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I. INTRODUCTION

This document is the Master Development Drainage Plan for Lots 1, 2, 4, 5, 7, & 8 Westview Estates,

which consists of the vacant land in the area at the northeast corner of Powers Boulevard and

Woodmen Road. It was prepared for ENFR Management, LLC. The purpose of this MDDP is to

identify on and offsite drainage patterns, locate and identify tributary or downstream drainage features

and facilities that impact the site and to identify which types of drainage facilities will be needed and

where they will be located. Potential drainage issues associated with the proposed development will

also be discussed, as well as possible solutions.

LOCATION

Village at Cottonwood Creek – referred to herein as ‘site’ or ‘project site’ – consists of Lots 1, 2, 4, 5,

7, & 8 Westview Estates, and is generally located at the northeast corner of the intersection of

Powers Boulevard and Woodmen Road. The project site is bordered to the north by large lot single-

family development; to the south by Woodmen Road; to the east by Tutt Boulevard and an existing

memory care facility; and to the west by Rustic Lane. The project site is part of the Southwest Quarter

of Section 6, Township 13 South, Range 66 West of the 6th P.M., City of Colorado Springs, County of

El Paso, State of Colorado. Refer to Appendix A for a vicinity map.

PROPOSED DEVELOPMENT

The project site covers ±25.70 acres. The proposed improvements include 228 single-family and

duplex lots, amenity areas, internal roadways, wet/dry utilities and landscaping in common areas. The

site is currently undeveloped, other than several unpaved access roads and a single-family lot.

According to the Natural Resources Conservation Service (NRCS) Web Soil Survey, the project site

consists of a mix of soil types and Hydrologic Soil Groups (HSGs)including:

- Stapleton-Bernal Sandy Loam, HSG ‘B’

- Blakeland Loamy Sand, HSG ‘A’

The predominant on-site HSG is ‘B’. Group B soils have a moderate infiltration rate when thoroughly

wet. These consist chiefly of moderately deep to 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. Refer to Appendix A for soils information.

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Map number

08041C0529G (map effective date December 7, 2018), the project site lies within Zone X and is

outside of the 100-year and 500-year floodplains.

There are no major drainage ways or irrigation facilities onsite.

II. HISTORIC DRAINAGE

OVERALL BASIN DESCRIPTION

The project site is in the Cottonwood Creek Drainage Basin and was previously evaluated in the

MDDP for Powerwood Addition No. 2, prepared by Associated Design Professionals, Inc., dated

August 2003. The project site was identified for overlot grading with future uses including industrial,

commercial, and multi-family development. Runoff was to be collected in a future storm sewer system

and detained north of the site adjacent to Cottonwood Creek prior to entering the creek. Since the
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time of the existing MDDP being written, adjacent sites have several planned developments that do

not align with the existing MDDP, and therefore it no longer applies to the project site.

Other existing reports in the area include the Preliminary/Final Drainage Report for Tutt Boulevard

Filing No. 4 Woodman Road to Cowpoke Road, prepared by Matrix Design Group, Inc. (April 2005);

Preliminary Drainage Report and Master Development Drainage Plan Amendment Tutt Boulevard

Townhomes, prepared by WSB (March 2022); and Powers Boulevard Woodmen Road Interchange

CDOT Project No. STU R200-097 Preliminary Drainage Report, prepared by URS (February 2002).

Relevant excerpts from this report have been included in Appendix A.

The Preliminary/Final Drainage Report for Tutt Boulevard Filing No. 4 Woodman Road to Cowpoke

Road, prepared by Matrix Design Group, Inc. (April 2005), identifies drainage patterns for the

development of Tutt Boulevard adjacent to the site and several lots east of Tutt Boulevard. The

project site and other areas to the west of Tutt Boulevard are not addressed in this report.

The Preliminary Drainage Report and Master Development Drainage Plan Amendment Tutt

Boulevard Townhomes, prepared by WSB (March 2022), identifies a townhome development

northeast of the project site on the west side of Tutt Boulevard. This report shows a portion o the

proposed project site as tributary to their development, identified in the report as Basin 100. A flared

end section was included with this development to accept 0.2 cfs and 14.8 cfs respectively in the 5-

year and 100-year storm events. The remainder of the proposed project site is not addressed in this

report.

The Powers Boulevard Woodmen Road Interchange CDOT Project No. STU R200-097 Preliminary

Drainage Report, prepared by URS (February 2002) identifies drainage patterns for a larger area

adjacent to the intersection of Powers Boulevard and Woodmen Road. It shows a majority of the

project site flowing to Woodmen Road, with a portion flowing to Powers Boulevard. Exact flows are

unable to be determined from this report, and it predates the invalid MDDP for the project area.

Because the project site and surrounding areas have been modified from the original MDDP, a

Historic Drainage Map has been included in Appendix D and can be used to reference the basins

discussed below.

SUB-BASIN DESCRIPTION

Basin EX-A (5.37 AC, Q5 = 1.6 cfs, Q100 = 11.8 cfs) is associated with the southern portion of the

project site. It is undeveloped and comprised of unpaved access road and native soils and weeds.

Runoff from this basin overland flows south where it is captured in an existing Type C inlet in

landscaping north of Woodmen Road.

Basin EX-B (7.36 AC, Q5 = 2.0 cfs, Q100 = 15.3 cfs) is associated with the central and western

portions of the project site. It is undeveloped and comprised of unpaved access road and native soils

and weeds. Runoff from this basin overland flows west where it is captured in an existing Type C inlet

in landscaping east of Powers Boulevard.

Basin EX-C (5.90 AC, Q5 = 1.7 cfs, Q100 = 12.6 cfs) is associated with the northwestern portion of

the project site. It is mostly undeveloped and comprised of unpaved access road, native soils and

weeds, and several structures. Runoff from this basin overland flows north where it enters an existing

flow path continuing north into Cottonwood Creek.
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Basin EX-D (7.07 AC, Q5 = 1.8 cfs, Q100 = 14.3 cfs) is associated with the northeastern portions of

the project site. It is undeveloped and comprised of unpaved access road and native soils and weeds.

Runoff from this basin overland flows north where it enters an existing flow path continuing north into

Cottonwood Creek.

III. DESIGN CRITERIA

DEVELOPMENT CRITERIA REFERENCE

The proposed MDDP was designed in accordance with the City of Colorado Springs Drainage Criteria

Manual and the Mile High Flood District Urban Storm Drainage Criteria Manual.

