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PURPOSE

This document is the Preliminary 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 approximately 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 (approximately 11.6 acres), open
space and drainage tracts. 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 Type A and B hydrologic soil groups. Refer to the soil survey
map in Appendix A for additional information.

There are no major drainage ways running through the site, Sand Creek lies to the east of the site.
Currently, JR Engineering, LLC is performing studies and plans to address Sand Creek stabilization.
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
(SFHA) and higher than the elevation of the 0.2-percent-annual-chance (or 500-year) flood. FIRM
Map is presented in Appendix A.
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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 C.

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 however, 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 subdivisions
filings 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 C.

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 D 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
located at DP 3 (Q5=2.9 cfs, Q100=16.8 cfs). Collected runoff is piped west to the DP 5 and then piped
via existing storm infrastructure south to Pond W-5 built with Filing 2.
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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 DP 3 (Q5=2.9 cfs, Q100=16.8 cfs). Collected runoff is piped west to the DP 5 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 DP 3 (Q5=2.9 cfs, Q100=16.8 cfs). Collected runoff is piped west to the DP 5 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 DP 5. 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 0.77 acres and 65 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 sub-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 DP 5 and then piped via existing storm infrastructure south to Pond W-5
built with Filing 2.

Basin OS2 (Q5=14.6 cfs, Q100=52.8 cfs) is 33.07 acres and 19 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 DP 2. 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 DP 4. Collected runoff is piped south to the existing detention pond
W-5 built with Filing 2 and outfalls to Sand Creek.
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PROPOSED DRAINAGE CONDITIONS

PROPOSED SUB-BASIN DRAINAGE
The proposed site was broken into ten on-site basins and two 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 D and is described
as follows.

Basin A1 (Q5=0.7 cfs, Q100=2.0 cfs) is 0.65 acres and 37% impervious, consists of single-family
residential lots, open space, lawns, concrete trail, and part of an existing concrete channel. Runoff from
this basin drains via sheet flow to the swale at DP2 where runoff is collected in an area inlet. The
emergency overflow path of the inlet is to the south to the proposed swale. Collected runoff is piped
south to the proposed sump inlet at DP5.1. The overall runoff is piped south to Sterling Ranch Road
storm infrastructure that eventually conveys runoff to the existing detention Pond W-5 built with Filing
2 and outfalls to Sand Creek.

Basin A2 (Q5=0.9 cfs, Q100=2.6 cfs) is 0.78 acres and 46% impervious, consists of single-family
residential lots, open space, a sound wall, and lawns. Runoff from this basin drains via sheet flow to
the swale at DP1 where it is conveyed west via swale to DP2 and collected in an area inlet. Collected
runoff is piped to DP2.1 and then south to DP5.1. The overall runoff is piped south to Sterling Ranch
Road storm infrastructure that eventually conveys runoff to the existing detention Pond W-5 built with
Filing 2 and outfalls to Sand Creek.

Basin A3 (Q5=0.8 cfs, Q100=2.5 cfs) is 0.79 acres and 44% impervious, consists of single-family
residential lots, open space, and lawns. Runoff from this basin drains via sheet flow to the swale at
DP3 where it is conveyed to the street and sump inlet at DP5.1. The overall runoff is piped south to
Sterling Ranch Road storm infrastructure that eventually conveys runoff to the existing detention Pond
W-5 built with Filing 2 and outfalls to Sand Creek.

Basin A4 (Q5=2.8 cfs, Q100=6.0 cfs) is 1.00 acres and 80% impervious, consists of single-family
residential lots, open space, lawns, sidewalks and streets. Runoff from this basin drains via overland
flow, sheet flow, and curb and gutter to DP4, then flows to a sump inlet at DP5.1. The collected runoff
is piped south to Sterling Ranch Road storm infrastructure that eventually conveys the flow to the
existing detention Pond W-5 built with Filing 2 and outfalls to Sand Creek.

