
Preliminary Drainage Report

Overlook at Homestead Subdivision
El Paso County, Colorado

Prepared for:
PT Overlook LLC
1864 Woodmoor Drive, Suite 100
Monument, CO 80132

Prepared by:
Kimley-Horn and Associates, Inc.
2 North Nevada Avenue, Suite 900
Colorado Springs, Colorado 80903
(719) 453-0180
Contact: Kevin Kofford, P.E.

Project #: 196239003

PCD Filing No.: SP238

Prepared: January 31, 2024



Preliminary Drainage Report
Overlook Subdivision, El Paso County, CO

1

CERTIFICATION

DESIGN ENGINEER’S STATEMENT
The attached drainage plan and report were prepared under my direction and supervision and
are correct to the best of my knowledge and belief.  Said drainage report has been prepared
according to the criteria established by the County for drainage reports and said report is in
conformity with the master plan of the drainage basin.  I accept responsibility for any liability
caused by any negligent acts, errors or omissions on my part in preparation of this report.

SIGNATURE (Affix Seal):
       Kevin Kofford, P.E.                                                          Date

OWNER/DEVELOPER’S STATEMENT
I, the developer, have read and will comply with all of the requirements specified in this Drainage
Report and Plan.

PT Overlook LLC
Name of Developer

Authorized Signature       Date

Joe DesJardin
Printed Name

Director of Entitlements
Title

1864 Woodmoor Drive Suite 100, Monument, CO 80132
Address

EL PASO COUNTY
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El
Paso County Engineering Criteria Manual and Land Development Code as amended.

Joshua  Palmer,  P.E.            Date
County Engineer/ ECM Administrator

Conditions:

Joseph W.DesJardin 02/01/2024
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INTRODUCTION

PURPOSE AND SCOPE OF STUDY

The purpose of this Preliminary Drainage Report (PDR) is to provide the hydrologic and to
document the drainage design methodology in support of the proposed Overlook at Homestead
Subdivision (“the Project”) for PT Overlook LLC.  The finalized hydraulic design and associated
calculations will be provided with the Final Drainage Report. The Project is located within the
jurisdictional limits of El Paso County (“the County”).  Therefore, the hydrologic and hydraulic
design is based on the County’s criteria which is described in further detail within the report.

LOCATION

The Project Site located east of Elbert Road within El Paso County, Colorado including parcels
4122000005, 4100000255, 4100000256. More specifically, the site is a Portion of Section 22 and
a Portion of Section 27, Township 11 South, Range 64 West of the 6th PM, County of El Paso,
State of Colorado. North of the project site is agricultural and rural residential land, to the east is
Homestead Ranch Park owned and maintained by El Paso County, and to the south and west is
Homestead Ranch subdivisions. A vicinity map has been provided in the Appendix of this report.

The Site is currently owned by PT Overlook LLC and will be developed by PT Overlook LLC.

DESCRIPTION OF PROPERTY

The Site is approximately 350.8 acres consisting of mostly vacant, undeveloped land with native
vegetation and a rural single-family residential home situated within the north of the Project Site
and is classified as Agricultural Grazing Land.  Vegetation within the site is characterized primarily
by prairie grasses along with some area of scrub brush and trees. The Site does not currently
provide water quality or detention for the Project area.
The existing topography consists of slopes ranging from 1% to 33% with an existing butte covering
much of the northern portion of the Site. Flows in the existing conditions run off site into one of
four major drainage basins. Detailed descriptions of the existing major drainage basins can be
found later in the report.

According to NRCS soil mapping data, USCS Type B soils are the primary soil type within the
site. Type 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.
Soils mapping information has been provided in the Appendix.

The full development of this site will consist of 62, five (5) acre residential lots with roadway
improvements, roadway grading, six full spectrum detention ponds, roadside ditches, culverts,
and drainage swales. The property is planned to be developed as two separate filings.

FLOODPLAIN STATEMENT

The Site is located outside the 100-year floodplain and within Zone X (an area of minimal flood
hazard) as noted on the FEMA FIRM Map No. 08041C0350G revised on December 7, 2018 (See
Appendix).
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DRAINAGE BASINS

MAJOR BASIN DESCRIPTIONS

The Project Site is tributary to four major drainage basins in the El Paso County Drainage Basin
Map. Bijou Creek, East Kiowa Creek, Upper Black Squirrel, and La Vega Ranch Drainage Basins.
These drainage basins are located in the north central portion of El Paso County. The northeast
portion of the site is tributary to Bijou Creek Drainage Basin, the northwest portion of the site is
tributary to East Kiowa Creek Drainage Basin, the southwest portion of the site is tributary to
Upper Black Squirrel Drainage Basin, and the southeast portion of the site is tributary to La Vega
Ranch Drainage Basin. In an effort to simplify basin nomenclature, the following naming
conventions have been used for both existing and proposed drainage sub-basins labeling.
Proposed Basins have been designed in effort to keep runoff within the same existing basins, as
to not transfer runoff between basins.

A - Upper Black Squirrel Drainage Basin (CHBS2000)
B - La Vega Ranch Drainage Basin (CHBR0400)
C - East Kiowa Creek Drainage Basin (KIKI0400)
D - Bijou Creek Drainage Basin (BIBI0200)

El Paso County Drainage Basin map has been provided in the Appendix. A summary of flows in
existing and proposed conditions has been added to the Appendix.

COMPLIANCE WITH PREVIOUS FINAL DRAINAGE REPORT

A portion of the proposed Project Site falls within the existing approved “Final Drainage Report
for Apex Ranch Estates” by Terra Nova Engineering, Inc. approval date September 3, 2008. The
basins OS-1, OS-2, and OS-3 as outlined in the report are part of sub-basins C1, C2, and C3 in
the proposed drainage study Area. Flows from sub basins C2 and C3, as described in detail later
in this report, are to be captured and treated by a proposed private full spectrum extended
detention basin. Flows from these basins will be at or below history values. In the proposed
conditions sub-basin C3 (which includes a portion of existing sub-basin OS-1) is to flow directly
into the existing Apex Ranch subdivision. There are no proposed public improvements within this
sub-basin, but single-family homes will be constructed and excluded the large lot exclusion
I.7.1.B.5. These flows are not included in the calculation for the existing detention facility. Excerpts
from the previously approved FDR have been provided in the Appendix.

EXISTING SUB-BASIN DESCRIPTIONS

Historically the runoff from the Site drains into one of four major drainage basins as described
above. Slopes vary from 2-33% throughout the site with various natural features. The Site has
been divided into 13 onsite basins A1-A2, B1-B5, C1-C5, D1, and 5 offsite basins OS-A1 to OS-
A2, and OS-C1 to OS-C3. The offsite basins are located west of the Site and generally flow west
towards to existing stormwater infrastructure. Descriptions of each individual sub-basin can be
found below.

Sub-Basin A1



Preliminary Drainage Report
Overlook Subdivision, El Paso County, CO

5

This on-site sub-basin consists of an area of 19.92 acres, located in the southwest corner of the
Site. Drainage flows overland from the northeast to the southwest where it is captured by an
existing culvert at DP 1 and outfalls west of Elbert Rd. The weighted imperviousness for this sub-
basin is 8%. Runoff during the 5-year and 100-year events are 8.43 cfs and 38.41 cfs respectively.
Refer to the Appendix for the Existing Conditions Drainage Map.

Sub-Basin A2
This on-site sub-basin consists of an area of 61.50 acres, located in the southwest corner of the
Site. Drainage flows overland from the northeast to the southwest where it flows offsite at DP 2
into Reata subdivision south of the Site. The weighted imperviousness for this sub-basin is 1%.
Runoff during the 5-year and 100-year events are 13.00 cfs and 87.58 cfs respectively. Refer to
the Appendix for the Existing Conditions Drainage Map.

Sub-Basin B1
This on-site sub-basin consists of an area of 45.75 acres, located in the south-central portion of
the Site. Drainage flows overland from the north to the south where it flows offsite at DP 3 into
Reata subdivision south of the Site. The weighted imperviousness for this sub-basin is 0%. Runoff
during the 5-year and 100-year events are 9.87 cfs and 72.48 cfs respectively. Refer to the
Appendix for the Existing Conditions Drainage Map.

Sub-Basin B2
This on-site sub-basin consists of an area of 42.42 acres, located in the south-central portion of
the Site. Drainage flows overland from the north to the south where it flows offsite at DP 4 into
Reata subdivision south of the Site. The weighted imperviousness for this sub-basin is 0%. Runoff
during the 5-year and 100-year events are 9.41 cfs and 69.09 cfs respectively. Refer to the
Appendix for the Existing Conditions Drainage Map.

Sub-Basin B3
This on-site sub-basin consists of an area of 25.42 acres, located in the southeast portion of the
Site. Drainage flows overland from the north to the south where it flows offsite at DP 5 into Reata
subdivision south of the Site. The weighted imperviousness for this sub-basin is 0%. Runoff during
the 5-year and 100-year events are 5.91 cfs and 43.40 cfs respectively. Refer to the Appendix
for the Existing Conditions Drainage Map.

Sub-Basin B3A
This on-site sub-basin consists of an area of 24.23 acres, located in the southeast corner of the
Site. Drainage flows overland from the north to the south where it flows offsite at DP 5A into Reata
subdivision south of the Site. The weighted imperviousness for this sub-basin is 0%. Runoff during
the 5-year and 100-year events are 5.99 cfs and 43.98 cfs respectively. Refer to the Appendix
for the Existing Conditions Drainage Map.

Sub-Basin B4
This on-site sub-basin consists of an area of 8.59 acres, located in the eastern portion of the Site.
Drainage flows overland from west to east where it flows offsite at DP 6 into Homestead Ranch
Park east of the Site. The weighted imperviousness for this sub-basin is 0%. Runoff during the 5-
year and 100-year events are 2.54 cfs and 18.64 cfs respectively. Refer to the Appendix for the
Existing Conditions Drainage Map.

Sub-Basin B5
This on-site sub-basin consists of an area of 8.95 acres, located in the eastern portion of the Site.
Drainage flows overland from west to east where it flows offsite at DP 7 into Homestead Ranch
Park east of the Site. The weighted imperviousness for this sub-basin is 0%. Runoff during the 5-
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year and 100-year events are 2.67 cfs and 19.63 cfs respectively. Refer to the Appendix for the
Existing Conditions Drainage Map.

Sub-Basin C1
This on-site sub-basin consists of an area of 53.41 acres, located in the central portion of the Site.
Drainage flows overland from east to west where it flows offsite at DP 8 into offsite basin OS-C1
where flows travel overland into an existing roadside ditch and ultimately into an existing
stormwater detention pond. The existing extended detention basin was not sized to detain this
flow, but the flows will by-pass as they do in the existing condition. The weighted imperviousness
for this sub-basin is 0%. Runoff during the 5-year and 100-year events are 13.04 cfs and 95.74
cfs respectively. Refer to the Appendix for the Existing Conditions Drainage Map.

Sub-Basin C2
This on-site sub-basin consists of an area of 8.47 acres, located in the central portion of the Site.
Drainage flows overland from northeast to southwest where it flows offsite at DP 9 into offsite
basin OS-C2 where flows travel overland into an existing roadside ditch and ultimately into an
existing stormwater detention pond. The weighted imperviousness for this sub-basin is 0%.
Runoff during the 5-year and 100-year events are 2.28 cfs and 16.77 cfs respectively. Refer to
the Appendix for the Existing Conditions Drainage Map.

Sub-Basin C3
This on-site sub-basin consists of an area of 5.55 acres, located in the central portion of the Site.
Drainage flows overland from east to west where it flows offsite at DP 10 into offsite basin OS-C3
where flows travel overland into an existing roadside ditch and then north along Fletcherville Lane.
The weighted imperviousness for this sub-basin is 0%. Runoff during the 5-year and 100-year
events are 1.62 cfs and 11.89 cfs respectively. Refer to the Appendix for the Existing Conditions
Drainage Map.

Sub-Basin C4
This on-site sub-basin consists of an area of 6.40 acres, located in the northern central portion of
the Site. Drainage flows overland from south to north where it flows offsite at DP 11 into the
agricultural grazing land to the north. The weighted imperviousness for this sub-basin is 0%.
Runoff during the 5-year and 100-year events are 1.89 cfs and 13.87 cfs respectively. Refer to
the Appendix for the Existing Conditions Drainage Map.

