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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 letter 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 any negligent
acts, errors, or omissions on my part in preparing this report.

Bryan T. Law, Colorado P.E. # 25043 Date
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: Villagree Luxury Homes
By:

Title:

Address: 11550 Parallax Heights

Colorado Springs, CO 80908
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PURPOSE /— revise to final

This document is the Prelirlénary Drainage Report for Canyon Creek Ranch. The purpose of this
report is to identify on-site and off-site drainage patterns, culverts, areas tributary to the site, and to
safely route developed storm water to adequate outfall facilities.

GENERAL SITE DESCRIPTION

GENERAL LOCATION

Canyon Creek Ranch (hereby referred to as the “site”) is a proposed development with a total area of
approximately 25 acres. The site is located in the SW ¥, of Section 14, Township 12 South, Range 66
West of the Sixth Principal Meridian in El Paso County, State of Colorado. The site is bounded by
Kettle Creek to the north, Kettle Creek Subdivision to the east and unplatted large-lot single family
residential parcels to the west and south. Refer to the vicinity map in Appendix A for additional
information.

DESCRIPTION OF PROPERTY

A portion of existing Kettle Creek flows from east to west in the site before flowing north and
leaving the site boundary. The natural drainageways are heavily vegetated with Ponderosa Pines,
native bushes and grasses. Along the northern portion of Kettle Creek, there are existing eroded
banks. The remaining natural drainageways appear to be reasonably stable. The average depth from
the high bank along Kettle Creek to the water level varies from 30 to 45 feet. There is also an
existing single-family residence with an associated driveway and utilities located on the site.

The proposed site will be developed into three large single-family lots and one no-build lot for areas
unable to be developed due to existing geographic conditions. A proposed private driveway from
Creek View Lane cul-de-sac on the northeast boundary of the site will provide access to the lots that
are currently undeveloped.

Soils located on the project site are Kettle gravelly loamy sand. These soils are classified as
Hydrologic Soil Group B. Group B soils exhibit moderate infiltration rates when thoroughly wet, and
consist mainly of moderately deep, moderately well drained to well drained soils. Refer to the soil
survey map in Appendix A for additional information.

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

Page |1
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FLOODPLAIN STATEMENT

Based on the FEMA FIRM Map number 08041C0526G and 08041C0507G, dated December 7,
2018, the majority of the site 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. The existing floodplain does cross the site as well within Zone AE. Zone AE is defined as
areas within the 1% annual chance flood area that have base flood elevations determined. Refer to the
FIRM Map in Appendix A for additional information.

building envelopes

EXISTING DRAINAGE CONDITIONS have not been
provided on the plat.

MAJOR BASIN DESCRIPTIONS Coordinate with the
project planner

Based on the map of the Drainage Basins for El Paso County, the sie nies wiyini uie newe Creek
Drainage Basin. The Kettle Creek Drainage Basin was studied in the “Draipage Basin Planning
Study for Kettle Creek Basin” by JR Engineering, dated May 2015 (see Apgendix D for excerpts).
The Kettle Creek originates on the southern slope of Black Forest and/flows in a southwesterly
direction towards the City of Colorado Springs. The Black Forest area gf the watershed is dominated
by ponderosa pine forest and grassland on undeveloped large lgt single-family residential lots.
Towards Powers Boulevard, the watershed shifts to mostly undexeloped grassland. Downstream of
Powers Blvd, the watershed once again shifts to single-family”residences, commercial centers, and
vacant land. The Kettle Creek watershed has a contributing/area of approximately 16.4 square miles
at the junction with 1-25.

The site specifically is located near the center of the"Kettle Creek Drainage Basin, within portions of
Basins 16, 17 and 18 as shown in the “Drainage/Basin Planning Study for Kettle Creek Basin”. The
specific Kettle Creek channel reach adjacentAo the site is MS2213. There are three existing natural
drainage paths that enter the site from fhe southeast and outfall into Kettle Creek. The natural
drainage paths convey the majority of/the runoff from off-site basins onto the site. The proposed
driveway will cross two of the existipg natural drainage paths.

The existing Kettle Creek flgwing along the north side of the site will be protected through
dedication of drainage/ floogplain easements on the plat. The proposed site development will provide
a substantial “no-build”/area buffer through dedication of wide floodplain easements along the
existing Kettle Creek £hannel running through the site, with the intention of protecting the existing
drainage corridor. Pfoperty owners need to understand that Kettle Creek is an actively flowing stream
subject to potental future erosion and meandering. The wide floodplain easements dedicated in this
subdivision glat are intended to provide ample setback from the drainage channel to the designated
building envelope areas for the residential lots. Existing vegetated buffer strips should be protected
and maintained along the downstream limits of the proposed building envelopes.

Elaborate Kettle Creek DBPS recommendations for improvements/mitigation
for the site. Is there any necessary infrastructure required because of flows or
erosion potential? Explain. Page | 2
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EXISTING SUB-BASIN DRAINAGE

The site was analyzed to consider off-site tributary area flowing through the site to Kettle Creek from
the south. The “Drainage Basin Planning Study for Kettle Creek Basin” flow values within Kettle
Creek were utilized to consider the complete off-site tributary area. The existing basin delineation for
the site as shown on the map within Appendix E is as follows:

Basin OS1 is approximately 1.72 acres with a 2% impervious and is comprised of existing
undeveloped land that is a portion of the Kettle Creek Subdivision. Runoff generated by this basin
(Qs=0.5 cfs, Q100=3.6 cfs) flows to the basin boundary at DPO1. Flows combine at DP1.1 within
Kettle Creek in Basin EXA. Located off-site to the north of Basin OS1 is Kettle Creek Junction 12 as
described in the “Drainage Basin Planning Study for Kettle Creek Basin”. Junction 12 flows in the
existing condition are (Qs=1,445 cfs, Q100=3,218 cfs). See Appendix D for reference excerpts.

Basin OS2 is approximately 187.1 acres with a 10% impervious and is comprised of developed 5-
acre single-family lots and several natural swales tributary to natural drainage path 1. Runoff
generated by this basin (Qs=41 cfs, Q100=176 cfs) flows within the existing drainage path 1 and flow
to the existing 48” CMP located on-site at DPO2. Flows combine at DP1.1 within Kettle Creek in
Basin EXA.

Basin OS3 is approximately 0.24 acres with a 2% impervious and is comprised of existing
undeveloped land that is a portion of the Kettle Creek Subdivision. Runoff generated by this basin
(Qs=0.1 cfs, Q100=0.7 cfs) flows to the basin boundary at DPO3. Flows combine at DP1.1 within
Kettle Creek in Basin EXA.

Basin EXA is approximately 4.39 acres with a 6% impervious and is comprised of an existing gravel
driveway and a portion of the Kettle Creek drainageway. Runoff generated by this basin (Qs=2.2 cfs,
Q100=11.9 cfs) flows to the existing Kettle Creek at DP1. Flows from DPO1-O3 and DP1 combine at
DP1.1 (Qs=52.5 cfs, Q100=194.5 cfs) and continue flowing west within the existing Kettle Creek
drainageway into Basin EXC.

Basin OS4 is approximately 2.13 acres with a 2% impervious and is comprised of existing
undeveloped land that is a portion of the Kettle Creek Subdivision. Runoff generated by this basin
(Qs=0.7 cfs, Q100=5.0 cfs) flows to the basin boundary at DPO4. Flows combine at DP2.1 within
Basin EXB.

Basin EXB is approximately 3.63 acres with a 2% impervious and is comprised of a natural drainage
path 2 and undeveloped land. Runoff generated by this basin (Qs=1.3 cfs, Q100=8.4 cfs) flows to the
existing natural drainage path 2 at DP2. Flows from DPO4 and DP2 combine at DP2.1 (Qs=2.0 cfs,
Q100=12.5 cfs) and enter into the existing triple 24” RCP. The DP2.1 flows continue to DP2.2 within
Basin EXC.

Page | 3
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Basin OS5 is approximately 163.7 acres with a 10% impervious and is comprised of developed 5-
acre single-family lots and several natural swales tributary to natural drainage path 3. Runoff
generated by this basin (Qs=42 cfs, Q100=178 cfs) flows within the existing drainage path 3 and flow
to basin boundary at DPO2. Flows combine at DP3.1 within Kettle Creek in Basin EXC.

Basin EXC is approximately 9.38 acres with a 5% impervious and is comprised of an existing gravel
driveway, a single-family residence, natural swales and a natural drainageway. Runoff generated by
this basin (Qs=4.0 cfs, Q100=23.2 cfs) flows to the existing natural drainage path 3 at DP3. Flows
from DP2.2, DPO5 and DP3 combine at DP3.1 (Qs=100.0 cfs, Q100=351.8 cfs) and continue flowing
west within the existing Kettle Creek drainageway into Basin EXD. Located near DP3.1 is Kettle
Creek Junction 13 as described in the “Drainage Basin Planning Study for Kettle Creek Basin”.
Junction 13 flows in the existing condition are (Qs=1,475 cfs, Q100=3,283 cfs). See Appendix D for
reference excerpts.

Basin OS6 is approximately 5.80 acres with a 2% impervious and is comprised of existing
undeveloped and unplatted land to the west. Runoff generated by this basin (Qs=1.9 cfs, Q100=12.3
cfs) flows to the basin boundary at DPO6. Flows combine at DP4.1 within Basin EXD.

Basin EXD is approximately 3.97 acres with a 2% impervious and is comprised of natural swales and
a natural drainageway. Runoff generated by this basin (Qs=1.4 cfs, Q100=9.5 cfs) flows to the existing
natural drainageway at DP4. Flows from DP3.1, DPO6 and DP4 combine at DP4.1 (Qs=101.6 cfs,
Q100=359.9 cfs) and continue flowing west within the existing Kettle Creek drainageway off-site to
the north and combine with flows at DP5.1.

Basin OS7 is approximately 1.04 acres with a 2% impervious and is comprised of existing
undeveloped and unplatted land to the west. Runoff generated by this basin (Qs=0.4 cfs, Q100=2.8
cfs) flows to the basin boundary at DPO7. Flows combine at DP5.1 within Basin EXE.

Basin OS8 is approximately 0.18 acres with a 2% impervious and is comprised of existing
undeveloped and unplatted land to the west. Runoff generated by this basin (Qs=0.1 cfs, Q100=0.5
cfs) flows to the basin boundary at DPO8. Flows combine at DP5.1 within Basin EXE.

Basin EXE is approximately 3.08 acres with a 2% impervious and is comprised of natural swales and
a natural drainage path. Runoff generated by this basin (Qs=1.1 cfs, Qi=7.3 cfs) flows to the
existing natural drainageway at DP5. Flows from DP4.1, DPO7 and DP5 combine at DP5.1
(Qs=102.2 cfs, Q100=363.5 cfs) and continue flowing west within the existing Kettle Creek
drainageway off-site to the west. Located off-site to the northwest of Basin EXE is Kettle Creek
Junction 14 as described in the “Drainage Basin Planning Study for Kettle Creek Basin”. Junction 14
flows in the existing condition are (Qs=1,473 cfs, Q100=3,281 cfs). See Appendix D for reference
excerpts.

Page | 4
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Basin EXF is approximately 0.24 acres with a 2% impervious and is comprised of undeveloped land.
Runoff generated by this basin (Qs=0.1 cfs, Q100=0.5 cfs) flows to the basin boundary at DP6. The
DP6 flows continue flowing west off-site to the adjacent property. Eventually the runoff from this
basin will flow to the existing Kettle Creek drainageway off-site to the west. Located off-site to the
northwest of Basin EXF is Kettle Creek Junction 14 as described in the “Drainage Basin Planning
Study for Kettle Creek Basin”. Junction 14 flows in the existing condition are (Qs=1,473 cfs,
Q100=3,281 cfs). See Appendix D for reference excerpts.

PROPOSED DRAINAGE CONDITIONS

PROPOSED DRAINAGE CONVEYANCE

In general, developed flows will follow the historic path flowing overland and to existing natural
swales and drainage paths which convey water along the historic path to Kettle Creek. In addition to
the swales, the existing culverts will direct flow to Kettle Creek along the historic path. Hydraulic
culverts calculations are provided to ensure flows don’t overtop the roadways with flows from a 100-
year storm event. Detailed drainage path calculations, sections, and culvert calculations are located in
Appendix C.

PROPOSED SUB-BASIN DRAINAGE

The site was analyzed to consider off-site tributary area flowing through the site to Kettle Creek from
the south. The “Drainage Basin Planning Study for Kettle Creek Basin” flow values within Kettle
Creek were utilized to consider the complete off-site tributary area. The proposed basin delineation
for the site as shown on the map within Appendix E is as follows:

Basin OS1 is approximately 1.72 acres with a 2% impervious and is comprised of existing
undeveloped land that is a portion of the Kettle Creek Subdivision. Runoff generated by this basin
(Qs=0.5 cfs, Q100=3.6 cfs) flows to the basin boundary at DPO1. Flows combine at DP1.1 within
Kettle Creek in Basin A. Located off-site to the north of Basin OS1 is Kettle Creek Junction 12 as
described in the “Drainage Basin Planning Study for Kettle Creek Basin”. Junction 12 flows in the
existing condition are (Qs=1,445 cfs, Q100=3,218 cfs). See Appendix D for reference excerpts.

Basin OS2 is approximately 187.1 acres with a 10% impervious and is comprised of developed 5-
acre single-family lots and several natural swales tributary to natural drainage path 1. Runoff
generated by this basin (Qs=41 cfs, Q100=176 cfs) flows within the existing drainage path 1 and flow
to the existing 48” CMP located on-site at DPO2. Flows combine at DP1.1 within Kettle Creek in
Basin A.

Basin OS3 is approximately 0.24 acres with a 2% impervious and is comprised of existing
undeveloped land that is a portion of the Kettle Creek Subdivision. Runoff generated by this basin

Page | 5
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(Q5=0.1 cfs, Q100=0.7 cfs) flows to the basin boundary at DPO3. Flows combine at DP1.1 within
Kettle Creek in Basin A.

Basin A is approximately 4.39 acres with an 8% impervious and is comprised of proposed gravel
driveways and a portion of the Kettle Creek drainageway. Runoff generated by this basin (Qs=2.4
cfs, Qi00=12.2 cfs) flows to the existing Kettle Creek at DP1. Flows from DPO1-O3 and DP1
combine at DP1.1 (Qs=52.6 cfs, Q100=194.6 cfs) and continue flowing west within the existing Kettle
Creek drainageway into Basin C.

