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

Mike Bramlett, Colorado P.E. # 32314 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: SR Land, LLC

By:

Title:
Address: 20 Boulder Crescent, Suite 210

Colorado Springs, CO 80903

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

Jennifer Irvine, P.E. Date
County Engineer/ ECM Administrator

Conditions:
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PURPOSE

This document is the Final Drainage Report for Sterling Ranch Filing No.2. The purpose of this
document is to identify and analyze the on and offsite drainage patterns and to ensure that post
development runoff is routed through the site safely and in a manner that satisfies the requirements
set forth by the El Paso County Drainage Criteria Manual.  The following report is an analysis of the
drainage for the entire development and surrounding areas.

GENERAL LOCATION AND DESCRIPTION

Location
Sterling Ranch Filing No. 2 is located in Section 32, Township 12 South, Range 65 West of the 6th

Principal Meridian, Section 33, Township 12 South, Range 65 West of the 6th Principal Meridian and
Section 4, Township 13 South, Range 65 West of the 6th Principal Meridian within unincorporated El
Paso County, Colorado. The site is bound on the west by existing Vollmer Road. The site is bound on
the north by the Barbarick Subdivision. The property is bound to the east by the Sterling Ranch
Phase 2 and Vollmer Road to the west. The site is bound on the south by Sterling Ranch Road and
Marksheffel Road. Sterling Ranch lies within the Sand Creek Drainage Basin. Flows from this site
are tributary to Sand Creek.

Description of Property
Sterling Ranch Filing No. 2 consists of 49.643 acres and is presently undeveloped. Vegetation is
sparse, consisting of native grasses.  Existing site terrain generally slopes from north to south at
grade rates that vary between 2% and 8%.

Sterling Ranch Filing No. 2 is currently zoned "RS-5000" for residential single family development.
Improvements proposed for the site include paved, streets, trails, utilities, and storm drainage
improvements, drainage swales, and detention ponds as normally constructed for a residential
development.  Two full spectrum detention facilities are proposed to be constructed to provide water
quality treatment and detain stormwater for the development. The proposed water quality and
detention facilities will also be designed to incorporate the Sterling Ranch Phase 2 and Copper Chase
at Sterling Ranch developments as well as other offsite areas. Approximately 174 acres are tributary
to Pond W5 which includes all 49 acres of Sterling Ranch Filing No. 2. Approximately 350.74 acres
of offsite area are tributary to Pond W-4.

Soils for this project are classified as Blakeland Loamy Sand (8), Flakeland-Fluvaquentic
Haplaquolis (9) and Columbine Gravelly Sandy Loam (19).  These soils are characterized as
Hydrologic Soil Types "A". Group A soils exhibit high infiltration rates when thoroughly wet, and
consist mainly of deep, well drained to excessively drained sands or gravelly sands. Pring Coarse
Sandy Loam (71) is characterized as Hydrologic Soil Types "B".  Group B soils exhibit moderate
infiltration rate when thoroughly wet, and consist primarily of deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.  A soil map of the site
can be found in Appendix A.
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Wetlands
Sterling Ranch was authorized under Section 404 of the Clean Water Act to discharge dredged and
fill materials into waters of the United States to conduct work associated with construction of
Sterling Ranch Residential Development in accordance with Action Number SPA-2015-00428-SCO.
A copy of the permit is within the Appendix of this report.  For the construction of Sterling Ranch
Filing No. 1, ~2950 square feet of wetlands will be displaced and mitigated.  The disturbance areas
are located within the general area of Pond W5 and Pond W4, which outfall into the Sand Creek
Channel.  A mitigation area is designated on the construction drawings. Coordination with the
wetlands consultant and the Army Corp of Engineers will be in conformance with the wetland
permit.  No other construction associated with Sterling Ranch Filing No. 1 will disturb the existing
wetlands. Sterling Ranch Filing No. 2 will have significant wetland disturbance.  The area(s) of
mitigation are shown on the construction drawings and are also included in this report. The memo
and map from Core Consultants showing intent to have wetlands delineated in the Filing No. 2 areas
of wetland disturbance and mitigation can be found in the appendix.

Floodplain Statement
Based on the FEMA FIRM Maps number 08041C0533G, dated December 7, 2018, a portion of the
project site that is adjacent to the existing drainageway lies within Zone AE. Zone AE is defined as
area subject to inundation by the 1-percent-annual-chance flood event. The majority of the proposed
development lies within Zone X. Zone X is defined as area outside the Special Flood Hazard Area
(SFHA) and higher than the elevation of the 0.2-percent-annual-chance (or 500-year) flood. No
grading operations are proposed within the Zone AE at this time.  FIRM Maps have been presented
in Appendix A.

DRAINAGE BASINS AND SUB-BASINS

Existing Major Basin Descriptions
The Sterling Ranch Filing No. 2 site consists of 49.643 acres and is located in the Sand Creek
Drainage Basin.  This area was previously studied in the "Sand Creek Drainage Basin Planning
Study" (DBPS) prepared by Kiowa Corporation, revised March 1996.  More recently the area was
studied in the "Preliminary Drainage Report for Sterling Ranch-Phase 1", dated May 2015, by M&S
Civil Consultants, Inc.

The Sand Creek DBPS assumed the Sterling Ranch property to have a "large lot residential" use for
the majority of the site.  However, the proposed master plan is a mix of; school, multi-family, single-
family, and commercial land uses, resulting in higher runoff.  The site generally drains from north to
south consisting of rolling hills.  Currently, the site is used as pasture land for cattle.  Sand Creek is
located east of the site running north to south.  This reach of drainage conveyance is not currently
improved.  There are a few stock ponds within the creek channel used for cattle watering.
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A planned subdivision to the north of the proposed site known as Barbarick Subdivision will release
flows onto the Sterling Ranch Filing No. 2 site.  These flows are collected by detention ponds and are
released at the north property line of the proposed Sterling Ranch Filing No. 2 site. See “Final
Drainage Report for Barbarick Subdivision, Portions of Lots 1, 2 and Lots 3 & 4, by Matrix Design
Group, June 2016”.  These offsite flows have been accounted for in order to ensure the proposed
storm sewer infrastructure will have adequate capacity. If future offsite development occurs upstream
of Sterling Ranch from the west, the properties will be required to detain to historic/ existing
conditions per the County / City drainage criteria. A proposed drainage map showing these offsite
basins can be found in Appendix E.

The following drainage basin narratives are based on information derived from field visits, USGS
topographic mapping, aerial topography, field surveys and information provided by others familiar with
the site.  A “sheet flow” verses “concentrated ditch flow” designation was determined as best as
possible from the available source topography, actual conditions may vary.  A summary of peak runoff
for the basins and designated design points are depicted on the Existing Conditions Drainage Map in
the appendix.

Existing Sub-basin Drainage
Basin EXA1 (Q5=7.2 cfs, Q100=12.1 cfs) is 17.68 acres and is primarily open space and the existing
Vollmer road. Runoff from this basin drains to the south east to DP 1 where it ultimately outfalls into
the Sand Creek Drainageway.

Basin EXA2 (Q5=5.4 cfs, Q100=9.0 cfs) is 19.59 acres and is primarily open space and the existing
Vollmer Road. Runoff from this basin drains to the south east to DP 2. Runoff is captured by an
existing swale at DP 4.1 where it is conveyed to the Sand Creek Drainageway.

Basin EXA3 (Q5=1.4 cfs, Q100=2.3 cfs) is 5.66 acres and is primarily open space. Runoff from this
basin drains south to DP 3 where it ultimately outfalls into the Sand Creek Drainageway.

Basin EXA4 (Q5=10.6 cfs, Q100=17.8 cfs) is 50.72 and is primarily open space. Runoff from this
basin drains to the south to DP 4. Runoff is then captured by an existing swale at DP 4.1 where it is
conveyed to the Sand Creek Drainageway.

Basin EXB (Q5=3.0 cfs, Q100=5.0 cfs) is 11.78 acres and is comprised of open space and a portion of
Sand Creek along the eastern most portion of the Sterling Ranch Filing No. 2 site. Runoff from this
basin drains into Sand Creek.

Basin OS1 (Q5=23.9 cfs, Q100=40.1 cfs) is 23.82 acres and is located just north of the site.  Flows
from this sub-basin flow directly onto basin A4.  Runoff from this sub-basin eventually flow to the
existing swale at DP 4.1 where it is conveyed into Sand Creek.

dsdrice
Callout
existing

dsdrice
 will

dsdrice
Callout
Phase 2?

dsdrice
Text Box
(Sand Creek tributary reach 159?)

dsdrice
Callout
EX



Final Drainage Report
Sterling Ranch Filing No. 2

4

Basin OS2 (Q5=37.3 cfs, Q100=62.6 cfs) is comprised of 85.59 acres. Flows from this sub-basin flow
directly onto basin A4.  Runoff from this sub-basin eventually flow to the existing swale at DP 4.1
where it is conveyed into Sand Creek.

Basin OS3 (Q5=1.8 cfs, Q100=3.1 cfs) is 6.66 acres and is located just north of the site.  Flows from
this sub-basin flow directly onto basin A4.  Runoff from this sub-basin eventually flow to the
existing swale at DP 4.1 where it is conveyed into Sand Creek.

Basin OS4 (Q5=0.5 cfs, Q100=0.9 cfs) is 2.19 acres is comprised of open space just north of the site.
Runoff from this basin drains south directly onto Basin B1 where it outfalls directly into Sand Creek.

Basin OS5 (Q5=7.5 cfs, Q100=23.4 cfs) is 9.27 acres and is comprised of existing single family
residential.  Runoff from this site drains southwest onto basin A4 where it eventually flows to the
existing swale at DP 4.1. From here, it is conveyed south into Sand Creek.

Proposed Sub-basin Drainage
 The following is a description of the offsite and onsite basins, offsite bypass flows and the overall
future drainage characteristics for the development of Sterling Ranch Filing No. 2. Ponds W4 and
W5 are sized for the ultimate development, therefore, future developments have been included. As
the future sites develop, final drainage reports will be completed to confirm the assumptions made in
this report. Calculations have been provided to show the proposed storm infrastructure will
adequately convey flows in the ultimate condition.  The following basins parameters and developed
runoff were determined using the Rational Method.  Surface flow is designated as design points with
whole numbers (1) and storm sewer routing as design points with decimals (1.0). See Appendix B for
all Rational Method calculations and storm water routing.

Basin A consists of Sub-Basins A1-A22 combining for a total of 123.19 acres.  This basin represents
all 49.643 acres of the proposed Sterling Ranch Filing 2 development.  This basin is primarily single-
family residential, roadway and minor open space.  This basin also contains future commercial sites,
the future Sterling Ranch Phase 2 development, the proposed Copper Chase at Sterling Ranch
Development and a proposed school site. Stormwater runoff is conveyed via public streets where it is
captured via a series of on-grade and sump inlets.  Runoff is then piped to a proposed onsite Full
Spectrum Detention Pond W5. From the detention pond, the treated flows are then released directly
into the Sand Creek Drainageway at below historic rates.

Sub-basin A1 (Q5=4.4 cfs, Q100=9.4 cfs) consists of approximately 2.06 acres and is the northern
most portion of the Sterling Ranch Filing No. 2 Phase 1 development.  This basin is primarily single-
family residential and minor open space.  Runoff from this sub-basin will be conveyed via sheet flow
and curb and gutter then captured by a 10’ on-grade inlet at DP 1. From here, the flow is piped to
Pond W5.

Sub-basin A2 (Q5=1.9 cfs, Q100=3.9 cfs) consists of approximately 0.82 acres and is the north eastern
most portion of the Sterling Ranch Filing No. 2 Phase 1 development.  This basin is primarily
multifamily residential and minor open space.  Runoff from this sub-basin will be conveyed via sheet
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flow and curb and gutter then captured by a 10’ Type R on-grade inlet at DP 2. From here, the flow is
piped to Pond W5.

Sub-basin A3 (Q5=11.1 cfs, Q100=24.7 cfs) consists of approximately 6.76 acres and is the north
western most portion of the Sterling Ranch Filing No. 2 Phase 1 development.  This basin is primarily
single-family residential and minor open space.  Runoff from this sub-basin will be conveyed via
sheet flow and curb and gutter to a 15’ Type-R on-grade inlet at DP 3. From here, the flow is piped to
Pond W5 along with the flows from Sub-basin A1 & A2.

Sub-basin A4 (Q5=3.7 cfs, Q100=7.4 cfs) consists of approximately 1.51 acres and is the southern
portion of Alzada Drive and this basin is primarily single-family residential(Copper Chase at Sterling
Ranch) and proposed roadway.  Runoff from this sub-basin will be conveyed via sheet flow and curb
and gutter to a 10’ Type-R on-grade inlet at DP 4. From here, the flow is piped to Pond W5 along
with the flows from Sub-basin A1-A3.