Basin A5 (Q5=5.5 cfs, Q100=13.2 cfs) is 2.84 acres and 62% impervious, consists of single-family
residential lots, open space, lawns, sidewalks and streets. Runoff from this basin drains via overland
flow, sheet flow, and curb and gutter to DP5, then flows to a sump inlet at DP5.1. The emergency
overflow path of this inlet is to the south to School House Drive. Flows combine with DP.8.1 at DP8.2.
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The collected runoff is piped south to Sterling Ranch Road storm structures which eventually conveys
the flow to the existing detention Pond W-5 built with Filing 2 and outfalls to Sand Creek.

Basin A6 (Q5=1.4 cfs, Q100=3.3 cfs) is 0.66 acres and 58% impervious, consists of single-family
residential lots, a sound wall, open space, lawns, sidewalks and streets. Runoff from this basin drains
via overland flow, sheet flow, and curb and gutter offsite to the curb and gutter in Dines Boulevard.
Flows will pass under the proposed sound wall and will not impact drainage patterns. The flows collect
in an existing sump inlet at DP6 and are piped via an existing 24” storm pipe to and existing water
quality and detention Pond W-8 on the east side of Dines and eventually outfalls to Sand Creek.  Pond
W-8 was analyzed with the Sterling Ranch Filing 1, Branding Iron Filing 1 and Branding Iron Filing
2 subdivisions and has a total tributary area of approximately 29 acres. The addition of the Basin A6
flows are assumed to be immaterial but will be further analyzed with the Final Drainage Report for SR
Filing 5 to confirm this Preliminary Drainage Report assumption. The existing inlet shall also be
checked for capacity with the additional flow to ensure no impacts to existing infrastructure.

Basin A7 (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 streets. Runoff from this basin drains via overland
flow, sheet flow, and curb and gutter to an on-grade inlet at DP7. Flows combine with DP8 at DP8.1.
The collected runoff is piped south to Sterling Ranch Road storm infrastructure that eventually conveys
the flow to the existing detention Pond W-5 built with Filing 2 and outfalls to Sand Creek. Runoff that
is not collected by the inlet at DP7 continues west to an existing sump inlet at DP11 built with Sterling
Ranch Filing 4. In the FDR, the existing inlet shall be checked for capacity with the additional flow to
ensure no impacts to existing infrastructure. The collected runoff is piped south to Sterling Ranch Road
storm infrastructure that eventually conveys the flow to the existing detention Pond W-5 built with
Filing 2 and outfalls to Sand Creek.

Basin A8 (Q5=3.0 cfs, Q100=6.4 cfs) is 1.10 acres and 77% impervious, consists of single-family
residential lots, open space, lawns, sidewalks and streets. Runoff from this basin drains via overland
flow, sheet flow, and curb and gutter to an on-grade inlet at DP8. Flows combine with flows of DP7 at
DP8.1 (Q5=6.4 cfs, Q100=14.9 cfs). Then flows combine with DP5.1 at DP8.2 (Q5=15.5 cfs, Q100=38.8
cfs). The collected runoff is piped south to Sterling Ranch Road storm infrastructure that eventually
conveys the flow to the existing detention Pond W-5 built with Filing 2 and outfalls to Sand Creek.
Runoff that is not collected by the inlet at DP8 continues west to an existing sump inlet at DP12 built
with Sterling Ranch Filing 4. In the FDR, the existing inlet shall be checked for capacity with the
additional flow to ensure no impacts to existing infrastructure. The collected runoff is piped south to
Sterling Ranch Road storm infrastructure that eventually conveys the flow to the existing detention
Pond W-5 built with Filing 2 and outfalls to Sand Creek.