Sub-Basin C5
This on-site sub-basin consists of an area of 10.50 acres, located in the northern central portion
of the Site. Drainage flows overland from south to north where it flows offsite at DP 12 into the
agricultural grazing land to the north. The weighted imperviousness for this sub-basin is 0%.
Runoff during the 5-year and 100-year events are 2.96 cfs and 21.72 cfs respectively. Refer to
the Appendix for the Existing Conditions Drainage Map.

Sub-Basin D1
This on-site sub-basin consists of an area of 29.73 acres, located in the northeast portion of the
Site. Drainage flows overland from southwest to northeast where it flows offsite at DP 13
Homestead Ranch Park east of the Site. The weighted imperviousness for this sub-basin is 0%.
Runoff during the 5-year and 100-year events are 7.71 cfs and 56.62 cfs respectively. Refer to
the Appendix for the Existing Conditions Drainage Map.

Sub-Basin OS-A1
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The off-site sub-basin consists of an area of 4.06 acres, located in the western central portion of
the drainage study area. Drainage flows overland from the northeast to southwest where it is
captured by an existing drainage culvert at DP 14 and directed west of Elbert Road. The weighted
imperviousness for this sub-basin is 19%. Runoff during the 5-year and 100-year events are 3.76
cfs and 12.49 cfs respectively. Refer to the Appendix for the Existing Conditions Drainage Map.

Sub-Basin OS-A2
The off-site sub-basin consists of an area of 4.45 acres, located in the central portion of the
drainage study area. Drainage flows overland from the north to south where it enters sub-basin
A2 at DP 15 and follows the patterns described in sub-basin A2. The weighted imperviousness
for this sub-basin is 19%. Runoff during the 5-year and 100-year events are 3.76 cfs and 12.49
cfs respectively. Refer to the Appendix for the Existing Conditions Drainage Map.

Sub-Basin OS-C1
The off-site sub-basin consists of an area of 27.49 acres, located in the central portion of the
drainage study area. Drainage flows overland from east to west where it enters the existing
roadside ditch at Apex Ranch Road at DP 16 and is ultimately conveyed through an existing
culvert to the existing detention pond just west of Fletcherville Road. The weighted
imperviousness for this sub-basin is 9%. Runoff during the 5-year and 100-year events are 12.21
cfs and 59.93 cfs respectively. Refer to the Appendix for the Existing Conditions Drainage Map.

Sub-Basin OS-C2
The off-site sub-basin consists of an area of 6.15 acres, located in the central portion of the
drainage study area. Drainage flows overland from the east to west where it enters the existing
roadside ditch at Apex Ranch Road at DP 17 and is ultimately conveyed through an existing
culvert to the existing detention pond just west of Fletcherville Road. The weighted
imperviousness for this sub-basin is 17%. Runoff during the 5-year and 100-year events are 4.26
cfs and 15.78 cfs respectively. Refer to the Appendix for the Existing Conditions Drainage Map.

Sub-Basin OS-C3
The off-site sub-basin consists of an area of 21.89 acres, located in the northwest portion of the
drainage study area. Drainage flows overland from the west to east where it enters the existing
roadside ditch at Fletcherville Road and flows north at DP 18. The weighted imperviousness for
this sub-basin is 11%. Runoff during the 5-year and 100-year events are 11.63 cfs and 51.77 cfs
respectively. Refer to the Appendix for the Existing Conditions Drainage Map.

PROPOSED SUB-BASIN DESCRIPTIONS

For the proposed condition, stormwater will generally maintain historic flow patterns. The
proposed roadways will alter some of the existing flow paths. The roadway ditches will capture
runoff from the roadways and direct flows via proposed culverts back to the existing flow paths,
which will ultimately follow historic patterns or be capture by one of the six (6) proposed storm
water ponds. The proposed Site has been divided into 17 onsite basins A1-A2, B1-B6, C1-C6,
D1, and 5 offsite basins OS-A1 to OS-A2, and OS-C1 to OS-C3. The offsite basins are located
west of the Site and generally flow west towards to an existing detention pond, and existing grass
lined swales. Descriptions of each individual sub-basin can be found below. The off-site basins
are fully developed and no changes to the upstream basins are anticipated. Per Final Drainage
Report for Apex Ranch Estates by Terra Nova Engineering, dated September 3, 2008, the existing
extended detention basin, on the northwest corner of Apex Ranch Road and Fletcherville Lane
was designed and sized to provide water quality for the entire basins A-J of the Apex Ranch
Estates Final Drainage Report. This area includes all the proposed roadway extensions through
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the ROW preservation within the Apex Ranch Estates Subdivision. The six proposed full spectrum
extended detention basins will be designed to release flows less than or equal to historic rates for
this project before passing the property line. This project does not rely on the water quality or
detention volumes provided by the existing detention basin within Apex Ranch Estates.  More
detail regarding the proposed full spectrum extended detention basins can be found in the
detention basin of this report as well as the Appendix.

Sub-Basin A1
This on-site sub-basin consists of an area of 19.55 acres, located in the southwest corner of the
Site. Drainage flows overland from the northeast to the southwest where it is captured by an
existing culvert at DP 1 and outfalls west of Elbert Rd. There are no proposed improvements in
sub-basin A1. The weighted imperviousness for this sub-basin is 15%. Runoff during the 5-year
and 100-year events are 10.41 cfs and 41.24 cfs respectively. Due to the slight increase in sub-
basin imperviousness, the 100-yr runoff increases from 38.41 to 41.24 cfs. The additional runoff
will be accepted and mitigated through the nearly 1500 ft long, 50 ft wide existing drainage
channel located within the sub-basin. Flows from this basin will be collected in roadside ditches
along Elbert Rd and routed under Elbert Road. The runoff from this basin will not impact the Reata
subdivision south of the Site. The minor increase in flows is not anticipated to impact the capacity
of the existing culvert, which will be analyzed as part of the final drainage report.  Refer to the
Appendix for the Proposed Conditions Drainage Map.

Sub-Basin A2
This on-site sub-basin consists of an area of 58.27 acres, located in the southwest corner of the
Site. Improvements within this sub-basin include proposed roads, roadside ditches, culverts, and
proposed private full spectrum detention basin A2. Drainage flows overland from the northeast to
the southwest where it flows into proposed roadside ditches, is conveyed through proposed
stormwater culverts, and is ultimately captured by propose private full spectrum detention basin
A2 at DP 2. The weighted imperviousness for this sub-basin is 12%. Runoff during the 5-year and
100-year events are 20.99 cfs and 92.96 cfs respectively. Due to the increase in sub-basin
imperviousness, the 100-yr runoff for DP 2 is anticipated to increases from 87.58 cfs to 92.96 cfs.
The additional runoff will be collected and released at less than historic rates via a proposed
private full spectrum detention basin. Flows from this basin will exit into the Reata subdivision
south of the Site via existing, vegetated natural drainage channels and outfall to an existing stock
pond within the adjacent property south of the Site. The minor increase in flows will be mitigated
by the proposed full spectrum detention basin A2 and released a less than historic rates. Refer to
the Appendix for the Proposed Conditions Drainage Map.

Sub-Basin B1
This on-site sub-basin consists of an area of 40.74 acres, located in the south-central portion of
the Site. Improvements within this sub-basin include proposed roads, roadside ditches, culverts,
and proposed private full spectrum detention basin B1. Drainage flows overland from the north to
the south where it flows into proposed roadside ditches, is conveyed through proposed
stormwater culverts, and is ultimately captured by propose private full spectrum detention basin
B1 at DP 3. The weighted imperviousness for this sub-basin is 10%. Runoff during the 5-year and
100-year events are 16.77 cfs and 80.40 cfs respectively. Due to the increase in sub-basin
imperviousness, the 100-yr runoff for DP 3 is anticipated to increases from 72.48 cfs to 80.40 cfs.
The additional runoff will be collected and released at less than historic rates via a proposed
private full spectrum detention basin. Flows from this basin will exit into the Reata subdivision
south of the Site via existing, vegetated natural drainage channels and outfall to an existing stock
pond within the adjacent property south of the Site. The minor increase in flows will be mitigated
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by the proposed full spectrum detention basin B1 and released a less than historic rates.  Refer
to the Appendix for the Proposed Conditions Drainage Map.

Sub-Basin B2
This on-site sub-basin consists of an area of 16.00 acres, located in the south-central portion of
the Site. Drainage flows overland from the north to the south where it flows offsite at DP 4.
Improvements within this sub-basin include proposed public roads. This sub-basin includes an
approx. 14,351 sq ft improved area of roadway that will not be receiving water quality treatment.
A detailed discussion regarding water quality treatment has been included in Step-2 of the Four
Step Process. The weighted imperviousness for this sub-basin is 9%. Runoff during the 5-year
and 100-year events are 7.82 cfs and 38.64 cfs respectively. It is anticipated in a 100-yr storm
event the total runoff for DP 4 will reduce from 69.09 cfs to 38.64 cfs, as the proposed roadway
will cut off much of the upstream portion of the existing drainage basin and route those flows to a
proposed full spectrum detention basin. As such there are no anticipated downstream impacts.
Refer to the Appendix for the Proposed Conditions Drainage Map.

Sub-Basin B3
This on-site sub-basin consists of an area of 19.11 acres, located in the southeastern portion of
the Site. Drainage flows overland from the northwest to southeast where it flows off site at DP 5.
There are no proposed public improvements within this sub-basin, but single-family homes will be
constructed and excluded the large lot exclusion I.7.1.B.5 and discussed in step 2 of the four-step
process. The weighted imperviousness for this sub-basin is 7%. Runoff during the 5-year and
100-year events are 7.83 cfs and 42.71 cfs respectively. In the proposed conditions, it is
anticipated in a 100-yr storm event the total runoff for DP 5A (DP 5 in proposed conditions) will
reduce from 43.98 to 42.71, as such there are no anticipated downstream impacts. Refer to the
Appendix for the Proposed Conditions Drainage Map.

Sub-Basin B4
This on-site sub-basin consists of an area of 8.50 acres, located in the eastern portion of the Site.
Drainage flows overland from west to east where it flows offsite at DP 6. There are no proposed
public improvements within this sub-basin, but single-family homes will be constructed and
excluded the large lot exclusion I.7.1.B.5 and discussed in step 2 of the four-step process. The
weighted imperviousness for this sub-basin is 7%. Runoff during the 5-year and 100-year events
are 3.77 cfs and 20.58 cfs respectively. Due to the slight increase in sub-basin imperviousness in
proposed conditions, the 100-yr runoff for DP 6 increases from 18.64 to 20.58 cfs. The additional
runoff will sheet flow east across an 800 ft heavily vegetated and established natural area. Any
additional flows from this sub-basin will be negligible and is not anticipated to have any
downstream impacts. Refer to the Appendix for the proposed Conditions Drainage Map.

Sub-Basin B5
This on-site sub-basin consists of an area of 8.95 acres, located in the eastern portion of the Site.
Drainage flows overland from west to east where it flows offsite at DP 7. The weighted
imperviousness for this sub-basin is 7%. There are no proposed public improvements within this
sub-basin, but single-family homes will be constructed and excluded the large lot exclusion
I.7.1.B.5 and discussed in step 2 of the four-step process. Runoff during the 5-year and 100-year
events are 4.01 cfs and 21.85 cfs respectively. Due to the slight increase in sub-basin
imperviousness in proposed conditions, the 100-yr runoff for DP 7 increases from 19.63 to 21.85
cfs. The additional runoff will sheet flow east across a nearly 1400 ft heavily vegetated and
established natural area. Any additional flows from this sub-basin will be negligible and is not
anticipated to have any downstream impacts.  Refer to the Appendix for the Proposed Conditions
Drainage Map.
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Sub-Basin B6
This on-site sub-basin consists of an area of 53.31 acres, located in the central portion of the Site.
Improvements within this sub-basin include proposed roads, roadside ditches, and culverts.
Drainage flows overland from the northeast to the southwest where it flows into proposed roadside
ditches, is conveyed through a proposed stormwater culvert at DP 8, and into sub-basin B8. From
there, flows will follow path as described in sub-basin B8 where it will ultimately be captured in
proposed full spectrum detention basin B8. The weighted imperviousness for this sub-basin is
10%. Runoff during the 5-year and 100-year events are 22.55 cfs and 106.95 cfs respectively.
Refer to the Appendix for the Proposed Conditions Drainage Map.