Sub-basin A5 (Q5=4.1 cfs, Q100=8.3 cfs) consists of approximately 1.70 acres and is the western
portion of Bynum Drive. This basin is primarily single-family residential and proposed roadway.
Runoff from this sub-basin will be conveyed via sheet flow and curb and gutter to a 15’ Type R on-
grade inlet at DP 5. From here, the flow is piped to Pond W5 along with the flows from Sub-basin
A1-A4.

Sub-basin A6A (Q5=2.2 cfs, Q100=4.1 cfs) consists of approximately 0.53 acres. This basin will serve
as a commercial tract.  Runoff from this sub-basin will sheet flow to DP 6A where it flows via curb
and gutter to the 15’ Type R inlet at DP6. From here, the flow is piped to Pond W5 along with the
flows from Sub-basin A1-A5.

Sub-basin A6 (Q5=3.3 cfs, Q100=6.6 cfs) consists of approximately 1.37 acres and is the eastern
portion of Bynum Drive. This basin is primarily single-family residential and proposed roadway.
Runoff from this sub-basin will be conveyed via sheet flow and curb and gutter to a 15’ Type R inlet
on-grade inlet at DP 6. From here, the flow is piped to Pond W5 along with the flows from Sub-basin
A1-A6A.

Sub-basin A7 (Q5=27.5 cfs, Q100=60.6 cfs) represents the future Copper Chase at Sterling Ranch
development and consists of approximately 19.00 acres. This basin is primarily single-family
residential and open space.  Runoff from this sub-basin will be conveyed via sheet flow and curb and
gutter to a 36” RCP storm sewer stub at DP 7. From here, the flow is piped to Pond W5 along with
the flows from Sub-basin A1-A6.  Prior to being developed, storm runoff from this sub-basin will
overland flow to temporary swales, where the flows will be captured by an interim 36” FES and
piped to Pond W5.

Sub-basin A8 (Q5=3.0 cfs, Q100=6.3 cfs) consists of approximately 1.48 acres and is the south
western portion of Sterling Ranch Road. This basin is primarily single-family residential and
proposed roadway.  Runoff from this sub-basin will be conveyed via sheet flow and curb and gutter
to a 15’ Type R on-grade inlet at DP 8. From here, the flow is piped to Pond W5 along with the flows
from Sub-basin A1-A7.

Sub-basin A9 (Q5=1.9 cfs, Q100=3.7 cfs) consists of approximately 0.61acres and is the south eastern
portion of Sterling Ranch Road. This basin is comprised primarily of the proposed roadway.  Runoff
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from this sub-basin will be conveyed via sheet flow and curb and gutter to a 15’ Type R on-grade
inlet at DP 9. From here, the flow is piped to Pond W5 along with the flows from Sub-basin A1-A8.

Sub-basin A10 (Q5=9.2 cfs, Q100=17.3 cfs) consists of approximately 2.61 acres and is the south
western portion of Marksheffel Road. This basin is comprised primarily of the proposed roadway.
Runoff from this sub-basin will be conveyed via sheet flow and curb and gutter to a 15’ Type R on-
grade inlet at DP 10. From here, the flow is piped to Pond W5 along with the flows from Sub-basin
A1-A9.

Sub-basin A11 (Q5=9.5 cfs, Q100=18.1 cfs) consists of approximately 2.89 acres and is the north
western portion of Marksheffel Road. This basin is comprised primarily of the proposed roadway.
Runoff from this sub-basin will be conveyed via sheet flow and curb and gutter to a 15’ Type R on-
grade inlet at DP 11. From here, the flow is piped to Pond W5 along with the flows from Sub-basin
A1-A10.

Sub-basin A12 (Q5=1.9 cfs, Q100=9.5 cfs) consists of approximately 3.87 acres and represents the
open space area between the Sterling Ranch Filing No. 2 Phases 1 & 2 developments. This basin is
primarily open space.  This basin also contains a 50’ and 30’ gas easement that contain 3 major gas
lines.  Runoff from this sub-basin will be conveyed via sheet flow and earthen swale to an area inlet
at DP 12. From here, the flow is piped to Pond W5 along with the flows from Sub-basin A1-A11.

Sub-basin A13 (Q5=15.7 cfs, Q100=34.6 cfs) consists of approximately 9.65 acres and is the northern
portion of the future Sterling Ranch Phase 2 development. This basin is primarily single-family
residential and minor open space.  Runoff from this sub-basin will be captured by a storm sewer stub
at DP 13. From here, the flow is piped to Pond W5 along with the flows from Sub-basin A1-A12.
Prior to being developed, storm runoff from this sub-basin will overland flow to temporary swales,
where the flows will be captured by an interim 36” FES and piped to Pond W5.

Sub-basin A14 (Q5=16.0 cfs, Q100=37.9 cfs) consists of approximately 11.76 acres and is the
proposed future school site on the northern side of Sterling Ranch Road. Runoff from this sub-basin
will be routed to a 36” RCP storm sewer stub at DP 14. From here, the flow is piped to Pond W5
along with the flows from Sub-basin A1-A13. Prior to being developed, storm runoff from this sub-
basin will overland flow to temporary swales, where the flows will be captured by an interim 36”
FES and piped to Pond W5.

Sub-basin A15 (Q5=5.4 cfs, Q100=11.7 cfs) consists of approximately 2.91 acres and is the north
eastern portion of Sterling Ranch Road. This basin is primarily single-family residential and
proposed roadway.  Runoff from this sub-basin will be conveyed via sheet flow and curb and gutter
to a 15’ Type R on-grade inlet at DP 15. From here, the flow is piped to Pond W5 along with the
flows from Sub-basin A1-A14.

Sub-basin A16 (Q5=4.4 cfs, Q100=9.6 cfs) consists of approximately 2.34 acres and is the south
eastern portion of Sterling Ranch Road. This basin is primarily single-family residential and
proposed roadway.  Runoff from this sub-basin will be conveyed via sheet flow and curb and gutter
to a 15’ Type R on-grade inlet at DP 16. From here, the flow is piped to Pond W5 along with the
flows from Sub-basin A1-A15.

Sub-basin A17 (Q5=1.4 cfs, Q100=4.7 cfs) consists of approximately 1.76 acres and is the open space
located along the western portion of the sterling Ranch Phase 2 development south of Sterling Ranch
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Road. This basin is primarily single-family open space with a small amount of lot runoff.  Runoff
from this sub-basin will be captured by a future Type C inlet at DP 17 and coveyed via sheet flow
and a drainage swale. From here, the flow is piped to Pond W5 along with the flows from Sub-basin
A1-A16.

Sub-basin A18 (Q5=4.3 cfs, Q100=14.0 cfs) consists of approximately 5.27 acres and is the
commercial site and open space located at the corner of Sterling Ranch Road and Marksheffel Road.
This basin is primarily open space and a commercial lot.  Runoff from this sub-basin will sheetflow
to a 24” RCP storm sewer stub located at DP 18. From here, the flow is piped to Pond W5 along with
the flows from Sub-basin A1-A17.

Sub-basin A19 (Q5=38.8 cfs, Q100=85.4 cfs) consists of approximately 31.85 acres and is the
southern portion of the future Sterling Ranch Phase 2 development. This basin is primarily single-
family residential and minor open space.  Runoff from this sub-basin will be routed to a 42” storm
sewer stub at DP 19 via curb and gutter and storm sewer. From here, the flow is piped to Pond W5
along with the flows from Sub-basin A1-A18. Prior to being developed, stormwater runoff from this
sub-basin will overland flow directly into Pond W5.

Sub-basin A20 (Q5=6.6 cfs, Q100=12.2 cfs) consists of approximately 1.83 acres and is the south
western portion of Marksheffel Road. This basin is primarily proposed roadway and landscaping.
Runoff from this sub-basin will be conveyed via sheet flow and curb and gutter to a future 15’ Type
R on-grade inlet at DP 20. From here, the flow is piped directly to Pond W5 along with the flows
from Sub-basin A21.

Sub-basin A21 (Q5=6.8 cfs, Q100=12.6 cfs) consists of approximately 1.93 acres and is the south
eastern portion of Marksheffel Road. This basin is primarily proposed roadway and landscaping.
Runoff from this sub-basin will be conveyed via sheet flow and curb and gutter to a future 15’ Type
R on-grade inlet at DP 21. From here, the flow is piped directly to Pond W5 along with the flows
from Sub-basin A20.

Sub-basin A22 (Q5=2.7 cfs, Q100=15.4 cfs) consists of approximately 8.68 acres and represents Pond
W5. This basin is primarily multifamily residential and open space.  Runoff from this sub-basin will
sheet flow directly into Pond W5 and be conveyed to DP 22. From here, the flow will combine with
the runoff from Basin A. An outlet structure will release the treated flows directly into the Sand
Creek Drainageway.

Basin B consists of Sub-Basins B1-B5 combining for a total of 13.77 acres.  This basin represents
Vollmer Road and Pond W4. This basin is primarily proposed roadway.  Stormwater runoff is
conveyed via Vollmer Road where it is captured via a series of on-grade and sump inlets.  Runoff is
then piped to a proposed roadside swale where it will ultimately outfall into the onsite Pond W4.
From the detention pond, the treated flows are then released into a storm sewer system that conveys
them directly into the Sand Creek Drainageway at below historic rates along with the treated flows
from Pond W5.

Sub-basin B1 (Q5=8.8 cfs, Q100=15.8 cfs) consists of approximately 2.98 acres and is the north
eastern portion of Vollmer Road. This basin is primarily proposed roadway and landscaping.  Runoff
from this sub-basin will be conveyed via sheet flow and curb and gutter to a 15’ Type R on-grade
inlet at DP 23. From here, the flow is piped to a proposed roadside swale.  This swale will convey the
runoff from Sub-basin B1 to Pond W4.
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Sub-basin B2 (Q5=11.5 cfs, Q100=20.6 cfs) consists of approximately 3.89 acres and is the north
western portion of Vollmer Road. This basin is primarily proposed roadway and landscaping.
Runoff from this sub-basin will be conveyed via curb and gutter and sheet flow then captured by a
15’ Typr R on-grade inlet at DP 24. From here, the flow is piped to a proposed roadside swale.  This
swale will convey the runoff from Sub-basin B1 and Sub-basin B2 to Pond W4.

Sub-basin B3 (Q5=7.8 cfs, Q100=14.0 cfs) consists of approximately 2.05 acres and is the south
eastern portion of Vollmer Road. This basin is primarily proposed of roadway and landscaping.
Runoff from this sub-basin will be conveyed via sheet flow and curb and gutter then captured by a
15’ Type R sump inlet at DP 27. From here, the flow is piped directly to Pond W4.

Sub-basin B4 (Q5=7.4 cfs, Q100=13.2 cfs) consists of approximately 1.94 acres and is the south
eastern portion of Vollmer Road. This basin is primarily proposed roadway and landscaping.  Runoff
from this sub-basin will be conveyed via sheet flow and curb and gutter then captured by a 15’ Type
R sump inlet at DP 28. From here, the flow is piped directly to Pond W4.

Sub-basin B5 (Q5=0.9 cfs, Q100=6.4 cfs) consists of approximately 2.91 acres and represents Pond
W4. This basin is primarily open space.  Runoff from this sub-basin will sheet flow directly into
Pond W4 and be conveyed to DP 30. From here, the flow will combine with the runoff from Basin B,
and Basins OS20 & OS21. An outlet structure will release the treated flows directly into the Sand
Creek Drainageway along with treated flows from Pond W5.

Basin C consists of Sub-Basins C1-C2 combining for a total of 13.07 acres.  This basin represents the
future commercial sites located along Marksheffel Road.  This basin is primarily proposed roadway
and future commercial developments.  Stormwater runoff is conveyed via a drainage swale to a 66”
RCP where it combines with treated flows from Pond W5 and is released into Sand Creek.

Sub-basin C1 (Q5=2.0 cfs, Q100=15.0 cfs) consists of approximately 8.01 acres and is the commercial
lot located at the corner of Vollmer Road and Marksheffel Road.  Runoff from this sub-basin will be
captured by a future onsite water quality pond, where it will release to a storm sewer stub located at
DP 31.  From here, the flow is piped directly to the Sand Creek Drainageway along with treated
flows from Pond W5 and Pond W4.  In the interim condition, flows will enter an earthen swale at DP
31 and will be routed through Sub-basin C2 to DP 32.

Sub-basin C2 (Q5=1.4 cfs, Q100=10.0 cfs) consists of approximately 5.06 acres located in the
southwest corner of the development and has the Sanitary Sewer Lift Station for Sterling Ranch.
Runoff from this sub-basin will be captured by a future onsite water quality pond, where it will
release to a storm sewer stub located at DP 32.  From here, the flow is piped directly to the Sand
Creek Drainageway along with treated flows from Pond W4 and Pond W5.  In the interim condition,
flows generated within this basin combine with the flows from sub-basin C1 in an earthen swale
where they will enter a 66” RCP where the flow is piped directly to the Sand Creek Drainageway
along with treated flows from Pond W4 and Pond W5.