Basin OS4 is approximately 2.13 acres with a 2% impervious and is comprised of existing
undeveloped land that is a portion of the Kettle Creek Subdivision. Runoff generated by this basin
(Qs=0.7 cfs, Q100=5.0 cfs) flows to the basin boundary at DPO4. Flows combine at DP2.1 within
Basin B.

Basin B is approximately 3.63 acres with a 2% impervious and is comprised of a natural swale and
undeveloped land. Runoff generated by this basin (Qs=1.3 cfs, Q100=8.4 cfs) flows to the existing
natural swale at DP2. Flows from DPO4 and DP2 combine at DP2.1 (Qs=2.0 cfs, Q100=12.5 cfs) and
enter into the existing triple 24” RCP. The DP2.1 flows continue to DP2.2 within Basin C.

Basin OS5 is approximately 163.7 acres with a 10% impervious and is comprised of developed 5-
acre single-family lots and several natural swales tributary to natural drainage path 3. Runoff
generated by this basin (Qs=42 cfs, Q100=178 cfs) flows within the existing drainage path 3 and flow
to basin boundary at DPO2. Flows combine at DP3.1 within Kettle Creek in Basin C.

Basin C is approximately 9.38 acres with a 5% impervious and is comprised of proposed gravel
driveways, a single-family residence, natural swales and a natural drainageway. Runoff generated by
this basin (Qs=4.0 cfs, Q100=23.2 cfs) flows to the existing natural swale at DP3. Flows from DP2.2,
DPO5 and DP3 combine at DP3.1 (Qs=100.2 cfs, Q100=351.9 cfs) and continue flowing west within
the existing Kettle Creek drainageway into Basin D. Located near DP3.1 is Kettle Creek Junction 13
as described in the “Drainage Basin Planning Study for Kettle Creek Basin”. Junction 13 flows in the
existing condition are (Qs=1,475 cfs, Q100=3,283 cfs). See Appendix D for reference excerpts.

Basin OS6 is approximately 5.80 acres with a 2% impervious and is comprised of existing
undeveloped and unplatted land to the west. Runoff generated by this basin (Qs=1.9 cfs, Q100=12.3
cfs) flows to the basin boundary at DPO6. Flows combine at DP4.1 within Basin D.

Basin D is approximately 3.97 acres with a 2% impervious and is comprised of natural swales and a
natural drainageway. Runoff generated by this basin (Qs=1.4 cfs, Q10=9.5 cfs) flows to the existing
natural drainageway at DP4. Flows from DP3.1, DPO6 and DP4 combine at DP4.1 (Qs=101.7 cfs,
Q100=360.0 cfs) and continue flowing west within the existing Kettle Creek drainageway off-site to
the north and combine with flows at DP5.1.
Page | 6
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Basin OS7 is approximately 1.04 acres with a 2% impervious and is comprised of existing
undeveloped and unplatted land to the west. Runoff generated by this basin (Qs=0.4 cfs, Q100=2.8
cfs) flows to the basin boundary at DPO7. Flows combine at DP5.1 within Basin E.

Basin OS8 is approximately 0.18 acres with a 2% impervious and is comprised of existing
undeveloped and unplatted land to the west. Runoff generated by this basin (Qs=0.1 cfs, Q100=0.5
cfs) flows to the basin boundary at DPO8. Flows combine at DP5.1 within Basin E.

Basin E is approximately 3.08 acres with a 2% impervious and is comprised of natural swales and a
natural drainageway. Runoff generated by this basin (Qs=1.1 cfs, Q10=7.3 cfs) flows to the existing
natural drainageway at DP5. Flows from DP4.1, DPO7 and DP5 combine at DP5.1 (Qs=102.3 cfs,
Q100=363.6 cfs) and continue flowing west within the existing Kettle Creek drainageway off-site to
the west. Located off-site to the northwest of Basin E is Kettle Creek Junction 14 as described in the
“Drainage Basin Planning Study for Kettle Creek Basin”. Junction 14 flows in the existing condition
are (Qs=1,473 cfs, Q100=3,281 cfs). See Appendix D for reference excerpts.

Basin F is approximately 0.24 acres with a 2% impervious and is comprised of undeveloped land.
Runoff generated by this basin (Qs=0.1 cfs, Q100=0.5 cfs) flows to the basin boundary at DP6. The
DP6 flows continue flowing west off-site to the adjacent property. Eventually the runoff from this
basin will flow to the existing Kettle Creek drainageway off-site to the west. Located off-site to the
northwest of Basin F is Kettle Creek Junction 14 as described in the “Drainage Basin Planning Study
for Kettle Creek Basin”. Junction 14 flows in the existing condition are (Qs=1,473 cfs, Q100=3,281
cfs). See Appendix D for reference excerpts.

COMPARISON OF FLOWS
There are several locations where the existing and proposed flows enter Kettle Creek from the site:

o Flows enter into Kettle Creek at existing DP1.1 and proposed DP1.1. Existing DP1.1 flows
(Qs=52.5 cfs, Q100=194.5 cfs) are slightly less compared to the proposed DP1.1 flows
(Qs=52.6 cfs, Q100=194.6 cfs). The calculated flow increase is Qs=0.1 cfs and Q100=0.1 cfs.

e Flows enter into Kettle Creek at existing DP2.2 and proposed DP2.2. Existing DP2.2 flows
(Qs=53.4 cfs, Q100=199.6 cfs) are slightly less compared to the proposed DP2.2 flows
(Qs=53.5 cfs, Q100=199.7 cfs). The calculated flow increase is Qs=0.1 cfs and Q00=0.1 cfs.

o Flows enter into Kettle Creek at existing DP3.1 and proposed DP3.1. Existing DP3.1 flows
(Q5=100.0 cfs, Q100=351.8 cfs) are slightly less compared to the proposed DP3.1 flows
(Q5=100.2 cfs, Q100=351.9 cfs). The calculated flow increase is Qs=0.2 cfs and Q;00=0.1 cfs.

Page |7
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o Flows enter into Kettle Creek at existing DP4.1 and proposed DP4.1. Existing DP4.1 flows
(Q5=101.6 cfs, Q100=359.9 cfs) are slightly less compared to the proposed DP4.1 flows
(Q5=101.7 cfs, Q100=360.0 cfs). The calculated flow increase is Qs=0.1 cfs and Q;00=0.1 cfs.

o Flows enter into Kettle Creek at existing DP5.1 and proposed DP5.1. Existing DP5.1 flows
(Q5=102.2 cfs, Q100=363.5 cfs) are slightly less compared to the proposed DP5.1 flows
(Q5=102.3 cfs, Q100=363.6 cfs). The calculated flow increase is Qs=0.1 cfs and Q;00=0.1 cfs.

The flow increases in the proposed condition are slight and would not modify the existing drainage
patterns. Therefore, there is no negative impact anticipated to downstream properties.
please also provide

DRAINAGE PATH ANALYSIS AND DESIGN SIEEUESID Elie

h Ll drai hs th he site f analysis on the
There are severa arg_;e_ rainage paths that traverée the site from sogi drainageway that is ge
path 1 leads to the existing 48” CMP culvert crossing the proposed driv within basin C ath
2 leads to the existing triple 24” CMP culvert crossing the proposed ariveway. un septemoper 30,
2024, a site visit documented the existing state of the drainage paths and Kettle Creek. See Appendix

D for an exhibit showing the existing images. please label on the

drainage plan
The two drainage paths and culvert crossings were analyzed to determine the channel stability. In

conformance with the “Drainage Basin Planning Study for Kettle Creek Basin” by JR Engineering,
Manning’s roughness coefficient of 0.100 was used when analyzing the channel bottom and 0.030 on
the sides which have less vegetation cover. The modeled results of the drainage path 1 and drainage
path can be found in Appendix C. See Table 1 below for channel design parameters.

Table 1: Channel Design Parameters

Design Parameter Erosive Soils_or E_rosive Resistapt
Poor Vegetation | Soils and Vegetation
Max Low-flow Velocity (ft/s) 3.5 5.0
Max 100-year Velocity (ft/s) 5.0 7.0
Froude Number Low Flow 0.5 0.7
Froude Number 100-year Flow 0.6 0.9

For drainage path 1, the GeoHECRAS model determined that the existing channel has stable average
velocities, with isolated instances of high velocities, ranging from 0.2 fps to 6.2 fps. Velocities are
allowable based on the max stable velocity of 7 fps for erosion resistant channels, per Table 8-1 from
USDCM. In the evaluated drainage path 1 model, there are no instances where the Froude number
exceeds the El Paso County maximum of 0.90.

For drainage path 2, the GeoHECRAS model determined that the existing channel has stable average
velocities, with isolated instances of high velocities, ranging from 0.6 fps to 6.6 fps. Velocities are
allowable based on the max stable velocity of 7 fps for erosion resistant channels, per Table 8-1 from
Page | 8
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PRELIMINARY DRAINAGE REPORT FOR identify what

CANYON CREEK RANCH mitigation is needed

/_ for these areas.
USDCM. In the evaluated drainage path 2 model, there are four instances where the Froude number
exceeds the El Paso County maximum of 0.90. Three of those instances are located at the southeast
corner of the property where the drainage path comes onto the property. The last instance is located
about mid-way through drainage path 2. As shown in the site visit exhibit, this drainage path 2 has
sandstone located on the deep channel banks, which limits the erosion potential.

N Revise section to discuss the
DRAINAGE DESIGN CRITERIA stability of the culvert entrance
areas and justify not needing end
treatments to reduce erosion.

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 “EIl Paso Drainage Criteria Manual” VVolumes 1 and 2, and
the “Urban Storm Drainage Criteria Manual” Volumes 1, 2, and 3. On-site drainage improvements
were designed based on the 5-year (minor) storm event and the 100-year (major) storm event. Runoff
(for basins under 100 acres) 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. Runoff (for
basins greater than 100 acres) were calculated using the Colorado Unit Hydrograph Procedure
(CUHP) as specified in EPCDCM Section 5.1. Time of concentrations were developed using
equations from CSDCM. All runoff calculations and applicable charts and graphs are included in the
Appendices.

Table 2: 1-hr Point Rainfall Data

Storm Rainfall (in.)
S-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. Autodesk Inc.’s Hydraflow Express Extension (Volume 10.5)
was used to size the roadside ditches and drainage swales per criteria. Per Section 6.4.1 of the
EPCDCM, culverts were sized as to not overtop the road in the 100-year storm. CivilGEO Inc.’s
GeoHECRAS was used to analyze the existing drainage paths that have proposed roadway crossings.
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PRELIMINARY DRAINAGE REPORT FOR
CANYON CREEK RANCH OCT 2024

See Appendix C for hydraulic calculations. The hydraulic design will be finalized with the Final
Drainage Report.

DRAINAGE FACILITY DESIGN

GENERAL CONCEPT

The proposed stormwater conveyance system was designed to follow the historic drainage paths and
thus minimize the possibility of adverse effects downstream. Due to this, there are no drainage
problems anticipated downstream of the site.

SPECIFIC DETAILS

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 VVolumes - The site development consists of minimal gravel drive aisles to
provide access for the single-family residences within the development. This layout will allow for
increased infiltration and reduce runoff volume as the amount of development is limited.

Step 2: Treat the WQCYV - Runoff from this development is treated through capture and slow release
of the WQCV in the on-site permanent full-spectrum EDBs that are designed per current El Paso
County drainage criteria. The 2.5-acre (minimum) residential houses on Lot 2-4 will be limited to a
maximum of 10% imperviousness to meet the requirements of Section 1.7.1.B.5 of the ECM
Stormwater Quality Policy and Procedure for water quality through a plat note. Should Lot 2-4
exceed 10% imperviousness, a lot specific drainage report addressing the increased imperviousness

must be submitted. |Update this section to be project specific.
There are no EDBs treating the site.

Step 3: Stabilize Drainageways — The site lies within the Kettle Creek Drainage. The drainage fees
for Kettle Creek are identified in the tables within the Drainage and Bridge Fees section below. All
existing natural drainage paths and the Kettle Creek drainageway will remain as is. The vegetation
for each drainage path included medium height prairie grasses and small ponderosa pine trees. The
site does not significantly affect the discharge directly into the open drainageway of Kettle Creek;
therefore, no downstream stabilization will be required with this project.

Step 4: Implementing Long Term Source Controls - A site specific stormwater quality and erosion
control plan and narrative shall be prepared in conjunction with the final drainage report. Site
specific temporary source control BMPs as well as permanent BMP’s will be detailed in that plan

and narrative to protect receiving waters.

No Permanent BMPs Page | 10
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Step 2: Treat the WQCV - Runoff from this development is treated through capture and slow release
of the WQCV in the on-site permanent full-spectrum EDBs that are designed per current El Paso
County drainage criteria. The 2.5-acre (minimum) residential houses on Lot 2-4 will be limited to a
maximum of 10% imperviousness to meet the requirements of Section I.7.1.B.5 of the ECM
Stormwater Quality Policy and Procedure for water quality through a plat note. Should Lot 2-4
exceed 10% imperviousness, a lot specific drainage report addressing the increased imperviousness
must be submitted.
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PRELIMINARY DRAINAGE REPORT FOR
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Water Quality

As previously stated, the applicable exclusions for Basins A-D located within Lot 2-4 fall under
Section 1.7.1.B.5 of the ECM Stormwater Quality Policy and Procedure for areas with large single-
family lots (2.5-acre min.). In addition, Basins E-F fall under the Section 1.7.1.B.7 of the ECM
Stormwater Quality Policy and Procedure for sites with land disturbance to undeveloped land that
will remain undeveloped. See Table 3 below for the water quality treatment summary table indicating
which basins are treated and which are excluded.

Table 3: Water Quality Treatment Summary Table

PBMP Summary Table
Basins Tributary Area PBMP
(acres)
A-D 21.37 EXCLUDED*
E-F 3.32 EXCLUDED**

*EXCLUDED BASED ON LARGE LOT SINGLE
FAMILY SITES PER ECM APP. 1.7.B.5
**EXCLUDED BASED ON LAND DISTURBANCE TO
UNDEVELOPED LAND THAT WILL REMAIN
UNDVELOPED PER ECM APP. I.7.B.7

Erosion Control Plan
We respectfully request that the Final Erosion Control Plan and associated Cost Estimate to be
submitted in conjunction with the construction drawings and plat prior to obtaining a grading permit.

Operation & Maintenance

In order to ensure the function and effectiveness of the stormwater infrastructure, maintenance
activities such as; inspection, routine maintenance, restorative maintenance, rehabilitation, and repair
are required. All proposed drainage structures within easements (drainageway culverts and
drainageway improvements) will be owned and maintained by the property owner unless another
party accepts such responsibility in writing and responsibility is properly assigned through legal
documentation. Inspection access for ElI Paso County will be provided through a maintenance
easement.