Sub-Basin B7
This on-site sub-basin consists of an area of 2.46 acres, located in the southern portion of the
Site. Drainage flows overland from the north to south where it flows off site at DP 9. There are no
proposed improvements within this sub-basin. The weighted imperviousness for this sub-basin is
7%. Runoff during the 5-year and 100-year events are 1.13 cfs and 6.17 cfs respectively. Refer
to the Appendix for the Proposed Conditions Drainage Map.

Sub-Basin B8
This on-site sub-basin consists of an area of 9.52 acres, located in the southern portion of the
Site. Drainage flows overland from the north to south where it is captured by proposed private full
spectrum extended detention basin B8 at DP 10. It should be noted that sub-basin B8 accepts
flows from sub-basin B6 at DP 8. Refer to sub-basin B6 for information regarding the proposed
flows from sub-basin B6. Aside from the proposed extended detention basin there are no
proposed improvements within this sub-basin. The weighted imperviousness for this sub-basin is
7%. Runoff during the 5-year and 100-year events are 4.22 cfs and 23.05 cfs respectively. In
addition to the increase of imperviousness, sub-basin B8 is also accepting flows from sub-basin
B6 to the north. The combination of these factors results in a proposed increase of flows at DP
10 (DP 5 in existing conditions) from 43.40 cfs to 130.00 cfs. The additional runoff will be collected
and released at less than historic rates via a proposed private full spectrum detention basin. Flows
from this basin will exit into the Reata subdivision south of the Site  via existing, vegetated natural
drainage channel and outfall to an existing established vegetated area within the adjacent
property south of the Site. The minor increase in flows will be mitigated by the proposed full
spectrum detention basin B8 and released a less than historic rates.  Refer to the Appendix for
the Proposed Conditions Drainage Map.

Sub-Basin C1
This on-site sub-basin consists of an area of 25.91 acres, located in the central portion of the Site.
Drainage flows overland from east to west where it flows offsite at DP 11 into offsite basin OS-C1
where flows travel overland into an existing roadside ditch and ultimately into an existing
stormwater detention pond. The existing extended detention basin was not sized to detain this
flow, but the flows will by-pass as they do in the existing condition. This sub-basin includes an
approx. 22,316 sq ft improved area of roadway that will not be receiving water quality treatment.
A detailed discussion regarding water quality treatment has been included in Step-2 of the Four
Step Process. The weighted imperviousness for this sub-basin is 9%. Runoff during the 5-year
and 100-year events are 11.18 cfs and 55.47 cfs respectively. In the proposed conditions, it is
anticipated in a 100-yr storm event the total runoff for DP 11 (DP 8 in existing conditions) will
reduce from 95.74 cfs to 42.71 cfs, as the proposed roadway will cut off much of the upstream
portion of the existing drainage basin and route those flows to a proposed full spectrum detention
basin. As such there are no anticipated downstream impacts. Refer to the Appendix for the
Proposed Conditions Drainage Map.



Preliminary Drainage Report
Overlook Subdivision, El Paso County, CO

11

Sub-Basin C2
This on-site sub-basin consists of an area of 17.03 acres, located in the central portion of the Site.
Drainage flows overland from northeast to southwest where it is captured by proposed roadside
ditches and is ultimately conveyed to proposed private stormwater pond C2 at DP 12.
Improvements within this sub-basin include proposed public roads, and a proposed private full
spectrum detention basin. The weighted imperviousness for this sub-basin is 12%. Runoff during
the 5-year and 100-year events are 8.08 cfs and 34.64 cfs respectively. Due to the increase in
sub-basin imperviousness, the 100-yr runoff for DP 12 (DP 9 in existing conditions) is anticipated
to increases from 16.77 cfs to 34.64 cfs. The additional runoff will be collected and released at
less than historic rates via a proposed private full spectrum detention basin. Flows from this basin
will exit via proposed roadside ditches and culverts where it is ultimately captured by the existing
detention ponds. The increase in flows will be mitigated by the proposed full spectrum detention
basin C2 and released a less than historic rates.   Refer to the Appendix for the Proposed
Conditions Drainage Map.

Sub-Basin C3
This on-site sub-basin consists of an area of 3.96 acres, located in the central portion of the Site.
Drainage flows overland from east to west where it flows offsite at DP 13 into offsite basin OS-C3
where flows travel overland into an existing roadside ditch and then north along Fletcherville Lane.
Improvements within this sub-basin include proposed public roads. This sub-basin includes an
approx. 6,530 sq ft improved area of roadway that will not be receiving water quality treatment. A
detailed discussion regarding water quality treatment has been included in Step-2 of the Four
Step Process. The weighted imperviousness for this sub-basin is 11%. Runoff during the 5-year
and 100-year events are 2.36 cfs and 10.80 cfs respectively. In the proposed conditions, it is
anticipated in a 100-yr storm event the total runoff for DP 13 (DP 10 in existing conditions) will
reduce from 11.89 cfs to 10.80 cfs, as such there are no anticipated downstream impacts Refer
to the Appendix for the Proposed Conditions Drainage Map.

Sub-Basin C4
This on-site sub-basin consists of an area of 6.37 acres, located in the northern central portion of
the Site. Drainage flows overland from south to north where it flows offsite at DP 14. There are
no proposed public improvements within this sub-basin, but single-family homes will be
constructed and excluded the large lot exclusion I.7.1.B.5 and discussed in step 2 of the four-step
process. The weighted imperviousness for this sub-basin is 7%. Runoff during the 5-year and
100-year events are 2.83 cfs and 15.42 cfs respectively. Due to the slight increase in sub-basin
imperviousness, the 100-yr runoff for DP 14 (DP 11 in existing conditions) increases from 13.87
cfs to 15.42 cfs. The additional runoff will sheet flow east across a nearly 700 ft wide heavily
vegetated and established natural area. Any additional flows from this sub-basin will be negligible
and is not anticipated to have any downstream impacts. Refer to the Appendix for the Proposed
Conditions Drainage Map.

Sub-Basin C5
This on-site sub-basin consists of an area of 10.50 acres, located in the northern central portion
of the Site. Drainage flows overland from south to north where it flows offsite at DP 15. There are
no proposed public improvements within this sub-basin, but single-family homes will be
constructed and excluded the large lot exclusion I.7.1.B.5 and discussed in step 2 of the four-step
process.  The weighted imperviousness for this sub-basin is 7%. Runoff during the 5-year and
100-year events are 4.44 cfs and 24.20 cfs respectively. Due to the slight increase in sub-basin
imperviousness, the 100-yr runoff for DP 15 (DP 12 in existing conditions) increases from 21.72
cfs to 24.20 cfs. The additional runoff will sheet flow east across a nearly 830 ft wide heavily
vegetated and established natural area. Any additional flows from this sub-basin will be negligible
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and is not anticipated to have any downstream impacts.  Refer to the Appendix for the Proposed
Conditions Drainage Map.

Sub-Basin C6
This on-site sub-basin consists of an area of 21.29 acres, located in the eastern central portion of
the Site. Improvements within this sub-basin include proposed roads, roadside ditches, a full
spectrum detention basin, and culverts Drainage flows overland from west to east where it gets
captured by roadside ditches and ultimately flows to proposed private full spectrum detention
basin C6 at DP 16. The weighted imperviousness for this sub-basin is 13%. Runoff during the 5-
year and 100-year events are 12.27 cfs and 50.85 cfs respectively. Refer to the Appendix for the
Proposed Conditions Drainage Map.

Sub-Basin D1
This on-site sub-basin consists of an area of 29.38 acres, located in the northeast portion of the
Site. Improvements within this sub-basin include proposed roads, roadside ditches, a full
spectrum detention basin, and culverts Drainage flows overland from southwest to northeast
where it gets captured by roadside ditches and ultimately flows to proposed private full spectrum
detention basin D1 at DP 17. The weighted imperviousness for this sub-basin is 9%. Runoff during
the 5-year and 100-year events are 13.56 cfs and 67.33 cfs respectively. Due to the increase in
sub-basin imperviousness, the 100-yr runoff for DP 17 (DP 13 in existing conditions) is anticipated
to increases from 56.62 cfs to 67.33 cfs. The additional runoff will be collected and released at
less than historic rates via a proposed private full spectrum detention basin. Flows from this basin
will outfall to the established vegetated area within the adjacent property to the east. There are
no anticipated downstream impacts. Refer to the Appendix for the Proposed Conditions Drainage
Map.

Sub-Basin OS-A1
The off-site sub-basin consists of an area of 4.06 acres, located in the western central portion of
the drainage study area. Drainage flows overland from the northeast to southwest where it is
captured by an existing drainage culvert at DP 18 and directed west of Elbert Road. The weighted
imperviousness for this sub-basin is 25%. Runoff during the 5-year and 100-year events are 4.12
cfs and 12.86 cfs respectively. Refer to the Appendix for the Proposed Conditions Drainage Map.

Sub-Basin OS-A2
The off-site sub-basin consists of an area of 4.45 acres, located in the central portion of the
drainage study area. Drainage flows overland from the north to south where it enters sub-basin
A2 at DP 19 and follows the patterns described in sub-basin A2. The weighted imperviousness
for this sub-basin is 7%. Runoff during the 5-year and 100-year events are 2.10 cfs and 11.46 cfs
respectively. Refer to the Appendix for the Proposed Conditions Drainage Map.

Sub-Basin OS-C1
The off-site sub-basin consists of an area of 27.49 acres, located in the central portion of the
drainage study area. Drainage flows overland from east to west where it enters the existing
roadside ditch at Apex Ranch Road at DP 20 and is ultimately conveyed through an existing
culvert to the existing detention pond just west of Fletcherville Road. The weighted
imperviousness for this sub-basin is 9%. Runoff during the 5-year and 100-year events are 12.21
cfs and 59.93 cfs respectively. Refer to the Appendix for the Proposed Conditions Drainage Map.
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Sub-Basin OS-C2
The off-site sub-basin consists of an area of 6.15 acres, located in the central portion of the
drainage study area. Drainage flows overland from the east to west where it enters the existing
roadside ditch at Apex Ranch Road at DP 21 and is ultimately conveyed through an existing
culvert to the existing detention pond just west of Fletcherville Road. The weighted
imperviousness for this sub-basin is 17%. Runoff during the 5-year and 100-year events are 4.26
cfs and 15.78 cfs respectively. Refer to the Appendix for the Proposed Conditions Drainage Map.

Sub-Basin OS-C3
The off-site sub-basin consists of an area of 21.89 acres, located in the northwest portion of the
drainage study area. Drainage flows overland from the west to east where it enters the existing
roadside ditch at Fletcherville Road and flows north at DP 22. The weighted imperviousness for
this sub-basin is 11%. Runoff during the 5-year and 100-year events are 11.63 cfs and 51.77 cfs
respectively. Refer to the Appendix for the Proposed Conditions Drainage Map.

DRAINAGE DESIGN CRITERIA

DEVELOPMENT CRITERIA REFERENCE

The proposed storm facilities are designed to be in compliance with the City of Colorado Springs
and El Paso County “Drainage Criteria Manual (DCM)” dated October 2018 (”the MANUAL”), El
Paso County “Engineering Criteria Manual” (“the Engineering Manual”), Chapter 6 and Section
3.2.1 of Chapter 13 of the City of Colorado Springs Drainage Criteria Manual dated May 2014
(“the Colorado Springs MANUAL”).

Site drainage is not significantly impacted by such constraints as utilities or existing development.

HYDROLOGIC CRITERIA

The 5-year and 100-year design storm events were used in determining rainfall and runoff for the
proposed drainage system per chapter 6 of the CRITERIA. Table 6-2 of the CRITERIA is the
source for rainfall data for the 5-year and 100-year design storm events. Design runoff was
calculated using the Rational Method for developed conditions as established in the CRITERIA
and MANUAL. Runoff coefficients for the proposed development were determined using Table 6-
6 of the CRITERIA by calculating weighted impervious values for each specific site basin. The
detention storage requirement was calculated using Full Spectrum Detention methods as
specified in the CRITERIA and MANUAL.