Basin OS consists of Sub-Basins OS2-OS4, OS20, OS21A, and OS21B combining for a total of
387.75 acres.  This basin represents the offsite flows that have been incorporated in the storm sewer
and pond design.  Sub basins OS20, OS21A, and OS21B represent the low density residential land
located to the west of the site along Vollmer Road.  Sub-basins OS2 and OS3 represent the future
Barbarick Subdivision directly north of the site.  Sub-basin OS4 represents the existing residential
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lots located just east of the Pond W5 location.  Flows from these sub-basins enter the site or are
captured directly by one of the proposed detention ponds. Each sub-basin is discussed in more detail
below.

Sub-basin OS20 (Q5=33.7 cfs, Q100=226.1 cfs) consists of approximately 308.0 acres and represents
the offsite basin to the northwest of the site.  This basin is comprised of partially developed low
density residential.  Runoff from this basin overland flows to a roadside swale along Vollmer Road.
Flows in the swale will be routed through an existing 3.5’ x 5.5’ HECMP at DP 25 where it will
outfall into Pond W4.  A riprap apron will be constructed to dissipate energy and prevent local scour
at the outlet.

Sub-basin OS21A (Q5=2.8 cfs, Q100=18.7 cfs) consists of approximately 20.26 acres and represents
the offsite basin to the west of the site.  This basin is comprised of partially developed low density
residential.  Runoff from this basin overland flows to a roadside swale along Vollmer Road at DP 26.
Flows in the swale will outfall directly into Pond W4.  A riprap apron will be constructed to dissipate
energy and prevent local scour at the outlet.

Sub-basin OS21B (Q5=2.1 cfs, Q100=14.5 cfs) consists of approximately 8.71 acres and represents the
offsite basin to the west of the site.  This basin is comprised of partially developed low density
residential.  Runoff from this basin will overland flow to a propose Type D inlet at DP 29. Flows will
then outfall directly into Pond W4 and will utilize a forebay to dissipate energy.  From here, the
flows will be treated and outfall into the Sand Creek Drainageway.

Sub-basin OS2 (Q5=13.8 cfs, Q100=39.1 cfs) consists of approximately 17.0 acres and represents the
western portion of the Barbarick Subdivision.  Developed flows from this basin will be captured by a
future onsite detention pond and released directly onto the Sterling Ranch Filing No. 2 Site.  A storm
sewer stub has been proposed to capture these flows at DP OS2. From here, the treated flows will be
piped to Pond W5 where it will ultimately outfall into the Sand Creek Drainageway.

Sub-basin OS3 (Q5=17.6 cfs, Q100=48.9 cfs) consists of approximately 28.7 acres and represents the
eastern portion of the Barbarick Subdivision.  Developed flows from this basin will be captured by a
future onsite detention pond and released directly onto the Sterling Ranch Filing No. 2 Site.  A storm
sewer stub has been proposed to capture these flows at DP OS3. From here, the treated flows will be
piped to Pond W5 where it will ultimately outfall into the Sand Creek Drainageway.

Sub-basin OS4 (Q5=2.6 cfs, Q100=8.8 cfs) consists of approximately 5.08 acres and represents the
existing residential lots to the east of the proposed Pond W5. Existing flows from this basin will
overland flow directly onto the Sterling Ranch Filing No. 2 Site into Pond W5.  From here, the
treated flows will outfall into the Sand Creek Drainageway.

There will be bank stabilization improvements to the Sand Creek Drainage Channel with the
development of the Sterling Ranch Filing No. 2 site to maintain the integrity of Pond W5. However,
channel improvements for Sand Creek (checks, drops, etc.) will be installed in accordance with the
analysis performed by Kiowa Engineering.
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DRAINAGE DESIGN CRITERIA

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

Hydrologic Criteria
All hydrologic data was obtained from the “El Paso Drainage Criteria Manual" Volumes 1 and 2, and
the “Urban Drainage and Flood Control District Urban Storm Drainage Criteria Manual” Volumes 1,
2, and 3. Onsite drainage improvements were designed based on the 5 year (minor) storm event and
the 100-year (major) storm event. One hour point rainfall data for the storm events is identified in the
table below.  Rational Method calculations were prepared, in accordance with Section 3.0 of the
EPCDCM, for the sub-basins that directly impact the sizing of the proposed storm sewer outfalls.
Rational method calculations are presented in Appendix B.

Table 1: 1-hr Point Rainfall Data

Storm Rainfall (in.)
5-year 1.50

100-year 2.52

Hydraulic Criteria
Mile High Flood District’s MHFD-Detention, Version 4.03 workbook was used for pond sizing.
Required detention volumes and allowable release rates were designed per USDCM and
CCS/EPCDCM. Pond sizing spreadsheets are presented in Appendix C. The Mile High Flood
District’s spreadsheet UD_Inlet v4.05, released March 2017, was also utilized to determine street and
inlet capacities of the development. Using Storm StormCAD V8i, a modeling program for
stormwater drainage, the hydraulic grade lines and energy grade lines were determined for the storm
sewer network.  Manhole and pipe losses for the model were obtained from the Modeling Hydraulic
and Energy Gradients in Storm Sewers: A Comparison of Computation Methods, by AMEC Earth &
Environmental, Inc. The manhole loss coefficients used in the model can be seen in Table 2.
StormCAD results along with street and inlet capacities are presented in Appendix B.
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DRAINAGE FACILITY DESIGN

General Concept
The proposed stormwater conveyance system was designed to convey the developed Sterling Ranch
Filing No. 2 runoff to the proposed full spectrum water quality and detention pond W5 via storm
sewer. Pond W4 will be utilized to detain and treat large portions of offsite area. The proposed ponds
were designed to release at less than historic rates to minimize adverse impacts downstream. Treated
water will outfall directly into the Sand Creek Drainageway, where it will eventually outfall into
Fountain Creek.  All Ponds will be owned and maintained by Sterling Ranch Metro District. A
proposed drainage map is presented in Appendix E showing locations of the pond and channel outfall
locations.

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, stabilizing drainageways, treating the water quality
capture volume (WQCV), and consider the need for Industrial Commercial BMP’s.

Step 1, Reducing Runoff Volumes:  The development of the project site is a proposed fingle-family
development with open spaces and lawn areas interspersed within the development which helps
disconnect impervious areas and reduce runoff volumes.
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Step 2, Stabilize Drainageways:  Sterling Ranch Filing No. 2 utilizes storm sewer throughout the
project site.  This storm sewer directs the on-site development flows to the full spectrum detention
Pond W5 that releases at or below historic rates into the Sand Creek Drainageway. Measures shall be
implemented to prevent any negative impacts to the drainageway. Riprap at the outfall locations will
be utilized to prevent any erosion.  An emergency overflow spillway rundown has been designed
from Pond W5 down into the Sand Creek Drainageway. The overflow channel will help protect and
stabilize the drainageway by reducing channel degradation and erosion. The channel utilizes 4 foot
deep “VH Soil Riprap” base with a minimum 4 inch overlay of topsoil, seed and mulch. The
proposed reduction in released flows compared to the pre-developed flows, will also prevent any
negative impacts to developments downstream. A detailed analysis of the Sand Creek Drainageway
is currently being conducted by Kiowa Engineering. This report will cover stabilization measures and
channel improvements needed for this reach of the Sand Creek Drainageway.

Step 3, Treat the WQCV: Water Quality treatment is provided in two proposed full spectrum
water quality detention ponds: Pond W4 and Pond W5. Pond W5 will receive all runoff
generated within Sterling Ranch Filing No. 2 as well as future Sterling Ranch Phase 2 and
Copper Chase at Sterling Ranch, a school site and a small portion of offsite areas. Pond W4 will
receive runoff generated from portions of Vollmer Road and a large portion of offsite areas to the
north  and  west  of  Vollmer  road.  In  general,  the  runoff  from  this  site  will  be  collected  within
inlets and conveyed to the proposed ponds via storm sewer. Upon entrance to the ponds, flows
will be captured in a forebay designed to promote settlement of suspended solids. A trickle
channel is also incorporated into the ponds to minimize the amount of standing water. The outlet
structures have been designed to detain the water quality capture volume (WQCV) for 40 hours,
and the extended urban runoff volume (EURV) for 72 hours. All flows released from the ponds
will be reduced to less than historic rates into the Sand Creek Drainageway. These ponds will
facilitate pollutant removal for the site, while also reducing peak stormwater rates into the Sand
Creek Drainageway.

Step 4, Consider the need for Industrial and Commercial BMP’s: future commercial sites are
proposed within this development.  Site specific storm water quality and erosion control plans will be
required for each commercial tract prior to development.  A site specific storm water quality and
erosion control plan and narrative have also been prepared in conjunction with this final drainage
report.  Site specific temporary source control BMPs as well as permanent BMP’s will be detailed in
this plan and narrative to protect receiving waters.

Water Quality
In accordance with Section 13.3.2.1 of the CCS/EPCDCM, full spectrum water quality and detention
are provided for all developed basins. For this site, two detention ponds have been proposed. The
WQCV for each pond shall be released within 40 hours and the EURV shall be released within 72
hours.  The table below provides the volumes required for each pond, along with their respective
release rates for the 5-year and 100-year storm. Both ponds will utilize forebays, trickle channels,
and outlet structures to dissipate energy and treat flows. The outlet structure for these ponds shall
reduce the release rates for all storm events to less than historic rates to minimize adverse impacts to
downstream stormwater facilities. A broad crested weir is provided as an emergency spillway for
each pond.  The emergency spillway provided for Pond W5 will convey flows directly into the Sand
Creek Drainageway. The emergency spillway provided for Pond W4 shall convey flows to the
existing roadside swale along Vollmer Road.  Both spillways will utilize riprap aprons to prevent
scour at the outlets. Pond and outlet structure calculations and sizing can be found in Appendix C.
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Table 3. Pond Volumes & Release Rates
REQUIRED VOLUME

(AC-FT)
VOLUME PROVIDED

(AC-FT)
WQCV
(AC-FT)

EURV
(AC-FT)

5-YEAR RELEASE
(CFS)

100-YEAR RELEASE
(CFS)

POND W5 17.992 18.079 3.231 11.150 3.7 149.2

POND W4 8.317 8.437 1.330 1.730 9.5 229.2

A preliminary design for the ultimate configuration of Pond W4 has been used to calculate potential
volume.  Upon future upstream development, an expansion of Pond W4 will need to be finalized.
The pond is designed to treat approximately 352.2 acres and provide approximately 2.294 ac-ft of
water quality storage.  Modifications will be required to ensure the outlet structure complies with
local and Mile High Flood District criteria. A preliminary pond sizing for the ultimate condition can
be found in the appendix.

Erosion Control Plan
The El Paso County Drainage Criteria Manual specifies an Erosion Control Plan and associated cost
estimate must be submitted with each Final Drainage Report.  The Erosion Control Plan for Sterling
Ranch Filing No. 2 has been submitted with this report.

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 the any platted County ROW will be owned
and maintained by El Paso County.  All proposed drainage structures within the property or tracts
will be owned and maintained by the property owner. Vegetation in the natural and improved
portions of Sand Creek Drainageway is the responsibility of El Paso County. This includes all
mowing, seeding and weed control activities. An Inspection & Maintenance Plan has been submitted
concurrently with this final drainage report that details the required maintenance activities and
intervals to ensure proper function of all stormwater infrastructure in the future. The full spectrum
detention ponds will be owned & maintained by the property owner.

Sand Creek Drainageway Improvements
Per the Sand Creek DBPS, Sand Creek and connected tributaries in the area of the site will require
improvements.  The east tributary reaches within the site boundary (DBPS SEG: 169, 186, 164, 159)
will not require improvements because they will no longer be present, as development in the areas will
eliminate them, and replace them with, a storm sewer system to discharge into Sand Creek.  Sand
Creek itself will continue to be routed through the development.  Per the DBPS, selective rip rap
linings, grade control check structures, and drop structure improvements are required to stabilize the
channel to prevent further degradation, scour and meandering.  Full spectrum detention will also be
used on its benefits to the integrity of the Sand Creek Drainageway.  A separate analysis with detailed
alternative sections, HEC-RAS analyses, and proposed improvements is currently being conducted by
Kiowa Engineering.  This analysis will outline the channel improvements that will be necessary for the
section of Sand Creek Drainageway that is adjacent to the site.
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Drainage & Bridge Fees
The site lies within the Sand Creek Drainage Basin.  An approximate estimate is presented below,
exact fees to be determined at time of final plat. See full Drainage and Bridge fee worksheet in
Appendix D for the fee calculation spreadsheet.

