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I. General Purpose, Location & Description 

a. Purpose 

The purpose of this Final Drainage Report (FDR) for Schmidt Parcel – District Infrastructure is to describe the 

site’s onsite and oEsite drainage patterns, existing and proposed storm infrastructure, and to safely route 

developed stormwater to adequate outfalls 

 

b. Location 

The Schmidt Parcel (hereby referred to as the “site”) is an undeveloped parcel with a total area of 

approximately 37 acres. At this time, only district infrastructure will be installed to support future 

development of the site and adjacent parcels. 

 

The site is in the south half of Section 32, Township 12 South, Range 65 West of the Sixth Principal Meridian in 

the County of El Paso, State of Colorado. The site is located to the west of the Vollmer Road and MarksheEel 

Road intersection. The site is bounded by Holiday Hills Filing No.1 to the north, by Vollmer Road to the east, 

by the Trails at Forest Meadows Filing No. 3 to the south, and by proposed Brush Top Road extension to the 

west. The parcel is planned to be platted after approval of the Preliminary Plan. A vicinity map is presented in 

Appendix A. 

 

c. Description of Property 

The site is approximately 37 acres of undeveloped land with existing vegetation consisting of native grasses. A 

drainage swale exists along the eastern and southern border of the site which intercepts runoE and carries it 

oE-site to the west towards Cottonwood Creek. The site generally slopes from North to South at 2-4%.  

 

The proposed improvements include overlot grading, construction of MarksheEel Road from Vollmer Road to 

the Brushtop Road corridor, extension of Brushtop Road from its current terminus to the MarksheEel Road 

corridor to the north, associated storm drainage improvements to support the road construction and future 

development of surrounding parcels. It is assumed that approximately 29 acres of the site will be developed 

as apartments in the future. The remainder of the site will be Public R.O.W. for Brushtop and MarksheEel 

Roads, and a tract for a detention and water quality pond. Water and Sanitary infrastructure will also be 

installed with this project to support future development. 

 

Per a NRCS soil survey, the site is made up of Blakeland loamy sands, which are classified as a Type A soils. 

Group A soils have a high infiltration rate when thoroughly wet and have a high rate of water transmission. The 

NRCS soil survey is presented in Appendix A. 

 

There are no known irrigation facilities located on the project site.  
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d. Floodplain Statement 

Based on the FEMA Firm Map Number 08041C0529G, revised December 7, 2018, the proposed site is located 

within Zone X. Zone X is defined as areas outside the Special Flood Hazard Area (SFHA) and higher than the 

elevation of the 0.2-percent-annual-chance (or 500-year) flood. A FEMA panel for the site is presented in 

Appendix A. 

II. Drainage Basins  

a. Major Basin Description 

The site lies within the Sand Creek and Cottonwood Creek Drainage Basins. Approximately 5.5 acres along 

the site’s eastern property line is within the Sand Creek Drainage Basin. The remainder of the site lies within 

the Cottonwood Creek Drainage Basin. All disturbance associated with the roadway and storm sewer 

improvements of this report fall within the Cottonwood Creek Drainage basin.   

 

Cottonwood Creek is located to the west of the site and runs from north to south. The reach that runs to the 

west of the site was studied in the “Cottonwood Creek Drainage Basin Planning Study” (Cottonwood DBPS) 

completed by Matrix Design Group in July 2019. According to the Cottonwood Creek DBPS, reach RUC160 

runs west of the site and has been identified as being in stable condition.   

 

The Sand Creek Basin was studied in the “Sand Creek Drainage Basin Planning Study” (Sand DBPS) 

completed by Stantec in January 2021.  The Sand Creek DBPS assumed the Schmidt Parcel property to have 

an "Open Space" use for the majority of the site, which is consistent with the proposed development at this 

time. 

 

b. Existing Subbasin Description 

The existing condition describes the current state of the site after the early grading for the Schmidt Parcel. The 

existing condition consists of six on-site basins and one oE-site basin. The existing sub-basin delineation is 

shown on the drainage map within Appendix D and is described as follows: 

 

Basin OSI4 is 27.16 acres of Silver Ponds Subdivision Filing 1. Values for this basin were taken from “Silver 

Ponds Subdivision Filing No.1 Final Drainage Report”. RunoE from this basin (Q5=19.0 cfs, Q100=44.2 cfs) flows 

south and is intercepted by the existing swale/berm that directs runoE around the site. Flows are diverted to 

the west towards DPI4 and enter Cottonwood Creek. 

 

Basin EXA is 0.25 acres of an existing berm with stabilized vegetation. RunoE from this basin (Q5=0.0 cfs, 

Q100=0.3 cfs) flows along the berm west and enters an existing swale at DP1. Flows in the existing swale 

combine with a portion of Basin OSI4 at DP14 (Q5 = 19.0 cfs, Q100 = 44.2 cfs) and direct flows to the west 

towards Cottonwood Creek. 

 

Basin EXB is 0.97 acres of an existing berm with stabilized vegetation. RunoE from this basin (Q5=0.5 cfs, 

Q100=1.7 cfs) flows east along the berm and enters existing dual 48” RCP culverts at DP2. Culvert flows are 
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directed south along Vollmer Road. There is no drainage infrastructure downstream, therefore; runoE that 

enters Vollmer Road right-of-way (R.O.W.) flows per existing drainage patterns southeast towards Sand Creek. 

 

Basin EXC is 11.5 acres of native and stabilized vegetation. RunoE from this basin (Q5=2.0 cfs, Q100=13.1 cfs) 

flows overland southeast and enters an existing swale. The existing swale enters Basin EXD at DP3 and 

follows the drainage patterns of that Basin EXD.  

 

Basin EXD is 21.8 acres of native and stabilized vegetation. RunoE from this basin (Q5=3.7 cfs, Q100=23.4 cfs) 

flows overland southwest and enters an existing swale at DP4. Flows from DP3 and DP4 combine at DP4.1 

(Q5=5.5 cfs, Q100=35.6 cfs) and are conveyed via an existing swale to the existing oE-site sediment basin. The 

sediment basin outfalls to Cottonwood Creek. 

 

Basin EXE is 3.96 acres of undeveloped land with native vegetation. RunoE from this basin (Q5=0.9 cfs, 

Q100=5.7 cfs) flows overland southeast to DP5, where flow enters Vollmer Road R.O.W. There is no drainage 

infrastructure downstream, therefore; runoE that enters Vollmer Road R.O.W flows per existing drainage 

patterns southeast towards Sand Creek. 

 

Basin EXF is 2.58 acres of native and stabilized vegetation. RunoE from this basin (Q5=0.6 cfs, Q100=4.2 cfs) 

flows overland south to DP6. Basin EXF overland flows south to Trails at Forest Meadows Filing No. 3. Basin 

EXF flow was accounted for in “Trails at Forest Meadows Filing No. 3 Final Drainage Report” (Trails No. 3 FDR) 

as Basins OS2 and OS3. Basin OS2 and OS3 total 1.56 acres and have a total flow of Q5=1.0 cfs and Q100=3.6 

cfs.  

 

c. Proposed Subbasin Description 

Proposed Sub-basin Drainage 

The proposed condition consists of 13 on-site basins and 1 oE-site basin. The proposed sub-basin 

delineation is shown on the drainage map within Appendix D and is described as follows: 

 

Basin OSI4 is 27.16 acres of Silver Ponds Subdivision Filing 1. Values for this basin were taken from “Silver 

Ponds Subdivision Filing No.1 Final Drainage Report”. RunoE from this basin (Q5=19.0 cfs, Q100=44.2 cfs) flows 

south and is intercepted by the existing swale/berm that directs runoE around the site. Flows are diverted to 

the west towards DP14 and enter Cottonwood Creek. 

 

Basin A is 0.25 acres of an existing berm with stabilized vegetation. RunoE from this basin (Q5=0.0 cfs, 

Q100=0.3 cfs) flows along the berm west and enters an existing swale at DP1. Flows in the existing swale 

combine with a portion of Basin OSI4 at DP14 (Q5 = 19.0 cfs, Q100 = 44.2 cfs) and direct flows west to 

Cottonwood Creek. 

 

Basin B is 0.97 acres of an existing berm with stabilized vegetation. RunoE from this basin (Q5=0.5 cfs, 

Q100=1.7 cfs) flows along the berm east and enters an existing dual 48” RCP culvert at DP2. Flows in the 

existing culvert are directed to the south along Vollmer Road. There is no drainage infrastructure downstream, 

therefore; runoE that enters Vollmer Road R.O.W flows southeast towards Sand Creek. 

 

Bret
Engineer
Check this basin. Does not match up with calculation tables
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Basin C is 1.12 acres of undeveloped land. For the purposes of storm sewer and pond sizing, Basin C has 

been analyzed as apartments. RunoE from this basin (Q5=1.9 cfs, Q100=4.1 cfs) flows overland to the south to 

DP3 and enters Basin D where flows combine at DP4, a proposed 5’ Type R sump Inlet (Q5=4.6 cfs, Q100=9.2 

cfs). 

 

Basin E is 0.39 acres of future extension of MarksheEel Road. The western limits of Basin E are based upon an 

anticipated high point in the future extension of MarksheEel Road. RunoE from this basin (Q5=1.3 cfs, 

Q100=2.5 cfs) flows via curb and gutter to DP5 at Basin D. Basin flows are combined at DP4, a proposed 5’ Type 

R sump inlet (Q5 = 4.6 cfs, Q100 = 9.2 cfs).  

 

Basin D is 0.73 acres of proposed MarksheEel Road and proposed sidewalk. RunoE from this basin (Q5=1.8 

cfs, Q100=3.5 cfs) flows via curb and gutter to DP4. Flows at DP4 are captured in a proposed 5’ Type R sump 

inlet (Q5=4.6 cfs, Q100=9.2 cfs). This inlet was sized to capture all flow in the 5 and 100-year storm. In the event 

of inlet failure at DP4, the flow will overtop the roadway crown and flow south within proposed Brushtop 

Road. Captured flows at DP4 are piped to Pond A. 

 

Basin F is 0.48 acres of future MarksheEel Road and future sidewalk. The western limits of Basin F are based 

upon an anticipated high point in the future extension of MarksheEel Road. RunoE from this basin (Q5=1.3 cfs, 

Q100=2.5 cfs) flows via curb and gutter to DP5 at Basin G. Basin flows are combined at DP6, a proposed 5’ Type 

R sump inlet (Q5 = 3.3 cfs, Q100 = 6.2 cfs).  

 

Basin G is 0.84 acres of proposed MarksheEel Road and Brushtop Road and associated sidewalk. RunoE 

from this basin (Q5=2.1 cfs, Q100=4.0 cfs) flows via curb and gutter to a 15’ on-grade Type R inlet at DP6 

(Q5=3.3 cfs, Q100=6.2 cfs). This inlet was sized to capture all flow in the 5 and 100-year storm. Captured flows 

at DP6 are piped to Pond A.  

 

Basin H is 1.29 acres of the south half of MarksheEel Road, the east half of Brushtop Road and associated 

sidewalks. RunoE from this basin (Q5=3.0 cfs, Q100=5.8 cfs) flows via curb and gutter to an on-grade 15’ Type R 

Inlet at DP7. This inlet was sized to capture all flow in the 5 and 100-year storm. All captured flow from DP7 is 

piped to DP7.1 (Q5=10.4 cfs, Q100=20.1 cfs) where it combines with flows from DP6.1. DP7.1 flows are piped 

to Pond A. 

 

Basin I is 3.46 acres of undeveloped land. For the purposes of storm sewer and pond sizing, Basin I has been 

analyzed as apartments. This assumed land use is subject to change, but believed to be a conservative 

estimate of the potential future use in regards to runoE and impervious. RunoE from this basin (Q5=5.8 cfs, 

Q100=12.7cfs) overland flows south to DP8 (Q5=5.8 cfs, Q100=12.7cfs) where flows follow the drainage patterns 

described in Basin J below.  

