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

Ryan Burns, Colorado P.E. 0054412
For and On Behalf of JR Engineering, LLC

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

Business Name: Classic SRJ Land, LLC

By:

Title:
Address: 2138 Flying Horse Club Drive

Colorado Springs, CO 80921

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

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

Conditions:
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PURPOSE

This document is the Final Drainage Report for Sterling Ranch Filing Number 5. The purpose of this
report is to identify on-site and off-site drainage patterns, storm sewer, culvert, inlet locations, areas
tributary to the site, and to safely route developed storm water to adequate outfall facilities.

GENERAL SITE DESCRIPTION

GENERAL LOCATION
Sterling Ranch Filing Number 5 (hereby referred to as the “site”) is a proposed development within
the Sterling Ranch master planned community with a total area of approximately 11.6 acres. The site
is currently being designed to accommodate 72 urban lots.

The site is located in a portion of the Southeast Quarter (SE ¼) Of Section 33, Township 12 South,
Range 65 West of the 6th Principal Meridian County Of El Paso, State Of Colorado. The site is
surrounded by Barbarick Subdivision and Branding Iron at Sterling Ranch Filing No. 1 to the north,
Sterling Ranch Filing No. 4 to the west, Sterling Ranch Road to the south, and Dines Boulevard to the
east.

DESCRIPTION OF PROPERTY
The property will be primarily single-family residential development, open space and drainage tracts
(approximately 11.6 acres total). The site is comprised of variable sloping grasslands that generally
slope(s) downward to the southwest at 1 to 3% towards Sterling Ranch Road and Hazlett Dr.

Soil characteristics are comprised of Group A and B hydrologic soil groups. Group A soils have a high
infiltration rate and high rate of water transmission. Group B soils have a moderate infiltration rate and
moderate rate of water transmission. Refer to the soil survey map in Appendix A for additional
information.

There are no major drainage ways running through the site. A tributary of Sand Creek lies to the east
of the site. Currently, JR Engineering, LLC is performing studies and plans to address Sand Creek
stabilization under PCD project number CDR-20-004 and is undergoing review.

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

FLOODPLAIN STATEMENT
Based on the FEMA FIRM Maps number 08041C0533G, dated December 7, 2018, the proposed
development lies within Zone X. Zone X is defined as area outside the Special Flood Hazard Area
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(SFHA) and higher than the elevation of the 0.2-percent-annual-chance (or 500-year) flood. FIRM
Map is presented in Appendix A.

EXISTING DRAINAGE CONDITIONS

MAJOR BASIN DESCRIPTIONS
The site lies within the Sand Creek Drainage Basin based on the “Sand Creek Drainage Basin Planning
Study” (DBPS) completed by Kiowa Engineering Corporation in January 1993, revised March 1996.
The Sand Creek Drainage Basin covers approximately 54 square miles and is divided into major sub-
basins. The site is within the Upper Sand Creek sub-basin as shown in Appendix D.

The Sand Creek DBPS assumed the Sterling Ranch Filing No. 5 property to have a "large lot
residential" use for the majority of the site. The proposed Sterling Ranch master plan is a mix of;
school, multi-family, single-family, and commercial land uses, resulting in higher runoff.  The "Master
Development Drainage Plan for Sterling Ranch"; (MDDP) prepared by M&S Civil Consultants, Inc.,
dated October 24, 2018 assumed a mix of a school site and single family residential lots ranging in size
from 0.1 to 0.33 acres for the Sterling Ranch Filing No. 5 site.

Any additional runoff has been provided for with the extended detention basin, “Pond W-5”, located
at the southern edge of the Sterling Ranch boundary. The site generally drains from northeast to
southwest. The site currently has drainage infrastructure built with prior Sterling Ranch Filing 4 and
in the site’s southwest corner that collects and conveys the Sterling Ranch Filing 5 runoff to Pond W-
5. Currently, the site is undeveloped vacant land. Sand Creek is located approximately 500 feet east of
the site running north to south. Currently, JR engineering is performing studies and plans to address
Sand Creek stabilization adjacent to the site under PCD project number CDR-20-004 and is undergoing
review.

The proposed drainage on the site closely follows the approved "Master Development Drainage Plan
for Sterling Ranch"; (MDDP) prepared by M&S Civil Consultants, Inc., dated October 24, 2018.  The
site is tributary to Pond W-5 and full-spectrum detention for the site was previously analyzed and can
be found in the Final Drainage Report for Sterling Ranch Filing 2 as shown in Appendix D.

EXISTING SUB-BASIN DRAINAGE
The existing condition of the site was broken into four on-site basins, as well as three off-site basins.
The basin and sub-basin delineation is shown in the existing drainage map in Appendix E and is
described as follows:

Basin A1 (Q5=1.0 cfs, Q100=7.6 cfs) is 5.09 acres and 0 percent impervious consists of the northern
portion of the proposed Sterling Filing No. 5 site. Runoff from this basin drains via overland flow to
the south west into the existing storm sewer built with Filing 4 just north of Sterling Ranch Road

Bret
Engineer
include Pond W-8

CDurham
Text Box
Provide updated analysis for Pond W-5 to show it still functions appropriately with revised development from this area.
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located at DP3. Collected runoff is piped west to the DP5 and then piped via existing storm
infrastructure south to Pond W-5 built with Filing 2.

Basin A2 (Q5=0.8 cfs, Q100=5.9 cfs) is 2.89 acres and 0 percent impervious consists of the south
western portion of the proposed Sterling Filing No. 5 site. Runoff from this basin drains via overland
flow to the south west into the existing storm sewer built with Filing 5 just north of Sterling Ranch
Road located at DP3. Collected runoff is piped west to the DP5 and then piped via existing storm
infrastructure south to Pond W-5 built with Filing 2.

Basin A3 (Q5=0.5 cfs, Q100=3.7 cfs) is 1.94 acres and 0 percent impervious consists of the southern
portion of the proposed Sterling Filing No. 5 site. Runoff from this basin drains via overland flow to
the south west into the existing storm sewer built with Filing 4 just north of Sterling Ranch Road
located at DP3. Collected runoff is piped west to the DP5 and then piped via existing storm
infrastructure south to Pond W-5 built with Filing 2.

Basin A4 (Q5=6.8 cfs, Q100=16.0 cfs) is 4.83 acres and 47 percent impervious consists of the
southeastern portion of the proposed Sterling Filing No. 5 site as well as the norther portion of Sterling
Ranch Road. Runoff from this basin drains via overland flow to Sterling Ranch Road, then west to the
existing 15’ Type R inlet located at DP5. Collected runoff is piped via existing storm infrastructure
south to Pond W-5 built with Filing 2.

Basin OS1 (Q5= 1.4 cfs, Q100=3.1 cfs) is 2.17 acres and 19 percent impervious, consists of the southern
portion of the proposed Branding Iron at Sterling Ranch Filing No.1. Runoff from this basin drains to
the south into the proposed Sterling Filing No. 5 northern site Basin A1. Runoff is collected into the
existing storm sewer built with Filing 4 just north of Sterling Ranch Road located at DP3. Collected
runoff is piped west to the DP5 and then piped via existing storm infrastructure south to Pond W-5
built with Filing 2.

Basin OS2 (Q5=14.4 cfs, Q100=51.0 cfs) is 31.70 acres and 20 percent impervious and is located
directly north of the site in the Barbarick subdivision per the “Final Drainage Report for Barbarick
Subdivision, Portions of Lots 1, 2 and Lots 3&4” prepared by Matrix Design Group dated June 6, 2016.
Historic runoff from this site drains south onto the Sterling Ranch Filing 4 site at DP2. Detained flow
from this basin will be piped through the Sterling Ranch Filing 4 site to the detention Pond W-5 and
will outfall to Sand Creek. The emergency overflow path for this pond is routed east around the Sterling
ranch Filing 4 lots and onto the northwest corner of Sterling Ranch Filing 5. The emergency overflow
path is conveyed south via a concrete line swale and grass swale to DP3.

Basin OS3 (Q5=19.4 cfs, Q100=46.3 cfs) is 13.90 acres and 49 percent impervious, consists of the
Sterling Ranch Filing No.4. Runoff from this basin drains to the southwest into the storm sewer built
with Sterling Ranch Filing 4 and DP4. Collected runoff is piped south to the existing detention pond
W-5 built with Filing 2 and outfalls to Sand Creek.

CDurham
Highlight

CDurham
Callout
Flows do not match with hydrology spreadsheet. Please update
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Table 1: Existing condition basin summary table

PROPOSED DRAINAGE CONDITIONS

PROPOSED SUB-BASIN DRAINAGE
The proposed site was broken into nine on-site basins and four off-site basin that lead into the existing
storm structures on Sterling Ranch Road and Sterling Ranch Filing 4. The proposed basin (and sub-
basin) delineation is shown on the proposed drainage basin map within Appendix E and is described
as follows.

Basin OS1 (Q5=1.6 cfs, Q100=6.7 cfs) is 2.05 acres and 20% impervious, consists of single-family
residential lots, open space, and lawns part of the Branding Iron at Sterling Ranch Filing No. 1
development. Runoff from this basin drains via sheet flow to the proposed swale which conveys flows
to the Type C sump inlet at DP1 within Basin A1. Collected runoff is piped south to the proposed
manhole at DP2.1.

Basin A1 (Q5=0.2 cfs, Q100=0.8 cfs) is 0.22 acres and 27% impervious, consists of a portion of single-
family residential lots, open space, lawns, and a proposed swale. Runoff from this basin sheet flows to
the swale and is conveyed to the Type C sump inlet at DP1. This inlet was sized to capture all flow in
the 5 and 100-year storm. In the event that the inlet at DP1 is clogged, the flow will overtop the
proposed sidewalk and flow through Tract A to Manor House Way. Collected runoff is piped south to
the proposed manhole at DP2.1.

Basin OS2 (Q5=0.3 cfs, Q100=1.0 cfs) is 0.25 acres and 28% impervious, consists of tie-back slopes
from the existing Barbarick full-spectrum detention pond and an existing concrete channel from the
existing pond spillway. Runoff from this basin drains via sheet flow to the existing channel to the
proposed double Type C inlet at DP2. Collected runoff is piped east to the manhole at DP2.1 (Q5=2.1
cfs, Q100=8.3 cfs). All captured flow from DP2.1 is piped to the proposed manhole at DP4.1.

Tributary Area Percent tc Q5 Q100

Sub-basin (acres) Impervious C5 C100 (min) (cfs) (cfs)

A1 5.09 0% 0.08 0.35 28.7 1.0 7.6

A2 2.89 0% 0.08 0.35 15.3 0.8 5.9
A3 1.94 0% 0.08 0.35 17.9 0.5 3.7

A4 4.83 47% 0.44 0.61 18.3 6.8 16.0

OS1 2.17 19% 0.19 0.42 9.6 1.7 6.4

OS2 31.70 20% 0.21 0.44 36.3 14.4 51.0
OS3 13.90 49% 0.40 0.57 15.5 19.4 46.3

BASIN SUMMARY TABLE
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Basin A2 (Q5=1.0 cfs, Q100=3.1 cfs) is 0.99 acres and 38% impervious, consists of single-family
residential lots, open space, lawns, and a proposed swale. Runoff from this basin drains via sheet flow
to the proposed swale which conveys flows to the proposed triple Type C sump inlet at DP3. This inlet
was sized to capture all flow in the 5 and 100-year storm. In the event that the inlet at DP3 is clogged,
the flow will overtop the existing sidewalk and flow through School House Drive to Hazlett Drive.
Collected runoff is piped to the existing manhole at DP5.2.

Basin A3 (Q5=3.4 cfs, Q100=7.9 cfs) is 1.72 acres and 66% impervious, consists of single-family
residential lots, open space, lawns, sidewalks and a portion of Manor House Way. Runoff from this
basin drains via overland flow, sheet flow, and curb and gutter to the proposed 15’ Type R on-grade
inlet at DP4. This inlet was sized to capture Q5=1.1 cfs & Q100=7.7 cfs and bypass Q5=0.0 cfs &
Q100=0.2 cfs to the 10’ Type R sump inlet at DP5. Collected runoff is piped to the proposed manhole
at DP4.1 (Q5=5.3 cfs, Q100=15.3 cfs) and then to the proposed 10’ Type R sump inlet at DP5.1.

Basin A4 (Q5=5.5 cfs, Q100=13.1 cfs) is 3.02 acres and 63% impervious, consists of single-family
residential lots, open space, lawns, sidewalks and portions of Manor House Way, School House Drive,
and Abby House Lane. Runoff from this basin drains via overland flow, sheet flow, and curb and gutter
to the proposed 10’ Type R sump inlet at DP5 (Q5=5.5 cfs, Q100=13.2 cfs). This inlet was sized to
capture all flow in the 5 and 100-year storm. In the event that the inlet at DP5 is clogged, the flow will
overtop the existing sidewalk and flow through School House Drive to Hazlett Drive. Collected flows
from DP4.1 and DP5 combine at DP5.1 (Q5=10.5 cfs, Q100=27.7 cfs) which is then piped to the existing
manhole at DP5.2 (Q5=10.9 cfs, Q100=29.9 cfs). Flows are then piped to the existing manhole at DP7.2.

Basin A5 (Q5=3.8 cfs, Q100=9.2 cfs) is 2.04 acres and 59% impervious, consists of single-family
residential lots, open space, lawns, sidewalks and portions of School House Drive and Abby House
Lane. Runoff from this basin drains via overland flow, sheet flow, and curb and gutter to the proposed
15’ Type R on-grade inlet at DP6. This inlet was sized to capture Q5=3.8 cfs & Q100=8.7 cfs and bypass
Q5=0.0 cfs & Q100=0.5 cfs to the series of existing Filing 4 sump inlets located at School House Drive
which have the capacity for the additional flow. See the Ex. Inlet Bypass Exhibit in Appendix E for
more information. Collected runoff is piped to the proposed manhole at DP7.1.

Basin A6 (Q5=2.8 cfs, Q100=5.9 cfs) is 1.00 acres and 78% impervious, consists of single-family
residential lots, open space, lawns, sidewalks and a portion of School House Drive. Runoff from this
basin drains via overland flow, sheet flow, and curb and gutter to the proposed 15’ Type R on-grade
inlet at DP7. This inlet was sized to capture all flow in the 5 and 100-year storm. Collected runoff is
piped to the proposed manhole at DP7.1 (Q5=6.2 cfs, Q100=13.9 cfs) and then to the existing manhole
at DP7.2 (Q5=16.4 cfs, Q100=42.6 cfs). Flows from DP7.2 are then piped to the existing manhole at
DP8.1.

Basin C4.1 (Q5=1.1 cfs, Q100=2.3 cfs) is 0.31 acres and 79% impervious, consists of a portion of School
House Drive, a portion of Hazlett Drive, a portion of Filing 4 and 5 single-family residential lots, open
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space, and lawns. Runoff from this basin drains via sheet flow to the existing curb and gutter where it
is conveyed west and then south to the proposed 5’ Type R on-grade inlet at DP8. This inlet was sized
to capture Q5=1.1 cfs & Q100=1.9 cfs and bypass Q5=0.0 cfs & Q100=0.4 cfs to the series of existing
Filing 2 and 4 inlets located along Sterling Ranch Road and Marksheffel Road, which have the capacity
for the additional flow. See the Ex. Inlet Bypass Exhibit in Appendix E for more information. Collected
runoff is piped to the existing manhole at DP8.1 (Q5=17.0 cfs, Q100=43.8 cfs) and then to the existing
manhole at DP9.1.

Basin A7 (Q5=1.6 cfs, Q100=4.5 cfs) is 1.34 acres and 53% impervious, consists of single-family
residential lots, open space, and lawns. Runoff from this basin drains via overland flow and sheet flow
to the proposed swale and continues west to the proposed Type C sump inlet at DP9. This inlet was
sized to capture all flow in the 5 and 100-year storm. In the event that the inlet at DP9 is clogged, the
flow will overtop the existing sidewalk and flow through Hazlett Drive to Sterling Ranch Road.
Collected runoff is piped to the existing manhole at DP9.1 (Q5=18.2 cfs, Q100=47.2 cfs) and then is
piped south within the storm infrastructure along Sterling Ranch Road storm infrastructure which
eventually conveys the flow to the existing manhole at DP16.1.

Basin A8 (Q5=0.4 cfs, Q100=1.2 cfs) is 0.29 acres and 54% impervious, consists of single-family
residential lots, open space, and lawns. Runoff from this basin drains via overland and sheet flow to
the existing curb and gutter along Dines Boulevard and then flows to the existing 15’ Type R on-grade
inlet at DP10 within Basin C4.2.

Basin C4.2 (Q5=5.8 cfs, Q100=14.0 cfs) is 3.35 acres and 61% impervious, consists of a portion of
Sterling Ranch Road, a portion of Dines Blvd, Filing 4 single-family residential lots, open space, and
lawns. Runoff from this basin drains via sheet flow to the existing curb and gutter west along Sterling
Ranch Road to an existing on-grade inlet at DP10 built with Sterling Ranch Filing 2. This existing inlet
was designed to capture Q5=6.1 cfs & Q100=12.9 cfs and bypass Q5=0.0 cfs & Q100=2.5 cfs to the series
of existing Filing 2 and 4 inlets located along Sterling Ranch Road and Marksheffel Road, which have
the capacity for the additional flow. See the Ex. Inlet Bypass Exhibit in Appendix E for more
information. Collected runoff from the existing inlet conveys the flow to the existing manhole at
DP16.1 (Q5=84.8 cfs, Q100=197.4 cfs). DP16.1 represents the total flow to the existing detention Pond
W-5 build within Filing 2 and combines the collected runoff from DP9.1, DP10, DP11, DP14.1, and
DP15.1. Existing Pond W-5 outfalls to Sand Creek as designed with Filing 2.

Basin A9 (Q5=1.5 cfs, Q100=3.8 cfs) is 0.79 acres and 54% impervious, consists of single-family
residential lots, open space, lawns, sidewalks and a portion of Manor House Way. Runoff from this
basin drains via overland flow, sheet flow, and curb and gutter offsite to the existing curb and gutter
along Dines Boulevard. The flows collect in an existing 10’ Type R sump inlet at DP17 which was
calculated to have capacity to capture all of the additional flow. Captured flows are piped via an
existing storm pipe to existing water quality and detention Pond W-8 on the east side of Dines and
eventually outfalls to Sand Creek.



FINAL DRAINAGE REPORT FOR STERLING RANCH FILING NO. 5 DEC 2023

Page | 7

Table 2: Proposed condition basin summary table

There are several locations where proposed Filing 5 storm sewer connects to existing storm sewer built
with previous Sterling Ranch Filings 2 and 4.

 The proposed Filing 5 flows at DP5.1 (Q5=10.5 cfs, Q100=27.7 cfs) are located at the same
location as Filing 4 DP2.i (Q5=11.6 cfs, Q100=25.7 cfs) and have a 2 cfs increase to the
anticipated 100-year flow at the existing 24” RCP.

 The proposed Filing 5 flows at DP7.1 (Q5=6.2 cfs, Q100=13.9 cfs) are located at the same
location as Filing 4 DP3.i (Q5=7.1 cfs, Q100=19.4 cfs) and have less than the anticipated flow
at the existing 18” RCP.

 The proposed Filing 5 flows at DP7.2 (Q5=16.4 cfs, Q100=42.6 cfs) are located at the same
location as Filing 4 DP3.2 (Q5=16.9 cfs, Q100=40.2 cfs) and have a 2.4 cfs increase to the
anticipated 100-year flow at the existing storm manhole.

 The proposed Filing 5 flows at DP9.1 (Q5=18.2 cfs, Q100=47.2 cfs) are located at the same
location as Filing 2 DP2.2 (Q5=56.9 cfs, Q100=138.7 cfs) and have less than the anticipated
flow at the existing storm manhole.

 The proposed Filing 5 flows at DP11, DP12, DP13, DP14, and DP15.1 are the same flows the
inlets at Filing 4 DP9, DP5, DP6.1, DP6.2, and DP7.1 capture.

 The proposed Filing 5 flows at DP14.1 have increased by 0.5 cfs due to the bypass flow from
DP6 and are increased by 0.5 cfs from the flows at the inlet at Filing 4 DP6.2.

 The proposed Filing 5 flows at DP16.1 (Q5=84.8 cfs, Q100=197.4 cfs) is located at the same
location as Filing 4 DP10 (Q5=55.8 cfs, Q100=149.7 cfs) and Filing 2 DP2.5 (Q5=96.6 cfs,
Q100=250.7 cfs). The downstream storm infrastructure from this design point was built in Filing
2 and the proposed flows are less than was anticipated in the existing storm manhole.

Tributary Area Percent tc Q5 Q100

Sub-basin (acres) Impervious C5 C100 (min) (cfs) (cfs)

A1 0.22 27% 0.28 0.49 10.4 0.2 0.8
A2 0.99 38% 0.30 0.50 17.1 1.0 3.1
A3 1.72 66% 0.53 0.66 13.4 3.4 7.9
A4 3.02 63% 0.51 0.65 15.0 5.5 13.1
A5 2.04 59% 0.50 0.65 13.2 3.8 9.2
A6 1.00 78% 0.65 0.76 9.0 2.8 5.9
A7 1.34 53% 0.38 0.55 18.5 1.6 4.5
A8 0.29 54% 0.39 0.55 10.7 0.4 1.2
A9 0.79 54% 0.42 0.58 7.2 1.5 3.8

OS1 2.05 20% 0.19 0.42 9.6 1.6 6.7
OS2 0.25 28% 0.31 0.52 8.6 0.3 1.0
C4.1 0.31 79% 0.69 0.80 5.0 1.1 2.3
C4.2 3.35 61% 0.54 0.69 19.0 5.8 14.0

BASIN SUMMARY TABLE
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Based on these comparisons, there are no negative impacts anticipated to existing downstream storm
infrastructure.