Page | 11
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PRELIMINARY DRAINAGE REPORT FOR
CANYON CREEK RANCH

Drainage and Bridge Fees
The site lies within the Kettle Creek Drainage Basin. See Table 4 and 5 for the calculated fees per

impervious acre:

Table 4: Kettle Creek Impervious Acres

OCT 2024

Caynon Creek Ranch - Impervious Area Calculation

Breakdown Area (acres) |% Impervious| Impervious Acres
Impervious Area 2.9283 80% 2.34
Tracts A & B - Open Space 2.4158 2% 0.05
Total 5.3441 2.39
Total w/o Tracts* 2.9283 2.34

*Drainage fees are not paid for tracts, therefore the area excludes Tract A&B

Table 5: Kettle Creek Drainage Basin fees.

2024 Drainage and Bridge Fee — Canyon Creek Ranch

Impervious Ket_tle Creek Ket_tle Creek Canyon Creek Ranch | Canyon Creek Ranch
Acres (ac.) Drainage Fee Bridge Fee Drainage Fee Bridge Fee
| (Per Imp. Acre) | (Per Imp. Acre) g g
2.34 $13,410 $0 $31,414.80 $0.00

Construction Cost Opinion

A construction cost opinion for the drainage infrastructure will be provided in conjunction with the
construction drawings ‘and plat prior to obtaining a grading permit.

revise this statement as it does not appear that
any infrastructure is proposed.

SUMMARY

The proposed Canyon Creek Ranch drainage improvements were designed to meet or exceed the El
Paso County Drainage Criteria. The proposed development will not adversely affect the off-site
drainageways or surrounding developments. This report is in conformance and meets the latest El
Paso County Storm Drainage Criteria requirements for this site.

Add additional statements relating to the site
outfall. Determine if the outfall is stable enough to
withstand additional flows from development.
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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 21, Aug 24, 2023

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

Date(s) aerial images were photographed: Jun 9, 2021—Jun 12,
2021

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.
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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

40

Kettle gravelly loamy
sand, 3 to 8 percent
slopes

21.9

8.5%

41

Kettle gravelly loamy
sand, 8 to 40 percent
slopes

222.0

86.1%

68

Peyton-Pring complex, 3
to 8 percent slopes

12.7

4.9%

71

Pring coarse sandy
loam, 3 to 8 percent
slopes

0.5%

Totals for Area of Interest

257.7

100.0%

USDA

=
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Hydrologic Soil Group—EI Paso County Area, Colorado

Description

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

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

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

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

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

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

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

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 9/17/2024

=== Conservation Service National Cooperative Soil Survey Page 4 of 4
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)

een , users are to consult the Flood
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables contained
within the Flood Insurance Study (FIS) report that accompanies this FIRM. Users
should be aware that BFEs shown on the FIRM represent rounded whole-foot
elevations. These BFEs are intended for flood insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS report should be utilized in conjunction with
the FIRM for purposes of construction and/or floodplain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0' North
American Vertical Datum of 1988 (NAVD88). Users of this FIRM should be aware
that coastal flood elevations are also provided in the Summary of Stillwater Elevations
table in the Flood Insurance Study report for this jurisdiction. Elevations shown in the
Summary of Stillwater Elevations table should be used for construction and/or
floodplain management purposes when they are higher than the elevations shown on
this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths
and other pertinent floodway data are provided in the Flood Insurance Study report for
this jurisdiction

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to section 2.4 "Flood " of the Flood
Study report for information on flood control structures for this jurisdiction.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) zone 13. The horizontal datum was NAD83, GRS80 spheroid.
Differences in datum, spheroid, projection or UTM zones zones used in the
production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across These do not
affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988 (NAVD88). These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information regarding
conversion between the National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
htp:/Awww.ngs.noaa.gov/ or contact the National Geodetic Survey at the following
address:

NGS Information Services
NOAA, N/NGS12

National Geodetic Survey
SSMC-3, #9202

1315 East-West Highway
Silver Spring, MD 20910-3282

To obtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the National
Geodetic Survey at (301) 713-3242 or visit its website at http://Awww.ngs.noaa.gov/.

Base Map information shown on this FIRM was provided in digital format by EI Paso
County, Colorado Springs Utilities, and Anderson Consulting Engineers, Inc. These
data are current as of 2008.

This map reflects more detailed and up-to-date stream channel configurations and
floodplain delineations than those shown on the previous FIRM for this jurisdiction.
The and that were from the previous FIRM may
have been adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance Study
Report (which contains authoritative hydraulic data) may reflect stream channel
distances that differ from what is shown on this map. The profile baselines depicted
on this map represent the hydraulic modeling baselines that match the flood profiles
and Floodway Data Tables if applicable, in the FIS report. As a result, the profile
baselines may deviate significantly from the new base map channel representation
and may appear outside of the floodplain.

Corporate limits shown on this map are based on the best data available at the time
of publication. Because changes due to annexations or de-annexations may have
occurred after this map was published, map users should contact appropriate
community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the county
showing the layout of map panels; community map repository addresses; and a
Listing of Communities table containing National Flood Insurance Program dates for
each community as well as a listing of the panels on which each community is
located.

Contact FEMA Map Service Center (MSC) via the FEMA Map Information eXchange
(FMIX) 1-877-336-2627 for information on available products associated with this
FIRM. Available products may include previously issued Letters of Map Change, a
Flood Insurance Study Report, and/or digital versions of this map. The MSC may
also be reached by Fax at 1-800-358-9620 and its website at
hitp://www.msc.fema.gov/.

If you have questions about this map or questions concerning the National Flood
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website at http://www.fema.gov/business/nfip.

El Paso County Vertical Datum Offset Table

Vertical Datum
Flooding Source Offset (ft)

REFER TO SECTION 3.3 OF THE EL PASO COUNTY FLOOD INSURANCE STUDY
FOR STREAM BY STREAM VERTICAL DATUM CONVERSION INFORMATION

Panel Location Map

S

This Digital Flood Insurance Rate Map (DFIRM) was produced through a
Cooperating Technical Partner (CTP) agreement between the State of Colorado
Water Conservation Board (CWCB) and the Federal Emergency Management
Agency (FEMA)

Additional Flood Hazard information and resources are
available from local communities and the Colorado
Water Conservation Board.
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LEGEND

I: SPECIAL FLOOD HAZARD AREAS (SFHAS) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
that has a 1% chance of being equaled or exceeded in any given year. The Special Flood
Hazard Area is the area subject to flooding by the 1% annual chance flood.  Areas of
Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V, and VE. The Base Flood
Elevation is the water-surface elevation of the 1% annual chance flood.

ZONEA No Base Flood Elevations determined.

ZONEAE  Base Flood Elevations determined.

ZONEAH  Fiood depths of 1 to 3 feet (usually areas of ponding); Base Flood
Elevations determined.

ZONEAO  Flood depths of 1 to 3 feet (usually sheet flow on sloping terain); average
depths determined. For areas of alluvial fan flooding, velocities also
determined.

ZONE AR Special Flood Hazard Area Formerly protected from the 1% annual chance
flood by a flood control system that was subsequently decertfied. Zone AR
indicates that the former flood control system is being restored to provide
protection from the 1% annual chance or greater flood.

ZONEA99  Area to be protected from 1% annual chance flood by a Federal flood
protection system under ~construction; no Base Flood Elevations
determined.

Coastal flood zone with velocity hazard (wave action); no Base Flood
Elevations determined.

Coastal flood zone with velocity hazard (wave action); Base Flood
Elevations determined.

FLOODWAY AREAS IN ZONE AE

NN
e 9
z 2
mom
< <
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The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in fiood heights.

B
(-
NN

OTHER FLOOD AREAS

Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than 1
square mile; and areas protected by levees from 1% annual chance flood.
OTHER AREAS

Areas determined to be outside the 0.2% annual chance floodplain.

Areas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAS are normally located within or adjacent to Special Fiood Hazard Areas.
Floodplain boundary
Floodway boundary

Zone D Boundary
CBRS and OPA boundary

E Boundary dividing Special Flood Hazard Areas of different Base

Flood Elevations, flood depths or flood velocities.

sessecescsce

e 513 A~ Base Flood Elevation line and value; elevation in feet*

(EL987) Base Flood Elevation value where uniform within zone;
elevation in feet*

* Referenced to the North American Vertical Datum of 1988 (NAVD 88)

Cross section line

Transect line
97° 07" 30.00" Geographic coordinates referenced to the North American
32°22'30.00° Datum of 1983 (NAD 83)
sy 1000-meter Universal Transverse Mercator grid ticks,
zone
6000000 FT 5000-foot grid ticks: Colorado State Plane coordinate

system, central zone (FIPSZONE 0502),
Lambert Conformal Conic Projection

DX5510, Bench mark (see explanation in Notes to Users section of
X this FIRM panel)
w15 River Mile

MAP REPOSITORIES
Referto Map Repositories list on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
MARCH 17, 1997

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

DECEMBER 7, 2018 - to update corporate limits, to change Base Flood Elevations and

Special Flood Hazard Areas, to update map format, to add roads and road names, and to
incorporate previously issued Letters of Map Revision.

For community map revision history prior to countywide mapping, refer to the Community
Map History Table located in the Flood Insurance Study report for this jurisdiction,

To determine if flood insurance is available in this community, contact your insurance
agent or call the National Flood Insurance Program at 1-800-638-6620.

MAP SCALE 1" = 500"
250 0 500 1000
HHH —— —— FeeT

METERS
150 [ 150 300

NG

PANEL 0526G

)

FIRM

FLOOD INSURANCE RATE MAP

EL PASO COUNTY,
COLORADO
AND INCORPORATED AREAS

PANEL 526 OF 1300

(SEE MAP INDEX FOR FIRM PANEL LAYOUT)
CONTAINS:

COMMUNITY NUMBER ~ PANEL  SUFFIX

‘COLORADO SPRINGS, CITY OF 080060 0528
ELPASO COUNTY 080050 o528

Notice to User: The Map Number shown below should be used
when placing map orders: the Community Number shown
above should be used on insurance applications for the subject
community

MAP NUMBER
08041C0526G

MAP REVISED
DECEMBER 7, 2018

Federal Emergency Management Agency




PRELIMINARY DRAINAGE REPORT FOR
CANYON CREEK RANCH OCT 2024

Appendix B
Hydrologic Calculations

) JR ENGINEERING



PRE-DEVELOPMENT COMPOSITE % IMPERVIOUS & COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Subdivision: Canyon Creek Ranch Project Name: Canyon Creek Ranch
Location: El Paso County Project No.: 25322.00
Calculated By: GAG
Checked By:
Date: 10/8/24
Rural 5-Acre Lots Roofs Streets-Gravel Historical Analysis . .
Total (10% Impervious) (90% Impervious) (80% Impervious) (2% Impervious) Basms Total Bas.l ns Total
Area (ac) . . . . Weighted C Values | Weighted %
Basin ID Co Cuoo Area | Weighted Co Cuoo Area | Weighted % Co Cuoo Area | Weighted Co Cuoo Area | Weighted Imp.
(ac) % Imp. (ac) Imp. (ac) | % Imp. (ac) | % Imp. Cs Cioo
EXA 4.39 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.22 4.0% 0.09 [ 0.36 | 4.17 1.9% 0.12 0.38 5.9%
EXB 3.63 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 3.63 2.0% 0.09 0.36 2.0%
EXC 9.38 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.10 1.0% 0.59 | 0.70 | 0.19 1.6% 0.09 [ 0.36 | 9.09 1.9% 0.11 0.37 4.5%
EXD 3.97 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 3.97 2.0% 0.09 0.36 2.0%
EXE 3.08 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 3.08 2.0% 0.09 0.36 2.0%
EXF 0.24 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 0.24 2.0% 0.09 0.36 2.0%
0S1 1.72 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 1.72 2.0% 0.09 0.36 2.0%
0S2 187.1 0.16 | 0.41 | 187.1 10.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 0.00 0.0% 0.16 0.41 10.0%
0S3 0.24 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 0.24 2.0% 0.09 0.36 2.0%
054 2.13 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 2.13 2.0% 0.09 0.36 2.0%
0S5 163.7 0.16 | 0.41 | 163.7 10.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 0.00 0.0% 0.16 0.41 10.0%
0S6 5.80 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.01 0.2% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 5.79 2.0% 0.09 0.36 2.2%
0S7 1.04 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 1.04 2.0% 0.09 0.36 2.0%
0S8 0.18 0.16 | 0.41 | 0.00 0.0% 0.73 | 0.81 | 0.00 0.0% 0.59 | 0.70 | 0.00 0.0% 0.09 [ 0.36 | 0.18 2.0% 0.09 0.36 2.0%
TOTAL ON-SITE 24.69 3.7%
TOTAL OFF-SITE | 360.2 9.8%
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Subdivision: Canyon Creek Ranch
Location: El Paso County

PRE-DEVELOPMENT

STANDARD FORM SF-2

TIME OF CONCENTRATION

Project Name: Canyon Creek Ranch

Project No.: 25322.00

Calculated By: GAG

Checked By:

Date: 10/8/24

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA M) (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)
EXA 4.39 B 6% 0.12 0.38 65| 38.0% 4.3 570 4.0% 10.0 2.0 4.8 9.1 635.0 29.8 9.1
EXB 3.63 B 2% 0.09 0.36 110] 14.0% 8.0 680 7.3% 10.0 2.7 4.2 12.2 790.0 30.2 12.2
EXC 9.38 B 5% 0.11 0.37 65| 10.8% 6.6 840 9.1% 10.0 3.0 4.6 11.2 905.0 30.0 11.2
EXD 3.97 B 2% 0.09 0.36 100] 14.8% 7.5 755 11.7% 10.0 3.4 3.7 11.2 855.0 29.6 11.2
EXE 3.08 B 2% 0.09 0.36 300[ 25.0% 10.9 55 4.0% 10.0 2.0 0.5 114 355.0 26.2 114
EXF 0.24 B 2% 0.09 0.36 180 4.5% 14.9 0 0.0% 10.0 0.0 0.0 14.9 180.0 25.7 14.9
0S1 1.7 B 2% 0.09 0.36 300{ 10.3% 14.6 180 13.4% 10.0 3.7 0.8 154 480.0 26.5 154
082 187.1 B 10% 0.16 0.41 - - - - - - - - - - - -
0S3 0.24 B 2% 0.09 0.36 135 15.1% 8.7 0 0.0% 10.0 0.0 0.0 8.7 135.0 25.7 8.7
054 2.13 B 2% 0.09 0.36 50 2.0% 10.3 405 14.0% 10.0 3.7 1.8 12.1 455.0 27.6 12.1
0S5 163.7 B 10% 0.16 0.41 - - - - - - - - - - - -
0S6 5.80 B 2% 0.09 0.36 300[ 16.5% 12.5 650 17.0% 10.0 4.1 2.6 15.1 950.0 28.5 15.1
0S7 1.04 B 2% 0.09 0.36 115 18.0% 7.5 0 0.0% 10.0 0.0 0.0 7.5 115.0 25.7 7.5
0S8 0.18 B 2% 0.09 0.36 125 24.0% 7.1 0 0.0% 10.0 0.0 0.0 7.1 125.0 25.7 7.1

