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

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. | accept responsibility for any liability caused _by-eavnegligent acts,

errors, or omissions on my part in preparing this report. M\u’l L LE
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DEVELOPER'S STATEMENT: s
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

Title: /Cg PresivenT
Address: 2138 Flying Horse Club Drive
Colorado Springs. CO 80921
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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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PRELIMINARY DRAINAGE REPORT FOR STERLING RANCH FILING NO.5 NOV 2023

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 %) 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.

Page |1
) JR ENGINEERING



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

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 Al (Qs=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 (Qs=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.

Page | 2
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Basin A2 (Qs=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 (Qs=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 (Qs=0.5 cfs, Q100=3.7 cfs) is 1.94 acres and O 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 (Qs=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 (Qs=6.8 cfs, Qi00=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 (Qs=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 Al. 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 (Qs=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 (Qs=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.

Page | 3
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PRELIMINARY DRAINAGE REPORT FOR STERLING RANCH FILING NO.5 NOV 2023

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 Al (Qs=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 (Qs=0.9 cfs, Q100=2.6 cfs) is 0.78 acres and 46% 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 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 (Qs=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 (Qs=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 (Qs=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.

Page | 4
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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 (Qs=1.4 cfs, Q100=3.3 cfs) is 0.66 acres and 58% 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 offsite to the curb and gutter in Dines Boulevard. 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 (Qs=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 (Qs=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 (Qs=6.4 cfs, Q100=14.9 cfs). Then flows combine with DP5.1 at DP8.2 (Qs=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 (Qs=0.3 cfs, Q100=0.8 cfs) is 0.20 acres and 52% impervious, consists of single-family
residential lots, open space, and lawns. Runoff from this basin drains via overland and sheet flow to
the curb and gutter on Dines Boulevard. 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
Page | 5
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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 (Qs=1.9 cfs, Qi00=5.1 cfs) is 1.32 acres and 52% 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 area inlet at DP10. The emergency overflow
path is to the west to Hazlett Drive. Flows then combine with DP8.2 flows at DP10.1 (Qs=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 (Qs=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 (Qs=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 (Qs=10.0 cfs,
Q100=25.7 cfs) are located at the same location as Filing 4 DP2.i (Qs=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
(Qs=6.4 cfs, Q100=14.9 cfs) are located at the same location as Filing 4 DP3.i (Qs=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 (Qs=15.5 cfs, Q100=38.8 cfs) are located at the same location as Filing 4 DP3.2 (Qs=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 (Qs=17.1 cfs, Q100=43.1 cfs) are located at the same location as Filing 2 DP2.2
(Qs=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 (Qs=5.6
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cfs, Q100=14.1 cfs) are located the same location as Filing 4 DP8 (Qs=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 (Qs=73.3 cfs, Q100=194.0 cfs) is located at the same location as
Filing 4 DP10 (Qs=55.8 cfs, Q100=149.7 cfs) and Filing 2 DP2.5 (Qs=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” VVolumes
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
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

Page |7
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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

StormCAD Conversion Table
Bend
- Angle K coefficient Conversion
§ 0 0.05
) 225 0.1
@ 45 0.4
& 50 0.64
90 1.32
1 Lateral K coefficient Conversion
Bend Non
Angle Surcharged | Surcharged
o 45 027 0.47
3 60 0.52 0.9
g 90 1.02 1T
E 2 Laterals K coefficient Conversion
45 0.96
60 1.16
90 1.52

Table 3: Storm Head-loss Coefficients

Type of Manhole

Headloss Coefficiant

Trunkiine only with no bend at the junction

0.5

Trunkline only with 45° bend at the junction

0.6

Trunkline only with 90° bend at the junction

0.8

Trunkline with one lateral

Small 0.6 Large 0.7

Two roughly equivalent entrance lines with angle < 90° between lines

0.8

Two roughly equivalent entrance fines with angle > 90° between lines

0.9

Three or more entrance lines

L) JR ENGINEERING
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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.
Page | 9
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PRELIMINARY DRAINAGE REPORT FOR STERLING RANCH FILING NO.5 NOV 2023

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 PROVIDED | WQCV | EURV | 5-YEAR RELEASE | 100-YEAR RELEASE
VOLUME (AC-FT) (AC-FT) (AC-FT) | (AC-FT) (CFS) (CFS)
POND W-5 18.217 18.441 3.29 11.71 27 137.1

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
Page | 10
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PRELIMINARY DRAINAGE REPORT FOR STERLING RANCH FILING NO.5 NOV 2023

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 EI 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 EI Paso County Storm Drainage Criteria
requirements for this site. The proposed site does not impact any downstream facility or property.

Page | 11
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PRELIMINARY DRAINAGE REPORT FOR STERLING RANCH FILING NO.5 NOV 2023

REFERENCES

1. "El Paso County and City of Colorado Springs Drainage Criteria Manual, Vol | & 117,

2. Urban Storm Drainage Criteria Manual (Volumes 1, 2, and 3), prepared by Mile High Flood
District, Revised August 2018, September 2017, and January 2021.

3. "Master Development Drainage Plan for Sterling Ranch”, (MMDP) prepared by M&S Civil
Consultants, Inc., dated October 24, 2018.

4. Sand Creek Drainage Basin Planning Study, prepared Kiowa Engineering Corporation,
January 1993, revised March 1996.

5. Final Drainage Report For Barbarick Subdivision Portion Of Lots 1,2 And Lots 3 and 4,
prepared by Matrix Design Group, dated June 2016

6. “Final Drainage Report for Sterling Ranch Filing No. 27, prepared by JR Engineering, dated
August 2021

7. “Final Drainage Report for Sterling Ranch Filing No. 4”, prepared by JR Engineering, dated
August 14, 2023

8. “Final Drainage Report for Branding Iron at Sterling Ranch Filing No. 17, prepared by M&S
Civil Consultants, Inc., dated October 2018
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Appendix A
Vicinity Map, Soil Descriptions, FEMA Floodplain Map
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Hydrologic Soil Group—EI Paso County Area, Colorado
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Hydrologic Soil Group—EI Paso County Area, Colorado
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Hydrologic Soil Group—EI Paso County Area, Colorado

Hydrologic Soil Group

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

Blakeland-Fluvaquentic |A 0.8 3.3%
Haplaquolls

19

Columbine gravelly A 12.0 49.0%
sandy loam, 0 to 3
percent slopes

71

Pring coarse sandy B 1.7 47.7%
loam, 3 to 8 percent
slopes

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.

USDA  Natural Resources Web Soil Survey 9/12/2022
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Hydrologic Soil Group—EI Paso County Area, Colorado

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 9/12/2022
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Appendix B
Hydrologic Calcs
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COMPOSITE % IMPERVIOUS & COMPOSITE EXISTING RUNOFF COEFFICIENT CALCULATIONS

Subdivision: Sterling Ranch Subdivision- Existing Project Name: Sterling Ranch Filing 5
Location: El Paso County Project No.: 25188.16
Calculated By: DIG
Checked By: RAB
Date: 11/3/23
Streets (100% Impervious) Residential (65% Impervious) Light Industrial (80% Impervious) Lawns (0% Impervious) Basi.ns Total Basins Total
Total Weighted C .
Area (ac) - - - - Values Weighted %
Basin ID Co Cuoo Area | Weighted Co Cuoo Area | Weighted % Cs Caoo Area | Weighted Cs Cioo Area | Weighted % Imp.
(ac) % Imp. (ac) Imp. (ac) % Imp. (ac) Imp. Cs Ci00

Al 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% 045 [ 059 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.08 | 035 | 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% 045 [ 059 | 0.80 10.8% 0.59 | 0.70 | 0.00 0.0% 0.08 | 035 | 2.28 0.0% 044 | 061 47.0%
0S1 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%
0S2 33.07 | 0.90 [ 0.96 | 0.00 0.0% 045 [ 059 | 0.00 0.0% 059 [ 070 | 7.91 19.1% 0.08 | 0.35 | 25.16 0.0% 0.20 | 043 19.1%
0S3 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 (OS1-0S3)| 47.74 28.6%
TOTAL 62.49 25.5%

X:\2510000.al1\2518816\Excel\Drainage\PDR\2518816_Existing Conditions_PDR.xIsm
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Subdivision: Sterling Ranch Subdivision- Existing

EXISTING

STANDARD FORM SF-2
TIME OF CONCENTRATION

Project Name:

Sterling Ranch Filing 5

Location: El Paso County Project No.: 25188.16
Calculated By: DIG
Checked By: RAB
Date: 11/3/23
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA i) (T (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs Ci00 L S, t; [ St K VEL. ty COMP. t, TOTAL Urbanized t t.
D (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) | LENGTH (ft) (min) (min)
Al 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 2.8 153 510.0 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
0S1 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
082 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
0S3 13.90 A 49% 0.40 0.57 100 1.8% 10.4 796 1.7% 20.0 2.6 5.1 155 896.0 24.1 15.5
NOTES:
A DS t = o ’;__C' NL Equation 6-3
Where Ch
= = computed nme of concentranon {munutes) Where:
# = overland {minal) flow time (munutes) i = overland (initial) flow time (minutes)
€5 = runoff coefficient for 5-year frequency (from Table 6-4)
e = channelized flow time (munutes) L; = length of overland flow (fi)
Ss = average slope along the overland flow path (ft/ft)
Use a 1. value of 5 for urbanized areas and 2 mimmum . value of 10 minutes for areas
that are not considered urban, Use minimum values even when caleulations result in a lesser ume of
concentration. Table 6-2. NRCS Convevance factors, K
3 o3 Type of Land Surface | Conveyance Factor, K
" ox s, | s0%, Eaaen 64 (= 26~ 1704 Equation 6-5 Fri e 22
Where Short pal.tL;re and lawns 7
- Where: Nearly bare ground 10
;= channehzed flow nme (travel nme, mn)
Ly = waterway length (ft) te= time of con for first design point when less than t: from Equation 6-1 Grassed waterway 15
Sa 'aialwaj' sloltx (fv “1]& ) L;= length of channelized flow path (f) Paved areas and shallow paved swales 20
¥, = travel time velocity (fi/sec) = KVS,

K =NRCS conveyance factor (see Table 6-2)

X:\2510000.alI\2518816\Exce\Drainage\PDR\2518816_Existing Conditions_PDR.xIsm

1 = imperviousness (expresced as a decimal)
5, = slope of the channelized flow path (f/fi)
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STANDARD FORM SF-3 - EXISTING

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Sterling Ranch Filing 5

Subdivision: Sterling Ranch Subdivision- Existing Project No.: 25188.16
Location: El Paso County Calculated By: DIG
Design Storm: 5-Year Checked By: RAB
Date: 11/3/23
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
=z
z 2
= £ s 2 7
S — JS] E =] = -~ =lzg =
STREET S A g S -~ T = =la|= P B = & @ E | REMARKS
c = < = =] < < > = s | | & g s Tl e s | T als 5 &
21 £ © o £ = | T < £ = || & 8 - o - = | o 5 O g
2 5 > c E <« k= kS = | < =3 K5 £ < 53 s < - = % =
ald | = 2 - 85 Z oleglb[Zlole b slol b s a]8 =
1 0S1 0.77/ 045 10.2| 0.35/ 4.10 1.4
Offsite Barbarick Pond Release
2 0S2 | 33.07| 0.20] 36.4 6.68/ 2.19 14.6 Piped to DP4
Al 509 008 287 041 255 1.0
A2 2.89] 0.08 153 0.23| 3.50 0.8
A3 1.94| 0.08 17.9 0.6/ 326/ 05
Sum of basins A1-A3 and OS1, drain to Ex storm
3 28.7 115 255 29 Piped west and south to Ex. Pond W-5
4 0S3 | 13.90| 0.40/ 15,5 558 347 194
Runoff to Ex. Inlet in Sterling Ranch Road
5 A4 483 044 183 212/ 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.