The Barbarick Subdivision to the northwest of the site has a full-spectrum detention pond emergency
spillway that connects to an existing concrete channel along the northern side of Sterling Ranch Filing
4. The emergency overflow of the existing pond is 85.4 cfs, but for design purposes that value was
rounded to 86 cfs. The existing concrete channel directs flows to a proposed double Type C inlet (DP2)
within the site that will collect 23.5 cfs and connect to the proposed 24” RCP. The remaining 62.5 cfs
will continue south within a proposed TRM-lined channel to a proposed triple Type C inlet (DP3). The
proposed inlet will collect 50 cfs and connect to the proposed 36” RCP. The flows then combine within
the downstream manhole for a total piped flow of 73.5 cfs within the existing storm system. The
remaining 12.5 cfs will then overtop the existing sidewalk and flow south along Hazlett Drive. The
flows will then remain in the north-half of Sterling Ranch Road and continue flowing west to a series
of inlets along Sterling Ranch Road. Of the 86 cfs total emergency overflow from the existing
Barbarick FSD pond, 73.5 cfs will be captured within the storm sewer system and 12.5 cfs will flow
along proposed roadways. See Appendix C for the applicable emergency overflow calculations.

DRAINAGE DESIGN CRITERIA

DEVELOPMENT CRITERIA REFERENCE
Storm drainage analysis and design criteria for this project were taken from the “City of Colorado
Springs/El Paso County Drainage Criteria Manual” Volumes 1 and 2 (EPCDCM), dated October 12,
1994, the “Urban Storm Drainage Criteria Manual” Volumes 1 to 3 (USDCM) and Chapter 6 and
Section 3.2.1 of Chapter 13 of the “Colorado Springs Drainage Criteria Manual” (CSDCM), dated
May 2014, as adopted by El Paso County.

HYDROLOGIC CRITERIA
All hydrologic data was obtained from the “El Paso Drainage Criteria Manual” Volumes 1 and 2, and
the “Urban Drainage and Flood Control District Urban Storm Drainage Criteria Manual” Volumes
1, 2, and 3. On-site drainage improvements were designed based on the 5 year (minor) storm event and
the 100-year (major) storm event. Runoff was calculated using the Rational Method, and rainfall
intensities for the 5-year and the 100-year storm return frequencies were obtained from Table 6-2 of
the CSDCM. One hour point rainfall data for the storm events is identified in the chart below.  Runoff
coefficients were determined based on proposed land use and from data in Table 6-6 from the CSDCM.
Time of concentrations were developed using equations from CSDCM. All runoff calculations and
applicable charts and graphs are included in the Appendices.

CDurham
Text Box
Provide analysis of swale carrying overflow of 62.5 cfs
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Table 3: 1-hr Point Rainfall Data
Storm Rainfall (in.)
5-year 1.50

100-year 2.52

HYDRAULIC CRITERIA
The Rational Method and USDCM’s SF-2 and SF-3 forms were used to determine the runoff from the
minor and major storms on the site. Sump and on-grade inlets were sized using MHFD UD-Inlet v5.02.
StormCAD was used to model the proposed storm sewer system within the site to analyze the proposed
HGL calculations for the Construction Drawings. Autodesk Hydraflow express was used to size any
proposed channels or swales. Swales were sized based on the peak 100-year flows with the minimum
and maximum swale slopes. Swales were checked for shear stress and turf reinforcement mat (TRM)
was added for swales with a Froude number in excess of 0.80. Per criteria velocities were checked to
be less than 5 ft/s in the proposed swales otherwise TRM was proposed. Manhole and pipe losses for
the model were obtained from the Modeling Hydraulic and Energy Gradients in Storm Sewers: A
Comparison of Computation Methods, by AMEC Earth & Environmental, Inc. The manhole loss
coefficients used in the model can be seen in Table 4 (below) this method is accurate for pipes 42” and
smaller. For pipes larger than 42”, the Standard head-loss coefficients as recommended by Bentley
were used as shown in Table 5. All hydraulic calculations are presented in Appendix C.

Table 4: Storm Head-loss Coefficients



FINAL DRAINAGE REPORT FOR STERLING RANCH FILING NO. 5 DEC 2023

Page | 10

Table 5: Storm Head-loss Coefficients

DRAINAGE FACILITY DESIGN
GENERAL CONCEPT
The proposed stormwater conveyance system was designed to convey the developed Sterling Ranch
Filing No. 5 runoff to an existing (Filing 2) full-spectrum water quality and detention Pond W-5 and
an existing full-spectrum water quality and detention Pond W-8 via existing and proposed storm sewer.
The existing ponds were designed to release at less than historic rates to minimize adverse impacts
downstream. Treated water will outfall directly into the Sand Creek Drainageway, where it will
eventually outfall into Fountain Creek. A proposed drainage map is presented in Appendix E showing
locations of the ponds.

FOUR STEP PROCESS TO MINIMIZE ADVERSE IMPACTS OF URBANIZATION
In accordance with the El Paso County Drainage Criteria Manual Volume 2, this site has implemented
the four-step process to minimize adverse impacts of urbanization. The four-step process includes
reducing runoff volumes, treating the water quality capture volume (WQCV), stabilizing drainage
ways, and implementing long-term source controls.

Step 1 – Reducing Runoff Volumes:  The Sterling Ranch Filing No. 5 development project consists of
single-family homes with open spaces and lawn areas interspersed within the development which helps
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disconnect impervious areas and reduce runoff volumes.  Roof drains from the structures will discharge
to lawn areas, where feasible, to allow for infiltration and runoff volume reduction.

Step 2 – Stabilize Drainage ways: The site lies within the Sand Creek Drainage Basin. Basin and bridge
fees will be due at time of platting. These funds will be used for the channel stabilization being designed
by JR Engineering adjacent to the site and on future projects within the basin to stabilize drainage
ways. The site does not discharge directly into the open drainage way of Sand Creek, therefore no
downstream stabilization will be accomplished with this project

Step 3 – Treat the WQCV: Water Quality treatment for this site is provided in the existing full spectrum
water quality detention Pond W-5 and Pond W-8. The runoff from this site will be collected within
inlets and conveyed to the proposed ponds via storm sewer. Upon entrance to the ponds, flows will be
captured in a forebay designed to promote settlement of suspended solids. A trickle channel is also
incorporated into the ponds to minimize the amount of standing water. The outlet structures have been
designed to detain the water quality capture volume (WQCV) for 40 hours, and the extended urban
runoff volume (EURV) for 72 hours. All flows released from the pond will be reduced to less than
historic rates.

Step 4 –BMPs will be utilized to minimize off-site contaminants and to protect the downstream
receiving waters.  The Filing No. 5 site is residential. There is no proposed commercial or industrial
use for the site. The permanent erosion control BMPs include asphalt drives, storm inlets and storm
pipe, permanent vegetation, the full spectrum detention Pond W-5 and  Pond W-8. Maintenance
responsibilities and plans will be defined at the time of final platting.

WATER QUALITY
In accordance with Section 13.3.2.1 of the CCS/EPCDCM, full-spectrum water quality and detention
are provided for all developed basins. This site will drain into two existing full-spectrum detention
ponds (Pond W-5 and Pond W-8) developed during the Sterling Ranch Filing Project. Further details
as well as all pond volume, water quality, and outfall calculations are included in the Sterling Ranch
Filing 2 Final Drainage Report.

Pond W-5 corresponds to pond FSD6 from the Master Development Drainage Plan for Sterling
Ranch", (MMDP) prepared by M&S Civil Consultants, Inc., dated October 24, 2018 and is releasing
less than the MDDP values in the proposed design. A summary of Pond W-5 has been included below
for reference. From the Filing No.2 drainage report, Pond W-5 accounted for Sterling Ranch Filing 5
area to have 65% imperviousness. The total imperviousness for the Filing 5 development is 59%
imperviousness, and the total runoff is less than what was anticipated; therefore the existing Pond W-
5 will function as intended.

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Filing 1 (Pond W-8) and Filing 2 (Pond W-5)

Glenn Reese - EPC Stormwater
SW - Textbox
Engineer must confirm in the Drainage Report that the existing offsite or onsite PBMPs that the site is tributary to are functioning as intended (ie: that no minor or major maintenance is required per a visual inspection and per the O&M Manual).
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Table 6: Pond W-5 Volumes & Release Rates
REQUIRED

VOLUME (AC-FT)
VOLUME PROVIDED

(AC-FT)
WQCV
(AC-FT)

EURV
(AC-FT)

5-YEAR RELEASE
(CFS)

100-YEAR RELEASE
(CFS)

POND W-5 18.217 18.441 3.29 11.71 2.7 137.1

Pond W-8 corresponds to pond FSD13 from the “Master Development Drainage Plan for Sterling
Ranch", (MMDP) prepared by M&S Civil Consultants, Inc., dated October 24, 2018 and is releasing
less than the MDDP values in the proposed design. Pond W-8 was analyzed with the “Final Drainage
Report for Branding Iron at Sterling Ranch Filing No. 1” prepared by M&S Civil Consultants, Inc.,
dated October, 2018. Per the drainage map excerpts shown in Appendix D, the existing Pond W-8 has
a total tributary area of 25.5 acres with about 65% impervious. The addition of Basin A9 developed
flows part of the site are an additional 0.79 acres at 54% impervious. The increased area only results
in a 3% increase in the total area and slightly decreases the overall percent impervious for a new total
area of 26.3 acres and 64.7% impervious.  Therefore, the additional area added to Pond W-8 is
negligible to the overall pond characteristics and the existing Pond W-8 will function as intended.

EROSION CONTROL PLAN
It is the policy of El Paso County that a Final Grading and Erosion Control Plan be submitted with the
Final Drainage Report, construction drawings, and plat prior to obtaining a grading permit.

OPERATION & MAINTENANCE
In order to ensure the function and effectiveness of the stormwater infrastructure, maintenance
activities such as inspection, routine maintenance, restorative maintenance, rehabilitation and repair,
are required. The district shall be responsible for the inspection, maintenance, rehabilitation and repair
of stormwater and erosion control facilities located on the property unless another party accepts such
responsibility in writing and responsibility is properly assigned through legal documentation. Access
is provided from onsite facilities and easements for proposed infrastructure located offsite. A
maintenance road was provided for the existing Pond W-5 and information on the road can be found
in the Final Drainage Report for Sterling Ranch Filing No. 2. The maintenance road access is off
Marksheffel Road and wraps around the top of the pond providing access to the inflow pipe wing walls
and outlet structure for the pond. A maintenance road was provided for the existing Pond W-8 and
information on the road can be found in the approved Sterling Ranch Filing No. 1 Storm Sewer Plans.
The maintenance road access is off Dines Boulevard and provides access to the inflow pipe forebay
and outlet structure for the pond.

Bret
Engineer
Include Pond W-8

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
add: "metro"

CDurham
Text Box
Provide updated pond spreadsheets for both ponds to show they still function as intended.
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DRAINAGE AND BRIDGE FEES
The site lies within the Sand Creek Drainage Basin. Anticipated drainage and bridge fees are presented
below.

CONSTRUCTION COST OPINION
A construction cost opinion for the public storm drainage infrastructure has been provided below. The
below cost opinion is only an estimate of facility and drainage infrastructure cost and may vary.

Per LDC section 8.5.5.C.3.b(ii) Fee Reductions, Credits or Reimbursement for Facilities, this
development requests that no cash drainage or bridge fees are due at platting as the value of
reimbursable DBPS improvements for the Sand Creek Tributary segment 159, 164, 169, 186, the Sand
Creek Mainstem segments 170, 187 and 163 and the Briargate Bridge shown in the below table exceed
the drainage and bridge fee estimate shown above.

Item Description Quantity Unit Unit Price Cost
1 18" RCP 212 L.F. 76$ 16,112.00$
2 24" RCP 626 L.F. 91$ 56,966.00$
3 36" RCP 24 L.F. 140$ 3,360.00$
4 5' Curb Inlet Type R < 10 ft. 1 Ea. 7,391$ 7,391.00$
5 10' Curb Inlet Type R < 10 ft. 1 Ea. 11,450$ 11,450.00$
6 15' Curb Inlet Type R < 5 ft. 2 Ea. 11,995$ 23,990.00$
7 15' Curb Inlet Type R < 10 ft. 1 Ea. 12,858$ 12,858.00$
8 Storm Sewer MH, slab base 6 Ea. 7,082$ 42,492.00$
9 Grated Inlet CDOT Type C 2 Ea. 5,611$ 11,222.00$
10 Grated Inlet CDOT Type C-Double 1 Ea. 11,222$ 11,222.00$
11 Grated Inlet CDOT Type C-Triple 1 Ea. 16,833$ 16,833.00$

Sub-Total 213,896.00$

Sterling Ranch Filing No. 5 (Public Non-Reimbursable)

Breakdown Area (acres) % Impervious Impervious Acres
R.O.W. 2.9283 100% 2.93

Lots 6.2128 65% 4.04
Tracts A-D - Open Space 2.5223 2% 0.05

Total 11.6634 7.02

Sterling Ranch Filing 5 - Impervious Area Calculation

Impervious
Acres (ac.)

Drainage Fee
(Per Imp. Acre)

Bridge Fee
(Per Imp. Acre)

Sterling Ranch Filing
5 Drainage Fee

Sterling Ranch Filing
5 Bridge Fee

7.02 $23,821 $9,743 $167,223.42 $68,395.86

2023 Drainage and Bridge Fee – Sterling Ranch Filing 5

CDurham
Callout
Please revise to 2024 fees

CDurham
Highlight
212

CDurham
Highlight
626

CDurham
Highlight
24

CDurham
Callout
Verify total lengths of pipe

CDurham
Text Box
Ensure all storm quantities match with information shown in FAE
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Reimbursable Costs associated with DBPS Segment 159 and 164, Segment 169 and 186
and Main Channel Segment 159

Reimbursable Estimate Segment 159 and 164 from SR F2 FDR (SF-2015) $1,918,065.00
Reimbursable Estimate Segment 169 and 186 from HN F1 FDR (SF-2213) $611,628.00
Reimbursable Estimate Mainstem Segment 170, 187 and 163 from SC Plans (CDR 20-04)$7,910,175.90

Subtotal Reimb. Costs associated with DBPS Segments 159-164, 169-186 $10,439,868.90
and Main Channel Segments 170, 187 and 163

Earlier Plats Deferred Drainage Fees (SR F1, Branding Iron F1 & Homestead F1) $451,616.32
SR F2 (SF-2015) Drainage Fees Deferred per LDC section 8.5.5.C.3.b(ii) $400,855.70
SR F3 (SF-2132) Drainage Fees Deferred per LDC section 8.5.5.C.3.b(ii) $214,430.47
HN F1 (SF-2213) Drainage Fees Deferred per LDC section 8.5.5.C.3.b(ii) $541,225.00
HN F2 (SF-2218) Drainage Fees Deferred per LDC section 8.5.5.C.3.b(ii) $310,413.22
HN F3 (SF-2229) Drainage Fees Deferred per LDC section 8.5.5.C.3.b(ii) $399,632.48

* SR F4 (SF-2230) Drainage Fees Deferred per LDC section 8.5.5.C.3.b(ii) $576,864.11
SR F5 (SF-23xx) Drainage Fees Deferred per LDC section 8.5.5.C.3.b(ii) $167,223.42

Subtotal Deferred Drainage Fees $3,062,260.72

Unused Reimb. Costs associated with DBPS Segments 159-164, 169-186 $7,377,608.18
and Main Channel Segments 170, 187 and 163

Reimbursable Costs associated with DBPS Bridge at Briargate Parkway and Sterling Ranch Rd.

Reimbursable Estimate Briargate Parkway Bridge from CDR 2113 $1,546,676.98
Reimbursable Estimate Sterling Ranch Road Bridge from CDR 226 $0.00

Subtotal Reimb. Costs associated with BGP and SR Rd. Bridges $1,546,676.98

SR F3 (SF-2132) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $87,709.60
HN F1 (SF-2213) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $221,388.00
HN F2 (SF-2218) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $126,974.29
HN F3 (SF-2229) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $163,469.36

* SR F4 (SF-2230) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $235,942.53
SR F5 (SF-23xx) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $68,395.86

Subtotal Deferred Bridge Fees $903,879.64

Unused Reimb. Costs associated with Briargate Parkway and SR Road Bridges $642,797.34

* Filing is not yet platted, actual fee at time of approval may be different than shown here

Sterling Ranch Deferred Drainage Fees Analysis

Sterling Ranch Deferred Bridge Fees Analysis

CDurham
Callout
Project # was cut off

CDurham
Text Box
Filing No. 4 has been approved, but I believe it has not yet been recorded.

CDurham
Text Box
$990,016.80
$2,536,693.78

CDurham
Text Box
SF-241

CDurham
Text Box
SF-241

CDurham
Callout
Update fees based on 2024 rates



FINAL DRAINAGE REPORT FOR STERLING RANCH FILING NO. 5 DEC 2023

Page | 15

SUMMARY

The proposed Sterling Ranch Filing No. 5 drainage improvements were designed to meet or exceed
the El Paso County Drainage Criteria. The proposed development will not adversely affect the offsite
drainage-ways or surrounding development. The existing Ponds W-5 and W-8 are to release less than
90% of the predeveloped runoff study associated with the subject site. The site is in continuity with
the Sterling Ranch Filing No. 2 Drainage Report and the Sterling Ranch Filing No. 4 Drainage Report.
This report is in conformance and meets the latest El Paso County Storm Drainage Criteria
requirements for this site. The proposed site does not impact any downstream facility or property.
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Hydrologic Soil Group

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

9 Blakeland-Fluvaquentic 
Haplaquolls

A 0.8 3.3%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 12.0 49.0%

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 11.7 47.7%

Totals for Area of Interest 24.5 100.0%

Description

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

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

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

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

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

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

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

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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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

9/12/2022
Page 4 of 4
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Sterling Ranch Subdivision- Existing Project Name: Sterling Ranch Filing 5
El Paso County Project No.:

Calculated By: DIG
Checked By: RAB

Date:

C5 C100

A1 5.09 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 5.09 0.0% 0.08 0.35 0.0%

A2 2.89 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 2.89 0.0% 0.08 0.35 0.0%

A3 1.94 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 1.94 0.0% 0.08 0.35 0.0%

A4 4.83 0.90 0.96 1.75 36.2% 0.45 0.59 0.80 10.8% 0.59 0.70 0.00 0.0% 0.08 0.35 2.28 0.0% 0.44 0.61 47.0%

OS1 2.17 0.90 0.96 0.00 0.0% 0.45 0.59 0.62 18.6% 0.59 0.70 0.00 0.0% 0.08 0.35 1.55 0.0% 0.19 0.42 18.6%

OS2 31.70 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 7.91 20.0% 0.08 0.35 23.79 0.0% 0.21 0.44 20.0%

OS3 13.90 0.90 0.96 2.35 16.9% 0.45 0.59 6.86 32.1% 0.59 0.70 0.00 0.0% 0.08 0.35 4.69 0.0% 0.40 0.57 49.0%

TOTAL (A1-A4) 14.75 0.0%

TOTAL (OS1-OS3) 47.77 28.3%

TOTAL 62.52 25.3%

C100

Basins Total
Weighted C

Values

Light Industrial (80% Impervious)

C5 C100
Area
(ac)

Weighted
% Imp.

COMPOSITE % IMPERVIOUS & COMPOSITE EXISTING RUNOFF COEFFICIENT CALCULATIONS

Weighted %
Imp.

Basins Total
Weighted %

Imp.
Basin ID C5

Area
(ac)

Lawns (0% Impervious)

C5
Area
(ac)

Weighted %
Imp.

Streets (100% Impervious) Residential (65% Impervious)

Weighted
% Imp.