HYDROLOGIC CRITIERIA

Hydrology calculations were performed using Chapter 6 of the City of Colorado Springs Drainage

Criteria Manual (May 2014, revised January 2021)

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

determine the intensity and are listed in Table 1 below.

Table 1 - Precipitation Data

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

5-year 1.50 5.17

100-year 2.52 8.68

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

acres. The rational method has been proven to be accurate for basins of this size and is based on

the following formula:

Q = CIA

Where:

Q = Peak Discharge (cfs)

C = Runoff Coefficient

I = Runoff intensity (inches/hour)

A = Drainage area (acres)

The runoff coefficients are calculated based on land use, percent imperviousness, and design storm

for each basin, as shown in the drainage criteria manual (Table 6-6). Composite percent impervious

and C values were calculated using the streets, roofs, and lawns coefficients found in Table 6-6 of the

manual.

HYDRAULIC CRITERIA

Street and Inlet Capacity

Street capacities will be designed for minor and major flows, the 5-year and 100-year storms,

respectively, will be analyzed using the Mile High Flood District’s Street and Inlet Hydraulics

spreadsheet. The allowable flow is based on the regulated maximum flow spread and gutter flow line
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depth, the street longitudinal and transverse slopes, the gutter geometry, the street roughness and

any conveyance capacity behind the curb face. Street and inlet capacity will be designed with the final

drainage report.

Storm Sewer

The storm drain system hydraulic analysis was completed using Bentley StormCAD V8i. This

software routes flows based on the longest upstream Time of Concentration (tc) at each junction.

Given the controlling tc, StormCAD V8i calculates the flow at the junction with the corresponding

intensity (e.g., i5 and i100) and aggregate CA. All storm sewer pipes were sized for the 100-year storm

event. Hydraulic grade lines for the storm drain system were calculated using StormCAD. Storm

sewer will be designed with the final drainage report.

Detention and Water Quality Storage Facility

The on-site developed runoff will drain to four on-site detention ponds, Pond A, Pond B, Pond C and

Pond D, which will provide Full Spectrum Detention. Proposed basins are tributary to the pond with

the corresponding name. Outflows from each pond will be conveyed to the historic outfall for the

corresponding basin. Each pond will provide full spectrum detention for its tributary area. The Mile

High Flood District’s MHFD-Detention v4.05 spreadsheet was utilized to provide required WQCV,

EURV, and 100-year detention volumes which are shown in the table below. Detailed pond, outlet

structure, and release rate design will be completed with the Final Drainage Report.

Required Detention Volumes

WQCV (ac-ft) EURV (ac-ft) 100-year (ac-ft)

Pond A 0.130 0.306 0.265

Pond B 0.131 0.309 0.267

Pond C 0.118 0.277 0.240

Pond D 0.165 0.389 0.336

       Pond volume calculations are included in Appendix C.

IV. FOUR STEP PROCESS

1. Employ Runoff Reduction Practices

The purpose of this step is to reduce runoff peaks and volumes from urbanizing areas through

MDCIA (minimizing directly connected impervious areas). The intent of MDCIA is to reduce

impervious area and route runoff from impervious areas through pervious areas to promote

infiltration. The proposed development uses Low Impact Development (LID) practices to reduce

runoff at the source. Rather than creating point discharges that are directly connected to impervious

areas, runoff is routed through pervious areas to the extent possible. A Runoff Reduction spreadsheet

is included in Appendix B and will be revised with the final drainage report. Green infrastructure will

be designed with the final drainage report.



Village at Cottonwood Creek

08/12/2022

Galloway & Company, Inc. Page 6 of 8

2. Implement BMP’s That Provide a Water Quality Capture Volume with Slow Release

This step utilizes formalized water quality capture control volume (WQCV) to slow the release of

runoff from the site. Water quality for the project site is being provided by the four proposed full-

spectrum detention basins. All ponds will utilize a 40 hour release rate for water quality and a 72 hour

release rate for EURV. All runoff existing the site shall be treated prior to entering neighboring

waterways.

3. Stabilize Drainageways

This step implements stabilization to existing natural channels to accommodate developed flows

while protecting infrastructure and controlling sediment loading from erosion in the drainageways.

Improvements to Cottonwood Creek will be made with other developments adjacent to the creek.

Release rates from the proposed ponds will be at or below the predevelopment values, therefore

minimizing the impact on downstream infrastructure. Three of the downstream outlets are concrete

inlets and pipes and therefore have sufficient stabilization. The fourth outfall is to the existing flow

path and does not require any additional stabilization. The distance from the site outlet to the outfall

point is up to 120’. All new and re-development projects are required to construct or participate in the

funding of channel stabilization measures. Because this site has been platted, drainage basin fees

are not due with this development.

4. Implement Site Specific and Other Source Control BMPs

As this site is a residential development, the biggest source control BMP is public education which

can be found on the City of Colorado Springs website and discuss topics such as: pet waste, car

washing, private maintenance landscaping, fall leaves, and snow melt and deicer.

V. DRAINAGE PLAN

GENERAL CONCEPT

The proposed drainage concept is designed to safely convey the storm runoff generated from the

proposed development and maintain existing regional drainage patterns. Based on the overall

planning for the Village at Cottonwood Creek, the MDDP has provided four full-spectrum detention

ponds. Ponds A is located in the southern portion of the site, Pond B is located in the western portion

of the site, and Ponds C and D are located along the north of the site. These ponds will be designed

to capture all runoff from their respective basins and release  flows to their historic drainage points at

or below the historic drainage rates established with the existing basins. The proposed ponds and

outlet structures will be designed with the Final Drainage Report for the project site.

SUB-BASIN DESCRIPTION

The proposed sub-basins reflect the existing sub-basins but have been modified to match the

proposed development. The sub-basins will have the same ultimate outfall as the existing sub-basin

of the same name.

Basin A (6.15 AC, Q5 = 8.4 cfs, Q100 = 23.3 cfs) is associated with the southern portion of the

project site. Runoff from this basin will be conveyed to Pond A, and ultimately released to an existing

Type C inlet in landscaping north of Woodmen Road. Basin A corresponds to Existing Basin EX-A

and will release at or below the existing basin runoff rate.
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Basin B (6.20 AC, Q5 = 8.2 cfs, Q100 = 22.6 cfs) is associated with the central and western portions

of the project site. Runoff from this basin will be conveyed to Pond B, and ultimately released to an

existing Type C inlet in landscaping east of Powers Boulevard. Basin B corresponds to Existing Basin

EX-B and will release at or below the existing basin runoff rate.

