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ENGINEER’S STATEMENT:

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

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

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

and plan.

Business Name: Classic SRJ Land, LLC

By:

Title:

Address: 2138 Flying Horse Club Drive

Colorado Springs, CO 80921

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

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

Conditions:
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PURPOSE

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

GENERAL SITE DESCRIPTION

GENERAL LOCATION

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

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

DESCRIPTION OF PROPERTY

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

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

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

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

FLOODPLAIN STATEMENT
Based on the FEMA FIRM Maps number 08041C0533G, dated December 7, 2018, the proposed
development lies within Zone X. Zone X is defined as area outside the Special Flood Hazard Area

Page |1
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(SFHA) and higher than the elevation of the 0.2-percent-annual-chance (or 500-year) flood. FIRM
Map is presented in Appendix A.

EXISTING DRAINAGE CONDITIONS

MAJOR BASIN DESCRIPTIONS

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

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

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

include Pond W-8

The proposed drainage on thesite closely follows the approved "Master Development Drairlmaaae_zlan dated

. .. rovide update
fgr S_,terl_lng Ranch"; (MDDP) prepared by M&S C|V|I_Consultants_, Inc., dated_October 24,72 analysis for Pond W-5
site is tributary to Pond W-5 and full-spectrum detention for the site was previously analyze to show it still functions

be found in the Final Drainage Report for Sterling Ranch Filing 2 as shown in Appendix D. &PPropriately with
revised development

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

Basin 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

Page | 2
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located at DP3. Collected runoff is piped west to the DP5 and then piped via existing storm
infrastructure south to Pond W-5 built with Filing 2.

Basin A2 (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 DP3. Collected runoff is piped west to the DP5 and then piped via existing storm
infrastructure south to Pond W-5 built with Filing 2.

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

Basin A4 (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 DP5. Collected runoff is piped via existing storm infrastructure
south to Pond W-5 built with Filing 2. Flows do not match with hydrology
spreadsheet. Please update
Basin OS1 (Qs= 1.4 cfs, Q100=3.1 cl%?l? acres and 19 percent impervious, consists of the southern
portion of the proposed Branding Iron at Sterling Ranch Filing No.1. Runoff from this basin drains to
the south into the proposed Sterling Filing No. 5 northern site Basin 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 DP5 and then piped via existing storm infrastructure south to Pond W-5
built with Filing 2.

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

Basin OS3 (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 DP4. 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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Table 1: Existing condition basin summary table

BASIN SUMMARY TABLE
Tributary Area Percent t. Qs Q100
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 17.9 0.5 3.7
A4 4.83 47% 0.44 0.61 18.3 6.8 16.0
0s1 2.17 19% 0.19 0.42 9.6 17 6.4
0S2 3170 20% 0.21 0.44 36.3 14.4 51.0
0S3 13.90 49% 0.40 0.57 15.5 19.4 46.3

PROPOSED DRAINAGE CONDITIONS

PROPOSED SUB-BASIN DRAINAGE

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

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

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

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

Page | 4
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Basin A2 (Qs=1.0 cfs, Q100=3.1 cfs) is 0.99 acres and 38% impervious, consists of single-family
residential lots, open space, lawns, and a proposed swale. Runoff from this basin drains via sheet flow
to the proposed swale which conveys flows to the proposed triple Type C sump inlet at DP3. This inlet
was sized to capture all flow in the 5 and 100-year storm. In the event that the inlet at DP3 is clogged,
the flow will overtop the existing sidewalk and flow through School House Drive to Hazlett Drive.
Collected runoff is piped to the existing manhole at DP5.2.

Basin A3 (Qs=3.4 cfs, Q00=7.9 cfs) is 1.72 acres and 66% impervious, consists of single-family
residential lots, open space, lawns, sidewalks and a portion of Manor House Way. Runoff from this
basin drains via overland flow, sheet flow, and curb and gutter to the proposed 15’ Type R on-grade
inlet at DP4. This inlet was sized to capture Qs=1.1 cfs & Qq00=7.7 cfs and bypass Qs=0.0 cfs &
Q100=0.2 cfs to the 10’ Type R sump inlet at DP5. Collected runoff is piped to the proposed manhole
at DP4.1 (Qs=5.3 cfs, Q100=15.3 cfs) and then to the proposed 10’ Type R sump inlet at DP5.1.

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

Basin A5 (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 portions of School House Drive and Abby House
Lane. Runoff from this basin drains via overland flow, sheet flow, and curb and gutter to the proposed
15’ Type R on-grade inlet at DP6. This inlet was sized to capture Qs=3.8 cfs & Q100=8.7 cfs and bypass
Qs5=0.0 cfs & Q100=0.5 cfs to the series of existing Filing 4 sump inlets located at School House Drive
which have the capacity for the additional flow. See the Ex. Inlet Bypass Exhibit in Appendix E for
more information. Collected runoff is piped to the proposed manhole at DP7.1.