C5
Area
(ac)

C100

Total
Area (ac)

Subdivision:
Location:

11/3/23

25188.16

C100

X:\2510000.all\2518816\Excel\Drainage\FDR\2518816_Existing Conditions_FDR.xlsm Page 1 of 1   12/14/2023



Subdivision: Sterling Ranch Subdivision- Existing Project Name: Sterling Ranch Filing 5
Location: El Paso County Project No.:

Calculated By: DIG
Checked By: RAB

Date: 11/3/23

FINAL

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

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

A1 5.09 B 0% 0.08 0.35 180 1.4% 22.1 500 1.6% 10.0 1.3 6.6 28.7 680.0 33.3 28.7

A2 2.89 A 0% 0.08 0.35 125 4.6% 12.4 385 5.2% 10.0 2.3 2.8 15.3 510.0 29.1 15.3

A3 1.94 A 0% 0.08 0.35 80 1.7% 13.8 385 2.5% 10.0 1.6 4.1 17.9 465.0 30.5 17.9

A4 4.83 A 47% 0.44 0.61 100 3.0% 8.3 1465 1.5% 20.0 2.4 10.0 18.3 1565.0 30.8 18.3

OS1 2.17 A 19% 0.19 0.42 30 25.0% 3.1 660 2.9% 10.0 1.7 6.5 9.6 690.0 28.4 9.6

OS2 31.70 A 20% 0.21 0.44 300 3.0% 19.4 1665 2.7% 10.0 1.6 16.9 36.3 1965.0 36.9 36.3

OS3 13.90 A 49% 0.40 0.57 100 1.8% 10.4 800 1.7% 20.0 2.6 5.1 15.5 900.0 24.1 15.5

NOTES:

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

EXISTING
STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.16

X:\2510000.all\2518816\Excel\Drainage\FDR\2518816_Existing Conditions_FDR.xlsm Page 1 of 1   12/14/2023



Project Name: Sterling Ranch Filing 5
Subdivision: Sterling Ranch Subdivision- Existing Project No.:

Location: El Paso County Calculated By: DIG
Design Storm: Checked By: RAB

Date:
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1 OS1 2.17 0.19 9.6 0.40 4.19 1.7
Offsite Barbarick Pond Release

2 OS2 31.70 0.21 36.3 6.57 2.19 14.4 Piped to DP4

3 A1 5.09 0.08 28.7 0.41 2.55 1.0

3 A2 2.89 0.08 15.3 0.23 3.50 0.8

3 A3 1.94 0.08 17.9 0.16 3.26 0.5
Sum of basins A1-A3 and OS1, drain to Ex storm

3 28.7 1.20 2.55 3.1 Piped west and south to Ex. Pond W-5

4 OS3 13.90 0.40 15.5 5.58 3.47 19.4
Runoff to Ex. Inlet in Sterling Ranch Road

5 A4 4.83 0.44 18.3 2.12 3.22 6.8 Piped south to Ex. Pond W-5

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

DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE

STANDARD FORM SF-3 - EXISTING
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.16

11/3/23

X:\2510000.all\2518816\Excel\Drainage\FDR\2518816_Existing Conditions_FDR.xlsm Page 1 of 1   12/14/2023



Project Name: Sterling Ranch Filing 5
Subdivision: Sterling Ranch Subdivision- Existing Project No.:

Location: El Paso County Calculated By: DIG
Design Storm: Checked By: RAB

Date:
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1 OS1 2.17 0.42 9.6 0.91 7.04 6.4
Offsite Barbarick Pond Release

2 OS2 31.70 0.44 36.3 13.86 3.68 51.0 Piped to DP4

3 A1 5.09 0.35 28.7 1.78 4.28 7.6

3 A2 2.89 0.35 15.3 1.01 5.87 5.9

3 A3 1.94 0.35 17.9 0.68 5.47 3.7
Sum of basins A1-A3 and OS1, drain to Ex storm

3 28.7 4.38 4.28 18.7 Piped west and south to Ex. Pond W-5

4 OS3 13.90 0.57 15.5 7.94 5.83 46.3
Runoff to Ex. Inlet in Sterling Ranch Road

5 A4 4.83 0.61 18.3 2.95 5.41 16.0 Piped south to Ex. Pond W-5

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

STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3 - EXISTING

(RATIONAL METHOD PROCEDURE)

25188.16

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

11/3/23

STREET/SWALE
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Sterling Ranch Subdivision -Proposed Project Name: Sterling Ranch Filing 5
El Paso County Project No.:

Calculated By: GAG
Checked By: 0

Date:

C5 C100

A1 0.22 0.90 0.96 0.04 18.2% 0.45 0.59 0.03 8.9% 0.08 0.35 0.15 0.0% 0.28 0.49 27.0%

A2 0.99 0.90 0.96 0.04 4.0% 0.45 0.59 0.51 33.5% 0.08 0.35 0.44 0.0% 0.30 0.50 37.5%

A3 1.72 0.90 0.96 0.49 28.5% 0.45 0.59 1.00 37.8% 0.08 0.35 0.23 0.0% 0.53 0.66 66.3%

A4 3.02 0.90 0.96 0.89 29.5% 0.45 0.59 1.57 33.8% 0.08 0.35 0.56 0.0% 0.51 0.65 63.3%

A5 2.04 0.90 0.96 0.71 34.8% 0.45 0.59 0.76 24.2% 0.08 0.35 0.57 0.0% 0.50 0.65 59.0%

A6 1.00 0.90 0.96 0.51 51.0% 0.45 0.59 0.42 27.3% 0.08 0.35 0.07 0.0% 0.65 0.76 78.3%

A7 1.34 0.90 0.96 0.01 0.7% 0.45 0.59 1.07 51.9% 0.08 0.35 0.26 0.0% 0.38 0.55 52.6%

A8 0.29 0.90 0.96 0.00 0.0% 0.45 0.59 0.24 53.8% 0.08 0.35 0.05 0.0% 0.39 0.55 53.8%

A9 0.79 0.90 0.96 0.10 12.7% 0.45 0.59 0.50 41.1% 0.08 0.35 0.19 0.0% 0.42 0.58 53.8%

OS1 2.05 0.90 0.96 0.00 0.0% 0.45 0.59 0.62 19.7% 0.08 0.35 1.43 0.0% 0.19 0.42 19.7%

OS2 0.25 0.90 0.96 0.07 28.0% 0.45 0.59 0.00 0.0% 0.08 0.35 0.18 0.0% 0.31 0.52 28.0%

C4.1 0.31 0.90 0.96 0.20 64.5% 0.45 0.59 0.07 14.7% 0.08 0.35 0.04 0.0% 0.69 0.80 79.2%

C4.2 3.35 0.90 0.96 1.55 46.3% 0.45 0.59 0.75 14.6% 0.08 0.35 1.05 0.0% 0.54 0.69 60.8%

TOTAL (A1-A9) 11.41 59.2%

TOTAL 17.37 54.8%

COMPOSITE % IMPERVIOUS & COMPOSITE PROPOSED RUNOFF COEFFICIENT CALCULATIONS

C100

Total
Area (ac)

Subdivision:
Location:

12/6/23

25188.16

C100 C100

Basins Total
Weighted C

ValuesWeighted %
Imp.

Basins Total
Weighted % Imp.

Basin ID C5
Area
(ac)

Lawns (0% Impervious)

C5
Area
(ac)

Weighted
% Imp.

Paved/Streets (100% Impervious) Residential (65% Impervious)

Weighted
% Imp.

C5
Area
(ac)
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Subdivision: Sterling Ranch Subdivision -Proposed Project Name: Sterling Ranch Filing 5
Location: El Paso County Project No.:

Calculated By: GAG
Checked By: 0

Date: 12/6/23

FINAL

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

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

A1 0.22 B 27% 0.28 0.49 18 2.0% 5.0 455 2.0% 10.0 1.4 5.4 10.4 473.0 25.6 10.4

A2 0.99 A 38% 0.30 0.50 95 2.0% 11.1 440 1.5% 10.0 1.2 6.0 17.1 535.0 23.8 17.1

A3 1.72 A 66% 0.53 0.66 95 2.0% 8.0 795 1.5% 20.0 2.4 5.4 13.4 890.0 20.7 13.4

A4 3.02 A 63% 0.51 0.65 90 2.0% 8.0 1035 1.5% 20.0 2.4 7.0 15.0 1125.0 23.1 15.0

A5 2.04 A 59% 0.50 0.65 95 2.0% 8.4 750 1.6% 20.0 2.6 4.9 13.2 845.0 21.6 13.2

A6 1.00 A 78% 0.65 0.76 30 2.0% 3.5 830 1.6% 20.0 2.5 5.5 9.0 860.0 18.2 9.0

A7 1.34 A 53% 0.38 0.55 75 3.5% 7.4 665 1.0% 10.0 1.0 11.1 18.5 740.0 23.8 18.5

A8 0.29 A 54% 0.39 0.55 95 2.3% 9.5 170 1.5% 20.0 2.4 1.2 10.7 265.0 18.3 10.7

A9 0.79 A 54% 0.42 0.58 30 2.0% 5.4 300 1.9% 20.0 2.8 1.8 7.2 330.0 19.0 7.2

OS1 2.05 B 20% 0.19 0.42 30 25.0% 3.1 660 2.9% 10.0 1.7 6.5 9.6 690.0 28.2 9.6

OS2 0.25 A 28% 0.31 0.52 40 8.0% 4.5 204 0.7% 10.0 0.8 4.1 8.6 244.0 24.4 8.6

C4.1 0.31 A 79% 0.69 0.80 17 2.0% 2.4 220 1.0% 20.0 2.0 1.8 4.2 237.0 14.4 5.0

C4.2 3.35 A 61% 0.54 0.69 20 2.0% 3.6 1855 1.0% 20.0 2.0 15.5 19.0 1875.0 33.3 19.0

NOTES:

PROPOSED
STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.16

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)
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Project Name: Sterling Ranch Filing 5
Subdivision: Sterling Ranch Subdivision -Proposed Project No.:

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

Date:
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Off-site flows overland into Basin A1
OS1 2.05 0.19 9.6 0.39 4.20 1.6 Combines flow at Type C sump inlet at DP1

Flows overland into swale to DP1
A1 0.22 0.28 10.4 0.06 4.08 0.2 Combines flow at Type C sump inlet at DP1

Combined flow of Basin OS1 and Basin A1 within Type C sump inlet
1 10.4 0.45 4.08 1.8 1.8 0.45 1.0 18 48 4.4 0.2 Flows are piped to manhole at DP2.1

Flows overland to existing swale to Double Type C sump inlet at DP2
2 OS2 0.25 0.31 8.6 0.08 4.35 0.3 0.3 0.08 1.0 24 144 2.5 1.0 Flows are piped to manhole at DP2.1

Combined flow of DP1 and DP2 within manhole
2.1 10.5 0.53 4.05 2.1 2.1 0.53 1.2 18 321 5.0 1.1 Flows are piped to manhole at DP4.1

Flows overland into swale to Triple Type C sump inlet at DP3
3 A2 0.99 0.30 17.1 0.30 3.32 1.0 1.0 0.30 1.1 36 24 3.5 0.1 Flows are piped to manhole at DP5.2

Flows along c&g to 15' Type R inlet at DP4. Bypass flows to DP5
4 A3 1.72 0.53 13.4 0.91 3.69 3.4 3.4 0.91 2.0 24 7 6.6 0.0 Captured flows are piped to manhole at DP4.1

Combined flow of DP2.1 and DP4 within manhole
4.1 13.4 1.44 3.69 5.3 5.3 1.44 2.0 24 161 7.4 0.4 Flows are piped to 10' Type R inlet at DP5.1

Flows along c&g to 10' Type R inlet at DP5
5 A4 3.02 0.51 15.0 1.55 3.52 5.5 Combines flow at 10' Type R inlet at DP5.1

Combined flow of DP4.1 and DP5 within 10' Type R inlet
5.1 15.0 2.99 3.52 10.5 10.5 2.99 2.0 24 65 9.1 0.1 Flows are piped to manhole at DP5.2

Combined flow of DP3 and DP5.1 within manhole
5.2 17.2 3.29 3.31 10.9 10.9 3.29 2.0 36 44 8.9 0.1 Flows are piped to manhole at DP7.2

Flows along c&g to 15' Type R inlet at DP6. Bypass flows to inlet within SR F4
6 A5 2.04 0.50 13.2 1.03 3.71 3.8 3.8 1.03 2.9 18 33 8.1 0.1 Captured flows are piped to manhole at DP7.1

Flows along c&g to 15' Type R inlet at DP7.
7 A6 1.00 0.65 9.0 0.65 4.29 2.8 2.8 0.65 2.8 18 56 7.1 0.1 Captured flows are piped to manhole at DP7.1

Combined flow of DP6 and DP7 within manhole
7.1 13.3 1.68 3.70 6.2 6.2 1.68 5.2 18 70 11.1 0.1 Flows are piped to manhole at DP7.2

Combined flow of DP5.2 and DP7.1 within manhole
7.2 17.3 4.97 3.30 16.4 16.4 4.97 1.8 36 119 9.7 0.2 Flows are piped to manhole at DP8.1

Flows along c&g to 5' Type R inlet at DP8. Bypass flows to inlet within SR F4
8 C4.1 0.31 0.69 5.0 0.21 5.17 1.1 1.1 0.21 16.4 18 9 9.8 0.0 Captured flows are piped to manhole at DP8.1

Combined flow of DP7.1 and DP8 within manhole
8.1 17.5 5.18 3.29 17.0 17.0 5.18 2.0 36 10 10.0 0.0 Flows are piped to manhole at DP9.1

Flows overland into swale to Type C inlet at DP9
9 A7 1.34 0.38 18.5 0.51 3.21 1.6 1.6 0.51 4.0 18 60 6.8 0.1 Flows are piped to manhole at DP9.1

Combined flow of DP8.1 and DP9 within manhole
9.1 18.7 5.69 3.19 18.2 Flows are piped to manhole at DP7.2

DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE

STANDARD FORM SF-3 - PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.16

12/6/23
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Project Name: Sterling Ranch Filing 5
Subdivision: Sterling Ranch Subdivision -Proposed Project No.:

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

Date:
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DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE

STANDARD FORM SF-3 - PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.16

12/6/23

Flows off-site along ex. Dines Blvd. c&g to ex. Sterling Ranch Road c&g
A8 0.29 0.39 10.7 0.11 4.03 0.4 Flows to ex. inlet at DP10

Flows off-site along ex. Dines Blvd. c&g to ex. Sterling Ranch Road c&g
C4.2 3.35 0.54 19.0 1.82 3.16 5.8 Flows to ex. inlet at DP10

Combined flow of Basin A8 and Basin C4.2 to ex. inlet at DP10
10 19.0 1.93 3.16 6.1 Captured flows are piped to manhole at DP16.1

Total runoff to ex. sump inlet at Filing 4 DP9
11 EX F4 DP9 3.8 Piped to manhole at DP16.1

Total runoff to ex. sump inlet at Filing 4 DP5
12 EX F4 DP5 12.0 Piped to sump inlet at DP14.1

Total runoff to ex. sump inlet at Filing 4 DP6.1
13 EX F4 DP6.1 3.9 Piped to sump inlet at DP14.1

Total runoff to ex. sump inlet at Filing 4 DP6.2
14 EX F4 DP6.2 2.0 Piped to sump inlet at DP14.1

Combined captured flow DP12, DP13, and DP14 and bypass from DP6.
14.1 EX F4 DP6.3 16.9 Piped to manhole at DP16.1

Total runoff to ex. manhole at Filing 4 DP7.1
15.1 EX F4 DP7.1 39.8 Piped to manhole at DP15.1

Combined flow of DP9.1, DP10, DP11, DP14.1, and DP15.1. Same as Filing 4 DP10.
16.1 84.8 Total runoff piped to ex. Pond W-5

Runoff to ex. 10' Type R inlet at Branding Iron at Sterling Ranch F1 DP8
EX Branding Iron F1 DP8 1.4 Flows piped to ex. FSD Pond 8

Flows off-site along ex. Dines Blvd. c&g to ex. sump inlet at DP17
17 A9 0.79 0.42 7.2 0.33 4.63 1.5 2.9 Flows piped to ex. Pond W-8

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
Values in BLUE indicate they are from the approved "Final Drainage Report for Sterling Ranch Filing No. 4" dated August 14, 2023 by JR Engineering.
Values in RED indicate they are from the approved "Final Drainage Report for Branding Iron at Sterling Ranch Filing No. 1" dated October 2018 by M&S Civil Consultants, Inc.
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Project Name: Sterling Ranch Filing 5
Subdivision: Sterling Ranch Subdivision -Proposed Project No.:

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

Date:

TRAVEL TIME

Description
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Off-site flows overland into Basin A1
OS1 2.05 0.42 9.6 0.87 7.65 6.7 Combines flow at Type C sump inlet at DP1

Flows overland into swale to DP1
A1 0.22 0.49 10.4 0.11 7.47 0.8 Combines flow at Type C sump inlet at DP1

Combined flow of Basin OS1 and Basin A1 within Type C sump inlet
1 10.4 0.98 7.47 7.3 7.3 0.98 1.0 18 48 6.4 0.1 Flows are piped to manhole at DP2.1

Flows overland to existing swale to Double Type C sump inlet at DP2
2 OS2 0.25 0.52 8.6 0.13 7.89 1.0 1.0 0.13 1.0 24 144 3.7 0.7 Flows are piped to manhole at DP2.1

Combined flow of DP1 and DP2 within manhole
2.1 10.5 1.11 7.45 8.3 8.3 1.11 1.2 18 321 7.1 0.8 Flows are piped to manhole at DP4.1

Flows overland into swale to Triple Type C sump inlet at DP3
3 A2 0.99 0.50 17.1 0.49 6.34 3.1 3.1 0.49 1.1 36 24 4.8 0.1 Flows are piped to manhole at DP5.2

0.2 0.03 2.2 169 3.0 0.9 Flows along c&g to 15' Type R inlet at DP4. Bypass flows to DP5
4 A3 1.72 0.66 13.4 1.14 6.89 7.9 7.7 1.11 2.0 24 7 8.3 0.0 Captured flows are piped to manhole at DP4.1

Combined flow of DP2.1 and DP4 within manhole
4.1 13.4 2.22 6.89 15.3 15.3 2.22 2.0 24 161 10.0 0.3 Flows are piped to 10' Type R inlet at DP5.1

Flows along c&g to 10' Type R inlet at DP5, bypass from DP4
5 A4 3.02 0.65 15.0 1.98 6.64 13.1 15.6 2.01 6.55 13.2 Combines flow at 10' Type R inlet at DP5.1

Combined flow of bypass from DP4, DP4.1, and DP5 within 10' Type R inlet.
5.1 15.6 4.23 6.55 27.7 27.7 4.23 2.0 24 65 11.5 0.1 Flows are piped to manhole at DP5.2

Combined flow of DP3 and DP5.1 within manhole
5.2 17.2 4.72 6.33 29.9 29.9 4.72 2.0 36 44 11.8 0.1 Flows are piped to manhole at DP7.2

0.5 0.07 2.5 462 3.2 2.4 Flows along c&g to 15' Type R inlet at DP6. Bypass flows to DP14.1 inlet within SR F4
6 A5 2.04 0.65 13.2 1.33 6.92 9.2 8.7 1.26 2.9 18 33 10.0 0.1 Captured flows are piped to manhole at DP7.1

Flows along c&g to 15' Type R inlet at DP7.
7 A6 1.00 0.76 9.0 0.76 7.80 5.9 5.9 0.76 2.8 18 56 9.0 0.1 Captured flows are piped to manhole at DP7.1

Combined flow of DP6 and DP7 within manhole
7.1 13.3 2.02 6.91 13.9 13.9 2.02 5.2 18 70 13.9 0.1 Flows are piped to manhole at DP7.2

Combined flow of DP5.2 and DP7.1 within manhole
7.2 17.3 6.74 6.32 42.6 42.6 6.74 1.8 36 119 12.5 0.2 Flows are piped to manhole at DP8.1

0.4 0.04 1.5 660 2.4 4.5 Flows along c&g to 5' Type R inlet at DP8. Bypass flows to DP14.1 inlet within SR F4
8 C4.1 0.31 0.80 5.0 0.25 9.11 2.3 1.9 0.21 16.4 18 9 11.7 0.0 Captured flows are piped to manhole at DP8.1

Combined flow of DP7.1 and DP8 within manhole
8.1 17.4 6.94 6.30 43.8 43.8 6.94 2.0 36 10 13.1 0.0 Flows are piped to manhole at DP9.1

Flows overland into swale to Type C inlet at DP9
9 A7 1.34 0.55 18.5 0.73 6.17 4.5 4.5 0.73 4.0 18 60 9.2 0.1 Flows are piped to manhole at DP9.1

Combined flow of DP8.1 and DP9 within manhole
9.1 18.6 7.67 6.16 47.2 Flows are piped to manhole at DP7.2

STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3 - PROPOSED

(RATIONAL METHOD PROCEDURE)

25188.16

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

12/6/23

STREET/SWALE

X:\2510000.all\2518816\Excel\Drainage\FDR\2518816_ Proposed Conditions_FDR.xlsm Page 1 of 2   12/13/2023



Project Name: Sterling Ranch Filing 5
Subdivision: Sterling Ranch Subdivision -Proposed Project No.:

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

Date:
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STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3 - PROPOSED

(RATIONAL METHOD PROCEDURE)

25188.16

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

12/6/23

STREET/SWALE

Flows off-site along ex. Dines Blvd. c&g to ex. Sterling Ranch Road c&g
A8 0.29 0.55 10.7 0.16 7.40 1.2 Flows to ex. inlet at DP10

Flows off-site along ex. Dines Blvd. c&g to ex. Sterling Ranch Road c&g
C4.2 3.35 0.69 19.0 2.30 6.11 14.0 Flows to ex. inlet at DP10

2.4 0.39 3.0 1745 3.5 8.4 Combined flow of Basin A8 and Basin C4.2 to ex. inlet at DP10
10 19.0 2.50 6.11 15.3 12.9 2.11 1.0 24 26 7.4 0.1 Captured flows are piped to manhole at DP16.1

Total runoff to ex. sump inlet at Filing 4 DP9
11 EX F4 DP9 7.7 Piped to manhole at DP16.1

Total runoff to ex. sump inlet at Filing 4 DP5
12 EX F4 DP5 13.5 Piped to sump inlet at DP14.1

Total runoff to ex. sump inlet at Filing 4 DP6.1
13 EX F4 DP6.1 8.3 Piped to sump inlet at DP14.1

Total runoff to ex. sump inlet at Filing 4 DP6.2
14 EX F4 DP6.2 14.2 Piped to sump inlet at DP14.1

Combined captured flow DP12, DP13, and DP14 and bypass from DP6.
14.1 EX F4 DP6.3 36.1 Piped to manhole at DP16.1

Total runoff to ex. manhole at Filing 4 DP7.1
15.1 EX F4 DP7.1 93.5 Piped to manhole at DP15.1

Combined flow of DP9.1, DP10, DP11, DP14.1, and DP15.1. Same as Filing 4 DP10.
16.1 197.4 Total runoff piped to ex. Pond W-5

Runoff to ex. 10' Type R inlet at Branding Iron at Sterling Ranch F1 DP8
EX Branding Iron F1 DP8 13.2 Flows piped to ex. FSD Pond 8

Flows off-site along ex. Dines Blvd. c&g to ex. sump inlet at DP17
17 A9 0.79 0.58 7.2 0.46 8.30 3.8 17.0 Flows piped to ex. Pond W-8

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
Values in BLUE indicate they are from the approved "Final Drainage Report for Sterling Ranch Filing No. 4" dated August 14, 2023 by JR Engineering
Values in RED indicate they are from the approved "Final Drainage Report for Branding Iron at Sterling Ranch Filing No. 1" dated October 2018 by M&S Civil Consultants, Inc.