 

Basin J is 1.15 acres of the north half of proposed MarksheEel Road and associated sidewalk. RunoE from 

this basin (Q5=2.8 cfs, Q100 = 5.3 cfs) flows via curb and gutter to a 10’ Type R sump inlet at DP9 (Q5 = 7.8 cfs, 

Q100 = 22.6 cfs) and are piped to DP9.1 (Q5 = 7.8 cfs, Q100 = 22.6 cfs). This inlet was sized to capture all flows in 

the 5 and 100-yr design storms. In the event of inlet failure at DP9, flows will overtop to the east and enter 

Vollmer Road.  

 

Bret
Engineer
Curb and gutter will not be built yet, how is this conveyed to the DP?
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Basin K is 1.20 acres of the south half of proposed MarksheEel Road and associated sidewalk. RunoE from 

this basin (Q5=2.9 cfs, Q100=5.5 cfs) flows via curb and gutter to a proposed 5’ Type R sump inlet at DP10. All 

flows in the 5 and 100-yr design storm events are captured and piped to DP10.1 (Q5 = 10.7 cfs and Q100 = 22.0 

cfs) where they combine with piped flows from DP9.1. In the event of inlet failure at DP10, the flow will 

overtop to the east and enter Vollmer Road. Flows from DP10.1 are piped to Pond A. 

 

Basin M is 23.9 acres of undeveloped land. For the purposes of storm sewer and pond sizing, Basin M is 

analyzed as a multi-family/apartment development within Lot 1. This site is being designed by others and will 

require a site specific FDR to confirm design assumptions of this report. The timing of the Lot 1 development 

is unknown and a site plan is not available at this time. It is anticipated future runoE (Q5=32.5 cfs, Q100=69.4 

cfs) will flow within the development and be captured at DP13. DP13 flows are combined at the proposed 

manhole at DP13.1 (Q5=41.7 cfs, Q100=88.2 cfs) with upstream flows from DP10.1.  All captured flow from 

DP13.1 are piped to Pond A. In the interim condition, the land within this basin will remain undeveloped and 

flow per existing drainage patterns to Pond A at DP14. 

 

Basin N is 2.98 acres of Pond A within Tract C. RunoE from this basin (Q5=1.2 cfs, Q100= 5.0 cfs) flows overland 

to the concrete trickle channel at DP14 (Q5=44.2 cfs, Q100= 94.7 cfs) where they combine with piped flow from 

DP13.1. Pond A outlet structure discharges (Q5 = 1.0 cfs, Q100 = 16.6 cfs) into storm sewer under proposed 

Brushtop Road to the proposed outfall channel. The outfall channel discharges to Cottonwood Creek via an 

assumed existing outfall from the CDR-22-007 project. 

 

Basin O is 0.22 acres of proposed Brushtop Road and its associated sidewalk. Basin O is located 

downstream of Pond A and will not be piped to Pond A. RunoE from this basin (Q5=0.6 cfs, Q100= 1.2 cfs) flows 

oE-site to the south at DP15. DP15 follows historic drainage patterns towards the Trails at Forest Meadows 

Filing No. 3. Per the Trails No. 3 FDR, flows from the Schmidt parcel were accounted for in Basins OS2 and 

OS3. The basins total 1.56 acres and have a total flow of Q5=1.0 cfs and Q100=3.6 cfs. Therefore, the Basin O 

discharge is consistent with the Trails No. 3 FDR. There are no negative impacts anticipated for the adjacent 

property as a result of Basin O discharge.  

 

III. Drainage Design Criteria 

a. Development Criteria Reference 

Storm drainage analysis and design criteria for this project were taken from the “City of Colorado Springs/El 

Paso County Drainage Criteria Manual” Volumes 1 and 2 (EPCDCM), dated October 12, 1994, the “Urban 

Storm Drainage Criteria Manual” Volumes 1 to 3 (USDCM) and Chapter 6 and Section 3.2.1 of Chapter 13 of 

the “Colorado Springs Drainage Criteria Manual” (CSDCM), dated May 2014, as adopted by El Paso County. 

 

b. Hydrologic Criteria 

All hydrologic data was obtained from the “El Paso Drainage Criteria Manual” Volumes 1 and 2, and the 

“Urban Drainage and Flood Control District Urban Storm Drainage Criteria Manual” Volumes 1, 2, and 3. On-

site drainage improvements were designed based on the 5 year (minor) storm event and the 100-year (major) 

storm event. RunoE was calculated using the Rational Method, and rainfall intensities for the 5-year and the 
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100-year storm return frequencies were obtained from Table 6-2 of the CSDCM. One-hour point rainfall data 

for the storm events is identified in the chart below.  RunoE coeEicients were determined based on proposed 

land use and from data in Table 6-6 from the CSDCM. Time of concentrations were developed using 

equations from CSDCM. All runoE calculations and applicable charts and graphs are included in the 

Appendices.  

 

Table 1 - 1-hr Point Rainfall Data 

Storm Rainfall (in.) 

5-year 1.50 

100-year 2.52 

 

c. Hydraulic Criteria 

The Rational Method and USDCM’s SF-2 and SF-3 forms are used to determine the runoE from the minor and 

major storms. MHFD-Detention v4.06 spreadsheet is utilized for full-spectrum extended detention basin 

design. Hydraflow Express is used for hydraulic modeling of swale, spillway, and emergency overflow 

calculations. Proposed swales have been designed to meet El Paso County criteria for velocity, freeboard, 

and stability. Hydraflow Storm Sewers is used for storm sewer hydraulic analysis. 

IV. Drainage Facility Design 

a. General Concept 

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

water will be piped to Pond A; a full spectrum water quality and detention pond. Drainage infrastructure is 

sized to account for the assumed future condition of tributary areas. Pond A will discharge to Cottonwood 

Creek per historic drainage patterns. 

 

b. Water Quality & Detention 

Pond A provides full spectrum water quality and detention for Basins C-N. A total of 37.54 acres at 73% 

imperviousness are treated in Pond A. The WQCV and EURV are released in 40 and 72 hours, respectively. A 

concrete forebay is located at the two outfalls into the pond. A 6.0’ concrete trickle channel conveys flow 

towards the full spectrum outlet structure. The outlet structure will release 100-year stormwater at less than 

historic rates to minimize adverse impacts to downstream stormwater facilities. For some minor storm 

events, the release rate is higher than the existing predevelopment flows. To release the 5-year storm in under 

72 hours, the 5-50 year storms must release at rates greater than historic.  The table below provides the 

volumes required for the proposed pond, along with the release rates for the 5-year and 100-year storm. 

 

 Required Volume 

(ac-ft) 

Provided 

Volume 

 (ac-ft) 

WQCV 

(ac-ft) 

EURV 

(ac-ft) 

5-year 

Release 

(cfs) 

100-year 

Release 

(cfs) 

Pond A 5.2 7.2 0.9 2.6 1.1 16.6 

 

Bret
Engineer
Please make adjustments to the design to reduce the difference as much as possible. The difference in release rate is too much in the current design.
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A broad crested weir, lined with Type L buried soil riprap, is provided as an emergency spillway for Pond A. The 

emergency spillway conveys flow to a proposed emergency overflow structure (Type C sump inlet) between 

Pond A and Brushtop Road. The Type C sump inlet is designed to intercept 41.1 cfs of the peak 100-year flow, 

96.7 cfs. The remaining 55.6 cfs will flow south in Brushtop Road towards Vanderwood Road. Vanderwood 

Road has a maximum capacity of 56 cfs and stormwater is captured or conveyed by the existing infrastructure 

within the Trails at Forest Meadows Filing No. 4.  

 

The Pond A outfall channel (controlled release Q5=1.1 cfs, Q100= 16.6 cfs), (emergency condition Q100 = 41.1 

cfs) flows west to Cottonwood Creek. There are no expected impacts to water surface elevations in 

Cottonwood Creek from the development of this site.  Pond A will be privately owned and maintained by 

Stonebridge Metropolitan District.  

 

c. Major Drainageways 

There are no major drainageways that traverse the site. 

 

d. Operations & Maintenance 

An Operations and Maintenance Manual has been submitted separately. The manual specifies maintenance 

intervals and required actions to maintain the function of the extended detention basin and appurtenances. 

 

e. Grading & Erosion Control Plan 

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

and Erosion Control Plan has been submitted in conjunction with this FDR.  

 

f. Four Step Process 

In accordance with the El Paso County Drainage Criteria Manual Volume 2, this site has implemented the four 

step process to minimize adverse impacts of urbanization. The four step process includes reducing runoE 

volumes, treating the water quality capture volume (WQCV), stabilizing drainage ways, and implementing 

long-term source controls.  

 

Step 1 – Reducing RunoE Volumes:  The proposed site development consists of multi-family homes with open 

spaces and lawn areas interspersed within the development that helps disconnect impervious areas and 

reduce runoE volumes. 

 

Step 2 – Stabilize Drainageways: The majority of the site lies within the Cottonwood Creek Drainage Basin, 

while the eastern most portion on the property is within the Sand Creek Drainage Basin. Cottonwood Creek is 

located to the west of the site. Basin and bridge fees will be due at time of platting. There are no proposed 

improvements with the 100-year flood plain. According to the “Cottonwood Creek Drainage Basin Planning 

Study” (Cottonwood DBPS), the reach adjacent to the site is RUC160. This reach has been categorized as 

having no known or future expected erosion issues according to the Cottonwood DBPS Figure 4-7. Proposed 

outfalls will be analyzed in the final design stage for stability. Applicable excerpts from the Cottonwood DBPS 

are presented in Appendix D.  
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Step 3 – Treat the WQCV: Water quality treatment for this site is provided in a proposed full-spectrum EDB 

(Pond A). The runoE from this site will be captured by inlets and conveyed to Pond A via storm sewer. Upon 

entrance to the ponds, flows will be captured in concrete bottom forebays designed to promote settlement of 

suspended solids. A concrete trickle channel will help convey pond flows and minimize standing water. The 

outlet structure has been designed to detail the WQCV 40 hours and the EURV 72 hours. 100-year flows 

released from Pond A will be reduced to historic rates.  

 

Step 4 – Consider Need for Industrial and Commercial BMPs: There are no commercial or industrial 

components to this development, therefore; no Industrial or Commercial BMPs are required. BMPs will be 

utilized to minimize oE-site contaminants and to protect the downstream receiving waters. The site is not a 

high-risk site per Figure I-1 in ECM Appendix I. Site specific temporary source control BMPs that will be 

implemented include, but are not limited to, silt fencing placed around downstream areas of disturbance, 

construction vehicle tracking pads at the entrances, designated vehicle fueling areas, covered storage areas, 

and spill containment and control. The permanent erosion control BMPs include asphalt drives, storm inlets, 

storm sewer, Pond A, and permanent vegetation.  

 

g. Drainage Basin & Bridge Fees 

Applicable drainage and bridge fees for the site will be paid at time of platting.  

V. Summary 

Schmidt Parcel – District Infrastructure remains consistent with pre-development drainage conditions with 

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

aEect downstream stormwater infrastructure or surrounding developments. This report meets the latest El 

Paso County Drainage Criteria. 

VI. References 

1. El Paso County Drainage Criteria Manual, Vol I & II, as amended. 

2. El Paso County Engineering Criteria Manual, 2019. 

3. Urban Storm Drainage Criteria Manual (Volumes 1, 2, and 3), Urban Drainage and Flood Control District, June 

2001. 

4. Final Drainage Report for Silver Ponds Subdivision Filing No. 1, M.V.E. Inc., February 2, 1995, Revised May 5, 

1996. 