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

Basin C4.1 (Qs=1.1 cfs, Q100=2.3 cfs) is 0.31 acres and 79% impervious, consists of a portion of School
House Drive, a portion of Hazlett Drive, a portion of Filing 4 and 5 single-family residential lots, open
Page | 5
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space, and lawns. Runoff from this basin drains via sheet flow to the existing curb and gutter where it
is conveyed west and then south to the proposed 5’ Type R on-grade inlet at DP8. This inlet was sized
to capture Qs=1.1 cfs & Q00=1.9 cfs and bypass Qs=0.0 cfs & Q100=0.4 cfs to the series of existing
Filing 2 and 4 inlets located along Sterling Ranch Road and Marksheffel Road, which have the capacity
for the additional flow. See the Ex. Inlet Bypass Exhibit in Appendix E for more information. Collected
runoff is piped to the existing manhole at DP8.1 (Qs=17.0 cfs, Q100=43.8 cfs) and then to the existing
manhole at DP9.1.

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

Basin A8 (Qs=0.4 cfs, Qi00=1.2 cfs) is 0.29 acres and 54% impervious, consists of single-family
residential lots, open space, and lawns. Runoff from this basin drains via overland and sheet flow to
the existing curb and gutter along Dines Boulevard and then flows to the existing 15 Type R on-grade
inlet at DP10 within Basin C4.2.

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

Basin A9 (Qs=1.5 cfs, Q100=3.8 cfs) is 0.79 acres and 54% impervious, consists of single-family
residential lots, open space, lawns, sidewalks and a portion of Manor House Way. Runoff from this
basin drains via overland flow, sheet flow, and curb and gutter offsite to the existing curb and gutter
along Dines Boulevard. The flows collect in an existing 10’ Type R sump inlet at DP17 which was
calculated to have capacity to capture all of the additional flow. Captured flows are piped via an
existing storm pipe to existing water quality and detention Pond W-8 on the east side of Dines and
eventually outfalls to Sand Creek.
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Table 2: Proposed condition basin summary table

BASIN SUMMARY TABLE
Tributary | Area Percent t. Qs Q100
Sub-basin| (acres) |Impervious| Cs Ci0 | (min) | (cfs) (cfs)
Al 0.22 27% 028 ] 049 | 104 0.2 0.8
A2 0.99 38% 0.30 | 050 | 17.1 1.0 3.1
A3 1.72 66% 053] 0.66 | 13.4 3.4 7.9
Ad 3.02 63% 0.51 | 0.65 15.0 5.5 13.1
A5 2.04 59% 050 | 0.65 | 13.2 3.8 9.2
A6 1.00 78% 0.65 | 0.76 9.0 2.8 5.9
A7 1.34 53% 0.38 | 0.55 18.5 1.6 4.5
A8 0.29 54% 0.39 | 055 | 10.7 0.4 1.2
A9 0.79 54% 0.42 | 0.58 7.2 15 3.8
0S1 2.05 20% 0.19 | 0.42 9.6 1.6 6.7
082 0.25 28% 0.31 ] 0.52 8.6 0.3 1.0
C4.1 0.31 79% 0.69 | 0.80 5.0 11 2.3
C4.2 3.35 61% 054 | 069 | 19.0 5.8 14.0

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

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

e The proposed Filing 5 flows at DP7.1 (Qs=6.2 cfs, Q100=13.9 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.

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

e The proposed Filing 5 flows at DP9.1 (Qs=18.2 cfs, Q100=47.2 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.

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

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

e The proposed Filing 5 flows at DP16.1 (Qs=84.8 cfs, Q100=197.4 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.
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Based on these comparisons, there are no negative impacts anticipated to existing downstream storm
infrastructure.

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

along proposed roadways. See Appendix C for the applicable emergency overflow calculations.
Provide analysis of swale
carrying overflow of 62.5 cfs

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. On-site drainage improvements were designed based on the 5 year (minor) storm event and
the 100-year (major) storm event. Runoff was calculated using the Rational Method, and rainfall
intensities for the 5-year and the 100-year storm return frequencies were obtained from Table 6-2 of
the CSDCM. One hour point rainfall data for the storm events is identified in the chart below. Runoff
coefficients were determined based on proposed land use and from data in Table 6-6 from the CSDCM.
Time of concentrations were developed using equations from CSDCM. All runoff calculations and
applicable charts and graphs are included in the Appendices.
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Table 3: 1-hr Point Rainfall Data