Basin C (5.56 AC, Q5 = 7.9 cfs, Q100 = 21.7 cfs) is associated with the northwestern portion of the

project site. Runoff from this basin will be conveyed to Pond C, and ultimately released to an existing

flow path continuing north into Cottonwood Creek. Basin C corresponds to Existing Basin EX-C and

will release at or below the existing basin runoff rate.

Basin D (7.81 AC, Q5 = 10.5 cfs, Q100 = 28.8 cfs) is associated with the northeastern portions of

the project site. Runoff from this basin will be conveyed to Pond D, and ultimately released to an

existing flow path continuing north into Cottonwood Creek. Basin D corresponds to Existing Basin EX-

D and will release at or below the existing basin runoff rate.

STORMWATER CONVEYANCE FACILITIES

Conveyance facilities to the proposed detention ponds shall be designed at a later date with the Final

Drainage Report. All stormwater conveyance facilities proposed with the future development will be

privately owned and maintained. Individual lots will be required to prepare Final Drainage Reports as

they develop, or an amendment will need to be made to the MDDP if the project site is developed at

one time.

VI. DRAINAGE AND BRIDGE FEES

The project site has been previously platted and therefore no fees are due with this development.

VII. CONCLUSIONS

This report for Village at Cottonwood Creek has been prepared using the criteria and

methods as described in the City of Colorado Springs Drainage Criteria Manual, Volume 1.

The proposed ponds will adequately provide water quality and full spectrum detention for all

proposed development. They will ensure that onsite discharges do not exceed the historic,

predevelopment release rates established. The downstream facilities are adequate to

accept the proposed runoff from the site.

VIII. REFERENCES

1. Urban Storm Drainage Criteria Manual, Urban Drainage and Flood Control District, January 2016

(with current revisions).

2. Drainage Criteria Manual, Volume 1, City of Colorado Springs, May 2014 (Revised January 2021)

3. Flood Insurance Rate Map – El Paso County, Colorado and Incorporated Areas Community

Panel No. 08041C0529G, Effective December 7, 2018.

4. Soil Map – El Paso County Area, Colorado as available through the Natural Resources

Conservation Service National Cooperative Soil Survey web site via Web Soil Survey 2.0.
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5. Master Development Drainage Plan for Powerwood Addition No. 2, Associated Design

Professionals, Inc., August 1, 2003

6. Preliminary/Final Drainage Report for Tutt Boulevard Filing No. 4 Woodman Road to Cowpoke

Road, Matrix Design Group, Inc., March 2005 (Revised April 2005).

7. Preliminary Drainage Report and Master Development Drainage Plan Amendment Tutt Boulevard

Townhomes, WSB, March 4, 2022 (Revised April 14, 2022).

8. Powers Boulevard Woodmen Road Interchange Project No. STU R200-097 Priliminary Drainage

Report, URS, February 27, 2002.

IX. Appendices
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3.0 Drainage Design Criteria
This section summarizes the drainage design and development criteria used for the site. 

3.1 Development Criteria
The drainage studies and criteria utilized for this report include: 

▪ Cottonwood Creek Drainage Basin Planning Study by Matrix Design Group

▪ Mile High Flood Districts’ Urban Storm Drainage Criteria Manual, Volumes 1-3

▪ The City of Colorado Springs Drainage Criteria Manual, Volume 1

There are several challenges and constraints for the Tutt Townhomes development: 

▪ Intercepting, routing, and detaining developed runoff on site before entering the Cottonwood Creek

Development.

▪ Routing off-site runoff through the Tutt Townhomes development

3.2 Hydrologic Criteria
▪ Use the Rational Method to analyze the on-site watershed

▪ Use Manning’s equation for preliminary pipe sizing

▪ The minor flood event is the 5-year and the major flood event is the 100-year event.

▪ Detention and water quality volumes and detention pond release rates were calculated using MHFD

criteria.

▪ Rainfall data used for the Tutt Townhome development is from NOAA Atlas 14.

4.0 Drainage Facility Design
This section discusses the proposed stormwater infrastructure on the project site.

4.1 Conveyance System for On-Site & Off-Site Runoff
The proposed conveyance system follows historical patterns for the property.  The general concept is to

convey storm water via swales, storm sewers, and roadways towards the adjacent drainage system within

the Cottonwood Creek Development and ultimately to Cottonwood Creek. 

Grass lined swales convey flow from pervious and rear lot areas towards impervious areas within the site. 

Curb and gutter within roadway sections then convey flow towards the storm sewer system where

discharge is detained within one of the two extended detention basins and released to the adjacent off-

site storm sewer system.

One off-site watershed is tributary to the site.  The off-site sub-basin consists of vacant open space with

varying slopes from 4-8%.  The proposed method for routing the off-site discharge is through a trunk

storm sewer line that runs through the site and connects to the 36” storm sewer stub at the outfall of the

site in the Cottonwood Creek development.  

The site is comprised of three on-site sub-basins.  The sub-basins consist of multi-family townhomes,

private roadway sections, and interspersed open space.  The sub-basins are split and directly routed to

two separate detention ponds where they are detained and treated for water quality. Both detention

ponds release discharge into the trunk storm sewer line that runs through the site ultimately being routed

to the northwest corner of the property and through the Cottonwood Creek developments’ stormwater

system.  

A detailed summary table of the sites’ design points can be referenced below.
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Table 1

Summary of Design Points

Tutt Townhomes

Design Point Area (ac) Imp. (%) 5-Year (cfs) 100-Year (cfs)

1 (Off-Site) 7.1 2% 0.2 14.8

2 4.3 51% 6.7 22.6

3 8.2 57% 14.0 44.2

4.2 Stormwater Storage Facilities
 The project will make use of two on-site full spectrum detention ponds to attenuate runoff from the site.