X:\2510000.all\2518816\Excel\Drainage\FDR\2518816_ Proposed Conditions_FDR.xlsm Page 2 of 2   12/13/2023



FINAL DRAINAGE REPORT FOR STERLING RANCH FILING NO. 5 DEC 2023

Appendix C
Hydraulic Calcs



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 20 2023

DP1 Swale-Capacity

User-defined
Invert Elev (ft) =  7025.19
Slope (%) =  0.75
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  7.50

(Sta, El, n)-(Sta, El, n)...
( 0.00, 7026.32) -(5.22, 7026.06, 0.030) -(13.05, 7025.19, 0.030) -(19.05, 7026.24, 0.030)

Highlighted
Depth (ft) =  0.70
Q (cfs) =  7.500
Area (sqft) =  3.61
Velocity (ft/s) =  2.08
Wetted Perim (ft) =  10.40
Crit Depth, Yc (ft) =  0.58
Top Width (ft) =  10.30
EGL (ft) =  0.77

-2 0 2 4 6 8 10 12 14 16 18 20 22

Elev (ft) Depth (ft)Section

7024.50 -0.69

7025.00 -0.19

7025.50 0.31

7026.00 0.81

7026.50 1.31

7027.00 1.81

Sta (ft)

CDurham
Callout
Label slopes



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 20 2023

DP1 Swale-Velocity

User-defined
Invert Elev (ft) =  7019.08
Slope (%) =  5.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  7.50

(Sta, El, n)-(Sta, El, n)...
( 0.00, 7021.73) -(10.15, 7019.08, 0.030) -(12.90, 7020.13, 0.030) -(30.00, 7021.20, 0.030)

Highlighted
Depth (ft) =  0.67
Q (cfs) =  7.500
Area (sqft) =  1.45
Velocity (ft/s) =  5.18
Wetted Perim (ft) =  4.53
Crit Depth, Yc (ft) =  0.81
Top Width (ft) =  4.32
EGL (ft) =  1.09

-5 0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)Section

7018.50 -0.58

7019.00 -0.08

7019.50 0.42

7020.00 0.92

7020.50 1.42

7021.00 1.92

7021.50 2.42

7022.00 2.92

Sta (ft)

TRM will be used for
this steep slope due
to velocity.

CDurham
Callout
Label slopes



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 6 2023

DP2-Capacity & Velocity

Trapezoidal
Bottom Width (ft) =  3.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  7019.18
Slope (%) =  1.70
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  1.00

Highlighted
Depth (ft) =  0.10
Q (cfs) =  1.000
Area (sqft) =  0.33
Velocity (ft/s) =  3.03
Wetted Perim (ft) =  3.63
Crit Depth, Yc (ft) =  0.15
Top Width (ft) =  3.60
EGL (ft) =  0.24

0 2 4 6 8 10 12 14 16 18 20

Elev (ft) Depth (ft)Section

7018.50 -0.68

7019.00 -0.18

7019.50 0.32

7020.00 0.82

7020.50 1.32

7021.00 1.82

7021.50 2.32

7022.00 2.82

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 6 2023

DP3 Swale-Capacity

Trapezoidal
Bottom Width (ft) =  3.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  7018.41
Slope (%) =  1.50
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  3.50

Highlighted
Depth (ft) =  0.34
Q (cfs) =  3.500
Area (sqft) =  1.48
Velocity (ft/s) =  2.36
Wetted Perim (ft) =  5.80
Crit Depth, Yc (ft) =  0.31
Top Width (ft) =  5.72
EGL (ft) =  0.43

0 2 4 6 8 10 12 14 16 18 20

Elev (ft) Depth (ft)Section

7017.50 -0.91

7018.00 -0.41

7018.50 0.09

7019.00 0.59

7019.50 1.09

7020.00 1.59

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 6 2023

DP3 Swale-Velocity

Trapezoidal
Bottom Width (ft) =  3.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  7018.41
Slope (%) =  2.50
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  3.50

Highlighted
Depth (ft) =  0.30
Q (cfs) =  3.500
Area (sqft) =  1.26
Velocity (ft/s) =  2.78
Wetted Perim (ft) =  5.47
Crit Depth, Yc (ft) =  0.31
Top Width (ft) =  5.40
EGL (ft) =  0.42

0 2 4 6 8 10 12 14 16 18 20

Elev (ft) Depth (ft)Section

7017.50 -0.91

7018.00 -0.41

7018.50 0.09

7019.00 0.59

7019.50 1.09

7020.00 1.59

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 6 2023

DP9 Swale-Capacity

User-defined
Invert Elev (ft) =  7019.25
Slope (%) =  0.90
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  5.00

(Sta, El, n)-(Sta, El, n)...
( 0.00, 7023.95) -(25.00, 7019.25, 0.030) -(30.42, 7019.79, 0.030) -(40.95, 7020.00, 0.030)

Highlighted
Depth (ft) =  0.59
Q (cfs) =  5.000
Area (sqft) =  2.72
Velocity (ft/s) =  1.84
Wetted Perim (ft) =  11.14
Crit Depth, Yc (ft) =  0.49
Top Width (ft) =  11.06
EGL (ft) =  0.64

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

Elev (ft) Depth (ft)Section

7018.00 -1.25

7019.00 -0.25

7020.00 0.75

7021.00 1.75

7022.00 2.75

7023.00 3.75

7024.00 4.75

Sta (ft)

CDurham
Callout
Label slopes



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 6 2023

DP9 Swale-Velocity

User-defined
Invert Elev (ft) =  7012.27
Slope (%) =  3.40
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  5.00

(Sta, El, n)-(Sta, El, n)...
( 0.00, 7014.29) -(22.50, 7013.38, 0.030) -(27.50, 7012.27, 0.030) -(34.00, 7013.50, 0.030) -(35.75, 7013.75, 0.030)

Highlighted
Depth (ft) =  0.53
Q (cfs) =  5.000
Area (sqft) =  1.37
Velocity (ft/s) =  3.64
Wetted Perim (ft) =  5.29
Crit Depth, Yc (ft) =  0.58
Top Width (ft) =  5.19
EGL (ft) =  0.74

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

Elev (ft) Depth (ft)Section

7011.50 -0.77

7012.00 -0.27

7012.50 0.23

7013.00 0.73

7013.50 1.23

7014.00 1.73

7014.50 2.23

7015.00 2.73

Sta (ft)

CDurham
Callout
Label slopes



Froude Number Calculations
Sterling Ranch Filing No. 5

Froude Number Equation:

𝐹𝑟 =
𝑣

(𝑔ℎ𝑚)1/2

Where: v= velocity (ft/s)

g= acceleration of gravity (32.2ft/s2 )

hm=hydraulic mean depth (ft)

Hydraulic Mean Depth Equation:

ℎ𝑚 =
𝐴
𝑇

Where: A= cross sectional area of filled flow in channel (ft2)

T= width of channel open to surface (ft)

Inlet DP1 Swale (Flat) Calculations:

Parameters: S= 0.75%, A= 3.61 ft2,   T= 10.40 ft,   v= 2.08 ft/s

Therefore: ℎ𝑚 = 3.61
10.40

= 0.35 𝑓𝑡

𝐹𝑟 = 2.08
(32.2∗0.35)1/2 = 0.62

For cohesive soils maximum Froude Number is 0.80.

Inlet DP1 Swale (Steep) Calculations:

Parameters: S= 5.0%, A= 1.45 ft2,   T= 4.53 ft,   v= 5.18 ft/s

Therefore: ℎ𝑚 = 1.45
4.53

= 0.32 𝑓𝑡

𝐹𝑟 = 5.18
(32.2∗0.32)1/2 = 1.61

For cohesive soils maximum Froude Number is 0.80.

Turf Reinforcement Mat (TRM) used for steep portion of the swale.



Inlet DP2 Swale Calculations:

Parameters: A= 0.33 ft2,   T= 3.63 ft,   v= 3.03 ft/s

Therefore: ℎ𝑚 = 0.33
3.63

= 0.09 𝑓𝑡

𝐹𝑟 = 3.03
(32.2∗0.09)1/2 = 1.78

For cohesive soils maximum Froude Number is 0.80.

Concrete is used for the DP2 swale.

Inlet DP3 Swale (Flat) Calculations:

Parameters: S= 1.5%, A= 1.48 ft2,   T= 5.80 ft,   v= 2.36 ft/s

Therefore: ℎ𝑚 = 1.48
5.80

= 0.26 𝑓𝑡

𝐹𝑟 = 2.36
(32.2∗0.26)1/2 = 0.82

For cohesive soils maximum Froude Number is 0.80.

Turf Reinforcement Mat (TRM) used for this swale.

Inlet DP3 Swale (Steep) Calculations:

Parameters: S= 2.5%, A= 1.26 ft2,   T= 5.47 ft,   v= 2.78 ft/s

Therefore: ℎ𝑚 = 1.26
5.47

= 0.23 𝑓𝑡

𝐹𝑟 = 2.78
(32.2∗0.23)1/2 = 1.02

For cohesive soils maximum Froude Number is 0.80.

Turf Reinforcement Mat (TRM) used for this swale.

Inlet DP9 Swale (Flat) Calculations:

Parameters: S= 0.9%, A= 2.72 ft2,   T= 11.14 ft,   v= 1.84 ft/s

Therefore: ℎ𝑚 = 2.72
11.14

= 0.24 𝑓𝑡

𝐹𝑟 = 1.84
(32.2∗0.24)1/2 = 0.66

For cohesive soils maximum Froude Number is 0.80.



Inlet DP9 Swale (Steep) Calculations:

Parameters: S= 3.4%, A= 1.37 ft2,   T= 5.29 ft,   v= 3.64 ft/s

Therefore: ℎ𝑚 = 1.37
5.29

= 0.26 𝑓𝑡

𝐹𝑟 = 3.64
(32.2∗0.26)1/2 = 1.26

For cohesive soils maximum Froude Number is 0.80.

Turf Reinforcement Mat (TRM) used for steep portion of the swale.



VMax® TRMs
A Permanent Turf Reinforcement Mat Solution for Every Design
The VMax system of permanent TRMs are ideal for high-flow channels, streambanks, shorelines, and other areas needing permanent vegetation 
reinforcement and protection from water and wind. Our VMax TRMs combine a three-dimensional matting and a fiber matrix material for all-
out erosion protection, vegetation establishment and reinforcement. The VMax TRMs are available with various performance capabilities and  
support reinforced vegetative lining development from germination to maturity. 

VMax® Unique Three-Dimensional Design
North American Green VMax TRMs are each designed to maximize performance through all development phases of a reinforced vegetative 
lining. The corrugated matting structure lends a true reinforcement zone for vegetation entanglement, especially compared to flat net mats. 
The unique design of the corrugated matting also helps to create a shear plane that deflects flowing water away from the soil surface. And 
the incorporation of a fiber matrix supplements the 3-D structure by creating a ground cover that blocks soil movement and aids in vegetation 
establishment.

TECHNICAL BULLETIN

NAG_TECHBULL_VMAX_4.21

Copyright 2021. 

North American Green, LLC.
4609 E. Boonville-New Harmony Rd., Evansville, IN 
(800) 772-2040 | www.nagreen.com

Four VMax Turf Reinforcement Mats Designed for Every Level of Performance 

Matrix Fiber  100% Straw 70% Straw / 30% Coconut 100% Coconut 100% Polypropylene

Netting Types Top and Bottom light-weight 
UV-stabilized PP, Crimped PP 
center net

Top and Bottom UV-stabilized 
PP, Crimped PP center net

Top and Bottom heavy-weight 
UV-stabilized PP, Crimped PP 
center net

Top and Bottom ultra heavy-
weight UV-stabilized PP, 
Crimped PP center net

Typical Slope 
Applications 
(H:V) 

1:1 and greater 1:1 and greater 1:1 and greater 1:1 and greater

Channel 
Shear Stress 
Threshold

Unvegetated: 2.3 psf
Vegetated: 10.0 psf

Unvegetated: 3.0 psf
Vegetated: 10.0 psf

Unvegetated: 3.2 psf
Vegetated: 12.0 psf

Unvegetated: 4.0 psf
Vegetated: 14.0 psf

Channel 
Velocity 
Threshold

Unvegetated: 8.5 fps
Vegetated: 18 fps

Unvegetated: 9.5 fps
Vegetated: 15 fps

Unvegetated: 10.5 fps
Vegetated: 20 fps

Unvegetated: 12.5 fps
Vegetated: 25 fps

Selected product that will 
work for all swales above 5 
ft/s. Has maximum of 15 ft/s. 



VMax® TRMs cont.
Selecting the Right VMax TRM
Choosing the right VMax TRM can be made easy by utilizing our 
Erosion Control Materials Design Software (www.ecmds.com), which 
allows users to input project specific parameters for channels, slopes, 
spillways, and more and ensures proper evaluation, design, and product 
selection in return. Our four VMax TRMs offer varying performance 
values, fiber matrix longevities, and price points, to help you meet your 
project specific goals.
 

Twist Pin + VMax TRM - an Ideal Installation
Utilizing the VMax TRMs in conjunction with Twist Pin fastener 
technology can result in an installed system that pushes TRM 
performance with increased factors of safety. The combined system 
has been shown to  have superior pullout strength performance up 
to 200 lbs when compared to installation with traditional wire staples 
and pins.  This is up to 10x the pullout resistance of wire staples and 
pins. Additionally, the use of the twist pins provides intimate contact 
between the TRM and the soil, and have been shown to be effective 
in a wide range of soil types. With a quick and easy installation using 
an electric drill and custom chuck, the TRM+Twist Pin system can 
eliminate time and labor costs from day 1 through project release. 

TECHNICAL BULLETIN

NAG_TECHBULL_VMAX_4.21

Copyright 2021. 

North American Green, LLC.
4609 E. Boonville-New Harmony Rd., Evansville, IN 
(800) 772-2040 | www.nagreen.com

VMax turf reinforcement mat being installed on a channel application 
(top right),  twist pins installed with TRMs can have increased system per-
formance and pullout resistance (middle right), twist pins are available in 
8” and 12” lengths and two coil configurations designed for hard or soft 
soil types (lower right). 

Comparison of common TRM fasteners based on pullout performance 
and typical application (below).

Fastener Pullout Resistance (lb) Comment

6” Round Top Pin 14 Best for hardened soils where other fasteners are damaged during installation.

6” Regular U-staple 42 Standard fastener that develops additional pullout as legs may deflect and add friction 
during installation.

12” Pin with Washer 35 Standard fastener good for soils where staples can be bent frequently and are too 
difficult to install. 

18” Pin with Washer 27 Standard fastener good for soils where staples are frequently bent and 12” straight pins 
fail to provide sufficient pullout because surface soil is wet or loose.

Twist Pin 170 Upgraded fastener that provides high pullout and ideal for loose or soft soils.



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME DP1 DP2 DP3
Site Type (Urban or Rural) URBAN URBAN URBAN
Inlet Application (Street or Area) AREA AREA AREA
Hydraulic Condition Swale Swale Swale
Inlet Type CDOT Type C User-Defined User-Defined

USER-DEFINED INPUT
User-Defined Design Flows
Minor QKnown (cfs) 1.8 0.3 1.0
Major QKnown (cfs) 7.3 1.0 3.1

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

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

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

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

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

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 1.8 0.3 1.0
Major Total Design Peak Flow, Q (cfs) 7.3 1.0 3.1
Minor Flow Bypassed Downstream, Qb (cfs) 0.0 0.0 0.0
Major Flow Bypassed Downstream, Qb (cfs) 0.0 0.0 0.0

INLET MANAGEMENT



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

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

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

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

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

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

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

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

CALCULATED OUTPUT

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

INLET MANAGEMENT

DP4 DP5 DP6
URBAN URBAN URBAN
STREET STREET STREET

On Grade In Sump On Grade
CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

3.4 5.5 3.8
7.9 13.1 9.2

No Bypass Flow Received User-Defined User-Defined
0.0 0.0 0.0
0.0 0.2 0.0

3.4 5.5 3.8
7.9 13.3 9.2
0.0 N/A 0.0
0.2 N/A 0.5



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

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

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

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

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

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

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

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

CALCULATED OUTPUT

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

INLET MANAGEMENT

DP7 DP8 DP9
URBAN URBAN URBAN
STREET STREET AREA

On Grade On Grade Swale
CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type C

2.8 1.1 1.6
5.9 2.3 4.5

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

2.8 1.1 1.6
5.9 2.3 4.5
0.0 0.0 0.0
0.0 0.4 0.0



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

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

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

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

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

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

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

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

CALCULATED OUTPUT

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

INLET MANAGEMENT

DP17 User-Defined
URBAN
STREET
In Sump

CDOT Type R Curb Opening

2.9
17.0

No Bypass Flow Received
0.0
0.0

2.9
17.0
N/A
N/A



Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =
Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.030
Channel Invert Slope SO = 0.0300 ft/ft
Bottom Width B = 0.00 ft
Left Side Slope Z1 = 8.00 ft/ft
Right Side Sloe Z2 = 3.00 ft/ft

Check one of the following soil types:
Soil Type: Max. Velocity (VMAX) Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60
          Cohesive                        7.0 fps                                   0.80
            Paved                            N/A                                      N/A

Minor Storm Major Storm
Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 10.00 10.00 ft
Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 1.50 1.50 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Top Width Criterion Qallow = 22.8 22.8 cfs
MAJOR STORM Allowable Capacity is based on Top Width Criterion dallow = 0.91 0.91 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 1.8 7.3 cfs
Water Depth d = 0.35 0.59 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP1

This worksheet uses the NRCS vegetal
retardance method to determine
Manning's n.

For more information see
Section 7.2.3 of the USDCM.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:
Non-Cohesive
Cohesive
Paved

2518816_MHFD-Inlet_v5.02.xlsm, DP1 12/6/2023, 3:49 PM



MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP1

This worksheet uses the NRCS vegetalInlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees
Width of Grate W = 3.00 ft
Length of Grate L = 3.00 ft
Open Area Ratio ARATIO = 0.70
Height of Inclined Grate HB = 0.00 ft
Clogging Factor Cf = 0.50
Grate Discharge Coefficient Cd = 0.96
Orifice Coefficient Co = 0.64
Weir Coefficient Cw = 2.05

MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.35 0.59
Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.8 8.4 cfs
Bypassed Flow Qb = 0.0 0.0 cfs
Capture Percentage = Qa/Qo C% = 100 100 %

Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

CDOT Type CCDOT Type C

2518816_MHFD-Inlet_v5.02.xlsm, DP1 12/6/2023, 3:49 PM



Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =
Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.030
Channel Invert Slope SO = 0.0100 ft/ft
Bottom Width B = 3.00 ft
Left Side Slope Z1 = 3.00 ft/ft
Right Side Sloe Z2 = 3.00 ft/ft

Check one of the following soil types:
Soil Type: Max. Velocity (VMAX) Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60
          Cohesive                        7.0 fps                                   0.80
            Paved                            N/A                                      N/A

Minor Storm Major Storm
Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 15.00 15.00 ft
Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 2.00 2.00 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 98.1 98.1 cfs
MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 2.00 2.00 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 0.3 1.0 cfs
Water Depth d = 0.09 0.19 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP2

This worksheet uses the NRCS vegetal
retardance method to determine
Manning's n.

For more information see
Section 7.2.3 of the USDCM.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:
Non-Cohesive
Cohesive
Paved

2518816_MHFD-Inlet_v5.02.xlsm, DP2 12/14/2023, 7:45 AM



MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP2

Inlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees
Width of Grate W = 2.92 ft
Length of Grate L = 5.84 ft
Open Area Ratio ARATIO = 0.70
Height of Inclined Grate HB = 0.00 ft
Clogging Factor Cf = 0.50
Grate Discharge Coefficient Cd = N/A
Orifice Coefficient Co = 0.64
Weir Coefficient Cw = 2.05

MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.09 0.19
Total Inlet Interception Capacity (assumes clogged condition) Qa = 0.8 2.4 cfs
Bypassed Flow Qb = 0.0 0.0 cfs
Capture Percentage = Qa/Qo C% = 100 100 %

Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

User-DefinedUser-Defined

2518816_MHFD-Inlet_v5.02.xlsm, DP2 12/14/2023, 7:45 AM



Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =
Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.030
Channel Invert Slope SO = 0.0100 ft/ft
Bottom Width B = 3.00 ft
Left Side Slope Z1 = 4.00 ft/ft
Right Side Sloe Z2 = 4.00 ft/ft

Check one of the following soil types:
Soil Type: Max. Velocity (VMAX) Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60
          Cohesive                        7.0 fps                                   0.80
            Paved                            N/A                                      N/A

Minor Storm Major Storm
Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 15.00 15.00 ft
Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 1.00 1.50 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 25.3 61.5 cfs
MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 1.00 1.50 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 1.0 3.1 cfs
Water Depth d = 0.19 0.35 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP3

This worksheet uses the NRCS vegetal
retardance method to determine
Manning's n.