HYDRAULIC CRITERIA
Applicable design methods were utilized to size the proposed ponds, and culverts, which includes
the use of the UD-Detention spreadsheet, rational calculations spreadsheet, and FlowMaster, V8i
software.

DETENTION

Six full spectrum detention ponds are proposed in order to maintain historic flows and water
quality.  Mile High Flood District’s UD-detention spreadsheet was utilized to design the preliminary
sizing of each pond. Preliminary sizing table can be found below. Preliminary UD-Detention Sizing
calculations can be found in the Appendix. The preliminary drainage maps show the general size
and location of the proposed full spectrum detention ponds.
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Pond Calculation Comparison Table

Pond
Basin
Area

(Acres)

WQCV
Volume*
(Ac-ft)

100YR
Volume
(Ac-ft)

Total
Volume

Required
(Ac-ft)

Total
Volume

Provided
(Ac-ft)

A2 58.27 0.120 1.679 2.346 3.722

B1 40.74 0.048 1.120 1.503 2.132

B8 62.83 0.069 1.680 2.207 3.484

C2 17.03 0.042 0.491 0.686 1.033

C6 21.29 0.061 0.626 0.891 1.463

D1 29.38 0.025 0.786 1.032 1.724

*WQCV volume is sized only for proposed impervious roadways

As detailed in the Four-Step process. The majority of the site is to be exempt of water quality
based on ECM Appendix I Section I.7.B.5: Large Lot Single Family exclusion, as such when sizing
the proposed private full spectrum extended detention basins the WQCV was overridden based
on calculated WQCV for the required roadway area only. The additional UD-Detention
spreadsheets utilized to determine WQCV have been included in the Appendix. Final design and
fully detailed MHFD UD-Detention Spreadsheet will be included in subsequent Final Drainage
Report submittals including the final location, size and design of pond features such as the
location and size of the emergency spillway,  any downstream energy dissipation or design of
outlet structures. These items will be coordinated in detail as part of the final drainage report.

CULVERT, CHANNEL, & SWALE SIZING
Detailed sizing of the road culvert crossings will be included in a subsequent Final Drainage
Report. It is anticipated that 18”-72” pipes will be sufficient for the proposed culverts. In addition
to the proposed culverts, there are to be roadside ditches along the proposed public roadways
associate with the project. These will be analyzed to ensure they are hydraulically adequate at
the time of Final Drainage Report submittal.

CHANNEL STABILIZATION
The Project intends on using natural swales to convey flow where appropriate. Proposed drainage
easements have been proposed on the Preliminary Plan in locations where the natural channels
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convey flow a substantial amount of flow between properties. A detailed hydraulic analysis of
these natural channels and any proposed improvements to the channels will be required a as a
part of the future final drainage reports.

In areas where proposed full spectrum detention ponds are proposed, the concentrated flow
discharging from the proposed outfalls into existing drainageways. The full spectrum detention
ponds will be required to release at less than historic flows. These flows will be mitigated by the
use of level spreaders, riprap and strategic placement of pond outfalls. The level spreaders will
spread the flow longitudinally, allowing time for increased infiltration and dissipating velocity
before flowing offsite to adjacent properties. A conceptual exhibit has been provided in the
Appendix to illustrate how these measures could be implemented. The exhibit also demonstrates
the existing flow patterns on adjacent properties.  Full calculations and final design of the full
spectrum detention ponds and the proposed mitigation measures will be provided with the Final
Plat and construction documents.

THE FOUR STEP PROCESS

The Project was designed in accordance with the four-step process to minimize adverse impacts
of urbanization, as outlined in the El Paso County Engineering Manual for BMP selection as noted
below:

Step 1. Employ Runoff Reduction Practices – The project is proposing a low-density
residential development that will be designed to minimize the impact to the current existing
terrain. Per Section I.7.1B of Appendix I of the ECM, the single-family residences fall under
the large lot exemption as the total impervious area is less than 10% of the area. Homes
are typically placed in the center of the lot and provide long distances for infiltration across
natural terrain. The Site’s proposed paved roadways will increase the Site’s impervious
area; however, roadside ditches and channels will be constructed to slow down the runoff
velocity and reduce runoff peaks. The six proposed full spectrum detention ponds will be
used to capture stormwater, provide water quality treatment, and maintain flows
discharging off site at or below historic levels.

Step 2. Provide a Water Quality Capture Volume – Permanent water quality measures
and detention facilities will be necessary for the Project.  Temporary water quality and
erosion control measures will be provided during construction to prevent sediment laden
water from discharging from the Site. Per ECM Appendix I Section I.7.B.5: Large Lot
Single Family exclusion, most of the proposed site will be excluded from water quality, lot
imperviousness shall be limited to 10 percent or less. Refer to Appendix for PBMP
Tributary Areas map. Per ECM Appendix I Section 1.7.C.1.a., 20% of the development
site or less than 1 acre can be excluded from providing water quality. As mentioned, 0.99
acres (43,197 sq ft of impervious area will not be able to be treated which is less than 20%
of the overall site. Refer to the Appendix for the PBMP Tributary Areas that outlines the
areas excluded. A table has been provided below which outlines the water quality
condition for the different areas of the Site. In addition to the six proposed private full
spectrum extended detention basins.
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Condition Total Area
(AC) Sub-Basins

On Site Flows Excluded from Water Quality (Exclusion
I.7.1.B.5: Large Lot Single Family) 393.43 A1, A2, B1-B8, C1-C6, D1

On Site Flows, Flowing Offsite Not Receiving Water
Quality (Exclusion I.7.1.C.1.a WQCV Standard) 0.99 B2, C1, C3

On Site Flows Receiving Water Quality Treatment On-
Site (Roadways) 10.43 A1, A2, B1, B2, B6, C1-

C3, C6, D1

Step 3 Stabilize Drainageways– Stabilizing proposed roadside ditches, swales, and
channels by designing them with slopes that control the flow rates. Placement of riprap
upstream and downstream of culverts to help reduce erosion of the roadside ditches.
Check dams will be used in areas with steeper grades to slow the runoff. We anticipate
this will minimize erosion. Existing drainage ways will be graded to reduce the velocity of
the water to minimize erosion. A detailed hydraulic analysis of these natural channels and
any proposed improvements to the channels will be required a as a part of the future final
drainage reports.

Step 4. Implement Site Specific and Other Source Control BMPs – The erosion control
construction BMPs of the Project were designed to reduce contamination. Source control
BMPs include the use of vehicle tracking control, culvert protection, stockpile
management, and stabilized staging areas.

DRAINAGE FEES

FEES
The project is within the Upper Black Squirrel Drainage Basin (CHBS2000), La Vega Ranch
Drainage Basin (CHBR0400), East Kiowa Creek Drainage Basin (KIKI0400), and Bijou Creek
Drainage Basin (BIBI0200) all four of which are not part of the El Paso County Drainage Basin
Fee Program. As such, no drainage fees are due with this Project.

SUMMARY

This report has been prepared in accordance with El Paso County stormwater criteria. It outlines
the Site design for the 5-year and 100-year storm events drainage system. The drainage design
presented within this report conforms to the criteria presented in the MANUAL Additionally, as the
proposed full spectrum pond release rates are to be designed less than historic rates, the Site
runoff and storm drain facilities will not adversely affect the downstream and surrounding
developments.
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Hydrologic Soil Group

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

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 18.1 4.1%

42 Kettle-Rock outcrop 
complex

B 135.4 30.8%

66 Peyton sandy loam, 1 to 
5 percent slopes

B 1.7 0.4%

68 Peyton-Pring complex, 3 
to 8 percent slopes

B 91.1 20.7%

69 Peyton-Pring complex, 8 
to 15 percent slopes

B 5.6 1.3%

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 171.8 39.0%

72 Pring coarse sandy 
loam, 8 to 15 percent 
slopes

B 16.2 3.7%

Totals for Area of Interest 440.0 100.0%
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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

6/21/2023
Page 4 of 4
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EXISTING CONDITIONS
PROJECT NAME: Overlook DATE: #########

PROJECT NUMBER: 196239003
CALCULATED BY: GKS

CHECKED BY: KRK
SOIL: B

LAND USE: AREA AREA AREA AREA
2-YEAR COEFF. 0.05 0.02 0.89
5-YEAR COEFF. 0.12 0.08 0.90

10-YEAR COEFF. 0.20 0.15 0.92
100-YEAR COEFF. 0.39 0.35 0.96

IMPERVIOUS % 7% 0% 100%

RESIDENTIAL (>5AC)
PASTURE/MEADOW
(SOIL GROUP A/B) PAVEMENT TOTAL

DESIGN DESIGN AREA AREA AREA AREA AREA
BASIN POINT (AC) (AC) (AC) (AC) (AC) C(2) C(5) C(10) C(100) Imp %

A1 1 18.28 1.64 19.92 0.09 0.15 0.21 0.40 8%
A2 2 60.84 0.66 61.50 0.03 0.09 0.16 0.36 1%
B1 3 45.75 45.75 0.02 0.08 0.15 0.35 0%
B2 4 42.42 42.42 0.02 0.08 0.15 0.35 0%
B3 5 18.62 18.62 0.02 0.08 0.15 0.35 0%

B3A 5A 31.03 31.03 0.02 0.08 0.15 0.35 0%
B4 6 8.59 8.59 0.02 0.08 0.15 0.35 0%
B5 7 8.95 8.95 0.02 0.08 0.15 0.35 0%
C1 8 53.41 53.41 0.02 0.08 0.15 0.35 0%
C2 9 8.47 8.47 0.02 0.08 0.15 0.35 0%
C3 10 5.55 5.55 0.02 0.08 0.15 0.35 0%
C4 11 6.40 6.40 0.02 0.08 0.15 0.35 0%
C5 12 10.50 10.50 0.02 0.08 0.15 0.35 0%
D1 13 29.73 29.73 0.02 0.08 0.15 0.35 0%

OS-A1 14 3.29 0.77 4.06 0.19 0.24 0.30 0.47 19%
OS-A2 15 4.45 4.45 0.05 0.12 0.20 0.39 7%
OS-C1 16 26.86 0.63 27.49 0.07 0.14 0.22 0.40 9%
OS-C2 17 5.48 0.67 6.15 0.14 0.20 0.28 0.45 17%
OS-C3 18 20.84 1.05 21.89 0.09 0.16 0.23 0.42 11%

57.63 351.83 5.42 0.00 414.88 0.04 0.10 0.17 0.36 2%
14% 85% 1% 0% 100%

Note: Land use coefficients sourced from City of Colorado Springs Drainage Criteria Manual, Volume 1, Table 6-6.