X:\2510000.al1\2518816\Excel\Drainage\PDR\2518816_Existing Conditions_PDR.xlsm
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STANDARD FORM SF-3 - EXISTING

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Sterling Ranch Filing 5

Subdivision: Sterling Ranch Subdivision- Existing Project No.: 25188.16
Location: El Paso County Calculated By: DIG
Design Storm: 100-Year Checked By: RAB
Date: 11/3/23
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
@
z 2
= 5 s g 7
inti S .S o —~| = —~ =lFg =
Description & a D S -~ = = = 5 = g - gl @ s & 8 E > = REMARKS
S = £ < = > = < = > 2 s < < » |l € 5 £
2 £ © o £ ~ =~ w2 1S ~ = & 3 et ) - - [ E= o g
glg &€ 5 = £ & S| £ & el £ 5| & £ & gl g <
o & < T |l O — o e b - ol o O s 1l o O s g l139 o
1 0S1 0.77) 059 10.2/ 0.45 6.88 3.1
Offsite Barbarick Pond Release
2 0S2 | 33.07| 0.43 36.4 14.34 3.68 52.8 Piped to DP4
Al 5.09 035 287 178 4.28 7.6
A2 289 035 153 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 28.7 392 428 16.8 Piped west and south to Ex. Pond W-5
4 0S3 | 13.90/ 0.57| 155 7.94 5.83 46.3
Runoff to Ex. Inlet in Sterling Ranch Road
5 Ad 483/ 0.61 183 295 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.
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COMPOSITE % IMPERVIOUS & COMPOSITE PROPOSED RUNOFF COEFFICIENT CALCULATIONS

Subdivision: Sterling Ranch Subdivision -Proposed Project Name: Sterling Ranch Filing 5
Location: El Paso County Project No.: 25188.16
Calculated By: GAG
Checked By:
Date: 11/3/23
Total Paved/Streets (100% Impervious) Residential (65% Impervious) Lawns (0% Impervious) \B,\r;lzligzg'ecgtil Basins Total
" - - i 0,
Basin ID Area (ac) . Caoo ,?;i? V\gzlgmhlt;d Co Caoo A(;i;i W6||gmh:fd % Co Cuoo A(;i;i V\K/J/?an:fd CS\/aIue(s:100 Weighted % Imp.

Al 0.65 0.90 | 0.96 0.07 10.8% 0.45 | 059 | 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% 045 | 059 | 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 | 059 | 0.54 44.4% 0.08 | 0.35 | 0.25 0.0% 0.33 | 0.51 44.4%
Ad 1.00 0.90 | 0.96 | 0.59 59.0% 045 | 059 | 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% 045 | 059 | 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 | 059 | 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 | 051 46.4% 045 | 059 | 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 | 059 | 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% 045 | 059 | 1.05 51.7% 0.08 | 0.35 | 0.26 0.0% 0.38 | 0.55 52.5%
0S1 0.77 0.90 | 0.96 0.00 0.0% 0.45 | 059 | 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% 045 | 059 | 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%

X:\2510000.al1\2518816\Excel\Drainage\PDR\2518816_ Proposed Conditions_PDR.xIsm

Page 1 of 1 11/3/2023




Subdivision: Sterling Ranch Subdivision -Proposed

PROPOSED
STANDARD FORM SF-2
TIME OF CONCENTRATION

Project Name:

Sterling Ranch Filing 5

Location: El Paso County Project No.: 25188.16
Calculated By: GAG
Checked By:
Date: 11/3/23
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (T (Ty) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs Ci00 L So t; L¢ St K VEL. ty COMP. t, TOTAL Urbanized t t.
ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) | LENGTH (ft) (min) (min)
Al 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
Ad 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 25 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 7% 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 24 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
0S1 0.77 A 65% 0.45 0.59 90 2.0% 8.9 125 2.0% 10.0 14 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:
[ =&+1, Equation 5-2
Table 6-2. NRCS Conveyance factors, K
Whers = 02950 —C VT Equation 6-3 _TypouLant Huice . ORI ERRG R

k= L'Ol]lpll]?d time of concentranon (Mminutes) S" ) Hlﬁl\')' m:adow 25

= overland (1mtial) flow tune (munutes) Whete Short ;;::i:j::lawns ;

;= channehzed flow tme (nunutes) #; = overland (imital) flow tume (minutes) Nearly bare ground 10

g Cs = munoff coefficient for 5-year frequency (from Table 6-4) - = -

I L Li = length of overland flow (f) et o 1%

£y 60K 5, = sov, Fqumtion 6.4 S, = average slape along the overland flow path (f/ft) Paved areas and shallow paved swales 20

Where:

;= channelized flow tume (travel tume, min)
aterway length (f)

waterway slope (ft'ft)

7 = travel time velocity (ft'sec) = KNS,

K =NRCS conveyance factor (see Table 6-2)

Use a f. value of 5

concentration

X:\2510000.al1\2518816\Excel\Drainage\PDR\2518816_ Proposed Conditions_PDR.xIsm

for urbamized areas and a mamamum f, value of 10 manutes for areas
that are not considered urban. Use minimum values even when calculations result in a lesser ime of

E=(26—-17)+ L e
60(14: +9),/5,
Where:
= ume of conc

L; = length of channelized flow path ()
i = imperviousness (expressed as a decimal)
&: = slope of the channchized flow path (fi'ft)

Equation 6-5

for first design pomnt when less than t- from Equanon 6-1
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STANDARD FORM SF-3 - PROPOSED
STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)
Project Name: Sterling Ranch Filing 5
Subdivision: Sterling Ranch Subdivision -Proposed Project No.: 25188.16
Location: El Paso County Calculated By: GAG
Design Storm: 5-Year Checked By:
Date: 11/3/23
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
g
£ % € el_ 2
swer |20, g 8 - o o S R t S gle - g 28 T REMARKS
c | = < & c < | £ = £ 8 | £ | & < s Tle 8 3T s|ls & 5
2l g ¢ EZT|T E|E| |28 ¢z 8]l x & a|l® 8 E
gl2 ¢ 5 = £ £/ 2|z f1€/21£ Ffllsg Ff 22l 5 =
o o << x 45 [8) — o 2 [8) — o o O 75} o O 71 o = > oy
Off-site flows overland into Basin A2
0s1 0.77| 0.45/ 10.3] 0.35 4.08 14 Combines flow in swale at DP1
Flows overland into swale at DP1
A2 0.78/ 0.35| 17.2] 0.27 331 0.9 Combines flow in swale at DP1
Combined flow of Basin OS1 and Basin A2 within swale
1 172 062/ 331 21 Flows continue in swale to DP2
Flows overland into swale at DP2
2 Al 0.65 0.32| 185 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/ 0.83 321 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/ 050/ 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 19.1 235 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 0.29 467 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
8.1 132 173 371 6.4 Flows piped to manhole at DP8.2
Combined flow of DP5.1 and DP8.1 at manhole
8.2 19.1 491 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| 541 316 17.1 Piped to ex. Filing 4 storm sewer and combines at manhole at DP17.1
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STANDARD FORM SF-3 - PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name

: Sterling Ranch Filing 5

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

Subdivision: Sterling Ranch Subdivision -Proposed Project No.: 25188.16
Location: El Paso County Calculated By: GAG
Design Storm: 5-Year Checked By:
Date: 11/3/23
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
z £
g 5 s gl z
STREET K a = S P P R P 2 = sl sl g9 = :; . REMARKS
c|l2 £ £ £ £ El || 8|E|s|l & B S|t 8 £ 5|l £ =
gl 8 2 E 1 & B|E|<|2|8|f < &|l: < & g|B 8 E
818§ 5 | & » 515 clels =l d s 3l 838l &8 5
Captured runoff to ex. sump inlet at Filing 4 DP5
11 |EXF4 DP5 12.0 12.0 Piped to sump inlet at DP13
I Captured runoff to ex. sump inlet at Filing 4 DP6.1
12 |EXF4DP6.1 3.9 3.9 Piped to sump inlet at DP13
I Captured runoff to ex. sump inlet at Filing 4 DP6.2
13 |EXF4 DP6.2 2.0 2.0 Piped to sump inlet at DP13
I Combined captured flow DP11, DP12, and DP13 at Filing 4 DP6.3
13.1 |EXF4 DP6.3 16.9 Piped to manhole at DP17.1
I Combined flow of DP9 and Basin C4
14 |EXF4 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| 212 263 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 |EXF4 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:
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STANDARD FORM SF-3 - PROPOSED

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Sterling Ranch Filing 5

Subdivision: Sterling Ranch Subdivision -Proposed Project No.: 25188.16
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 11/3/23
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
w
z £
2 L g gl __ 7
Description § a T E = ,g = _ = 5 = _ g = g g = g g E > = REMARKS
5| = < £ | £ k3 £ @ £ &£ B g & o | = & g | 2§ 5 £
glg ¢ 5 = £ &£ =219 F & =5 §f &8lse £ 5 8|5 3 =
o o) < x o5 O — o S O — o o O 751 o O s lals s
Off-site flows overland into Basin A2
0s1 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| 041 6.33 2.6 Combines flow in swale at DP1
Combined flow of Basin 0S1 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 Al 0.65| 0.51| 185 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 18,5 119 6.17| 7.3 Flows piped to sump inlet at DP5.1
Flows overland into swale at DP3
3 A3 0.79| 051 19.1] 041 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| 116/ 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 110 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| 149 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 | Al10 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
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STANDARD FORM SF-3 - PROPOSED

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Sterling Ranch Filing 5

Subdivision: Sterling Ranch Subdivision -Proposed Project No.: 25188.16
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 11/3/23
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
w
z £
2 L g gl __ 7
Description § a T E = g = _ = 5 = _ g = g g = g g E > = REMARKS
5| = < £ | £ k3 £ @ £ &£ B g & o | = & g | 2§ 5 £
glg ¢ 5 = £ &£ =219 F & =5 §f &8lse £ 5 8|5 3 =
o foa) < x o5 O — o S O — o o O 751 o O o lal S i
Captured runoff to ex. sump inlet at Filing 4 DP5
11 |EXF4 DP5 25.9 135 Piped to sump inlet at DP13
I Captured runoff to ex. sump inlet at Filing 4 DP6.1
12 |EXF4DP6.1 19.3 16.2 Piped to sump inlet at DP13
I Captured runoff to ex. sump inlet at Filing 4 DP6.2
13 |EXF4 DP6.2 7.3 7.3 Piped to sump inlet at DP13
I Combined captured flow DP11, DP12, and DP13 at Filing 4 DP6.3
13.1 |EXF4 DP6.3 35.6 Piped to manhole at DP17.1
I Combined flow of DP9 and Basin C4
14 |EXF4 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] 255 5.30 13.5 Flows to ex. inlet at DP15
Combined flow of DP9 and Basin C4
15 27.2) 2.66| 530 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 |EXF4 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

) JR ENGINEERING



MASTER DEVELOPMENT DRAINAGE PLAN FOR
STERLING RANCH

OCTOBER 2018

Prepared for:

Morley-Bentley Investments, LLC
20 Boulder Crescent, 2™ Floor
Colorado Springs, CO 80903
(719) 471-1742

Prepared by:

CIVIL CONSUL TANTS_. INC.

20 Boulder Crescent, Suite 110
Colorado Springs, CO 80903
(719) 955-5485

Project #09-002
SKP-18-003
SF-17-024



10/24/2018 3:21 PM

0:\09002A\Sterling Ranch District\dwg\Eng Exhibits\2018 MDDP\2018—-MDDP—elnterimCondWSWrkMap.dwg  Plotstamp:

File:

LEGEND
BASIN ID
DESIGN POINT
REACH IDENTIFIER RT-17A

PROPERTY BNDRY

BASIN BOUNDARY

FLOW DIRECTION ~ => => =>

STORM SEWER > — >

FULL SPECTRUM DETENTION POND FSD16
DETENTION POND @ PNDW3

DETENTION POND @ PND-E7

SAND CREEK/EAST
FORK BASIN PER DBPS

SAND CREEK/EAST
FORK BASIN BOUNDARY
PER ACTUAL CONTOURS

INTERBASIN TRANSFER FROM
EAST FORK TO SAND CREEK
PER DBPS
(198.2 AC)

INTERBASIN TRANSFER FROM
EAST FORK TO SAND CREEK
PER ACTUAL CONTOURS
(267.3 AC)

vvvvvv

7

PONDS

CITY OF C/S
}T\- /

= [
= WOODMEN HEIGHTS /

= '-"ul ‘r} x
5‘.?)’)# 2
S
N =1 i

0 600 1200
Scale in Feet b

.
WILD RIDGE
[}

BARBARICK
SUBDIVISION

|
MUSTANG PLACE: BAR J-B ACRES

A N i
Al |
PAWNEE
RANCHEROS ™

NO. 2
L] )

PAWNEE
RANCHEROS NO. 1

‘ SCE-

> > 5 > 3

0To CIRcLE\ |

’