For more information see
Section 7.2.3 of the USDCM.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:
Non-Cohesive
Cohesive
Paved

2518816_MHFD-Inlet_v5.02.xlsm, DP3 12/14/2023, 7:45 AM



MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP3

This worksheet uses the NRCS vegetalInlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees
Width of Grate W = 2.92 ft
Length of Grate L = 8.76 ft
Open Area Ratio ARATIO = 0.70
Height of Inclined Grate HB = 0.00 ft
Clogging Factor Cf = 0.50
Grate Discharge Coefficient Cd = N/A
Orifice Coefficient Co = 0.64
Weir Coefficient Cw = 2.05

MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.19 0.35
Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.1 8.0 cfs
Bypassed Flow Qb = 0.0 0.0 cfs
Capture Percentage = Qa/Qo C% = 100 100 %

Warning 03:  Velocity exceeds USDCM Volume I recommendation.
Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

User-DefinedUser-Defined

2518816_MHFD-Inlet_v5.02.xlsm, DP3 12/14/2023, 7:45 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 7.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 16.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.022 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 10.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 4.6 8.4 cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 3.40 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 7.90 cfs on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
STERLING RANCH FILING 5
DP4

2518816_MHFD-Inlet_v5.02.xlsm, DP4 12/6/2023, 3:49 PM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 3.4 7.7 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.2 cfs
Capture Percentage = Qa/Qo C% = 100 98 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2518816_MHFD-Inlet_v5.02.xlsm, DP4 12/6/2023, 3:49 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 45.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 40.0 45.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.5 inches
Check boxes are not applicable in SUMP conditions

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

MHFD-Inlet, Version 5.02 (August 2022)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
STERLING RANCH FILING 5
DP5

2518816_MHFD-Inlet_v5.02.xlsm, DP5 12/6/2023, 3:49 PM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 2 2
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 7.5 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.33 0.46 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.3 14.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 5.5 13.3 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

CDOT Type R Curb Opening

Override Depths

2518816_MHFD-Inlet_v5.02.xlsm, DP5 12/6/2023, 3:49 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.034 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 10.5 14.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 6.4 12.5 cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 3.80 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 9.20 cfs on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
STERLING RANCH FILING 5
DP6

2518816_MHFD-Inlet_v5.02.xlsm, DP6 12/6/2023, 3:49 PM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 3.8 8.7 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.5 cfs
Capture Percentage = Qa/Qo C% = 100 95 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2518816_MHFD-Inlet_v5.02.xlsm, DP6 12/6/2023, 3:49 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.034 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 10.5 14.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 6.4 12.5 cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 2.80 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 5.90 cfs on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
STERLING RANCH FILING 5
DP7

2518816_MHFD-Inlet_v5.02.xlsm, DP7 12/6/2023, 3:49 PM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 2.8 5.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs
Capture Percentage = Qa/Qo C% = 100 100 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb OpeningCDOT Type R Curb Opening
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 40.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.010 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 12.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 4.7 9.4 cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 1.10 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 2.30 cfs on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
STERLING RANCH FILING 5
DP8
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 1.1 1.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.4 cfs
Capture Percentage = Qa/Qo C% = 100 82 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb OpeningCDOT Type R Curb Opening
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Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =
Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.030
Channel Invert Slope SO = 0.0100 ft/ft
Bottom Width B = 0.00 ft
Left Side Slope Z1 = 4.00 ft/ft
Right Side Sloe Z2 = 4.00 ft/ft

Check one of the following soil types:
Soil Type: Max. Velocity (VMAX) Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60
          Cohesive                        7.0 fps                                   0.80
            Paved                            N/A                                      N/A

Minor Storm Major Storm
Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 10.00 10.00 ft
Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 1.25 1.25 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 22.2 22.2 cfs
MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 1.25 1.25 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 1.6 4.5 cfs
Water Depth d = 0.47 0.69 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP9

This worksheet uses the NRCS vegetal
retardance method to determine
Manning's n.

For more information see
Section 7.2.3 of the USDCM.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:
Non-Cohesive
Cohesive
Paved

2518816_MHFD-Inlet_v5.02.xlsm, DP9 12/6/2023, 3:49 PM



MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP9

This worksheet uses the NRCS vegetalInlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees
Width of Grate W = 3.00 ft
Length of Grate L = 3.00 ft
Open Area Ratio ARATIO = 0.70
Height of Inclined Grate HB = 0.00 ft
Clogging Factor Cf = 0.50
Grate Discharge Coefficient Cd = 0.96
Orifice Coefficient Co = 0.64
Weir Coefficient Cw = 2.05

MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.47 0.69
Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.9 10.5 cfs
Bypassed Flow Qb = 0.0 0.0 cfs
Capture Percentage = Qa/Qo C% = 100 100 %

Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

CDOT Type CCDOT Type C

2518816_MHFD-Inlet_v5.02.xlsm, DP9 12/6/2023, 3:49 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 15.0 20.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Check boxes are not applicable in SUMP conditions

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

MHFD-Inlet, Version 5.02 (August 2022)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
STERLING RANCH FILING 5
DP17

2518816_MHFD-Inlet_v5.02.xlsm, DP17 12/6/2023, 3:49 PM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 2 2
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.33 0.58 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.3 19.8 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 2.9 17.0 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

CDOT Type R Curb Opening

Override Depths

2518816_MHFD-Inlet_v5.02.xlsm, DP17 12/6/2023, 3:49 PM



A Westrian Company



Scenario: 5-year
Current Time Step: 0.000 h
FlexTable: Conduit Table

X:\2510000.all\2518816\StormCAD\Models\25288.16 StormCAD Model.stsw

Upstream 
Structure Label Flow 

(cfs)

Capacity 
(Full 
Flow) 
(cfs)

Diameter 
(in)

Length 
(User 

Defined) 
(ft)

Slope 
(Calculated) 

(ft/ft)
Velocity 

(ft/s)
Invert 
(Start) 

(ft)

Invert 
(Stop) 

(ft)

Elevation 
Ground 
(Start) 

(ft)

Elevation 
Ground 
(Stop) 

(ft)

Hydraulic 
Grade 

Line (In) 
(ft)

Hydraulic 
Grade 
Line 

(Out) (ft)

Energy 
Grade 

Line (In) 
(ft)

Energy 
Grade 
Line 

(Out) (ft)

Upstream 
Structure 
Headloss 

Coefficient

Manning's 
n

DP01-06 Pipe - (6) 2.20 16.12 24.0 63.8 0.005 3.59 7,014.21 7,013.89 7,021.23 7,020.18 7,014.73 7,014.39 7,014.91 7,014.59 1.020 0.013
DP01-05 Pipe - (7) 2.20 15.99 24.0 48.0 0.005 3.57 7,013.59 7,013.35 7,020.18 7,019.42 7,014.11 7,013.85 7,014.29 7,014.05 0.400 0.013
DP01-04 Pipe - (8) 2.20 27.33 24.0 209.0 0.015 5.22 7,013.05 7,010.00 7,019.42 7,015.08 7,013.57 7,010.82 7,013.75 7,010.87 0.400 0.013
DP01-07 Pipe - (5) 0.30 22.62 24.0 143.9 0.010 2.52 7,015.95 7,014.51 7,019.20 7,021.23 7,016.14 7,014.92 7,016.20 7,014.92 0.050 0.013
DP02-01 Pipe - (46) 1.80 10.50 18.0 47.6 0.010 4.44 7,015.19 7,014.71 7,018.60 7,021.23 7,015.69 7,015.13 7,015.88 7,015.44 0.050 0.013
DP03-01 Pipe - (52) 3.40 14.48 18.0 6.8 0.019 6.70 7,010.33 7,010.20 7,015.37 7,015.08 7,011.03 7,010.77 7,011.30 7,011.24 0.050 0.013
DP01-03 Pipe - (8) (1) 5.30 32.81 24.0 77.0 0.021 7.67 7,009.70 7,008.08 7,015.08 7,013.35 7,010.51 7,008.62 7,010.82 7,009.54 1.020 0.013
DP05-02 Pipe - (2) 2.80 17.42 18.0 55.9 0.027 7.23 7,009.21 7,007.67 7,013.86 7,012.20 7,009.85 7,008.55 7,010.09 7,008.66 0.050 0.013
DP01-02 Pipe - (9) 5.30 32.69 24.0 83.6 0.021 7.65 7,007.78 7,006.03 7,013.35 7,011.20 7,008.59 7,007.19 7,008.90 7,007.31 0.250 0.013
DP06-01 Pipe - (1) 3.80 17.73 18.0 32.6 0.028 7.99 7,008.60 7,007.67 7,012.74 7,012.20 7,009.35 7,008.55 7,009.64 7,008.75 0.050 0.013
DP05-01 Pipe - (4) 6.20 23.91 18.0 69.9 0.052 11.36 7,007.38 7,003.75 7,012.20 7,010.40 7,008.34 7,004.27 7,008.75 7,006.28 0.520 0.013
DP01-01 Pipe - (70) 10.50 32.00 24.0 65.0 0.020 9.12 7,005.72 7,004.42 7,011.20 7,011.21 7,006.88 7,005.23 7,007.36 7,006.44 0.640 0.013
DP04-01 Pipe - (43) 1.00 69.38 36.0 23.8 0.011 3.52 7,003.99 7,003.73 7,010.01 7,011.21 7,004.74 7,004.74 7,004.75 7,004.74 0.050 0.013
DP08-01 Pipe - (11) 1.60 21.00 18.0 59.8 0.040 7.02 7,003.52 7,001.12 7,009.38 7,009.02 7,003.99 7,001.40 7,004.16 7,002.17 0.050 0.013
DP07-01 Pipe - (51) 1.10 42.51 18.0 8.7 0.164 10.29 7,002.75 7,001.32 7,009.53 7,009.23 7,003.14 7,001.50 7,003.28 7,002.74 0.050 0.013
EX. MH 17-6 Pipe - (13) 18.20 200.97 48.0 23.0 0.020 9.93 6,998.62 6,998.17 7,009.02 7,008.52 7,000.87 7,000.90 7,000.97 7,000.96 0.270 0.013
EX. MH 10-2 Pipe - (82) 10.90 94.51 36.0 43.8 0.020 8.91 7,003.43 7,002.55 7,011.21 7,010.40 7,004.48 7,004.04 7,004.86 7,004.19 0.690 0.013
EX. MH 10-1 Pipe - (106) 16.40 89.37 36.0 118.6 0.018 9.63 7,002.25 7,000.12 7,010.40 7,009.23 7,003.54 7,001.65 7,004.03 7,001.97 1.020 0.013
EX. MH 10-01A Pipe - (42) 17.00 95.49 36.0 9.8 0.021 10.20 6,999.82 6,999.62 7,009.23 7,009.02 7,001.14 7,000.69 7,001.64 7,001.58 1.020 0.013
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EGL
HGL

DP01 - 5-year

Label: DP01-07
Type: Manhole

ID: 40

Label: Pipe - (5)
Type: Conduit

ID: 59

Label: DP01-06
Type: Manhole

ID: 37

Label: Pipe - (6)
Type: Conduit

ID: 60

Label: DP01-05
Type: Manhole

ID: 38

Label: Pipe - (7)
Type: Conduit

ID: 62

Label: DP01-04
Type: Manhole

ID: 39

Label: Pipe - (8)
Type: Conduit

ID: 63

Label: DP01-03
Type: Manhole

ID: 43

Label: Pipe - (8) (1)
Type: Conduit

ID: 65

Label: DP01-02
Type: Manhole

ID: 45

Label: Pipe - (9)
Type: Conduit

ID: 67

Label: DP01-01
Type: Manhole

ID: 48

Label: Pipe - (70)
Type: Conduit

ID: 72

Label: EX. MH 10-2
Type: Manhole

ID: 71

E
le

va
ti

o
n

 (
ft

)

7,021.50

7,021.00

7,020.50

7,020.00

7,019.50

7,019.00

7,018.50

7,018.00

7,017.50

7,017.00

7,016.50

7,016.00

7,015.50

7,015.00

7,014.50

7,014.00

7,013.50

7,013.00

7,012.50

7,012.00

7,011.50

7,011.00

7,010.50

7,010.00

7,009.50

7,009.00

7,008.50

7,008.00

7,007.50

7,007.00

7,006.50

7,006.00

7,005.50

7,005.00

7,004.50

7,004.00

7,003.50

7,003.00

Station (ft)
700.0680.0660.0640.0620.0600.0580.0560.0540.0520.0500.0480.0460.0440.0420.0400.0380.0360.0340.0320.0300.0280.0260.0240.0220.0200.0180.0160.0140.0120.0100.080.060.040.020.00.0



EGL
HGL

DP02 - 5-year

Label: DP02-01
Type: Manhole

ID: 41

Label: Pipe - (46)
Type: Conduit

ID: 61

Label: DP01-06
Type: Manhole

ID: 37

E
le

va
ti

o
n

 (
ft

)

7,021.40

7,021.20

7,021.00

7,020.80

7,020.60

7,020.40

7,020.20

7,020.00

7,019.80

7,019.60

7,019.40

7,019.20

7,019.00

7,018.80

7,018.60

7,018.40

7,018.20

7,018.00

7,017.80

7,017.60

7,017.40

7,017.20

7,017.00

7,016.80

7,016.60

7,016.40

7,016.20

7,016.00

7,015.80

7,015.60

7,015.40

7,015.20

7,015.00

7,014.80

7,014.60

7,014.40

7,014.20

7,014.00

7,013.80

Station (ft)
50.048.046.044.042.040.038.036.034.032.030.028.026.024.022.020.018.016.014.012.010.08.06.04.02.00.0-2.0



EGL
HGL

DP03 - 5-year
Label: DP03-01
Type: Manhole

ID: 42

Label: Pipe - (52)
Type: Conduit

ID: 64

Label: DP01-03
Type: Manhole

ID: 43

E
le

va
ti

o
n

 (
ft

)

7,015.40

7,015.20

7,015.00

7,014.80

7,014.60

7,014.40

7,014.20

7,014.00

7,013.80

7,013.60

7,013.40

7,013.20

7,013.00

7,012.80

7,012.60

7,012.40

7,012.20

7,012.00

7,011.80

7,011.60

7,011.40

7,011.20

7,011.00

7,010.80

7,010.60

7,010.40

7,010.20

7,010.00

7,009.80

7,009.60

7,009.40

Station (ft)
11.511.010.510.09.59.08.58.07.57.06.56.05.55.04.54.03.53.02.52.01.51.00.50.0-0.5-1.0-1.5-2.0-2.5-3.0-3.5-4.0-4.5-5.0-5.5-6.0-6.5-7.0



EGL
HGL

DP04 - 5-year

Label: DP04-01
Type: Manhole

ID: 49

Label: Pipe - (43)
Type: Conduit

ID: 57

Label: EX. MH 10-2
Type: Manhole

ID: 71

Label: Pipe - (82)
Type: Conduit

ID: 74

Label: EX. MH 10-1
Type: Manhole

ID: 73

E
le

va
ti

o
n

 (
ft

)

7,011.40
7,011.20
7,011.00
7,010.80
7,010.60
7,010.40
7,010.20
7,010.00
7,009.80
7,009.60
7,009.40
7,009.20
7,009.00
7,008.80
7,008.60
7,008.40
7,008.20
7,008.00
7,007.80
7,007.60
7,007.40
7,007.20
7,007.00
7,006.80
7,006.60
7,006.40
7,006.20
7,006.00
7,005.80
7,005.60
7,005.40
7,005.20
7,005.00
7,004.80
7,004.60
7,004.40
7,004.20
7,004.00
7,003.80
7,003.60
7,003.40
7,003.20
7,003.00
7,002.80
7,002.60
7,002.40
7,002.20
7,002.00
7,001.80

Station (ft)
70.068.066.064.062.060.058.056.054.052.050.048.046.044.042.040.038.036.034.032.030.028.026.024.022.020.018.016.014.012.010.08.06.04.02.00.0-2.0



EGL
HGL

DP05 - 5-year

Label: EX. MH 10-1
Type: Manhole

ID: 73

Label: Pipe - (4)
Type: Conduit

ID: 53

Label: DP05-01
Type: Manhole

ID: 47

Label: Pipe - (2)
Type: Conduit

ID: 66

Label: DP05-02
Type: Manhole

ID: 44

E
le

va
ti

o
n

 (
ft

)

7,014.00

7,013.50

7,013.00

7,012.50

7,012.00

7,011.50

7,011.00

7,010.50

7,010.00

7,009.50

7,009.00

7,008.50

7,008.00

7,007.50

7,007.00

7,006.50

7,006.00

7,005.50

7,005.00

7,004.50

7,004.00

7,003.50

7,003.00

7,002.50

7,002.00

Station (ft)
135.0130.0125.0120.0115.0110.0105.0100.095.090.085.080.075.070.065.060.055.050.045.040.035.030.025.020.015.010.05.00.0



EGL
HGL

DP06 - 5-year

Label: DP05-01
Type: Manhole

ID: 47

Label: Pipe - (1)
Type: Conduit

ID: 68

Label: DP06-01
Type: Manhole

ID: 46

E
le

va
ti

o
n

 (
ft

)

7,012.80

7,012.60

7,012.40

7,012.20

7,012.00

7,011.80

7,011.60

7,011.40

7,011.20

7,011.00

7,010.80

7,010.60

7,010.40

7,010.20

7,010.00

7,009.80

7,009.60

7,009.40

7,009.20

7,009.00

7,008.80

7,008.60

7,008.40

7,008.20

7,008.00

7,007.80

7,007.60

7,007.40

7,007.20

7,007.00

Station (ft)
40.039.038.037.036.035.034.033.032.031.030.029.028.027.026.025.024.023.022.021.020.019.018.017.016.015.014.013.012.011.010.09.08.07.06.05.04.03.02.01.00.0-1.0-2.0



EGL
HGL

DP07 - 5-year
Label: DP07-01
Type: Manhole

ID: 51

Label: Pipe - (51)
Type: Conduit

ID: 76

Label: EX. MH 10-01A
Type: Manhole

ID: 75

Label: Pipe - (42)
Type: Conduit

ID: 56

Label: EX. MH 17-6
Type: Manhole

ID: 52

E
le

va
ti

o
n

 (
ft

)

7,009.50

7,009.00

7,008.50

7,008.00

7,007.50

7,007.00

7,006.50

7,006.00

7,005.50

7,005.00

7,004.50

7,004.00

7,003.50

7,003.00

7,002.50

7,002.00

7,001.50

7,001.00

7,000.50

7,000.00

6,999.50

6,999.00

6,998.50

6,998.00

Station (ft)
23.022.021.020.019.018.017.016.015.014.013.012.011.010.09.08.07.06.05.04.03.02.01.00.0-1.0-2.0



EGL
HGL

DP08 - 5-year
Label: O-1

Type: Outfall
ID: 77

Label: Pipe - (13)
Type: Conduit

ID: 55

Label: EX. MH 17-6
Type: Manhole

ID: 52

Label: Pipe - (11)
Type: Conduit

ID: 69

Label: DP08-01
Type: Manhole

ID: 50

E
le

va
ti

o
n

 (
ft

)

7,009.50

7,009.00

7,008.50

7,008.00

7,007.50

7,007.00

7,006.50

7,006.00

7,005.50

7,005.00

7,004.50

7,004.00

7,003.50

7,003.00

7,002.50

7,002.00

7,001.50

7,001.00

7,000.50

7,000.00

6,999.50

6,999.00

6,998.50

6,998.00

Station (ft)
84.082.080.078.076.074.072.070.068.066.064.062.060.058.056.054.052.050.048.046.044.042.040.038.036.034.032.030.028.026.024.022.020.018.016.014.012.010.08.06.04.02.00.0

Existing 5-year Tailwater HGL: 7,000.89'



Scenario: 100-year
Current Time Step: 0.000 h
FlexTable: Conduit Table

X:\2510000.all\2518816\StormCAD\Models\25288.16 StormCAD Model.stsw

Upstream 
Structure Label Flow 

(cfs)

Capacity 
(Full 
Flow) 
(cfs)

Diameter 
(in)

Length 
(User 

Defined) 
(ft)

Slope 
(Calculated) 

(ft/ft)
Velocity 

(ft/s)
Invert 
(Start) 

(ft)

Invert 
(Stop) 

(ft)

Elevation 
Ground 
(Start) 

(ft)

Elevation 
Ground 
(Stop) 

(ft)

Hydraulic 
Grade 

Line (In) 
(ft)

Hydraulic 
Grade 
Line 

(Out) (ft)

Energy 
Grade 

Line (In) 
(ft)

Energy 
Grade 
Line 

(Out) (ft)