TOTAL - OVERALL

FDR Basins

STANDARD FORM SF-1
RUNOFF COEFFICIENTS - IMPERVIOUS CALCULATION

RESIDENTIAL
(>5AC)

PASTURE/MEADOW
(SOIL GROUP A/B) PAVEMENT



Overlook DATE: 11/27/2023
196239003
GKS
KRK

FINAL
Tc

DESIGN AREA C5 LENGTH SLOPE Ti LENGTH SLOPE Cv VEL Tt COMP. TOTAL TOTAL TOTAL Tc

BASIN Ac Ft % Min. Ft. % fps Min. tc LENGTH SLOPE IMP. Min. Min.
(1) (2) (3) (4) (5) (6) (7) (8) (9) (11) (12) (13) (14) (15) (16) (17)

A1 19.92 0.15 300 18.0% 11.5 2,066 5.7% 2.5 0.6 57.7 69.2 2366 7.3% 8% 23.1 23.1
A2 61.50 0.09 300 18.0% 12.3 3,677 5.7% 2.5 0.6 102.7 114.9 3977 6.6% 1% 32.1 32.1
B1 45.75 0.08 300 25.0% 11.1 2,577 6.5% 2.5 0.6 67.4 78.5 2877 8.4% 26.0 26.0
B2 42.42 0.08 300 6.9% 17.0 2,347 10.3% 2.5 0.8 48.8 65.8 2647 9.9% 24.7 24.7
B3 18.62 0.08 300 23.0% 11.4 1,968 9.9% 2.5 0.8 41.7 53.1 2268 11.6% 22.6 22.6

B3A 31.03 0.08 301 123.0% 6.5 1,969 109.9% 3.5 3.7 8.9 15.5 2270 111.6% 22.6 15.5
B4 8.59 0.08 300 2.0% 25.7 308 13.4% 2.5 0.9 5.6 31.3 608 7.8% 13.4 13.4
B5 8.95 0.08 300 2.5% 23.9 243 2.4% 2.5 0.4 10.5 34.3 543 2.5% 13.0 13.0
C1 53.41 0.08 300 1.6% 27.7 1,593 6.3% 2.5 0.6 42.3 70.0 1893 5.6% 20.5 20.5
C2 8.47 0.08 300 25.0% 11.1 887 4.9% 2.5 0.6 26.7 37.8 1187 10.0% 16.6 16.6
C3 5.55 0.08 300 6.9% 17.0 383 5.6% 2.5 0.6 10.8 27.8 683 6.2% 13.8 13.8
C4 6.40 0.08 300 5.9% 17.9 317 6.4% 2.5 0.6 8.4 26.3 617 6.2% 13.4 13.4
C5 10.50 0.08 300 2.5% 23.9 602 14.8% 2.5 1.0 10.4 34.3 902 10.7% 15.0 15.0
D1 29.73 0.08 300 1.5% 28.3 1,153 1.6% 2.5 0.3 60.8 89.1 1453 1.6% 18.1 18.1

OS-A1 4.06 0.24 300 5.0% 16.1 161 5.0% 2.5 0.6 4.8 20.9 461 5.0% 12.6 12.6
OS-A2 4.45 0.12 250 10.0% 13.2 2.5 13.2 250 10.0% 19% 11.4 11.4
OS-C1 27.49 0.14 300 25.0% 10.4 1,195 5.0% 2.5 0.6 35.6 46.1 1495 9.0% 9% 18.3 18.3
OS-C2 6.15 0.20 300 5.8% 15.9 865 5.8% 2.5 0.6 24.0 39.9 1165 5.8% 17% 16.5 16.5
OS-C3 21.89 0.16 300 6.9% 15.7 874 6.9% 2.5 0.7 22.2 37.9 1174 6.9% 11% 16.5 16.5

Note: Conveyance coefficient from Table 6-7 of DCM

FDR Basins

CHECKED BY:

STANDARD FORM SF-2

Tc CHECK
(URBANIZED BASINS)

PROJECT NAME:
PROJECT NUMBER:

DATA
INITIAL

TIME (Ti)
TRAVEL TIME

(Tt)
SUB-BASIN

CALCULATED BY:

Time of Concentration

EXISTING CONDITIONS

ࢉ࢚ =
ࡸ
૚ૡ૙ + ૚૙࢚࢏ =

૙. ૜ૢ૞(૚.૚ − (૞࡯ ࢏ࡸ
૙૙.૜૜ࡿ

ࢂ = ૙.૞࢝ࡿ࢜࡯
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(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)
1 A1 19.92 0.09 23.14 1.83 2.30 4.19
2 A2 61.50 0.03 32.09 1.80 1.91 3.44
3 B1 45.75 0.02 25.98 0.92 2.16 1.98
4 B2 42.42 0.02 24.71 0.85 2.22 1.88
5 B3 18.62 0.02 22.60 0.37 2.32 0.87

5A B3A 31.03 0.02 15.47 0.62 2.78 1.72
6 B4 8.59 0.02 13.38 0.17 2.95 0.51
7 B5 8.95 0.02 13.02 0.18 2.98 0.53
8 C1 53.41 0.02 20.52 1.07 2.44 2.61
9 C2 8.47 0.02 16.59 0.17 2.69 0.46

10 C3 5.55 0.02 13.79 0.11 2.91 0.32
11 C4 6.40 0.02 13.43 0.13 2.94 0.38
12 C5 10.50 0.02 15.01 0.21 2.81 0.59
13 D1 29.73 0.02 18.07 0.59 2.59 1.54
14 OS-A1 4.06 0.19 11.39 0.75 3.14 2.36
15 OS-A2 4.45 0.05 18.31 0.22 2.58 0.57
16 OS-C1 27.49 0.07 18.31 1.90 2.58 4.90
17 OS-C2 6.15 0.14 16.47 0.87 2.70 2.35
18 OS-C3 21.89 0.09 16.52 1.98 2.70 5.33

Note: Rainfall intensity from Figure 6-5 IDF Equations

PIPE TRAVEL TIME

ST
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E

(1)

CALCULATED BY:
CHECKED BY:

DIRECT RUNOFF TOTAL RUNOFF STREET

PROJECT NUMBER:

STANDARD FORM SF-3
STORM DRAINAGE DESIGN - RATIONAL METHOD 2 YEAR EVENT

PROJECT NAME: EXISTING CONDITIONS 11/27/2023

૛ࡵ = −૚.૚ૢ ܖܔ ࢔࢏࢓,ࢉ࢚ + ૟.૙૜૞
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(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)
1 A1 19.92 0.15 23.14 2.94 2.87 8.43
2 A2 61.50 0.09 32.09 5.46 2.38 13.00
3 B1 45.75 0.08 25.98 3.66 2.70 9.87
4 B2 42.42 0.08 24.71 3.39 2.77 9.41
5 B3 18.62 0.08 22.60 1.49 2.91 4.33

5A B3A 31.03 0.08 15.47 2.48 3.47 8.63
6 B4 8.59 0.08 13.38 0.69 3.69 2.54
7 B5 8.95 0.08 13.02 0.72 3.73 2.67
8 C1 53.41 0.08 20.52 4.27 3.05 13.04
9 C2 8.47 0.08 16.59 0.68 3.37 2.28

10 C3 5.55 0.08 13.79 0.44 3.65 1.62
11 C4 6.40 0.08 13.43 0.51 3.69 1.89
12 C5 10.50 0.08 15.01 0.84 3.52 2.96
13 D1 29.73 0.08 18.07 2.38 3.24 7.71
14 OS-A1 4.06 0.24 11.39 0.96 3.93 3.76
15 OS-A2 4.45 0.12 18.31 0.53 3.22 1.72
16 OS-C1 27.49 0.14 18.31 3.79 3.22 12.21
17 OS-C2 6.15 0.20 16.47 1.26 3.38 4.26
18 OS-C3 21.89 0.16 16.52 3.45 3.38 11.63

Note: Rainfall intensity from Figure 6-5 IDF Equations
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E

(1)

STANDARD FORM SF-3
STORM DRAINAGE DESIGN - RATIONAL METHOD 5 YEAR EVENT

11/27/2023

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME

PROJECT NAME:
PROJECT NUMBER:

CALCULATED BY:
CHECKED BY:

EXISTING CONDITIONS

૞ࡵ = −૚.૞ ܖܔ ࢔࢏࢓,ࢉ࢚ + ૠ.૞ૡ૜
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(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)
1 A1 19.92 0.40 23.14 7.97 4.82 38.41
2 A2 61.50 0.36 32.09 21.93 3.99 87.58
3 B1 45.75 0.35 25.98 16.01 4.53 72.48
4 B2 42.42 0.35 24.71 14.85 4.65 69.09
5 B3 18.62 0.35 22.60 6.52 4.88 31.79

5A B3A 31.03 0.35 15.47 10.86 5.83 63.35
6 B4 8.59 0.35 13.38 3.01 6.20 18.64
7 B5 8.95 0.35 13.02 3.13 6.27 19.63
8 C1 53.41 0.35 20.52 18.69 5.12 95.74
9 C2 8.47 0.35 16.59 2.96 5.66 16.77

10 C3 5.55 0.35 13.79 1.94 6.12 11.89
11 C4 6.40 0.35 13.43 2.24 6.19 13.87
12 C5 10.50 0.35 15.01 3.68 5.91 21.72
13 D1 29.73 0.35 18.07 10.41 5.44 56.62
14 OS-A1 4.06 0.47 11.39 1.89 6.60 12.49
15 OS-A2 4.45 0.39 18.31 1.74 5.41 9.39
16 OS-C1 27.49 0.40 18.31 11.08 5.41 59.93
17 OS-C2 6.15 0.45 16.47 2.78 5.67 15.78
18 OS-C3 21.89 0.42 16.52 9.14 5.67 51.77

Note: Rainfall intensity from Figure 6-5 IDF Equations

CALCULATED BY:

STANDARD FORM SF-3
STORM DRAINAGE DESIGN - RATIONAL METHOD 100 YEAR EVENT

PROJECT NAME: 11/27/2023
PROJECT NUMBER:

EXISTING CONDITIONS

TRAVEL TIME

ST
O
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M

L
IN

E

(1)

PIPE
CHECKED BY:

DIRECT RUNOFF TOTAL RUNOFF STREET

૚૙૙ࡵ = −૛.૞૛ ܖܔ ࢔࢏࢓,ࢉ࢚ +12.735



PROJECT NAME: Overlook 11/27/2023
PROJECT NUMBER: 196239003
CALCULATED BY: GKS

CHECKED BY: KRK

Q2 Q5 Q100

1 A1 19.92 4.19 8.43 38.41 8%
2 A2 61.50 3.44 13.00 87.58 1%
3 B1 45.75 1.98 9.87 72.48 0%
4 B2 42.42 1.88 9.41 69.09 0%
5 B3 18.62 0.87 4.33 31.79 0%

5A B3A 31.03 1.72 8.63 63.35 0%
6 B4 8.59 0.51 2.54 18.64 0%
7 B5 8.95 0.53 2.67 19.63 0%
8 C1 53.41 2.61 13.04 95.74 0%
9 C2 8.47 0.46 2.28 16.77 0%

10 C3 5.55 0.32 1.62 11.89 0%
11 C4 6.40 0.38 1.89 13.87 0%
12 C5 10.50 0.59 2.96 21.72 0%
13 D1 29.73 1.54 7.71 56.62 0%
14 OS-A1 4.06 2.36 3.76 12.49 19%
15 OS-A2 4.45 0.57 1.72 9.39 7%
16 OS-C1 27.49 4.90 12.21 59.93 9%
17 OS-C2 6.15 2.35 4.26 15.78 17%
18 OS-C3 21.89 5.33 11.63 51.77 11%

81.42 7.63 21.43 125.99 3%
155.36 7.49 37.44 274.98 0%
84.33 4.35 21.78 159.98 0%
29.73 1.54 7.71 56.62 0%

350.84 21.01 88.37 617.56 1%

8.51 2.93 5.48 21.87 13%
55.53 12.58 28.11 127.48 11%
64.04 15.52 33.59 149.36 11%

414.88 36.53 121.96 766.92 2%

DESIGN POINT

PDR Basins

% IMPERVIOUSTRIBUTARY
BASINS

TRIBUTARY AREA
(AC)

CFS

SITE TOTAL

ON-SITE BASIN TOTAL
BASIN A TOTAL
BASIN B TOTAL

OFF-SITE BASIN C

ON-SITE TOTAL
OFF-SITE BASIN TOTAL

OFF-SITE BASIN A

BASIN C TOTAL
BASIN D TOTAL

EXISTING CONDITIONS RATIONAL CALCULATIONS SUMMARY

OFF-SITE TOTAL



PROPOSED CONDITIONS
PROJECT NAME: Overlook DATE: 8/7/2023

PROJECT NUMBER: 196239003
CALCULATED BY: GKS

CHECKED BY: KRK
SOIL: B

LAND USE: AREA AREA AREA AREA
2-YEAR COEFF. 0.05 0.02 0.89
5-YEAR COEFF. 0.12 0.08 0.90

10-YEAR COEFF. 0.20 0.15 0.92
100-YEAR COEFF. 0.39 0.35 0.96

IMPERVIOUS % 7% 0% 100%

RESIDENTIAL (>5AC)
PASTURE/MEADOW
(SOIL GROUP A/B) PAVEMENT TOTAL

DESIGN DESIGN AREA AREA AREA AREA AREA
BASIN POINT (AC) (AC) (AC) (AC) (AC) C(2) C(5) C(10) C(100) Imp %

A1 1 17.91 1.64 19.55 0.12 0.19 0.26 0.44 15%
A2 2 55.40 2.87 58.27 0.09 0.16 0.24 0.42 12%
B1 3 39.58 1.16 40.74 0.07 0.14 0.22 0.41 10%
B2 4 15.66 0.34 16.00 0.07 0.14 0.22 0.40 9%
B3 5 19.11 19.11 0.05 0.12 0.20 0.39 7%
B4 6 8.50 8.50 0.05 0.12 0.20 0.39 7%
B5 7 8.95 8.95 0.05 0.12 0.20 0.39 7%
B6 8 51.65 1.66 53.31 0.08 0.14 0.22 0.41 10%
B7 9 2.46 2.46 0.05 0.12 0.20 0.39 7%
B8 10 9.52 9.52 0.05 0.12 0.20 0.39 7%
C1 11 25.38 0.53 25.91 0.07 0.14 0.21 0.40 9%
C2 12 16.03 1.00 17.03 0.10 0.17 0.24 0.42 12%
C3 13 3.80 0.16 3.96 0.08 0.15 0.23 0.41 11%
C4 14 6.37 6.37 0.05 0.12 0.20 0.39 7%
C5 15 10.50 10.50 0.05 0.12 0.20 0.39 7%
C6 16 19.82 1.47 21.29 0.11 0.17 0.25 0.43 13%
D1 17 28.79 0.59 29.38 0.07 0.14 0.21 0.40 9%