: » ..
‘ FLAMING SUNS DRIVE

A

T

.
- -
-
- 1]
[N

* INDIAN WELLS
N <

R

.-< i
L S

v

{ oo SETTLERS TRAIL

WATER QUALITY & DETENTION POND SUMMARY

BASIN SUMMARY WATER QUALITY & DETENTION POND SUMMARY FSD768 |
BASIN N AREA | AREA 2 s " 2 Qso Quoo FSD1 | STORM EVENT (YR) 2 5 10 25 50 100
(ACRES) (sa My s i) Sl 9 il ) STORM EVENT (YR) 2 5 10 25 50 100 PEAK INFLOW (CFS) 39.0 53.7 73.6 99.0 121.1 143.8
SCI—TA| /3 278 | 0044 | 163 | 255 | 330 | 458 | 571 | 689 PEAK INFLOW (CFS) 163 | 233 | 330 | 458 | 571 | 689 ALLOWABLE RELEASE (CFS)| 0.0 0.4 0.7 8.3 17.2 | 282
SCI-5A| 84 59.1 | 0.061 | 406 | 557 | 7.0 | 924 | 1106 | 1291 ALLOWABLE RELEASE (CFS) | 01 1.7 3.3 109 | 175 | 255 MODELED RELEASE (CFS) 0.0 0.4 0.7 7.9 17.2 28.1
SC3-58| 81 63.0 | 0098 | 53.8 73.0 985 | 130.8 | 1586 | 187.0 MODELED RELEASE (CFS) 01 16 30 10.9 17.4 25.4 STORED VOLUME (AC—FT) 20 39 X 5 1 53 58
SC3-6A| 88 493 | 0077 | 61.4 79.3 | 1022 | 1301 | 1536 | 1771 STORED VOLUME (AC—FT) 2.4 2.6 3.0 3.6 1.9 2.2
SC3-6B| 85 309 | 0048 | 329 434 57.0 73.9 882 | 102.7 FSD17 |
SC3-6C| 82 58.0 0.091 53.9 725 971 128.0 | 1545 | 181.5 FSD5 gﬁg;; EVENT (R 5 5 0 5 =0 00
SCo—7 88 45.7 | 0.071 | 54.0 69.9 90.5 | 1152 | 136.2 | 15/.2 STORM _EVENT (YR) 2 5 10 25 50 100 PEAK_INFLOW (CFS) 41.8 59.6 85.2 | 119.0 | 1491 | 180.6
SC5-8 62 143.4 | 0224 | 254 421 66.7 | 100.7 | 1523 | 166.2 PEAK_INFLOW (CFS) 40.6 53.7 71.0 92.4 | 1106 | 129.1 ALLOWABLE RELEASE (CFS)| 0.7 1.1 22.5 52.0 67.2 86.3
SC3-9 66 2174 | 0.540 | 458 /1.5 | 108.6 | 158.9 | 204.9 | 254.0 ALLOWABLE RELEASE (CFS) | 0.1 1.4 2.6 1.3 19.8 30.2 MODELED RELEASE (CFS) 0.7 8.4 22.4 52.0 67.2 86.1
SC3-10| 65 36.0 | 0.056 /.6 12.5 19.4 29.1 38.0 47.7 MODELED RELEASE (CFS) 0.1 1.4 2.6 11.2 19.7 30.1 STORED VOLUME (AC—FT) 2.6 2.6 2.8 3.4 4.0 4.7
SC3—11A[ 70 10.7 0.017 5.3 78 1.3 15.9 20.0 243 STORED VOLUME (AC—FT) 3.0 3.2 3.8 4.1 4.7 5.2
sc3-118| 80 766 | 0120 | 59.4 81.3 110.8 | 1481 | 180.5 | 213.7 FSD18 |
SC3-12 81 882 | 0138 | 778 | 1056 | 1425 | 1891 | 2291 | 270.0 FSD6 gig;ﬁ EVENT (VR > 5 o 5 =5 00
SCI-13 ] 85 410 | 0064 | 439 | 5/8 | /60 | 985 | 1176 | 136.9 STORM_EVENT (YR) 2 5 10 25 50 100 PEAK_INFLOW (CFS) 49.3 | 67.1 91.0 | 121.2 | 147.3 | 174.0
SC3—14A[ 79 1649 | 0258 | 1276 | 1754 | 239.8 | 321.9 | 3932 | 466.3 PEAK INFLOW (CFS) 1965 | 2585 | 3391 | 438.7 | 523.3 | 608.6 ALLOWABLE RELEASE (CFS) | 0.6 57 54 4.9 546 59.9
SCI-148] 77 547 | 0054 | 246 | 349 | 474 | 642 | /90 | 941 ALLOWABLE RELEASE (CFS) | 0.5 7.6 146 | 584 | 996 | 1497 MODELED RELEASE (CFS) 0.6 6.3 184 | 422 | 546 | 696
SC3—15A 62 139.7 0.218 21.3 35.5 56.5 85.3 112.1 141.0 MODELED RELEASE (CFS) 0.5 7.5 14.5 58.2 99.6 149.6 STORED VOLUME (AC—FT) 39 32 34 4.0 4.7 53
SC3-15B 87 7.9 0.012 10.8 14.0 18.2 23.3 27.6 31.9 STORED VOLUME (AC—FT) 15.5 16.4 18.7 20.8 23.3 26.0
SC3—16A| 74 1681 | 0.263 | 844 | 1204 | 170.0 | 2348 | 2922 | 351.8 75020 |
SC3-16B| 78 50.7 | 0.079 | 39.0 53.7 736 99.0 1211 | 143.8 FSDO gigéﬁ EVENT (VR > 5 0 5 0 00
SC3-17 | 75 /0.6 | 0110 | 41.8 59.6 852 | 119.0 | 1491 | 180.6 STORM _EVENT (YR) 2 5 10 25 50 100 PEAK_INFLOW (CFS) 9.9 15.5 23.8 35.1 45.5 56.6
SC5-18| 81 53.8 | 0.084 | 49.5 671 91.0 | 121.2 | 147.5 | 174.0 PEAK_INFLOW (CFS) 646 | 1056 | 169.5 | 252.3 | 327.1 | 410.1 ALLOWABLE RELEASE (CFS) | 0.4 5.5 1.1 25.7 33.2 42.5
SC3-19| 62 1840 | 0287 | 288 477 75.7 1144 | 150.2 | 188.8 ALLOWABLE RELEASE (CFS)| 1.7 249 498 1411 | 2072 | 290.0 MODELED RELEASE (CFS) 0.4 78 0.9 55 7 230 124
SC3-20 65 34.2 0.053 9.9 15.5 238 351 45.5 56.6 MODELED RELEASE (CFS) 1.7 24.9 49.8 141.1 207.0 289.9 STORED VOLUME (AC—FT) 0.7 0.8 0.8 0.9 1.0 1.2
SC3-21| 66 233 | 0.036 7.0 10.8 16.3 23.7 30.4 375 STORED VOLUME (AC—FT) 8.7 8.7 9.6 10.8 12.3 13.8
SC3-22| 65 339 | 0.053 9.4 148 22.5 32.9 425 526 “FDTTA | FS021 |
T oS T S R R Tl S W o - B 8 ] A o e B
: : ' : : : : ' PEAK INFLOW (CFS) 5.3 7.8 1.3 15.9 20.0 24.3 PEAK INFLOW (CFS) 7.0 10.8 16.3 23.7 30.4 37.5
SC5-24B] 65 122 | 0019 | 34 >3 8.1 18 | 152 | 189 ALLOWABLE RELEASE (CFS) | 0.1 1.6 3.2 7.5 9.7 12.4 ALLOWABLE RELEASE (CFS)| 0.3 4.0 8.0 183 | 237 | 30.3
SCS725] 66 190 | 0050 | 58 8.9 154 | 195 | 251 | 510 MODELED RELEASE (CFS) 0.2 0.9 3.0 75 9.7 12.3 MODELED RELEASE (CFS) 0.3 3.3 8.0 183 | 237 | 30
SC5-261 65 100 | 0016 | 2.5 4.0 6.2 9.2 21 | 157 STORED VOLUME (AC—FT) | 0.3 0.3 0.4 0.4 0.5 0.6 STORED VOLUME (AC-FT) | 05 0.5 0.5 0.6 0.7 0.8
SC3—27| 71 70.0 | 0.109 35.1 51.2 738 | 1037 | 130.3 | 158.3
SC3-61| 63 655 | 0.102 13.7 22.0 34.4 51.6 67.6 84.8 =IE FS022 |
e e Tovee o [ | ey e e S B W o v S W - B L
: : ' : : : : : PEAK INFLOW (CFS) 59.4 81.3 110.8 1481 180.5 213.7 PEAK INFLOW (CFS) 9.4 14.8 22.5 32.9 42.5 52.6
Scoo/4y 65 L 197 L 087 | 229 | 6.5 | o5 | 859 | 125 | 1407 ALLOWABLE RELEASE (CFS)| 03 | 45 | 87 | 296 | 477 | 69.6 | |ALLOWABLE RELEASE (CFS)| 04 | 58 [ 115 [ 265 | 343 | 439
SCo-/o) 68 | 798 L ofad ] 13T | 9o L 957 | 505 | 660 | 828 MODELED RELEASE (CFS) 0.5 | 45 86 | 295 | 477 | 695 | |MODELED RELEASE (CFS) 0.4 | 58 | 114 | 265 | 343 [ 438
scs-/6 65 | 864 | 015 | 142 | 251 | 64 | o406 | 714 | 896 STORED VOLUME (AC—FT) | 48 4.9 5.5 6.4 7.3 8.2 STORED VOLUME (AC-FT) [ 06 0.6 0.7 0.8 0.9 1.0
SC3-77| 62 1069 | 0.167 16.6 276 438 66.2 870 | 1094
SC3-78| 63 1556 | 0.243 281 453 70.6 1062 | 1391 | 1745 = FSD035 |
o e e T T e Ty T eoe oes [TRE STORM EVENT (YR) 2 T 5 T 70 [ 25 [ 50 [ o0 | [STORM EVENT (VR) 2 1 5 T 7o [ 25 [ 50 T 100
<t s 0 5659 0'4“ o6 =05 10 T 5196 555 PEAK INFLOW (CFS) 77.8 105.6 142.5 189.1 229.1 270.0 PEAK INFLOW (CFS) 5.5 8.3 12.4 18.0 23.0 28.4
ooy 0 117'8 0'184 20'0 33'2 52'8 20 'o 105'1 132'3 ALLOWABLE RELEASE (CFS) 0.9 13.2 26.7 62.0 80.2 103.2 ALLOWABLE RELEASE (CFS) 0.2 2.4 4.9 n.2 14.5 18.6
SC3-88| 62 602 | 0.094 | 10.5 7.4 276 .8 54.9 9.0 MODELED RELEASE (CFS) o3 20 28,7 al e e~ gggFEEEDngbiAAESE(A(CCF% 8? g'g g'i 101'42 1045 ?56
SC3-89 62 27.5 0.043 6.1 10 15.7 23.6 30.8 38.6 STORED VOLUME (AC—FT) °-2 °-5 >-8 6.7 7.8 8.9 ' : - : ' :
SCE—1 65 64 4 0.101 23.3 375.9 53.8 791 102.74 127.74 Feis | 027 |
ggg:% ‘;g ;3'2 g'?gs 340'46 45'02 :323 ;2'3 12108 a 12453' . STORM EVENT (YR) 2 5 10 25 50 100 STORM EVENT (YR) 2 5 10 25 50 100
S o0 5t T 0046 = G E s T o5 5 655 PEAK INFLOW (CFS) 43.9 57.8 76.0 985 117.6 | 136.9 PEAK INFLOW (CFS) 38.8 57.6 841 119.7 | 159.2 | 206.3
S = et T o5 T oc s Tones Toscs Toa T osrs T ooe 4 ALLOWABLE RELEASE (CFS)| o0.4 6.1 12.3 28.6 37.0 476 ALLOWABLE RELEASE (CFS)| 1.4 211 424 97.8 | 126.4 | 161.9
S ” — 5558 = = = = =< " MODELED RELEASE (CFS) 0.4 42 12.3 28.6 36.9 472 MODELED RELEASE (CFS) 1.4 18.4 423 97.7 | 126.2 | 161.9
S = s T o001 =69 = s T s T ees STORED VOLUME (AC—FT) 3.1 3.1 3.3 3.8 44 5.0 STORED VOLUME (AC—FT) 2.7 28 2.9 3.2 3.7 )
o e T o Tooe 15 T 22 T 35 T 55 T 58 T 8% [FSDieA] (Fs072 |
SE—o 83 523 T 0072 =5 oW o7 TR S50 1 7675 STORM EVENT (YR) 2 5 10 25 50 100 STORM EVENT (YR) 2 5 10 25 50 100
ST Y =5 5005 53 G G 55 3 = PEAK INFLOW (CFS) 1276 | 175.4 | 239.8 | 321.9 | 393.2 | 466.3 PEAK INFLOW (CFS) 12.8 20.2 31.4 46.7 60.9 76.0
SR s EVE X 53 NG = 55T 7500 ALLOWABLE RELEASE (CFS)| 0.5 7.5 14.4 56.2 952 | 142.4 ALLOWABLE RELEASE (CFS)| 0.6 9.6 19.3 44 4 57.4 73.4
Sce—14 1 63 555 | 0.082 135 o172 333 199 555 55 MODELED RELEASE (CFS) 0.5 7.5 14.4 56.2 95.1 142.2 MODELED RELEASE (CFS) 0.6 9.3 19.2 44 4 57.4 73.4
