.34 10.34 16.89 16.62

2:20:00 0.00 0.00 3.50 7.02 6.20 6.43 7.94 12.61 12.36

2:25:00 0.00 0.00 2.75 5.27 4.81 4.94 6.07 9.30 9.21

2:30:00 0.00 0.00 2.14 4.09 3.67 3.78 4.62 6.83 6.99

2:35:00 0.00 0.00 1.67 3.12 2.78 2.86 3.48 4.99 5.26

2:40:00 0.00 0.00 1.28 2.39 2.10 2.16 2.62 3.71 4.01

2:45:00 0.00 0.00 0.98 1.78 1.61 1.65 2.00 2.77 3.10

2:50:00 0.00 0.00 0.72 1.41 1.20 1.25 1.51 2.08 2.33

2:55:00 0.00 0.00 0.51 1.22 0.86 0.90 1.09 1.53 1.67

3:00:00 0.00 0.00 0.34 1.11 0.58 0.61 0.74 1.24 1.12

3:05:00 0.00 0.00 0.20 1.06 0.35 0.38 0.45 1.11 0.67

3:10:00 0.00 0.00 0.10 1.03 0.18 0.20 0.24 1.05 0.34

3:15:00 0.00 0.00 0.04 1.02 0.07 0.08 0.09 1.03 0.12

3:20:00 0.00 0.00 0.01 1.02 0.01 0.01 0.01 1.02 0.00

3:25:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.02 0.00

3:30:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.01 0.00

3:35:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.01 0.00

3:40:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.01 0.00

3:45:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.01 0.00

3:50:00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 1.01 0.00

3:55:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:00:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:05:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
4:10:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
4:15:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

4:20:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
4:25:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
4:30:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
4:35:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
4:40:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
4:45:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
4:50:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
4:55:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
5:00:00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 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

Ex_Mesa_Ridge_PondD_v4.04_Proposed, Outlet Structure 8/17/2021, 2:18 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]

0.00 0 0.000 0 0.000 0.00

1.60 50,745 1.165 40,595 0.932 0.47

2.60 55,231 1.268 93,583 2.148 0.97

3.60 58,662 1.347 150,529 3.456 1.47

4.60 64,191 1.474 211,956 4.866 1.88

4.82 64,856 1.489 226,151 5.192 2.02

5.01 65,430 1.502 238,528 5.476 3.80

5.60 67,213 1.543 277,658 6.374 17.82

6.60 70,292 1.614 346,410 7.952 68.87

7.60 73,458 1.686 418,285 9.603 150.83

7.76 73,518 1.688 430,043 9.872 166.59

8.60 73,831 1.695 491,930 11.293 224.30

9.60 80,094 1.839 568,892 13.060 237.16

MHFD-Detention, Version 4.04 (February 2021)

5-Year

100-Year

EURV (FS)

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).

Ex_Mesa_Ridge_PondD_v4.04_Proposed, Outlet Structure 8/17/2021, 2:18 PM
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