Basin A9 (Q5=0.3 cfs, Q100=0.8 cfs) is 0.20 acres and 52% impervious, consists of single-family
residential lots, a sound wall, open space, and lawns. Runoff from this basin drains via overland and
sheet flow to the curb and gutter on Dines Boulevard. Flows will pass under the proposed sound wall
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and will not impact drainage patterns. The flows collect at DP9 and run along the curb and gutter along
Sterling Ranch Road to an existing on-grade inlet at DP15 built with Sterling Ranch Filing 2. In the
FDR, the existing inlet shall be checked for capacity with the additional flow to ensure no impacts to
existing infrastructure. The overall runoff is piped south to Sterling Ranch Road storm infrastructure
that eventually conveys the flow to the existing detention Pond W-5 built with Filing 2 and outfalls to
Sand Creek.

Basin A10 (Q5=1.9 cfs, Q100=5.1 cfs) is 1.32 acres and 52% impervious, consists of single-family
residential lots, sound walls, 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 area inlet at DP10. The
emergency overflow path is to the west to Hazlett Drive. Flows will pass under the proposed sound
wall and will not impact drainage patterns. Flows then combine with DP8.2 flows at DP10.1 (Q5=17.1
cfs, Q100=43.1 cfs).The overall runoff is piped south to Sterling Ranch Road storm infrastructure that
eventually conveys the flow to the existing detention Pond W-5 built with Filing 2 and outfalls to Sand
Creek.

Basin OS1 (Q5=1.4 cfs, Q100=3.4 cfs) is 0.77 acres and 65% impervious, consists of single-family
residential lots, open space, and lawns. Runoff from this basin drains via sheet flow to the swale at
DP1 where it is conveyed west via swale to DP2.1 and collected in an area inlet. Collected runoff is
piped south to DP5.1. The overall runoff is piped south to Sterling Ranch Road storm infrastructure
that eventually conveys runoff to the existing detention Pond W-5 built with Filing 2 and outfalls to
Sand Creek.

Basin C4 (Q5=5.4 cfs, Q100=13.5 cfs) is 3.67 acres and 62% 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 where it is conveyed
west to the existing on-grade inlet at DP15 built with Sterling Ranch Filing 2. In the FDR, the existing
inlet shall be checked for capacity with the additional flow to ensure no impacts to existing
infrastructure. The overall runoff is piped south to Sterling Ranch Road storm infrastructure that
eventually conveys the flow to the existing detention Pond W-5 built with Filing 2 and outfalls to Sand
Creek.

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=10.0 cfs,
Q100=25.7 cfs) are located at the same location as Filing 4 DP2.i (Q5=11.6 cfs, Q100=25.7 cfs) and have
less than or equal to the anticipated flow at the existing 24” RCP. The proposed Filing 5 flows at DP8.1
(Q5=6.4 cfs, Q100=14.9 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
DP8.2 (Q5=15.5 cfs, Q100=38.8 cfs) are located at the same location as Filing 4 DP3.2 (Q5=16.9 cfs,
Q100=40.2 cfs) and have less than the anticipated flow at the existing storm manhole. The proposed
Filing 5 flows at DP10.1 (Q5=17.1 cfs, Q100=43.1 cfs) are located at the same location as Filing 2 DP2.2
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(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 DP16.1 are the same flows the inlets at
Filing 4 DP5, DP6.1, DP6.2, DP9, and DP7.1 capture. The proposed Filing 5 flows at DP15 (Q5=5.6
cfs, Q100=14.1 cfs) are located the same location as Filing 4 DP8 (Q5=6.1 cfs, Q100=12.9 cfs). The series
of inlets along Sterling Ranch Road and Marksheffel Road to the Aspen Meadows Filing 1
development have the additional capacity to handle the change in bypass flows past this inlet. The
proposed Filing 5 flows at DP17.1 (Q5=73.3 cfs, Q100=194.0 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.

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. Onsite 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.

Table 1: 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 will be sized using UDFCD UD-Inlet
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v5.02. StormCAD will be used to model the proposed storm sewer system within the site to analyze
the proposed HGL calculations for the Construction Drawings. Autodesk Hydraflow express will be
used to size any channels or swales. Manhole and pipe losses for the model will be 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 2 (below) this method is accurate for pipes 42” and smaller for larger pipes the Standard head-
loss coefficients as recommended by Bentley were used as shown in Table 3. All hydraulic calculations
will be found in the Final Drainage Report Appendices.