Storm Rainfall (in.)
5-year 1.50
100-year 2.52

HYDRAULIC CRITERIA

The Rational Method and USDCM’s SF-2 and SF-3 forms were used to determine the runoff from the
minor and major storms on the site. Sump and on-grade inlets were sized using MHFD UD-Inlet v5.02.
StormCAD was used to model the proposed storm sewer system within the site to analyze the proposed
HGL calculations for the Construction Drawings. Autodesk Hydraflow express was used to size any
proposed channels or swales. Swales were sized based on the peak 100-year flows with the minimum
and maximum swale slopes. Swales were checked for shear stress and turf reinforcement mat (TRM)
was added for swales with a Froude number in excess of 0.80. Per criteria velocities were checked to
be less than 5 ft/s in the proposed swales otherwise TRM was proposed. Manhole and pipe losses for
the model were obtained from the Modeling Hydraulic and Energy Gradients in Storm Sewers: A
Comparison of Computation Methods, by AMEC Earth & Environmental, Inc. The manhole loss
coefficients used in the model can be seen in Table 4 (below) this method is accurate for pipes 42” and
smaller. For pipes larger than 427, the Standard head-loss coefficients as recommended by Bentley
were used as shown in Table 5. All hydraulic calculations are presented in Appendix C.

Table 4: Storm Head-loss Coefficients

StormCAD Conversion Table
Bend
- Angle K coeflicient Conversion
5 0 0.05
%' 225 0.1
9 45 0.4
60 0.64
90 1.32
1 Lateral K coefficient Conversion
Bend MNon
Angle Surcharged Surcharged
@ 45 0.27 0.47
= 60 0.52 0.9
g 90 1.02 1.7
E 2 Laterals K coefficient Conversion
45 0.96
60 1.16
90 152

) JR ENGINEERING
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Table 5: Storm Head-loss Coefficients

Type of Manhole Headloss Coefficient

Trunkline 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 lines with angle > 90° between lines 0.9

Three or more entrance lines 1.0

DRAINAGE FACILITY DESIGN

GENERAL CONCEPT

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

FOUR STEP PROCESS TO MINIMIZE ADVERSE IMPACTS OF URBANIZATION

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

Step 1 — Reducing Runoff Volumes: The Sterling Ranch Filing No. 5 development project consists of
single-family homes with open spaces and lawn areas interspersed within the development which helps

Page | 10
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disconnect impervious areas and reduce runoff volumes. Roof drains from the structures will discharge
to lawn areas, where feasible, to allow for infiltration and runoff volume reduction.

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

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

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

Filing 1 (Pond W-8) and
WATER QUALITY Filing 2 (Pond W-5)
In accordance with Section 13.3.2.1 of the CCS/EPCDCM, full-spectrum water quality and detention
are provided for all developed basins. This site will drain into two existing full-spectrum detention
ponds (Pond W-5 and Pond W-8) developed during the Sterling Ranch Filing*Project. Further details
as well as all pond volume, water quality, and outfall calculations are included in the Sterling Ranch
Filing 2 Final Drainage Report.

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

Engineer must confirm in the Drainage Report that the existing
offsite or onsite PBMPs that the site is tributary to are functioning
as intended (ie: that no minor or major maintenance is required
per a visual inspection and per the O&M Manual).
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l/—Include Pond W-8

Table 6: Pond W-5 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

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

negligible to the overall pond characteristics and the existing Pond W-8 will function as intended
Provide updated pond

spreadsheets for both

EROSION CONTROL PLAN ponds to show they still
. . . . . function as intended.

It is the policy of El Paso County that a Final Grading and Erosion Control Plan be Suuiiiueu wiut uie

Final Drainage Report, construction drawings, and plat prior to obtaining a grading permit.

add: "metro"

OPERATION & MAINTENANCE

In order to ensure the function and effectiveness of the stormwater infrastructure, maintenance
activities such as jinspection, 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.
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DRAINAGE AND BRIDGE FEES
The site lies within the Sand Creek Drainage Basin. Anticipated drainage and bridge fees are presented

below.
Sterling Ranch Filing 5 - Impervious Area Calculation
Breakdown Area (acres)|% Impervious [ Impervious Acres
R.O.W. 2.9283 100% 2.93
Lots 6.2128 65% 4.04
Tracts A-D - Open Space 2.5223 2% 0.05
Total 11.6634 7.02

Please revise to 2024 fees —\

2023 Drainage and Bridge Fee — Sterling Ranch Filing 5

Impervious| Drainage Fee Bridge Fee | Sterling Ranch Filing| Sterling Ranch Filing
Acres (ac.)| (Per Imp. Acre) | (Per Imp. Acre)| 5 Drainage Fee 5 Bridge Fee
7.02 $23,821 $9,743 $167,223.42 $68,395.86