NOTES:
r.=1+1, Equation 6-2 t = M Equation 6-3
g
Where
Where:
. = computed time of concentration (minutes)
;= overland (imtial) flow time (minutes)
# = overland (initial) flow time (minutes) Cs = runoff coefficient for S-year frequency (from Table 6-4)
L; = length of overland flow (ft)
1t = channelized flow time (minutes). S, = average slope along the overland flow path (ft/ft)
Use a minimum #; value of 5 minutes for urbamized areas and a minimum 7, value of 10 minutes for areas
that are not considered urban. Use minimum values even when calculations result in a lesser time of
concentration. 7 Table 6-2. NRCS Conveyance factors, K
= 60;‘:/§ - Gg-;,r e t.=(26—17i) +W Equation 6-5 Ty;;;;f;::::jifce Con\'eyanzceSFm:tcr, K
Whe Where: Tillage/field %
i ShotpaE T 7
zz c&::;iﬁiﬁ?}; i(x;;c (travel time, min) Z:: ix:;;u:; :;Lm;n()ef; i:;x;cfel::;a;:; Ecg)ﬁxs* design point when less than tc from Equation 6-1. Nearly bare ground 10
So = waterway slope (ft/ft) i = imperviousness (expressed as a decimal) Grassed waterway 15
¥, = travel time velocity (ft/sec) = KVS. S; = slope of the channelized flow path (fi/ft) Paved areas and shallow paved swales 20

K =NRCS conveyance factor (see Table 6-2).
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PRE-DEVELOPMENT STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

Project Name:

(RATIONAL METHOD PROCEDURE)

Canyon Creek Ranch

Subdivision: Canyon Creek Ranch Project No.: 25322.00
Location: El Paso County Calculated By: GAG
Design Storm: 5-Year Checked By:
Date: 10/8/24
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
- - = B —
£ — 5 | ~ . =l= 79
STREET 5 = © = E = = e £ |zl e 2 Z 8]l 2 < 8 o | B & 3 REMARKS
gl& £ 8 5 &  olg|s|Z|o|: & &ls & g 5|8 8 =
e & o o >
o
Sheet flows overland to basin boundary at DPO1
01 | Os1 172/ 0.09] 154 0.15 3.48 0.5 Combines flow within Kettle Creek at DP1.1
Flows along ex. natural swales to the ex. 48" RCP culvert at DPO2
02 | OS2 |187.10 0.16/ 50.0 29.94 - 410 Combines flow within Kettle Creek at DP1.1
Sheet flows overland to basin boundary at DPO3
03 | 0S3 0.24/ 0.09] 8.7 0.02 435 0.1 Combines flow within Kettle Creek at DP1.1
Flows to ex. natural swale to DP1
1 EXA | 439 012 9.1 051 4.28 2.2 Combines flow within Kettle Creek at DP1.1
Combines flow of DPO1, DPO2, DPO3 and DP1 within Kettle Creek
1.1 50.0/30.62| 1.71| 52.5 Continues flowing west along Kettle Creek to DP2.2
Flows to ex. natural swale to basin boundary at DPO4
04 | 0S4 | 213 0.09 12.1 0.19 3.85 0.7 Combines flow at ex. triple 24" RCP culvert at DP2.1
Flows to ex. natural swale to DP2
2 | EXB 3.63/ 0.09] 12.2/ 0.33 3.83 1.3 Combines flow at ex. triple 24" RCP culvert at DP2.1
Combines flow of DPO4 and DP2 at the ex. triple 24" RCP culvert
2.1 12.2/ 0.52| 3.83] 2.0 Continues flowing north and west along Kettle Creek to DP2.2
Combines flow of DP1.1 and DP2.1 within Kettle Creek
2.2 50.0/31.14| 1.71| 53.4 Continues flowing west along Kettle Creek to DP3.1
Flows to ex. natural swales to basin boundary at DPO5
05 | 0S5 |163.70 0.16| 45.0 26.19 - 420 Combines flow within Kettle Creek at DP3.1
Flows overland to ex. natural swale to DP3
3 EXC 9.38/ 0.11) 11.2/ 1.00 3.95 4.0 Combines flow within Kettle Creek at DP3.1
Combines flow of DP2.2, DPO5 and DP3 within Kettle Creek
3.1 50.0/58.33| 1.71| 100.0 Continues flowing northwest along Kettle Creek to DP4.1
Flows to ex. natural swale to basin boundary at DPO6
06 | 0S6 5.80 0.09] 15.1 0.53 3.51 1.9 Combines flow within Kettle Creek at DP4.1
Flows to ex. natural swale to DP4
4 | EXD 3.97 0.09] 11.2/ 0.36 3.96 1.4 Combines flow within Kettle Creek at DP4.1
Combines flow of DP3.1, DPO6 and DP4 within Kettle Creek
4.1 50.0/59.22| 1.71| 101.6 Continues flowing north along Kettle Creek off-site
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Subdivision: Canyon Creek Ranch
Location: El Paso County
Design Storm: 5-Year

PRE-DEVELOPMENT STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Canyon Creek Ranch

Project No.: 25322.00

Calculated By: GAG

Checked By:

Date: 10/8/24

DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
- - = B —
£ = = | = | = = S L slws = =/€le &
sle 2 8 = 2 £ zl|l=|g|lslzl= 58 €l g € & E § =)
STREET 5 = © = E = = e £ |zl e 2 Z 8]l 2 < 8 o | B & 3 REMARKS
2|18 £ g8 5 & Z oleg|ls|Z|olE & S|S b 8§ als s =
o x o =% >
o
Flows to ex. natural swale to basin boundary at DPO7
07 | 0s7 1.04 0.09] 7.5 0.09 4.55 0.4 Combines flow within Kettle Creek at DP5.1
Sheet flows overland to basin boundary at DPO8
08 | 0S8 0.18 0.09] 7.1 0.02 4.63 0.1 Combines flow within Kettle Creek at DP5.1
Flows to ex. natural swale to DP5
5 EXE 3.08/ 0.09] 114 0.28 3.94 1.1 Combines flow within Kettle Creek at DP5.1
Combines flow DP4.1, DPO7, DPO8 and DP5 within Kettle Creek
5.1 50.0/59.61| 1.71| 102.2 Continues flowing north and then west along Kettle Creek off-site
Sheet flows overland to basin boundary at DP6
6 EXF 0.24| 0.09] 14.9 0.02/ 3.53 0.1 Continues flowing west eventually flowing to Kettle Creek off-site
Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
Values In RED determined from the CUHP method for basins over 100 acres. See separate CUHP calculations.
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PRE-DEVELOPMENT STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Canyon Creek Ranch

Subdivision: Canyon Creek Ranch Project No.: 25322.00
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 10/8/24
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
= g
= € S | - el =
]8le &8 8 2 8 £ 2| 8 fEe|% T S8 3 g E|IE S
Descripion | ¢ | £ | &« & £ | X = S 1| T |z & i < 8| 2 < 8 oy £ E REMARKS
218 o | % 3 = ool = o 3| % S| & | x s 8128 =
8 o << S - o — = o — 2 o D o (&) D ﬁ < < -
o x o o >
o
36] 0.62] 50 555/ 457 2.1]Sheet flows overland to basin boundary at DPO1
01 | Os1 172 0.36 154/ 0.62 5.84 3.6 Combines flow within Kettle Creek at DP1.1
Flows along ex. natural swales to the ex. 48" RCP culvert at DPO2
02 | OS2 187.10 0.41 59.0 76.71 - 176.0 Combines flow within Kettle Creek at DP1.1
0.7 0.09] 14.0 485] 7.5/ 1.1]Sheet flows overland to basin boundary at DPO3
03 | 0S3 024 036/ 87 0.09 7.30 0.7 Combines flow within Kettle Creek at DP1.1
Flows to ex. natural swale to DP1
1 EXA 439 038 9.1 166 7.18 11.9 Combines flow within Kettle Creek at DP1.1
Combines flow of DPO1, DPO2, DPO3 and DP1 within Kettle Creek
1.1 59.00 79.08 2.46 194.5 Continues flowing west along Kettle Creek to DP2.2
50 077 76 790/ 5.5 2.4|Flows to ex. natural swale to basin boundary at DPO4
04 | 0s4 213 036/ 121 0.77 6.46 5.0 Combines flow at ex. triple 24" RCP culvert at DP2.1
Flows to ex. natural swale to DP2
2 EXB 363 036 122 131 6.43 8.4 Combines flow at ex. triple 24" RCP culvert at DP2.1
Combines flow of DPO4 and DP2 at the ex. triple 24" RCP culvert
2.1 145/ 2.08 6.000 12.5 Continues flowing north and west along Kettle Creek to DP2.2
199.6] 81.16] 1.1 430] 2.1] 3.4|Combines flow of DP1.1 and DP2.1 within Kettle Creek
2.2 59.0 81.16 2.46 199.6 Continues flowing west along Kettle Creek to DP3.1
Flows to ex. natural swales to basin boundary at DPO5
05 | OS5 163.70 0.41 53.0 67.12 - 178.0 Combines flow within Kettle Creek at DP3.1
Flows overland to ex. natural swale to DP3
3 EXC 9.38 037 112 3.49 6.64 23.2 Combines flow within Kettle Creek at DP3.1
351.8/ 151.77, 1.1 325/ 2.1| 2.6]Combines flow of DP2.2, DPO5 and DP3 within Kettle Creek
3.1 62.4/151.77 2.32) 351.8 Continues flowing northwest along Kettle Creek to DP4.1
12.3] 2.09] 14.8 350/ 7.7] 0.8]Flows to ex. natural swale to basin boundary at DPO6
06 | 0S6 5.80 0.36/ 151 2.09 5.89 12.3 Combines flow within Kettle Creek at DP4.1
Flows to ex. natural swale to DP4
4 EXD 397 036 112 143 6.65 9.5 Combines flow within Kettle Creek at DP4.1
359.9/ 155.29] 1.6 755] 2.5/ 5.0]Combines flow of DP3.1, DPO6 and DP4 within Kettle Creek
4.1 62.4/155.29 2.32| 359.9 Continues flowing north along Kettle Creek off-site
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PRE-DEVELOPMENT STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Canyon Creek Ranch

Subdivision: Canyon Creek Ranch Project No.: 25322.00
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 10/8/24
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
7 T
£ ~ | ¥ 5 = = -~ S|le 7
Description 5| = © & 3 < = g, S = & g, g < ;.J_ 2 < ;.J_ g2l® £ E REMARKS
A < S & | O — 2 0 | - g o 5| o o s 2]ls | £ &
o & g g1 - =
o 2
o
28 0.37] 234 315/ 9.7) 0.5]Flows to ex. natural swale to basin boundary at DPO7
07 | 0s7 1.04/ 036 7.5/ 0.37 7.65 2.8 Combines flow within Kettle Creek at DP5.1
05 0.06] 21.0 190] 9.2| 0.3]Sheet flows overland to basin boundary at DPO8
08 | 0S8 0.18 036/ 7.1 0.06 7.78 0.5 Combines flow within Kettle Creek at DP5.1
Flows to ex. natural swale to DP5
5 EXE 3.08 036 114 111 6.61 7.3 Combines flow within Kettle Creek at DP5.1
Combines flow DP4.1, DPO7, DPO8 and DP5 within Kettle Creek
5.1 62.4)156.83 2.32| 363.5 Continues flowing north and then west along Kettle Creek off-site
Sheet flows overland to basin boundary at DP6
6 EXF 024 036 149 0.09 5.93 0.5 Continues flowing west eventually flowing to Kettle Creek off-site
Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
Values in RED determined from the CUHP method for basins over 100 acres. See separate CUHP calculations.
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PROPOSED COMPOSITE % IMPERVIOUS & COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Eubdi.visi.on: Canyon Creek Ranch Revise developed ProjecF Name:. Canyon Creek Ranch
ocation: El Paso County . Project No.: 25322.00
flow calcs to include Calculated By: GAG
an area for the Checked By:
homes that will be Date: 10/8/24
built there.
Run;al 5-Acre.Lots i Roofs . St;eets-Grayel Historical Analy§is/Lawn Basins Total Basins Total
A;c;tzc) (10% Impervious) (90% Impervious) (80% Impervious) (2% Impervious) Weighted C Values | weighted %
Basin ID Cs Cmo/ Area \Vﬁ/ﬁ::d Cs Ci00 '?;i; We'ﬁ::)e.d % Cs Ci00 '?;i; V{Z'ﬁ::fd Cs Cio0 | Area (ac) V\gzllgmh:fd s Caoo mp-
A 4.39 0.16 0.415, 0.00 )\0.0% 0.73 | 0.81 0.00 0.0% 0.59 | 0.70 0.35 6.4% 0.09 0.36 4.04 1.8% 0.13 0.39 8.2%
B 3.63 0.16 O.4L 0.00 ,(0.0% 0.73 | 0.81 0.0% 0.59 | 0.70 0.00 0.0% 0.09 0.36 3.63 2.0% 0.09 0.36 2.0%
C 9.38 0.16 0.4( 0.00 _/b.O% 0.73 | 0.81 0.0% 0.59 | 0.70 0.34 2.9% 0.09 0.36 9.04 1.9% 0.11 0.37 4.8%
D 3.97 0.16 | 041 -\0706"‘/ 0.0% 0.73 | 0.81 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.09 0.36 3.97 2.0% 0.09 0.36 2.0%
E 3.08 0.16 | 041 0.00 0.0% 0.73 | 0.81 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.09 0.36 3.08 2.0% 0.09 0.36 2.0%
F 0.24 0.16 | 041 0.00 0.0% 0.73 | 0.81 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.09 0.36 0.24 2.0% 0.09 0.36 2.0%
0S1 1.72 0.16 | 041 0.00 0.0% 0.73 | 0.81 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.09 0.36 1.72 2.0% 0.09 0.36 2.0%
0S2 187.1 0.16 | 041 |187.10( 10.0% 0.73 | 0.81 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.09 0.36 0.00 0.0% 0.16 0.41 10.0%
0S3 0.24 0.16 | 041 0.00 0.0% 0.73 | 0.81 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.09 0.36 0.24 2.0% 0.09 0.36 2.0%
0S4 2.13 0.16 | 041 0.00 0.0% 0.73 | 0.81 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.09 0.36 213 2.0% 0.09 0.36 2.0%
0S5 163.7 0.16 | 041 | 163.7 10.0% 0.73 | 0.81 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.09 0.36 0.00 0.0% 0.16 0.41 10.0%
0S6 5.80 0.16 | 041 0.00 0.0% 0.73 | 0.81 0.01 0.2% 0.59 | 0.70 0.00 0.0% 0.09 0.36 5.79 2.0% 0.09 0.36 2.2%
0S7 1.04 0.16 | 041 0.00 0.0% 0.73 | 0.81 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.09 0.36 1.04 2.0% 0.09 0.36 2.0%
0S8 0.18 0.16 | 041 0.00 0.0% 0.73 | 0.81 0.00 0.0% 0.59 | 0.70 0.00 0.0% 0.09 0.36 0.18 2.0% 0.09 0.36 2.0%
TOTAL ON-SITE 24.69 4.2%
TOTAL OFF-SITE 361.9 9.8%
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lpackman
Cloud+

lpackman
Cloud+
Revise developed flow calcs to include an area for the homes that will be built there.