Table 2: Storm Head-loss Coefficients

Table 3: Storm Head-loss Coefficients
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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 via
existing and proposed storm sewer. The existing pond was 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 D showing locations of the pond.

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
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, the full spectrum detention Pond W-5 and permanent vegetation.  Maintenance responsibilities
and plans will be defined at the time of final platting.
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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 an existing Full-Spectrum Drainage Pond
W-5 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. The FDR will analyze and determine if the existing off-site pond is
functioning as intended.

Table 4: Pond 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

EROSION CONTROL PLAN
We respectfully request that the Erosion Control Plan and Cost Estimate be submitted in conjunction
with the grading and erosion control plan and construction assurances posted 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.

DRAINAGE AND BRIDGE FEES
The site lies within the Sand Creek Drainage Basin. Anticipated drainage and bridge fees will be



PRELIMINARY DRAINAGE REPORT FOR STERLING RANCH FILING NO. 5   NOV 2023

Page | 11

defined within the Final Drainage Report and will be due at time of platting (depending on date of plat
submittal).

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.
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Natural Resources
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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
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Appendix B
Hydrologic Calcs



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 0.77 0.90 0.96 0.00 0.0% 0.45 0.59 0.77 65.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.00 0.0% 0.45 0.59 65.0%

OS2 33.07 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 7.91 19.1% 0.08 0.35 25.16 0.0% 0.20 0.43 19.1%

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) 47.74 28.6%

TOTAL 62.49 25.5%

Total
Area (ac)

Subdivision:
Location:

11/3/23

25188.16

C100

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 C100

Basins Total
Weighted C

Values

Light Industrial (80% Impervious)

C5 C100
Area
(ac)

Weighted
% Imp.
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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% 22.1 497 1.6% 10.0 1.3 6.5 28.7 677.0 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 1466 1.5% 20.0 2.4 10.0 18.3 1566.0 30.8 18.3

OS1 0.77 A 65% 0.45 0.59 88 2.0% 8.8 122 2.0% 10.0 1.4 1.4 10.2 210.0 15.7 10.2

OS2 33.07 A 19% 0.20 0.43 298 3.0% 19.5 1664 2.7% 10.0 1.6 16.9 36.4 1962.0 37.2 36.4

OS3 13.90 A 49% 0.40 0.57 100 1.8% 10.4 796 1.7% 20.0 2.6 5.1 15.5 896.0 24.1 15.5

NOTES:

EXISTING
STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.16

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

X:\2510000.all\2518816\Excel\Drainage\PDR\2518816_Existing Conditions_PDR.xlsm Page 1 of 1   11/3/2023



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 0.77 0.45 10.2 0.35 4.10 1.4
Offsite Barbarick Pond Release

2 OS2 33.07 0.20 36.4 6.68 2.19 14.6 Piped to DP4

A1 5.09 0.08 28.7 0.41 2.55 1.0

A2 2.89 0.08 15.3 0.23 3.50 0.8

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 1.15 2.55 2.9 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
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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:

TRAVEL TIME

Description
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1 OS1 0.77 0.59 10.2 0.45 6.88 3.1
Offsite Barbarick Pond Release

2 OS2 33.07 0.43 36.4 14.34 3.68 52.8 Piped to DP4

A1 5.09 0.35 28.7 1.78 4.28 7.6

A2 2.89 0.35 15.3 1.01 5.87 5.9

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 3.92 4.28 16.8 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 0.65 0.90 0.96 0.07 10.8% 0.45 0.59 0.26 26.0% 0.08 0.35 0.32 0.0% 0.32 0.51 36.8%