Upstream 
Structure 
Headloss 

Coefficient

Manning's 
n

DP01-06 Pipe - (6) 8.30 16.12 24.0 63.8 0.005 5.17 7,014.21 7,013.89 7,021.23 7,020.18 7,015.24 7,014.91 7,015.65 7,015.32 1.020 0.013
DP01-05 Pipe - (7) 8.30 15.99 24.0 48.0 0.005 5.14 7,013.59 7,013.35 7,020.18 7,019.42 7,014.62 7,014.37 7,015.02 7,014.78 0.400 0.013
DP01-04 Pipe - (8) 8.30 27.33 24.0 209.0 0.015 7.63 7,013.05 7,010.00 7,019.42 7,015.08 7,014.08 7,011.77 7,014.48 7,011.90 0.400 0.013
DP01-07 Pipe - (5) 1.00 22.62 24.0 143.9 0.010 3.62 7,015.95 7,014.51 7,019.20 7,021.23 7,016.29 7,015.65 7,016.41 7,015.66 0.050 0.013
DP02-01 Pipe - (46) 7.30 10.50 18.0 47.6 0.010 6.42 7,015.19 7,014.71 7,018.60 7,021.23 7,016.24 7,015.64 7,016.71 7,016.27 0.050 0.013
DP03-01 Pipe - (52) 7.70 14.48 18.0 6.8 0.019 8.32 7,010.33 7,010.20 7,015.37 7,015.08 7,011.81 7,011.77 7,012.10 7,012.07 0.050 0.013
DP01-03 Pipe - (8) (1) 15.30 32.81 24.0 77.0 0.021 10.27 7,009.70 7,008.08 7,015.08 7,013.35 7,011.11 7,009.07 7,011.76 7,010.59 1.020 0.013
DP05-02 Pipe - (2) 5.90 17.42 18.0 55.9 0.027 8.90 7,009.21 7,007.67 7,013.86 7,012.20 7,010.15 7,009.29 7,010.55 7,009.47 0.050 0.013
DP01-02 Pipe - (9) 15.30 32.69 24.0 83.6 0.021 10.23 7,007.78 7,006.03 7,013.35 7,011.20 7,009.19 7,008.39 7,009.84 7,008.76 0.250 0.013
DP06-01 Pipe - (1) 8.70 17.73 18.0 32.6 0.028 9.99 7,008.60 7,007.67 7,012.74 7,012.20 7,009.75 7,009.29 7,010.31 7,009.67 0.050 0.013
DP05-01 Pipe - (4) 13.90 23.91 18.0 69.9 0.052 14.04 7,007.38 7,003.75 7,012.20 7,010.40 7,008.75 7,005.38 7,009.79 7,006.34 0.520 0.013
DP01-01 Pipe - (70) 27.70 32.00 24.0 65.0 0.020 11.47 7,005.72 7,004.42 7,011.20 7,011.21 7,007.54 7,005.91 7,008.86 7,007.80 0.640 0.013
DP04-01 Pipe - (43) 3.10 69.38 36.0 23.8 0.011 4.95 7,003.99 7,003.73 7,010.01 7,011.21 7,005.71 7,005.71 7,005.72 7,005.72 0.050 0.013
DP08-01 Pipe - (11) 4.50 21.00 18.0 59.8 0.040 9.46 7,003.52 7,001.12 7,009.38 7,009.02 7,004.33 7,002.90 7,004.66 7,003.00 0.050 0.013
DP07-01 Pipe - (51) 1.90 42.51 18.0 8.7 0.164 12.12 7,002.75 7,001.32 7,009.53 7,009.23 7,003.99 7,004.00 7,004.02 7,004.01 0.050 0.013
EX. MH 17-6 Pipe - (13) 47.20 200.97 48.0 23.0 0.020 3.76 6,998.62 6,998.17 7,009.02 7,008.52 7,002.79 7,002.77 7,003.01 7,002.99 0.470 0.013
EX. MH 10-2 Pipe - (82) 29.90 94.51 36.0 43.8 0.020 11.86 7,003.43 7,002.55 7,011.21 7,010.40 7,005.20 7,005.38 7,005.94 7,005.67 0.690 0.013
EX. MH 10-1 Pipe - (106) 42.60 89.37 36.0 118.6 0.018 12.49 7,002.25 7,000.12 7,010.40 7,009.23 7,004.38 7,004.00 7,005.36 7,004.56 1.020 0.013
EX. MH 10-01A Pipe - (42) 43.80 95.49 36.0 9.8 0.021 6.20 6,999.82 6,999.62 7,009.23 7,009.02 7,002.94 7,002.90 7,003.54 7,003.49 1.770 0.013

Page 1 of 1
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EGL
HGL

DP01 - 100-year

Label: DP01-07
Type: Manhole

ID: 40

Label: Pipe - (5)
Type: Conduit

ID: 59

Label: DP01-06
Type: Manhole

ID: 37

Label: Pipe - (6)
Type: Conduit

ID: 60

Label: DP01-05
Type: Manhole

ID: 38

Label: Pipe - (7)
Type: Conduit

ID: 62

Label: DP01-04
Type: Manhole

ID: 39

Label: Pipe - (8)
Type: Conduit

ID: 63

Label: DP01-03
Type: Manhole

ID: 43

Label: Pipe - (8) (1)
Type: Conduit

ID: 65

Label: DP01-02
Type: Manhole

ID: 45

Label: Pipe - (9)
Type: Conduit

ID: 67

Label: DP01-01
Type: Manhole

ID: 48

Label: Pipe - (70)
Type: Conduit

ID: 72

Label: EX. MH 10-2
Type: Manhole

ID: 71

E
le

va
ti

o
n

 (
ft

)

7,021.50

7,021.00

7,020.50

7,020.00

7,019.50

7,019.00

7,018.50

7,018.00

7,017.50

7,017.00

7,016.50

7,016.00

7,015.50

7,015.00

7,014.50

7,014.00

7,013.50

7,013.00

7,012.50

7,012.00

7,011.50

7,011.00

7,010.50

7,010.00

7,009.50

7,009.00

7,008.50

7,008.00

7,007.50

7,007.00

7,006.50

7,006.00

7,005.50

7,005.00

7,004.50

7,004.00

7,003.50

7,003.00

Station (ft)
700.0680.0660.0640.0620.0600.0580.0560.0540.0520.0500.0480.0460.0440.0420.0400.0380.0360.0340.0320.0300.0280.0260.0240.0220.0200.0180.0160.0140.0120.0100.080.060.040.020.00.0



EGL
HGL

DP02 - 100-year

Label: DP02-01
Type: Manhole

ID: 41

Label: Pipe - (46)
Type: Conduit

ID: 61

Label: DP01-06
Type: Manhole

ID: 37

E
le

va
ti

o
n

 (
ft

)

7,021.40

7,021.20

7,021.00

7,020.80

7,020.60

7,020.40

7,020.20

7,020.00

7,019.80

7,019.60

7,019.40

7,019.20

7,019.00

7,018.80

7,018.60

7,018.40

7,018.20

7,018.00

7,017.80

7,017.60

7,017.40

7,017.20

7,017.00

7,016.80

7,016.60

7,016.40

7,016.20

7,016.00

7,015.80

7,015.60

7,015.40

7,015.20

7,015.00

7,014.80

7,014.60

7,014.40

7,014.20

7,014.00

7,013.80

Station (ft)
50.048.046.044.042.040.038.036.034.032.030.028.026.024.022.020.018.016.014.012.010.08.06.04.02.00.0-2.0



EGL
HGL

DP03 - 100-year
Label: DP03-01
Type: Manhole

ID: 42

Label: Pipe - (52)
Type: Conduit

ID: 64

Label: DP01-03
Type: Manhole

ID: 43

E
le
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ti

o
n

 (
ft

)

7,015.40

7,015.20

7,015.00

7,014.80

7,014.60

7,014.40

7,014.20

7,014.00

7,013.80

7,013.60

7,013.40

7,013.20

7,013.00

7,012.80

7,012.60

7,012.40

7,012.20

7,012.00

7,011.80

7,011.60

7,011.40

7,011.20

7,011.00

7,010.80

7,010.60

7,010.40

7,010.20

7,010.00

7,009.80

7,009.60

7,009.40

Station (ft)
11.511.010.510.09.59.08.58.07.57.06.56.05.55.04.54.03.53.02.52.01.51.00.50.0-0.5-1.0-1.5-2.0-2.5-3.0-3.5-4.0-4.5-5.0-5.5-6.0-6.5-7.0



EGL
HGL

DP04 - 100-year

Label: DP04-01
Type: Manhole

ID: 49

Label: Pipe - (43)
Type: Conduit

ID: 57

Label: EX. MH 10-2
Type: Manhole

ID: 71

Label: Pipe - (82)
Type: Conduit

ID: 74

Label: EX. MH 10-1
Type: Manhole

ID: 73

E
le

va
ti

o
n

 (
ft

)

7,011.40
7,011.20
7,011.00
7,010.80
7,010.60
7,010.40
7,010.20
7,010.00
7,009.80
7,009.60
7,009.40
7,009.20
7,009.00
7,008.80
7,008.60
7,008.40
7,008.20
7,008.00
7,007.80
7,007.60
7,007.40
7,007.20
7,007.00
7,006.80
7,006.60
7,006.40
7,006.20
7,006.00
7,005.80
7,005.60
7,005.40
7,005.20
7,005.00
7,004.80
7,004.60
7,004.40
7,004.20
7,004.00
7,003.80
7,003.60
7,003.40
7,003.20
7,003.00
7,002.80
7,002.60
7,002.40
7,002.20
7,002.00
7,001.80

Station (ft)
70.068.066.064.062.060.058.056.054.052.050.048.046.044.042.040.038.036.034.032.030.028.026.024.022.020.018.016.014.012.010.08.06.04.02.00.0-2.0



EGL
HGL

DP05 - 100-year

Label: EX. MH 10-1
Type: Manhole

ID: 73

Label: Pipe - (4)
Type: Conduit

ID: 53

Label: DP05-01
Type: Manhole

ID: 47

Label: Pipe - (2)
Type: Conduit

ID: 66

Label: DP05-02
Type: Manhole

ID: 44

E
le

va
ti

o
n

 (
ft

)

7,014.00

7,013.50

7,013.00

7,012.50

7,012.00

7,011.50

7,011.00

7,010.50

7,010.00

7,009.50

7,009.00

7,008.50

7,008.00

7,007.50

7,007.00

7,006.50

7,006.00

7,005.50

7,005.00

7,004.50

7,004.00

7,003.50

7,003.00

7,002.50

7,002.00

Station (ft)
135.0130.0125.0120.0115.0110.0105.0100.095.090.085.080.075.070.065.060.055.050.045.040.035.030.025.020.015.010.05.00.0



EGL
HGL

DP06 - 100-year

Label: DP05-01
Type: Manhole

ID: 47

Label: Pipe - (1)
Type: Conduit

ID: 68

Label: DP06-01
Type: Manhole

ID: 46

E
le

va
ti

o
n

 (
ft

)

7,012.80

7,012.60

7,012.40

7,012.20

7,012.00

7,011.80

7,011.60

7,011.40

7,011.20

7,011.00

7,010.80

7,010.60

7,010.40

7,010.20

7,010.00

7,009.80

7,009.60

7,009.40

7,009.20

7,009.00

7,008.80

7,008.60

7,008.40

7,008.20

7,008.00

7,007.80

7,007.60

7,007.40

7,007.20

7,007.00

Station (ft)
40.039.038.037.036.035.034.033.032.031.030.029.028.027.026.025.024.023.022.021.020.019.018.017.016.015.014.013.012.011.010.09.08.07.06.05.04.03.02.01.00.0-1.0-2.0



EGL
HGL

DP07 - 100-year
Label: DP07-01
Type: Manhole

ID: 51

Label: Pipe - (51)
Type: Conduit

ID: 76

Label: EX. MH 10-01A
Type: Manhole

ID: 75

Label: Pipe - (42)
Type: Conduit

ID: 56

Label: EX. MH 17-6
Type: Manhole

ID: 52

E
le

va
ti

o
n

 (
ft

)

7,009.50

7,009.00

7,008.50

7,008.00

7,007.50

7,007.00

7,006.50

7,006.00

7,005.50

7,005.00

7,004.50

7,004.00

7,003.50

7,003.00

7,002.50

7,002.00

7,001.50

7,001.00

7,000.50

7,000.00

6,999.50

6,999.00

6,998.50

6,998.00

Station (ft)
23.022.021.020.019.018.017.016.015.014.013.012.011.010.09.08.07.06.05.04.03.02.01.00.0-1.0-2.0



EGL
HGL

DP08 - 100-year
Label: O-1

Type: Outfall
ID: 77

Label: Pipe - (13)
Type: Conduit

ID: 55

Label: EX. MH 17-6
Type: Manhole

ID: 52

Label: Pipe - (11)
Type: Conduit

ID: 69

Label: DP08-01
Type: Manhole

ID: 50

E
le

va
ti

o
n

 (
ft

)

7,009.50

7,009.00

7,008.50

7,008.00

7,007.50

7,007.00

7,006.50

7,006.00

7,005.50

7,005.00

7,004.50

7,004.00

7,003.50

7,003.00

7,002.50

7,002.00

7,001.50

7,001.00

7,000.50

7,000.00

6,999.50

6,999.00

6,998.50

6,998.00

Station (ft)
84.082.080.078.076.074.072.070.068.066.064.062.060.058.056.054.052.050.048.046.044.042.040.038.036.034.032.030.028.026.024.022.020.018.016.014.012.010.08.06.04.02.00.0

Existing 100-year Tailwater HGL: 7,002.76'



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Dec 14 2023

DP3 Swale Emergency Overflow-Capacity

Trapezoidal
Bottom Width (ft) =  3.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  100.00
Slope (%) =  1.50
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  62.50

Highlighted
Depth (ft) =  1.39
Q (cfs) =  62.50
Area (sqft) =  11.90
Velocity (ft/s) =  5.25
Wetted Perim (ft) =  14.46
Crit Depth, Yc (ft) =  1.40
Top Width (ft) =  14.12
EGL (ft) =  1.82

0 2 4 6 8 10 12 14 16 18 20

Elev (ft) Depth (ft)Section

99.50 -0.50

100.00 0.00

100.50 0.50

101.00 1.00

101.50 1.50

102.00 2.00

Reach (ft)

CDurham
Text Box
Provide calculation for DP2 emergency overflow swale 



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Dec 14 2023

DP3 Swale Emergency Overflow-Velocity

Trapezoidal
Bottom Width (ft) =  3.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  100.00
Slope (%) =  2.50
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  62.50

Highlighted
Depth (ft) =  1.24
Q (cfs) =  62.50
Area (sqft) =  9.87
Velocity (ft/s) =  6.33
Wetted Perim (ft) =  13.23
Crit Depth, Yc (ft) =  1.40
Top Width (ft) =  12.92
EGL (ft) =  1.86

0 2 4 6 8 10 12 14 16 18 20

Elev (ft) Depth (ft)Section

99.50 -0.50

100.00 0.00

100.50 0.50

101.00 1.00

101.50 1.50

102.00 2.00

Reach (ft)



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME DP2-Emergency DP3-Emergency User-Defined
Site Type (Urban or Rural) URBAN URBAN
Inlet Application (Street or Area) AREA AREA
Hydraulic Condition Swale Swale
Inlet Type User-Defined User-Defined

USER-DEFINED INPUT
User-Defined Design Flows
Minor QKnown (cfs) 0.0 0.0
Major QKnown (cfs) 23.5 50.0

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

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

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

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

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

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 0.0 0.0
Major Total Design Peak Flow, Q (cfs) 23.5 50.0
Minor Flow Bypassed Downstream, Qb (cfs) 0.0 0.0
Major Flow Bypassed Downstream, Qb (cfs) 0.0 0.0

INLET MANAGEMENT



Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =
Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.030
Channel Invert Slope SO = 0.0100 ft/ft
Bottom Width B = 3.00 ft
Left Side Slope Z1 = 3.00 ft/ft
Right Side Sloe Z2 = 3.00 ft/ft

Check one of the following soil types:
Soil Type: Max. Velocity (VMAX) Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60
          Cohesive                        7.0 fps                                   0.80
            Paved                            N/A                                      N/A

Minor Storm Major Storm
Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 15.00 15.00 ft
Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 2.00 2.00 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 98.1 98.1 cfs
MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 2.00 2.00 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 0.0 23.5 cfs
Water Depth d = 0.00 1.03 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP2-Emergency

This worksheet uses the NRCS vegetal
retardance method to determine
Manning's n.

For more information see
Section 7.2.3 of the USDCM.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:
Non-Cohesive
Cohesive
Paved

2518816_Emergency Flows_MHFD-Inlet_v5.02.xlsm, DP2-Emergency 12/14/2023, 7:02 AM

CDurham
Callout
If possible overflow from Barbarick pond is 85.4 cfs, shouldn't overflow inlet/channel analysis use that flow?



MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP2-Emergency

This worksheet uses the NRCS vegetalInlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees
Width of Grate W = 2.92 ft
Length of Grate L = 5.84 ft
Open Area Ratio ARATIO = 0.70
Height of Inclined Grate HB = 0.00 ft
Clogging Factor Cf = 0.50
Grate Discharge Coefficient Cd = N/A
Orifice Coefficient Co = 0.64
Weir Coefficient Cw = 2.05

MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.00 1.03
Total Inlet Interception Capacity (assumes clogged condition) Qa = 0.0 29.6 cfs
Bypassed Flow Qb = 0.0 0.0 cfs
Capture Percentage = Qa/Qo C% = 100 100 %

Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

User-DefinedUser-Defined

2518816_Emergency Flows_MHFD-Inlet_v5.02.xlsm, DP2-Emergency 12/14/2023, 7:02 AM



Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =
Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.030
Channel Invert Slope SO = 0.0100 ft/ft
Bottom Width B = 3.00 ft
Left Side Slope Z1 = 4.00 ft/ft
Right Side Sloe Z2 = 4.00 ft/ft

Check one of the following soil types:
Soil Type: Max. Velocity (VMAX) Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60
          Cohesive                        7.0 fps                                   0.80
            Paved                            N/A                                      N/A

Minor Storm Major Storm
Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 15.00 15.00 ft
Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 1.00 1.50 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 25.3 61.5 cfs
MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 1.00 1.50 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 0.0 50.0 cfs
Water Depth d = 0.00 1.37 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP3-Emergency

This worksheet uses the NRCS vegetal
retardance method to determine
Manning's n.

For more information see
Section 7.2.3 of the USDCM.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:
Non-Cohesive
Cohesive
Paved

2518816_Emergency Flows_MHFD-Inlet_v5.02.xlsm, DP3-Emergency 12/14/2023, 7:02 AM

CDurham
Callout
Should overflow analysis be for flow from Barbarick pond (85.4 cfs) plus flows from OS1, A1 & A2?



MHFD-Inlet, Version 5.02 (August 2022)
AREA INLET IN A SWALE

STERLING RANCH FILING 5
DP3-Emergency

This worksheet uses the NRCS vegetalInlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees
Width of Grate W = 2.92 ft
Length of Grate L = 8.76 ft
Open Area Ratio ARATIO = 0.70
Height of Inclined Grate HB = 0.00 ft
Clogging Factor Cf = 0.50
Grate Discharge Coefficient Cd = N/A
Orifice Coefficient Co = 0.64
Weir Coefficient Cw = 2.05

MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.00 1.37
Total Inlet Interception Capacity (assumes clogged condition) Qa = 0.0 53.8 cfs
Bypassed Flow Qb = 0.0 0.0 cfs
Capture Percentage = Qa/Qo C% = 100 100 %

Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

User-DefinedUser-Defined

2518816_Emergency Flows_MHFD-Inlet_v5.02.xlsm, DP3-Emergency 12/14/2023, 7:02 AM



EGL
HGL

DP01 - 100-year
Label: DP01-07
Type: Manhole

ID: 40

Label: Pipe - (5)
Type: Conduit

ID: 59

Label: DP01-06
Type: Manhole

ID: 37

Label: Pipe - (6)
Type: Conduit

ID: 60

Label: DP01-05
Type: Manhole

ID: 38

Label: Pipe - (7)
Type: Conduit

ID: 62

Label: DP01-04
Type: Manhole

ID: 39

Label: Pipe - (8)
Type: Conduit

ID: 63

Label: DP01-03
Type: Manhole

ID: 43

Label: Pipe - (8) (1)
Type: Conduit

ID: 65

Label: DP01-02
Type: Manhole

ID: 45

Label: Pipe - (9)
Type: Conduit

ID: 67

Label: DP01-01
Type: Manhole

ID: 48

Label: Pipe - (70)
Type: Conduit

ID: 72

Label: EX. MH 10-2
Type: Manhole

ID: 71

E
le

va
ti

o
n

 (
ft

)

7,021.50

7,021.00

7,020.50

7,020.00

7,019.50

7,019.00

7,018.50

7,018.00

7,017.50

7,017.00

7,016.50

7,016.00

7,015.50

7,015.00

7,014.50

7,014.00

7,013.50

7,013.00

7,012.50

7,012.00

7,011.50

7,011.00

7,010.50

7,010.00

7,009.50

7,009.00

7,008.50

7,008.00

7,007.50

7,007.00

7,006.50

7,006.00

7,005.50

7,005.00

7,004.50

7,004.00

7,003.50

7,003.00

Station (ft)
700.0680.0660.0640.0620.0600.0580.0560.0540.0520.0500.0480.0460.0440.0420.0400.0380.0360.0340.0320.0300.0280.0260.0240.0220.0200.0180.0160.0140.0120.0100.080.060.040.020.00.0

Total Barbarick FSD Pond emergency overflow: 86 cfs
Storm sewer capacity: 23.5 cfs
Remaining flow within channel: 62.5 cfs

Inlet located within a channel
and flows will not exit the
channel section.

CDurham
Text Box
Provide StormCAD tables that correspond to this profile and the one on the next sheet.

CDurham
Callout
Show HGL elevations around inlets to show flows remain with int channel 



EGL
HGL

DP04 - 100-year
Label: DP04-01
Type: Manhole

ID: 49

Label: Pipe - (43)
Type: Conduit

ID: 57

Label: EX. MH 10-2
Type: Manhole

ID: 71

Label: Pipe - (82)
Type: Conduit

ID: 74

Label: EX. MH 10-1
Type: Manhole

ID: 73

E
le

va
ti

o
n

 (
ft

)

7,012.00
7,011.80
7,011.60
7,011.40
7,011.20
7,011.00
7,010.80
7,010.60
7,010.40
7,010.20
7,010.00
7,009.80
7,009.60
7,009.40
7,009.20
7,009.00
7,008.80
7,008.60
7,008.40
7,008.20
7,008.00
7,007.80
7,007.60
7,007.40
7,007.20
7,007.00
7,006.80
7,006.60
7,006.40
7,006.20
7,006.00
7,005.80
7,005.60
7,005.40
7,005.20
7,005.00
7,004.80
7,004.60
7,004.40
7,004.20
7,004.00
7,003.80
7,003.60
7,003.40
7,003.20
7,003.00
7,002.80
7,002.60
7,002.40
7,002.20
7,002.00
7,001.80

Station (ft)
70.068.066.064.062.060.058.056.054.052.050.048.046.044.042.040.038.036.034.032.030.028.026.024.022.020.018.016.014.012.010.08.06.04.02.00.0-2.0

Remaining flow within channel: 62.5 cfs
Storm sewer capacity: 50 cfs
Remaining flow to roadway: 12.5 cfs

Inlet located within a channel
and flows will not exit the
channel section.