The on-site detention facilities will provide detention and water quality treatment in accordance with the

City of Colorado Springs Drainage Criteria as well as the Master Drainage Plan. The proposed storage

facilities will include energy dissipation, a forebay, trickle channel, outlet structure, as well as access for

maintenance vehicles. The upstream detention pond, Pond A, will outfall into the trunk storm sewer line

that runs through the site ultimately discharging into the 36” storm sewer outfall in the Cottonwood Creek

development.  The downstream detention pond, Pond B, will directly outfall into the 36” storm sewer stub

in the Cottonwood Creek Development.  A summary of each full spectrum detention facility is shown

below. 

Table 2

Summary of Detention Ponds

Tutt Townhomes

Facility Drainage Area (acres) % Imperviousness V100 (acre feet)* Release Rate (cfs)**
Full Spectrum
Detention Pond A 4.3 51% 0.47 6.1
Full Spectrum
Detention Pond B 8.2 57% 1.20 11.8

* Volume is determined from the MHFD UD Detention Worksheet
**The 100-yr release rate is determined by the outlet pipe restrictor plate design which is sized by the MHFD
to release at 90% of the predevelopment 100-year peak runoff rate.

The project implements low impact development & green infrastructure measures throughout the site to

reduce runoff volumes and reduce impacts on surrounding developments. Runoff reduction measures

include: 

▪ Routing roof drain discharge to pervious areas along side and rear lots to promote disconnecting

impervious areas.

▪ Non directly connected impervious areas such as sidewalks, driveways, and paths will direct runoff

towards open space and through a series of grass lined swales to promote infiltration into the soils.

▪ Grass lined swales route runoff towards two on-site extended detention basins which also promote

infiltration and slowly release the WQCV.
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Village at Cottonwood Creek

6/24/2022

________

Subdivision: 0 Project Name: Village at Cottonwood Creek

Location: CO, Colorado Springs Project No.: 

Calculated By: DDJ

Checked By: SMB

Date: 6/24/22

EX-A 5.37 80 0.22  3.3 2 5.37 2.0 90  0.00  0.00 5.3

EX-B 7.36 80  0.29  3.2 2 7.36 2.0 90 0.00  0.00 5.2

EX-C 5.90 80  0.09  1.2 2 5.79 2.0 90 0.11  1.70 4.9

EX-D 7.07 80 0.13 1.5 2 7.07 2.0 90 0.00  0.00 3.5

% Imp. Area (ac)
Weighted %

Imp.

Gravel Roads Undeveloped/ Greenbelts, Agriculture  

Weighted %

Imp.
% Imp. Area (ac) 

EXISTING CONDITIONS

COMPOSITE % IMPERVIOUS CALCULATIONS

EMP000001

Weighted %

Imp.

Basins Total

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

Roofs
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Village at Cottonwood Creek

6/24/2022

________

Subdivision: 0 Project Name: Village at Cottonwood Creek

Location: CO, Colorado Springs Project No.: 

Calculated By: DDJ

Checked By: SMB

Date: 6/24/22

EX-A 5.37 0.59  0.70  0.22  0.09  0.36  5.37 0.73 0.81  0.00 0.11 0.39

EX-B 7.36 0.59  0.70  0.29  0.09  0.36  7.36  0.73 0.81  0.00 0.11 0.39

EX-C 5.90 0.59  0.70  0.09  0.09  0.36  5.79  0.73 0.81  0.11 0.11 0.38

EX-D 7.07 0.59  0.70  0.13 0.09  0.36  7.07 0.73 0.81  0.00 0.10 0.37

COMPOSITE % IMPERVIOUS CALCULATIONS

EXISTING CONDITIONS

EMP000001

Paved Roads Undeveloped/Lawns Roofs

Composite C  5 
Basin ID  Total Area (ac) C5 C100 Area (ac)

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

Page 1 of 1



Village at Cottonwood Creek

6/29/2022

________

Subdivision: 0 Project Name: Village at Cottonwood Creek

Location: CO, Colorado Springs Project No.: 

Calculated By: DDJ

Checked By: SMB

Date: 6/24/22

FINAL

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

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

EX-A 5.37 B 5.3 0.39 0.11  300  9.0  15.1  460  6.5  20.0  5.1 1.5  16.6  16.6

EX-B 7.36  B 5.2 0.39 0.11  300  6.5  16.8 510  4.0  20.0  4.0  2.1 19.0  19.0

EX-C  5.90  B 4.9 0.38 0.11  300  8.0  15.7 325 6.0  20.0  4.9 1.1  16.8 16.8

EX-D  7.07 B 3.5 0.37 0.10  300  9.0  15.3  585  3.8 20.0  3.9 2.5 17.8 17.8

NOTES:

T i = (0.395*(1.1 - C5)*(L)^0.5)/((S)^0.33),  S in ft/ft

Tt=L/60V (Velocity From Fig. 501)

Velocity V=Cv*S^0.5,  S in ft/ft

Tc Check = 10+L/180

For Urbanized basins a minimum Tc of 5.0 minutes is required.

For non-urbanized basins a minimum Tc of 10.0 minutes is required

Site is not urbanized

(URBANIZED BASINS) DATA  

INITIAL/OVERLAND  

(Ti) 

TRAVEL TIME  

(Tt) 

EXISTING CONDITIONS

STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN  Tc CHECK

EMP000001

Page 1 of 1



Village at Cottonwood Creek

6/29/2022

________

Project Name: Village at Cottonwood Creek

Subdivision: 0 Project No.: 

Location: CO, Colorado Springs Calculated By: DDJ

Design Storm: Checked By: SMB

Date: 

STREET  
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T
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) REMARKS

A EX-A  5.37 0.11  16.6  0.59 2.69 1.6 Sheet flows southwest to an existing Type C inlet

B EX-B 7.36  0.11  19.0  0.81  2.53 2.0 Sheet flows west to an existing Type C inlet

C EX-C  5.90  0.11  16.8  0.65  2.68  1.7 Sheet flows north

D EX-D  7.07 0.10  17.8  0.71  2.61  1.9 Sheet flows north

6/24/22

TRAVEL TIMEDIRECT RUNOFF  TOTAL RUNOFF  STREET  PIPE  

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE) EXISTING CONDITIONS

2-Year

EMP000001
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Village at Cottonwood Creek

6/29/2022

________

Project Name: Village at Cottonwood Creek

Subdivision: 0 Project No.: 

Location: CO, Colorado Springs Calculated By: DDJ

Design Storm: Checked By: SMB

Date: 

STREET  
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T
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) REMARKS