SCECT5 = 257 1T 0062 5 = o == Se T R STORED VOLUME (AC—FT) 9.9 10.6 11.9 13.5 15.3 17.3 EIVOLUME (AC=FT) 1.0 1.0 1.1 1.1 1.2 1.3
PNDW3
DESIGN POINT SUMMARY FSD148 STORM EVENT (YR) 2 5 10 25 50 100
DESIGN | AREA ) : o = = Quun LOCATION STORM EVENT (YR) 2 S 10 25 20 190 PEAK_INFLOW (CFS) 2146 | 3745 | 7149 | 1187.6 | 1674.9 | 2204,
POINT (sa M) (cFs) (cFs) (cFs) (cFs) (crs) (cFs) PEAK INFLOW (CFS) 24.6 54.3 47.4 64.2 79.0 94.1 MODELED RELEASE (CFS) 1543 2003 366 .8 7999 10856 | 1350.6
DP—74 | 0.3/1 30.3 65.3 1048 | 1589 | 2091 | 262.8 ALLOWABLE RELEASE (CFS)| 0.0 0.3 0.5 5.7 11.8 19.3 STORED VOLUME (AC—FT) o5 5 E 553 o = a5
DP—75 | 1.413 | 141.2 | 2351 | 3766 | 566.6 | 750.9 | 9505 MODELED RELEASE (CFS) 0.0 0.3 0.5 45 11.8 19.3 : : ' ' : '
DP—77 | 2.343 | 209.9 | 351.9 | 580.6 | 886.6 | 11684 | 1467.7 ARROYA LANE X—ING STORED VOLUME (AC—FT) 1.9 2.5 3.3 3.5 3.5 3.8 FSD—E1
DP—78 | 0.538 59.7 98 4 1540 | 232.6 | 306.2 | 3853 STORM EVENT (YR) 2 5 10 25 50 100
DP—73 | 2.471 | 2075 | 354.3 | 5885 | 8971 | 1187.2 | 1506.7 FSD158 | PEAK _INFLOW (CFS) 253 55.9 55.8 /9.1 1024 | 1274
DP—72 | 2.543 | 206.2 | 3525 | 586.7 | 897.2 | 11953 | 1518.6 POCO ROAD X—ING STORM EVENT (YR) 2 5 10 25 50 100 ALLOWABLE RELEASE (CFS) | 0.7 11.0 22.1 50.9 65.7 84.1
DP—71 | 2.757 | 2059 | 349.3 | 6105 | 932.4 | 1226.9 | 1612.2 | STERLING RANCH NORTHERN BNDRY PEAK INFLOW (CFS) 10.8 14.0 18.2 23.3 27.6 31.9 MODELED RELEASE (CFS) Q.7 5.4 19.9 48.9 62.8 84.0
DP—70 | 2.867 | 205.3 | 349.8 | 614.0 | 9401 | 12606 | 1636.7 ALLOWABLE RELEASE (CFS)| 0.1 1.6 3.2 7.3 9.5 12.0 STORED VOLUME (AC—FT) 1.3 1.3 1.5 1.8 2.1 2.5
DP—69 | 3.238 | 212.7 | 366.6 | 653.7 | 10106 | 13641 | 1775.7 BRIARGATE PARKWAY X—ING MODELED RELEASE (CFS) 0.1 1.1 3.2 7.3 9.5 12.0 FSD—E2
DP—87 | 3594 | 216.9 | 3746 | 6819 | 10721 | 14715 | 1905.9 STORED VOLUME (AC—FT) 0.6 0.6 0.7 0.8 0.9 1.0 STORM EVENT (YR) 2 5 10 25 50 100
DP—68 | 4.312 | 2146 | 3745 | 7149 | 11876 | 1674.9 | 22041 UPSTREAM OF POND W3 PEAK INFLOW (CFS) 30.6 452 65.9 93.3 118.0 | 143.9
DP—64 | 0.119 85.9 1121 | 1459 | 1875 | 2226 | 258.0 FSD16A | ALLOWABLE RELEASE (CFS) | 0.6 95 19.2 455 59.8 77.6
DP—63 | 4.449 | 154.4 | 201.0 | 375.7 | 8159 | 11121 | 1385.1 | STERLING RANCH SOUTHERN BNDRY STORM EVENT (YR) 2 5 10 25 50 100 MODELED RELEASE (CFS) 0.6 3.2 185 1.3 58.5 747
DP—61 | 5.356 | 156.6 | 223.9 | 428.0 | 928.2 | 1287.3 | 1620.1 |COLORADO SPRINGS/EL PASO BNDRY| | PEAK INFLOW (CFS) 84.4 | 120.4 | 170.0 | 2348 | 292.2 | 351.8 STORED VOLUME (AC—FT) 21 2.3 2.4 2.8 3.3 3.8
DP—60A| 5617 | 161.6 | 224.8 | 4391 | 9504 | 13205 | 1661.8 MARKSHEFFEL X—ING ALLOWABLE RELEASE (CFS)| 0.6 8.8 17.3 56.2 88.4 | 128.3 FSp-£3]
DP—53A| 5661 | 161.6 | 2257 | 4418 | 951.1 | 1326.0 | 1668.9 SAND CREEK AND POND 3 MODELED RELEASE (CFS) 0.6 8.8 17.3 56.2 88.3 128.3 STORM EVENT (VR > - 5 G = =0
DP—1E | 0.247 | 239 38.3 70.1 132.8 | 173.0 | 220.9 STORED VOLUME (AC—FT) 7.6 7.7 8.9 10.4 121 13.8 SEAK INFLOW (GFS) oo T 555 T a0 T 557 [ 5555 5984
DP—2F | 0,486 | 489 /6.8 1250 | 2287 | 319.7 | 419.4 ALLOWABLE RELEASE (CFS)| 0.9 13.2 26.5 61.6 79.8 102.6
DP—JF | 0.626 | 485 /5.7 122.2 | 2711 | 3871 | 5001 SAND CREEK FLOW MODELED RELEASE (CFS) 1.0 6.8 25.7 56.0 79.8 101.3
DP—4E | 0.745 481 762 | 1224 | 286.9 | 407.3 | 534.8 ' ‘ : ‘ ‘ '
DP—56 | 1.017 231 35.3 71.5 108.3 | 152.1 | 196.4 NEAR SE PROP CORNER COMPARISON CHART STORED VOLUME (AC—FT) 7.0 7.2 .7 8.9 10.1 1.4
DP—8 [ 1.079 241 37.2 73.5 111.3 | 155.4 | 200.7 BELOW SE PROP CORNER DESIGN | AREA | Quoo DESCRIPTION FSD-E4
DP—21 | 0.396 0.6 8.8 17.8 571 116.8 | 174.9 POINT | Gew il STORM EVENT (YR) 2 5 10 25 50 100
DP—22 | 0.342 | 06 38 176 | 568 | 1051 | 1564 DP—77 || 2.343 | 1468 | PROPOSED CONDITION PEAK INFLOW (CFS) 580 | 755 | 966 | 1222 | 1437 | 1652
DP—25 | 0.066 | 5.0 91 16.3 351 464 | 582 2.91 ;égg SAND (;FEEAEAK DBPS QELDCEVX/EASLEETE;Z/ES(ECégs) 8.3 421.481 g.g é?.g gg; g.g
DP—26 | 0.012 0.1 71 32 73 9.5 12.0 . . . . . .
DP—71 || 2./57 | 1612 | PROPOSED CONDITION STORED VOLUME (AC—FT) 4.2 4.3 4.7 5.4 6.2 6.9
2260 | SAND CREEK DBPS B
DESIGN POINT SUMMARY ( VOLUME) 5P —63 | 2.449 | 1385 | PROPOSED CONDITION STORM EVENT (VR) 7 = 3 5 =5 00
DN | AREA Vel ey | sy | N | Y | e LOCATION 433 | 2630 | SAND CREEK DBPS PEAK_INFLOW (CFS) 386 | 484 | 607 | 754 | 877 | 99.9
T o = 55 =t s e o 5600 FEMA ALLOWABLE RELEASE (CFS)| 0.0 0.2 0.4 4.2 8.7 14.3
— DP—B0A] | 5.661 | 1662 | PROPOSED CONDITION MODELED RELEASE (CFS) 0.0 0.2 0.5 2.2 5.1 10.0
DP—75 | 1.413 227 34.5 51.7 75.4 971 120.5 STORED VOLUME (AC—FT) 3.0 3.7 4.4 4.8 5.0 5.3
DP—77 | 2.343 | 37.7 57.4 85.9 1251 1611 | 199.9 ARROYA LANE X—ING 5.38 | 3295| SAND CREEK DBPS : : : : : :
DP—78 | 0.538 8.9 13.5 20.1 29.3 37.7 46.7 FSD—Eb6 A
DP—73 | 2.471 40.0 60.8 91.0 132.5 170.7 211.7 STORM EVENT (YR 2 S) 10 25 50 100
DP—72 | 2.543 41.3 62.9 94.0 136.8 176.2 218.5 POCO ROAD X—ING EFSC DBPS DESIGN POINT PEAK INFLOW (CFS) 141.6 189.4 252.5 331.4 398.9 | 467.5
DP—71 | 2.757 | 46.3 70.0 | 1043 | 151.3 | 1945 | 240.8 | STERLING RANCH NORTHERN BNDRY SUMMARY (PEAK FLOW) ALLOWABLE RELEASE (CFS) | 0.2 1.9 3.2 37.4 77.3 | 1256
DP—70 | 2.867 495 74.5 110.8 160.1 205.4 254.0 DBPS DESICN AREA o Qoo AREA o Qoo MODELED RELEASE (CFS) 0.2 0.9 3.2 18.3 64.1 123.3
DP—69 | 3.238 57.5 86.1 127.4 | 183.8 | 235.3 | 290.6 BRIARGATE PARKWAY X—ING POINT (sa W) & &) (sa ) & & STORED VOLUME (AC—FT) 13.0 17.0 21.9 22.2 22.6 23.7
DP—87 | 3.594 | 66.5 98.9 1456 | 209.1 | 267.1 | 329.1 DP—50 0.32 470 | 1957 | 032 | 146.7 | 37/0.3 "PND—E7]
DP—68 | 4.312 81.8 123.7 | 1839 | 264.9 | 338.0 | 415.8 UPSTREAM OF POND W3 DP—51 (BASIN 86)| 0.33 7.7 /41 0.33 110.0 | 2335 STORM EVENT (YR) 2 5 10 25 50 100
DP—64 | 0.119 7.0 9.1 1.8 15.2 18.1 21.1 DP—52 1.87 805 | 4965 | 167 ] 12079 | 2123.0 PEAK INFLOW (CFS) 465 | 754 | 1212 | 2852 | 402.4 | 548.0
DP—63 4.449 85.6 129.5 192.3 276.7 352.8 433.5 STERLING RANCH SOUTHERN BNDRY DP—56 0.78 63.6 265.0 0.79 513.0 908.2 MODELED RELEASE (CFS) 231 35.3 71.5 108.3 152.1 196.4
DP—61 | 5.356 | 103.7 | 157.8 | 2351 | 338.4 | 431.3 | 529.8 |COLORADO SPRINGS/EL PASO BNDRY Values reported from SCDBPS, (DP 50, 51, 52 Not analyzed as a part of this study) STORED VOLUME (AC—FT) 10 18 76 105 179 58.0
DP—60A| 5.617 111.0 168.6 250.4 359.5 457.7 561.5 MARKSHEFFEL X—ING DBPS Reach 85(BaSIn91)=Q10=2E2.E{3)(<:If§T(IQ,\?((;)§)=115.20fs/Q10=34(&3F57R065POQS1I(E)8§588.90fs
DP—53A| 5661 | 112.0 | 170.0 | 252.6 | 362.6 | 461.7 | 566.5 SAND CREEK AND POND 3
DP—1E | 0.247 3.1 5.2 8.4 12.7 16.6 20.9
DP—2F | 0.480 6.1 10.4 16.9 257 33.7 420 2018 STERLING RANCH MDDP
20 BOULDER CRESCENT, SUITE 110
DP—3E | 0.620 7.0 13.7 234 36.1 47 4 59.3
COORDOFRNGSCO | DEVELOPED HYDROLOGIC CONDITIONS MAP
DP—56 | 1.017 7.7 16.1 28.6 513 717 92.9 NEAR SE PROP CORNER PHONE: 719.955.5485
bP—8 | 1.079 8.0 16.7 266 | 530 | /4.0 | 959 BELOW SE PROP CORNER PROJECT NO. 09—002 | FILE: \dwg\Eng Exhibits\2018-MDDP-PROPCOND.dwg
DP—21 | 0.396 6.3 1.3 18.3 275 35.6 440
DP—22 | 0.736 | 6.3 10.7 | 16.7 | 246 | 315 | 387 DESIGNED BY: D SCALE DATE: 10-21-2018
DP—25 | 1.017 1.3 1.9 2.8 41 5.2 6.4 DRAWN BY: D | HoriZ 1722400
DP—26 | 1.079 0.7 0.9 1.2 15 1.8 21 :
CIVIL CONSULTANTS, INC. CHECKED BY:  VAS | veRT: 1*—na00 DM2
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Table ITI-1. Percent Impervious Values.