Combined upstream emergency flow (23.5 cfs)
within storm sewer for flow: 73.5 cfs

CDurham
Callout
Show HGL elevations around inlets to show flows remain with int channel 



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Dec 14 2023

Hazlett Drive-Emergency Overflow

User-defined
Invert Elev (ft) =  7009.31
Slope (%) =  0.65
N-Value =  0.015

Calculations
Compute by: Known Q
Known Q (cfs) =  12.50

(Sta, El, n)-(Sta, El, n)...
( 0.00, 7010.02) -(2.00, 7009.96, 0.030) -(9.50, 7009.81, 0.013) -(10.00, 7009.31, 0.013) -(12.00, 7009.48, 0.013) -(48.00, 7010.43, 0.016) -(50.00, 7010.27, 0.013)
-(50.50, 7010.77, 0.013) -(58.00, 7010.92, 0.013) -(60.00, 7011.04, 0.030)

Highlighted
Depth (ft) =  0.59
Q (cfs) =  12.50
Area (sqft) =  4.72
Velocity (ft/s) =  2.65
Wetted Perim (ft) =  23.13
Crit Depth, Yc (ft) =  0.60
Top Width (ft) =  22.90
EGL (ft) =  0.70

-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65

Elev (ft) Depth (ft)Section

7008.50 -0.81

7009.00 -0.31

7009.50 0.19

7010.00 0.69

7010.50 1.19

7011.00 1.69

7011.50 2.19

7012.00 2.69

Sta (ft)

CDurham
Callout
Provide an additional analysis for flow of at least  17.5 cfs (Flow from DP 8 & emergency flows from DP3 & DP5). Worse case scenario would also include emergency flows from Barbarick Pond & DP 1 & 2.



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Dec 14 2023

Sterling Ranch Road-Emergency Overflow

User-defined
Invert Elev (ft) =  7006.45
Slope (%) =  1.80
N-Value =  0.016

Calculations
Compute by: Known Q
Known Q (cfs) =  12.50

(Sta, El, n)-(Sta, El, n)...
( 0.00, 7007.22) -(13.87, 7006.95, 0.030) -(14.00, 7006.45, 0.013) -(16.00, 7006.61, 0.013) -(40.00, 7007.09, 0.016)

Highlighted
Depth (ft) =  0.47
Q (cfs) =  12.50
Area (sqft) =  3.22
Velocity (ft/s) =  3.88
Wetted Perim (ft) =  18.02
Crit Depth, Yc (ft) =  0.56
Top Width (ft) =  17.65
EGL (ft) =  0.70

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

Elev (ft) Depth (ft)Section

7005.50 -0.95

7006.00 -0.45

7006.50 0.05

7007.00 0.55

7007.50 1.05

7008.00 1.55

Sta (ft)
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PAWNEE
RANCHEROS NO. 1

WOODMEN HEIGHTS

WOODMEN HEIGHTS

CITY OF C/S

SILVER PONDS

HIGHLAND PARK

WILD RIDGE

VO
LL

M
ER
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OAD

INDIAN WELLS

BARBARICK
SUBDIVISION

BAR J-B ACRES

PAWNEE
RANCHEROS

NO. 2















Pond FDS - Barbarack Subdivision Restrictor
plate



Pond FDS - Barbarack Subdivision Restrictor plate



Pond SFB Barbarack Subdivision Overflow Weir



Associated with design point 1



































FINAL DRAINAGE REPORT
FOR

STERLING RANCH FILING NO. 4

Prepared For:

SR Land, LLC
20 Boulder Crescent, Suite 200
Colorado Springs, CO 80903

(719) 491-3024

August 14, 2023
Project No. 25188.11

Prepared By:
JR Engineering, LLC

5475 Tech Center Drive, Suite 235
Colorado Springs, CO 80919

719-593-2593

PCD Filing No.:
SF-22-030



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.0 inches
Check boxes are not applicable in SUMP conditions

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

MHFD-Inlet, Version 5.02 (August 2022)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Filing 4
Inlet DP5

2518811 MHFD-Inlet_v5.02.xlsm, Inlet DP5 1/24/2023, 10:31 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 7.1 7.4 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 15.00 15.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.43 0.45 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.85 0.86
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 12.2 13.5 cfs
WARNING: Inlet Capacity < Q Peak for Major Storm Q PEAK REQUIRED = 12.0 25.9 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

CDOT Type R Curb Opening

Override Depths

2518811 MHFD-Inlet_v5.02.xlsm, Inlet DP5 1/24/2023, 10:31 AM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

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

Sterling Ranch Filing 4

Inlet DP6.1

2518811 MHFD-Inlet_v5.02.xlsm, Inlet DP6.1 2/7/2023, 11:13 AM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 8.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.30 0.50 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.91 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.9 16.2 cfs

WARNING: Inlet Capacity < Q Peak for Major Storm Q PEAK REQUIRED = 3.9 19.3 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

2518811 MHFD-Inlet_v5.02.xlsm, Inlet DP6.1 2/7/2023, 11:13 AM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

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

Sterling Ranch Filing 4

Inlet DP6.2

2518811 MHFD-Inlet_v5.02.xlsm, Inlet DP6.2 2/7/2023, 11:14 AM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 8.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.30 0.50 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.91 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.9 16.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 2.0 7.3 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

2518811 MHFD-Inlet_v5.02.xlsm, Inlet DP6.2 2/7/2023, 11:14 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 30.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 15.0 30.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 9.8 16.9 cfs

MHFD-Inlet, Version 5.02 (August 2022)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Filing 4
Ex Inlet DP8

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 6.10 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 13.00 cfs on sheet 'Inlet Management'

2518811 MHFD-Inlet_v5.02.xlsm, Ex Inlet DP8 1/24/2023, 10:31 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 6.1 10.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 2.2 cfs
Capture Percentage = Qa/Qo C% = 100 83 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2518811 MHFD-Inlet_v5.02.xlsm, Ex Inlet DP8 1/24/2023, 10:31 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 30.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.037 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 16.7 16.7 cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 4.00 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 13.00 cfs on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Filing 4
Inlet DP2e

2518811 MHFD-Inlet_v5.02.xlsm, Inlet DP2e 4/4/2023, 1:50 PM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 4.0 10.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 2.1 cfs
Capture Percentage = Qa/Qo C% = 100 84 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2518811 MHFD-Inlet_v5.02.xlsm, Inlet DP2e 4/4/2023, 1:50 PM



W

S

W

S

W

S

W

S

W

S

W

S

W
S

WS

WS

WSWSWSWSWS

WS

W

S

W

S

S
W

SW

WSWSWSWSWSWSWSWS

W

S

W

S

W

S

W
S

WS
WSWSWSWSWSWSWSWSWS

W

S

W

S

W

S

W

S

W

S

W

S

W

S

W

S

W

S

W

W

W

S

W

W

S

WS

WSWS
WS

WS

WSWS

WS
WS

WSWS

S

S

W

S

W

S
W

S
W

S
W

S
W

S
W

W

S

S

S

S

W

S

W

S

S

W

WS
WS

WS WS

W

S

W

S

WSWSWS

W

S

W

S

W

S

W

S

W

S

W

S

W

S

W

S

W

S

W

S

W

S

W

S

S

W

W

T

B

E

R

M

 

C

R

E

S

T

L
P

H
P

H
P

L
P

H
P

PROPERTY LINE

PROPERTY LINE

PROPERTY LINE

PROPERTY LINE

PROPERTY LINE

1

3

.

9

%

?

?

?

EXISTING GAS EASEMENT

WIDTH VARIES

MARKSHEFFEL RD

WQ POND

DP13

BE
RM

 C
RE

ST

FULL

SPECTRUM

DETENTION

6

.

6

%

11.0%

EXISTING WATER MAINS

(STUBS TO NORTH AND EAST)

1

.
5

%

1.5%
1.5%

0.9%

1
.
1

%

0.9%

0.8%
0.8%

0

.
8

%

1

.

0

%

2

.

3

%

1

.

6

%

0

.

6

%

0

.

6

%

F

U

T

U

R

E

 

M

A

R

K

S

H

E

F

F

E

L

 

R

O

A

D

G
O

L
D

E
N

R
A

Y
 P

L
A

C
E

V
I
B

R
A

N
T

 
D

R
I
V

E

K
E

E
B

L
E

R
 
P

L
A

C
E

YELLOWLEAF PLACE

G

O

L

D

E

N

R

A

Y

 

P

L

A

C

E

FUTURE MARKSHEFFEL ROAD

2
2
.
6
%

1.5%

0.9%

3

.

2

%

S

A

N

D

 

C

R

E

E

K

S

A

N

D

 

C

R

E

E

K

1
.
1

%

SHILOH

MESA

SHILOH

MESA

2

4

.

7

%

DP1

DP2

DP3

DP4

DP5

DP8

DP9

DP11

DP10

DP12

107'

ROW

60'

ROW

107'

ROW

60'

ROW

60'

ROW

130' DRAINAGE

 IMPROVEMENT EASEMENT

210' DRAINAGE

IMPROVEMENT EASEMENT

S
T

E
R

L
I
N

G
 
R

A
N

C
H

D
E

V
E

L
O

P
E

M
E

N
T

60'

ROW

H
P

DP-POND

POND 1

DP6

M

O

O

S

E

J

A

W

 

D

R

I

V

E

M

O

O

S

E

J

A

W

 

D

R

I

V

E

1.1%

2

.

0

%

DP7

RP-7D

RP-7C

PR-A2

PR-A1

PR-A6

PR-A7

PR-A10

PR-A5

PR-A15

PR-A14

PR-A12

PR-A16

PR-A17

PR-A11

PR-A13

PR-A4

PR-A9

TYPE 5 C & G

*

*

S

A

N

D

 

C

R

E

E

K

 

T

O

 

B

E

 

I

M

P

R

O

V

E

D

U

N

D

E

R

 

S

E

P

A

R

A

T

E

 

S

U

B

M

I

T

T

A

L

*

*

*

*

S

A

N

D

 

C

R

E

E

K

 

T

O

 

B

E

 

I

M

P

R

O

V

E

D

U

N

D

E

R

 

S

E

P

A

R

A

T

E

 

S

U

B

M

I

T

T

A

L

*

*

I

N

N

E

R

 

B

U

F

F

E

R

I

N

N

E

R

 

B

U

F

F

E

R

I

N

N

E

R

 

B

U

F

F

E

R

I
N

N
E

R
 
B

U
F

F
E

R

IN
N

E
R

 B
U

F
F

E
R

I
N

N
E

R
 
B

U
F

F
E

R

T
O

E
 
O

F
 
C

H
A

N
N

E
L
/

F
L
O

W
 
L
I
N

E

T

O

E

 

O

F

 

C

H

A

N

N

E

L

/

F

L

O

W

 

L

I

N

E

/
 
F

L
O

W

 
L
I
N

E

T

O

E

 

O

F

 

C

H

A

N

N

E

L

/

 

F

L

O

W

 

L

I

N

E

O

U

T

E

R

 

B

U

F

F

E

R

O

U

T

E

R

 

B

U

F

F

E

R

O
U

T
E

R
 
B

U
F

F
E

R

O

U

T

E

R

 

B

U

F

F

E

R

O
U

T
E

R
 
B

U
F

F
E

R

100-YR FLOODPLAIN

EFFECTIVE REGULATORY 1% PROBABILITY

 FLOOD BOUNDARY, ZONE AE

100-YR FLOODPLAIN

LP

51.43

LP

50.29

LP

49.12

HP

61.91

HP

58.49

EL

58.67

EL

55.25

LP

52.50

100-YR FLOODPLAIN

C

H

A

N

N

E

L

T

O

E

 

O

F

100-YR FLOODPLAIN

100-YR FLOODPLAIN

100-YR FLOODPLAIN

6

9

4

5

6

9

4

5

6

9

4

5

6

9

5

0

6

9

6

5

6

9

6

5

TYPE 5 C & G

TYPE 5 C & G

TYPE 1 C & G

TYPE 1 C & G

TYPE 1 C & G

TYPE 1 C & G

TYPE 1 C & G

TYPE 1 C & G

PROPOSED BRIDGE

BY OTHERS

SUB-BASIN OS1 (10.76 ac; Q

5

 = 26.3 cfs, Q

100

 = 54.6 cfs),

AS IDENTIFIED BY RED SHADING ON SHEET D1 OF APPENDIX D

(AS PART OF THE MDDP UPDATE; BY ESI, FEBRUARY 2006)

DP9a

DP11a

XXX

CONSULTANT:

PROJECT:

OWNER:

ISSUE: MARCH, 2020

DRAWING INFORMATION:

CITY PLANNING FILE NO: AR PUD 19-00053

CITY OF COLORADO SPRINGS

JANUARY 2020

SHEET OF

DEVELOPER:

COLA, LLC

555 MIDDLE PARKWAY

COLORADO SPRINGS, CO 80921

(719)459-0807

COLA, LLC

555 MIDDLE PARKWAY

COLORADO SPRINGS, CO 80921

(719)459-0807

PROJECT NO: 17.886.004.000

DRAWN BY:          CRAIG DOLD

CHECKED BY: JEFF ODOR

APPROVED BY: JEFF ODOR

SHEET TITLE:

ASPEN MEADOWS

FILING NO.1

PUD DEVELOPMENT PLAN

2435 Research Parkway, Suite 300

Colorado Springs, CO 80920

Contact: Greg Shaner, Civil Engineer

Contact: Jason Alwine, Landscape Architect

Phone  (719) 575-0100

Fax  (719) 575-0208

CIVIL ENGINEER/ LANDSCAPE ARCHITECT:

2 3

ASPEN MEADOWS

COLORADO SPRINGS, CO

PROPOSED CONDITIONS MAP

DR02

DRAINAGE

REPORT

MAP

Know what's below.
before you dig.Call

R

NOTES:

1. Spot elevations subject to change with final grading design and construction.

FLOW DIRECTION
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XX
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NOTE: BASIN A3 & A8 OMITTED. 

Basin Summary Table

Aspen Meadows

Area

ID

Area

(Acres)

Q5

(cfs)

Q100

 (cfs)

Runoff

Source

Runoff

Type

RP-7C 1.28 2.8 6.4

Road Concentrated

RP-7D 1.21 2.9 6.5

Road Concentrated

A1 5.15 5.8 16.5

Lots/Road Sheet/Conc

A2 4.35 5.0 14.4
Lots/Road Sheet/Conc

A4 0.38 0.5 1.5

Lots/Road Sheet/Conc

A5 2.00 2.8 8.0

Lots/Road Sheet/Conc

A6 4.06 3.4 11.4

Lots/Road Sheet/Conc

A7 1.17 1.7 4.8

Lots/Road Sheet/Conc

A9 1.11 1.6 4.6
Lots/Road Sheet/Conc

A10 3.34 2.3 10.3

Pond Sheet

A11 0.88 0.3 2.8

Channel Concentrated

A12 0.67 2.5 5.6

Road Concentrated

A13 0.66 2.5 5.6

Road Concentrated

A14 0.71 2.7 6.0

Road Concentrated

A15 0.71 2.6 5.9

Road Concentrated

A16 1.90 4.8 11.6

Lots/Road Sheet/Conc

A17 0.94 3.5 7.9

Road Concentrated

Design Point Summary Table

Design

Point

Upstream

Subbasins     Included

Inlet

Outlet Pipe Size/Type

Downstream

Design

Point

Receiving

Emergency

Overflow

 Area

(Acres)

Q5

(cfs)

Q100

(cfs)

Name

Type

Size

(ft)

DP1 4.35 5.0 14.4 A2 A2 D 10 R 12 24" RCP/HP DP6
DP6 / Street Overtop

DP2 5.15 5.8 16.5 A1 A1 D 10 R 10 24" RCP/HP DP3
DP3 / Street Overtop

DP3 5.53 6.2 17.7
DP2,A4

A4 D 10 R 6 18" RCP/HP DP6

DP6 / C & G,

Street Overtop

DP4 4.06 3.4 11.4 A6 D4 D 10 R 8 36" RCP/HP DP5

DP5 / Street Overtop

DP5 5.23 4.8 15.2
DP5, A7

D5 MH 6 36" RCP/HP DP6 DP1 / C & G

DP6 16.22 16.7 49.3
DP1,DP3,​DP5,​A9

D6 D 10 R 6 42" RCP/HP DP POND

DP POND / Overtop

Curb, Swale

DP7 2.00 2.8 8.0 A5 A5 D 10 R 6 24" RCP/HP DP POND

DP POND / Overtop

Curb, Swale

DP Pond 21.57 19.9 61.2

A1,A2,​A4,​A5, A6,A7,​A9,​

A10

A9

Detention

Outlet

Structure

Orifice Plate: 1.02 Sq. In. (Stage 0', .9'  & 1.06')

Overflow Weir/Grate: L=2', W=2' w/ slope: 0

Overflow Weir/Grate: (Stage:  4' to 6')

Structure Outlet Pipe: 18" RCP/HP (10.5" Orifice

Plate.

- -

Detention

Discharge

- 0.4 3.7 Sand Creek Sand Creek

DP8 1.95 5.9 13.2
RP-7C,​A12

A12 D 10 R 16 24" RCP/HP DP9 DP10 / C & G

DP9 1.87 5.8 13.0
DP8,RP-​7D,​A13

A13 D 10 R 16 24" RCP/HP DP11 DP11 / C & G

DP10 0.71 2.7 6.0 A14 A14 D 10 R 16 18" RCP/HP DP11 DP12 / C & G

DP11 0.71 2.6 5.9
DP9,DP10,​A15

A15 D 10 R 16 30" RCP/HP DP13 DP13 / C & G

DP12 1.90 4.8 11.6 A16 A16 D 10 R 20 24" RCP/HP DP13

Sand Creek Bridge

DP13 3.55 8.6 20.3
DP11,DP12,​A17

A17 D 10 R 16 42" RCP/HP

WQ POND/

Sand Creek

Sand Creek Bridge

DP 4e:
Q5= 1.2
Q100=4.3

DP 3e:
Q5= 1.3
Q100=3.6
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Ranch Filing No.1” prepared by MS Civil Consultants, dated April 2017 (henceforth referred to as 

"Sterling Ranch Filing Nos. 1 & 2 MDDP") and the Sterling Ranch MDDP revised April 2018.  

Please refer to the Sterling Ranch Filing Nos. 1 & 2 MDDP by MS Civil Consultants for detailed 

information regarding the historic conditions of the area and discussion regarding early overlot grading 

which altered the existing drainage patterns prior to the issuance of this report.  

 

HYDROLOGIC CALCULATIONS 

 

Hydrologic calculations were performed using the El Paso County and City of Colorado Springs Storm 

Drainage Design Criteria manual and where applicable the Urban Storm Drainage Criteria Manual.  The 

Rational Method was used to estimate stormwater runoff anticipated from design storms with 5-year and 

100-year recurrence intervals.  

 

HYDRAULIC CALCULATIONS 

 
As the Hydrologic calculations performed as a part of this analysis matched the hydraulic analysis 

conducted with the Sterling Ranch Filing Nos. 1 & 2 MDDP, there is no need to reproduce in duplicate 

the hydraulic calculations provided within the aforementioned study.  As such, please refer to the 

hydraulic calculations located in the appendix of the Master Development Drainage Report for Sterling 

Ranch Filing Nos. 1 & 2, and Final Drainage Report for Sterling Ranch Filing No.1 prepared by MS Civil 

Consultants, dated April 2017 for the relevant data sheets detailing the hydraulic analysis. 

 
FLOODPLAIN STATEMENT 

 
No portion of this site is within a designated F.E.M.A. floodplain as determined by the Federal Emergency 

Management Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel No. 08041C0535 F, effective date 

March 17, 1997 and revised to reflect LOMR, 08-08-O541P, dated July 23, 2009. An annotated FIRM 

Panel is included in the Appendix. 

 

DRAINAGE CRITERIA 

 
This drainage analysis has been prepared in accordance with the current City of Colorado Springs/El Paso 

County Drainage Criteria Manual, Volumes I & II, dated November 1991, including subsequent updates.  

El Paso County has also adopted Chapter 6 and Section 3.2.1 of Chapter 13 in the City of Colorado 

Springs & El Paso County Drainage Criteria Manual Volumes I and II, dated May 2014.  (Appendix I of 

the El Paso County’s Engineering Criteria Manual (ECM), 2008).  In addition to the aforementioned 

ECMs, the Urban Storm Drainage Criteria Manuals, Volumes 1-3, published by the Urban Drainage and 

Flood Control District (Volumes 1 & 2 dated January 2016, Volume 3 dated November 2010 and updates) 

have been utilized to aid in design of the Full Spectrum Detention Facilities when required.   

 

EXISTING DRAINAGE CONDITIONS 

 
The Branding Iron at Sterling Ranch Filing No. 1 site consists of 10.545 acres.  According to the Sterling 

Ranch MDDP (Existing Condition Map), historically runoff from the site drained to the southern boundary 

of the Sterling Ranch property (portion of Basin EX-3A) before combining with offsite runoff prior to 

reaching Sand Creek Channel.  With the approval of the Sterling Ranch Onsite Early Grading Plan, 
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will be treated as WQCV and Full Spectrum Detention. As such the proposed develop shall not adversely 

affect the downstream infrastructure.   