2020  DRAINAGE AND BRIDGE FEES – Sterling Ranch Filing No. 2

Impervious
Acres (ac)

Drainage Fee
(Per Imp. Acre)

Bridge Fee
(Per Imp. Acre)

Sterling Ranch
Drainage Fee

Sterling Ranch
Bridge Fee

33.905 $19,698 $8,057 $667,871.33 $273,176.94

Construction Cost Opinion
The City of Colorado Springs Drainage Criteria Manual specifies a Cost Estimate of proposed
drainage facility improvements be submitted with the Final Drainage Report. A construction cost
opinion has been provided below. The below cost opinion is only an estimate of facility and drainage
infrastructure cost and may vary.

Item Description Quantity Unit Cost Cost
1
2

18”RCP
24" RCP

731
464

$65
$78

/LF
/LF

$ 47,515.00
$               36,192.00

3 30" RCP 492 $97 /LF $ 47,724.00
4 36" RCP 651 $120 /LF $ 78,120.00
5 42" RCP 598 $160 /LF $ 95,680.00
6 48" RCP 1266 $195 /LF $ 246,870.00
7 66" RCP 1915 $332 /LF $ 635,780.00
8 72" RCP 2738 $380 /LF $ 1,040,440.00
9

    10
84" RCP
18”FES

329
1

$520
             $390

/LF
 /LF

$ 171,080.00
 $       390. 00

11 24" FES 1 $468 /EA $ 468.00
12 30" FES 2 $582 /EA $ 1,164.00
13 36" FES 2 $720 /EA $ 1,440.00
14 42" FES 2 $960 /EA $ 1,920.00
15 66" FES (Temp.) 1 $1992 /EA $ 1,992.00
16 84" Headwall 2 $10000 /EA $             20,000.00
17 15' CDOT Type R At-Grade 6 $10633 /EA $ 63,798.00
18 10' CDOT Type R At-Grade 10 $7861 /EA $ 78,610.00
19 2.9’x5.5’ CDOT TYPE D 1 $5731 /EA $ 5,731.00
20 Storm Sewer MH, box base <

15 feet
24 $11627 /EA $ 279,048.00

21 Storm Sewer MH,slab base ~
15 feet-20 feet

2 $6395 /EA $ 12,790.00
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22 Storm Sewer MH, box base >
20 feet

1 $20000 /EA $ 20,000.00

23 *Detention Pond W5 1 $75000 /EA $ 75,000.00
24
25
26

*Detention Pond W4
Forebay Structure

Mod CDOT Outlet Structure

1
1
2

$65000
$15000
$15000

/EA
/EA
/EA

$ 65,000.00
$           15,000.00
$            30,000.00

Total $ 3,071,752.00

SUMMARY

Development of this site will not adversely affect the surrounding development per this final
drainage report and will have no negative impact of the neighboring developments. Assumptions
were made for the offsite future developments that utilize the drainage infrastructure within this
report. As the future sites develop, final drainage reports will be completed to confirm the
assumptions made in this report. The proposed drainage facilities will adequately convey, detain
and route runoff from the tributary and onsite flows to the Sand Creek Drainage channel.  Full
spectrum detention and water quality ponds W4 and W5 will be used to discharge developed flows
into Sand Creek per the Urban Drainage criteria flow rates, which are at or less than the historic
flow.  Care will be taken during construction to accommodate overland flow routes onsite and
temporary drainage conditions. The development of the Sterling Filing No. 2 project shall not
adversely affect adjacent or downstream property.
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APPENDIX A

FIGURES AND EXHIBITS
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Hydrologic Soil Group

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

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 182.3 25.4%

9 Blakeland-Fluvaquentic 
Haplaquolls

A 36.8 5.1%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 307.5 42.9%

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 188.4 26.3%

85 Stapleton-Bernal sandy 
loams, 3 to 20 percent 
slopes

B 1.2 0.2%

96 Truckton sandy loam, 0 
to 3 percent slopes

A 0.6 0.1%

Totals for Area of Interest 716.9 100.0%
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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

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Page 4 of 4
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APPENDIX B

HYDROLOGIC/ HYDRAULIC CALCULATIONS



Sterling Ranch Filing No. 2 Project Name: Sterling Ranch Subdivision (Existing)
El Paso County Project No.:

Calculated By: CJD
Checked By: 0

Date:

C5 C100

EXA1 17.68 0.90 0.96 1.31 7.4% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 16.37 1.9% 0.15 0.40 9.3%

EXA2 19.59 0.90 0.96 0.59 3.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 19.00 1.9% 0.11 0.38 5.0%

EXA3 5.66 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 5.66 2.0% 0.09 0.36 2.0%

EXA4 50.72 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 50.72 2.0% 0.09 0.36 2.0%

EXB 11.78 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 11.78 2.0% 0.09 0.36 2.0%

OS1 23.82 0.90 0.96 0.00 0.0% 0.45 0.59 11.03 30.1% 0.59 0.70 4.15 13.9% 0.09 0.36 8.64 0.7% 0.34 0.53 44.8%

OS2 85.59 0.90 0.96 0.09 0.1% 0.45 0.59 5.09 3.9% 0.59 0.70 13.37 12.5% 0.09 0.36 67.04 1.6% 0.19 0.43 18.0%

OS3 6.66 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 6.66 2.0% 0.09 0.36 2.0%

OS4 2.19 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 2.19 2.0% 0.09 0.36 2.0%

OS5 9.27 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 3.49 7.5% 0.09 0.36 5.78 1.2% 0.28 0.49 8.8%
TOTAL (A1-B1) 105.43 3.8%

TOTAL (OS1-OS5) 127.53 21.2%

TOTAL 232.96 13.3%

Total
Area (ac)

Subdivision:
Location:

5/15/20

25188.01

C100

COMPOSITE % IMPERVIOUS & COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Weighted %
Imp.

Basins Total
Weighted %

Imp.Basin ID C5
Area
(ac)

Lawns (0% Impervious)           School
(55% Impervious)

C5
Area
(ac)

Weighted
% Imp.

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

Neighborhood Area (70% Impervious)

Weighted
% Imp.

C5
Area
(ac)

C100 C100

Basins Total
Weighted C

Values

1 Acre lot Rersidential (20% Impervious)
Light Commercial (80% Impervious)

C5 C100
Area
(ac)

Weighted % Imp.
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Subdivision: Sterling Ranch Filing No. 2 Project Name: Sterling Ranch Subdivision (Existing)
Location: El Paso County Project No.:

Calculated By: CJD
Checked By: 0

Date: 5/15/20

FINAL

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

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

EXA1 17.68 A 9% 0.15 0.40 225 3.5% 17.0 1417 2.0% 20.0 2.8 8.4 25.4 1642.0 40.7 25.4

EXA2 19.59 A 5% 0.11 0.38 300 2.3% 23.5 1568 2.7% 20.0 3.3 8.0 31.5 1868.0 41.6 31.5

EXA3 5.66 A 2% 0.09 0.36 300 2.5% 23.3 581 2.5% 20.0 3.1 3.1 26.4 881.0 32.3 26.4

EXA4 50.72 A 2% 0.09 0.36 221 4.1% 17.1 2510 1.7% 20.0 2.6 16.2 33.2 2731.0 60.5 33.2

EXB 11.78 A 2% 0.09 0.36 277 2.4% 22.7 326 7.0% 20.0 5.3 1.0 23.8 603.0 27.9 23.8

OS1 23.82 A 45% 0.34 0.53 300 3.0% 16.5 1197 2.8% 20.0 3.3 6.0 22.4 1497.0 26.2 22.4

OS2 85.59 A 18% 0.19 0.43 229 4.0% 15.7 3294 2.2% 20.0 3.0 18.3 34.1 3523.0 54.8 34.1

OS3 6.66 A 2% 0.09 0.36 197 2.9% 18.0 444 2.6% 20.0 3.2 2.3 20.3 641.0 30.6 20.3

OS4 2.19 A 2% 0.09 0.36 290 1.4% 27.9 72 1.8% 20.0 2.7 0.5 28.4 362.0 26.6 26.6

OS5 9.27 A 9% 0.28 0.49 300 2.7% 18.6 784 2.4% 20.0 3.1 4.2 22.8 1084.0 32.7 22.8

NOTES:

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.01

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)
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Project Name: Sterling Ranch Subdivision (Existing)
Subdivision: Sterling Ranch Filing No. 2 Project No.:

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

Date:

TRAVEL TIME
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) REMARKS

Existing Topography
1 EXA1 17.68 0.15 25.4 2.65 2.73 7.2

5.4 2.24 1.7 1529 1.3 19.8 Existing Topography
2 EXA2 19.59 0.11 31.5 2.24 2.41 5.4 Swale conveyance to DP 4.1

Existing Topography
3 EXA3 5.66 0.09 26.4 0.51 2.67 1.4

Existing Topography
4 EXA4 50.72 0.09 33.2 4.56 2.33 10.6 Overland flow to DP 4.1

23.9 8.19 1.9 2779 1.4 33.3 Existing Topography
10 OS1 23.82 0.34 22.4 8.19 2.92 23.9 Overland flow to DP 4.1

37.3 16.29 1.9 2577 1.4 30.8 Existing Topography
9 OS2 85.59 0.19 34.1 16.29 2.29 37.3 Overland flow to DP 4.1

1.8 0.60 2.4 1785 1.5 19.3 Existing Topography
8 OS3 6.66 0.09 20.3 0.60 3.07 1.8 Overland flow to DP 4.1

7.5 2.58 2.4 399 1.5 4.3 Existing Topography
5 OS5 9.27 0.28 22.8 2.58 2.90 7.5 Overland flow to DP 4.1

4.1 64.9 34.46 1.32 45.6 Sum of DP 2, DP 4, DP 5, DP8, DP 9, & DP 10, Overland flow to the Sand Creek Drainageway
0.5 0.20 4.5 660 2.1 5.2 Existing Topography

7 OS4 2.19 0.09 26.6 0.20 2.66 0.5 Overland flow to DP 6.1
Existing Topography

6 EXB 11.78 0.09 23.8 1.06 2.83 3.0 Overland flow to DP 6.1

6.1 31.8 1.26 2.39 3.0 Sum of DP 6 & DP 7, Overland flow to the Sand Creek Drainageway

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
All pipes are private and RCP unless otherwise noted. Pipe size shown in table column.

DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.01

5/15/20
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Project Name: Sterling Ranch Subdivision (Existing)
Subdivision: Sterling Ranch Filing No. 2 Project No.:

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

Date:

TRAVEL TIME

Description
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Existing Topography
1 EXA1 17.68 0.15 25.4 2.65 4.58 12.1

9.0 2.24 1.7 1529 1.3 19.8 Existing Topography
2 EXA2 19.59 0.11 31.5 2.24 4.04 9.0 Swale conveyance to DP 4.1

Existing Topography
3 EXA3 5.66 0.09 26.4 0.51 4.49 2.3

Existing Topography
4 EXA4 50.72 0.09 33.2 4.56 3.91 17.8 Overland flow to DP 4.1

40.1 8.19 1.9 2779 1.4 33.3 Existing Topography
10 OS1 23.82 0.34 22.4 8.19 4.89 40.1 Overland flow to DP 4.1

62.6 16.29 1.9 2577 1.4 30.8 Existing Topography
9 OS2 85.59 0.19 34.1 16.29 3.84 62.6 Overland flow to DP 4.1

3.1 0.60 2.4 1785 1.5 19.3 Existing Topography
8 OS3 6.66 0.09 20.3 0.60 5.15 3.1 Overland flow to DP 4.1

23.4 2.58 2.4 399 1.5 4.3 Existing Topography
5 OS5 9.27 0.28 4.3 2.58 9.05 23.4 Overland flow to DP 4.1

4.1 64.9 34.46 2.22 76.5 Sum of DP 2, DP 4, DP 5, DP8, DP 9, & DP 10, Overland flow to the Sand Creek Drainageway
0.9 0.20 4.5 660 2.1 5.2 Existing Topography

7 OS4 2.19 0.09 26.6 0.20 4.46 0.9 Overland flow to DP 6.1
Existing Topography

6 EXB 11.78 0.09 23.8 1.06 4.75 5.0 Overland flow to DP 6.1

6.1 31.8 1.26 4.02 5.1 Sum of DP 6 & DP 7, Overland flow to the Sand Creek Drainageway

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
All pipes are private and RCP unless otherwise noted. Pipe size shown in table column.

STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3

(RATIONAL METHOD PROCEDURE)

25188.01

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

5/15/20

STREET/SWALE
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Sterling Ranch Filing No. 2 Project Name: Sterling Ranch Subdivision
El Paso County Project No.:

Calculated By: AAM
Checked By: 0

Date:

C5 C100

A1 2.06 0.90 0.96 0.48 23.3% 0.45 0.59 1.34 42.3% 0.59 0.70 0.00 0.0% 0.08 0.35 0.24 0.0% 0.51 0.65 65.6%

A2 0.82 0.90 0.96 0.20 24.4% 0.45 0.59 0.56 44.4% 0.59 0.70 0.00 0.0% 0.08 0.35 0.06 0.0% 0.53 0.66 68.8%

A3 6.76 0.90 0.96 1.32 19.5% 0.45 0.59 4.16 40.0% 0.59 0.70 0.00 0.0% 0.08 0.35 1.28 0.0% 0.47 0.62 59.5%

A4 1.51 0.90 0.96 0.51 33.8% 0.45 0.59 1.00 43.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.00 0.0% 0.60 0.71 76.8%

A5 1.70 0.90 0.96 0.51 30.0% 0.45 0.59 1.19 45.5% 0.59 0.70 0.00 0.0% 0.08 0.35 0.00 0.0% 0.59 0.70 75.5%

A6 1.37 0.90 0.96 0.39 28.5% 0.45 0.59 0.98 46.5% 0.59 0.70 0.00 0.0% 0.08 0.35 0.00 0.0% 0.58 0.70 75.0%

A6A 0.53 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.81 0.88 0.53 95.0% 0.08 0.35 0.00 0.0% 0.81 0.88 95.0%

A7 19.00 0.90 0.96 0.00 0.0% 0.45 0.59 19.00 65.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.00 0.0% 0.45 0.59 65.0%

A8 1.48 0.90 0.96 0.74 50.0% 0.45 0.59 0.29 12.7% 0.59 0.70 0.00 0.0% 0.08 0.35 0.45 0.0% 0.56 0.70 62.7%

A9 0.61 0.90 0.96 0.48 78.7% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.13 0.0% 0.73 0.83 78.7%

A10 2.61 0.90 0.96 2.25 86.2% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.36 0.0% 0.79 0.88 86.2%

A11 2.89 0.90 0.96 2.40 83.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.49 0.0% 0.76 0.86 83.0%

A12 3.87 0.90 0.96 0.00 0.0% 0.45 0.59 0.50 8.4% 0.59 0.70 0.00 0.0% 0.08 0.35 3.37 0.0% 0.13 0.38 8.4%

A13 9.65 0.90 0.96 0.00 0.0% 0.45 0.59 9.65 65.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.00 0.0% 0.45 0.59 65.0%

A14 11.76 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.81 0.88 0.00 0.0% 0.39 0.55 11.76 0.0% 0.39 0.55 0.0%

A15 2.91 0.90 0.96 1.57 54.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 1.34 0.0% 0.52 0.68 54.0%

A16 2.34 0.90 0.96 1.30 55.6% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 1.04 0.0% 0.54 0.69 55.6%

A17 1.76 0.90 0.96 0.00 0.0% 0.45 0.59 0.64 23.6% 0.59 0.70 0.00 0.0% 0.08 0.35 1.12 0.0% 0.21 0.44 23.6%

A18 5.27 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.81 0.88 1.18 21.3% 0.08 0.35 4.09 0.0% 0.24 0.47 21.3%

A19 31.85 0.90 0.96 0.00 0.0% 0.45 0.59 31.85 65.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.00 0.0% 0.45 0.59 65.0%

A20 1.83 0.90 0.96 1.63 89.1% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.20 0.0% 0.81 0.89 89.1%

A21 1.93 0.90 0.96 1.73 89.6% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.20 0.0% 0.82 0.90 89.6%

A22 8.68 0.90 0.96 0.00 0.0% 0.45 0.59 0.70 5.2% 0.59 0.70 0.00 0.0% 0.08 0.35 7.98 0.0% 0.11 0.37 5.2%

B1 2.98 0.90 0.96 2.98 100.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.00 0.0% 0.90 0.96 100.0%

B2 3.89 0.90 0.96 3.89 100.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.00 0.0% 0.90 0.96 100.0%

B3 2.05 0.90 0.96 2.05 100.0% 0.45 0.59 0.00 0.0% 0.81 0.88 0.00 0.0% 0.08 0.35 0.00 0.0% 0.90 0.96 100.0%

B4 1.94 0.90 0.96 1.94 100.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.00 0.0% 0.90 0.96 100.0%

B5 2.91 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 2.91 0.0% 0.08 0.35 0.0%

C100

Basins Total
Weighted C

Values

Light Industrial (80% Impervious)
Commercial (95% Impervious)

C5 C100
Area
(ac)

Weighted
% Imp.

COMPOSITE % IMPERVIOUS & COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Weighted %
Imp.

Basins Total
Weighted %

Imp.Basin ID C5
Area
(ac)

Lawns (0% Impervious)         School
(55% Impervious)

C5
Area
(ac)

Weighte
d % Imp.

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

Neighborhood Area (70% Impervious)

Weighted
% Imp.

C5
Area
(ac)

C100

Total
Area (ac)

Subdivision:
Location:

5/15/20

25188.01

C100
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C5 C100
C100

Basins Total
Weighted C

Values

Light Industrial (80% Impervious)
Commercial (95% Impervious)

C5 C100
Area
(ac)

Weighted
% Imp.

Weighted %
Imp.

Basins Total
Weighted %

Imp.Basin ID C5
Area
(ac)

Lawns (0% Impervious)         School
(55% Impervious)

C5
Area
(ac)

Weighte
d % Imp.

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

Neighborhood Area (70% Impervious)

Weighted
% Imp.

C5
Area
(ac)

C100

Total
Area (ac)

C100

C1 8.01 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.81 0.88 8.01 95.0% 0.08 0.35 0.00 0.0% 0.81 0.88 95.0%

C2 5.06 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.81 0.88 5.06 95.0% 0.08 0.35 0.00 0.0% 0.81 0.88 95.0%

OS20 308.00 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 308.00 0.0% 0.09 0.36 0.0%

OS21A 20.26 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 20.26 0.0% 0.09 0.36 0.0%

OS21B 8.71 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 8.71 0.0% 0.09 0.36 0.0%

OS2 17.00 0.90 0.96 0.00 0.0% 0.49 0.62 17.00 70.0% 0.59 0.70 0.00 0.0% 0.09 0.36 0.00 0.0% 0.49 0.62 70.0%

OS3 28.70 0.90 0.96 0.00 0.0% 0.49 0.62 28.70 70.0% 0.59 0.70 0.00 0.0% 0.09 0.36 0.00 0.0% 0.49 0.62 70.0%

OS4 5.08 0.90 0.96 0.00 0.0% 0.20 0.40 5.08 20.0% 0.59 0.70 0.00 0.0% 0.09 0.36 0.00 0.0% 0.20 0.40 20.0%

TOTAL (A1-C2) 150.03 58.1%

TOTAL (OS20-OS4) 387.75 8.5%

TOTAL 537.78 22.3%
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Subdivision: Sterling Ranch Filing No. 2 Project Name: Sterling Ranch Subdivision
Location: El Paso County Project No.:

Calculated By: AAM
Checked By: 0

Date: 5/15/20

FINAL

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

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

A1 2.06 A 66% 0.51 0.65 100 2.5% 7.8 388 3.0% 20.0 3.5 1.9 9.7 488.0 16.9 9.7

A2 0.82 A 69% 0.53 0.66 100 2.5% 7.6 183 1.0% 20.0 2.0 1.5 9.1 283.0 15.9 9.1

A3 6.76 A 60% 0.47 0.62 100 2.5% 8.4 1186 2.3% 20.0 3.0 6.5 15.0 1286.0 23.4 15.0

A4 1.51 A 77% 0.60 0.71 78 2.0% 6.3 795 2.9% 20.0 3.4 3.9 10.2 873.0 16.9 10.2

A5 1.70 A 76% 0.59 0.70 100 2.5% 6.9 645 3.1% 20.0 3.5 3.1 9.9 745.0 16.3 9.9

A6 1.37 A 75% 0.58 0.70 100 2.5% 7.0 632 3.1% 20.0 3.5 3.0 10.0 732.0 16.3 10.0

A6A 0.53 A 95% 0.81 0.88 100 2.0% 4.2 30 2.0% 20.0 2.8 0.2 4.3 130.0 10.0 5.0

A7 19.00 A 65% 0.45 0.59 100 2.5% 8.7 1419 1.5% 20.0 2.4 9.7 18.3 1519.0 25.6 18.3

A8 1.48 A 63% 0.56 0.70 80 2.0% 6.9 646 0.6% 20.0 1.5 7.0 13.9 726.0 23.2 13.9

A9 0.61 A 79% 0.73 0.83 15 2.0% 2.1 661 0.7% 20.0 1.7 6.6 8.7 676.0 19.2 8.7

A10 2.61 A 86% 0.79 0.88 15 2.0% 1.7 1357 3.4% 20.0 3.7 6.1 7.9 1372.0 17.2 7.9

A11 2.89 A 83% 0.76 0.86 16 2.0% 1.9 1357 2.8% 20.0 3.3 6.8 8.7 1373.0 18.4 8.7

A12 3.87 A 8% 0.13 0.38 100 5.0% 10.3 267 3.4% 15.0 2.8 1.6 11.9 367.0 26.9 11.9

A13 9.65 A 65% 0.45 0.59 100 2.5% 8.7 934 2.1% 20.0 2.9 5.4 14.0 1033.6 20.9 14.0

A14 11.76 A 0% 0.39 0.55 100 2.0% 10.2 867 2.0% 20.0 2.8 5.1 15.3 967.0 37.4 15.3

A15 2.91 A 54% 0.52 0.68 34 2.0% 4.8 1621 1.8% 20.0 2.7 10.1 14.9 1655.0 29.0 14.9

A16 2.34 A 56% 0.54 0.69 35 2.0% 4.8 1594 1.8% 20.0 2.7 9.9 14.7 1629.0 28.4 14.7

A17 1.76 A 24% 0.21 0.44 100 5.0% 9.4 403 1.1% 15.0 1.6 4.3 13.7 503.0 27.2 13.7

A18 5.27 A 21% 0.24 0.47 100 2.0% 12.3 703 2.0% 20.0 2.8 4.1 16.4 803.0 29.3 16.4

A19 31.85 A 65% 0.45 0.59 100 2.5% 8.7 2675 1.7% 20.0 2.6 17.1 25.8 2775.0 33.8 25.8

A20 1.83 A 89% 0.81 0.89 15 2.0% 1.6 936 1.5% 20.0 2.4 6.4 8.0 951.0 16.8 8.0

A21 1.93 A 90% 0.82 0.90 15 2.0% 1.6 1049 1.5% 20.0 2.4 7.1 8.7 1064.0 17.4 8.7

A22 8.68 A 5% 0.11 0.37 185 3.0% 16.9 540 0.5% 20.0 1.4 6.4 23.3 725.0 38.2 23.3

B1 2.98 A 100% 0.90 0.96 17 2.0% 1.2 2561 1.7% 20.0 2.6 16.4 17.6 2578.0 23.2 17.6

B2 3.89 A 100% 0.90 0.96 17 2.0% 1.2 2561 1.7% 20.0 2.6 16.4 17.6 2578.0 23.2 17.6

B3 2.05 A 100% 0.90 0.96 17 2.0% 1.2 1394 2.0% 20.0 2.8 8.2 9.4 1411.0 16.1 9.4

B4 1.94 A 100% 0.90 0.96 17 2.0% 1.2 1394 2.0% 20.0 2.8 8.2 9.4 1411.0 16.1 9.4

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.01
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Subdivision: Sterling Ranch Filing No. 2 Project Name: Sterling Ranch Subdivision
Location: El Paso County Project No.:

Calculated By: AAM
Checked By: 0

Date: 5/15/20

FINAL

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

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

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.01

B5 2.91 A 0% 0.08 0.35 170 14.0% 10.1 259 0.5% 20.0 1.4 3.1 13.1 429.0 32.8 13.1

C1 8.01 A 95% 0.81 0.88 100 2.0% 4.2 965 2.0% 20.0 2.8 5.7 9.9 1065.0 14.9 9.9

C2 5.06 A 95% 0.81 0.88 100 2.0% 4.2 627 2.0% 20.0 2.8 3.7 7.9 727.0 13.2 7.9

OS20 308.00 A 0% 0.09 0.36 300 4.0% 20.0 6670 5.0% 10.0 2.2 49.7 69.7 6970.0 81.2 69.7

OS21A 20.26 A 0% 0.09 0.36 300 2.0% 25.1 2673 2.0% 10.0 1.4 31.5 56.6 2973.0 61.0 56.6

OS21B 8.71 A 0% 0.09 0.36 100 2.0% 14.5 1167 1.5% 15.0 1.8 10.6 25.1 1267.0 43.6 25.1

OS2 17.00 A 70% 0.49 0.62 300 1.0% 19.1 3020 1.5% 15.0 1.8 27.4 46.5 3320.0 36.0 36.0

OS3 28.70 A 70% 0.49 0.62 300 1.0% 19.1 4340 1.0% 15.0 1.5 48.2 67.3 4640.0 52.6 52.6

OS4 5.08 A 20% 0.20 0.40 300 1.0% 28.1 900 5.0% 10.0 2.2 6.7 34.9 1200.0 28.3 28.3

NOTES:
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Project Name: Sterling Ranch Subdivision
Subdivision: Sterling Ranch Filing No. 2 Project No.:

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

Date:
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0.2 0.04 3.3 652 3.6 3.0 On-grade inlet, carryover flow to DP 5
1 A1 2.06 0.51 9.7 1.05 4.17 4.4 4.2 1.01 2.0 18 5 7.2 0.0 Piped to DP 1.0

On-grade inlet
2 A2 0.82 0.53 9.1 0.44 4.27 1.9 1.9 0.44 2.0 18 27 5.8 0.1 Piped to DP 1.0

1.0 9.7 1.45 4.17 6.0 6.0 1.45 3.0 18 335 9.1 0.6 Sum of DP 1 & DP 2, piped to DP 1.2
1.6 0.47 2.9 426 3.4 2.1 On-grade inlet, carryover flow to DP 5

3 A3 6.76 0.47 15.0 3.16 3.53 11.1 9.5 2.69 4.7 18 36 12.2 0.0 Piped to DP 1.1
0.1 0.03 2.9 395 3.4 1.9 On-grade inlet, carryover flow to DP 5

4 A4 1.51 0.60 10.2 0.91 4.10 3.7 3.6 0.88 4.7 18 0 9.2 0.0 Piped to DP 1.1

1.1 15.0 3.57 3.52 12.6 12.6 3.57 1.0 24 74 7.4 0.2 Sum of DP 3 & DP 4, piped to DP 1.2

1.2 15.2 5.02 3.50 17.6 17.6 5.02 3.3 24 319 12.5 0.4 Sum of DP 1.0 & DP 1.1, piped to DP 1.3

6A A6A 0.53 0.81 5.0 0.43 5.17 2.2 Overland Flow to DP1.3A
On-grade inlet

6 A6 1.37 0.58 10.0 0.79 4.14 3.3 3.3 0.79 2.0 18 0 6.7 0.0 Sum of Sub-basin A6 & Carryover flow from DP 2, Piped to DP 1.3A

1.3A 10.0 1.22 4.14 5.0 5.0 1.22 1.0 24 36 5.7 0.1 Sum of DP 6 & DP 6A, piped to DP 1.3
On-grade inlet

5 A5 1.70 0.59 9.9 0.99 4.14 4.1 17.0 1.53 3.33 5.1 5.1 1.53 2.0 18 0 7.6 0.0 Sum of Sub-basin A5 & Carryover flows from DP 1, P 3 & DP 4. Piped to DP 1.3

1.3 17.0 7.77 3.33 25.9 25.9 7.77 1.1 36 620 9.2 1.1 Sum of DP 1.2, 1.3A & DP 5, piped to DP 1.4
Future storm infrastructure from Copper Chase Subdivision

7 A7 19.00 0.45 18.3 8.55 3.22 27.5 27.5 8.55 1.5 42 20 10.3 0.0 Piped to DP 1.4

1.4 18.4 16.32 3.22 52.5 52.5 16.32 0.5 48 26 8.2 0.1 Sum of DP 1.3 & DP 7, piped to DP 1.5
On-grade inlet, carryover flow to DP 11

8 A8 1.48 0.56 13.9 0.83 3.63 3.0 3.0 0.83 2.0 18 20 6.6 0.1 Piped to DP 1.5

1.5 18.4 17.15 3.21 55.1 55.1 17.15 0.5 48 91 8.3 0.2 Sum of DP 1.4 & DP 8, piped to DP 1.6
On-grade inlet

9 A9 0.61 0.73 8.7 0.44 4.34 1.9 8.7 0.48 4.34 2.1 2.1 0.48 2.0 18 13 5.8 0.0 Sum of Sub-basin A9 & carryover flows from DP 16, piped to DP 1.6

1.6 18.6 17.63 3.20 56.4 56.4 17.63 0.5 48 95 8.3 0.2 Sum of DP 1.5 & DP 9, piped to DP 1.8
0.5 0.11 1.5 955 2.4 6.5 On-grade inlet, carryover flow to DP 20

10 A10 2.61 0.79 7.9 2.05 4.49 9.2 8.7 1.94 2.5 18 118 9.5 0.2 Piped to DP 1.7
0.6 0.15 1.5 1049 2.4 7.1 On-grade inlet, carryover flow to DP 21

11 A11 2.89 0.76 8.7 2.20 4.34 9.5 8.9 2.05 2.5 18 0 9.4 0.0 Piped to DP 1.7

1.7 8.7 3.99 4.34 17.3 17.3 3.99 1.0 24 8 7.9 0.0 Sum of DP 10 & DP 11, piped to DP 1.8

1.8 18.8 21.63 3.18 68.8 68.8 21.63 2.0 54 517 14.4 0.6 Sum of DP 1.6 & DP 1.7, piped to DP 2.7
Future flow released from Barbarick Subdivision

OS2 OS2 17.00 0.49 14.0 6.25 2.20 13.8 13.8 6.25 1.0 30 787 7.5 1.7 Piped to DP 2.0
Type C inlet

12 A12 3.87 0.13 11.9 0.49 3.86 1.9 1.9 0.49 2.0 18 17 5.6 0.1 Piped to DP 2.0

2.0 15.7 6.74 3.45 23.2 23.2 6.74 1.0 48 52 8.4 0.1 Sum of DP OS2 & DP 12, Piped to DP 2.1
Future storm infrastructure from Sterling Ranch Phase 2

13 A13 9.65 0.45 14.0 4.34 3.62 15.7 15.7 4.34 1.5 30 200 9.1 0.4 Piped to DP 2.1

DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.01

5/15/20
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Project Name: Sterling Ranch Subdivision
Subdivision: Sterling Ranch Filing No. 2 Project No.:

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

Date:
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DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.01

5/15/20

2.1 15.9 11.08 3.44 38.1 38.1 11.08 1.6 48 65 11.4 0.1 Sum of DP 2.0 & DP 13, piped to DP 2.5
Future flow released from Barbarick Subdivision

OS3 OS3 28.70 0.49 19.0 14.06 1.25 17.6 17.6 14.06 1.0 30 719 8.0 1.5 Piped to DP 2.2
Future flow released from School Site

14 A14 11.76 0.39 15.3 4.59 3.49 16.0 16.0 4.59 1.0 30 20 7.8 0.0 Piped to DP 2.2

2.2 20.5 18.65 3.05 56.9 56.9 18.65 1.5 48 773 12.4 1.0 Sum of DP OS3 & DP 14, piped to DP 2.3
On-grade inlet

15 A15 2.91 0.52 14.9 1.52 3.53 5.4 5.4 1.52 1.3 18 35 6.5 0.1 Piped to DP 2.3
0.1 0.04 0.8 697 1.8 6.5 On-grade inlet, carryover flow to DP 9

16 A16 2.34 0.54 14.7 1.25 3.55 4.4 4.3 1.21 2.0 18 12 7.2 0.0 Piped to DP 2.3

2.3 15.0 2.73 3.52 9.6 9.6 2.73 1.6 48 51 7.6 0.1 Sum of DP 15 & DP 16, piped to DP 2.4

2.4 21.5 21.38 2.98 63.7 63.7 21.38 1.6 48 19 13.1 0.0 Sum of DP 2.2 & DP 2.3, piped to DP 2.5

2.5 21.6 32.46 2.98 96.6 96.6 32.46 2.0 60 839 15.8 0.9 Sum of DP 2.1 & DP 2.4 piped to DP 2.6
Type C inlet

17 A17 1.76 0.21 13.7 0.38 3.66 1.4 1.4 0.38 1.0 18 24 4.1 0.1 Piped to DP 2.6

2.6 21.6 32.84 2.98 97.8 97.8 32.84 2.0 60 32 15.8 0.0 Sum of DP 2.5 & DP 17, piped to DP 2.7

2.7 21.6 54.47 2.97 162.0 162.0 54.47 0.6 78 220 11.5 0.3 Sum of DP1.8 & DP 2.6, piped to DP 2.8
Area inlet

18 A18 5.27 0.24 16.4 1.28 3.38 4.3 4.3 1.28 1.0 18 24 5.6 0.1 Piped to DP 2.6
Area inlet

19 A19 31.85 0.45 25.8 14.33 2.71 38.8 38.8 14.33 1.0 18 24 22.0 0.0 Piped to DP 2.6

2.8 25.8 70.08 2.71 189.8 189.8 70.08 0.6 78 145 12.1 0.2 Sum of DP 2.7, DP 18 & DP 19, piped to DP 3.0.
189.8 70.08 0.5 584 1.4 6.9 Detention Pond

3.0 25.8 70.08 2.71 189.8 Trickle channel conveyance to DP 3.2
On-grade inlet

20 A20 1.83 0.81 8.0 1.48 4.47 6.6 8.0 1.59 4.47 7.1 7.1 1.59 1.0 24 105 6.4 0.3 Sum of Sub-basin A20 & carryover flow from DP 10, piped to DP 3.0
0.1 0.03 1.5 On-grade inlet

21 A21 1.93 0.82 8.7 1.57 4.33 6.8 8.7 1.72 4.33 7.4 7.3 1.68 2.5 18 0 9.0 0.0 Sum of Sub-basin A21 & carryover flow from DP 11, piped to DP 2.9

2.9 8.7 3.27 4.33 14.2 14.2 3.27 2.0 24 58 9.8 0.1 Sum of DP 20 & DP 21,piped to DP 3.1
14.2 3.27 0.5 568 1.4 6.7 Detention Pond

3.1 8.7 3.27 4.33 14.2 Trickle channel conveyance to DP 3.2
Detention Pond

22 A22 8.68 0.11 23.3 0.95 2.86 2.7 Overland flow to DP 3.2
2.6 1.02 13.0 113 5.4 0.3 Existing topography

OS4 OS4 5.08 0.20 28.3 1.02 2.57 2.6 Overland flow to DP 4.1
Outlet Structure

3.2 28.6 75.32 2.55 192.2 Sum of DP 3.0, DP 3.1, DP 22 & DP OS4, outlet structure release to DP 4.8

Pond A 28.6 1.45 2.55 3.7 3.7 1.45 2.0 48 58 6.1 0.2 Outlet structure release to DP 4.8
0.4 0.12 2.0 1399 2.0 12.0 On-grade inlet

23 B1 2.98 0.90 17.6 2.68 3.29 8.8 8.4 2.56 0.5 30 88 5.1 0.3 Piped to DP 4.0
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Project Name: Sterling Ranch Subdivision
Subdivision: Sterling Ranch Filing No. 2 Project No.:

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

Date:
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DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.01

5/15/20

1.4 0.43 2.0 1399 2.0 12.0 On-grade inlet
24 B2 3.89 0.90 17.6 3.50 3.29 11.5 10.1 3.07 2.0 30 0 8.8 0.0 Piped to DP 4.0

4.0 17.8 5.63 3.26 18.4 18.4 5.63 3.0 30 40 12.1 0.1 Sum of DP 23 & DP 24, piped to DP 4.1
33.7 27.72 2.0 24 2.1 0.2 Existing topography

25 OS20 308.00 0.09 69.7 27.72 1.22 33.7 Overland flow to DP 4.1
40.4 33.35 1.0 1263 1.5 14.0

4.1 69.9 33.35 1.21 40.4 Sum of DP 4.0 & DP 25, piped to DP 4.3
2.8 1.82 1.0 0 2.0 0.0 Existing topography

26 OS21A 20.26 0.09 56.6 1.82 1.53 2.8 Overland flow to DP 4.3
Sump inlet

27 B3 2.05 0.90 9.4 1.85 4.22 7.8 9.4 1.97 4.22 8.3 8.3 1.97 1.0 30 70 6.5 0.2 Piped to DP 4.2
Sump inlet

28 B4 1.94 0.90 9.4 1.75 4.22 7.4 12.0 2.18 3.86 8.4 8.4 2.18 1.0 30 0 6.5 0.0 Piped to DP 4.2

4.2 12.0 4.15 3.86 16.0 16.0 4.15 1.0 30 110 7.8 0.2 Sum of DP 27 & DP 28, piped to DP 4.3
36.9 39.32 0.5 192 1.1 3.0

4.3 83.9 39.32 0.94 36.9 Sum of DP 4.1, DP 4.2, & DP 26, piped to DP 4.5
Type D Inlet