5. Sand Creek Drainage Basin Planning Study, Stantec, January 2021. 

6. Cottonwood Creek Drainage Basin Planning Study, Matrix Design Group, July 2019. 

7. Trails at Forest Meadows Filing No. 3 Final Drainage Report, M&S Civil Consultants Inc., August 2015. 

8. Trails at Forest Meadows Filing No. 4 Final Drainage Report, M&S Civil Consultants Inc., April 2016. 
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
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 19, Aug 31, 2021

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

Date(s) aerial images were photographed: Aug 19, 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.
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Hydrologic Soil Group

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

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 22.3 19.5%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 64.2 56.2%

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 12.1 10.6%

85 Stapleton-Bernal sandy 
loams, 3 to 20 percent 
slopes

B 15.6 13.6%

Totals for Area of Interest 114.1 100.0%

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/21/2022
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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.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/21/2022
Page 4 of 4
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NOAA Atlas 14, Volume 8, Version 2
Location name: Colorado Springs, Colorado, USA*

Latitude: 38.9556°, Longitude: -104.6899°
Elevation: 7015 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.237
(0.195‑0.291)

0.290
(0.238‑0.356)

0.381
(0.311‑0.469)

0.461
(0.374‑0.570)

0.579
(0.456‑0.748)

0.675
(0.518‑0.882)

0.776
(0.574‑1.04)

0.884
(0.625‑1.22)

1.04
(0.702‑1.46)

1.16
(0.759‑1.65)

10-min 0.348
(0.285‑0.426)

0.424
(0.348‑0.521)

0.557
(0.456‑0.686)

0.675
(0.548‑0.835)

0.847
(0.668‑1.10)

0.988
(0.758‑1.29)

1.14
(0.840‑1.52)

1.30
(0.915‑1.78)

1.52
(1.03‑2.14)

1.69
(1.11‑2.42)

15-min 0.424
(0.348‑0.520)

0.517
(0.424‑0.635)

0.680
(0.556‑0.837)

0.823
(0.669‑1.02)

1.03
(0.814‑1.34)

1.20
(0.924‑1.58)

1.39
(1.02‑1.86)

1.58
(1.12‑2.17)

1.85
(1.25‑2.61)

2.06
(1.36‑2.94)

30-min 0.613
(0.504‑0.752)

0.748
(0.613‑0.918)

0.981
(0.802‑1.21)

1.19
(0.964‑1.47)

1.49
(1.17‑1.92)

1.74
(1.33‑2.27)

2.00
(1.48‑2.67)

2.27
(1.61‑3.13)

2.66
(1.80‑3.76)

2.97
(1.95‑4.24)

60-min 0.794
(0.652‑0.974)

0.948
(0.778‑1.16)

1.23
(1.00‑1.51)

1.48
(1.21‑1.84)

1.88
(1.49‑2.44)

2.21
(1.70‑2.90)

2.57
(1.90‑3.46)

2.96
(2.10‑4.09)

3.52
(2.39‑4.99)

3.97
(2.61‑5.67)

2-hr 0.974
(0.806‑1.19)

1.15
(0.949‑1.40)

1.47
(1.21‑1.80)

1.78
(1.46‑2.19)

2.26
(1.82‑2.94)

2.68
(2.08‑3.51)

3.14
(2.35‑4.21)

3.64
(2.60‑5.01)

4.37
(3.00‑6.17)

4.97
(3.29‑7.05)

3-hr 1.08
(0.893‑1.30)

1.25
(1.04‑1.51)

1.58
(1.31‑1.93)

1.92
(1.57‑2.34)

2.45
(1.98‑3.19)

2.92
(2.29‑3.83)

3.45
(2.60‑4.62)

4.03
(2.90‑5.55)

4.90
(3.38‑6.90)

5.61
(3.73‑7.93)

6-hr 1.26
(1.05‑1.51)

1.44
(1.20‑1.73)

1.81
(1.51‑2.19)

2.19
(1.81‑2.65)

2.81
(2.29‑3.64)

3.37
(2.66‑4.39)

4.00
(3.04‑5.34)

4.71
(3.42‑6.45)

5.76
(4.01‑8.08)

6.64
(4.45‑9.32)

12-hr 1.46
(1.23‑1.74)

1.68
(1.41‑2.01)

2.12
(1.78‑2.54)

2.56
(2.13‑3.08)

3.26
(2.68‑4.19)

3.89
(3.09‑5.03)

4.59
(3.51‑6.08)

5.38
(3.94‑7.31)

6.54
(4.58‑9.11)

7.50
(5.07‑10.5)

24-hr 1.68
(1.43‑1.99)

1.97
(1.67‑2.34)

2.51
(2.12‑2.99)

3.02
(2.54‑3.61)

3.81
(3.13‑4.82)

4.49
(3.58‑5.73)

5.23
(4.02‑6.84)

6.05
(4.45‑8.13)

7.23
(5.10‑9.97)

8.20
(5.59‑11.4)

2-day 1.95
(1.67‑2.30)

2.32
(1.98‑2.73)

2.96
(2.52‑3.50)

3.54
(3.00‑4.21)

4.41
(3.63‑5.50)

5.14
(4.11‑6.47)

5.91
(4.56‑7.63)

6.74
(4.97‑8.94)

7.91
(5.60‑10.8)

8.85
(6.08‑12.2)

3-day 2.15
(1.85‑2.52)

2.55
(2.18‑2.99)

3.24
(2.76‑3.81)

3.85
(3.27‑4.55)

4.77
(3.94‑5.90)

5.52
(4.44‑6.92)

6.33
(4.90‑8.13)

7.19
(5.33‑9.50)

8.40
(5.98‑11.4)

9.37
(6.46‑12.9)

4-day 2.32
(2.00‑2.72)

2.73
(2.35‑3.19)

3.44
(2.95‑4.03)

4.08
(3.48‑4.80)

5.02
(4.16‑6.20)

5.81
(4.68‑7.25)

6.64
(5.16‑8.50)

7.53
(5.60‑9.92)

8.79
(6.27‑11.9)

9.80
(6.78‑13.4)

7-day 2.75
(2.38‑3.19)

3.18
(2.75‑3.70)

3.94
(3.40‑4.59)

4.61
(3.96‑5.40)

5.62
(4.69‑6.89)

6.46
(5.24‑8.01)

7.35
(5.75‑9.35)

8.30
(6.21‑10.9)

9.64
(6.93‑13.0)

10.7
(7.47‑14.6)

10-day 3.13
(2.72‑3.61)

3.59
(3.12‑4.16)

4.40
(3.81‑5.11)

5.13
(4.41‑5.98)

6.20
(5.18‑7.55)

7.08
(5.76‑8.73)

8.01
(6.29‑10.1)

9.01
(6.77‑11.7)

10.4
(7.50‑13.9)

11.5
(8.06‑15.6)

20-day 4.20
(3.68‑4.82)

4.82
(4.22‑5.53)

5.86
(5.11‑6.74)

6.75
(5.85‑7.81)

8.03
(6.74‑9.64)

9.04
(7.40‑11.0)

10.1
(7.97‑12.6)

11.2
(8.46‑14.4)

12.7
(9.20‑16.8)

13.9
(9.77‑18.7)

30-day 5.08
(4.47‑5.80)

5.83
(5.13‑6.67)

7.08
(6.20‑8.11)

8.12
(7.07‑9.35)

9.56
(8.03‑11.4)

10.7
(8.76‑12.9)

11.8
(9.35‑14.7)

13.0
(9.83‑16.6)

14.5
(10.6‑19.1)

15.7
(11.1‑21.0)

45-day 6.17
(5.45‑7.01)

7.09
(6.26‑8.07)

8.58
(7.55‑9.80)

9.80
(8.57‑11.2)

11.4
(9.63‑13.5)

12.7
(10.4‑15.2)

13.9
(11.0‑17.1)

15.1
(11.5‑19.2)

16.7
(12.2‑21.8)

17.8
(12.7‑23.8)

60-day 7.08
(6.28‑8.03)

8.15
(7.22‑9.24)

9.84
(8.68‑11.2)

11.2
(9.82‑12.8)

13.0
(10.9‑15.2)

14.3
(11.8‑17.1)

15.6
(12.4‑19.1)

16.8
(12.8‑21.2)

18.4
(13.4‑23.9)

19.5
(13.9‑26.0)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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APPENDIX B – HYDROLOGIC CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 



Subdivision: 0 Project Name: Schmidt Parcel-District Infrastructure
Location: El Paso County Project No.: 24013.00

Calculated By: REB
Checked By: NQJ

Date: 12/23/24

C5 C100

EXA 0.25 0.59 0.70 0.00 0.0% 0.09 0.36 0.25 2.0% 0.09 0.36 2.0%

EXB 0.97 0.59 0.70 0.27 22.3% 0.09 0.36 0.70 1.4% 0.23 0.45 23.7%

EXC 11.50 0.59 0.70 0.00 0.0% 0.09 0.36 11.50 2.0% 0.09 0.36 2.0%

EXD 21.80 0.59 0.70 0.27 1.0% 0.09 0.36 21.53 2.0% 0.10 0.36 3.0%

EXE 3.96 0.59 0.70 0.00 0.0% 0.09 0.36 3.96 2.0% 0.09 0.36 2.0%

EXF 2.58 0.59 0.70 0.00 0.0% 0.09 0.36 2.58 2.0% 0.09 0.36 2.0%

TOTAL 41.06 3.0%

COMPOSITE % IMPERVIOUS CALCULATIONS -EXISTING CONDITIONS 

Basins Total 
Weighted % 

Imp.
Basin ID

Total Area 
(ac)

Undeveloped (2% Imp.)

C5 Area (ac)
Weighted 

% Imp.
C100

Basins Total 
Weighted C

Gravel Street (80% Imp.)

C5 C100 Area (ac)
Weighted 

% Imp.

X:\2510000.all\2518813\Excel\Drainage\District Infrastructure\25188.13_ExistingDrainageCalcs_v2.07_District Infrastructure.xlsm Page 1 of 4   12/23/2024



Subdivision: 0 Project Name: Schmidt Parcel-District Infrastructure
Location: El Paso County Project No.:

Calculated By: REB
Checked By: NQJ

Date: 

FINAL
BASIN D.A. Hydrologic Impervious C5 C100 L S o t i L t S t K VEL. t t COMP. t c TOTAL Urbanized t c t c

ID (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

EXA 0.25 A 2.0% 0.09 0.36 10.0 25.0% 2.0 1030 0.5% 7.0 0.5 34.7 36.7 1040.0 51.8 51.8

EXB 0.97 A 23.7% 0.23 0.45 10.0 25.0% 1.7 950 1.5% 15.0 1.8 8.6 10.3 960.0 32.5 32.5

EXC 11.50 A 2.0% 0.09 0.36 300.0 3.0% 22.0 1260 1.8% 7.0 0.9 22.5 44.5 1560.0 42.6 44.5

EXD 21.80 A 3.0% 0.10 0.36 300.0 2.3% 23.8 1400 1.8% 7.0 0.9 24.8 48.7 1700.0 44.0 48.7

EXE 3.96 A 2.0% 0.09 0.36 300.0 2.1% 24.8 425 2.1% 7.0 1.0 7.0 31.9 725.0 31.0 31.9

EXF 2.58 A 2.0% 0.09 0.36 235.0 2.6% 20.4 0 0.0% 7.0 0.0 0.0 20.4 235.0 25.7 25.7

NOTES:                                                                      

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

STANDARD FORM SF-2 - EXISTING CONDITIONS
TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

24013.00

12/23/24

X:\2510000.all\2518813\Excel\Drainage\District Infrastructure\25188.13_ExistingDrainageCalcs_v2.07_District Infrastructure.xlsm Page 2 of 4   12/23/2024



Project Name: Schmidt Parcel-District Infrastructure
Subdivision: 0 Project No.:

Location: El Paso County Calculated By: REB
Design Storm: Checked By: NQJ

Date: 

TRAVEL TIME

STREET

D
es

ig
n 

Po
in

t

Ba
si

n 
ID

Ar
ea

 (A
c)

Ru
no

ff 
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ef
f.

t c
 (m
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)

C*
A 

(A
c)

 I
 (i
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)

Q
 (c
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)

tc
 (m

in
)

C*
A 

(a
c)

I 
(in
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Q
 (c

fs
)

Q
st

re
et

 (c
fs

)

C*
A 

(a
c)

Sl
op

e 
(%

)

Q
pi

pe
 (c

fs
)

C*
A 

(a
c)

Sl
op

e 
(%

)

Pi
pe

 S
iz

e 
(in
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es

)

Le
ng

th
 (f

t)

Ve
lo

ci
ty

 (f
ps

)

t t
 (m

in
) REMARKS

I4 OSI4 27.16 0.30 29.2 8.15 2.33 19.0

1 EXA 0.25 0.09 51.8 0.02 1.66 0.0

2 EXB 0.97 0.23 32.5 0.22 2.36 0.5

3 EXC 11.50 0.09 44.5 1.04 1.89 2.0

4 EXD 21.80 0.10 48.7 2.10 1.75 3.7

4.1 48.7 3.13 1.75 5.5

5 EXE 3.96 0.09 31.9 0.36 2.39 0.9

6 EXF 2.58 0.09 25.7 0.23 2.72 0.6
Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
Values in BLUE indicate they are from the "Silver Ponds Subdivision Filing No. 1 Final Drainage Report", by M.V.E. Inc. revised May 5th, 1996.