A EX-A  5.37 0.39 16.6  2.09 5.65  11.8 Sheet flows southwest to an existing Type C inlet

B EX-B 7.36  0.39 19.0  2.87 5.32  15.3 Sheet flows west to an existing Type C inlet

C EX-C  5.90  0.38  16.8  2.24 5.62  12.6 Sheet flows north

D EX-D  7.07 0.37 17.8  2.62  5.48  14.4 Sheet flows north

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

EMP000001

PIPE  

100-Year

DIRECT RUNOFF  TOTAL RUNOFF  STREET  

6/24/22

TRAVEL TIME

(RATIONAL METHOD PROCEDURE) EXISTING CONDITIONS
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Village at Cottonwood Creek

6/24/2022

________

Subdivision: 0 Project Name: Village at Cottonwood Creek

Location: CO, Colorado Springs Project No.: 

Calculated By: DDJ

Checked By: SMB

Date: 6/24/22

A 6.15 65.0

B 6.20 65.0

C 5.56 65.0

D 7.81 65.0

Weighted %

Imp.

Paved Roads 

Assume 1/8 acre or less lots

Assume 1/8 acre or less lots

Assume 1/8 acre or less lots

Assume 1/8 acre or less lots

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

PROPOSED CONDITIONS

COMPOSITE % IMPERVIOUS CALCULATIONS

EMP000001

Weighted %

Imp.

Basins Total

Weighted % Imp.Basin ID  

Undeveloped/Lawns

Weighted %

Imp.
Total Area (ac) 

Roofs
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Village at Cottonwood Creek

6/24/2022

________

Subdivision: 0 Project Name: Village at Cottonwood Creek

Location: CO, Colorado Springs Project No.: 

Calculated By: DDJ

Checked By: SMB

Date: 6/24/22

A 6.15 0.45 0.59

B 6.20 0.45 0.59

C 5.56 0.45 0.59

D 7.81 0.45 0.59

C100 Area (ac) C5

COMPOSITE % IMPERVIOUS CALCULATIONS

PROPOSED CONDITIONS

EMP000001

Paved Roads Undeveloped/Lawns Roofs

Composite C  5 
Basin ID  Total Area (ac) C5

Assume 1/8 acre or less

C100 Area (ac)
Composite C  100 

Assume 1/8 acre or less

Assume 1/8 acre or less

Assume 1/8 acre or less

C100 Area (ac) C5 
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Village at Cottonwood Creek

6/24/2022

________

Subdivision: 0 Project Name: Village at Cottonwood Creek

Location: CO, Colorado Springs Project No.: 

Calculated By: DDJ

Checked By: SMB

Date: 6/24/22

FINAL

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

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

A 6.15 B 65.0  0.59 0.45 80  2.0 8.4  650 2.0 20.0  2.8  3.8 12.3  730.0  14.1 12.3

B 6.20  B 65.0  0.59 0.45 80  2.0 8.4  850 2.0 20.0  2.8  5.0  13.5 930.0  15.2 13.5

C 5.56  B 65.0  0.59 0.45 80  2.0 8.4  500  2.0 20.0  2.8  2.9 11.4 580.0  13.2 11.4

D 7.81  B 65.0  0.59 0.45 80  2.0 8.4  780  2.0 20.0  2.8  4.6  13.0  860.0  14.8  13.0

NOTES:

T i = (0.395*(1.1 - C5)*(L)^0.5)/((S)^0.33),  S in ft/ft

Tt=L/60V (Velocity From Fig. 501)

Velocity V=Cv*S^0.5,  S in ft/ft

Tc Check = 10+L/180

For Urbanized basins a minimum Tc of 5.0 minutes is required.

For non-urbanized basins a minimum Tc of 10.0 minutes is required

PROPOSED CONDITIONS

STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN  Tc CHECK

EMP000001

(URBANIZED BASINS) DATA  

INITIAL/OVERLAND  

(Ti) 

TRAVEL TIME  

(Tt) 
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Village at Cottonwood Creek

6/24/2022

________

Project Name: Village at Cottonwood Creek

Subdivision: 0 Project No.: 

Location: CO, Colorado Springs Calculated By: DDJ

Design Storm: Checked By: SMB

Date: 

STREET  
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) REMARKS

A A 6.15 0.45 12.3 2.77  3.05 8.4 Runoff directed to Pond A

B B 6.20  0.45 13.5 2.79 2.94 8.2 Runoff directed to Pond B

C C 5.56  0.45 11.4 2.50  3.14 7.9 Runoff directed to Pond C

D D 7.81  0.45 13.0  3.51  2.98  10.5 Runoff directed to Pond D

TRAVEL TIMEDIRECT RUNOFF  TOTAL RUNOFF  STREET  PIPE  

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE) PROPOSED CONDITIONS

2-Year

EMP000001

6/24/22
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Village at Cottonwood Creek

6/24/2022

________

Project Name: Village at Cottonwood Creek

Subdivision: 0 Project No.: 

Location: CO, Colorado Springs Calculated By: DDJ

Design Storm: Checked By: SMB

Date: 

STREET  
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) REMARKS

A A 6.15 0.59 12.3 3.63 6.42  23.3 Runoff directed to Pond A

B B 6.20  0.59 13.5 3.66  6.18  22.6 Runoff directed to Pond B

C C 5.56  0.59 11.4 3.28  6.60  21.6 Runoff directed to Pond C

D D 7.81  0.59 13.0  4.61  6.26  28.9 Runoff directed to Pond D

DIRECT RUNOFF  TOTAL RUNOFF  STREET  

6/24/22

TRAVEL TIME

(RATIONAL METHOD PROCEDURE) PROPOSED CONDITIONS

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

EMP000001

PIPE  

100-Year
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Worksheet Unprotected

 Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth  0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type  DCIA  SPA  DCIA  SPA DCIA  SPA DCIA  SPA