OS-A1 18 3.29 0.77 4.06 0.21 0.27 0.34 0.50 25%
OS-A2 19 4.45 4.45 0.05 0.12 0.20 0.39 7%
OS-C1 20 26.86 0.63 27.49 0.07 0.14 0.22 0.40 9%
OS-C2 21 5.48 0.67 6.15 0.14 0.20 0.28 0.45 17%
OS-C3 22 20.84 1.05 21.89 0.09 0.16 0.23 0.42 11%

400.35 0.00 14.54 0.00 414.89 0.08 0.15 0.23 0.41 10%
96% 0% 4% 0% 100%

Note: Land use coefficients sourced from City of Colorado Springs Drainage Criteria Manual, Volume 1, Table 6-6.

TOTAL - OVERALL

FDR Basins

STANDARD FORM SF-1
RUNOFF COEFFICIENTS - IMPERVIOUS CALCULATION

RESIDENTIAL
(>5AC)

PASTURE/MEADOW
(SOIL GROUP A/B) PAVEMENT



Overlook DATE: 8/7/2023
196239003
GKS
KRK

FINAL
Tc

DESIGN AREA C5 LENGTH SLOPE Ti LENGTH SLOPE Cv VEL Tt COMP. TOTAL TOTAL TOTAL Tc
BASIN Ac Ft % Min. Ft. % fps Min. tc LENGTH SLOPE IMP. Min. Min.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (11) (12) (13) (14) (15) (16) (17)

A1 19.55 0.19 300 18.0% 11.1 2,066 5.0% 2.5 0.6 61.6 72.7 2366 6.6% 15% 23.1 23.1
A2 58.27 0.16 300 18.0% 11.4 4,100 4.0% 2.5 0.5 136.7 148.1 4400 5.0% 12% 34.4 34.4
B1 40.74 0.14 300 8.0% 15.2 2,000 4.5% 2.5 0.5 62.9 78.1 2300 5.0% 10% 22.8 22.8
B2 16.00 0.14 300 7.0% 16.0 500 6.0% 2.5 0.6 13.6 29.6 800 6.4% 9% 14.4 14.4
B3 19.11 0.12 300 21.0% 11.3 800 8.0% 2.5 0.7 18.9 30.1 1100 11.5% 7% 16.1 16.1
B4 8.50 0.12 300 2.0% 24.7 300 13.5% 2.5 0.9 5.4 30.1 600 7.8% 7% 13.3 13.3
B5 8.95 0.12 300 2.5% 22.9 250 2.5% 2.5 0.4 10.5 33.5 550 2.5% 7% 13.1 13.1
B6 53.31 0.14 300 22.0% 10.8 1,900 3.0% 2.5 0.4 73.1 84.0 2200 5.6% 10% 22.2 22.2
B7 2.46 0.12 300 6.0% 17.1 100 6.0% 2.2 0.5 3.1 20.2 400 6.0% 7% 12.2 12.2
B8 9.52 0.12 300 6.0% 17.1 300 10.0% 2.5 0.8 6.3 23.5 600 8.0% 7% 13.3 13.3
C1 25.91 0.14 300 10.0% 14.2 1,300 8.0% 2.5 0.7 30.6 44.9 1600 8.4% 9% 18.9 18.9
C2 17.03 0.17 140 28.0% 6.7 2,250 3.0% 2.5 0.4 86.6 93.3 2390 4.5% 12% 23.3 23.3
C3 3.96 0.15 200 12.5% 10.6 50 3.0% 2.5 0.4 1.9 12.5 250 10.6% 11% 11.4 11.4
C4 6.37 0.12 300 5.5% 17.6 300 6.0% 2.5 0.6 8.2 25.8 600 5.8% 7% 13.3 13.3
C5 10.50 0.12 300 9.5% 14.7 600 11.0% 2.5 0.8 12.1 26.8 900 10.5% 7% 15.0 15.0
C6 21.29 0.17 300 3.0% 20.4 1,000 3.0% 2.5 0.4 38.5 58.9 1300 3.0% 13% 17.2 17.2
D1 29.38 0.14 300 1.0% 30.6 825 2.0% 2.5 0.4 38.9 69.5 1125 1.7% 9% 16.3 16.3

OS-A1 4.06 0.27 300 5.0% 15.5 161 5.0% 2.5 0.6 4.8 20.3 461 5.0% 25% 12.6 12.6
OS-A2 4.45 0.12 250 10.0% 13.2 2.5 13.2 250 10.0% 7% 11.4 11.4
OS-C1 27.49 0.14 300 25.0% 10.4 1,195 5.0% 2.5 0.6 35.6 46.1 1495 9.0% 9% 18.3 18.3
OS-C2 6.15 0.20 300 5.8% 15.9 865 5.8% 2.5 0.6 24.0 39.9 1165 5.8% 17% 16.5 16.5
OS-C3 21.89 0.16 300 6.9% 15.7 874 6.9% 2.5 0.7 22.2 37.9 1174 6.9% 11% 16.5 16.5

Note: Conveyance coefficient from Table 6-7 of DCM

FDR Basins

CHECKED BY:

STANDARD FORM SF-2

Tc CHECK
(URBANIZED BASINS)

PROJECT NAME:
PROJECT NUMBER:

DATA
INITIAL
TIME (Ti)

TRAVEL TIME
(Tt)

SUB-BASIN

CALCULATED BY:

Time of Concentration

PROPOSED CONDITIONS

ࢉ࢚ =
ࡸ
૚ૡ૙ + ૚૙࢚࢏ =

૙. ૜ૢ૞(૚. ૚ − (૞࡯ ࢏ࡸ
૙૙.૜૜ࡿ

ࢂ = ૙.૞࢝ࡿ࢜࡯
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(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)
1 A1 19.55 0.12 23.14 2.36 2.30 5.41
2 A2 58.27 0.09 34.44 5.32 1.82 9.71
3 B1 40.74 0.07 22.78 3.01 2.32 6.97
4 B2 16.00 0.07 14.44 1.09 2.86 3.10
5 B3 19.11 0.05 16.11 0.96 2.73 2.61
6 B4 8.50 0.05 13.33 0.43 2.95 1.25
7 B5 8.95 0.05 13.06 0.45 2.98 1.33
8 B6 53.31 0.08 22.22 4.06 2.34 9.52
9 B7 2.46 0.05 12.22 0.12 3.06 0.38

10 B8 9.52 0.05 13.33 0.48 2.95 1.41
11 C1 25.91 0.07 18.89 1.74 2.54 4.42
12 C2 17.03 0.10 23.28 1.69 2.29 3.87
13 C3 3.96 0.08 11.39 0.33 3.14 1.04
14 C4 6.37 0.05 13.33 0.32 2.95 0.94
15 C5 10.50 0.05 15.00 0.53 2.81 1.48
16 C6 21.29 0.11 17.22 2.30 2.65 6.09
17 D1 29.38 0.07 16.25 1.96 2.72 5.34
18 OS-A1 4.06 0.21 12.56 0.85 3.02 2.57
19 OS-A2 4.45 0.05 11.39 0.22 3.14 0.70
20 OS-C1 27.49 0.07 18.31 1.90 2.58 4.90
21 OS-C2 6.15 0.14 16.47 0.87 2.70 2.35
22 OS-C3 21.89 0.09 16.52 1.98 2.70 5.33

Note: Rainfall intensity from Figure 6-5 IDF Equations
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(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)
1 A1 19.55 0.19 23.14 3.63 2.87 10.41
2 A2 58.27 0.16 34.44 9.23 2.27 20.99
3 B1 40.74 0.14 22.78 5.79 2.89 16.77
4 B2 16.00 0.14 14.44 2.19 3.58 7.82
5 B3 19.11 0.12 16.11 2.29 3.41 7.83
6 B4 8.50 0.12 13.33 1.02 3.70 3.77
7 B5 8.95 0.12 13.06 1.07 3.73 4.01
8 B6 53.31 0.14 22.22 7.69 2.93 22.55
9 B7 2.46 0.12 12.22 0.30 3.83 1.13

10 B8 9.52 0.12 13.33 1.14 3.70 4.22
11 C1 25.91 0.14 18.89 3.52 3.18 11.18
12 C2 17.03 0.17 23.28 2.82 2.86 8.08
13 C3 3.96 0.15 11.39 0.60 3.93 2.36
14 C4 6.37 0.12 13.33 0.76 3.70 2.83
15 C5 10.50 0.12 15.00 1.26 3.52 4.44
16 C6 21.29 0.17 17.22 3.70 3.31 12.27
17 D1 29.38 0.14 16.25 3.99 3.40 13.56
18 OS-A1 4.06 0.27 12.56 1.09 3.79 4.12
19 OS-A2 4.45 0.12 11.39 0.53 3.93 2.10
20 OS-C1 27.49 0.14 18.31 3.79 3.22 12.21
21 OS-C2 6.15 0.20 16.47 1.26 3.38 4.26
22 OS-C3 21.89 0.16 16.52 3.45 3.38 11.63

Note: Rainfall intensity from Figure 6-5 IDF Equations
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STORM DRAINAGE DESIGN - RATIONAL METHOD 5 YEAR EVENT

8/7/2023

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME

PROJECT NAME:
PROJECT NUMBER:
CALCULATED BY:

CHECKED BY:

PROPOSED CONDITIONS

૞ࡵ = −૚.૞ ܖܔ ࢔࢏࢓,ࢉ࢚ + ૠ.૞ૡ૜
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(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)
1 A1 19.55 0.44 23.14 8.56 4.82 41.24
2 A2 58.27 0.42 34.44 24.36 3.82 92.96
3 B1 40.74 0.41 22.78 16.55 4.86 80.40
4 B2 16.00 0.40 14.44 6.43 6.01 38.64
5 B3 19.11 0.39 16.11 7.45 5.73 42.71
6 B4 8.50 0.39 13.33 3.32 6.21 20.58
7 B5 8.95 0.39 13.06 3.49 6.26 21.85
8 B6 53.31 0.41 22.22 21.74 4.92 106.95
9 B7 2.46 0.39 12.22 0.96 6.43 6.17

10 B8 9.52 0.39 13.33 3.71 6.21 23.05
11 C1 25.91 0.40 18.89 10.41 5.33 55.47
12 C2 17.03 0.42 23.28 7.21 4.80 34.64
13 C3 3.96 0.41 11.39 1.64 6.60 10.80
14 C4 6.37 0.39 13.33 2.48 6.21 15.42
15 C5 10.50 0.39 15.00 4.10 5.91 24.20
16 C6 21.29 0.43 17.22 9.14 5.56 50.85
17 D1 29.38 0.40 16.25 11.79 5.71 67.33
18 OS-A1 4.06 0.50 12.56 2.02 6.36 12.86
19 OS-A2 4.45 0.39 11.39 1.74 6.60 11.46
20 OS-C1 27.49 0.40 18.31 11.08 5.41 59.93
21 OS-C2 6.15 0.45 16.47 2.78 5.67 15.78
22 OS-C3 21.89 0.42 16.52 9.14 5.67 51.77