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

12/23/24

STANDARD FORM SF-3 - EXISTING CONDITIONS
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

24013.00

Existing berm sends off-site flow from north to the west to 
the existing swale at DP1.
Existing berm sends off-site flow from north to the east to 
the exisitng swale and culvert at DP2.

Off-site Basin OSI4 Values from Sliver Pond FDR (Bains I4 & 
DP21)

Flows from DP3 and DP4 combine at DP2.1 and flows to the 
west to the existing sediment basin.

Runoff from Basin EXF overland flows south off-site and 
enters the adjacent property.

Runoff overland flows across exisitng field to DP5 where 
flow enters Vollmer Road R.O.W.

Runoff overland flows to existing swale and continues into 
Basin EXD at DP3.
Runoff from Basin EXD, overland flows to existing swale at 
DP4. 

X:\2510000.all\2518813\Excel\Drainage\District Infrastructure\25188.13_ExistingDrainageCalcs_v2.07_District Infrastructure.xlsm Page 3 of 4   12/23/2024



Project Name: Schmidt Parcel-District Infrastructure
Subdivision: 0 Project No.:

Location: El Paso County Calculated By: REB
Design Storm: Checked By: NQJ

Date: 
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I4 OSI4 27.16 0.40 29.2 10.86 4.07 44.2

1 EXA 0.25 0.36 51.8 0.09 2.79 0.3

2 EXB 0.97 0.45 32.5 0.44 3.97 1.7

3 EXC 11.50 0.36 44.5 4.14 3.17 13.1

4 EXD 21.80 0.36 48.7 7.94 2.94 23.4

4.1 48.7 12.08 2.94 35.6

5 EXE 3.96 0.36 31.9 1.43 4.01 5.7

6 EXF 2.58 0.36 25.7 0.93 4.56 4.2
Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
Values in BLUE indicate they are from the "Silver Ponds Subdivision Filing No. 1 Final Drainage Report", by M.V.E. Inc. revised May 5th, 1996.

Existing berm sends off-site flow from north to the west 
to the existing swale at DP1.
Existing berm sends off-site flow from north to the east to 
the exisitng swale and culvert at DP2.

Off-site Basin OSI4 Values from Sliver Pond FDR (Bains I4 
& DP21)

STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3 - EXISTING CONDITIONS

(RATIONAL METHOD PROCEDURE)

24013.00

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

12/23/24

STREET

Flows from DP3 and DP4 combine at DP2.1 and flows to 
the west to the existing sediment basin.

Runoff from Basin EXF overland flows south off-site and 
enters the adjacent property.

Runoff overland flows across exisitng field to DP5 where 
flow enters Vollmer Road R.O.W.

Runoff overland flows to existing swale and continues 
into Basin EXD at DP3.
Runoff from Basin EXD, overland flows to existing swale at 
DP4. 
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Subdivision: Schmidt Parcel Project Name: 
Location: El Paso County Project No.:

Calculated By: 
Checked By: 

Date: 

C5 C100

A 0.25 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.25 2.0% 0.09 0.36 2.0%

B 0.09 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.09 2.0% 0.09 0.36 2.0%

C 1.12 0.90 0.96 0.00 0.0% 0.45 0.59 1.12 75.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.00 0.0% 0.45 0.59 75.0%

D 0.73 0.90 0.96 0.58 80.0% 0.45 0.59 0.00 0.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.15 0.4% 0.74 0.84 80.4%

E 0.39 0.90 0.96 0.32 82.0% 0.45 0.59 0.00 0.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.07 0.4% 0.75 0.85 82.4%

F 0.48 0.90 0.96 0.40 84.0% 0.45 0.59 0.00 0.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.08 0.3% 0.77 0.86 84.3%

G 0.84 0.90 0.96 0.69 82.0% 0.45 0.59 0.00 0.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.15 0.4% 0.75 0.85 82.4%

H 1.29 0.90 0.96 1.06 82.0% 0.45 0.59 0.00 0.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.23 0.4% 0.75 0.85 82.4%

I 3.46 0.90 0.96 0.00 0.0% 0.45 0.59 3.46 75.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.00 0.0% 0.45 0.59 75.0%

J 1.15 0.90 0.96 0.92 80.0% 0.45 0.59 0.00 0.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.23 0.4% 0.74 0.84 80.4%

K 1.20 0.90 0.96 0.96 80.0% 0.45 0.59 0.00 0.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.24 0.4% 0.74 0.84 80.4%

M 23.90 0.90 0.96 2.00 8.4% 0.45 0.59 21.90 68.7% 0.45 0.59 0.00 0.0% 0.09 0.36 0.00 0.0% 0.49 0.62 77.1%

N 2.98 0.90 0.96 0.30 10.1% 0.45 0.59 0.00 0.0% 0.45 0.59 0.00 0.0% 0.09 0.36 2.68 1.8% 0.17 0.42 11.9%

O 0.22 0.90 0.96 0.18 82.0% 0.45 0.59 0.00 0.0% 0.45 0.59 0.00 0.0% 0.09 0.36 0.04 0.4% 0.75 0.85 82.4%

TOTAL POND (C-N) 37.54 72.4%

TOTAL (ON-SITE) 38.10 71.8%

COMPOSITE % IMPERVIOUS CALCULATIONS -PROPOSED CONDITIONS 

Basins 
Total 

Weighted 
Basin ID

Total Area 
(ac)

Undeveloped (2% Imp.)

C5 Area (ac)
Weighted 

% Imp.
C100

Basins Total 
Weighted C

Paved Streets and Walks (100% Imp.)

C5 C100 Area (ac)
Weighted 

% Imp.

Residential-1/8 Acre or Less (65% Imp.)

C5

12/23/24

Apartments (75% Imp.)

C5 C100 Area (ac)
Weighted 

% Imp.

Schmidt Parcel-District Infrastructure
24013.00
NQJ
0

C100 Area (ac)
Weighted % 

Imp.
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Subdivision: Schmidt Parcel Project Name: Schmidt Parcel-District Infrastructure
Location: El Paso County Project No.:

Calculated By: NQJ
Checked By: 0

Date: 

FINAL
BASIN D.A. Hydrologic Impervious C5 C100 L S o t i L t S t K VEL. t t COMP. t c TOTAL Urbanized t c t c

ID (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

A 0.25 A 2.0% 0.09 0.36 10.0 25.0% 2.0 1030 0.5% 15.0 1.1 16.2 18.2 1040.0 51.8 51.8

B 0.09 A 2.0% 0.09 0.36 10.0 25.0% 2.0 385 0.5% 15.0 1.1 6.0 8.0 395.0 35.4 35.4

C 1.12 A 75.0% 0.45 0.59 85.0 3.0% 7.5 0 0.0% 20.0 0.1 0.0 7.5 85.0 13.3 13.3

D 0.73 A 80.4% 0.74 0.84 36.0 2.0% 3.1 480 1.2% 20.0 2.2 3.7 6.8 516.0 15.9 15.9

E 0.39 A 82.4% 0.75 0.85 36.0 2.0% 3.0 300 1.0% 20.0 2.0 2.5 5.5 336.0 14.4 14.4

F 0.48 A 84.3% 0.77 0.86 36.0 2.0% 2.8 300 1.0% 20.0 2.0 2.5 5.3 336.0 14.1 14.1

G 0.84 A 82.4% 0.75 0.85 42.0 2.0% 3.2 1065 2.5% 20.0 3.2 5.6 8.8 1107.0 17.5 17.5

H 1.29 A 82.4% 0.75 0.85 36.0 2.0% 3.0 1465 2.5% 20.0 3.2 7.7 10.7 1501.0 19.5 19.5

I 3.46 A 75.0% 0.45 0.59 170.0 5.0% 9.0 0 0.0% 20.0 0.1 0.0 9.0 170.0 13.3 13.3

J 1.15 A 80.4% 0.74 0.84 36.0 2.0% 3.1 880 1.7% 20.0 2.6 5.6 8.7 916.0 17.9 17.9

K 1.20 A 80.4% 0.74 0.84 36.0 2.0% 3.1 845 1.7% 20.0 2.6 5.4 8.5 881.0 17.7 17.7

M 23.90 A 77.1% 0.49 0.62 125 6.0% 6.8 1565 1.3% 20.0 2.3 11.4 18.3 1690.0 24.5 24.5

N 2.98 A 11.9% 0.17 0.42 30 25.0% 3.2 390 0.5% 15.0 1.1 6.1 9.3 420.0 32.6 32.6

O 0.22 A 82.4% 0.75 0.85 24 2.0% 2.4 160 2.5% 20.0 3.2 0.8 3.3 184.0 12.8 12.8

NOTES:                                                                      

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

STANDARD FORM SF-2 - PROPOSED CONDITIONS
TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

24013.00

12/23/24
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Project Name: Schmidt Parcel-District Infrastructure
Subdivision: Schmidt Parcel Project No.:

Location: El Paso County Calculated By: NQJ
Design Storm: Checked By: 0

Date: 
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I4 OSI4 27.16 0.40 29.2 10.86 4.07 44.2

1 A 0.25 0.36 51.8 0.09 2.79 0.3

2 B 0.09 0.36 35.4 0.03 3.74 0.12

3 C 1.12 0.59 13.3 0.66 6.22 4.1

D 0.73 0.84 15.9 0.61 5.76 3.5

E 0.39 0.85 14.4 0.33 6.01 2.0

4 15.9 1.61 5.76 9.2 9.2 1.61 2.0 18 1100 8.8 2.1
2.5 0.41 2.5 1100

5 F 0.48 0.86 14.1 0.41 6.07 2.5

G 0.84 0.85 17.5 0.72 5.53 4.0

6 17.5 1.13 5.53 6.2 6.2 1.13 2.0 18 16 8.0 0.0

6.1 18.0 2.74 5.45 14.9 14.9 2.74 2.0 18 16 9.6 0.0

7 H 1.29 0.85 19.5 1.10 5.25 5.8 5.8 1.10 2.0 18 0 7.9 0.0

7.1 19.5 3.84 5.25 20.1 20.1 3.84 2.0 24 63 10.8 0.1

8 I 3.46 0.59 13.3 2.04 6.22 12.7 12.7 2.04 2.0 18 26 9.4 0.0

9 J 1.15 0.84 17.9 0.97 5.47 5.3

9.1 17.9 3.01 5.47 16.4 16.4 3.01 2.0 24 84 10.2 0.1

10 K 1.20 0.84 17.7 1.01 5.50 5.5

10.1 17.9 4.02 5.47 22.0 22.0 4.02 2.0 24 1272 10.9 1.9

13 M 23.90 0.62 24.5 14.84 4.68 69.4

13.1 24.5 18.86 4.68 88.2 88.2 18.86 2.0 36 34 15.2 0.0

14 N 2.98 0.42 32.6 1.25 3.95 5.0 32.6 23.94 3.95 94.7

15 O 0.22 0.85 12.8 0.19 6.31 1.2

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3 - PROPOSED CONDITIONS

(RATIONAL METHOD PROCEDURE)

24013.00

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

12/23/24

STREET

COMBINED DP6.1 & DP7 FLOW @ DP7.1, PIPE TO DP14 (POND)

BASIN K CAPTURED @ DP10 IN 5' TYPE R (SUMP), PIPE TO DP10.1

COMBINED DP9.1 & DP10 @ DP10.1, PIPE TO DP13.1

Existing berm sends off-site flow from north to the east to the exisitng swale and 
culvert at DP2.