Area ID

Downstream Design Point ID  A A B B C C D D

Downstream BMP Type  EDB  EDB  EDB  EDB  EDB  EDB  EDB  EDB

DCIA (ft
2
) 174,131 -- 175,547  -- 157,426  -- 221,132 --

UIA (ft
2
) -- -- -- -- -- -- -- --

RPA (ft
2
) -- -- -- -- -- -- -- --

SPA (ft
2
) -- 93,763 -- 94,525  -- 84,768  -- 119,071

HSG A (%) -- 6% -- 0% -- 0% -- 0%

HSG B (%) -- 94% -- 100%  -- 100%  -- 100%

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

Average Slope of RPA (ft/ft) -- -- -- -- -- -- -- --

UIA:RPA Interface Width (ft) -- -- -- -- -- -- -- --

CALCULATED RUNOFF RESULTS

Area ID

UIA:RPA Area (ft 
2
) -- -- -- -- -- -- -- --

L / W Ratio  -- -- -- -- -- -- -- --

UIA / Area -- -- -- -- -- -- -- --

Runoff (in) 0.50  0.00  0.50  0.00 0.50  0.00 0.50  0.00

Runoff (ft 
3
) 7255  0 7314  0 6559 0 9214  0

Runoff Reduction (ft 
3
) 0 4688 0 4726 0 4238 0 5954

CALCULATED WQCV RESULTS

Area ID

WQCV (ft
3
) 7255 0 7314 0 6559 0 9214 0

WQCV Reduction (ft
3
) 0 0 0 0 0 0 0 0

WQCV Reduction (%) 0% 0% 0% 0% 0% 0% 0% 0%

Untreated WQCV (ft
3
) 7255 0 7314 0 6559 0 9214 0

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

Downstream Design Point ID  A B C D

DCIA (ft
2
) 174,131 175,547  157,426  221,132

UIA (ft
2
) 0 0 0 0

RPA (ft
2
) 0 0 0 0

SPA (ft
2
) 93,763 94,525  84,768  119,071

Total Area (ft
2
) 267,894  270,072 242,194  340,204

Total Impervious Area (ft
2
) 174,131 175,547  157,426  221,132

WQCV (ft
3
) 7,255  7,314  6,559  9,214

WQCV Reduction (ft
3
) 0 0 0 0

WQCV Reduction (%) 0% 0% 0% 0%

Untreated WQCV (ft
3
) 7,255  7,314  6,559  9,214

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

Total Area (ft
2
) 1,120,363

Total Impervious Area (ft
2
) 728,236

WQCV (ft
3
) 30,343

WQCV Reduction (ft
3
) 0

WQCV Reduction (%) 0%

Untreated WQCV (ft
3
) 30,343

Lots 1, 2, 4, 5, 7, & 8 Westview Estates

Design Procedure Form:  Runoff Reduction 

DDJ

Galloway & Company

August 11, 2022

Village at Cottonwood Creek

UD-BMP (Version 3.07, March 2018) 



Galloway & Company, Inc.  

APPENDIX C

Pond Computations



Project: 

Basin ID: 

Depth Increment = ft

Watershed Information Top of Micropool

Selected BMP Type = EDB

Watershed Area = 6.15 acres

Watershed Length = 730 ft

Watershed Length to Centroid = 330 ft

Watershed Slope = 0.020 ft/ft

Watershed Imperviousness = 65.00%  percent

Percentage Hydrologic Soil Group A = 0.0%  percent

Percentage Hydrologic Soil Group B = 100.0%  percent

Percentage Hydrologic Soil Groups C/D = 0.0%  percent

Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = User Input

Optional User Overrides

Water Quality Capture Volume (WQCV) = 0.130 acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.436  acre-feet acre-feet

2-yr Runoff Volume (P1 = 1.19 in.) = 0.383  acre-feet 1.19  inches

5-yr Runoff Volume (P1 = 1.5 in.) = 0.523  acre-feet 1.50 inches

10-yr Runoff Volume (P1 = 1.75 in.) = 0.641  acre-feet 1.75 inches

25-yr Runoff Volume (P1 = 2 in.) = 0.786  acre-feet 2.00 inches

50-yr Runoff Volume (P1 = 2.25 in.) = 0.911  acre-feet 2.25 inches

100-yr Runoff Volume (P1 = 2.52 in.) = 1.063  acre-feet 2.52  inches

500-yr Runoff Volume (P1 = 3.14 in.) = 1.382  acre-feet inches

Approximate 2-yr Detention Volume = 0.338  acre-feet

Approximate 5-yr Detention Volume = 0.454  acre-feet

Approximate 10-yr Detention Volume = 0.578 acre-feet

Approximate 25-yr Detention Volume = 0.623  acre-feet

Approximate 50-yr Detention Volume = 0.649  acre-feet

Approximate 100-yr Detention Volume = 0.701  acre-feet

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) = 0.130 acre-feet

Zone 2 Volume (EURV - Zone 1) = 0.306  acre-feet

Zone 3 Volume (100-year - Zones 1 & 2) = 0.265 acre-feet

Total Detention Basin Volume = 0.701  acre-feet

Initial Surcharge Volume (ISV) = ft
 3

Initial Surcharge Depth (ISD) = ft

Total Available Detention Depth (Htotal) = ft

Depth of Trickle Channel (HTC) = ft

Slope of Trickle Channel (STC) = ft/ft

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

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

Initial Surcharge Area (AISV) = ft
 2

Surcharge Volume Length (LISV) = ft

Surcharge Volume Width (WISV) = ft

Depth of Basin Floor (HFLOOR) = ft

Length of Basin Floor (LFLOOR) = ft

Width of Basin Floor (WFLOOR) = ft

Area of Basin Floor (AFLOOR) = ft
 2

Volume of Basin Floor (VFLOOR) = ft
 3

Depth of Main Basin (HMAIN) = ft

Length of Main Basin (LMAIN) = ft

Width of Main Basin (WMAIN) = ft

Area of Main Basin (AMAIN) = ft
 2

Volume of Main Basin (VMAIN) = ft
 3

Calculated Total Basin Volume (Vtotal) = 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)

Village at Cottonwood Creek

Pond A

MHFD-Detention, Version 4.05 (January 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.