Percent Land Use
Land Use Classification Impervious Density
Multi-Family Residential 65-80 10-24 DU/AC
Single-Family Residential 45-65 6-10 DU/AC
Low Density Residential 30-45 1-6 DU/AC
Large Lot Residential/ 5-20 1 DU/AC

Agricultural

Office/Commercial 80-90
Industrial 85-95
Institutional 50-75
Dedicated Open Space/Park 5-10
Rangeland - Poor to Good 5-20

Condition

NOTE: The above data was used in the preparation of the hydrologic analysis for the Sand
Creek Drainage Basin Planning Study. These data are not intended to reflect future land

use planning within the City or the County.

Table IT1-2; Summary of Peak Discharges
24-hour Duration Storm, AMC-II
Baseline Hydrologic Conditions
Design Location Area 100-year (cfs) 10-year (cfs)
Point s.m. Existing Future Existing Future
SAND CREEK (1)

1 @ Fountain Creek 54.1 16900 25800 7470 11800
12 Hancock Blvd. 53.1 16100 25000 7250 11600
19 Fountain Blvd. 50.7 13600 22100 6230 10800
27 West Fork Sand Creek 23.0 11300 18900 5920 8790
99 CRIL &P.RR 16.0 5820 14530 2360 7400
20 North Carefree 135 4030 10260 1520 4810
37 Stetson Hills Blvd. 10.0 3230 6690 840 3060
60 Woodmen Road 54 2630 3300 760 950
75 Black Forest Road 14 1000 1030 320 350

WEST FORK SAND CREEK
27 @ Sand Creek 50 6840 6840 3200 3200
52 U.S.24 4.8 6860 6860 3230 3230
59 Constitution Ave. 2.1 3450 3450 1680 1680
69 South Carefree 1.0 1630 1630 810 810
CENTER TRIBUTARY SAND CREEK
42 Airport Road 1.6 1530 2010 650 1200
43 Powers Blvd. 1.3 1300 1710 590 980
44 U.S.24 1.1 1200 1680 580 960
45 Galley Road 0.8 1180 1340 530 650
EAST FORK SAND CREEK

1 @ Center Tributary 24.3 3970 15600 700 6530
9 @ East Fork Sub. Tributary 19.8 3730 13990 650 6050
29 @ W. Bierstadt Creek 10.6 2080 7460 400 3330
40 @ Tamlin Road 4.6 950 3570 210 1820
52 @ Woodmen Road 1.7 460 2120 80 1210

EAST FORK SUB-TRIBUTARY SAND CREEK

11 @ Constitution Avenue 59 1330 4100 240 163* e
15 @ Chicago & Rock Island RR 52 1250 3540 230 1370
26 @ Confluence w/Toy Ranch 1.0 220 820 50 370
47 @ Proposed Dublin Blvd. 04 100 300 20 140

WEST BIERSTADT CREEK
31 @ Confluence w/ East Fork 1.8 480 1590 80 600
39 @ Tamlin Road o 0.8 270 680 50 290
54 @ Woodmen Road 0.5 230 420 55 150
EAST BIERSTADT CREEK
32 @ Conf. w/W Bierstadt 2.4 520 1520 %0 580
38 @ Chicago & Rock Island RR 04 120 350 15 130

(1) Future baseline condition discharges for Sand Creek compiled with the assumption that the

discharges from the East Fork Sand Creek basin are maintained at existing rates as shown on this Table.

10
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Pond FDS - Barbarack Subdivision Restrictor
plate

Worksheet for FSD Outlet Orifice Plate

Project Description

Solve For Diameter

Input Data .

— w0 ws (MSHs+294 Re)
Headwater Elevation ' 470 f
Centroid Elevation 000 #f
Tailwater Elevation 000
Discharge Coefficient 0.60
Results

Diameter 237 ®
Headwater Height Above Centroid 470 #
Tailwater Height Above Centroid 000 #
Flow Area 440 #*
Velocity 1043 fi/s

- Bentley Systems, Inc. Haestad Methods Sol®mifeflewMaster V8i (SELECTseries 1) [08.11.01.03)
512712016 1:31:30 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1.203.755-1666 Page 1 of 1



Pond FDS - Barbarack Subdivision Restrictor plate

Worksheet for FSD Overflow - Pass

Project Description

Solva For Discharge

Input Data

Headwater Elevation 090 +#
Crest Elevation 000 #t
Tailwater Elevation 0.00 f
Crest Surface Type Gravel

Crest Breadth 12.00 f
Crest Length 36.00 fi
Results

Discharge 86.22 s (fgb)l +2qq’3¢,‘; = 4"44{)
Headwaler Height Above Crest 0.90
Tailwater Height Above Crest 000
Weir Coefficient 2.80 us
Submergence Factor 1.00
Adjusted Weir Coefficient 280 us
Flow Area 32.40 A
Velocity . 266 W/s
Wetted Perimeter 37.80 f
Top Width 36.00 ft

Bentley Systems, Inc. Haestad Methods Sol@ami&eRlowMaster V8i (SELECTseries 1) [08.11.01.03)
5/27/2016 1:31:13 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 068795 USA +1-203-755-1666 Page 1 of 1



Pond SFB Barbarack Subdivision Overflow Weir

Worksheet for SFB Overflow Developed

Project Descripti

Selve For

Discharge

Headwater Elevation
Crest Elevation
Tailwater Elevation
Crest Surface Typa
Crest Braadth

Crest Length

045 R
000 #
000 H
Graval
600 R
10,00 f

Discharge

Headwalter Height Above Crest
Tailwater Height Above Crest
Weir Coefficient

Submergencea Faclor

Adjusted Weir Coefficient

Flow Area

Velocity

Wetted Perimeter

Top Width

6712016 12:50:20 PM

8.08 s
045 1
000 R
268 US
1.00
268 us
450 A?
1.80 fUs
1090 &
1000 #

Bentey Systoms, Inc. Haestad Methods Sol®ioniSeftowMaster VBl (SELECTseries 1) [08.11.01.03]
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Version 4.05 Released March 2017
| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) |

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Sterling Ranch Filing No. 2
Inlet ID:

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Teack = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Torown = 26.0 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) Sy = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.007 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 Tuax =| 19.3 | 26.0 |ﬂ
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax =| 6.0 | 7.7 |inches
JAllow Flow Depth at Street Crown (leave blank for no) I I check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 11.5 I 26.7 Icfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management’
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

UD-Inlet_v4.05.xIsm, A8 5/15/2020, 9:24 AM



| INLET ON A CONTINUOUS GRADE

Version 4.05 Released March 2017

——Lo (C) ——

- MINOR MAJOR
| CDOT Type R Curb Opening ﬂ Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') aLocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 ft

idth of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG = N/A N/A
[Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC = 0.10 0.10
[Street Hydraulics: OK - Q < Allowable Street Capacity" MINOR MAJOR
Total Inlet Interception Capacity Q=] 3.0 10.6 cfs
[Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 1.9 cfs
Capture Percentage = Q./Q, = C%= 100 85 %

UD-Inlet_v4.05.xIsm, A8

5/15/2020, 9:24 AM



Version 4.05 Released March 2017
| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) |

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Sterling Ranch Filing No. 2
Inlet ID:

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Teack = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Torown = 26.0 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) Sy = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.007 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 Tuax =| 19.3 | 26.0 |ﬂ
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax =| 6.0 | 7.7 |inches
JAllow Flow Depth at Street Crown (leave blank for no) I I check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 11.5 I 26.9 Icfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management’
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

UD-Inlet_v4.05.xIsm, A9 5/15/2020, 9:24 AM



| INLET ON A CONTINUOUS GRADE

Version 4.05 Released March 2017

——Lo (C) ——

- MINOR MAJOR
| CDOT Type R Curb Opening ﬂ Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') aLocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 ft

idth of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG = N/A N/A
[Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC = 0.10 0.10
[Street Hydraulics: OK - Q < Allowable Street Capacity" MINOR MAJOR
Total Inlet Interception Capacity Q=] 2.1 4.5 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.3 cfs
Capture Percentage = Q./Q, = C%= 100 94 %

UD-Inlet_v4.05.xlsm, A9

5/15/2020, 9:24 AM



Version 4.05 Released March 2017

" ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Sterling Ranch Filing No. 2

Inlet ID: A11

Gutter Geometry (Enter data in the blue cells

Maximum Allowable Width for Spread Behind Curb Teack = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Torown = 38.0 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) Sy = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.012 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 Tuax =| 33.0 | 38.0 |ﬂ
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax =| 6.0 | 9.1 |inches
JAllow Flow Depth at Street Crown (leave blank for no) I check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 15.1 I 63.3 Icfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management’
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

UD-Inlet_v4.05.xIsm, A11

5/15/2020, 9:24 AM



| INLET ON A CONTINUOUS GRADE

Version 4.05 Released March 2017

——Lo (C) ——

- MINOR MAJOR
| CDOT Type R Curb Opening ﬂ Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') aLocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 ft

idth of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG = N/A N/A
[Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC = 0.10 0.10
[Street Hydraulics: OK - Q < Allowable Street Capacity" MINOR MAJOR
Total Inlet Interception Capacity Q=] 8.9 13.8 cfs
[Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.6 6.1 cfs
Capture Percentage = Q./Q, = C%= 93 69 %

UD-Inlet_v4.05.xIsm, A11

5/15/2020, 9:24 AM



Version 4.05 Released March 2017

" ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Sterling Ranch Filing No. 2

Inlet ID: A15

Gutter Geometry (Enter data in the blue cells

Maximum Allowable Width for Spread Behind Curb Teack = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Torown = 26.0 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) Sy = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.023 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 Tuax =| 19.3 | 26.0 |ﬂ
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax =| 6.0 | 7.7 |inches
JAllow Flow Depth at Street Crown (leave blank for no) I check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 19.2 I 36.4 Icfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management’
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

UD-Inlet_v4.05.xlsm, A15

5/15/2020, 9:24 AM



| INLET ON A CONTINUOUS GRADE

Version 4.05 Released March 2017

——Lo (C) ——

- MINOR MAJOR
| CDOT Type R Curb Opening ﬂ Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') aLocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 ft

idth of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG = N/A N/A
[Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC = 0.10 0.10
[Street Hydraulics: OK - Q < Allowable Street Capacity" MINOR MAJOR
Total Inlet Interception Capacity Q=] 5.4 10.3 cfs
[Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 1.4 cfs
Capture Percentage = Q./Q, = C%= 100 88 %

UD-Inlet_v4.05.xlsm, A15

5/15/2020, 9:24 AM



Version 4.05 Released March 2017

" ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Sterling Ranch Filing No. 2

Inlet ID: A16

Gutter Geometry (Enter data in the blue cells

Maximum Allowable Width for Spread Behind Curb Teack = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Torown = 26.0 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) Sy = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.023 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 Tuax =| 19.3 | 26.0 |ﬂ
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax =| 6.0 | 7.7 |inches
JAllow Flow Depth at Street Crown (leave blank for no) I check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 19.2 I 36.4 Icfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management’
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

UD-Inlet_v4.05.xlsm, A16

5/15/2020, 9:24 AM



INLET ON A CONTINUOUS GRADE

Version 4.05 Released March 2017

——Lo (C) ——

B — MINOR MAJOR
Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') aLocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 ft

idth of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG = N/A N/A
[Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC = 0.10 0.10
[Street Hydraulics: OK - Q < Allowable Street Capacity" MINOR MAJOR
Total Inlet Interception Capacity Q=] 4.3 7.0 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.1 2.6 cfs
Capture Percentage = Q./Q, = C%= 97 73 %

UD-Inlet_v4.05.xlsm, A16

5/15/2020, 9:24 AM



Sterling Ranch S5yr
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Structure - (861) (SR-F2 Storm)
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Structure - (B62) (SR-F2 Storm)

o AT A80 L

Sy

STRM_MH_20 (SR-F2 Storm)

StormCAD
2518801 StormCAD Model.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.01.08]
B/28/2020 27 Siemon Company Drive Suite 200 W Watertown, CT Page 1 of 1

06795 USA +1-203-755-1666



Page 1 of 1

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

Length Slope Capacity | Hydraulic | Hydraulic
Label Flow Diameter (User (Calculated) Manning's | Velocity (Full Grade Grade
(cfs) (in) Defined) (fit) n (ft/s) Flow) Line (In) Line

(ft) (cfs) (ft) (Out) (ft)

Storm_21_48in_01 55.10 48.0 57.3 -0.030 0.013 15.91 248.76 6,984.23 6,981.75
Storm_21_48in_02 52.50 48.0 25.8 -0.030 0.013 15.69 248.66 6,984.95 6,984.69
Storm_16_48in_02 68.80 48.0 348.6 -0.024 0.013 15.49 220.31 6,979.03 6,972.39
Storm_17_48in_01 63.70 48.0 156.6 -0.020 0.013 14.28 202.74 6,989.18 6,988.44
Storm_17_48in_05 56.90 48.0 202.3 -0.020 0.013 13.87 203.11 7,000.43 6,994.63
Storm_16_48in_03 56.40 48.0 50.4 -0.020 0.013 13.85 203.42 6,980.18 6,979.56
Storm 16 48in 04 56.40 48.0 42,5 -0.020 0.013 13.83 203.12 6,981.03 6,980.64