BASIN C FLOW @ DP3, C&G FLOW TO DP4

COMBINED DP10.1 & DP13 FLOW @ DP13.1, PIPE TO DP14

BASIN D FLOW @ DP4

BASIN E FLOW @ DP4

BASIN 5 FLOW @ DP5, C&G FLOW TO DP6

COMBINED DP4 & DP6 @ DP6.1, PIPE TO DP7.1

BASIN I FLOW CAPTURED @ DP8, PIPE TO DP9.1

COMBINED DP8 & DP9 @ DP9.1, PIPE TO DP10.1

COMBINED DP7.1, DP13.1 & BASIN N COMBINED @ DP14

BASIN H FLOW @ DP7, CAPTURED IN 15' TYPE R (ON GRADE), PIPE TO DP7.1

BASIN J CAPTURED @ DP9 IN 5' TYPE R (SUMP), PIPE TO DP9.1

BASIN G FLOW @ DP6

BASIN 13 FLOWS CAPTURED @ DP13, PIPE TO DP13.1

BASIN O FLOW @ DP15, C&G FLOW OFFSITE IN BRUSH TOP ROAD

COMBINED DP3, BASIN D & BASIN E FLOW @ DP4, CAPTURED IN 5' TYPE R 
(SUMP), PIPE TO 6.1

COMBINED DP5 & BASIN G FLOW @ DP6, CAPTURED IN 15' TYPE R (ON GRADE), 
PIPE TO DP6.1
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Project Name: Schmidt Parcel-District Infrastructure
Subdivision: Schmidt Parcel Project No.:

Location: El Paso County Calculated By: NQJ
Design Storm: Checked By: 0

Date: 
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I4 OSI4 27.16 0.30 29.2 8.15 2.33 19.0

1 A 0.25 0.09 51.8 0.02 1.66 0.04

2 B 0.09 0.09 35.4 0.01 2.23 0.02

3 C 1.12 0.45 13.3 0.50 3.71 1.9

D 0.73 0.74 15.9 0.54 3.43 1.8

E 0.39 0.75 14.4 0.29 3.58 1.1

4 15.9 1.34 3.43 4.6 4.6 1.34 2.0 18 1100 7.3 2.5
1.3 0.37 2.5 1100

5 F 0.48 0.77 14.1 0.37 3.62 1.3

G 0.84 0.75 17.5 0.63 3.29 2.1

6 17.5 1.00 3.29 3.3 3.3 1.00 2.0 18 16 6.6 0.0

6.1 18.5 2.34 3.21 7.5 7.5 2.34 2.0 18 16 8.4 0.0

7 H 1.29 0.75 19.5 0.97 3.13 3.0 3.0 0.97 2.0 18 0 6.6 0.0

7.1 19.5 3.31 3.13 10.4 10.4 3.31 2.0 24 63 9.0 0.1

8 I 3.46 0.45 13.3 1.56 3.71 5.8 5.8 1.56 2.0 18 26 7.9 0.1

9 J 1.15 0.74 17.9 0.85 3.26 2.8

9.1 17.9 2.41 3.26 7.8 7.8 2.41 2.0 24 84 8.3 0.2

10 K 1.20 0.74 17.7 0.89 3.28 2.9

10.1 17.9 3.29 3.26 10.7 10.7 3.29 2.0 24 1272 9.1 2.3

13 M 23.90 0.49 24.5 11.66 2.79 32.5

13.1 24.5 14.95 2.79 41.7 41.7 14.95 2.0 36 34 12.9 0.0

14 N 2.98 0.17 32.6 0.51 2.36 1.2 32.6 18.77 2.36 44.2

15 O 0.22 0.75 12.8 0.17 3.76 0.6

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

COMBINED DP7.1, DP13.1 & BASIN N COMBINED @ DP14

Existing berm sends off-site flow from north to the east to the exisitng swale and 
culvert at DP2.

BASIN E FLOW @ DP4

BASIN 5 FLOW @ DP5, C&G FLOW TO DP6

COMBINED DP4 & DP6 @ DP6.1, PIPE TO DP7.1

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

Existing berm sends off-site flow from north to the west to the existing swale at 
DP1.

Off-site Basin OSI4 Values from Sliver Pond FDR (Bains I4 & DP21)

12/23/24

STANDARD FORM SF-3 - PROPOSED CONDITIONS
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

24013.00

BASIN K CAPTURED @ DP10 IN 5' TYPE R (SUMP), PIPE TO DP10.1

BASIN C FLOW @ DP3, C&G FLOW TO DP4

BASIN D FLOW @ DP4

COMBINED DP3, BASIN D & BASIN E FLOW @ DP4, CAPTURED IN 5' TYPE R 
(SUMP), PIPE TO 6.1

BASIN G FLOW @ DP6

BASIN H FLOW @ DP7, CAPTURED IN 15' TYPE R (ON GRADE), PIPE TO DP7.1

COMBINED DP9.1 & DP10 @ DP10.1, PIPE TO DP13.1

COMBINED DP5 & BASIN G FLOW @ DP6, CAPTURED IN 15' TYPE R (ON GRADE), 
PIPE TO DP6.1

COMBINED DP6.1 & DP7 FLOW @ DP7.1, PIPE TO DP14 (POND)

BASIN O FLOW @ DP15, C&G FLOW OFFSITE IN BRUSH TOP ROAD

BASIN I FLOW CAPTURED @ DP8, PIPE TO DP9.1

BASIN J CAPTURED @ DP9 IN 5' TYPE R (SUMP), PIPE TO DP9.1

COMBINED DP8 & DP9 @ DP9.1, PIPE TO DP10.1

BASIN 13 FLOWS CAPTURED @ DP13, PIPE TO DP13.1

COMBINED DP10.1 & DP13 FLOW @ DP13.1, PIPE TO DP14
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  Schmidt Parcel – District Infrastructure 

  Final Drainage Report 

  Project No: 24013 
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MHFD-Inlet, Version 5.03 (August 2023)

Worksheet Protected

INLET NAME DP4 DP6 DP7
Site Type (Urban or Rural) URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition In Sump On Grade On Grade
Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

USER-DEFINED INPUT
User-Defined Design Flows
Minor QKnown (cfs) 4.6 3.3 3.0
Major QKnown (cfs) 9.2 6.2 5.8

Bypass (Carry-Over) Flow from Upstream       Inlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.
Receive Bypass Flow from: No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received
Minor Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0
Major Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0

Watershed Characteristics
Subcatchment Area (acres)
Percent Impervious
NRCS Soil Type

Watershed Profile
Overland Slope (ft/ft)
Overland Length (ft)
Channel Slope (ft/ft)
Channel Length (ft)

Minor Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 4.6 3.3 3.0
Major Total Design Peak Flow, Q (cfs) 9.2 6.2 5.8
Minor Flow Bypassed Downstream, Qb (cfs) N/A 0.0 0.0
Major Flow Bypassed Downstream, Qb (cfs) N/A 0.0 0.0

INLET MANAGEMENT



MHFD-Inlet, Version 5.03 (August 2023)

Worksheet Protected

INLET NAME
Site Type (Urban or Rural)
Inlet Application (Street or Area)
Hydraulic Condition
Inlet Type

USER-DEFINED INPUT
User-Defined Design Flows
Minor QKnown (cfs)
Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream       
Receive Bypass Flow from:
Minor Bypass Flow Received, Qb (cfs)
Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics
Subcatchment Area (acres)
Percent Impervious
NRCS Soil Type

Watershed Profile
Overland Slope (ft/ft)
Overland Length (ft)
Channel Slope (ft/ft)
Channel Length (ft)

Minor Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)
Major Total Design Peak Flow, Q (cfs)
Minor Flow Bypassed Downstream, Qb (cfs)
Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

DP9 DP10 User-Defined
URBAN URBAN
STREET STREET
In Sump In Sump

CDOT Type R Curb Opening CDOT Type R Curb Opening

7.8 2.9
16.4 5.5

No Bypass Flow Received No Bypass Flow Received
0.0 0.0
0.0 0.0

7.8 2.9
16.4 5.5
N/A N/A
N/A N/A



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 36.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.063 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 36.0 36.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.1 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

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

Schmidt Parcel - District Infrastructure
DP4

24013_MHFD-Inlet_v5.03, DP4 12/23/2024, 2:47 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.7 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.38 0.68 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.4 11.0 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 4.6 9.2 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

24013_MHFD-Inlet_v5.03, DP4 12/23/2024, 2:47 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 9.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.063 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.024 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 20.0 20.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.3 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 24.1 24.7 cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 3.30 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 6.20 cfs on sheet 'Inlet Management'

MHFD-Inlet, Version 5.03 (August 2023)

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

Schmidt Parcel - District Infrastructure
DP6

24013_MHFD-Inlet_v5.03, DP6 12/23/2024, 2:47 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 3.3 6.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  
Capture Percentage = Qa/Qo C% = 100 100 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

24013_MHFD-Inlet_v5.03, DP6 12/23/2024, 2:47 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 9.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.063 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.024 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 20.0 20.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.3 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 24.1 24.7 cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 3.00 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 5.80 cfs on sheet 'Inlet Management'

MHFD-Inlet, Version 5.03 (August 2023)

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

Schmidt Parcel - District Infrastructure
DP7

24013_MHFD-Inlet_v5.03, DP7 12/23/2024, 2:47 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 3.0 5.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  
Capture Percentage = Qa/Qo C% = 100 100 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

24013_MHFD-Inlet_v5.03, DP7 12/23/2024, 2:47 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 36.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.063 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 36.0 36.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.1 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

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

Schmidt Parcel - District Infrastructure
DP9

24013_MHFD-Inlet_v5.03, DP9 12/23/2024, 2:47 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.7 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.38 0.68 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 9.9 22.6 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 7.8 16.4 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

24013_MHFD-Inlet_v5.03, DP9 12/23/2024, 2:47 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 36.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.063 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 36.0 36.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.1 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

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

Schmidt Parcel - District Infrastructure
DP10

24013_MHFD-Inlet_v5.03, DP10 12/23/2024, 2:47 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.7 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.38 0.68 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.4 11.0 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 2.9 5.5 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

24013_MHFD-Inlet_v5.03, DP10 12/23/2024, 2:47 PM



Q = C*A* square root (2gH)

C = 0.6 A = 8.53 sq ft g = 32.2

Head (ft) CA (2GH) Sqrt (2GH) Capacity

1 5.118 64.40 8.025 41.1

2 5.118 128.80 11.349 58.1

3 5.118 193.20 13.900 71.1

4 5.118 257.60 16.050 82.1

5 5.118 322.00 17.944 91.8

6 5.118 386.40 19.657 100.6

Pond A Spillway Inlet (Single Type C Grate)

Orifice Flow Calculation

1

Mikayla Hartford
SW - Textbox
Please put pond component hydraulic analyses in the next appendix with the rest of the pond calcs. Typical comment.