ExampleZone Configuration (Retention Pond)

EMP01_MHFD-Detention_v4-05_Pond A.xlsm, Basin  6/24/2022, 2:47 PM



Project: 

Basin ID: 

Depth Increment = ft

Watershed Information Top of Micropool

Selected BMP Type = EDB

Watershed Area = 6.20 acres

Watershed Length = 930 ft

Watershed Length to Centroid = 325 ft

Watershed Slope = 0.020 ft/ft

Watershed Imperviousness = 65.00%  percent

Percentage Hydrologic Soil Group A = 0.0%  percent

Percentage Hydrologic Soil Group B = 100.0%  percent

Percentage Hydrologic Soil Groups C/D = 0.0%  percent

Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = User Input

Optional User Overrides

Water Quality Capture Volume (WQCV) = 0.131  acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.440 acre-feet acre-feet

2-yr Runoff Volume (P1 = 1.19 in.) = 0.389  acre-feet 1.19  inches

5-yr Runoff Volume (P1 = 1.5 in.) = 0.531  acre-feet 1.50 inches

10-yr Runoff Volume (P1 = 1.75 in.) = 0.651  acre-feet 1.75 inches

25-yr Runoff Volume (P1 = 2 in.) = 0.798  acre-feet 2.00 inches

50-yr Runoff Volume (P1 = 2.25 in.) = 0.925 acre-feet 2.25 inches

100-yr Runoff Volume (P1 = 2.52 in.) = 1.079 acre-feet 2.52  inches

500-yr Runoff Volume (P1 = 3.14 in.) = 1.403  acre-feet inches

Approximate 2-yr Detention Volume = 0.341  acre-feet

Approximate 5-yr Detention Volume = 0.457  acre-feet

Approximate 10-yr Detention Volume = 0.583  acre-feet

Approximate 25-yr Detention Volume = 0.628 acre-feet

Approximate 50-yr Detention Volume = 0.654  acre-feet

Approximate 100-yr Detention Volume = 0.707  acre-feet

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) = 0.131  acre-feet

Zone 2 Volume (EURV - Zone 1) = 0.309 acre-feet

Zone 3 Volume (100-year - Zones 1 & 2) = 0.267  acre-feet

Total Detention Basin Volume = 0.707  acre-feet

Initial Surcharge Volume (ISV) = ft
 3

Initial Surcharge Depth (ISD) = ft

Total Available Detention Depth (Htotal) = ft

Depth of Trickle Channel (HTC) = ft

Slope of Trickle Channel (STC) = ft/ft

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

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

Initial Surcharge Area (AISV) = ft
 2

Surcharge Volume Length (LISV) = ft

Surcharge Volume Width (WISV) = ft

Depth of Basin Floor (HFLOOR) = ft

Length of Basin Floor (LFLOOR) = ft

Width of Basin Floor (WFLOOR) = ft

Area of Basin Floor (AFLOOR) = ft
 2

Volume of Basin Floor (VFLOOR) = ft
 3

Depth of Main Basin (HMAIN) = ft

Length of Main Basin (LMAIN) = ft

Width of Main Basin (WMAIN) = ft

Area of Main Basin (AMAIN) = ft
 2

Volume of Main Basin (VMAIN) = ft
 3

Calculated Total Basin Volume (Vtotal) = 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)

Village at Cottonwood Creek

Pond B

MHFD-Detention, Version 4.05 (January 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.

ExampleZone Configuration (Retention Pond)

EMP01_MHFD-Detention_v4-05_Pond B.xlsm, Basin  6/24/2022, 2:50 PM



Project: 

Basin ID: 

Depth Increment = ft

Watershed Information Top of Micropool

Selected BMP Type = EDB

Watershed Area = 5.56  acres

Watershed Length = 580 ft

Watershed Length to Centroid = 260 ft

Watershed Slope = 0.020 ft/ft

Watershed Imperviousness = 65.00%  percent

Percentage Hydrologic Soil Group A = 0.0%  percent

Percentage Hydrologic Soil Group B = 100.0%  percent

Percentage Hydrologic Soil Groups C/D = 0.0%  percent

Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = User Input

Optional User Overrides

Water Quality Capture Volume (WQCV) = 0.118 acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.395 acre-feet acre-feet

2-yr Runoff Volume (P1 = 1.19 in.) = 0.344  acre-feet 1.19  inches

5-yr Runoff Volume (P1 = 1.5 in.) = 0.469  acre-feet 1.50 inches

10-yr Runoff Volume (P1 = 1.75 in.) = 0.575 acre-feet 1.75 inches

25-yr Runoff Volume (P1 = 2 in.) = 0.705 acre-feet 2.00 inches

50-yr Runoff Volume (P1 = 2.25 in.) = 0.818 acre-feet 2.25 inches

100-yr Runoff Volume (P1 = 2.52 in.) = 0.954  acre-feet 2.52  inches

500-yr Runoff Volume (P1 = 3.14 in.) = 1.240 acre-feet inches

Approximate 2-yr Detention Volume = 0.306  acre-feet

Approximate 5-yr Detention Volume = 0.410 acre-feet

Approximate 10-yr Detention Volume = 0.523  acre-feet

Approximate 25-yr Detention Volume = 0.563  acre-feet

Approximate 50-yr Detention Volume = 0.587  acre-feet

Approximate 100-yr Detention Volume = 0.634  acre-feet

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) = 0.118 acre-feet

Zone 2 Volume (EURV - Zone 1) = 0.277  acre-feet

Zone 3 Volume (100-year - Zones 1 & 2) = 0.240 acre-feet

Total Detention Basin Volume = 0.634  acre-feet

Initial Surcharge Volume (ISV) = ft
 3

Initial Surcharge Depth (ISD) = ft

Total Available Detention Depth (Htotal) = ft

Depth of Trickle Channel (HTC) = ft

Slope of Trickle Channel (STC) = ft/ft

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

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

Initial Surcharge Area (AISV) = ft
 2

Surcharge Volume Length (LISV) = ft

Surcharge Volume Width (WISV) = ft

Depth of Basin Floor (HFLOOR) = ft

Length of Basin Floor (LFLOOR) = ft

Width of Basin Floor (WFLOOR) = ft

Area of Basin Floor (AFLOOR) = ft
 2

Volume of Basin Floor (VFLOOR) = ft
 3

Depth of Main Basin (HMAIN) = ft

Length of Main Basin (LMAIN) = ft

Width of Main Basin (WMAIN) = ft

Area of Main Basin (AMAIN) = ft
 2

Volume of Main Basin (VMAIN) = ft
 3

Calculated Total Basin Volume (Vtotal) = 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)

Village at Cottonwood Creek

Pond C

MHFD-Detention, Version 4.05 (January 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.