A2 0.78 0.90 0.96 0.03 3.8% 0.45 0.59 0.50 41.7% 0.08 0.35 0.25 0.0% 0.35 0.53 45.5%

A3 0.79 0.90 0.96 0.00 0.0% 0.45 0.59 0.54 44.4% 0.08 0.35 0.25 0.0% 0.33 0.51 44.4%

A4 1.00 0.90 0.96 0.59 59.0% 0.45 0.59 0.32 20.8% 0.08 0.35 0.09 0.0% 0.68 0.79 79.8%

A5 2.84 0.90 0.96 0.74 26.1% 0.45 0.59 1.55 35.5% 0.08 0.35 0.55 0.0% 0.50 0.64 61.5%

A6 0.66 0.90 0.96 0.10 15.2% 0.45 0.59 0.43 42.3% 0.08 0.35 0.13 0.0% 0.45 0.60 57.5%

A7 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%

A8 1.10 0.90 0.96 0.51 46.4% 0.45 0.59 0.52 30.7% 0.08 0.35 0.07 0.0% 0.64 0.75 77.1%

A9 0.20 0.90 0.96 0.00 0.0% 0.45 0.59 0.16 52.0% 0.08 0.35 0.04 0.0% 0.38 0.54 52.0%

A10 1.32 0.90 0.96 0.01 0.8% 0.45 0.59 1.05 51.7% 0.08 0.35 0.26 0.0% 0.38 0.55 52.5%

OS1 0.77 0.90 0.96 0.00 0.0% 0.45 0.59 0.77 65.0% 0.08 0.35 0.00 0.0% 0.45 0.59 65.0%

C4 3.67 0.90 0.96 1.75 47.7% 0.45 0.59 0.83 14.7% 0.08 0.35 1.09 0.0% 0.55 0.70 62.4%

TOTAL (A1-A10) 11.38 59.0%

TOTAL 15.82 60.1%

Basins Total
Weighted C

Values

COMPOSITE % IMPERVIOUS & COMPOSITE PROPOSED RUNOFF COEFFICIENT CALCULATIONS

Weighted %
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)

C100

Total
Area (ac)

Subdivision:
Location:

11/3/23

25188.16

C100 C100
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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: 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 0.65 B 37% 0.32 0.51 70 2.2% 9.1 335 0.7% 7.0 0.6 9.3 18.5 405.0 24.4 18.5

A2 0.78 B 46% 0.35 0.53 70 2.0% 9.0 345 1.0% 7.0 0.7 8.2 17.2 415.0 22.0 17.2

A3 0.79 A 44% 0.33 0.51 115 2.5% 11.0 420 1.5% 7.0 0.9 8.2 19.1 535.0 22.2 19.1

A4 1.00 A 80% 0.68 0.79 30 2.0% 3.3 950 1.6% 20.0 2.5 6.4 9.6 980.0 18.7 9.6

A5 2.84 A 62% 0.50 0.64 30 2.0% 4.8 1035 1.6% 20.0 2.5 6.8 11.6 1065.0 23.3 11.6

A6 0.66 A 58% 0.45 0.60 30 2.0% 5.2 300 1.9% 20.0 2.8 1.8 7.0 330.0 18.3 7.0

A7 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

A8 1.10 A 77% 0.64 0.75 30 2.0% 3.7 830 1.6% 20.0 2.5 5.5 9.1 860.0 18.4 9.1

A9 0.20 A 52% 0.38 0.54 85 2.3% 9.2 170 1.5% 20.0 2.4 1.2 10.3 255.0 18.6 10.3

A10 1.32 A 52% 0.38 0.55 75 3.5% 7.4 665 1.0% 20.0 2.0 5.5 13.0 740.0 23.9 13.0

OS1 0.77 A 65% 0.45 0.59 90 2.0% 8.9 125 2.0% 10.0 1.4 1.5 10.3 215.0 15.8 10.3

C4 3.67 A 62% 0.55 0.70 20 2.0% 3.5 1745 1.5% 10.0 1.2 23.7 27.2 1765.0 28.8 27.2

NOTES:

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

PROPOSED
STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.16
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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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STREET

De
sig

n 
Po

in
t

Ba
sin

 ID

Ar
ea

 (A
c)

Ru
no

ff 
Co

ef
f.

t c
 (m

in
)

C*
A 

(A
c)

I 
(in

/h
r)

Q
 (c

fs
)

tc
 (m

in
)

C*
A 

(a
c)

I 
(in

/h
r)

Q
 (c

fs
)

Q
st

re
et

/s
w

al
e (

cf
s)

C*
A 

(a
c)

Sl
op

e 
(%

)

Q
pi

pe
 (c

fs
)

C*
A 

(a
c)

Sl
op

e 
(%

)

Pi
pe

 S
ize

 (i
nc

he
s)

Le
ng

th
 (f

t)

Ve
lo

ci
ty

 (f
ps

)

t t
 (m

in
) REMARKS

Off-site flows overland into Basin A2
OS1 0.77 0.45 10.3 0.35 4.08 1.4 Combines flow in swale at DP1

Flows overland into swale at DP1
A2 0.78 0.35 17.2 0.27 3.31 0.9 Combines flow in swale at DP1

Combined flow of Basin OS1 and Basin A2 within swale
1 17.2 0.62 3.31 2.1 Flows continue in swale to DP2

Flows overland into swale at DP2
2 A1 0.65 0.32 18.5 0.21 3.21 0.7 Combines flow in area inlet at DP2.1

Combined flow of DP1 and DP2 within area inlet
2.1 18.5 0.83 3.21 2.7 Flows piped to sump inlet at DP5.1

Flows overland into swale at DP3
3 A3 0.79 0.33 19.1 0.26 3.16 0.8 Combines flow at sump inlet at DP5

Flows along c&g at DP4
4 A4 1.00 0.68 9.6 0.68 4.18 2.8 Combines flow at sump inlet at DP5

Flows along c&g at within Basin A5
A5 2.84 0.50 11.6 1.41 3.91 5.5 Combines flow at sump inlet at DP5

Combined flow of DP3, DP4, and Basin A5 within sump inlet
5 19.1 2.35 3.16 7.4 Flows piped to sump inlet at DP5.1

Combined flow of DP2.1 and DP5 within pipe
5.1 19.1 3.18 3.16 10.0 Flows piped to manhole at DP8.2

Flows off-site along ex. Dines Blvd. c&g to ex. sump inlet at DP6
6 A6 0.66 0.45 7.0 0.29 4.67 1.4 Flows piped to ex. Pond W-8

Flows along c&g to the on-grade inlet at DP7
7 A7 2.04 0.50 13.2 1.03 3.71 3.8 Captured flows piped to manhole at DP8.1, bypass runoff to ex. sump inlet at DP11

Flows along c&g to the on-grade inlet at DP8
8 A8 1.10 0.64 9.1 0.70 4.27 3.0 Captured flows piped to manhole at DP8.1

Combined flow of DP7 and DP8 at manhole
8.1 13.2 1.73 3.71 6.4 Flows piped to manhole at DP8.2

Combined flow of DP5.1 and DP8.1 at manhole
8.2 19.1 4.91 3.16 15.5 Flows piped to ex. manhole at DP10.1

Flows off-site along ex. Dines Blvd. c&g to ex. Sterling Ranch Road c&g
9 A9 0.20 0.38 10.3 0.08 4.08 0.3 Flows to ex. inlet at DP15

Flows into swale to area inlet at DP10
10 A10 1.32 0.38 13.0 0.50 3.74 1.9 Piped to manhole at DP10.1

Combined flow of DP8.2 and DP10 at manhole
10.1 19.1 5.41 3.16 17.1 Piped to ex. Filing 4 storm sewer and combines at manhole at DP17.1

DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE

STANDARD FORM SF-3 - PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.16

11/3/23
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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