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Dec 24 2024

Pond A - Emergency Overflow Pipe (Q100 = 41.1 cfs)

Circular
Diameter (ft) =  3.00

Invert Elev (ft) =  1.00
Slope (%) =  0.47
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  41.10

Highlighted
Depth (ft) =  2.22
Q (cfs) =  41.10
Area (sqft) =  5.62
Velocity (ft/s) =  7.31
Wetted Perim (ft) =  6.23
Crit Depth, Yc (ft) =  2.09
Top Width (ft) =  2.63
EGL (ft) =  3.05

0 1 2 3 4 5

Elev (ft) Depth (ft)
Section

0.00 -1.00

1.00 0.00

2.00 1.00

3.00 2.00

4.00 3.00

5.00 4.00

Reach (ft)



0.085 37.16 137.5 1.5 206.25 0.768 334.41 269.5 1.5 404.25

AFB (ft
2
) t (s) hmax (ft) w (in) AFB (ft

2
) t (s) hmax (ft) w (in)

137.5 240 1.5 4.32 269.5 240 1.5 8.46

2.981 0.20 2 0 8.42

D50 min. (in)

Project No: 24013

12/24/2024

Forebay #1 Sizing

 (Per USDCM Volume 3, Table 4-12)

WQCV 

(ac-ft)

Forebay 

Depth (ft)

Forebay 

Volume (ft
3
)

Project: Schmidt Phase 1 - District Infrastructure

Forebay #2 Sizing

(Per USDCM Volume 3, Table 4-12)

WQCV (ac-ft) 1% WQCV (ft
3
)

Forebay Area 

(ft
2
)

Forebay Depth 

(ft)

Forebay 

Volume (ft
3
)

Forebay Notch Sizing                                                                                                   

(Per USDCM Volume 3 Equation 4-1) 

w=9.23(AFB/t)(1/sqrt(hmax))

1% 

WQCV 

(ft
3
)

Forebay 

Area (ft
2
)

Forebay Notch Sizing                                                

(Per USDCM Volume 3 Equation 4-1) 

w=9.23(AFB/t)(1/sqrt(hmax))

Type L Riprap (D50 = 9") will be utilized for spillway 

protection

Riprap Sizing - Pond A Spillway

q (cfs/ft) S (ft/ft) Cf n



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

Trickle Channel (Q = 1% of 100-Year Peak Inflow = 9.24 cfs)

Rectangular
Bottom Width (ft) =  5.67
Total Depth (ft) =  0.50

Invert Elev (ft) =  7000.00
Slope (%) =  0.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  9.24

Highlighted
Depth (ft) =  0.41
Q (cfs) =  9.240
Area (sqft) =  2.32
Velocity (ft/s) =  3.97
Wetted Perim (ft) =  6.49
Crit Depth, Yc (ft) =  0.44
Top Width (ft) =  5.67
EGL (ft) =  0.66

0 1 2 3 4 5 6 7 8

Elev (ft) Depth (ft)
Section

6999.75 -0.25

7000.00 0.00

7000.25 0.25

7000.50 0.50

7000.75 0.75

7001.00 1.00

Reach (ft)

Bret
Engineer
CDs detail this as 6' bottom width.  Please adjust to match



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

FOREBAY #1 NOTCH: Q = 2% OF 100-YEAR PEAK FLOW (DP7.1) = 0.388 cfs

Rectangular Weir
Crest =  Sharp
Bottom Length (ft) =  0.25
Total Depth (ft) =  1.50

Calculations
Weir Coeff. Cw =  3.33
Compute by: Known Q
Known Q (cfs) =  0.39

Highlighted
Depth (ft) =  0.60
Q (cfs) =  0.390
Area (sqft) =  0.15
Velocity (ft/s) =  2.59
Top Width (ft) =  0.25

0 .1 .2 .3 .4 .5

Depth (ft) Depth (ft)FOREBAY #1 NOTCH: Q = 2% OF 100-YEAR PEAK FLOW (DP7.1) = 0.388 cfs

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

1.50 1.50

2.00 2.00

Length (ft)
Weir W.S.



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

FOREBAY #2 NOTCH: Q = 2% OF 100-YEAR PEAK FLOW (DP13.1) = 1.676 cfs

Rectangular Weir
Crest =  Sharp
Bottom Length (ft) =  0.33
Total Depth (ft) =  1.50

Calculations
Weir Coeff. Cw =  3.33
Compute by: Known Q
Known Q (cfs) =  1.68

Highlighted
Depth (ft) =  1.33
Q (cfs) =  1.676
Area (sqft) =  0.44
Velocity (ft/s) =  3.83
Top Width (ft) =  0.33

0 .1 .2 .3 .4 .5 .6

Depth (ft) Depth (ft)FOREBAY #2 NOTCH: Q = 2% OF 100-YEAR PEAK FLOW (DP13.1) = 1.676 cfs

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

1.50 1.50

2.00 2.00

Length (ft)
Weir W.S.



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Aug 22 2023

Brushtop Road-Emergency Overflow

User-defined
Invert Elev (ft) =  6998.49
Slope (%) =  3.00
N-Value =  0.019

Calculations
Compute by: Known Q
Known Q (cfs) =  55.00

(Sta, El, n)-(Sta, El, n)...
( 0.00, 6999.14) -(7.50, 6998.99, 0.030) -(8.00, 6998.99, 0.013) -(8.10, 6998.49, 0.013) -(10.00, 6998.66, 0.016) -(25.00, 6998.96, 0.016) -(40.00, 6998.66, 0.016)
-(41.90, 6998.49, 0.013) -(42.00, 6998.99, 0.013) -(42.50, 6998.99, 0.013) -(50.00, 6999.14, 0.030)

Highlighted
Depth (ft) =  0.60
Q (cfs) =  55.00
Area (sqft) =  11.04
Velocity (ft/s) =  4.98
Wetted Perim (ft) =  45.86
Crit Depth, Yc (ft) =  0.65
Top Width (ft) =  45.02
EGL (ft) =  0.99

-5 0 5 10 15 20 25 30 35 40 45 50 55

Elev (ft) Depth (ft)Section

6997.50 -0.99

6998.00 -0.49

6998.50 0.01

6999.00 0.51

6999.50 1.01

7000.00 1.51

Sta (ft)

Bret
Engineer
label elevation 

Bret
Engineer
Include roadway classification for added clarity 



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Aug 16 2023

Vanderwood Road-Emergency Overflow

User-defined
Invert Elev (ft) =  6994.52
Slope (%) =  1.10
N-Value =  0.020

Calculations
Compute by: Known Q
Known Q (cfs) =  55.00

(Sta, El, n)-(Sta, El, n)...
( 0.00, 6995.17) -(7.50, 6995.02, 0.030) -(7.75, 6995.02, 0.013) -(9.17, 6994.52, 0.013) -(10.00, 6994.60, 0.016) -(25.00, 6994.90, 0.016) -(40.00, 6994.60, 0.016)
-(40.83, 6994.52, 0.013) -(42.25, 6995.02, 0.013) -(42.50, 6995.02, 0.013) -(50.00, 6995.17, 0.030)

Highlighted
Depth (ft) =  0.64
Q (cfs) =  55.00
Area (sqft) =  15.46
Velocity (ft/s) =  3.56
Wetted Perim (ft) =  49.21
Crit Depth, Yc (ft) =  0.65
Top Width (ft) =  49.02
EGL (ft) =  0.84

-5 0 5 10 15 20 25 30 35 40 45 50 55

Elev (ft) Depth (ft)Section

6994.00 -0.52

6994.50 -0.02

6995.00 0.48

6995.50 0.98

6996.00 1.48

Sta (ft)

Bret
Engineer
label elevation 

Bret
Engineer
Include roadway classification for added clarity 



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Dec 24 2024

Pond A Outfall Channel (Q100 = 41.1 cfs)

Trapezoidal
Bottom Width (ft) =  15.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  2.25
Invert Elev (ft) =  1.00
Slope (%) =  0.59
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  41.10

Highlighted
Depth (ft) =  0.79
Q (cfs) =  41.10
Area (sqft) =  14.35
Velocity (ft/s) =  2.86
Wetted Perim (ft) =  21.51
Crit Depth, Yc (ft) =  0.59
Top Width (ft) =  21.32
EGL (ft) =  0.92

0 5 10 15 20 25 30 35 40 45

Elev (ft) Depth (ft)
Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

3.50 2.50

4.00 3.00

Reach (ft)

FROUDE # = (2.86 FT/S) / SQRT(32.2 FT/S^2 x 0.59 FT) = 0.66 

FLOW IS NON-EROSIVE, CHANNEL WILL BE UNLINED.

Bret
Engineer
Please include analysis for 5 year storm

Mikayla Hartford
SW - Highlight
 41.10

Mikayla Hartford
SW - Textbox
How was the flow calculated? There appears to be additional flow tributary to the proposed channel that may not be accounted for (there is no watershed area delineated)















Bret
Engineer
include a note that water tight joints and pressure pipe are required when HGL is above the pipe



  Schmidt Parcel – District Infrastructure 

  Final Drainage Report 

  Project No: 24013 

 

13 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D – WATER QUALITY & DETENTION 

 

 

 

 

 

 

 

 

 

 

 

 



Project:

Basin ID:

Depth Increment = ft

Watershed Information 6996.53 Top of Micropool -- 0.00 -- -- -- 10 0.000

Selected BMP Type = EDB 6997 -- 0.47 -- -- -- 110 0.003 28 0.001

Watershed Area = 37.54 acres 6998 -- 1.47 -- -- -- 6,291 0.144 3,229 0.074

Watershed Length = 2,710 ft 6999 -- 2.47 -- -- -- 24,681 0.567 18,714 0.430

Watershed Length to Centroid = 1,260 ft 7000 -- 3.47 -- -- -- 42,835 0.983 52,472 1.205

Watershed Slope = 0.025 ft/ft 7001 -- 4.47 -- -- -- 51,892 1.191 99,836 2.292

Watershed Imperviousness = 73.00% percent 7002 -- 5.47 -- -- -- 58,705 1.348 155,134 3.561

Percentage Hydrologic Soil Group A = 100.0% percent 7003 -- 6.47 -- -- -- 62,845 1.443 215,909 4.957

Percentage Hydrologic Soil Group B = 0.0% percent 7004 -- 7.47 -- -- -- 67,648 1.553 281,156 6.454

Percentage Hydrologic Soil Groups C/D = 0.0% percent 7004.5 -- 7.97 -- -- -- 69,716 1.600 315,497 7.243

Target WQCV Drain Time = 40.0 hours 7005 -- 8.47 -- -- -- 72,420 1.663 351,031 8.059

Location for 1-hr Rainfall Depths = User Input 7006-Top -- 9.47 -- -- -- 77,197 1.772 425,839 9.776

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.905 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 3.513 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.95 in.) = 1.992 acre-feet 0.95 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.23 in.) = 2.661 acre-feet 1.23 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.48 in.) = 3.287 acre-feet 1.48 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.88 in.) = 4.380 acre-feet 1.88 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.24 in.) = 5.457 acre-feet 2.24 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.57 in.) = 6.531 acre-feet 2.57 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 8.333 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 1.830 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 2.455 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 3.036 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 4.030 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 4.680 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 5.205 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.905 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 2.608 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 1.692 acre-feet -- -- -- --

Total Detention Basin Volume = 5.205 acre-feet -- -- -- --

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

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

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

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

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

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

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

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 
Override 
Area (ft 2)

Length 
(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area 
(ft 2)

Width 
(ft)

Schmidt Phase 1 - District Infrastructure

Pond A

MHFD-Detention, Version 4.06 (July 2022)

Volume 
(ft 3)

Volume 
(ac-ft)

Area 
(acre)

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

24013_MHFD-Detention_v4-06, Basin 12/23/2024, 12:19 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP
1 CUHP Inputs Complete

2.15               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

3.15 Zone 1 (WQCV) 3.15 Zone 1 (WQCV)

5.44 Zone 2 (EURV) 5.44 Zone 2 (EURV)

6.65 Zone 3 (100-year) 6.65 Zone 3 (100-year)

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

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 3.15 0.905 Orifice Plate

Zone 2 (EURV) 5.44 2.608 Rectangular Orifice

Zone 3 (100-year) 6.65 1.692 Weir&Pipe (Restrict)

Total (all zones) 5.205

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 ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

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

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

Depth at top of Zone using Orifice Plate = 3.09 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 sq. 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) 0.00 1.10 2.10

Orifice Area (sq. inches) 2.81 2.82 2.82

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 = 3.09 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.09 N/A ft
2