ExampleZone Configuration (Retention Pond)

EMP01_MHFD-Detention_v4-05_Pond C.xlsm, Basin  6/24/2022, 2:52 PM



Project: 

Basin ID: 

Depth Increment = ft

Watershed Information Top of Micropool

Selected BMP Type = EDB

Watershed Area = 7.81  acres

Watershed Length = 860 ft

Watershed Length to Centroid = 415 ft

Watershed Slope = 0.020 ft/ft

Watershed Imperviousness = 65.00%  percent

Percentage Hydrologic Soil Group A = 0.0%  percent

Percentage Hydrologic Soil Group B = 100.0%  percent

Percentage Hydrologic Soil Groups C/D = 0.0%  percent

Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = User Input

Optional User Overrides

Water Quality Capture Volume (WQCV) = 0.165 acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.554  acre-feet acre-feet

2-yr Runoff Volume (P1 = 1.19 in.) = 0.490 acre-feet 1.19  inches

5-yr Runoff Volume (P1 = 1.5 in.) = 0.669  acre-feet 1.50 inches

10-yr Runoff Volume (P1 = 1.75 in.) = 0.820 acre-feet 1.75 inches

25-yr Runoff Volume (P1 = 2 in.) = 1.006  acre-feet 2.00 inches

50-yr Runoff Volume (P1 = 2.25 in.) = 1.166  acre-feet 2.25 inches

100-yr Runoff Volume (P1 = 2.52 in.) = 1.361 acre-feet 2.52  inches

500-yr Runoff Volume (P1 = 3.14 in.) = 1.769  acre-feet inches

Approximate 2-yr Detention Volume = 0.430 acre-feet

Approximate 5-yr Detention Volume = 0.576  acre-feet

Approximate 10-yr Detention Volume = 0.734  acre-feet

Approximate 25-yr Detention Volume = 0.791  acre-feet

Approximate 50-yr Detention Volume = 0.824  acre-feet

Approximate 100-yr Detention Volume = 0.891  acre-feet

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) = 0.165 acre-feet

Zone 2 Volume (EURV - Zone 1) = 0.389 acre-feet

Zone 3 Volume (100-year - Zones 1 & 2) = 0.336  acre-feet

Total Detention Basin Volume = 0.891  acre-feet

Initial Surcharge Volume (ISV) = ft
 3

Initial Surcharge Depth (ISD) = ft

Total Available Detention Depth (Htotal) = ft

Depth of Trickle Channel (HTC) = ft

Slope of Trickle Channel (STC) = ft/ft

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

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

Initial Surcharge Area (AISV) = ft
 2

Surcharge Volume Length (LISV) = ft

Surcharge Volume Width (WISV) = ft

Depth of Basin Floor (HFLOOR) = ft

Length of Basin Floor (LFLOOR) = ft

Width of Basin Floor (WFLOOR) = ft

Area of Basin Floor (AFLOOR) = ft
 2

Volume of Basin Floor (VFLOOR) = ft
 3

Depth of Main Basin (HMAIN) = ft

Length of Main Basin (LMAIN) = ft

Width of Main Basin (WMAIN) = ft

Area of Main Basin (AMAIN) = ft
 2

Volume of Main Basin (VMAIN) = ft
 3

Calculated Total Basin Volume (Vtotal) = 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)

Village at Cottonwood Creek

Pond D

MHFD-Detention, Version 4.05 (January 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.

ExampleZone Configuration (Retention Pond)

EMP01_MHFD-Detention_v4-05_Pond D.xlsm, Basin  6/24/2022, 2:53 PM



Galloway & Company, Inc.  

APPENDIX D

Drainage Map



P

202
6963.03
FNDMON 3.25ALC CDOT PT410 PLS 24964

206
6966.70
FNDMON 3.25ALC CDOT PT468 PLS 24964

238
6974.76
FNDMON .75 IP

200
6968.78
FNDMON 3.25ALC CDOT PT467 PLS 24964

201
6963.44
FNDMON 3.25ALC CDOT PT468 PLS 24964

203
6954.78
FNDMON 3.25ALC CDOT PT411 PLS 24964

204
6963.84
FNDMON 3.25ALC CDOT PT469 PLS 24964

205
6981.12
FNDMON 3.25ALC CDOT PT471 PLS 24964 BURIED 0.1

207
6987.70
FNDMON 1.5ALC CDOT PT844 PLS 24964

209
6978.11
FNDMON 1.25 IP

212
6938.45
FNDMON 4RBR NO CAP

213
6939.28

FNDMON 4RBR NO CAP

214
6938.57

FNDMON 4RBR NO CAP
215
6941.66
FNDMON 4RBR NO CAP

217
6945.35
FNDMON 4RBR NO CAP

218
6948.88
FNDMON 4RBR NO CAP BENT NW SHOT AT APEX OF BEND

219
6975.15
FNDMON 4RBR RPC LDC-INC PLS 20681

220
6963.12
FNDMON 4RBR RPC LDC-INC PLS 20681

221
6962.57
FNDMON 3.25ALC CDOT PT467 PLS 24964

222
6951.51

FNDMON 3.25ALC CDOT PT412 PLS 24964

223
6926.19
FNDMON 3.25ALC CDOT PT469 PLS 24964

224
6924.67
FNDMON 3.25ALC CDOT PT470 PLS 24964

225
6920.83
FNDMON 3.25ALC CDOT PT471 PLS 24964

226
6959.50
FNDMON 3.25ALC CDOT PT473 PLS 24964

227
6957.63
FNDMON 3.25ALC CDOT PT474 PLS 24964

228
6949.46
FNDMON 3.25ALC CDOT PT476 PLS 24964

229
6951.04
FNDMON 3.25ALC CDOT PT477 PLS 24964 BURIED 0.3

234
6970.31
FNDMON 5RBR 1.5ALC MATRIX PLS34972

235
6965.95
FNDMON 4RBR NO CAP

239  
6954.76  
FNDMON 5RBR RPC URS PLS25361

240
6956.53
FNDMON 5RBR PARTICAL RPC

241
6955.88
CIRCLE CRACK IN ASPHALT STRONG MAG SIGNAL

242
6956.87
FNDMON 5RBR RPC URS PLS25381

243
6956.74
FNDMON 1/16SC 2.5ALC PLS34971

244
6957.09
FNDMON 5RBR OPC M&S-CIVIL PLS25966

245
6957.66

FNDMON 5RBR OPC M&S-CIVIL PLS25966

246
6958.24
FNDMON 5RBR OPC M&S-CIVIL PLS25966
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