56.90 48.0 22.6 0.020 0.013 13.82 | 202.28 | 7,000.88

Storm_14_66in_05 96.60 66.0 354.4 -0.014 0.013 13.79 397.24 6,984.12 6,978.30
Storm_16_48in_05 55.10 48.0 26.8 -0.020 0.013 13.74 203.11 6,981.54 6,981.49
Storm_19_Lat 2_18in_01 12.60 18.0 76.7 -0.049 0.013 13.39 23.16 7,006.61 7,002.92
Storm_14_66in_04 96.60 66.0 5124 -0.012 0.013 13.02 366.67 6,976.96 6,972.10
Storm_17Lat2_36in_01 16.00 36.0 110.1 -0.040 0.013 12.71 133.20 7,005.28 7,001.34
Storm_19_30in_03 25.90 30.0 165.0 -0.024 0.013 12.37 64.17 6,992.63 6,988.66
Storm_18_18in_02 8.70 18.0 82.7 -0.050 0.013 12.29 23.47 6,985.92 6,983.18
Storm_17_48in_04 56.90 48.0 82.9 -0.014 0.013 12.29 172.06 6,994.40 6,993.44
Storm_17_48in_03 56.90 48.0 150.3 -0.014 0.013 12.28 171.79 6,993.21 6,991.28
Storm_17_48in_02 56.90 48.0 102.0 -0.014 0.013 12.19 170.08 6,991.05 6,989.03
Storm_19_24in_05 17.60 24.0 177.0 -0.030 0.013 12.14 39.18 7,002.55 6,996.67
Storm_14_48in_06 38.10 48.0 59.3 -0.017 0.013 11.72 187.87 6,989.32 6,987.79
Storm_14_84in_01 189.80 84.0 107.3 -0.005 0.013 11.25 453.09 6,970.13 6,969.23
Storm_14_72in_03 162.00 72.0 74.5 -0.005 0.013 10.99 306.40 6,971.03 6,971.00
CO-6 23.20 48.0 9.5 -0.021 0.013 10.94 208.41 6,989.62 6,989.67
Storm_14_72in_02 162.00 72.0 127.9 -0.005 0.013 10.80 299.58 6,970.64 6,970.48
Storm_23 54in_05 30.70 54.0 120.0 -0.015 0.013 10.39 240.88 6,957.68 6,955.40
Storm_23 54in_09 30.70 54.0 402.5 -0.015 0.013 10.39 240.88 6,978.16 6,971.61
Storm_23 54in_08 30.70 54.0 567.0 -0.015 0.013 10.39 240.76 6,969.87 6,960.87
Storm_23 54in_06 30.70 54.0 93.0 -0.015 0.013 10.38 240.46 6,959.07 6,957.97
Storm 19 18in 06 6.00 18.0 339.5 -0.040 0.013 10.23 20.95 7,016.00 7,002.92
Storm_17_36in_07 17.60 36.0 9.8 -0.020 0.013 10.21 94.31 7,001.15 7,001.34
Storm_23 54in_10 30.70 54.0 298.5 -0.014 0.013 10.14 232.69 6,982.73 6,978.06
Storm_23 54in_11 30.70 54.0 333.6 -0.014 0.013 10.14 232.65 6,993.98 6,988.82
Storm_23 54in_12 30.70 54.0 412.3 -0.014 0.013 10.14 232.63 7,002.09 6,995.83
Storm_15_18in_02-W 4.30 18.0 25,5 -0.049 0.013 10.08 23.36 6,973.60 6,972.01
Storm_14_36in_07 15.70 36.0 76.3 -0.020 0.013 9.89 94.31 6,991.27 6,989.33
Storm_18_18in_01 17.30 18.0 224 -0.059 0.013 9.79 25.59 6,982.43 6,981.79
Storm_19_Lat 1_ 18in_01 5.00 18.0 36.4 -0.030 0.013 8.78 18.18 6,993.84 6,993.02
Storm_19_Lat 2_18in_02 9.50 18.0 35.3 -0.015 0.013 7.97 12.86 7,007.49 7,007.05
Storm_19_36in_02 25.90 36.0 144.5 -0.006 0.013 7.26 51.15 6,987.99 6,987.48
Storm_19_36in_01 25.90 36.0 302.2 -0.006 0.013 7.25 51.04 6,987.14 6,985.83
Storm_19_Lat 3_18in_01 4.20 18.0 6.0 -0.020 0.013 7.22 14.84 7,016.37 7,016.40
Storm_15_42in_01-E 38.80 42.0 63.9 -0.004 0.013 7.09 65.41 6,971.94 6,971.67
Storm_23 54in_13 30.70 54.0 265.9 -0.005 0.013 6.98 138.03 7,010.66 7,009.20
Storm_21_42in_03 27.50 42.0 101.2 -0.005 0.013 6.92 71.15 6,985.78 6,985.83
Storm_23 54in_14 27.40 54.0 43.7 -0.005 0.013 6.70 136.36 7,011.10 7,011.18
Storm_22_30in_02 8.30 30.0 794 -0.009 0.013 6.22 38.24 7,016.69 7,016.15
Storm 23 three 42in_ 04 32.10 42.0 258.8 -0.008 0.013 6.19 264.00 6,954.49 6,952.34
STRM_29_02 1.60 18.0 79.6 -0.027 0.013 6.11 17.27 7,015.72 7,013.40
Storm_20_48in_01 3.40 48.0 57.9 -0.020 0.013 6.07 203.30 6,961.20 6,959.87
Storm_22_30in_01 16.00 30.0 113.0 -0.005 0.013 6.06 29.03 7,016.09 7,015.50
Storm_16_Lat_1_18in_01 2.10 18.0 13.2 -0.020 0.013 5.99 15.01 6,982.08 6,981.67
Storm_23_84in_02 35.50 84.0 27.0 -0.003 0.013 5.81 347.91 6,947.59 6,947.51
Storm_28 30in_01 8.40 30.0 90.0 -0.007 0.013 5.81 34.60 7,044.20 7,044.15
Storm_19_Lat 3_18in_02 1.90 18.0 29.3 -0.020 0.013 5.79 14.90 7,016.36 7,016.40
Storm_28 30in_01 18.40 30.0 354 -0.004 0.013 5.71 25.78 7,044.15 7,043.91
Storm_17_Lat_1_24in_01 9.60 24.0 8.8 -0.006 0.013 5.58 17.03 6,989.73 6,989.65
Storm_23_84in_01 35.50 84.0 200.4 -0.003 0.013 5.55 325.38 6,948.26 6,947.85
STRM 29 01 3.30 18.0 66.2 -0.008 0.013 4.85 9.40 7,013.34 7,012.73
Storm_23_66in_03 32.10 66.0 167.7 -0.002 0.013 4.77 139.63 6,951.31 6,951.02
Storm_17_Lat_1_24in_02 4.30 24.0 53.4 -0.007 0.013 4.76 18.29 6,989.80 6,989.84
Storm_23_66in_02 32.10 66.0 549.0 -0.002 0.013 4.75 138.58 6,950.94 6,949.73
Storm_26 24in_01 2.10 24.0 80.7 -0.010 0.013 4.51 22.68 7,017.31 7,016.41
Storm_19_24in_04 0.50 24.0 144.7 -0.030 0.013 4.31 39.18 6,995.97 6,993.02
Storm_21_Lat_1_18in_01 3.00 18.0 19.4 -0.005 0.013 3.87 7.16 6,985.26 6,985.15
Storm_16_42in_01 68.80 42.0 158.3 -0.002 0.013 3.58 90.47 6,972.29 6,972.10
Storm_25 30in_01 1.40 30.0 28.2 0.005 0.013 3.11 29.93 6,955.70 6,955.54

X:\2510000.al\2518801\StormCAD\2518801 StormCAD Model.stsw

file:///C:/Users/WaterR/AppData/Local/Temp/Bentley/StormCAD/eel1 dw0ew.xml 9/17/2021



Page 1 of 1

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

Length Slope Capacity | Hydraulic | Hydraulic
Label Flow Diameter (User (Calculated) Manning's | Velocity (Full Grade Grade
(cfs) (in) Defined) (fit) n (ft/s) Flow) Line (In) Line

(ft) (cfs) (ft) (Out) (ft)

Storm_17_48in_01 151.90 48.0 15.6 -0.020 0.013 17.70 202.74 6,990.38 6,989.68
Storm_14_66in_05 250.70 66.0 354.4 -0.014 0.013 17.68 397.24 6,985.83 6,982.04
Storm_20_48in_01 139.30 48.0 57.9 -0.020 0.013 17.42 203.30 6,964.17 6,962.31
Storm_17_48in_05 138.70 48.0 202.3 -0.020 0.013 17.39 203.11 7,001.66 6,996.18
Storm_23 54in_11 233.40 54.0 333.6 -0.014 0.013 16.67 232.65 6,996.60 6,991.45
Storm_23 54in_12 233.40 54.0 412.3 -0.014 0.013 16.67 232.63 7,004.71 6,998.44
Storm_17Lat2_36in_01 37.90 36.0 110.1 -0.040 0.013 16.24 133.20 7,006.00 7,003.91
Storm_14_48in_06 106.60 48.0 59.3 -0.017 0.013 15.42 187.87 6,990.60 6,988.91
Storm_17_48in_04 138.70 48.0 82.9 -0.014 0.013 15.23 172.06 6,995.63 6,994.99
Storm_17_48in_03 138.70 48.0 150.3 -0.014 0.013 15.21 171.79 6,994.44 6,992.83
CO-6 74.50 48.0 9.5 -0.021 0.013 15.20 208.41 6,991.39 6,991.40
Storm_17_48in_02 138.70 48.0 102.0 -0.014 0.013 15.09 170.08 6,992.28 6,991.01
Storm_19_Lat 2_18in_01 19.70 18.0 76.7 -0.049 0.013 14.72 23.16 7,006.74 7,003.66
Storm_23 54in_10 233.40 54.0 208.5 -0.014 0.013 14.68 232.69 6,986.54 6,982.33
Storm_23 54in_09 233.40 54.0 402.5 -0.015 0.013 14.68 240.88 6,981.49 6,975.82
Storm_23 54in_08 233.40 54.0 567.0 -0.015 0.013 14.68 240.76 6,974.99 6,967.00
Storm_23 54in_05 233.40 54.0 120.0 -0.015 0.013 14.68 240.88 6,962.34 6,960.65
Storm_23 54in_13 233.40 54.0 265.9 -0.005 0.013 14.68 138.03 7,015.89 7,011.98
Storm_23 54in_06 233.40 54.0 93.0 -0.015 0.013 14.68 240.46 6,965.32 6,964.01
Storm_18_18in_01 25.30 18.0 224 -0.059 0.013 14.32 25.59 6,984.40 6,983.10
Storm_23 54in_14 221.60 54.0 43.7 -0.005 0.013 13.93 136.36 7,019.46 7,018.90
Storm_19_24in_05 30.00 24.0 177.0 -0.030 0.013 13.74 39.18 7,002.90 6,997.04
Storm_19_24in_04 30.00 24.0 144.7 -0.030 0.013 13.74 39.18 6,997.59 6,994.14
Storm_14_36in_07 34.60 36.0 76.3 -0.020 0.013 12.31 94.31 6,991.91 6,991.40
Storm_14_72in_03 336.80 72.0 74.5 -0.005 0.013 11.91 306.40 6,977.10 6,976.63
Storm_14_72in_02 336.80 72.0 127.9 -0.005 0.013 11.91 299.58 6,976.08 6,975.27
Storm_19 _18in_06 10.30 18.0 339.5 -0.040 0.013 11.81 20.95 7,016.29 7,003.66
138.70 48.0 22.6 0.020 0.013 11.04 | 202.28 | 7,002.97
Storm 14 84in 01 424.40 84.0 107.3 -0.005 0.013 11.03 453.09 6,974.79 6,974.32
Storm_14_66in_04 250.70 66.0 5124 -0.012 0.013 10.55 366.67 6,981.61 6,978.75
Storm_23_66in_02 243.40 66.0 549.0 -0.002 0.013 10.24 138.58 6,957.00 6,954.11
Storm_23_66in_03 243.40 66.0 167.7 -0.002 0.013 10.24 139.63 6,958.28 6,957.40
Storm_19_Lat 1_ 18in_01 8.70 18.0 36.4 -0.030 0.013 10.18 18.18 6,994.36 6,994.14
Storm_16_48in_02 125.00 48.0 348.6 -0.024 0.013 9.95 220.31 6,982.33 6,979.69
Storm_23_84in_02 382.70 84.0 27.0 -0.003 0.013 9.94 347.91 6,951.54 6,951.16
Storm_23_84in_01 382.70 84.0 200.4 -0.003 0.013 9.94 325.38 6,953.31 6,952.64
Storm_19_30in_03 46.90 30.0 165.0 -0.024 0.013 9.55 64.17 6,993.43 6,991.28
Storm_15_42in_01-E 85.40 42.0 63.9 -0.004 0.013 8.88 65.41 6,975.73 6,975.27
Storm_16_48in_03 107.70 48.0 50.4 -0.020 0.013 8.57 203.42 6,983.38 6,983.10
Storm_16_48in_04 107.70 48.0 42.5 -0.020 0.013 8.57 203.12 6,984.19 6,983.95
Storm 23 three 42in_ 04 243.40 42.0 258.8 -0.008 0.013 8.43 264.00 6,960.38 6,958.69
Storm_21_48in_02 105.90 48.0 25.8 -0.030 0.013 8.43 248.66 6,986.94 6,986.80
Storm_19_Lat 2_18in_02 14.70 18.0 35.3 -0.015 0.013 8.32 12.86 7,008.40 7,007.71
Storm_21_48in_01 103.90 48.0 57.3 -0.030 0.013 8.27 248.76 6,986.27 6,985.97
Storm_16_48in_05 103.90 48.0 26.8 -0.020 0.013 8.27 203.11 6,984.90 6,984.76
Storm_15_18in_02-W 14.00 18.0 255 -0.049 0.013 7.92 23.36 6,975.72 6,975.27
Storm_18_18in_02 12.80 18.0 82.7 -0.050 0.013 7.24 23.47 6,987.22 6,985.99
Storm_19_Lat 3_18in_02 3.80 18.0 29.3 -0.020 0.013 7.05 14.90 7,016.96 7,016.97
Storm_17_36in_07 48.90 36.0 9.8 -0.020 0.013 6.92 94.31 7,003.97 7,003.91
STRM_29_01 11.80 18.0 66.2 -0.008 0.013 6.68 9.40 7,019.74 7,018.90
Storm_19_36in_02 46.90 36.0 144.5 -0.006 0.013 6.63 51.15 6,990.59 6,989.88
Storm_19_36in_01 46.90 36.0 302.2 -0.006 0.013 6.63 51.04 6,989.53 6,988.04
Storm_16_42in_01 125.00 42.0 158.3 -0.002 0.013 6.50 90.47 6,979.36 6,978.75
Storm_28 30in_01 12.20 30.0 90.0 -0.007 0.013 6.44 34.60 7,044.41 7,044.53
Storm_21_42in_03 60.60 42.0 101.2 -0.005 0.013 6.30 71.15 6,988.41 6,988.04
Storm_21_Lat_1_18in_01 10.60 18.0 19.4 -0.005 0.013 6.00 7.16 6,986.99 6,986.80
Storm_28 30in_01 26.10 30.0 354 -0.004 0.013 5.99 25.78 7,044.53 7,044.20
Storm 22 30in 01 29.10 30.0 113.0 -0.005 0.013 5.93 29.03 7,022.08 7,021.51
Storm_17_Lat_1_24in_01 17.20 24.0 8.8 -0.006 0.013 5.47 17.03 6,991.06 6,991.01
Storm_26 24in_01 14.50 24.0 80.7 -0.010 0.013 4.62 22.68 7,022.43 7,022.10
Storm_19_Lat 3_18in_01 6.60 18.0 6.0 -0.020 0.013 3.73 14.84 7,016.99 7,016.97
Storm_22_30in_02 13.70 30.0 794 -0.009 0.013 2.79 38.24 7,022.22 7,022.13
Storm_16_Lat_1_18in_01 4.50 18.0 13.2 -0.020 0.013 2.55 15.01 6,984.79 6,984.76
STRM_29_02 4.10 18.0 79.6 -0.027 0.013 2.32 17.27 7,020.00 7,019.88
Storm_17_Lat_1_24in_02 7.00 24.0 53.4 -0.007 0.013 2.23 18.29 6,991.23 6,991.18
Storm_25 30in_01 10.00 30.0 28.2 0.005 0.013 2.04 29.93 6,960.67 6,960.65