Note: Rainfall intensity from Figure 6-5 IDF Equations
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STANDARD FORM SF-3
STORM DRAINAGE DESIGN - RATIONAL METHOD 100 YEAR EVENT

PROJECT NAME: 8/7/2023
PROJECT NUMBER:

PROPOSED CONDITIONS

૚૙૙ࡵ = −૛.૞૛ ܖܔ ࢔࢏࢓,ࢉ࢚ +12.735



PROJECT NAME: Overlook 8/7/2023
PROJECT NUMBER: 196239003
CALCULATED BY: GKS

CHECKED BY: KRK

Q2 Q5 Q100

1 A1 19.55 5.41 10.41 41.24 15%
2 A2 58.27 9.71 20.99 92.96 12%
3 B1 40.74 6.97 16.77 80.40 10%
4 B2 16.00 3.10 7.82 38.64 9%
5 B3 19.11 2.61 7.83 42.71 7%
6 B4 8.50 1.25 3.77 20.58 7%
7 B5 8.95 1.33 4.01 21.85 7%
8 B6 53.31 9.52 22.55 106.95 10%
9 B7 2.46 0.38 1.13 6.17 7%

10 B8 9.52 1.41 4.22 23.05 7%
11 C1 25.91 4.42 11.18 55.47 9%
12 C2 17.03 3.87 8.08 34.64 12%
13 C3 3.96 1.04 2.36 10.80 11%
14 C4 6.37 0.94 2.83 15.42 7%
15 C5 10.50 1.48 4.44 24.20 7%
16 C6 21.29 6.09 12.27 50.85 13%
17 D1 29.38 5.34 13.56 67.33 9%
18 OS-A1 4.06 2.57 4.12 12.86 25%
19 OS-A2 4.45 0.70 2.10 11.46 7%
20 OS-C1 27.49 4.90 12.21 59.93 9%
21 OS-C2 6.15 2.35 4.26 15.78 17%
22 OS-C3 21.89 5.33 11.63 51.77 11%

77.82 15.12 31.40 134.20 12%
158.59 26.57 68.09 340.34 8%
85.06 17.84 41.15 191.38 10%
29.38 4.90 12.21 59.93 9%

350.85 49.75 122.80 599.06 10%

8.51 3.27 6.22 24.32 15%
55.53 12.58 28.11 127.48 11%
64.04 15.85 34.33 151.80 12%

414.89 65.60 157.13 750.86 10%

BASIN D TOTAL

PROPOSED CONDITIONS RATIONAL CALCULATIONS SUMMARY

SITE TOTAL

DESIGN POINT

PDR Basins

% IMPERVIOUSTRIBUTARY
BASINS

TRIBUTARY AREA
(AC)

CFS

OFF-SITE TOTAL

ON-SITE BASIN TOTAL
BASIN A TOTAL
BASIN B TOTAL

ON-SITE TOTAL
OFF-SITE BASIN TOTAL

OFF-SITE BASIN A
OFF-SITE BASIN C

BASIN C TOTAL



Preliminary Drainage Report 
Overlook Subdivision, El Paso County, CO 
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool

Selected BMP Type = EDB
Watershed Area = 2.87 acres

Watershed Length = 1,000 ft
Watershed Length to Centroid = 500 ft

Watershed Slope = 0.030 ft/ft
Watershed Imperviousness = 100.00% 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 = Denver - Capitol Building

Optional User Overrides
Water Quality Capture Volume (WQCV) = 0.120 acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.324 acre-feet acre-feet
2-yr Runoff Volume (P1 = 1.19 in.) = 0.281 acre-feet 1.19 inches
5-yr Runoff Volume (P1 = 1.5 in.) = 0.360 acre-feet 1.50 inches

10-yr Runoff Volume (P1 = 1.75 in.) = 0.424 acre-feet 1.75 inches
25-yr Runoff Volume (P1 = 2 in.) = 0.487 acre-feet 2.00 inches

50-yr Runoff Volume (P1 = 2.25 in.) = 0.550 acre-feet 2.25 inches
100-yr Runoff Volume (P1 = 2.52 in.) = 0.619 acre-feet 2.52 inches
500-yr Runoff Volume (P1 = 3.14 in.) = 0.777 acre-feet inches
Approximate 2-yr Detention Volume = 0.263 acre-feet
Approximate 5-yr Detention Volume = 0.340 acre-feet

Approximate 10-yr Detention Volume = 0.412 acre-feet
Approximate 25-yr Detention Volume = 0.442 acre-feet
Approximate 50-yr Detention Volume = 0.458 acre-feet

Approximate 100-yr Detention Volume = 0.470 acre-feet

Define Zones and Basin Geometry
Zone 1 Volume (WQCV) = 0.120 acre-feet

Zone 2 Volume (EURV - Zone 1) = 0.205 acre-feet
Zone 3 Volume (100-year - Zones 1 & 2) = 0.146 acre-feet

Total Detention Basin Volume = 0.470 acre-feet
Initial Surcharge Volume (ISV) = 16 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

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

the embedded Colorado Urban Hydrograph Procedure.

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2)

Width
(ft)

Overlook A2 WQCV

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06_A2_WQCV.xlsm, Basin 7/18/2023, 11:07 AM

VOLUME USED
IN POND SIZING



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 23,106 0.530

Selected BMP Type = EDB -- 1.00 -- -- -- 25,662 0.589 24,384 0.560

Watershed Area = 58.27 acres -- 2.00 -- -- -- 28,319 0.650 51,375 1.179

Watershed Length = 3,500 ft -- 3.00 -- -- -- 31,076 0.713 81,072 1.861
Watershed Length to Centroid = 1,750 ft -- 4.00 -- -- -- 33,934 0.779 113,577 2.607

Watershed Slope = 0.100 ft/ft Steep Slope > 0.06 ft/ft -- 5.00 -- -- -- 36,892 0.847 148,990 3.420
Watershed Imperviousness = 12.00% 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 = Denver - Capitol Building -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.120 acre-feet 0.120 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.667 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.873 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 1.836 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 2.787 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 4.448 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 5.593 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 7.228 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 10.226 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 0.434 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.670 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.290 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 1.747 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 1.835 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.346 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.120 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.547 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 1.679 acre-feet -- -- -- --

Total Detention Basin Volume = 2.346 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

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

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

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

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

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

the embedded Colorado Urban Hydrograph Procedure.

Volume
(ft 3)

Volume
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2)
Length
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Optional
Override
Stage (ft)

Stage
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Stage - Storage
Description

Area
(ft 2)

Width
(ft)

Overlook A2 Prelim Pond Sizing

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06_A2.xlsm, Basin 8/2/2023, 1:11 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

1 Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
0.23 Zone 1 (WQCV) 0.23 Zone 1 (WQCV)
1.19 Zone 2 (EURV) 1.19 Zone 2 (EURV)
3.66 Zone 3 (100-year) 3.66 Zone 3 (100-year)

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

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool

Selected BMP Type = EDB
Watershed Area = 1.16 acres

Watershed Length = 500 ft
Watershed Length to Centroid = 250 ft

Watershed Slope = 0.100 ft/ft Steep Slope > 0.06 ft/ft
Watershed Imperviousness = 100.00% 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 = Denver - Capitol Building

Optional User Overrides
Water Quality Capture Volume (WQCV) = 0.048 acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.131 acre-feet acre-feet
2-yr Runoff Volume (P1 = 1.19 in.) = acre-feet 1.19 inches
5-yr Runoff Volume (P1 = 1.5 in.) = acre-feet 1.50 inches

10-yr Runoff Volume (P1 = 1.75 in.) = acre-feet 1.75 inches
25-yr Runoff Volume (P1 = 2 in.) = acre-feet 2.00 inches

50-yr Runoff Volume (P1 = 2.25 in.) = acre-feet 2.25 inches
100-yr Runoff Volume (P1 = 2.52 in.) = acre-feet 2.52 inches
500-yr Runoff Volume (P1 = 3.14 in.) = acre-feet inches
Approximate 2-yr Detention Volume = acre-feet
Approximate 5-yr Detention Volume = acre-feet

Approximate 10-yr Detention Volume = acre-feet
Approximate 25-yr Detention Volume = acre-feet
Approximate 50-yr Detention Volume = acre-feet

Approximate 100-yr Detention Volume = acre-feet

Define Zones and Basin Geometry
Select Zone 1 Storage Volume (Required) = acre-feet
Select Zone 2 Storage Volume (Optional) = acre-feet
Select Zone 3 Storage Volume (Optional) = acre-feet

Total Detention Basin Volume = acre-feet
Initial Surcharge Volume (ISV) = 6 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

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

the embedded Colorado Urban Hydrograph Procedure.
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override
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Optional
Override
Stage (ft)

Stage
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Stage - Storage
Description
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Overlook B1 WQCV

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06_B1_WQCV.xlsm, Basin 7/18/2023, 11:24 AM

VOLUME USED
IN POND SIZING



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 14,485 0.333

Selected BMP Type = EDB -- 1.00 -- -- -- 16,343 0.375 15,414 0.354

Watershed Area = 40.74 acres -- 2.00 -- -- -- 18,301 0.420 32,736 0.752

Watershed Length = 3,000 ft -- 3.00 -- -- -- 20,359 0.467 52,066 1.195
Watershed Length to Centroid = 1,500 ft -- 4.00 -- -- -- 22,519 0.517 73,505 1.687

Watershed Slope = 0.045 ft/ft -- 5.00 -- -- -- 24,778 0.569 97,153 2.230
Watershed Imperviousness = 10.00% 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 = Denver - Capitol Building -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.048 acre-feet 0.048 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.383 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.544 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 1.202 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 1.858 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 3.027 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 3.825 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 4.973 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 7.066 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 0.244 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.383 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.796 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 1.112 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 1.163 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.503 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.048 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.335 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 1.120 acre-feet -- -- -- --

Total Detention Basin Volume = 1.503 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 -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
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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)

MHFD-Detention_v4-06_B1.xlsm, Basin 8/2/2023, 1:27 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
0.15 Zone 1 (WQCV) 0.15 Zone 1 (WQCV)
1.08 Zone 2 (EURV) 1.08 Zone 2 (EURV)
3.64 Zone 3 (100-year) 3.64 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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MHFD-Detention_v4-06_B1.xlsm, Basin 8/2/2023, 1:27 PM



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool

Selected BMP Type = EDB Note: L / W Ratio > 8

Watershed Area = 1.66 acres L / W Ratio = 13.83

Watershed Length = 1,000 ft
Watershed Length to Centroid = 500 ft

Watershed Slope = 0.035 ft/ft
Watershed Imperviousness = 100.00% 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 = Denver - Capitol Building

Optional User Overrides
Water Quality Capture Volume (WQCV) = 0.069 acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.188 acre-feet acre-feet
2-yr Runoff Volume (P1 = 1.19 in.) = acre-feet 1.19 inches
5-yr Runoff Volume (P1 = 1.5 in.) = acre-feet 1.50 inches

10-yr Runoff Volume (P1 = 1.75 in.) = acre-feet 1.75 inches
25-yr Runoff Volume (P1 = 2 in.) = acre-feet 2.00 inches

50-yr Runoff Volume (P1 = 2.25 in.) = acre-feet 2.25 inches
100-yr Runoff Volume (P1 = 2.52 in.) = acre-feet 2.52 inches
500-yr Runoff Volume (P1 = 3.14 in.) = acre-feet inches
Approximate 2-yr Detention Volume = acre-feet
Approximate 5-yr Detention Volume = acre-feet

Approximate 10-yr Detention Volume = acre-feet
Approximate 25-yr Detention Volume = acre-feet
Approximate 50-yr Detention Volume = acre-feet

Approximate 100-yr Detention Volume = acre-feet

Define Zones and Basin Geometry
Select Zone 1 Storage Volume (Required) = acre-feet
Select Zone 2 Storage Volume (Optional) = acre-feet
Select Zone 3 Storage Volume (Optional) = acre-feet

Total Detention Basin Volume = acre-feet
Initial Surcharge Volume (ISV) = 9 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
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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)