PROPOSED
STANDARD FORM SF-2
TIME OF CONCENTRATION

Subdivision: Canyon Creek Ranch Project Name: Canyon Creek Ranch
Location: El Paso County Project No.: 25322.00
Calculated By: GAG
Checked By:
Date: 10/8/24
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (™) (T) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs Ci00 L So t; L¢ Sy K VEL. t, COMP. t. TOTAL Urbanizedt.| t.
ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)
A 4.39 B 8% 0.13 0.39 65| 38.0% 4.3 570 4.0% 10.0 2.0 4.8 9.0 635.0 29.3 9.0
B 3.63 B 2% 0.09 0.36 110( 14.0% 8.0 680 7.3% 10.0 2.7 4.2 12.2 790.0 30.2] 122
C 9.38 B 5% 0.11 0.37 65| 10.8% 6.6 840 9.1% 10.0 3.0 4.6 11.2 905.0 30.0] 11.2
D 3.97 B 2% 0.09 0.36 100( 14.8% 7.5 755 11.7% 10.0 34 3.7 11.2 855.0 29.6] 11.2
E 3.08 B 2% 0.09 0.36 300 25.0% 10.9 55 4.0% 10.0 2.0 0.5 114 355.0 26.2] 114
F 0.24 B 2% 0.09 0.36 180 4.5% 14.9 0 0.0% 10.0 0.0 0.0 14.9 180.0 2571 149
0S1 1.72 B 2% 0.09 0.36 300| 10.3% 14.6 180 13.4% 10.0 3.7 0.8 154 480.0 26.5] 154
0S2 187.10 B 10% 0.16 0.41 - - - - - - - - - - - -
0S3 0.24 B 2% 0.09 0.36 135 15.1% 8.7 0 0.0% 10.0 0.0 0.0 8.7 135.0 25.7 8.7
0S4 2.13 B 2% 0.09 0.36 50 2.0% 10.3 405 14.0% 10.0 3.7 1.8 12.1 455.0 27.6] 121
0S5 163.70 B 10% 0.16 0.41 - - - - - - - - - - - -
0S6 5.80 B 2% 0.09 0.36 300| 16.5% 12.5 650 17.0% 10.0 4.1 2.6 15.1 950.0 285] 151
0S7 1.04 B 2% 0.09 0.36 115( 18.0% 7.5 0 0.0% 10.0 0.0 0.0 7.5 115.0 25.7 7.5
0S8 0.18 B 2% 0.09 0.36 125 24.0% 7.1 0 0.0% 10.0 0.0 0.0 7.1 125.0 25.7 7.1
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Subdivision: Canyon Creek Ranch

PROPOSED
STANDARD FORM SF-2
TIME OF CONCENTRATION

Project Name: Canyon Creek Ranch

Location: El Paso County Project No.: 25322.00
Calculated By: GAG
Checked By:
Date: 10/8/24
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA T T) (URBANIZED BASINS) FINAL
BASIN | D.A. | Hydrologic Impervious| Cs | Ci00 L | So | t; L; | Sy | K | VEL. t, COMP. t, TOTAL |Urbanized t.] t.
NOTES:
t.=1t +t, Equanon 6-2
, = 03950 10;5C5HE Equation 6-3
Where 8,
1o = computed nme of concentration (minutes) Where:
#; = overland (1mitial) flow time (minutes) #i= overland (imtal) flow time (minutes)
C's = runoff coefficient for 5-year frequency (from Table 6-4)
f:= channelized flow time {(minutes) L;= length of overland flow (ft)
S5 = average slope along the overland flow path (fi/ft).
Use a minimum . value of 5 minutes for urbanized areas and a minimum f; value of 10 minutes for areas
that are not considered urban. Use mmimum values even when calculations result 1n a lesser time of
concentration: Table 6-2. NRCS Conveyvance factors, K
Type of Land Surface Conveyance Factor, K
L, L, Heavy meadow 25
t, = - = Equation 6-4 _ i L - -
GOK .S, 607, t.=(26—17i)+ 004 +9)\|{57, Equation 6-5 Tillage/field 5
Short pasture and lawns 7
‘Where:
Where: Nearly bare ground 10
t, = channelized flow time (travel time, min) = = -
i. = waterway length (ft) fe = minimum time of concentration for first design point when less than t. from Equation 6-1 Grassed wawiviy 15
L:= length of channelized flow path (ft) Paved areas and shallow paved swales 20

So = waterway slope (ft/ft)
¥, = travel time velocity (ft/sec) = KVS,
K =NRCS conveyance factor (see Table 6-2)

i = imperviousness (expressed as a decimal)
S; = slope of the channelized flow path (ft/ft).
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STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

PROPOSED STANDARD FORM SF-3

Canyon Creek Ranch

Subdivision: Canyon Creek Ranch Project No.: 25322.00
Location: El Paso County Calculated By: GAG
Design Storm: 5-Year Checked By:
Date: 10/8/24
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
- = = g —
c — ‘G —~ 1 ~ — = = a
gle ¥ 8 2 2 E g|=|8|E|le|F & E|l8 8 € &|E € =
STREET < | £ s g E| X = &|lE|T|=| & i < 812 <8 <lEel = E REMARKS
2| 8 o © =3 S ol ol o 2 x| ols ¥ o 2|12 8 =
Q < s = (&) — - o — 2 [&] D o (&) > 2 k] < -
o x o o >
o
Sheet flows overland to basin boundary at DPO1
01 0S1 172/ 0.09 154/ 0.15 3.8 0.5 Combines flow within Kettle Creek at DP1.1
Flows along ex. natural swales to the ex. 48" RCP culvert at DPO2
02 0S2 187.100 0.16/ 50.0 29.94 - 41.0 Combines flow within Kettle Creek at DP1.1
Sheet flows overland to basin boundary at DPO3
03 0S3 024 0.09) 87 0.02 435 0.1 Combines flow within Kettle Creek at DP1.1
Flows to ex. natural swale to DP1
1 A 439 013 9.0 057/ 429 2.4 Combines flow within Kettle Creek at DP1.1
Combines flow of DPO1, DPO2, DPO3 and DP1 within Kettle Creek
1.1 50.0 30.68 1.71 52.6 Continues flowing west along Kettle Creek to DP2.2
Flows to ex. natural swale to basin boundary at DPO4
04 0S4 213 0.09) 12.1 0.19/ 3.85 0.7 Combines flow at ex. triple 24" RCP culvert at DP2.1
Flows to ex. natural swale to DP2
2 B 3.63 0.09 12.2/ 0.33] 3.83 1.3 Combines flow at ex. triple 24" RCP culvert at DP2.1
Combines flow of DPO4 and DP2 at the ex. triple 24" RCP culvert
2.1 12.2| 0.52) 3.83 2.0 Continues flowing north and west along Kettle Creek to DP2.2
Combines flow of DP1.1 and DP2.1 within Kettle Creek
2.2 50.0 31.20 1.71 53.5 Continues flowing west along Kettle Creek to DP3.1
Flows to ex. natural swales to basin boundary at DPO5
05 0S5 163.70/ 0.16/ 45.0 26.19 - 42,0 Combines flow within Kettle Creek at DP3.1
Flows overland to ex. natural swale to DP3
3 C 9.38 0.1 11.2) 1.01| 3.96 4.0 Combines flow within Kettle Creek at DP3.1
Combines flow of DP2.2, DPO5 and DP3 within Kettle Creek
3.1 50.0 58.40 1.71 100.2 Continues flowing northwest along Kettle Creek to DP4.1
Flows to ex. natural swale to basin boundary at DPO6
06 0S6 5.80 0.09) 15.1 0.53] 351 1.9 Combines flow within Kettle Creek at DP4.1
Flows to ex. natural swale to DP4
4 D 397 0.09) 11.2/ 0.36| 3.96 1.4 Combines flow within Kettle Creek at DP4.1
Combines flow of DP3.1, DPO6 and DP4 within Kettle Creek
4.1 50.0 59.29 1.71 101.7 Continues flowing north along Kettle Creek off-site
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Canyon Creek Ranch

Subdivision: Canyon Creek Ranch Project No.: 25322.00
Location: El Paso County Calculated By: GAG
Design Storm: 5-Year Checked By:
Date: 10/8/24
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
= g
E ~ 5 & | = -~ S|l 2
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Flows to ex. natural swale to basin boundary at DPO7
o7 0S7 1.04/ 0.09 7.5/ 0.09 4.55 0.4 Combines flow within Kettle Creek at DP5.1
Sheet flows overland to basin boundary at DPO8
08 0S8 0.18 0.09] 7.1 0.02 4.63 0.1 Combines flow within Kettle Creek at DP5.1
Flows to ex. natural swale to DP5
5 E 3.08 0.09 114 0.28 3.94 11 Combines flow within Kettle Creek at DP5.1
Combines flow DP4.1, DPO7, DPO8 and DP5 within Kettle Creek
5.1 50.0 59.68 1.71  102.3 Continues flowing north and then west along Kettle Creek off-site
Sheet flows overland to basin boundary at DP6
6 F 024 0.09) 149 0.02] 353 0.1 Continues flowing west eventually flowing to Kettle Creek off-site
Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
Values in RED determined from the CUHP method for basins over 100 acres. See separate CUHP calculations.
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Canyon Creek Ranch

Subdivision: Canyon Creek Ranch Project No.: 25322.00
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 10/8/24
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
— = o g —
c Y — — — e —_ w
Description | < | £ s £ E&E <L 2 S|1E T = & i = &1 2 = gleglm B E REMARKS
2| & g 8 S5 T ole 5 T ooli s Sle &5 S 5|5 8 =
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o
36 0.62] 50 555/ 45] 2.1]Sheet flows overland to basin boundary at DPO1
01 0s1 1.72| 0.36/ 154/ 0.62 5.84 3.6 Combines flow within Kettle Creek at DP1.1
Flows along ex. natural swales to the ex. 48" RCP culvert at DPO2
02 0S2 |187.10) 041 59.0/ 76.71 - 176.0 Combines flow within Kettle Creek at DP1.1
0.7 0.09] 14.0 485] 7.5/ 1.1]Sheet flows overland to basin boundary at DPO3
03 0S3 0.24/ 036/ 8.7 0.09 7.30 0.7, Combines flow within Kettle Creek at DP1.1
Flows to ex. natural swale to DP1
1 A 439 039 9.0 170 7.20 12.2 Combines flow within Kettle Creek at DP1.1
Combines flow of DPO1, DPO2, DPO3 and DP1 within Kettle Creek
1.1 59.0 79.12) 2.46 194.6 Continues flowing west along Kettle Creek to DP2.2
50 077 76 790 55 2.4|Flows to ex. natural swale to basin boundary at DPO4
04 0S4 213 036 121 0.77 6.46 5.0 Combines flow at ex. triple 24" RCP culvert at DP2.1
Flows to ex. natural swale to DP2
2 B 363 036 122 131 6.43 8.4 Combines flow at ex. triple 24" RCP culvert at DP2.1
Combines flow of DPO4 and DP2 at the ex. triple 24" RCP culvert
2.1 145/ 208 6.000 12.5 Continues flowing north and west along Kettle Creek to DP2.2
0.0/ 0.00 11 430/ 2.1 3.4|Combines flow of DP1.1 and DP2.1 within Kettle Creek
2.2 59.0 81.20 2.46 199.7 Continues flowing west along Kettle Creek to DP3.1
Flows to ex. natural swales to basin boundary at DPO5
05 0S5 |163.70) 041 53.0/ 67.12 - 178.0 Combines flow within Kettle Creek at DP3.1
Flows overland to ex. natural swale to DP3
3 C 9.38 037 112 3.49 6.64 23.2 Combines flow within Kettle Creek at DP3.1
0.0/ 0.00 11 325 2.1 2.6/Combines flow of DP2.2, DPO5 and DP3 within Kettle Creek
3.1 62.4/151.81 2.32) 351.9 Continues flowing northwest along Kettle Creek to DP4.1
12.3]  2.09] 14.8 350/ 7.7) 0.8]Flows to ex. natural swale to basin boundary at DPO6
06 0S6 5.80 0.36 151 2.09 5.89 12.3 Combines flow within Kettle Creek at DP4.1
Flows to ex. natural swale to DP4
4 D 397 036 112 143 6.65 9.5 Combines flow within Kettle Creek at DP4.1
0.0/ 0.000 16 755 2.5 5.0]Combines flow of DP3.1, DPO6 and DP4 within Kettle Creek
4.1 62.4)155.331 2.32| 360.0 Continues flowing north along Kettle Creek off-site
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Canyon Creek Ranch

Subdivision: Canyon Creek Ranch Project No.: 25322.00
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 10/8/24
DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE TRAVEL TIME
" . = 2 —
c = Y —_ —_ — = —_ [%2]
sl & & =2 8 & z|lg 2 g 2|% 2 El8 g B E|E €=
Description g £ s £ & < = S 1E X |= & E < &8l < & g|lB 2 E REMARKS
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2.8 0.37] 234 315/ 9.7) 0.5]Flows to ex. natural swale to basin boundary at DPO7
07 0S7 1.04/ 036 7.5/ 0.37 7.65 2.8 Combines flow within Kettle Creek at DP5.1
05 0.06] 21.0 190] 9.2] 0.3]Sheet flows overland to basin boundary at DPO8
08 0S8 0.18 0.36/ 7.1 0.06 7.78 0.5 Combines flow within Kettle Creek at DP5.1
Flows to ex. natural swale to DP5
5 E 3.08 0.36 114 111 6.61 7.3 Combines flow within Kettle Creek at DP5.1
Combines flow DP4.1, DPO7, DPO8 and DP5 within Kettle Creek
5.1 62.4)156.87 2.32| 363.6 Continues flowing north and then west along Kettle Creek off-site
Sheet flows overland to basin boundary at DP6
6 F 024 036/ 149 0.09 5.93 0.5 Continues flowing west eventually flowing to Kettle Creek off-site
Notes:

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

Values In RED determined trom the CUHP method tor basins over 100 acres. See separate CUHP calculations.
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Summary of CUHP Input Parameters (Version 2.0.1)

Depression Storage

Horton's Infiltration Parameters

DCIA Level and Fractions

Dist. to Decay Dir. Con'ct | Receiv.
Area Centroid Length Slope Percent Pervious Imperv. | Initial Rate | Final Rate Coeff. Imperv. Perv. Percent Eff.
Catchment Name/ID] SWMM Node/ID Raingage Name/ID (sg.mi.) (miles) (miles) (ft./ft.) Imperv. (inches) (inches) (in./hr.) (in.hr.) (1/sec.) [ DCIA Level | Fraction Fraction Imperv.
0s2 5 YR DESIGN STORM 0.292 0.658 1.606 0.059 10.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.20 0.10 8.19
0S3 5 YR DESIGN STORM 0.256 0.512 1.125 0.047 10.0 0.40 0.10 4.50 0.60 0.0018 0.00 0.20 0.10 8.19




(5-year) Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 2.0.1)

Unit Hydrograph Parameters and Results Excess Precip. Storm Hydrograph
W50 W75 Time to Time to Total Runoff per
W50 Before W75 Before Peak Volume Excess Excess Peak [Peak Flow| Volume | UnitArea
Catchment Name/ID | User Comment for Catchment CT Cp (min.) Peak (min.) Peak (min.) [Peak (cfs) (c.f) (inches) (c.f) (min.) (cfs) (c.f) (cfs/acre)
0S2 0.133 0.215 58.7 9.97 30.5 7.05 16.6 149 679,173 0.31 213,763 50.0 41 213,761 0.22
0S3 0.133 0.206 48.2 7.93 25.1 5.61 13.2 159 594,231 0.31 187,028 45.0 42 187,029 0.26




(100-year) Summary of Unit Hydrograph Parameters Used By Program and Calculated Results (Version 2.0.1)

Unit Hydrograph Parameters and Results

Excess Precip.

Storm Hydrograph

W50 W75 Time to Time to Total | Runoff per

W50 Before W75 Before Peak Volume | Excess Excess Peak |Peak Flow| Volume | Unit Area

Catchment Name/ID | User Comment for Catchment CT Cp (min.) Peak (min.) Peak (min.) |Peak (cfs) (c.f) (inches) (c.f.) (min.) (cfs) (c.f.) (cfs/acre)
082 0.130 0.211 58.5 9.79 30.4 6.92 16.3 150 679,173 1.42 967,207 59.0 176 967,198 0.94
0S5 0.130 0.203 48.1 7.79 25.0 5.51 13.0 160 594,231 1.42 846,241 53.0 178 846,245 1.09
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Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Existing 48-Inch CMP (5 year)

Thursday, Oct 10 2024

Invert Elev Dn (ft) = 6939.06 Calculations
Pipe Length (ft) = 50.23 Qmin (cfs) = 41.00
Slope (%) = 5.49 Qmax (cfs) = 41.00
Invert Elev Up (ft) = 6941.82 Tailwater Elev (ft) = Normal
Rise (in) = 48.0
Shape = Circular Highlighted
Span (in) = 48.0 Qtotal (cfs) = 41.00
No. Barrels =1 Qpipe (cfs) = 41.00
n-Value = 0.024 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 11.54
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 6.92
Coeff. K,M,c,Y k = 0.0045, 2,0.0317, 0.69, 0.2 HGL Dn (ft) = 6940.36
HGL Up (ft) = 6943.73
Embankment Hw Elev (ft) = 6944.41
Top Elevation (ft) = 6952.00 Hw/D (ft) = 0.65
Top Width (ft) = 11.00 Flow Regime = Inlet Control
Crest Width (ft) = 100.00
Elev (ft) Existing 48-Inch CMP (5 year) Hw Depth (ft)
6949.00 // 18
6947 // . 518
P o,

3

Circular Culvert

10 158 20 25 30 38 40
HGL Embank

45 50 55 80 85

75

Reach (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Existing 48-Inch CMP (100 year)

Thursday, Oct 10 2024

Invert Elev Dn (ft) = 6939.06 Calculations
Pipe Length (ft) = 50.23 Qmin (cfs) = 176.00
Slope (%) = 5.49 Qmax (cfs) = 176.00
Invert Elev Up (ft) = 6941.82 Tailwater Elev (ft) = Normal
Rise (in) = 48.0
Shape = Circular Highlighted
Span (in) = 48.0 Qtotal (cfs) = 176.00
No. Barrels =1 Qpipe (cfs) = 176.00
n-Value = 0.024 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 14.37
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 14.37
Coeff. K,M,c,Y,k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 6942.82
HGL Up (ft) = 6945.58
Embankment Hw Elev (ft) = 6950.69
Top Elevation (ft) = 6952.00 Hw/D (ft) = 222
Top Width (ft) = 11.00 Flow Regime = Inlet Control
Crest Width (ft) = 100.00
Elev (1t Existing 48-Inch CMP (100 year) Hw Depth (f)
6949.00 // 18
6947 /// B18

T
3

10 15

Circular Culvert

20 25 30 35 40 45
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75
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Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Existing Triple 24-Inch CMP (5-year)

Thursday, Oct 10 2024

Invert Elev Dn (ft) = 6926.27 Calculations
Pipe Length (ft) = 30.57 Qmin (cfs) = 2.00
Slope (%) = 6.28 Qmax (cfs) = 2.00
Invert Elev Up (ft) = 6928.19 Tailwater Elev (ft) = Normal
Rise (in) = 24.0
Shape = Circular Highlighted
Span (in) = 24.0 Qtotal (cfs) = 2.00
No. Barrels =3 Qpipe (cfs) = 2.00
n-Value = 0.024 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 3.96
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 2.49
Coeff. K,M,c,Y k = 0.0045, 2,0.0317, 0.69, 0.2 HGL Dn (ft) = 6926.47
HGL Up (ft) = 6928.47
Embankment Hw Elev (ft) = 6928.50
Top Elevation (ft) = 6934.35 Hw/D (ft) = 0.16
Top Width (ft) = 11.50 Flow Regime = Inlet Control
Crest Width (ft) = 100.00
Elev (ff Existing Triple 24Inch CMP (5.year) Hw Depth (f)
6935.00 | 6.81
£934.00 // 581
6932.04 / \ 33
8931 // \ 2.8
) N

/ Inletcantral
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Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Existing Triple 24-Inch CMP (100-year)

Thursday, Oct 10 2024

Invert Elev Dn (ft) = 6926.27 Calculations
Pipe Length (ft) = 30.57 Qmin (cfs) = 12.50
Slope (%) = 6.28 Qmax (cfs) = 12.50
Invert Elev Up (ft) = 6928.19 Tailwater Elev (ft) = Normal
Rise (in) = 24.0
Shape = Circular Highlighted
Span (in) = 24.0 Qtotal (cfs) = 12.50
No. Barrels =3 Qpipe (cfs) = 1250
n-Value = 0.024 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 6.74
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 4.13
Coeff. K,M,c,Y k = 0.0045, 2,0.0317, 0.69, 0.2 HGL Dn (ft) = 6926.77
HGL Up (ft) = 6928.91
Embankment Hw Elev (ft) = 6929.12
Top Elevation (ft) = 6934.35 Hw/D (ft) = 0.46
Top Width (ft) = 11.50 Flow Regime = Inlet Control
Crest Width (ft) = 100.00
Elev (ff Existing Triple 24-Inch CMP (100-year) Hw Depth (f)
6935.00 | | 6.81
533400 // \\ 581
6932.04 / \\ 33
8931 // \ 2.8
) N

M Inlet condral
|

1.81

0.51

-0.19

ERE]

-2.19
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HEC-RAS Plan: Default Scenario River: DrainagePath 1 Reach: 1  Profile: PF# 1

Reach River Sta Profile Q Total Min Ch EIl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Shear LOB Shear Chan Shear ROB
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (Ib/sq ft) (Ib/sq ft) (Ib/sq ft)

1 1006 PF# 1 176.00 6948.00 6951.91 6949.64 6951.96 0.001344 1.15 124.88 51.48 0.11 0.01 0.26 0.12
1 1005.5 PF# 1 176.00 6948.00 6951.90 6949.15 6951.93 0.000286 0.62 180.87 53.48 0.06 0.05 0.07 0.03
1 1005 PF# 1 176.00 6946.00 6951.90 6947.17 6951.91 0.000162 0.60 230.93 48.75 0.04 0.03 0.06 0.02
1 1004.9 PF# 1 176.00 6944.00 6951.90 6945.43 6951.91 0.000056 0.43 323.32 53.28 0.03 0.01 0.03 0.01
1 1003.9 PF# 1 176.00 6942.00 6951.90 6943.46 6951.90 0.000006 0.16 484.35 65.44 0.01 0.00 0.00 0.00
1 1003.7 Culvert

1 1003.4 PF# 1 176.00 6939.06 6940.68 6940.66 6941.19 0.024549 3.21 35.23 33.96 0.44 1.19 2.48 1.05
1 1003 PF# 1 176.00 6936.00 6938.73 6938.73 6939.77 0.081231 6.20 24.95 14.94 0.79 4.27 8.99

1 1002.5 PF# 1 176.00 6936.00 6936.94 6937.07 6937.59 0.024915 2.11 33.48 39.47 0.40 1.30 1.33

1 1002 PF# 1 176.00 6934.00 6935.54 6935.19 6935.79 0.035765 3.44 47.01 44.10 0.52 1.02 3.02

1 1001.6 PF# 1 176.00 6932.00 6933.64 6933.43 6934.00 0.054100 4.19 38.74 37.47 0.63 1.45 4.51

1 1001 PF# 1 176.00 6928.00 6930.09 6929.84 6930.66 0.078747 5.96 29.22 18.69 0.78 8.40 1.90
1 1000.5 PF# 1 176.00 6926.00 6927.63 6927.63 6928.30 0.041625 3.93 35.58 25.68 0.56 3.83 2.49
1 1000 PF# 1 176.00 6924.00 6924.55 6924.83 6925.51 0.076573 2.77 31.13 57.53 0.66 1.85 2.64 2.56
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HEC-RAS Model Plan: Default Scenario 10/9/2024
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HEC-RAS Model

Plan: Default Scenario 10/9/2024
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HEC-RAS Model

Plan: Default Scenario 10/9/2024
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HEC-RAS Model

Plan: Default Scenario 10/9/2024
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Elevation (ft)

Elevation (ft)

HEC-RAS Model

Plan: Default Scenario 10/9/2024

RS =1002.5
.03 % 1 % .03 %

6960 L

1 egend

] EGPF#1
6955 S

! Crit PF# 1

] WS PF# 1
6950 s

] Ground

4 +

1 Levee
6945+ [}

] Bank Sta
6940

] A

1 . e
6935 T T T T ]

0 50 100 150 200

Station (ft)
HEC-RAS Model Plan: Default Scenario  10/9/2024
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HEC-RAS Model Plan: Default Scenario 10/9/2024
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Elevation (ft)

Elevation (ft)

HEC-RAS Model

Plan: Default Scenario 10/9/2024
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Elevation (ft)

HEC-RAS Model Plan: Default Scenario  10/9/2024
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HEC-RAS Plan: Default Scenario River: DrainagePath 2 Reach: 2 Profile: PF# 1

Reach River Sta Profile Q Total Min Ch EIl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Shear LOB Shear Chan Shear ROB
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (Ib/sq ft) (Ib/sq ft) (Ib/sq ft)

2 1011 PF# 1 12.50 7004.92 7004.18 7004.28 7004.53 0.104321 2.62 15.90 0.00 1.05 1.07
2 1010.4 PF# 1 12.50 6988.00 6988.32 6988.52 6989.00 1.314867 6.60 1.89 7.77 2.36 19.79

2 1009.9 PF# 1 12.50 6987.62 6984.75 6984.61 6984.88 0.008089 4.32 8.03 0.00 0.26
2 1009.6 PF# 1 12.50 6985.60 6984.36 6984.36 6984.51 0.018480 4.00 12.52 0.00 0.37
2 1009 PF# 1 12.50 6980.00 6980.08 6980.24 6981.22 1.058856 2.89 1.90 23.63 1.78 4.79 5.42 5.26
2 1008.5 PF# 1 12.50 6976.00 6976.35 6976.40 6976.59 0.032509 1.23 3.81 11.77 0.38 0.63 0.65
2 1008 PF# 1 12.50 6972.00 6972.22 6972.43 6973.00 0.222414 2.53 2.55 11.77 0.95 3.01 2.94
2 1007.5 PF# 1 12.50 6968.00 6968.42 6968.52 6968.77 0.048287 1.59 3.54 10.29 0.48 1.02 1.03
2 1007 PF# 1 12.50 6964.00 6964.56 6964.72 6965.12 0.107183 2.78 3.12 7.29 0.74 2.46 2.89

2 1006.6 PF# 1 12.50 6962.00 6962.55 6962.45 6962.70 0.052671 2.19 4.95 10.24 0.53 0.96 1.69

2 1006 PF# 1 12.50 6958.00 6958.58 6958.58 6958.83 0.093416 2.94 3.78 7.38 0.71 1.76 3.04

2 1005.8 PF# 1 12.50 6956.00 6956.54 6956.59 6956.84 0.048885 2.05 4.31 8.73 0.51 1.27 1.50

2 1005.5 PF# 1 12.50 6954.00 6954.35 6954.53 6954.91 0.078708 1.89 2.69 8.31 0.60 1.59 1.50

2 1005.1 PF# 1 12.50 6952.00 6952.32 6952.40 6952.64 0.047787 1.42 3.45 11.35 0.46 0.91 0.86

2 1004.5 PF# 1 12.50 6948.00 6948.24 6948.42 6948.83 0.126237 1.94 2.51 11.06 0.72 1.79 1.75

2 1004 PF# 1 12.50 6946.00 6946.40 6946.40 6946.57 0.035516 1.49 5.43 14.90 0.42 0.68 0.86

2 1003.5 PF# 1 12.50 6942.00 6942.56 6942.63 6942.90 0.299013 4.65 2.69 5.94 1.22 8.08

2 1003 PF# 1 12.50 6940.00 6940.68 6940.46 6940.78 0.006701 0.84 6.81 11.22 0.19 0.24 0.25
2 1002.9 PF# 1 12.50 6940.00 6940.47 6940.47 6940.68 0.025803 1.39 5.08 11.43 0.36 0.71 0.67
2 1002.6 PF# 1 12.50 6938.00 6938.20 6938.40 6939.01 0.210120 2.23 2.14 10.92 0.90 2.59 2.46