Depth at top of Zone using Vertical Orifice = 5.28 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 = 6.50 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 = 5.58 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.58 N/A feet

Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 4.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 8.43 N/A

Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 11.14 N/A ft
2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 5.57 N/A ft
2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.83 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.32 N/A ft
2

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.59 N/A feet

Restrictor Plate Height Above Pipe Invert = 12.60 inches Half-Central Angle of Restrictor Plate on Pipe = 1.98 N/A radians

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

Spillway Invert Stage= 7.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.93 feet

Spillway Crest Length = 31.00 feet Stage at Top of Freeboard = 8.93 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.71 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 8.83 acre-ft

Max Ponding Depth of Target Storage Volume = 6.58 feet Discharge at Top of Freeboard = 318.30 cfs

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 0.95 1.23 1.48 1.88 2.24 2.57 3.14

CUHP Runoff Volume (acre-ft) = 0.905 3.513 1.992 2.661 3.287 4.380 5.457 6.531 8.333

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.992 2.661 3.287 4.380 5.457 6.531 8.333

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.2 0.4 2.7 10.1 18.2 31.2
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.00 0.01 0.01 0.07 0.27 0.49 0.83

Peak Inflow Q (cfs) = N/A N/A 28.0 36.7 44.8 63.2 80.3 97.6 124.8

Peak Outflow Q (cfs) = 0.4 1.2 0.9 1.1 1.2 4.3 12.2 16.6 32.0

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 5.1 3.2 1.6 1.2 0.9 1.0

Structure Controlling Flow = Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A 0.3 1.0 1.4 1.4

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) = 38 67 54 61 66 72 70 69 66

Time to Drain 99% of Inflow Volume (hours) = 40 72 58 65 71 78 77 77 76

Maximum Ponding Depth (ft) = 3.15 5.44 4.09 4.64 5.11 5.81 6.14 6.58 7.28

Area at Maximum Ponding Depth (acres) = 0.85 1.34 1.11 1.22 1.29 1.38 1.41 1.45 1.53

Maximum Volume Stored (acre-ft) = 0.911 3.521 1.843 2.485 3.086 4.025 4.486 5.116 6.161

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

Schmidt Phase 1 - District Infrastructure

Pond A

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)

24013_MHFD-Detention_v4-06.xlsm, Outlet Structure 12/24/2024, 9:36 AM
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 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) 4 1 5yr, <72hr 0

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

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

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 316

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 410

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 545

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 465

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 512 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 582 0.93

WQ Plate Flow at 100yr depth = 0.66 0.97(diameter = 1-1/8 inches) 50 Year 615

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 659 1 Z1_Boolean

n*Cdw #1 = 0.60 1.20(diameter = 1-1/4 inches) 500 Year 729 1 Z2_Boolean

n*Cdo #1 = 0.74 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running

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

n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 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 = 0.80 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 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 1 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

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

minimum bound 0.00 0 0

maximum bound 10.00 390,000 320

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

minimum bound

maximum bound

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

Inflow Hydrographs

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

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

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

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

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

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.15 1.39

0:15:00 0.00 0.00 1.96 4.13 5.67 4.54 6.47 6.55 9.28

0:20:00 0.00 0.00 10.17 14.41 17.82 12.83 16.29 17.90 22.85

0:25:00 0.00 0.00 22.73 30.27 37.75 27.19 33.38 36.88 47.13

0:30:00 0.00 0.00 27.98 36.69 44.83 53.49 68.05 78.35 100.82

0:35:00 0.00 0.00 26.57 34.40 41.58 63.21 80.34 97.56 124.83

0:40:00 0.00 0.00 24.02 30.64 36.92 61.10 77.42 94.72 120.98

0:45:00 0.00 0.00 21.02 27.15 32.85 54.83 69.22 86.46 110.57

0:50:00 0.00 0.00 18.32 24.16 28.92 49.33 62.03 77.42 99.29

0:55:00 0.00 0.00 16.01 21.20 25.46 43.07 53.91 68.17 87.37

1:00:00 0.00 0.00 14.26 18.82 22.81 37.28 46.41 60.01 76.85

1:05:00 0.00 0.00 13.13 17.28 21.14 32.83 40.67 53.68 68.84

1:10:00 0.00 0.00 11.73 16.08 19.81 28.99 35.78 46.27 59.18

1:15:00 0.00 0.00 10.36 14.59 18.49 25.69 31.56 39.58 50.38

1:20:00 0.00 0.00 9.12 12.88 16.59 22.18 27.13 32.81 41.62

1:25:00 0.00 0.00 7.94 11.28 14.22 18.89 23.00 26.69 33.73

1:30:00 0.00 0.00 6.96 9.97 12.19 15.65 18.95 21.43 26.95

1:35:00 0.00 0.00 6.31 9.11 10.82 12.87 15.47 17.03 21.29

1:40:00 0.00 0.00 5.98 8.20 10.03 11.00 13.15 14.05 17.50

1:45:00 0.00 0.00 5.82 7.45 9.51 9.88 11.79 12.31 15.27

1:50:00 0.00 0.00 5.71 6.92 9.13 9.15 10.91 11.17 13.79

1:55:00 0.00 0.00 5.13 6.52 8.71 8.66 10.32 10.38 12.77

2:00:00 0.00 0.00 4.54 6.07 8.02 8.31 9.90 9.82 12.04

2:05:00 0.00 0.00 3.59 4.83 6.37 6.66 7.93 7.74 9.47

2:10:00 0.00 0.00 2.72 3.65 4.81 5.00 5.95 5.74 7.00

2:15:00 0.00 0.00 2.07 2.76 3.63 3.77 4.48 4.31 5.25

2:20:00 0.00 0.00 1.55 2.07 2.71 2.83 3.36 3.24 3.95

2:25:00 0.00 0.00 1.16 1.53 2.01 2.10 2.49 2.42 2.95

2:30:00 0.00 0.00 0.85 1.11 1.47 1.53 1.82 1.78 2.16

2:35:00 0.00 0.00 0.61 0.79 1.07 1.12 1.32 1.30 1.58

2:40:00 0.00 0.00 0.43 0.56 0.77 0.82 0.97 0.95 1.15

2:45:00 0.00 0.00 0.28 0.38 0.52 0.56 0.67 0.65 0.79

2:50:00 0.00 0.00 0.16 0.24 0.32 0.36 0.42 0.41 0.50

2:55:00 0.00 0.00 0.08 0.13 0.17 0.20 0.23 0.23 0.27

3:00:00 0.00 0.00 0.03 0.06 0.07 0.09 0.10 0.10 0.11

3:05:00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02

3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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

3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN

24013_MHFD-Detention_v4-06.xlsm, Outlet Structure 12/24/2024, 9:36 AM



Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

For best results, include the 

stages of all grade slope 

changes (e.g. ISV and Floor) 

from the S-A-V table on 

Sheet 'Basin'. 

Also include the inverts of all 

outlets (e.g. vertical orifice, 

overflow grate, and spillway, 

where applicable).

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage

Description

MHFD-Detention, Version 4.06 (July 2022)

24013_MHFD-Detention_v4-06.xlsm, Outlet Structure 12/24/2024, 9:36 AM



  Schmidt Parcel – District Infrastructure 

  Final Drainage Report 

  Project No: 24013 
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LEGEND
City Boundary
Major Reach
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Hydrologic Basin Boundary
Major Subbasin Boundary
Subbasin Boundary

* Recent Wetlands
Palustrine Emergent Wetland (PEM)
Palustrine Scrub/Shrub Wetland

 ** Historic Wetlands
Palustrine Emergent Wetland (PEM)
Palustrine Scrub/Shrub Wetland (PSS)
Palustrine Forested Wetland (PFO)

° 0 3,0001,000 2,000
Feet

Sources:
* CRHMP CDOW, 1990-1995
** National Wetlands Inventory, USFWS, 1970s 

Aerial Imagery; USDA FSA, NAIP 2015
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WILDLIFE HABITAT

COTTONWOOD CREEK & SOUTH PINE CREEK DBPS
COLORADO SPRINGS, CO
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Major Reach
Fee Basin Outside DBPS
Hydrologic Basin Boundary
Major Subbasin Boundary
Subbasin Boundary

* Wildlife Habitat

Migratory Bird Corridor 300ft
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( ( ( ( (

Elk Winter Concentration
Mule Deer
White Tailed Deer
Mountain Lion
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0 3,0001,000 2,000
Feet

°

* Source: Colorado Division of Wildlife. URS
Corporation Fountain Creek Watershed Study,
USACE, 2007

Aerial Imagery; USDA FSA, NAIP 2015
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FIGURE 2-9
OBSERVED EROSION ISSUES

COTTONWOOD CREEK
& SOUTH PINE CREEK DBPS

COLORADO SPRINGS, CO

LEGEND
City Boundary
Major Reach
Fee Basin Outside DBPS
Hydrologic Basin Boundary
Major Subbasin Boundary
Subbasin Boundary

* Erosion Issues

Aggraded
Degraded

° 0 3,0001,000 2,000
Feet

M A T C H  L I N E

0 3,0001,000 2,000
Feet

°

Sources:
* Field observations 2007, updated 2017
Aerial Imagery; USDA FSA, NAIP 2015
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U C160
0.10 m i²

U C050
0.27 m i²

U C070
0.10 m i²

U C080
0.18 m i²

U C100
0.34 m i²

U C060
0.23 m i²

U C090
0.24 m i²

U C130
0.19 m i²

U C110
0.10 m i²

U C120
0.29 m i²

U C150
0.09 m i²

U C140
0.23 m i²

U C165
0.22 m i²

W R040
0.03 m i²

W R020
0.05 m i² W R050

0.09 m i²

LC130
0.05 m i²

MC090
0.31 m i²

RT 030
0.09 m i²

MC150
0.07 m i²

RT 010
0.09 m i²

W R120
0.05 m i²W R090

0.22 m i²
W R080
0.08 m i²

W R130
0.16 m i²

W R150
0.15 m i²

W R160
0.08 m i²

U C190
0.14 m i²

U C180
0.11 m i²

U C170
0.22 m i²

MC030
0.15 m i²

W R010
0.07 m i²

MC060
0.18 m i²

MC040
0.21 m i²

W R100
0.19 m i²

MC080
0.20 m i²

LC120
0.12 m i²

SP140
0.10 m i²

SP100
0.25 m i²

SP090
0.10 m i²

SP190
0.15 m i²

SP170
0.14 m i²

MC140
0.07 m i²

MC070
0.18 m i²

MC100
0.11 m i²

MC010
0.09 m i²

MC020
0.10 m i²

SP120
0.29 m i²

SP110
0.18 m i²

SP050
0.12 m i²

SP040
0.18 m i²

SP070
0.10 m i²

SP020
0.21 m i²

SP010
0.20 m i²

W R070
0.10 m i²

W R110
0.21 m i²

W R030
0.22 m i²

MC110
0.19 m i²

MC120
0.27 m i²

MC130
0.14 m i²

MC160
0.19 m i²

MC190
0.17 m i²

MC210
0.09 m i²

MC220
0.33 m i²

MC200
0.15 m i²

RT 080
0.06 m i²

RT 060
0.29 m i²

RT 020
0.24 m i²

RT 050
0.29 m i²

RT 120
0.25 m i²

RT 100
0.25 m i²

RT 090
0.14 m i²

RT 160
0.14 m i²

MC230
0.06 m i²

LC010
0.27 m i²

LC090
0.15 m i²

LC070
0.20 m i²

RT 150
0.22 m i²

RT 140
0.28 m i²

LC020
0.30 m i²

LC030
0.30 m i²

LC050
0.07 m i²

LC060
0.28 m i²

LC080
0.24 m i²

LC110
0.17 m i²

LC150
0.13 m i²

LC100
0.14 m i²

LC190
0.20 m i²

LC200
0.23 m i²

LC170
0.40 m i²

LC210
0.18 m i²

SP080
0.24 m i²

SP150
0.26 m i²

SP180
0.21 m i²

SP130
0.22 m i²

SP030
0.22 m i²

SP060
0.23 m i²

SP200
0.09 m i²

LC160
0.29 m i²

LC140
0.10 m i²

W R170
0.08 m i²

W R140
0.09 m i²

W R060
0.26 m i²

RT 040
0.22 m i²

RT 070
0.45 m i²

RT 130
0.16 m i²

LC230
0.34 m i²

MC240
0.38 m i²

MC170
0.28 m i²

LC040
0.30 m i²

MC180
0.21 m i²

RT 110
0.24 m i²

SP160
0.29 m i²

LC180
0.28 m i²

LC220
0.17 m i²

U C040
0.12 m i²

MC050
0.66 m i²
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FIGURE 3-6
FUTURE CITY & COUNTY LAND USE