29 OS21B 8.71 0.09 25.1 0.78 2.75 2.1 2.1 0.78 1.0 30 719 4.4 2.7 Piped to DP 4.4
2.1 0.78 0.5 289 1.4 3.4 Detention Pond

4.4 25.1 0.78 2.75 2.1 Trickle channel conveyance to DP 4.5
Detention Pond

30 B5 2.91 0.08 13.1 0.23 3.72 0.9 Overland flow to DP 4.5
Outlet Structure

4.5 83.9 40.33 0.94 37.8 37.8 40.33 Sum of DP 4.3, DP 4.4, & DP 30, outlet structure release to DP 4.6

Pond B 83.9 10.09 0.94 9.5 9.5 10.09 1.7 66 311 7.5 0.7 Outlet structure release to DP 4.6
Future Commercial Site, Full spectrum pond release

31 C1 8.01 0.81 9.9 6.49 0.32 2.0 2.0 6.49 2.0 36 52 5.3 0.2 Piped to DP 4.6

4.6 84.6 46.82 0.93 43.3 43.3 46.82 2.5 60 1598 13.5 2.0 Sum of Pond B & DP 31, piped to DP 4.7
Future Commercial Site, Full spectrum pond release

32 C2 5.06 0.81 7.9 2.00 0.70 1.4 1.4 2.00 2.0 36 52 4.7 0.2 Piped to DP 4.7

4.7 84.6 48.82 0.93 45.2 45.2 48.82 0.5 66 1004 7.7 2.2 Sum of DP 4.6 & DP 32, piped to DP 4.8

4.8 84.6 50.27 0.93 46.5 46.5 50.27 0.5 72 Sum of DP DP 4.7 & Pond A, Outfall to Sandcreek Drainageway

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
All pipes are private and RCP unless otherwise noted. Pipe size shown in table column.
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Project Name: Sterling Ranch Subdivision
Subdivision: Sterling Ranch Filing No. 2 Project No.:

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

Date:
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2.8 0.40 3.3 652 3.6 3.0 On-grade inlet, carryover flow to DP 5
1 A1 2.06 0.65 9.7 1.34 7.01 9.4 6.6 0.94 2.0 18 5 8.2 0.0 Piped to DP 1.0

0.1 0.01 3.3 639 3.6 2.9 On-grade inlet, carryover flow to DP 6
2 A2 0.82 0.66 9.1 0.54 7.17 3.9 3.8 0.53 2.0 18 27 7.0 0.1 Piped to DP 1.0

1.0 9.7 1.47 7.00 10.3 10.3 1.47 3.0 18 335 10.6 0.5 Sum of DP 1 & DP 2, piped to DP 1.2
10.0 1.69 2.9 426 3.4 2.1 On-grade inlet, carryover flow to DP 5

3 A3 6.76 0.62 15.0 4.17 5.92 24.7 14.7 2.48 4.7 18 36 13.6 0.0 Piped to DP 1.1
1.6 0.24 2.9 395 3.4 1.9 On-grade inlet, carryover flow to DP 5

4 A4 1.51 0.71 10.2 1.08 6.88 7.4 5.8 0.84 4.7 18 0 10.7 0.0 Piped to DP 1.1

1.1 15.0 3.33 5.91 19.7 19.7 3.33 1.0 24 74 8.1 0.2 Sum of DP 3 & DP 4, piped to DP 1.2

1.2 15.1 4.80 5.89 28.2 28.2 4.80 3.3 24 319 13.9 0.4 Sum of DP 1.0 & DP 1.1, piped to DP 1.3

6A A6A 0.53 0.88 5.0 0.47 8.68 4.1 Overland Flow to DP1.3A
1.3 0.18 0.7 696 1.7 7.0 On-grade inlet, carryover flow to DP 8

6 A6 1.37 0.70 10.0 0.95 6.94 6.6 10.0 0.96 6.94 6.7 5.4 0.78 2.0 18 0 7.7 0.0 Sum of Sub-basin A6 & Carryover flow from DP 2, Piped to DP 1.3A

1.3A 10.0 1.25 6.94 8.7 8.7 1.25 1.0 24 36 6.7 0.1 Sum of DP 6 & DP 6A, piped to DP 1.3
6.5 1.17 0.7 664 1.7 6.6 On-grade inlet, carryover flow to DP 8

5 A5 1.70 0.70 9.9 1.19 6.95 8.3 17.0 3.51 5.59 19.6 13.1 2.34 2.0 18 0 9.4 0.0 Sum of Sub-basin A5 & Carryover flows from DP 1, P 3 & DP 4. Piped to DP 1.3

1.3 17.0 8.39 5.59 46.9 46.9 8.39 1.1 36 620 10.7 1.0 Sum of DP 1.2, 1.3A & DP 5, piped to DP 1.4
Future storm infrastructure from Copper Chase Subdivision

7 A7 19.00 0.59 18.3 11.21 5.41 60.6 60.6 11.21 1.5 42 20 12.7 0.0 Piped to DP 1.4

1.4 18.4 19.60 5.40 105.9 105.9 19.60 0.5 48 26 9.2 0.0 Sum of DP 1.3 & DP 7, piped to DP 1.5
1.9 0.41 0.7 195 1.7 1.9 On-grade inlet, carryover flow to DP 11

8 A8 1.48 0.70 13.9 1.04 6.10 6.3 23.7 2.63 4.76 12.5 10.6 2.23 2.0 18 20 9.1 0.0 Sum of Sub-basin A8 & Carryover flows from DP5, DP 6 & DP 15, Piped to DP 1.5

1.5 23.7 21.83 4.76 103.9 103.9 21.83 0.5 48 91 9.2 0.2 Sum of DP 1.4 & DP 8, piped to DP 1.6
0.3 0.05 0.7 140 1.7 1.4 On-grade inlet, carryover flow to DP 11

9 A9 0.61 0.83 8.7 0.51 7.29 3.7 21.2 0.95 5.04 4.8 4.5 0.89 2.0 18 13 7.3 0.0 Sum of Sub-basin A9 & carryover flows from DP 16, piped to DP 1.6

1.6 23.9 22.72 4.74 107.7 107.7 22.72 0.5 48 95 9.1 0.2 Sum of DP 1.5 & DP 9, piped to DP 1.8
4.5 0.59 1.5 955 2.4 6.5 On-grade inlet, carryover flow to DP 20

10 A10 2.61 0.88 7.9 2.29 7.53 17.3 12.8 1.70 2.5 18 118 10.3 0.2 Piped to DP 1.7
6.1 0.90 1.5 1049 2.4 7.1 On-grade inlet, carryover flow to DP 21

11 A11 2.89 0.86 8.7 2.48 7.28 18.1 10.6 2.94 6.77 19.9 13.8 2.04 2.5 18 0 10.4 0.0 Sum of Sub-basin A11 & carryover flows from DP 8 & DP 9, piped to DP 1.7

1.7 10.6 3.74 6.77 25.3 25.3 3.74 1.0 24 8 8.1 0.0 Sum of DP 10 & DP 11, piped to DP 1.8

1.8 24.0 26.45 4.72 125.0 125.0 26.45 2.0 54 517 17.0 0.5 Sum of DP 1.6 & DP 1.7, piped to DP 2.7
Future flow released from Barbarick Subdivision

OS2 OS2 17.00 0.62 12.0 10.54 3.71 39.1 39.1 10.54 1.0 30 787 9.5 1.4 Piped to DP 2.0
Type C inlet

12 A12 3.87 0.38 11.9 1.47 6.49 9.5 9.5 1.47 2.0 18 17 8.9 0.0 Piped to DP 2.0

2.0 13.4 12.01 6.20 74.5 74.5 12.01 1.0 48 52 11.6 0.1 Sum of DP OS2 & DP 12, Piped to DP 2.1
Future storm infrastructure from Sterling Ranch Phase 2

13 A13 9.65 0.59 14.0 5.69 6.08 34.6 34.6 5.69 1.5 30 200 11.0 0.3 Piped to DP 2.1

STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3

(RATIONAL METHOD PROCEDURE)

25188.01

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

5/15/20

STREET/SWALE
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Project Name: Sterling Ranch Subdivision
Subdivision: Sterling Ranch Filing No. 2 Project No.:

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

Date:
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STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3

(RATIONAL METHOD PROCEDURE)

25188.01

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

5/15/20

STREET/SWALE

2.1 14.3 17.70 6.02 106.6 106.6 17.70 1.6 48 65 15.1 0.1 Sum of DP 2.0 & DP 13, piped to DP 2.5
Future flow released from Barbarick Subdivision

OS3 OS3 28.70 0.62 15.0 17.79 2.75 48.9 48.9 17.79 1.0 30 719 10.0 1.2 Piped to DP 2.2
Future flow released from School Site

14 A14 11.76 0.55 15.3 6.47 5.86 37.9 37.9 6.47 1.0 30 20 9.5 0.0 Piped to DP 2.2

2.2 16.2 24.26 5.72 138.7 138.7 24.26 1.5 48 773 15.5 0.8 Sum of DP OS3 & DP 14, piped to DP 2.3
1.4 0.24 0.7 724 1.7 7.2 On-grade inlet, carryover flow to DP 8

15 A15 2.91 0.68 14.9 1.98 5.93 11.7 10.3 1.74 1.3 18 35 7.6 0.1 Piped to DP 2.3
2.6 0.44 0.8 697 1.8 6.5 On-grade inlet, carryover flow to DP 9

16 A16 2.34 0.69 14.7 1.61 5.96 9.6 7.0 1.17 2.0 18 12 8.2 0.0 Piped to DP 2.3

2.3 15.0 2.91 5.91 17.2 17.2 2.91 1.6 48 15 9.0 0.0 Sum of DP 15 & DP 16, piped to DP 2.4

2.4 17.0 27.17 5.59 151.9 151.9 27.17 1.6 48 19 16.2 0.0 Sum of DP 2.2 & DP 2.3, piped to DP 2.5

2.5 17.1 44.87 5.59 250.7 250.7 44.87 2.0 60 839 20.1 0.7 Sum of DP 2.1 & DP 2.4 piped to DP 2.6
Type C inlet

17 A17 1.76 0.44 13.7 0.77 6.14 4.7 4.7 0.77 1.0 18 24 5.7 0.1 Piped to DP 2.6

2.6 17.7 45.64 5.49 250.4 250.4 45.64 2.0 60 32 20.2 0.0 Sum of DP 2.5 & DP 17, piped to DP 2.7

2.7 24.5 72.10 4.67 336.8 336.8 72.10 0.6 78 220 13.7 0.3 Sum of DP1.8 & DP 2.6, piped to DP 2.8
Area inlet

18 A18 5.27 0.47 16.4 2.47 5.68 14.0 14.0 2.47 1.0 18 24 7.9 0.1 Piped to DP 2.6
Area inlet

19 A19 31.85 0.59 25.8 18.79 4.55 85.4 85.4 18.79 1.0 18 24 48.4 0.0 Piped to DP 2.6

2.8 25.8 93.36 4.55 424.4 424.4 93.36 0.6 78 145 13.9 0.2 Sum of DP 2.7, DP 18 & DP 19, piped to DP 3.0.
424.4 93.36 0.5 564 1.4 6.6 Detention Pond

3.0 25.8 93.36 4.55 424.4 Trickle channel conveyance to DP 3.2
2.3 0.38 1.5 On-grade inlet

20 A20 1.83 0.89 8.0 1.63 7.50 12.2 14.4 2.22 6.02 13.4 11.1 1.84 1.0 24 105 7.2 0.2 Sum of Sub-basin A20 & carryover flow from DP 10, piped to DP 3.0
3.3 0.57 1.5 On-grade inlet

21 A21 1.93 0.90 8.7 1.73 7.28 12.6 15.8 2.63 5.77 15.2 11.9 2.06 2.5 18 0 10.2 0.0 Sum of Sub-basin A21 & carryover flow from DP 11, piped to DP 2.9

2.9 15.8 3.91 5.77 22.5 22.5 3.91 2.0 24 58 11.0 0.1 Sum of DP 20 & DP 21,piped to DP 3.1
22.5 3.91 0.5 568 1.4 6.7 Detention Pond

3.1 15.8 3.91 5.77 22.5 Trickle channel conveyance to DP 3.2
Detention Pond

22 A22 8.68 0.37 23.3 3.21 4.80 15.4 Overland flow to DP 3.2
8.8 2.03 13.0 113 5.4 0.3 Existing topography

OS4 OS4 5.08 0.40 28.3 2.03 4.31 8.8 Overland flow to DP 3.2
Outlet Structure

3.2 28.6 102.50 4.28 438.9 Sum of DP 3.0, DP 3.1, DP 22 & DP OS4, outlet structure release to DP 4.8

Pond A 28.6 34.84 4.28 149.2 149.2 34.84 2.0 48 58 17.6 0.1 Outlet structure release to DP 4.8
3.6 0.65 2.0 1394 2.1 11.0 On-grade inlet