2 1002.4 PF# 1 12.50 6936.14 6936.23 6936.33 6936.55 0.063176 0.44 2.77 12.67 0.37 0.87 0.16

2 1002 PF# 1 12.50 6934.00 6934.25 6934.29 6934.46 0.042570 1.16 4.04 16.78 0.42 0.62 0.64
2 1001.94 PF# 1 12.50 6932.00 6932.17 6932.22 6932.36 0.057234 1.05 3.94 23.74 0.46 0.59 0.57

2 1001.9 PF# 1 12.50 6928.19 6929.29 6928.57 6929.30 0.001402 0.59 15.94 19.03 0.10 0.05 0.10 0.04
2 1001.4 Culvert

2 1000.9 PF# 1 12.50 6926.00 6926.60 6926.37 6926.65 0.004213 0.62 8.92 16.82 0.15 0.14 0.13

2 1000.6 PF# 1 12.50 6926.00 6926.27 6926.27 6926.40 0.021540 0.87 5.17 19.66 0.30 0.36 0.34

2 1000 PF# 1 12.50 6920.11 6920.08 6920.30 6922.27 1.750225 1.05 13.67 0.00 8.41
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HEC-RAS Model Plan: Default Scenario 10/10/2024

RS =1011
.03 % 1 % .03 >||

7014 L

] egend
70121 EGPF#1

5 (N D i

] Crit PF# 1
7010 -

] WS PF# 1

] e
70087 Ground

] ——
7006 Lezee

Bank Sta
7004 *
7002
7000 r T T T T ]

0 20 40 60 80 100

Station (ft)
HEC-RAS Model Plan: Default Scenario 10/10/2024
RS =1010.4
.03 % 1 % .03 %_

7004 L

| egend
7002+ EG PF# 1

TS feennnennnn
7000 Crit PF# 1

] WS PF# 1
69981 -

1 Ground
6996 —_—

| Levee
69941 ®

| Bank Sta
6992
6990

T T T, p-
6988 | ‘ — ‘ ‘ ‘

20 40 60 80 100

Station (ft)




Elevation (ft)

Elevation (ft)

HEC-RAS Model

Plan: Default Scenario 10/10/2024
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HEC-RAS Model Plan: Default Scenario 10/10/2024
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Elevation (ft)

Elevation (ft)

HEC-RAS Model

Plan: Default Scenario 10/10/2024
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HEC-RAS Model Plan: Default Scenario 10/10/2024
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INTRODUCTION

1.1 Contract Authorization

This Drainage Basin Planning Study was authorized under the terms of an agreement between the City of
Colorado Springs Engineering Development Review and Stormwater Departments and High Valley Land
Company, Inc. and paid for with private funds. This study covers drainage development only within the
Kettle Creek Drainage Basin.

1.2 Purpose and Scope

The purpose of the drainage basin planning study is to give an initial comprehensive study of the entire Kettle
Creek Basin. This Study shall show the conduits, channels, natural drainage courses, detention reservoirs,
easements, culverts and all other hydraulic facilities required to control surface water from the 100-year event
within the Kettle Creek Basin and to carry such waters to points of insignificant impact and to develop a plan
to address future stormwater and infrastructure needs within the Kettle Creek Watershed. The process used to
develop a DBPS provides opportunity for interested parties to offer input on drainage issues, needs, and
facilities within the watershed. The DBPS is intended to provide an inventory of required drainage facilities
and determine a drainage fee per developed acre.

1.3 Past Studies

A complete Drainage Basin Planning Study (DBPS) has not been performed for the entire Kettle Creek
Watershed. However, Master Development Drainage Plans (MDDP) and Final Drainage Reports (FDR) have
been prepared for areas within the study area that have been developed in the last 13 years. A number of
previous studies and reports were reviewed during the preparation of the current study. The most relevant
studies are listed below along with a brief synopsis of the relevance of the current study. Additional reports
that were reviewed are noted in the reference section of this study.

Fountain Creek Watershed Study, January 2009, U.S. Army Corps of Engineers.

The Fountain Creek Watershed Study ties together four separate studies, a hydrology report, a hydraulics
report, and environmental conditions report, and a geomorphology report, into a watershed study establishing
the objectives for reduced flood risk, erosion, and sedimentation in the Fountain Creek Basin. The Watershed
Study presents percent change data for existing versus future peak discharges and volumes in Monument
Creek and adjacent tributaries, although no Kettle Creek flow data is presented in the Watershed Study. The
hydrologic study and hydraulic study were not available from the City of Colorado Springs or from the U.S.
Army Corps of Engineers to compare hydrology for common basins at the time of the preparation of this
DBPS.

Master Development Drainage Plan For North Fork at Briargate, May, 2014, by JR Engineering.

A proposed mixed use development comprised of a single family residential, multifamily, an elementary
school, and park site. The Site covers 267 acres located north-east of Powers Boulevard and Old Ranch
Road.

Kettle Creek DBPS

Kettle Creek Drainage Basin Old Ranch Road Tributary Drainage Basin Planning Study and Master
Development Drainage Plan, April 2001, by JR Engineering. (Kettle Creek MDDP/DBPS)

This MDDP/DBPS covers the portion of the Kettle Creek Basin along old Ranch Road. This study provides
hydrologic data for the existing and future development along Old Ranch Road, Creekside Estates, and
drainage facilities at Pine Creek High School.

U.S. Air Force Academy Kettle Creek Watershed Hydrology Study Findings and Recommendations Report,
March 2002, by URS Group, Inc. (AFA Study)

This report was prepared for the U.S. Air Force Academy to study the hydrologic, hydraulic, and sediment
transport for the entire Kettle Creek basin. The report recommends alternatives to reduce sediment
accumulation, evaluate Preble’s meadow jumping mouse habitat, and enhance existing wetlands on Academy

property.

Flood Insurance Study for EI Paso County and Incorporated Areas

FEMA performed a Flood Insurance Study (FIS) in 1999 with detailed analysis and base flood elevations
from State Highway 83 to Templeton Gap Road at the headwaters of Kettle Creek in the Black Forest. The
FEMA FIRM maps and FIS data are included in Appendix B.

1.4 Stakeholder Process

Stakeholders who may be affected by this study results must be identified and included in numerous public
meetings and presentations to committees, council and commissions. This DBPS is prepared for the High
Valley Land Company, Inc. and is the only stakeholder that is affected in the Kettle Creek Basin study. Thus
there are no stakeholder meetings and presentations required.

1.5 Agency Jurisdictions

Future development in the Kettle Creek basin will predominately be located within the City of Colorado
Springs city limits. Improvements outside the city limits will be located and governed by EIl Paso County.

1.6 General Basin Description

The Kettle Creek watershed is located in the north central portion of El Paso County, Colorado. Kettle Creek
and its tributaries originate on the southern slope of the Black Forest and flow in a southwesterly direction
towards the City of Colorado Springs. The Kettle Creek watershed has a contributing area of approximately
16.41 square miles at its junction with Interstate Highway 25 (I-25).

The headwaters of Kettle Creek are located in the Black Forest, an area dominated by ponderosa pine forest
and grassland on undeveloped large acreage tracts and 2- to 5-acre rural residential lots. In the vicinity of
Powers Boulevard, the watershed changes to predominately undeveloped grassland. Downstream of Powers
Boulevard, the watershed is dominated by residential development consisting of single-family homes,
commercial centers, and vacant land. A vicinity map is provided in Figure 1-1.

Introduction
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4 HYDRAULIC ANALYSIS

4.1 Major Drainageways

A hydraulic analysis was undertaken to evaluate the distribution of flow, determine areas covered by water
during flooding events, and related characteristics of the water flow in the channel and overbank areas along
Kettle Creek. While the hydrologic computations define the rate of flow for floods of selected frequencies at
various points within the drainage basin, the hydraulic computations reflect dynamic conditions of the water
flowing downstream as affected by the channel size, subsurface roughness, structures along the channel,
channel vegetation, and similar physical characteristics. The physical characteristics of Kettle Creek and its
tributaries in combination with the peak flood discharge rates described in Section 3 of this report provide the
primary input characteristics to the hydraulic analysis, and the basis for evaluating the hydraulic adequacy of
the outfall system.

Kettle Creek and its tributaries in the Black Forest area are defined in many places by deep channels with
steep side slopes. A field investigation was conducted throughout the lower portion of the drainage basin,
which will be the segment primarily affected by future development. It is understood that little future
development is expected to occur in the Black Forest.

A field investigation was conducted from Powers Boulevard to 1-25 in August 2014. The site investigation
established a basis to define any areas in need of improvements, and determine the adequacy of the assumed
channel characteristics and existing structures in this area. The visit also identified some areas where stream
bank and bed erosion exists in the lower portion of the basin, and where other physical problems have
resulted due to the stream hydraulics. Some of these areas are presented in Appendix D with photos taken in
August 2014.

4.2 Methodology

421

Hydraulic calculations were performed on Kettle Creek to determine the existing and future floodplain limits.
This was accomplished by utilizing the U.S. Army Corps of Engineer’s HEC-RAS River Analysis System
program (version 4.1.0, January 2010). For this study, Kettle Creek was divided into separate reaches
corresponding to the designations as shown on Figure 3-2, and described in Section 3 of this report. The
delineated historic, existing and future floodplain boundaries can be seen on the work maps, Figures 4-1 and
4-2, and the depths are depicted on the profile sheets included as Figure 4-3 through Figure 4-7.

Parameters

Hydraulic analyses for existing and future hydrologic conditions were completed for the main stem of Kettle
Creek from Howells Road to 1-25. These analyses were completed to represent peak flows for the flood
events with 2-, 5-, 10-, 25-, 50- and 100-year recurrence intervals. Cross-section topography data was
obtained from a triangulated irregular network (TIN) in AutoCAD that was created from the contour
information obtained from City of Colorado Springs FIMS topographic data.

Kettle Creek DBPS

4.2.2

4.2.3

4.2.4

Hydraulic Analysis

Structures

Bridges and ineffective flow areas were added to the HEC-RAS model. Physical parameters for measured
structures were incorporated into the hydraulic model using HEC-RAS bridge and cross-section data editors.
All of the drainageway crossings from Powers Boulevard to 1-25 were modeled to represent existing
conditions which consist of bridges over Kettle Creek. These crossings are located at Powers Boulevard
(bridge), Old Ranch Road (bridge), Otero Avenue (bridge), and Voyager Parkway (State Highway 83)
(bridge).

Reaches

The reach analyzed consists of the Kettle Creek main stem from Howells Road (approximate, Howells Road
does not cross Kettle Creek) to the Kettle Creek Detention Facility just east of 1-25, approximately 24,850
linear feet or 4.7 miles of channel. This downstream limit extends 3,000 feet past the FIS and FEMA FIRM
maps. The upstream limit of model was taken to be the approximate limit of significant planned future
development at the east city limits. Upstream of Howells Road is the Black Forest (EI Paso County
jurisdiction), where land use is expected to remain unchanged in the future. The downstream limit was taken
to be the embankment of the regional detention pond at 1-25. Information from the U.S. Air Force Academy
Kettle Creek Watershed Hydrology Study (April 2002) was used to determine the water surface elevations of
the Kettle Creek detention facility for each respective storm recurrence interval.

The main stem of Kettle Creek in the subject reach is defined by a deeply incised main channel with heavy
brush and wetland-type vegetation. Above the banks of the main channel, overbanks exist within the Kettle
Creek drainageway with steep side slopes and natural grasses and sparse scrub vegetation.

Manning’s n Values

The Manning’s n values were applied across the channel cross-section to reflect changes in vegetative cover
between the main channel and overbank areas. Manning’s n values were obtained from the Major Drainage
chapter of the UDFCD Drainage Criteria Manual. The Manning’s n values for the channels and floodplains
are summarized in Table 4-1.

Table 4-1
Manning's n Values
Historic Existing Future
Parameter Conditions | Conditions | Conditions
Main Channel n 0.100 0.100 0.100
Overbank n 0.030 0.030 0.030

heavy stand of timber and underbrush”.

The Manning’s n for the main channel was selected for “very weedy reaches, deep pools, or floodways with
Manning’s n values for the overbank areas reflect conditions of
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EXISTING CONDITIONS
MODEL RESULTS

JUNCTION 22, AND REACHES 21-22.