X:\2510000.al\2518801\StormCAD\2518801 StormCAD Model.stsw

file:///C:/Users/WaterR/AppData/Local/Temp/Bentley/StormCAD/izubqa3b.xml 9/17/2021
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MHFD-Inlet, Version 5.02 (August 2022,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

Minor & Majo

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Sterling Ranch Filing 4

Inlet ID: Inlet DP5

d

Heuss

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

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

Street Longitudinal Slope - Enter 0 for sump condition

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

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Tenck =
Seack =
Neack =

Heurs =
Terown =
W=

Sy =

Sw =

So =
NstrReeT =

Qallow =

8.0 ft
0.020 ft/ft
0.016
6.00 inches
17.0 ft
2.00 ft
0.020 ft/ft
0.083 ft/ft
0.000 ft/ft
0.016
Minor Storm Major Storm
[ 17.0 17.0 Jft
[ 6.0 | 7.0 Jinches
I I
Minor Storm Major Storm
| SUMP | SUMP  ]cfs

2518811 MHFD-Inlet_v5.02.xIsm, Inlet DP5

1/24/2023, 10:31 AM



INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.02 (August 2022)

L0 (C)——r

Desian Information (Input) - MINOR MAJOR
Type of Inlet | CDOT Type R Curb Opening ﬂ Type =| CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from above) Qlocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 7.1 7.4 inches
Grate Information MINOR MAJOR ¥ Override Depths
Length of a Unit Grate L, (G) = N/A feet
\Width of a Unit Grate W, = N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) C, (G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 15.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hihroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy (C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) C, (C) = 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deurp = 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 RFcum = 0.85 0.86
Combination Inlet Performance Reduction Factor for Long Inlets RF¢ = 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

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



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)

Project: Sterling Ranch Filing 4

Inlet ID: Inlet DP6.1

‘i
£ B

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 8.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sy = 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 Twax =[ 17.0 [ 17.0 i3
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 | 7.0 |inches
Check boxes are not applicable in SUMP conditions r r
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qaitow = SUMP | SUMP _ |cfs

2518811 MHFD-Inlet_v5.02.xIsm, Inlet DP6.1

2/7/2023, 11:13 AM



INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.02 (August 2022)

f——Lo (C)——

Design Information (Input) - MINOR MAJOR
Type of Inlet ‘ CDOT Type R Curb Gpening j Type =| _CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 8.0 inches
Grate Information MINOR MAJOR ¥ Override Depths
Length of a Unit Grate L, (G) = N/A feet
\Width of a Unit Grate W, = N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 10.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hihroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) C, (C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth derate = N/A N/A ft
Depth for Curb Opening Weir Equation deur = 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 RFcy = 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) Q. =| 6.9 16.2 cfs
WARNING: Inlet Capacity < Q Peak for Major Storm Q peAk REQUIRED = 3.9 19.3 cfs

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



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)

Project: Sterling Ranch Filing 4

Inlet ID: Inlet DP6.2

' EER
5

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 8.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sy = 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 Twax =[ 17.0 [ 17.0 i3
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =| 6.0 | 6.0 |inches
Check boxes are not applicable in SUMP conditions r r
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qaitow = SUMP | SUMP _ |cfs

2518811 MHFD-Inlet_v5.02.xIsm, Inlet DP6.2

2/7/2023, 11:14 AM



INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.02 (August 2022)

f——Lo (C)——

Design Information (Input)
Type of Inlet

Local Depression (additional to continuous gutter depression 'a' from above)
Number of Unit Inlets (Grate or Curb Opening)

\Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

\Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)

Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

/Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

‘ CDOT Type R Curb Opening j

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak)

MINOR MAJOR
Type =| _CDOT Type R Curb Opening
Alocal = 3.00 inches
No = 1
Ponding Depth = 5.6 8.0 inches
MINOR MAJOR ¥ Override Depths
L (G) = N/A feet
W, = N/A feet
Aratio = N/A
G (G) = N/A N/A
Cu G) = N/A
G (G) = N/A
MINOR MAJOR
L, (C) = 10.00 feet
Hyert = 6.00 inches
Hihroat = 6.00 inches
Theta = 63.40 degrees
W, = 2.00 feet
G (C) = 0.10 0.10
C,(C) = 3.60
G (O = 0.67
MINOR MAJOR
derate = N/A N/A ft
deu = 0.30 0.50 ft
RFGrate = N/A N/A
RFcy = 0.91 1.00
RFcombination = N/A N/A
MINOR MAJOR
Q. =| 6.9 | 16.3 |cfs
Q peak REQUIRED = 2.0 | 7.3 |cfs

2518811 MHFD-Inlet_v5.02.xIsm, Inlet DP6.2
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MHFD-Inlet, Version 5.02 (August 2022,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Majo

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

Inlet ID: Ex Inlet DP8

| Toacy |
Swex
STREET

- - CROWN

LB

F
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 10.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 30.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 fu/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 Tuax =| 15.0 | 30.0 Jft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 | 6.0 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I I
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qatiow =| 9.8 | 16.9 |cfs
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.xIsm, Ex Inlet DP8

1/24/2023, 10:31 AM



MHFD-Inlet, Version 5.02 (August 2022)

p——Lo (C) —

Desian Information (Input
Type of Inlet

Local Depression (additional to continuous gutter depression 'a’)

Total Number of Units in the Inlet (Grate or Curb Opening)

Length of a Single Unit Inlet (Grate or Curb Opening)

(Width of a Unit Grate (cannot be greater than W, Gutter Width)

Clogging Factor for a Single Unit Grate (typical min. value = 0.5)
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1)

| CDOT Type R Curb Opening

Street Hydraulics: OK - Q < Allowable Street Capacity'
Total Inlet Interception Capacity
Total Inlet Carry-Over Flow (flow bypassing inlet)

|Capture Percentage = Q,/Q,

j MINOR MAJOR
Type = CDOT Type R Curb Opening
AocaL = 3.0 inches
No = 1
Lo= 15.00 ft
W, = N/A ft
Ci (G) = N/A N/A
G (C) = 0.10 0.10
MINOR MAJOR
Q= 6.1 10.8 cfs
Qp = 0.0 2.2 cfs
C% = 100 83 %

2518811 MHFD-Inlet_v5.02.xIsm, Ex Inlet DP8
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MHFD-Inlet, Version 5.02 (August 2022,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Majo

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

Inlet ID: Ex Inlet DP9

| Toacy |
Swex
STREET

- - CROWN

LB

F
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 10.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.016
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 30.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 fu/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 Tuax =| 15.0 | 30.0 Jft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax =| 6.0 | 6.0 Jinches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) I I
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qatiow =| 9.8 | 16.9 |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 7.90 cfs on sheet 'Inlet Management'

2518811 MHFD-Inlet_v5.02.xIsm, Ex Inlet DP9

1/24/2023, 10:31 AM



MHFD-Inlet, Version 5.02 (August 2022)

p——Lo (C) —

Desian Information (Input
Type of Inlet

Local Depression (additional to continuous gutter depression 'a’)

Total Number of Units in the Inlet (Grate or Curb Opening)

Length of a Single Unit Inlet (Grate or Curb Opening)

(Width of a Unit Grate (cannot be greater than W, Gutter Width)

Clogging Factor for a Single Unit Grate (typical min. value = 0.5)
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1)

| CDOT Type R Curb Opening

Street Hydraulics: OK - Q < Allowable Street Capacity'
Total Inlet Interception Capacity
Total Inlet Carry-Over Flow (flow bypassing inlet)

|Capture Percentage = Q,/Q,

j MINOR MAJOR
Type = CDOT Type R Curb Opening
AocaL = 3.0 inches
No = 1
Lo= 15.00 ft
W, = N/A ft
Ci (G) = N/A N/A
G (C) = 0.10 0.10
MINOR MAJOR
Q= 3.8 7.7 cfs
Qp = 0.0 0.2 cfs
C% = 100 98 %

2518811 MHFD-Inlet_v5.02.xIsm, Ex Inlet DP9
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MHFD-Inlet, Version 5.02 (August 2022,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major St

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

Inlet ID: Inlet DP2e

| Thack. |
| e
— —
STREET
. :L CROWN
&l
T
o|
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 10.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Nack = 0.016
Height of Curb at Gutter Flow Line Heure = 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 O 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 Tuax =| 30.0 | 30.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 6.0 Jinches
/Allow Flow Depth at Street Crown (check box for yes, leave blank for no) i r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qatiow = 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'

2518811 MHFD-Inlet_v5.02.xIsm, Inlet DP2e
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MHFD-Inlet, Version 5.02 (August 2022)

F——Lo (C)——

Design Information (Input - MINOR MAJOR

Type of Inlet | CDOT Twe R Curb Openina ﬂ Type =| CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression ‘a’) aocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 15.00 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Ct (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Ci (C) = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity* MINOR MAJOR