COTTONWOOD CREEK 
& SOUTH PINE CREEK DBPS

COLORADO SPRINGS, CO

Land Use % of Basin Area
0-1.99 du/ac 5.3%
12.0-24.99 du/ac 1.7%
2.0-3.49 du/ac 6.3%
2.5 ACRE RU RAL RESIDENT IAL 7.6%
25+ du/ac 0.5%
3.5-7.99 du/ac 21.4%
35 ACRE T RACT 1.4%
5 ACRE RU RAL RESIDENT IAL 8.7%
8.0-11.99 du/ac 2.8%
CIV IC 4.7%
COMMERCIAL 8.7%
CONDO/T OW NHOME 1.3%
INDU ST RIAL 1.8%
NAT U RAL OPEN SPACE (FAIR CONDIT ION) 8.6%
NAT U RAL OPEN SPACE (POOR CONDIT ION) 0.2%
PARK /OPEN SPACE (FAIR CONDIT ION) 1.6%
PARK /OPEN SPACE (GOOD CONDIT ION) 0.9%
ROW 13.5%
W OODS (FAIR CONDIT ION) 2.9%

Land Use % of Basin Area
0-1.99 du/ac 0.7%
12.0-24.99 du/ac 1.9%
2.0-3.49 du/ac 4.2%
25+ du/ac 0.0%
3.5-7.99 du/ac 29.4%
8.0-11.99 du/ac 2.3%
CIV IC 6.2%
COMMERCIAL 18.1%
CONDO/T OW NHOME 4.2%
INDU ST RIAL 4.2%
NAT U RAL OPEN SPACE (FAIR CONDIT ION) 1.6%
PARK /OPEN SPACE (FAIR CONDIT ION) 5.4%
PARK /OPEN SPACE (GOOD CONDIT ION) 1.1%
ROW 20.8%

Future Land Use - Cottonwood Creek

Future Land Use - South Pine Creek

° 0 3,0001,000 2,000
Feet

LEGEND
City Boundary
Fee Basin Outside DBPS
Hydrologic Basin Boundary
Major Subbasin Boundary
Subbasin Boundary

! / ← Subbasin ID← Subbasin Area
* Land Use

Civic
Com m ercial
Industrial
Natural Open Space (Fair Condition)
Natural Open Space (Poor Condition)
W oods (Fair Condition)
Park/Open Space (Fair Condition)
Park/Open Space (Good Condition)
ROW

Condo/Townhom e
25+ du/ac
12.0-24.99 du/ac
8.0-11.99 du/ac
3.5-7.99 du/ac
2.0-3.49 du/ac
0-1.99 du/ac
2.5 Acre Rural Residential
5 Acre Rural Residential
35 Acre Tract

Sources:
*COS Planning Departm ent, 2017
Aerial Im agery; U SDA FSA, NAIP 2015
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U C030
0.205907 m i²
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0.265543 m i²
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FIGURE 3-12
HYDROLOGIC MODEL ELEMENTS

 COTTONWOOD CREEK &
 SOUTH PINE CREEK DBPS
COLORADO SPRINGS, CO

LEGEND
City Bound ary
Re ac h
Fe e  Bas in O uts id e  DBPS
Hyd rologic  Bas in Bound ary
Major Subbas in Bound ary
Subbas in Bound ary

!* ← Subbas in ID
← 2-yr & 100-yr Flows

$+ De te ntion

#* Junc tion
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Sourc e :
Ae rial Im age ry; USDA FSA, NAIP 2015

ALandrum
Rectangle



!ð
!ð

!ð

!ð!ð
!ð!ð

!ð
!ð
!ð

!ð

!ðGF GF

")

")

")

") ")

")

P I N E C R E E K

R
A

N
G E W O O D

T
R

I B

U T A R Y

C
O

T

T

O
N

W

O
O

D
C

R
E

E
k

W
O

L
F

R
A

N
C

H
T

R
IB

UT
A

R
Y

F
A

I R
F A

X
T

R
I

B
U

T
A

R
Y

T
R

IB
U

T
A

R
Y

A
U

S
T

IN
B

L
U

F
F

S

S O U T H
P I N E C R E E K

C O
T T O N W O O D C R E E K

D U B L I N

T R I B

U T A R Y

M
O

N
U

M
E

N
T

CR
E

E
K

I N
T

E
R

S T A T E
2 5

FEE BASIN OUTSIDE
OF DRAINAGE BASIN

N
U N I O N

B L V D

I N
T

E
R

S
T

A
T

E
2

5

R E S E A R C H P K W Y

B R I A R G A T E P K W Y

E W O O D M E N R D
D

U B L I N B L V D

N
A

C
A

D
E

M
Y

B
L

V
D

L E X I N G T O N
D

R

V O
L L M

E R
R D

M I R A G E D R

N
 M

A
R

K
S

H
E

F
F

E
L

 R
D

B
L

A
C

K
 F

O
R

E
S

T
 R

D

A U S T I N
B L U F F

S
P

K
W

Y P
O

W
E

R
S

B
L

V
D

V I C K E R S
D

R

N  P O W
E R S  B L V D

O L D  R A N C H  R D

M O N T A R
B

O
R

D
R

C O W P O K E  R D

F
L

I N
T

R
I D

G
E

D
R

J A M B O R E E
D R

T
E

M
P

L E
T

O
N

 G
A

P
 R

D

R
A

N
G

E W O O D D R

S U M M E R S E T
D R

B R I D L E P A S S D R

S T A T E H I G H W
A Y

8
3

C H A R I T Y D R

N
N

E
V

A
D

A
A

V
E

S T E T S O N H I L L S B L V D

D
U R Y E A D R

T U T T

B L V
D

S T E T S O N H I L L S B L V D

D U B L I N  B L V D

N
 P

O
W

E
R

S
 B

L
V

D

N  P O W
E R S  B L V D

L
E

X
I N

G
T

O
N

D
R

E  W O O D M E N  R D

C O W P O K E R D

L
E

X I N G T

O N D R

D U B L I N  B L V D

V I C K E R S D R

O L D R A N C H R D

RMC244

RR
T0

32

RMC120

RLC190

RWR080

RLC086

RU
C1

04

RLC230

RSPC110

RLC212

RLC200

RLC180

RW
R0

94

RWR112

RSPC190

RMC162

RMC034

RWR130

RLC122

RM
C0

32

RMC190

RUC192

RRT120

RW
R1

70

RSPC130

RSPC150

RSPC180

RM
C0

52

RRT154

RU
C1

80

RUC060

RLC150
RLC036

RS
PC

03
0

RRT166

RM
C0

58

RW
R1

40

RWR091RWR036

RWR092

RU
C1

60

RL
C1

40

RL
C0

50

RMC171

RMC175
RSPC050RSPC200

RSPC154
RSPC166

RWR164

RL
C1

24

RS
PC

03
4

RSPC160

RMC166

RWR032
RWR034

RLC034

RRT082

RMC054

RU
C1

91

RU
C0

86

RMC164

RU
C0

56

RM
C1

73

RUC126

RRT152

RS
PC

16
2

RLC214
RM

C2
42

RU
C1

06

M A T C H  L I N E

78

48

18

27

42
56

60

72

8

16

15

66

24

96

36

120

40

20

21

12
33

19

32

10

30

54

24

48

24

56

60

48
48

54

18

30

18
18

60

60

18

18

42

18

42

18

21

12 18

36

18

18

78

18

60

18

8

36

24

24

24

24

24

42

54

30

36

36
36

18

42

30

36

18

24

24

36

24

36

24

30 18

18

18

18

36

24
24

48

18

54

24

18

18

18

42

42

48

30

24

36

18

30

18

60
24

72

36

36

24

54

24

30
30

30

54

42

36

24

42

24

42

24

30

18

30

54
24

18

24

18

48

12

60

60

24
36

18

24

24

15

30

24

24

15

24

24

18

18

60

48

48

18

24

60

18

21

18

42

42

30

18

24

18

18

60

36

30

36

36

18

18

36

18

24
54

36

30
18

48

42

1830

36

48

48

18

24

42

72

48

36

36

54

15

18
24

18

24

30

30

36

30

24

54

24

36

66

66

54

36

24

15

24

30

36

18

42

24

42

48

24

24

30

18

72

15

48

42

18

18

24

24
36

30

30

18

30

30

48

48

18

30

48
3642

54

30

18

24

18

24

30

48

3654

30
21

27

24

60

48

18

66

36

18

24

24

30

30

18

54

18

30

FIL
E: 

G:
\gi

s_
pro

jec
ts\

Co
tto

nw
oo

d_
Cr

ee
k_

DB
PS

_2
01

7\a
cti

ve
\ap

ps
\D

BP
S_

Re
po

rt\F
igu

re_
4_

7_
Co

tto
nw

oo
dC

ree
k_

De
fic

ien
cie

s.m
xd

, 4
/11

/20
19

, je
ff_

clo
nts

RU
C0

20

RU
C0

52

RUC054

M A T C H  L I N E

0 3,0001,000 2,000
Feet

°

FIGURE 4-7
DEFICIENCIES MAP

COTTONWOOD CREEK & SOUTH PINE CREEK DBPS
COLORADO SPRINGS, CO

NOTE: FIGURE MUST BE VIEWED IN COLOR

LEGEND
City Boundary
Fee Basin Outside DBPS
Hydrologic Basin Boundary

") Local Erosion Issue
GF Existing Crossing Deficiency
GF Future Crossing Deficiency

Storm Main (Size)
Major Reach
Reach Erosion Issue
Existing Reach Capacity Deficiency

SCAP Identified Poor 
Condition Infrastructure
!ð Grade Control Structures

Channel Banks
Channel

* Information that became available after data 
  procurement was complete was not incorporated.

° 0 3,0001,000 2,000
Feet

REMOTE06
Rectangle



SAND CREEK
DRAINAGE BASIN 
PLANNING STUDY

FINAL REPORT
JANUARY 2021

Prepared for:

Prepared by:



SAND CREEK – SAND CREEK DRAINAGE BASIN PLANNING STUDY 
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Figure 2-7: NWI Wetlands Located in Sand Creek Drainage Basin (Page 4) 
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Figure 3-15. Future Land Use MapFuture Condition Model 
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Mikayla Hartford
SW - Textbox
We need to know how much of the proposed area of disturbance (not just the impervious surfaces) is treated vs untreated and if there are any exclusions that apply to the untreated areas. So please create a basic overview map (or modify an existing drainage map) with color shading/hatching that shows areas tributary to each PBMP (pond, runoff reduction, etc.) and those disturbed areas that are not treated by a PBMP, with the applicable exclusion labeled (ex: 20% up to 1ac of development can be excluded per ECM App I.7.1.C.1 (only if using the WQCV Design Base Standard) and exclusions listed in ECM App I.7.1.B.#). An accompanying summary table on this map would also be very helpful (example provided):

Mikayla Hartford
Image
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Mikayla Hartford
SW - Textbox with Arrow
This channel is part of the proposed project and existing and proposed watersheds should be delineated for this area as well.

Mikayla Hartford
Polygon

Mikayla Hartford
SW - Textbox with Arrow
This portion of the property appears to bypass the pond. A temporary diversion swale or other method may be need to convey this runoff to the proposed pond.