(5-YEAR)
5-Year, 2-Hour Storm 5-Year, 2-Hour Storm 5-Year, 24-Hour Storm 5-Year, 24-Hour Storm
Peak Peak Peak Peak
Hydrologic | Drainage | Discharge |Volume Hydrologic | Drainage | Discharge | Volume Hydrologic | Drainage [ pischarge | Volume Hydrologic | Drainage | Discharge | Volume
Element |Area (mi’)[ (CFS) (in) Element |Area(mi)| (CFS) (in) Element |Area(mi®)| (CFS) (in) Element |Area(mi})| (CFS) (in)

Subbasin-1 1.263 286 0.51 Reach-13 11.261 1,473 0.49 Subbasin-1 1.263 315 1.06 Subbasin-16 0.819 193 1.06
Subbasin-2 0.586 160 0.52 Subbasin-18 0.192 50 0.44 Subbasin-2 0.586 173 1.06 Subbasin-17 0.788 184 0.95
Subbasin-3 0.180 56 0.65 Junction-14 11.453 1,473 0.49 Subbasin-3 0.180 56 1.27 Junction-13 11.261 1,730 1.04
Junction-1 2.029 492 0.52 Reach-14 11.453 1,473 0.49 Junction-1 2.029 527 1.08 Reach-13 11.261 1,705 1.04
Reach-1 2.029 490 0.52 Subbasin-19 0.552 86 0.44 Reach-1 2.029 526 1.08 Subbasin-18 0.192 55 0.95
Subbasin-4 0.195 50 0.45 Junction-15 12.005 1,488 0.49 Subbasin-4 0.195 56 0.97 Junction-14 11.453 1,711 1.04
Junction-2 2.224 536 0.52 Reach-15 12.005 1,485 0.49 Junction-2 2.224 572 1.07 Reach-14 11.453 1,710 1.04
Reach-2 2.224 536 0.52 Subbasin-20 0.594 113 0.38 Reach-2 2.224 568 1.07 Subbasin-19 0.552 101 0.95
Subbasin-5 0.625 119 0.56 Junction-16 12.599 1,487 0.49 Subbasin-5 0.625 134 1.14 Junction-15 12.005 1,745 1.03
Junction-3 2.849 644 0.53 Reach-16 12.599 1,487 0.49 Junction-3 2.849 689 1.08 Reach-15 12.005 1,741 1.03
Reach-3 2.849 644 0.53 Subbasin-21 0.417 82 0.33 Reach-3 2.849 689 1.08 Subbasin-20 0.594 134 0.86
Subbasin-6 1.333 203 0.43 Junction-17 13.016 1,487 0.48 Subbasin-6 1.333 240 0.94 Junction-16 12.599 1,760 1.03
Junction-4 4,182 846 0.5 Reach-17 13.016 1,486 0.48 Junction-4 4,182 928 1.04 Reach-16 12.599 1,741 1.03
Reach-4 4,182 846 0.5 Subbasin-22 0.200 24 0.21 Reach-4 4,182 917 1.04 Subbasin-21 0.417 100 0.79
Subbasin-7 0.183 45 0.44 Junction-18 13.216 1,486 0.48 Subbasin-7 0.183 51 0.97 Junction-17 13.016 1,752 1.02
Junction-5 4.365 865 0.49 Reach-18 13.216 1,484 0.48 Junction-5 4.365 940 1.03 Reach-17 13.016 1,752 1.02
Reach-5 4.365 862 0.49 Subbasin-23 0.123 30 0.25 Reach-5 4.365 929 1.03 Subbasin-22 0.200 36 0.59
Subbasin-8 0.288 104 0.52 Junction-19 13.339 1,484 0.47 Subbasin-8 0.288 117 1.1 Junction-18 13.216 1,756 1.01
Junction-6 4.653 885 0.49 Reach-19 13.339 1,482 0.47 Junction-6 4.653 959 1.04 Reach-18 13.216 1,746 1.01
Reach-6 4.653 883 0.49 Subbasin-24 0.453 81 0.45 Reach-6 4.653 944 1.04 Subbasin-23 0.123 42 0.66
Subbasin-9 1.177 195 0.51 Subbasin-25 0.169 206 1.12 Subbasin-9 1.177 223 1.05 Junction-19 13.339 1,748 1.01
Subbasin-10 0.222 55 0.43 Subbasin-26 0.480 111 0.51 Subbasin-10 0.222 62 0.93 Reach-19 13.339 1,747 1.01
Junction-7 1.399 217 0.49 Junction-21 1.102 250 0.58 Junction-7 1.399 252 1.03 Source-1 1.396 109 0.58
Reach-7 1.399 217 0.49 Reach-21 1.102 245 0.58 Reach-7 1.399 250 1.03 Subbasin-28 0.264 38 0.57
Subbasin-11 0.880 302 0.61 Subbasin-27 0.294 139 0.75 Subbasin-11 0.880 322 1.23 Subbasin-29 0.172 37 0.7
Junction-8 2.279 437 0.54 Junction-22 1.396 346 0.61 Junction-8 2.279 484 1.11 Junction-20 0.436 75 0.62
Reach-8 2.279 434 0.54 Reach-22 1.396 344 0.61 Reach-8 2.279 484 1.11 Reach-20 0.436 70 0.62
Subbasin-12 0.552 127 0.5 Subbasin-28 0.264 25 0.19 Subbasin-12 0.552 144 1.06 Subbasin-30 0.364 116 1
Junction-9 2.831 546 0.53 Subbasin-29 0.172 28 0.27 Junction-9 2.831 609 1.1 Junction-23 15.535 1,764 0.96
Reach-9 2.831 545 0.53 Junction-20 0.436 50 0.22 Reach-9 2.831 594 1.1 Reach-23 15.535 1,751 0.96
Junction-10 7.484 1,305 0.51 Reach-20 0.436 50 0.22 Junction-10 7.484 1,444 1.06 Subbasin-31 0.377 217 1.05
Reach-10 7.484 1,305 0.51 Subbasin-30 0.364 107 0.47 Reach-10 7.484 1,428 1.06 Subbasin-32 0.316 124 1.01
Subbasin-13 1.156 183 0.47 Junction-23 15.535 1,484 0.48 Subbasin-13 1.156 212 1 Junction-24 16.228 1,766 0.96
Subbasin-14 0.516 122 0.44 Reach-23 15.535 1,482 0.48 Subbasin-14 0.516 138 0.95 Reach-24 16.228 1,754 0.96
Junction-11 9.156 1,437 0.5 Subbasin-31 0.377 219 0.55 Junction-11 9.156 1,605 1.05 Subbasin-33 0.184 24 0.37
Reach-11 9.156 1,435 0.5 Subbasin-32 0.316 137 0.5 Reach-11 9.156 1,604 1.05 Junction-25 16.412 1,756 0.96
|Subbasin-15 0.498 127 0.47 Junction-24 16.228 1,482 0.48 Subbasin-15 0.498 143 1 Reach-25 16.412 1,750 0.96
Junction-12 9.654 1,445 0.5 Reach-24 16.228 1,481 0.48 Junction-12 9.654 1,636 1.05 Junction-26 16.412 1,750 0.96
Reach-12 9.654 1,442 0.5 Subbasin-33 0.184 13 0.1 Reach-12 9.654 1,634 1.05

Subbasin-16 0.819 175 0.51 Junction-25 16.412 1481.1 0.48
[Subbasin-17 0.788 164 0.44 Reach-25 16.412 1481.1 0.48

Junction-13 11.261 1,475 0.49 Junction-26 16.412 1481.1 0.48 N O TE

1. SOURCE—-1 IS THE 24 HOUR FLOW DATA FOR SUBBASINS 24-27,

SUBBASINS 24-27 DATA HAS

BEEN REPLACED WITH KETTLE CREEK DRAINAGE BASIN OLD RANCH
ROAD TRIBUTARY MASTER DEVELOPMENT PLAN FLOW DATA (JR ENG.

2001).
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EXISTING CONDITIONS
MODEL RESULTS

JUNCTION 22, AND REACHES 21-22.

(100-YEAR)
100-Year, 2-Hour Storm 100-Year, 2-Hour Storm 100-Year, 24-Hour Storm 100-Year, 24-Hour Storm
Peak Peak Peak Peak
Hydrologic | Drainage | Discharge |Volume Hydrologic | Drainage | Discharge |Volume Hydrologic | Drainage [ pischarge |Volume Hydrologic | Drainage | Discharge |Volume
Element Area (mi?) (CFS) (in) Element Area (mi?) (CFS) (in) Element Area (mi’) (CFS) (in) Element Area (mi?) (CFS) (in)

Subbasin-1 1.263 634 1.12 Reach-13 11.261 3,280 1.10 Subbasin-1 1.263 735 2.36 Subbasin-16 0.819 449 2.37
Subbasin-2 0.586 355 1.13 Subbasin-18 0.192 118 1.01 Subbasin-2 0.586 403 2.37 Subbasin-17 0.788 447 2.20
Subbasin-3 0.180 115 1.33 Junction-14 11.453 3,281 I 1.10 Subbasin-3 0.180 122 2.67 Junction-13 11.261 4,038 2.34
Junction-1 2.029 1,082 1.14 Reach-14 11.453 3,279 1.10 Junction-1 2.029 1,217 2.39 Reach-13 11.261 3,975 2.34
Reach-1 2.029 1,080 1.14 Subbasin-19 0.552 201 1.00 Reach-1 2.029 1,216 2.39 Subbasin-18 0.192 134.1 2.2
Subbasin-4 0.195 117 1.03 Junction-15 12.005 3,314 1.09 Subbasin-4 0.195 135 2.22 Junction-14 11.453 3,992 2.34
Junction-2 2.224 1,184 1.13 Reach-15 12.005 3,309 1.09 Junction-2 2.224 1,325 2.38 Reach-14 11.453 3,987 2.34
Reach-2 2.224 1,184 1.13 Subbasin-20 0.594 279 0.91 Reach-2 2.224 1,322 2.38 Subbasin-19 0.552 248 2.19
Subbasin-5 0.625 262 1.21 Junction-16 12.599 3,313 1.09 Subbasin-5 0.625 308 2.52 Junction-15 12.005 4,069 2.33
Junction-3 2.849 1,423 1.15 Reach-16 12.599 3,312 1.09 Junction-3 2.849 1,602 2.41 Reach-15 12.005 4,058 2.33
Reach-3 2.849 1,423 1.15 Subbasin-21 0.417 217 0.84 Reach-3 2.849 1,602 2.41 Subbasin-20 0.594 343 2.06
Subbasin-6 1.333 474 0.99 Junction-17 13.016 3,312 1.08 Subbasin-6 1.333 588 2.18 Junction-16 12.599 4,103 2.32
Junction-4 4.182 1,895 1.10 Reach-17 13.016 3,308 1.08 Junction-4 4.182 2,190 2.34 Reach-16 12.599 4,064 2.32
Reach-4 4.182 1,894 1.10 Subbasin-22 0.200 81 0.64 Reach-4 4.182 2,153 2.34 Subbasin-21 0.417 264 1.96
Subbasin-7 0.183 106 1.03 Junction-18 13.216 3,308 1.07 Subbasin-7 0.183 125 2.24 Junction-17 13.016 4,091 2.31
Junction-5 4.365 1,938 1.10 Reach-18 13.216 3,305 1.07 Junction-5 4.365 2,208 2.33 Reach-17 13.016 4,081 2.31
Reach-5 4.365 1,931 1.10 Subbasin-23 0.123 93 0.71 Reach-5 4.365 2,186 2.33 Subbasin-22 0.200 109 1.66
Subbasin-8 0.288 242 1.17 Junction-19 13.339 3,305 1.07 Subbasin-8 0.288 273.3 2.48 Junction-18 13.216 4,091 2.30
Junction-6 4.653 1,980 1.10 Reach-19 13.339 3,302 1.07 Junction-6 4.653 22533 2.34 Reach-18 13.216 4,080 2.30
Reach-6 4.653 1,977 1.10 Subbasin-24 0.453 188 1.03 Reach-6 4.653 2,213 234 Subbasin-23 0.123 121 1.75
Subbasin-9 1.177 433 1.11 Subbasin-25 0.169 374 2.01 Subbasin-9 1.177 520 235 Junction-19 13.339 4,086 2.29
Subbasin-10 0.222 132 0.99 Subbasin-26 0.480 247 1.12 Subbasin-10 0.222 152 2.17 Reach-19 13.339 4,081 2.29
Junction-7 1.399 483 1.09 Junction-21 1.102 463 1.22 Junction-7 1.399 593 232 Source-1 1.396 576 1.58
Reach-7 1.399 483 1.09 Reach-21 1.102 463 1.22 Reach-7 1.399 538 2.32 Subbasin-28 0.264 120 1.63
Subbasin-11 0.880 657 1.30 Subbasin-27 0.294 279 1.49 Subbasin-11 0.880 720 266 Subbasin-29 0.172 102 1.83
Junction-8 2.279 959 1.17 Junction-22 1.396 689 1.28 Junction-8 2,979 1,114 2.45 Junction-20 0.436 222 1.71
Reach-8 2.279 953 1.17 Reach-22 1.396 687 1.28 Reach-8 2,979 1,112 2.45 Reach-20 0.436 207 1.71
Subbasin-12 0.552 291 1.12 Subbasin-28 0.264 83 0.62 Subbasin-12 0.552 338 2.39 Subbasin-30 0.364 279 2.28
Junction-9 2.831 1,208 1.16 Subbasin-29 0.172 80 0.75 Junction-9 2831 1,403 2.44 Junction-23 15.535 4,121 2.21
Reach-9 2.831 1,205 1.16 Junction-20 0.436 157 0.67 Reach-9 2831 1368 2.44 Reach-23 15.535 4,081 2.21
Junction-10 7.484 2,905 1.12 Reach-20 0.436 156 0.67 Junction-10 7484 3:375 238 Subbasin-31 0.377 490 2.26
Reach-10 7.484 2,903 1.12 Subbasin-30 0.364 250 1.06 Reach-10 7484 3,329 738 Subbasin-32 0.316 289 2.22
Subbasin-13 1.156 418 1.06 Junction-23 15.535 3,305 1.08 Subbasin-13 1156 505 28 Junction-24 16.228 4,114 2.22
Subbasin-14 0.516 285 1.01 Reach-23 15.535 3,298 1.08 Subbasin-14 0.516 337 2.20 Reach-24 16.228 4,096 2.22
Junction-11 9.156 3,198 1.11 Subbasin-31 0.377 458 111 Junction-11 9156 3761 236 Subbasin-33 0.184 93 1.21
Reach-11 9.156 3,195 1.11 Subbasin-32 0.316 298 1.06 Reach-11 9156 3,756 236 Junction-25 16.412 4,102 2.20
|Subbasin-15 0.498 293 1.06 Junction-24 16.228 3,298 1.08 Subbasin-15 0.498 342 28 Reach-25 16.412 4,084 2.20
Junction-12 9.654 3,218 1.11 Reach-?4 16.228 3,297 1.08 Junction-12 9654 3828 735 Junction-26 16.412 4,084 2.20
Reach-12 9.654 3,213 111 Subbasin-33 0.184 57 0.41 Reach-12 9.654 3,823 535

Subbasin-16 0.819 387 1.12 Junction-25 16.412 3297.4 1.07
[Subbasin-17 0.788 382 1.01 Reach-25 16.412 3297.4 1.07

Junction-13 11.261 3,283 1.10 Junction-26 16.412 3297.4 1.07 NOTE:

1. SOURCE-1 IS THE 24 HOUR FLOW DATA FOR SUBBASINS 24-27,

SUBBASINS 24-27 DATA HAS

BEEN REPLACED WITH KETTLE CREEK DRAINAGE BASIN OLD RANCH
ROAD TRIBUTARY MASTER DEVELOPMENT PLAN FLOW DATA (JR ENG.

2001).
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CANYON CREEK RANCH
EXISTING DRAINAGE MAP
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CANYON CREEK RANCH
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lpackman
Text Box
It appears that developed flows are exactly the same to predeveloped flows. Revise calculations to include flows.

lpackman
Text Box
Per ECM 3.3.4 ditches or swales that convey more than 15 cfs need to be in a drainage easement. Determine the dimension of the drainage easements that are necessary and include those in the final plat drawing.
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