CONSTRUCTION COST OPINION
A construction cost opinion for the public storm drainage infrastructure has been provided below. The

below cost opinion is only an estimate of facility and drainage infrastructure cost and may vary.
/—Verify total lengths of pipe

Sterling Ranch Filing No. 5 (Public Ngn/—ReimbursabIe)

Ensure all storm | ltem Description Quanti'gy,/ Unit [ Unit Price Cost
quantities match | 1 [18"RCP 22 LF. |3 76 | $ 16,112.00
‘S'Vri]tgvigf?nfij\“EO” 2 [24"RCP 626 | LF. |$ 91| $ 56,966.00
3 |[36"RCP 24 LF.|$ 140 | $ 3,360.00
4 |5 Curb Inlet Type R < 10 ft. 1 Ea. |[$ 7391|$% 7,391.00
5 [10' Curb Inlet Type R < 10 ft. 1 Ea. |$ 11450 |$ 11,450.00
6 [15' Curb Inlet Type R <5 ft. 2 Ea. |[$ 11,995 |$ 23,990.00
7 |15 Curb Inlet Type R <10 ft. 1 Ea. |$ 12,858 | $ 12,858.00
8 |Storm Sewer MH, slab base 6 Ea. |$ 7,082 |$ 42492.00
9 |Grated Inlet CDOT Type C 2 Ea. [$ 5611|% 11,222.00
10 |Grated Inlet CDOT Type C-Double 1 Ea. [$ 11222 |$ 11,222.00
11 [Grated Inlet CDOT Type C-Triple 1 Ea. |$ 16833 |$ 16,833.00
Sub-Total | $ 213,896.00

Per LDC section 8.5.5.C.3.b(ii) Fee Reductions, Credits or Reimbursement for Facilities, this
development requests that no cash drainage or bridge fees are due at platting as the value of
reimbursable DBPS improvements for the Sand Creek Tributary segment 159, 164, 169, 186, the Sand
Creek Mainstem segments 170, 187 and 163 and the Briargate Bridge shown in the below table exceed
the drainage and bridge fee estimate shown above.
Page | 13
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Sterling Ranch Deferred Drainage Fees Analysis
Reimbursable Costs associated with DBPS Segment 159 and 164, Segment 169 and 186

and Main Channel Segment 159 Project # was cut off
Reimbursable Estimate Segment 159 and 164 from SR F2 FDR (SF-2015) ,918,065.00
Reimbursable Estimate Segment 169 and 186 from HN F1 FDR (SF-2213) $611,628.00

Reimbursable Estimate Mainstem Segment 170, 187 and 163 from SC Plans (CDR  $7,910,175.90
Subtotal Reimb. Costs associated with DBPS Segments 159-164, 169-186 $10,439,868.90
and Main Channel Segments 170, 187 and 163

Earlier Plats Deferred Drainage Fees (SR F1, Branding Iron F1 & Homestead F1) $451,616.32

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

* SRF4 (SF-2230) Drainage Fees Deferred per LDC section 8.5.5.C.3.b(ii) $576,864.11
SR F5 (SF-23xx) Drainage Fees Deferred per LDC section 8.5.5.C.3.b(ii) $167,223.42
SF-241 Subtotal Deferred Drainage Fees  $3,062,260.72

Unused Reimb. Costs associated with DBPS Segments 159-164, 169-186 $7,377,608.18

and Main Channel Segments 170, 187 and 163 Update fees based

. . . on 2024 rates
Sterling Ranch Deferred Bridge Fees Analysis

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

Reimbursable Estimate Briargate Parkway Bridge from CDR 2113 $1,546,676.98
Reimbursable Estimate Sterling Ranch Road Bridge from CDR 226 _$990,016.80
Subtotal Reimb. Costs associated with BGP and SRRd. Bridges  $2,536,693.78

SR F3 (SF-2132) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $87,709.60

HN F1 (SF-2213) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $221,388.00

HN F2 (SF-2218) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $126,974.29

HN F3 (SF-2229) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $163,469.36

* SRF4 (SF-2230) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $235,942.53
SR F5 (SF-23xx) Bridge Fees Deferred per LDC section 8.5.5.C.3.b(ii) $68,395.8

SF-241 Subtotal Deferred Bridge Fees $903,879.64

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

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

Filing No. 4 has been approved, but |
believe it has not yet been recorded.
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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 | 15
) JR ENGINEERING



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

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 19, Aug 31, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 19, 2018—Oct
20, 2018

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Natural Resources
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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
thor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>