11/3/23

Captured runoff to ex. sump inlet at Filing 4 DP5
11 EX F4 DP5 12.0 12.0 Piped to sump inlet at DP13

Captured runoff to ex. sump inlet at Filing 4 DP6.1
12 EX F4 DP6.1 3.9 3.9 Piped to sump inlet at DP13

Captured runoff to ex. sump inlet at Filing 4 DP6.2
13 EX F4 DP6.2 2.0 2.0 Piped to sump inlet at DP13

Combined captured flow DP11, DP12, and DP13 at Filing 4 DP6.3
13.1 EX F4 DP6.3 16.9 Piped to manhole at DP17.1

Combined flow of DP9 and Basin C4
14 EX F4 DP9 3.8 3.8 Piped to ex. Filing 4 storm sewer and combines at manhole at DP17.1

Flows off-site along ex. Dines Blvd. c&g to ex. Sterling Ranch Road c&g
C4 3.67 0.55 27.2 2.04 2.63 5.4 Flows to ex. inlet at DP15

Combined flow of DP9 and Basin C4
15 27.2 2.12 2.63 5.6 Piped to ex. Filing 4 storm sewer and combines at manhole at DP17.1

Total runoff to ex. manhole at Filing 4 DP7.1
16.1 EX F4 DP7.1 30.0 Piped to DP15 and combines at manhole at DP17.1

Combined flow of DP10.1, DP13.1, DP14, DP15 and DP16.1. Filing 4 DP10.
17.1 73.3 Total runoff piped to ex. Pond W-5

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
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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 A2
OS1 0.77 0.59 10.3 0.45 7.48 3.4 Combines flow in swale at DP1

Flows overland into swale at DP1
A2 0.78 0.53 17.2 0.41 6.33 2.6 Combines flow in swale at DP1

Combined flow of Basin OS1 and Basin A2 within swale
1 17.2 0.86 6.33 5.4 Flows continue in swale to DP2

Flows overland into swale at DP2
2 A1 0.65 0.51 18.5 0.33 6.17 2.0 Combines flow in area inlet at DP2.1

Combined flow of DP1 and DP2 within area inlet
2.1 18.5 1.19 6.17 7.3 Flows piped to sump inlet at DP5.1

Flows overland into swale at DP3
3 A3 0.79 0.51 19.1 0.41 6.09 2.5 Combines flow at sump inlet at DP5

Flows along c&g at DP4
4 A4 1.00 0.79 9.6 0.79 7.64 6.0 Combines flow at sump inlet at DP5

Flows along c&g at within Basin A5
A5 2.84 0.64 11.6 1.82 7.23 13.2 Combines flow at sump inlet at DP5

Combined flow of DP3, DP4, and Basin A5 within sump inlet
5 19.1 3.02 6.09 18.4 Flows piped to sump inlet at DP5.1

Combined flow of DP2.1 and DP5 within pipe
5.1 19.1 4.21 6.09 25.7 Flows piped to manhole at DP8.2

Flows off-site along ex. Dines Blvd. c&g to ex. sump inlet at DP6
6 A6 0.66 0.60 7.0 0.40 8.37 3.3 Flows piped to ex. Pond W-8

Flows along c&g to the on-grade inlet at DP7
7 A7 2.04 0.65 13.2 1.33 6.92 9.2 Captured flows piped to manhole at DP8.1, bypass runoff to ex. sump inlet at DP11

Flows along c&g to the on-grade inlet at DP8
8 A8 1.10 0.75 9.1 0.82 7.76 6.4 Captured flows piped to manhole at DP8.1

Combined flow of DP7 and DP8 at manhole
8.1 13.2 2.15 6.92 14.9 Flows piped to manhole at DP8.2

Combined flow of DP5.1 and DP8.1 at manhole
8.2 19.1 6.36 6.09 38.8 Flows piped to ex. manhole at DP10.1