Water Quality/Full Spectrum Detention Facilities 

With the exception of the outer permeable western and southern edges of the development the majority of 

the developed runoff from Branding Iron at Sterling Ranch Filing No. 1 is collected within the internal 

streets and conveyed via existing storm sewer systems to the existing Full Spectrum Detention Facility 

Pond 8 that was approved for construction as a portion of the Sterling Ranch Filing No.1 improvements.  

Pond 8 will provide 0.46 acre feet of water quality and 2.90 acres of full spectrum detention for 

approximately 29 acres of Sterling Ranch development of which the Branding Iron at Sterling Ranch Filing 

No.1 is a portion.  The pond initially sized and designed within Sterling Ranch Filing Nos. 1&2 MDDP 

using the Detention Design UD-Detention v3.05 workbook.  It should be noted that this drainage report and 

the SR Filing 1 and 2 MDDP were developed concurrently.   Thus the larger scale concept planning was 

very finite and thus allowed for the developed flow rates to align between the two documents and thereby 

not requiring modifications to facility which is often common between conceptual and final design.  Refer 

to the approved Sterling Ranch Filing No. 1 Storm Sewer Plans for additional details of FSD Pond 8.   

 

The flows generated by Basin OS13 will be routed south via overlot grading and vegetated swales to a 

temporary sediment basin (future Pond W-5), at the south end of the Sterling Ranch Development. Upon 

development of the Sterling Ranch Filing No. 2 infrastructure Pond W-5 will be constructed and flows from 

Basin OS13 will be treated as WQCV (see WQCV deviation request) and Full Spectrum Detention. As such 

the proposed develop shall not adversely affect the downstream infrastructure.   

 

EROSION CONTROL 

 

It is the policy of the El Paso County that a grading and erosion control plan be submitted with the 

drainage report.   EPC approved “Early Grading Plan for Sterling Ranch Phase I Onsite Grading & 

Erosion Control”, November 18, 2015.  And “Early Grading Plan for Sterling Ranch Phase I Offsite 

Grading & Erosion Control”, December 3, 2015.   Grading and Erosion control operations are currently 

underway (August 2016).  Grading and Erosion Control will cease with the final development of the site 

in the next 12-36 months.  

 

CONSTRUCTION COST OPINION – BRANDING IRON AT STERLING RANCH FIL. NO. 1  

Drainage Facilities: 

 

There are no planned improvements with the development of Branding Iron at Sterling Ranch Filing No. 1. 

Construction costs have been accounted for in the “Master Development Drainage Report for Sterling 

Ranch Filing Nos. 1 &2 , and Final Drainage Report for Sterling Ranch Filing No.1” prepared by MS Civil 

Consultants, dated April 2017. Please see Drainage and Bridge Fees below.     

 

DRAINAGE & BRIDGE FEES – BRANDING IRON AT STERLING RANCH FIL. NO. 1 

 

This site is within the Sand Creek Drainage Basin. The 2017 Drainage and Bridge Fees per El Paso County 

for the BRANDING IRON AT STERLING RANCH FILING NO. 1 site are as follows: 

 



CIVIL CONSULTANTS, INC.

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

BRANDING IRON AT STERLING RANCH FILING NO. 1

COUNTY OF EL PASO, STATE OF COLORADO

PROPOSED DRAINAGE MAP

JULY 2018

Ex. FSD Pond 8
Contributing Area = 25.5 acres
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Status: 
Color: 
Layer: 
Space: 

Label slopes

Subject: Callout
Page Label: 4
Author: CDurham
Date: 2/2/2024 10:44:04 AM
Status: 
Color: 
Layer: 
Space: 

Show what the water elevation would be for
emergency overflow (7020.6 per profile)

Subject: Callout
Page Label: 4
Author: CDurham
Date: 2/2/2024 10:00:52 AM
Status: 
Color: 
Layer: 
Space: 

Show what the water elevation would be for
emergency overflow (7011.2.6 per profile)

Label slopes

Label slopes

20 25 30 35 40 45

Label slopes

Label slopes

Show what the water
elevation would be for
emergency overflow
(7020.6 per profile)

Show what the water
elevation would be for
emergency overflow
(7011.2.6 per profile)



Subject: Callout
Page Label: 4
Author: CDurham
Date: 2/2/2024 10:03:56 AM
Status: 
Color: 
Layer: 
Space: 

If possible overflow from Barbarick pond is 85.4
cfs, shouldn't overflow inlet/channel analysis use
that flow?

Subject: Callout
Page Label: 6
Author: CDurham
Date: 2/2/2024 10:05:44 AM
Status: 
Color: 
Layer: 
Space: 

Should overflow analysis be for flow from
Barbarick pond (85.4 cfs) plus flows from OS1, A1
& A2?

Subject: Callout
Page Label: 8
Author: CDurham
Date: 2/2/2024 10:07:13 AM
Status: 
Color: 
Layer: 
Space: 

Show HGL elevations around inlets to show flows
remain with int channel

Subject: Callout
Page Label: 9
Author: CDurham
Date: 2/2/2024 10:07:26 AM
Status: 
Color: 
Layer: 
Space: 

Show HGL elevations around inlets to show flows
remain with int channel

Subject: Callout
Page Label: 4
Author: CDurham
Date: 2/2/2024 10:08:21 AM
Status: 
Color: 
Layer: 
Space: 

Provide discussion and analysis of what happens
within street with emergency flows from DP3 &
DP5.

Subject: Callout
Page Label: 4
Author: CDurham
Date: 2/2/2024 10:12:05 AM
Status: 
Color: 
Layer: 
Space: 

Appears to be riprap here. Please label and
provide calculation for sizing.

dallow = 2.00 2.00 ft

Qo = 0.0 23.5 cfs
d = 0.00 1.03 ft

ow given on sheet 'Inlet Management'
ow given on sheet 'Inlet Management'

If possible overflow from
Barbarick pond is 85.4 cfs,
shouldn't overflow
inlet/channel analysis use
that flow?

dallow = 1.00 1.50 ft

Qo = 0.0 50.0 cfs
d = 0.00 1.37 ft

flow given on sheet 'Inlet Management'
flow given on sheet 'Inlet Management'

Should overflow analysis
be for flow from Barbarick
pond (85.4 cfs) plus flows
from OS1, A1 & A2?

DP01 - 100-year

annel
he

Show HGL elevations
around inlets to show flows
remain with int channel

DP04 - 100-year
MH 10-2
nhole

71

hannel
he

Show HGL elevations
around inlets to show flows
remain with int channel

Provide discussion and
analysis of what happens
within street with
emergency flows from DP3
& DP5.

Appears to be riprap here.
Please label and provide
calculation for sizing.



Subject: Callout
Page Label: 4
Author: CDurham
Date: 2/2/2024 10:12:33 AM
Status: 
Color: 
Layer: 
Space: 

Label all pipe sizes

Subject: Callout
Page Label: [1] DR01
Author: CDurham
Date: 2/2/2024 10:25:27 AM
Status: 
Color: 
Layer: 
Space: 

Where was this bypass flow obtained? I see 0.4
cfs from DP 8 in the inlet management
spreadsheet.

Subject: Callout
Page Label: [1] DR01
Author: CDurham
Date: 2/2/2024 10:27:20 AM
Status: 
Color: 
Layer: 
Space: 

What does allowable bypass flow refer to? Revise
note to be like others, design flow of inlet, flows
from Filing 4 and additional bypass flow.

Subject: Callout
Page Label: 3
Author: CDurham
Date: 2/2/2024 10:39:00 AM
Status: 
Color: 
Layer: 
Space: 

Flows don't match with design point flow in
spreadsheet. Please update

Subject: Callout
Page Label: 6
Author: CDurham
Date: 2/2/2024 10:41:47 AM
Status: 
Color: 
Layer: 
Space: 

Flows do not match with hydrology spreadsheet.
Please update

Subject: Callout
Page Label: 10
Author: CDurham
Date: 2/2/2024 11:02:27 AM
Status: 
Color: 
Layer: 
Space: 

Provide an additional analysis for flow of at least 
17.5 cfs (Flow from DP 8 & emergency flows from
DP3 & DP5). Worse case scenario would also
include emergency flows from Barbarick Pond &
DP 1 & 2.

Label all pipe sizes

Where was this bypass
flow obtained? I see 0.4 cfs
from DP 8 in the inlet
management spreadsheet.

THAN ALLOWABLE

What does allowable
bypass flow refer to?
Revise note to be like
others, design flow of inlet,
flows from Filing 4 and
additional bypass flow.

Flows don't match with
design point flow in
spreadsheet. Please
update

100=16.0 cfs) is 4.83 acres and 47 percent impervious 
proposed Sterling Filing No. 5 site as well as the norther por
his basin drains via overland flow to Sterling Ranch Road, t
ocated at DP5. Collected runoff is piped via existing storm
th Filing 2.

00=3.1 cfs) is 2.17 acres and 19 percent impervious, consists
nding Iron at Sterling Ranch Filing No.1. Runoff from this
 Sterling Filing No. 5 northern site Basin A1. Runoff is co
with Filing 4 just north of Sterling Ranch Road located at 
 DP5 and then piped via existing storm infrastructure sout

Flows do not match with hydrology
spreadsheet. Please update

Known Q
=  12.50

l, n)...
96, 0.030) -(9.50, 7009.81, 0.013) -(10.00, 7009.31, 0.013) -(12.00, 7009.48, 0.013) -(48.00, 7
.00, 7010.92, 0.013) -(60.00, 7011.04, 0.030)

Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Section

Provide an additional analysis for flow of at least 
17.5 cfs (Flow from DP 8 & emergency flows from
DP3 & DP5). Worse case scenario would also
include emergency flows from Barbarick Pond &
DP 1 & 2.



Subject: Callout
Page Label: 16
Author: CDurham
Date: 2/2/2024 11:09:49 AM
Status: 
Color: 
Layer: 
Space: 

Please revise to 2024 fees

Subject: Callout
Page Label: 16
Author: CDurham
Date: 2/2/2024 11:17:10 AM
Status: 
Color: 
Layer: 
Space: 

Verify total lengths of pipe

Subject: Callout
Page Label: 17
Author: CDurham
Date: 2/2/2024 11:20:52 AM
Status: 
Color: 
Layer: 
Space: 

Project # was cut off

Subject: Callout
Page Label: 17
Author: CDurham
Date: 2/2/2024 11:42:22 AM
Status: 
Color: 
Layer: 
Space: 

Update fees based on 2024 rates

Subject: Engineer
Page Label: 15
Author: Bret
Date: 1/31/2024 4:33:12 PM
Status: 
Color: 
Layer: 
Space: 

Include Pond W-8

Engineer (3)

Subject: Engineer
Page Label: 1
Author: Bret
Date: 1/31/2024 4:52:57 PM
Status: 
Color: 
Layer: 
Space: 

SF241

R.O.W
Lots

Tracts A-D - Op
Total

Impervious
Acres (ac.)

Drainage F
(Per Imp. A

7.02 $23,821

2023 Dra

Please revise to 2024 fees

drainage infrastructure has been provided below. The
 and drainage infrastructure cost and may vary.

Quantity Unit Unit Price Cost
212 L.F. 76$ 16,112.00$
626 L.F. 91$ 56,966.00$
24 L.F. 140$ 3,360.00$
1 Ea. 7,391$ 7,391.00$
1 Ea. 11,450$ 11,450.00$

5 (Public Non-Reimbursable)

Verify total lengths of pipe

4, Segment 169 and 186

F-2015) $1,918,065.00
SF-2213) $611,628.00
om SC Plans (CDR 20-04)$7,910,175.90
159-164, 169-186 $10,439,868.90

 Analysis

Project # was cut off

 section 8.5.5.C.3.b(ii) $310,413.22
 section 8.5.5.C.3.b(ii) $399,632.48
section 8.5.5.C.3.b(ii) $576,864.11
section 8.5.5.C.3.b(ii) $167,223.42
ubtotal Deferred Drainage Fees $3,062,260.72

ments 159-164, 169-186 $7,377,608.18

e at Briargate Parkway and Sterling Ranch Rd.

e from CDR 2113 $1,546,676.98
ge from CDR 226 $0.00
ed with BGP and SR Rd. Bridges $1,546,676.98

ction 8.5.5.C.3.b(ii) $87,709.60
ction 8.5.5.C.3.b(ii) $221,388.00
ction 8.5.5.C.3.b(ii) $126,974.29
ction 8.5.5.C.3.b(ii) $163,469.36

ction 8.5.5.C.3.b(ii) $235,942.53
ction 8.5.5.C.3.b(ii) $68,395.86

Subtotal Deferred Bridge Fees $903,879.64

Parkway and SR Road Bridges $642,797.34

d Bridge Fees Analysis

Update fees based
on 2024 rates

 NO. 5 DEC 2023

e Rates
5-YEAR RELEASE

(CFS)
100-YEAR RELEASE

(CFS)

2.7 137.1

Include Pond W-8

6
XX SF241



Subject: Engineer
Page Label: 5
Author: Bret
Date: 1/31/2024 5:00:55 PM
Status: 
Color: 
Layer: 
Space: 

include Pond W-8

Subject: Highlight
Page Label: 3
Author: CDurham
Date: 2/2/2024 10:38:31 AM
Status: 
Color: 
Layer: 
Space: 

Highlight (5)

Subject: Highlight
Page Label: 6
Author: CDurham
Date: 2/2/2024 10:39:52 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 16
Author: CDurham
Date: 2/2/2024 11:15:15 AM
Status: 
Color: 
Layer: 
Space: 

212

Subject: Highlight
Page Label: 16
Author: CDurham
Date: 2/2/2024 11:15:18 AM
Status: 
Color: 
Layer: 
Space: 

626

Subject: Highlight
Page Label: 16
Author: CDurham
Date: 2/2/2024 11:15:23 AM
Status: 
Color: 
Layer: 
Space: 

24

Any additional runoff has been provided for with the extended dete
at the southern edge of the Sterling Ranch boundary. The site ge
southwest. The site currently has drainage infrastructure built with 
in the site’s southwest corner that collects and conveys the Sterling R
5. Currently, the site is undeveloped vacant land. Sand Creek is locat
the site running north to south. Currently, JR engineering is perform
Sand Creek stabilization adjacent to the site under PCD project numb
review.

The proposed drainage on the site closely follows the approved "Ma
for Sterling Ranch"; (MDDP) prepared by M&S Civil Consultants, I
site is tributary to Pond W-5 and full-spectrum detention for the site
be found in the Final Drainage Report for Sterling Ranch Filing 2 as

EXISTING SUB-BASIN DRAINAGE
The existing condition of the site was broken into four on-site basin

include Pond W-8

h Road. Runoff from this basin drains v
ng 15’ Type R inlet located at DP5. C
 to Pond W-5 built with Filing 2.

n OS1 (Q5= 1.4 cfs, Q100=3.1 cfs) is 2.1
on of the proposed Branding Iron at Ste
outh into the proposed Sterling Filing 
ng storm sewer built with Filing 4 jus
f is piped west to the DP5 and then p

Quantity
212
626

212
626
24

626
24
1



Subject: PolyLine
Page Label: 4
Author: CDurham
Date: 2/2/2024 10:02:12 AM
Status: 
Color: 
Layer: 
Space: 

PolyLine (1)

Subject: SW - Textbox
Page Label: 14
Author: Glenn Reese - EPC Stormwater
Date: 2/1/2024 2:37:46 PM
Status: 
Color: 
Layer: 
Space: 

Engineer must confirm in the Drainage Report that
the existing offsite or onsite PBMPs that the site is
tributary to are functioning as intended (ie: that no
minor or major maintenance is required per a
visual inspection and per the O&M Manual).

SW - Textbox (1)

Subject: SW - Textbox with Arrow
Page Label: 14
Author: Glenn Reese - EPC Stormwater
Date: 2/1/2024 1:31:01 PM
Status: 
Color: 
Layer: 
Space: 

Filing 1 (Pond W-8) and Filing 2 (Pond W-5)

SW - Textbox with Arrow (2)

Subject: SW - Textbox with Arrow
Page Label: 15
Author: Glenn Reese - EPC Stormwater
Date: 2/1/2024 2:36:09 PM
Status: 
Color: 
Layer: 
Space: 

add: "metro"

Subject: Text Box
Page Label: 1
Author: CDurham
Date: 2/2/2024 10:45:50 AM
Status: 
Color: 
Layer: 
Space: 

Provide calculation for DP2 emergency overflow
swale

Text Box (14)

Subject: Text Box
Page Label: 8
Author: CDurham
Date: 2/2/2024 9:54:48 AM
Status: 
Color: 
Layer: 
Space: 

Provide StormCAD tables that correspond to this
profile and the one on the next sheet.

Page | 11

ainage Report.

sponds to pond FSD6 from the Master Development Drainage Plan for Sterling
P) prepared by M&S Civil Consultants, Inc., dated October 24, 2018 and is releasing
DP values in the proposed design. A summary of Pond W-5 has been included below
om the Filing No.2 drainage report, Pond W-5 accounted for Sterling Ranch Filing 5
% imperviousness. The total imperviousness for the Filing 5 development is 59%
and the total runoff is less than what was anticipated; therefore the existing Pond W-
s intended. Engineer must confirm in the Drainage Report that the existing

offsite or onsite PBMPs that the site is tributary to are functioning
as intended (ie: that no minor or major maintenance is required
per a visual inspection and per the O&M Manual).

Pond W-5 and  Pond W-8. Maintenan
l platting.

 full-spectrum water quality and detenti
 into two existing full-spectrum detenti
rling Ranch Filing Project. Further deta

ulations are included in the Sterling Ran

Filing 1 (Pond W-8) and
Filing 2 (Pond W-5)

is the policy of El Paso County th
nal Drainage Report, construction

PERATION & MAINTENANC
 order to ensure the function a
tivities such as inspection, routin
e required. The district shall be res
 stormwater and erosion control f

add: "metro"

Thursday, 

Provide calculation for DP2
emergency overflow swale

Provide
StormCAD tables
that correspond to
this profile and the
one on the next
sheet.



Subject: Text Box
Page Label: 4
Author: CDurham
Date: 2/2/2024 10:13:05 AM
Status: 
Color: 
Layer: 
Space: 

Show and label swale DP2

Subject: Text Box
Page Label: 4
Author: CDurham
Date: 2/2/2024 10:14:01 AM
Status: 
Color: 
Layer: 
Space: 

Label HP's & LP's

Subject: Text Box
Page Label: 4
Author: CDurham
Date: 2/2/2024 10:14:47 AM
Status: 
Color: 
Layer: 
Space: 

Add note to see existing drainage map for extents
of offsite basins

Subject: Text Box
Page Label: 5
Author: CDurham
Date: 2/2/2024 10:21:08 AM
Status: 
Color: 
Layer: 
Space: 

By pass flow would hit this inlet first. How does it
do with the additional flow?

Subject: Text Box
Page Label: 5
Author: CDurham
Date: 2/2/2024 10:31:56 AM
Status: 
Color: 
Layer: 
Space: 

Provide updated analysis for Pond W-5 to show it
still functions appropriately with revised
development from this area.

Subject: Text Box
Page Label: 11
Author: CDurham
Date: 2/2/2024 11:04:25 AM
Status: 
Color: 
Layer: 
Space: 

Provide analysis of swale carrying overflow of 62.5
cfs

Show and label
swale DP2

Label HP's & LP's

Add note to see existing drainage
map for extents of offsite basins

By pass flow would hit this inlet
first. How does it do with the
additional flow?

Drainage Plan
24, 2018.  The
lyzed and can

x D.

Provide updated
analysis for Pond W-5
to show it still functions
appropriately with
revised development
from this area.

d and continue flowing west to a series
mergency overflow from the existing
m sewer system and 12.5 cfs will flow
mergency overflow calculations.

ere taken from the “City of Colorado

Provide analysis of swale
carrying overflow of 62.5 cfs



Subject: Text Box
Page Label: 15
Author: CDurham
Date: 2/2/2024 11:08:15 AM
Status: 
Color: 
Layer: 
Space: 

Provide updated pond spreadsheets for both
ponds to show they still function as intended.

Subject: Text Box
Page Label: 17
Author: CDurham
Date: 2/2/2024 11:27:35 AM
Status: 
Color: 
Layer: 
Space: 

Filing No. 4 has been approved, but I believe it has
not yet been recorded.

Subject: Text Box
Page Label: 17
Author: CDurham
Date: 2/2/2024 11:40:31 AM
Status: 
Color: 
Layer: 
Space: 

$990,016.80
$2,536,693.78

Subject: Text Box
Page Label: 17
Author: CDurham
Date: 2/2/2024 11:41:15 AM
Status: 
Color: 
Layer: 
Space: 

SF-241

Subject: Text Box
Page Label: 17
Author: CDurham
Date: 2/2/2024 11:41:46 AM
Status: 
Color: 
Layer: 
Space: 

SF-241

Subject: Text Box
Page Label: 16
Author: CDurham
Date: 2/2/2024 2:17:07 PM
Status: 
Color: 
Layer: 
Space: 

Ensure all storm quantities match with information
shown in FAE

rvious for a new total
dded to Pond W-8 is
ction as intended.

be submitted with the
ing permit.

Provide updated pond
spreadsheets for both
ponds to show they still
function as intended.

SR F5 (SF-23xx) Bridge Fees Deferred per LDC sect
S

Unused Reimb. Costs associated with Briargate Pa

* Filing is not yet platted, actual fee at time of appr
Filing No. 4 has been approved, but I
believe it has not yet been recorded.

$1,546,676.98
$0.00

s $1,546,676.98

$87,709.60

$990,016.80
$2,536,693.78

4 (SF-2230) Dra
5 (SF-23xx) Dra

SF-241

F5 (SF-23xx) Br
SF-241

ItEnsure all storm
quantities match
with information
shown in FAE
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