MHFD-Detention_v4-06_B3_WQCV.xlsm, Basin 7/18/2023, 11:32 AM

VOLUME USED
IN POND SIZING

 B8 



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 13,730 0.315

Selected BMP Type = EDB -- 1.00 -- -- -- 17,427 0.400 15,578 0.358

Watershed Area = 62.83 acres -- 2.00 -- -- -- 21,230 0.487 34,907 0.801

Watershed Length = 4,000 ft -- 3.00 -- -- -- 25,133 0.577 58,088 1.334
Watershed Length to Centroid = 2,000 ft -- 4.00 -- -- -- 29,138 0.669 85,224 1.956

Watershed Slope = 0.050 ft/ft -- 5.00 -- -- -- 33,243 0.763 116,414 2.673
Watershed Imperviousness = 9.00% percent -- 6.00 -- -- -- 37,448 0.860 151,759 3.484

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 = Denver - Capitol Building -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.069 acre-feet 0.069 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.527 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.793 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 1.795 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 2.801 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 4.614 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 5.843 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 7.619 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 10.846 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 0.333 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.527 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.146 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 1.628 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 1.697 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.207 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.069 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.458 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 1.680 acre-feet -- -- -- --

Total Detention Basin Volume = 2.207 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 -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
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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)

MHFD-Detention_v4-06_B8.xlsm, Basin 8/7/2023, 4:03 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
0.22 Zone 1 (WQCV) 0.22 Zone 1 (WQCV)
1.41 Zone 2 (EURV) 1.41 Zone 2 (EURV)
4.37 Zone 3 (100-year) 4.37 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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MHFD-Detention_v4-06_B8.xlsm, Basin 8/7/2023, 4:03 PM



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool

Selected BMP Type = EDB
Watershed Area = 1.00 acres

Watershed Length = 500 ft
Watershed Length to Centroid = 250 ft

Watershed Slope = 0.040 ft/ft
Watershed Imperviousness = 100.00% 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 = Denver - Capitol Building

Optional User Overrides
Water Quality Capture Volume (WQCV) = 0.042 acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.113 acre-feet acre-feet
2-yr Runoff Volume (P1 = 0.83 in.) = acre-feet inches
5-yr Runoff Volume (P1 = 1.09 in.) = acre-feet inches

10-yr Runoff Volume (P1 = 1.33 in.) = acre-feet inches
25-yr Runoff Volume (P1 = 1.69 in.) = acre-feet inches
50-yr Runoff Volume (P1 = 1.99 in.) = acre-feet inches

100-yr Runoff Volume (P1 = 2.31 in.) = acre-feet inches
500-yr Runoff Volume (P1 = 3.14 in.) = acre-feet inches
Approximate 2-yr Detention Volume = acre-feet
Approximate 5-yr Detention Volume = acre-feet

Approximate 10-yr Detention Volume = acre-feet
Approximate 25-yr Detention Volume = acre-feet
Approximate 50-yr Detention Volume = acre-feet

Approximate 100-yr Detention Volume = acre-feet

Define Zones and Basin Geometry
Select Zone 1 Storage Volume (Required) = acre-feet
Select Zone 2 Storage Volume (Optional) = acre-feet
Select Zone 3 Storage Volume (Optional) = acre-feet

Total Detention Basin Volume = acre-feet
Initial Surcharge Volume (ISV) = 5 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

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

the embedded Colorado Urban Hydrograph Procedure.
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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Overlook C2 WQCV

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06_C2_WQCV.xlsm, Basin 7/18/2023, 1:01 PM

VOLUME USED
IN POND SIZING



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 3,926 0.090

Selected BMP Type = EDB -- 1.00 -- -- -- 4,963 0.114 4,445 0.102

Watershed Area = 17.03 acres -- 2.00 -- -- -- 6,101 0.140 9,976 0.229

Watershed Length = 1,500 ft -- 3.00 -- -- -- 7,339 0.168 16,696 0.383
Watershed Length to Centroid = 750 ft -- 4.00 -- -- -- 8,677 0.199 24,704 0.567

Watershed Slope = 0.050 ft/ft -- 5.00 -- -- -- 10,117 0.232 34,101 0.783
Watershed Imperviousness = 12.00% percent -- 6.00 -- -- -- 11,656 0.268 44,987 1.033

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 = Denver - Capitol Building -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.042 acre-feet 0.042 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.195 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.255 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.536 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.813 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 1.298 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.632 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 2.109 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 2.983 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 0.127 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.196 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.377 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.511 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.536 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.686 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.042 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.153 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.491 acre-feet -- -- -- --

Total Detention Basin Volume = 0.686 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 -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
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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)

MHFD-Detention_v4-06_C2.xlsm, Basin 8/1/2023, 12:32 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
0.45 Zone 1 (WQCV) 0.45 Zone 1 (WQCV)
1.76 Zone 2 (EURV) 1.76 Zone 2 (EURV)
4.57 Zone 3 (100-year) 4.57 Zone 3 (100-year)

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

0.000

0.260

0.520

0.780

1.040

0.000

0.070

0.140

0.210

0.280

0.00 1.50 3.00 4.50 6.00

Vo
lu

m
e

(a
c-

ft
)

Ar
ea

(a
cr

es
)

Stage (ft.)

Area (acres) Volume (ac-ft)

0

3000

6000

9000

12000

0

5

10

15

20

0.00 1.50 3.00 4.50 6.00

Ar
ea

(s
q.

ft
.)

Le
ng

th
,W

id
th

(ft
.)

Stage (ft)

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

MHFD-Detention_v4-06_C2.xlsm, Basin 8/1/2023, 12:32 PM



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool

Selected BMP Type = EDB
Watershed Area = 1.47 acres

Watershed Length = 700 ft
Watershed Length to Centroid = 350 ft

Watershed Slope = 0.035 ft/ft
Watershed Imperviousness = 100.00% 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 = Denver - Capitol Building

Optional User Overrides
Water Quality Capture Volume (WQCV) = 0.061 acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.166 acre-feet acre-feet
2-yr Runoff Volume (P1 = 0.83 in.) = acre-feet inches
5-yr Runoff Volume (P1 = 1.09 in.) = acre-feet inches

10-yr Runoff Volume (P1 = 1.33 in.) = acre-feet inches
25-yr Runoff Volume (P1 = 1.69 in.) = acre-feet inches
50-yr Runoff Volume (P1 = 1.99 in.) = acre-feet inches

100-yr Runoff Volume (P1 = 2.31 in.) = acre-feet inches
500-yr Runoff Volume (P1 = 3.14 in.) = acre-feet inches
Approximate 2-yr Detention Volume = acre-feet
Approximate 5-yr Detention Volume = acre-feet

Approximate 10-yr Detention Volume = acre-feet
Approximate 25-yr Detention Volume = acre-feet
Approximate 50-yr Detention Volume = acre-feet

Approximate 100-yr Detention Volume = acre-feet

Define Zones and Basin Geometry
Select Zone 1 Storage Volume (Required) = acre-feet
Select Zone 2 Storage Volume (Optional) = acre-feet
Select Zone 3 Storage Volume (Optional) = acre-feet

Total Detention Basin Volume = acre-feet
Initial Surcharge Volume (ISV) = 8 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

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

the embedded Colorado Urban Hydrograph Procedure.
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(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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Optional
Override
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Stage - Storage
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Overlook C6 WQCV

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06_C6_WQCV.xlsm, Basin 7/18/2023, 1:09 PM

VOLUME USED
IN POND SIZING



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 7,166 0.165

Selected BMP Type = EDB -- 1.00 -- -- -- 9,278 0.213 8,222 0.189

Watershed Area = 21.29 acres -- 2.00 -- -- -- 11,491 0.264 18,607 0.427

Watershed Length = 1,500 ft -- 3.00 -- -- -- 13,804 0.317 31,254 0.717
Watershed Length to Centroid = 750 ft -- 4.00 -- -- -- 16,218 0.372 46,265 1.062

Watershed Slope = 0.050 ft/ft -- 5.00 -- -- -- 18,732 0.430 63,740 1.463
Watershed Imperviousness = 13.00% 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 = Denver - Capitol Building -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.061 acre-feet 0.061 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.266 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.336 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.691 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 1.040 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 1.643 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 2.061 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 2.656 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 3.750 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 0.174 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.267 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.499 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.666 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.701 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.891 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.061 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.205 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.626 acre-feet -- -- -- --

Total Detention Basin Volume = 0.891 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
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Override
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Optional
Override
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Stage - Storage
Description
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Overlook C6 Preliminary Pond Sizing

MHFD-Detention, Version 4.06 (July 2022)
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Area
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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)

MHFD-Detention_v4-06_C6.xlsm, Basin 8/1/2023, 11:11 AM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
0.36 Zone 1 (WQCV) 0.36 Zone 1 (WQCV)
1.35 Zone 2 (EURV) 1.35 Zone 2 (EURV)
3.53 Zone 3 (100-year) 3.53 Zone 3 (100-year)

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

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool

Selected BMP Type = EDB
Watershed Area = 0.59 acres

Watershed Length = 400 ft
Watershed Length to Centroid = 200 ft

Watershed Slope = 0.040 ft/ft
Watershed Imperviousness = 100.00% 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 = Denver - Capitol Building

Optional User Overrides
Water Quality Capture Volume (WQCV) = 0.025 acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.067 acre-feet acre-feet
2-yr Runoff Volume (P1 = 0.83 in.) = acre-feet inches
5-yr Runoff Volume (P1 = 1.09 in.) = acre-feet inches

10-yr Runoff Volume (P1 = 1.33 in.) = acre-feet inches
25-yr Runoff Volume (P1 = 1.69 in.) = acre-feet inches
50-yr Runoff Volume (P1 = 1.99 in.) = acre-feet inches

100-yr Runoff Volume (P1 = 2.31 in.) = acre-feet inches
500-yr Runoff Volume (P1 = 3.14 in.) = acre-feet inches
Approximate 2-yr Detention Volume = acre-feet
Approximate 5-yr Detention Volume = acre-feet

Approximate 10-yr Detention Volume = acre-feet
Approximate 25-yr Detention Volume = acre-feet
Approximate 50-yr Detention Volume = acre-feet

Approximate 100-yr Detention Volume = acre-feet

Define Zones and Basin Geometry
Select Zone 1 Storage Volume (Required) = acre-feet
Select Zone 2 Storage Volume (Optional) = acre-feet
Select Zone 3 Storage Volume (Optional) = acre-feet

Total Detention Basin Volume = acre-feet
Initial Surcharge Volume (ISV) = 3 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

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

the embedded Colorado Urban Hydrograph Procedure.
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Stage (ft)

Stage
(ft)

Stage - Storage
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Overlook D1 WQCV

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06_D1_WQCV.xlsm, Basin 7/18/2023, 1:15 PM

VOLUME USED
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 14,327 0.329

Selected BMP Type = EDB -- 1.00 -- -- -- 16,461 0.378 15,394 0.353

Watershed Area = 29.38 acres -- 2.00 -- -- -- 18,700 0.429 32,975 0.757

Watershed Length = 2,000 ft -- 3.00 -- -- -- 21,039 0.483 52,844 1.213
Watershed Length to Centroid = 1,000 ft -- 4.00 -- -- -- 23,479 0.539 75,103 1.724

Watershed Slope = 0.020 ft/ft -- -- -- --
Watershed Imperviousness = 9.00% 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 = Denver - Capitol Building -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.025 acre-feet 0.025 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.246 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.370 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.838 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 1.307 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 2.154 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 2.727 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 3.557 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 5.062 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 0.156 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.246 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.536 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.761 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.794 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.032 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.025 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.221 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.786 acre-feet -- -- -- --

Total Detention Basin Volume = 1.032 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

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

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

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

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

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

the embedded Colorado Urban Hydrograph Procedure.
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MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06_D1.xlsm, Basin 8/1/2023, 11:22 AM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
0.08 Zone 1 (WQCV) 0.08 Zone 1 (WQCV)
0.72 Zone 2 (EURV) 0.72 Zone 2 (EURV)
2.62 Zone 3 (100-year) 2.62 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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Preliminary Drainage Report 
Overlook Subdivision, El Paso County, CO 

 

  

APPENDIX E: EL PASO COUNTY DRAINAGE BASIN MAP 
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