Flows off-site along ex. Dines Blvd. c&g to ex. Sterling Ranch Road c&g
9 A9 0.20 0.54 10.3 0.11 7.49 0.8 Flows to ex. inlet at DP15

Flows into swale to area inlet at DP10
10 A10 1.32 0.55 13.0 0.72 6.97 5.0 Piped to manhole at DP10.1

Combined flow of DP8.2 and DP10 at manhole
10.1 19.1 7.08 6.09 43.1 Piped to ex. Filing 4 storm sewer and combines at manhole at DP17.1

STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3 - PROPOSED

(RATIONAL METHOD PROCEDURE)

25188.16

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

11/3/23

STREET/SWALE
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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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STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3 - PROPOSED

(RATIONAL METHOD PROCEDURE)

25188.16

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

11/3/23

STREET/SWALE

Captured runoff to ex. sump inlet at Filing 4 DP5
11 EX F4 DP5 25.9 13.5 Piped to sump inlet at DP13

Captured runoff to ex. sump inlet at Filing 4 DP6.1
12 EX F4 DP6.1 19.3 16.2 Piped to sump inlet at DP13

Captured runoff to ex. sump inlet at Filing 4 DP6.2
13 EX F4 DP6.2 7.3 7.3 Piped to sump inlet at DP13

Combined captured flow DP11, DP12, and DP13 at Filing 4 DP6.3
13.1 EX F4 DP6.3 35.6 Piped to manhole at DP17.1

Combined flow of DP9 and Basin C4
14 EX F4 DP9 7.9 7.7 Piped to ex. Filing 4 storm sewer and combines at manhole at DP17.1

Flows off-site along ex. Dines Blvd. c&g to ex. Sterling Ranch Road c&g
C4 3.67 0.70 27.2 2.55 5.30 13.5 Flows to ex. inlet at DP15

Combined flow of DP9 and Basin C4
15 27.2 2.66 5.30 14.1 Piped to ex. Filing 4 storm sewer and combines at manhole at DP17.1

Total runoff to ex. manhole at Filing 4 DP7.1
16.1 EX F4 DP7.1 93.5 Piped to DP15 and combines at manhole at DP17.1

Combined flow of DP10.1, DP13.1, DP14, DP15 and DP16.1. Filing 4 DP10.
17.1 194.0 Total runoff piped to ex. Pond W-5

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
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PRELIMINARY DRAINAGE REPORT FOR STERLING RANCH FILING NO. 5   NOV 2023

Appendix C
Reference Material
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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 = 0.015 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 DP9

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 7.90 cfs on sheet 'Inlet Management'

2518811 MHFD-Inlet_v5.02.xlsm, Ex Inlet DP9 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 = 3.8 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

2518811 MHFD-Inlet_v5.02.xlsm, Ex Inlet DP9 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
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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)
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PROPOSED CONDITIONS MAP
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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

SUB BASIN RUNOFF COEFFICIENT

DESIGN POINT

SUB BASIN DESIGNATION

SUB-BASIN BOUNDARY

LEGEND

EXISTING CONTOUR

SUB BASIN AREA (AC.)

5-YEAR STORM EVENT PEAK FLOW (CFS)

100-YEAR STORM EVENT PEAK FLOW (CFS)

PROPERTY LINE

STORM PIPE

PROPOSED CONTOUR

6970

LP

XX

HP

XX

LOW POINT AND ELEVATION

HIGH POINT AND ELEVATION

95.71

SPOT ELEVATION

SWALE

XX

FLOW ARROW

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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A Westrian Company

STERLING RANCH FILING NO. 4

 
 
 

PROPOSED DRAINAGE MAP

FOR ADDITIONAL INFORMATION REGARDING
DESIGN POINTS, ROUTING, AND RUNOFF
VALUES ASSOCIATED WITH POND W-5. REFER
TO THE FILING 2 DRAINAGE MAP, AS SHOWN
IN APPENDIX D OF THIS REPORT.
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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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