Total Inlet Interception Capacity = 4.0 10.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qp = 0.0 2.1 cfs
Capture Percentage = Q./Q, C% = 100 84 %

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



Design Point Summary Table
Desian Upstream Inlet Downstream Receiving
Poir?t Area Q5 Q100 Subbasins Included Name Tvoe Size Outlet Pipe Size/Type Design Emergency
(Acres) (cfs) (cfs) yp (ft) Point Overflow
DP1 435 50 144 A2 A2 D10R 12 24" RCP/HP DP6 DP6 / Street Overtop
DP2 515 5.8 16.5 Al Al D10R 10 24" RCP/HP DP3 DP3 / Street Overtop
) DP6/C &G,
DP3 553 6.2 17.7 DP2,A4 A4 D10R 6 18" RCP/HP DP6 Street Overtop
DP4 406 34 114 A6 D4 DI1OR 8 36" RCP/HP DP5 DP5 / Street Overtop
DP5 523 48 15.2 DP5, A7 D5 MH 6 36" RCP/HP DP6 DP1/C&G
" DP POND / Overtop
DP6 16.22 16.7 49.3 DP1,DP3,DP5,A9 D6 D10R 6 42" RCP/HP DP POND Curb, Swale
" DP POND / Overtop
DP7 200 28 8.0 A5 A5 D1OR 6 24" RCP/HP DP POND Curb, Swale
Orifice Plate: 1.02 Sq. In. (Stage 0', .9' & 1.06")
DP Pond  21.57 19.9 61.2 AL A2 AAAS. ABA7 AQ Detention Overflow Weir/Grate: L=2', W=2" w/ slope: 0
] e Alb o A9 Outlet  Overflow Weir/Grate: (Stage: 4'to 6')
Detention 04 3.7 Structure  Structure Outlet Pipe: 18" RCP/HP (10.5" Orifice Sand Creek Sand Creek
Discharge ' ‘ Plate.
DP8 195 59 132 RP-7C,A12 Al2 D1OR 16 24" RCP/HP DP9 DP10/C &G
DP9 1.87 5.8 13.0 DP8,RP-7D,A13 Al13 D1OR 16 24" RCP/HP DP11 DP11/C&G
DP10 071 2.7 6.0 Al4 Al4 D10R 16 18" RCP/HP DP11 DP12/C &G
DP11 0.71 26 5.9 DP9,DP10,A15 Al5 D10R 16 30" RCP/HP DP13 DP13/C &G
DP12 190 48 116 Al6 Al6 D10R 20 24" RCP/HP DP13 Sand Creek Bridge
DP13 355 86 203| DP11,DPI12Al7 Al7  DIOR 16 42" RCP/HP WQ POND/ | 5214 Creek Bridge
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Know what's below.

Call before you dig.
Basin Summary Table
Aspen Meadows

Area Area Q5 Q100 Runoff Runoff

D (Acres) (cfs) (cfs) Source Type
RP-7C 1.28 2.8 6.4 Road Concentrated
RP-7D 1.21 29 6.5 Road Concentrated

Al 5.15 5.8 16.5Lots/Road Sheet/Conc

A2 435 50 14.4Lots/[Road Sheet/Conc

A4 0.38 0.5 1.5Lots/Road Sheet/Conc

A5 200 2.8 8.0Lots/Road Sheet/Conc

A6 4.06 3.4 11.4Lots/Road Sheet/Conc

A7 1.17 1.7 4.8Lots/Road Sheet/Conc

A9 1.11 1.6 4.6Lots/Road Sheet/Conc

A10 3.34 23 103 Pond Sheet

All 0.88 0.3 2.8 Channel Concentrated

Al12 0.67 25 5.6 Road Concentrated

Al13 0.66 2.5 5.6 Road Concentrated

Al4 071 2.7 6.0 Road Concentrated

Al5 071 26 5.9 Road Concentrated

Al6 190 4.8 11.6Lots/Road Sheet/Conc

Al7 0.94 35 7.9 Road Concentrated

NOTE: BASIN A3 & A8 OMITTED.
NOTES:
1. Spot elevations subject to change with final grading design and construction.
— — SUB-BASIN BOUNDARY

EXISTING CONTOUR

/\ 6970 . PROPOSED CONTOUR

XXXy FLOW DIRECTION
)'-(f( LOW POINT AND ELEVATION
)H(; HIGH POINT AND ELEVATION
95.71
$ SPOT ELEVATION
~r FLOW ARROW
e . SWALE

A DESIGN POINT

SUB BASIN DESIGNATION

hw SUB BASIN RUNOFF COEFFICIENT

SUB BASIN AREA (AC.)

00 +— 5-YEAR STORM EVENT PEAK FLOW (CFS)
0.0 s+ 100-YEAR STORM EVENT PEAK FLOW (CFS)

EEENENNNNNN PROPERTY LINE

STORM PIPE

/

GRAPHIC SCALE

100’ 0 100’ 2(|)0'
( IN FEET )
1 inch = 100 ft.
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FL EXISTING
SIDEWALK EXISTING

DRAINAGE ACCESS & MAINTENANCE — — —— —

EASEMENT

EXISTING

— _— —

6100

~
~ //

— —

PROPOSED

Y
—

DESIGN POINT
DP = o
Total Total
1 14.6 52.8
4 223 55.6
4.1 29.0 83.7
5 12.0 25.9
6.1 3.9 19.3
6.2 2.0 13.2
6.3 16.9 35.6
7 3.5 12.8
7.1 30.0 93.5
7.2 39.8 114.9
8 6.1 12.9
9 3.8 7.9
15 8.2 17:7
15.1 21.0 43.2
16 1.4 2.9
16.1 21.5 44.9
17 1.6 7.9
17.1 1.6 1.7
18.1 22.8 52.2
12 10.0 20.5
12.1 9.1 13.9
18.2 29.2 62.0
19 6.4 17.8
19.1 6.4 12.9
20 7.0 14.9
20.1 7.0 11.7
20.2 39.6 81.4
21 3.8 12.6
21.1 42.5 91.3
22 6.3 18.3
21 6.3 18.3
23 47.4 106.2
24 2.2 9.2
25 1.0 5.0
27 2.9 8.8
1.i 7.8 17.9
3.i 7. 19.4
2.i 11.6 25.7
3.2 16.9 40.2
ell 0.7 6.2
le 4.0 10.9
1.1e 4.0 9.8
el0 0.6 4.6
2e 4.0 13.0
2.1e 4.0 10.9
2.2e 8.0 20.7
3e 13 3.6
de 1.2 43

NOTE:

BASIN SUMMARY TABLE

Tributary | Area Percent t. Qs Q00
Sub-basin| (acres) |Impervious| Cs Cioo | (min) | (cfs) (cfs)
A2 1.38 32% 030 | 051 | 103 1.7 4.8
A3 3.68 65% 0.50 | 0.64 | 12.5 7.0 14.9
A4 4.53 48% 039 | 056 | 15.0 6.3 15.1
A5 0.45 79% 0.63 | 0.73 5.0 1.4 2.9
A6.1 4.73 72% 055 | 067 | 121 | 10.0 20.5
A6.2 2.56 74% 0.56 | 0.68 | 12.1 5.6 11.3
A7 1.76 73% 0.56 | 0.68 9.4 4.2 8.5
A8 4.23 13% 0.16 | 041 | 1859 2.3 9.2
(54 7% § 1.78 66% 0.52 | 0.65 9.2 3.5 8.3
C1.2 0.81 72% 0.57 | 0.69 83 2.0 4.2
C2 6.75 63% 049 | 063 | 142 | 12.0 25.9
C3 4.18 19% 0.20 | 0.43 9.3 3.5 12.8
A9 2.13 7% 0.13 | 0.38 | 13.7 LD 5.0
A10 2.67 26% 0.27 | 049 | 10.7 2.9 8.8
B3 2.38 63% 0.58 | 0.72 | 25.5 3.8 7.9
Cc4 4.41 62% 0.54 | 068 | 283 6.1 2.9
0S6 18.38 45% 0.37 | 055 | 175 | 223 55.6
0S7 33.07 19% 0.20 | 043 | 364 | 146 52.8
11 5.88 54% 0.44 | 060 | 20.8 7.8 17.9
12 2,18 71% 058 | 0.70 | 11.9 4.9 9.9
13 2.94 68% 0.60 | 098 | 10.8 7.1 19.4
El 0.90 87% 0.79 | 0.88 6.6 3.4 6.3
E2 1.25 63% 0.60 | 0.74 8.3 3.3 6.8
E3 0.35 86% 0.78 | 0.87 5.0 1.4 27
E4 0.36 81% 0.74 | 0.84 5.0 1.4 2.6

STERLING RANCH FILING NO. 4
PROPOSED DRAINAGE MAP
JOB NO. 25188.11
08/10,/2023
SHEET 2 OF 2

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, 08-08-0O541P, 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.l 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.l 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 WQCYV 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:

10
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SURFACE DESIGN POINT
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EXISTING CONTOUR

PROP CONTOUR

BRANDING IRON FILING NO. 1 BOUNDARY

EXISTING STORM SEWER

CROSSPAN

INLET

PIPE

EXISTING FLOW DIRECTION

ARROW

FLOW DIRECTION

FLARED END SECTION

HIGH POINT

LOW POINT

TEMPORARY SEDIMENT BASIN

BASIN SUMMARY
AREA
BASIN | (ACRES) | Qs |Qio0
A 1.77 26| 6.3
B 2.09 31| 7.5
C 2.20 33| 7.9
D 2.09 31| 7.5
E 1.97 2.9 | 7.1
F 0.39 0.4 | 1.3
G 0.30 0.3] 1.0
0S1 2.08 16 | 5.7
0S2 0.57 0.5 1.8
0S3 5.39 8.0 |19.3
0S4 0.61 0.5 1.9
\ 0S5 0.19 0.9 1.6
\ 0S6 1.54 5.6 | 10.0
) 0S7 10.87 |15.3|37.3
0S8 0.99 3.9 7.0
0S9 1.02 40| 7.2
0S10 0.22 1.0 1.8
0S11 0.23 0.2 | 0.7
0S12 0.20 0.9 1.7
0S13 2.40 20| 7.0
0S14 0.37 171 31 ||EX. FSD Pond 8
0315 0.59 27 | 4.9 ||Contributing Area = 25.5 acres
DESIGN POINT SUMMARY
DESIGN
POINT | Qs | Qigo BASIN STRUCTURE
TEMPORARY SEDIMENT
1 8.0 | 19.3 0S3 BASIN W/ TEMP. 36”
FES
0S4, 0S5, Sterling Ranch Filing EX 15 AT—GRADE
2 4.2 1 1971 Nos. 1&2 MDDP* Flowby DP4 INLET
N N N
4 141 | 416 | A B, C, 052, 0S9, Flowby DP2 | EX W5"NAJE*TGRADE
5 20.5 | 52.0 0S7, 0S8, Flowby DP3 EX W5"NAJE*TGRADE
6 52 | 27.9 E, 0S10, Flowby DP4 EX W5"NAJE*TGRADE
7 6.4 | 30.7 0S11, 0S12, Flowby DP5 EX W5"NAJE*TGRADE
8 1.4 | 13.2 G, 0S14, Flowby DP6 EX 10" SUMP INLET
9 2.0 15.9 0S15, Flowby DP7 EX 10" SUMP INLET

* For detailed information on Desing Points, Basins, or Flowby see Sterling
Ranch Filing Nos. 1&2 MDDP prepared by MS Civil Consultants, dated April 2017

40 80
Scale in Feet
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BASIN ID

A: BASIN LABEL m

B: AREA

C: C -100 YR B
D: C-5 YR

O

O

DESIGN POINT A

EXISTING FLOW DIRECTION l_:IJ>

BASIN DRAINAGE AREA EEEEEEEEN

EXISTING STORM SEWER EE BN B

SITE BOUNDARY

EXISTING PROPERTY LINE

ROW EXISTING _—

FL EXISTNG =
SIDEWALK EXISTING @ -

DRAINAGE ACCESS & MAINTENANCE — — —— —

EASEMENT

EXISTING

— —
6100~

~_— —

DESIGN POINT

op Q5 Q100
Total Total

1 14 31
2 14.6 52.8
3 2.9 16.8
4 19.4 46.3
5 6.8 16.0

BASIN SUMMARY TABLE
Tributary Area Percent t. Qs Q00
Sub-basin | (acres) |Impervious Cs Ci00 (min) (cfs) (cfs)
Al 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 0.35 179 0.5 3.7
A4 4.83 47% 0.44 0.61 18.3 6.8 16.0
0S1 0.77 65% 0.45 0.59 10.2 14 3.1
0Ss2 33.07 19% 0.20 0.43 36.4 14.6 52.8
0Ss3 13.90 49% 0.40 0.57 15.5 19.4 46.3
300 150 0 300 600
I ————
ORIGINAL SCALE: 1" = 300’
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