23 B1 2.98 0.96 17.6 2.86 5.51 15.8 12.2 2.21 0.5 30 88 5.7 0.3 Piped to DP 4.0
6.5 1.17 2.0 1394 2.1 11.0 On-grade inlet

24 B2 3.89 0.96 17.6 3.73 5.51 20.6 14.1 2.56 2.0 30 0 9.7 0.0 Piped to DP 4.0
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Project Name: Sterling Ranch Subdivision
Subdivision: Sterling Ranch Filing No. 2 Project No.:

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

Date:
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STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3

(RATIONAL METHOD PROCEDURE)

25188.01

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

5/15/20

STREET/SWALE

4.0 17.8 4.77 5.48 26.1 26.1 4.77 3.0 30 40 13.4 0.0 Sum of DP 23 & DP 24, piped to DP 4.1
226.1 110.88 2.0 24 2.1 0.2 Existing topography

25 OS20 308.00 0.36 69.7 110.88 2.04 226.1 Overland flow to DP 4.1
235.9 115.65 1.0 1263 1.5 14.0

4.1 69.7 115.65 2.04 235.9 Sum of DP 4.0 & DP 25, piped to DP 4.3
18.7 7.29 1.0 0 2.0 0.0 Existing topography

26 OS21A 20.26 0.36 56.6 7.29 2.56 18.7 Overland flow to DP 4.3
Sump inlet

27 B3 2.05 0.96 9.4 1.97 7.09 14.0 17.6 2.62 5.51 14.4 14.4 2.62 1.0 30 70 7.6 0.2 Piped to DP 4.2
Sump inlet

28 B4 1.94 0.96 9.4 1.86 7.09 13.2 17.6 3.03 5.51 16.7 16.7 3.03 1.0 30 0 8.0 0.0 Piped to DP 4.2

4.2 17.7 5.65 5.49 31.0 31.0 5.65 1.0 30 110 9.2 0.2 Sum of DP 27 & DP 28, piped to DP 4.3
262.3 128.59 0.5 192 1.1 3.0

4.3 69.7 128.59 2.04 262.3 Sum of DP 4.1, DP 4.2, & DP 26, piped to DP 4.5
Type D Inlet

29 OS21B 8.71 0.36 25.1 3.14 4.61 14.5 14.5 3.14 1.0 30 719 7.6 1.6 Piped to DP 4.4
14.5 3.14 0.5 289 1.4 3.4 Detention Pond

4.4 25.1 3.14 4.61 14.5 Trickle channel conveyance to DP 4.5
Detention Pond

30 B5 2.91 0.35 13.1 1.02 6.25 6.4 Overland flow to DP 4.5
Outlet Structure

4.5 69.7 132.75 2.04 270.7 270.7 132.75 Sum of DP 4.3, DP 4.4, & DP 30, outlet structure release to DP 4.6

Pond B 69.7 112.40 2.04 229.2 229.2 112.40 1.7 66 311 18.6 0.3 Outlet structure release to DP 4.6
Future Commercial Site, Full spectrum pond release

31 C1 8.01 0.88 9.9 7.05 2.13 15.0 15.0 7.05 2.0 36 52 9.8 0.1 Piped to DP 4.6

4.6 ` 70.0 119.45 2.03 242.4 242.4 119.45 2.5 60 1598 21.8 1.2 Sum of Pond B & DP 31, piped to DP 4.7
Future Commercial Site, Full spectrum pond release

32 C2 5.06 0.88 7.9 1.32 7.54 10.0 10.0 1.32 2.0 36 52 8.6 0.1 Piped to DP 4.7

4.7 70.0 120.77 2.03 245.1 245.1 120.77 0.5 66 1004 11.4 1.5 Sum of DP 4.6 & DP 32, piped to DP 4.8

4.8 70.0 155.61 2.03 315.8 315.8 155.61 0.5 72 Sum of DP DP 4.7 & Pond A, Outfall to Sandcreek Drainageway

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
All pipes are private and RCP unless otherwise noted. Pipe size shown in table column.
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Project:
Inlet ID:

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

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 1.17 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.027 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 15.8 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.6 7.8 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 13.1 16.7 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A1

UD-Inlet_v4.05.xlsm, A1 5/15/2020, 9:24 AM

dsdrice
Text Box
(Inlet calculations not checked on this review.)



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 4.2 6.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.2 2.8 cfs
Capture Percentage = Qa/Qo = C% = 95 70 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb Opening
CDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, A1 5/15/2020, 9:24 AM



Project:
Inlet ID:

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

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 1.17 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.027 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 15.8 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.6 7.8 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 13.1 16.7 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A2

UD-Inlet_v4.05.xlsm, A2 5/15/2020, 9:24 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 1.9 3.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.1 cfs
Capture Percentage = Qa/Qo = C% = 100 97 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, A2 5/15/2020, 9:24 AM



Project:
Inlet ID:

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

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 1.17 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.026 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 15.8 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.6 7.8 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 12.9 41.5 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A3

UD-Inlet_v4.05.xlsm, A3 5/15/2020, 9:24 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 9.5 14.7 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 1.6 10.0 cfs
Capture Percentage = Qa/Qo = C% = 86 60 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Op

UD-Inlet_v4.05.xlsm, A3 5/15/2020, 9:24 AM



Project:
Inlet ID:

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

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 1.17 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.026 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 15.8 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.6 7.8 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 12.9 41.5 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A4

UD-Inlet_v4.05.xlsm, A4 5/15/2020, 9:24 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 3.6 5.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.1 1.6 cfs
Capture Percentage = Qa/Qo = C% = 98 78 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, A4 5/15/2020, 9:24 AM



Project:
Inlet ID:

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

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 1.17 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.026 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 15.8 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.6 7.8 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 12.9 41.5 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A6

UD-Inlet_v4.05.xlsm, A6 5/15/2020, 9:24 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 3.3 5.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 1.3 cfs
Capture Percentage = Qa/Qo = C% = 100 81 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, A6 5/15/2020, 9:24 AM



Project:
Inlet ID:

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

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 1.17 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.029 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 15.8 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.6 7.8 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 13.6 40.2 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A5
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 5.1 13.1 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 6.5 cfs
Capture Percentage = Qa/Qo = C% = 100 67 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, A5 5/15/2020, 9:24 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.007 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 19.3 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.7 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 11.5 26.7 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A8

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



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 3.0 10.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 1.9 cfs
Capture Percentage = Qa/Qo = C% = 100 85 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

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



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.023 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 19.3 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.7 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 19.2 36.4 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A15

UD-Inlet_v4.05.xlsm, A15 5/15/2020, 9:24 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 5.4 10.3 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 1.4 cfs
Capture Percentage = Qa/Qo = C% = 100 88 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, A15 5/15/2020, 9:24 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.023 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 19.3 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.7 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 19.2 36.4 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A16
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 4.3 7.0 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.1 2.6 cfs
Capture Percentage = Qa/Qo = C% = 97 73 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

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

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.007 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 19.3 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.7 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 11.5 26.9 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A9
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 2.1 4.5 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.3 cfs
Capture Percentage = Qa/Qo = C% = 100 94 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

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



Project:
Inlet ID:

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

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 38.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.012 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 33.0 38.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 9.1 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 15.2 63.8 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A10
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 8.7 12.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.5 4.5 cfs
Capture Percentage = Qa/Qo = C% = 94 74 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, A10 5/15/2020, 9:24 AM



Project:
Inlet ID:

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

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 38.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.012 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 33.0 38.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 9.1 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 15.1 63.3 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A11
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 8.9 13.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.6 6.1 cfs
Capture Percentage = Qa/Qo = C% = 93 69 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, A11 5/15/2020, 9:24 AM



Project:
Inlet ID:

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

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 38.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 33.0 38.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 9.1 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 16.9 70.8 cfs

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A20

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

UD-Inlet_v4.05.xlsm, A20 5/15/2020, 9:24 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 7.1 11.1 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 2.3 cfs
Capture Percentage = Qa/Qo = C% = 100 83 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, A20 5/15/2020, 9:24 AM



Project:
Inlet ID:

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

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 38.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 33.0 38.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 9.1 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 16.9 70.8 cfs

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
A21

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

UD-Inlet_v4.05.xlsm, A21 5/15/2020, 9:24 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 7.3 11.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.1 3.3 cfs
Capture Percentage = Qa/Qo = C% = 99 79 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, A21 5/15/2020, 9:24 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 33.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.017 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 28.0 33.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 18.0 85.4 cfs

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
B1

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 8.4 12.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.4 3.6 cfs
Capture Percentage = Qa/Qo = C% = 96 77 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, B1 5/15/2020, 9:24 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 33.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.017 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 28.0 33.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 18.0 85.4 cfs

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
B2

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 15.00 15.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 10.1 14.1 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 1.4 6.5 cfs
Capture Percentage = Qa/Qo = C% = 88 68 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

UD-Inlet_v4.05.xlsm, B2 5/15/2020, 9:24 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 33.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 28.0 33.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.0 inches

Check boxes are not applicable in SUMP conditions

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

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
B3
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 8.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.34 0.50 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.57 0.75
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.94 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.4 16.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 8.3 14.4 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G )

W o
WP

CDOT Type R Curb Opening

Override Depths
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Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 17.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.016

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 33.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 28.0 33.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.0 inches

Check boxes are not applicable in SUMP conditions

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

Version 4.05  Released March 2017

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

Sterling Ranch Filing No. 2
B4

UD-Inlet_v4.05.xlsm, B4 5/15/2020, 9:24 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.4 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.34 0.62 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.57 0.89
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.94 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.5 21.0 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 8.4 16.7 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G )

W o
WP

CDOT Type R Curb Opening

Override Depths
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Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D or E A
Manning's n (Leave cell D16 blank to manually enter an n value) n = see details below
Channel Invert Slope SO = 0.0200 ft/ft
Bottom Width B = 2.00 ft
Left Side Slope Z1 = 4.00 ft/ft
Right Side Slope Z2 = 4.00 ft/ft
Check one of the following soil types:
          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)
      Non-Cohesive                   5.0 fps                                   0.60
          Cohesive                        7.0 fps                                   0.80
            Paved                               N/A                                       N/A

Minor Storm Major Storm
Max. Allowable Top Width of Channel for Minor & Major Storm TMAX = 18.00 18.00 feet
Max. Allowable Water Depth in Channel for Minor & Major Storm dMAX = 2.00 2.00 feet

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 13.2 13.2 cfs
MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 2.00 2.00 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 1.9 9.5 cfs
Water Depth d = 0.85 1.79 feet

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

Version 4.05  Released March 2017

AREA INLET IN A SWALE

Sterling Ranch Filing No. 2
A12

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

For more information see
Section 7.2.3 of the USDCM.

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

Choose One:

Non-Cohesive
Cohesive
Paved

UD-Inlet_v4.05.xlsm, A12 5/15/2020, 9:24 AM
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AREA INLET IN A SWALE

Sterling Ranch Filing No. 2
A12

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

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

MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.85 1.79

Total Inlet Interception Capacity (assumes clogged condition) Qa = 14.5 21.6 cfs
Bypassed Flow, Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo = C% 100 100 %

CDOT Type CCDOT Type C

UD-Inlet_v4.05.xlsm, A12 5/15/2020, 9:24 AM



Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D or E A
Manning's n (Leave cell D16 blank to manually enter an n value) n = see details below
Channel Invert Slope SO = 0.0130 ft/ft
Bottom Width B = 2.00 ft
Left Side Slope Z1 = 4.00 ft/ft
Right Side Slope Z2 = 4.00 ft/ft
Check one of the following soil types:
          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)
      Non-Cohesive                   5.0 fps                                   0.60
          Cohesive                        7.0 fps                                   0.80
            Paved                               N/A                                       N/A

Minor Storm Major Storm
Max. Allowable Top Width of Channel for Minor & Major Storm TMAX = 18.00 18.00 feet
Max. Allowable Water Depth in Channel for Minor & Major Storm dMAX = 2.00 2.00 feet

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 9.9 9.9 cfs
MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 2.00 2.00 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 1.4 4.7 cfs
Water Depth d = 0.79 1.46 feet

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

Version 4.05  Released March 2017

AREA INLET IN A SWALE

Sterling Ranch Filing No. 2
A17

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

For more information see
Section 7.2.3 of the USDCM.

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

Choose One:

Non-Cohesive
Cohesive
Paved
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Version 4.05  Released March 2017

AREA INLET IN A SWALE

Sterling Ranch Filing No. 2
A17

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

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

MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.79 1.46

Total Inlet Interception Capacity (assumes clogged condition) Qa = 13.1 19.5 cfs
Bypassed Flow, Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo = C% 100 100 %

CDOT Type CCDOT Type C
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Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D or E A
Manning's n (Leave cell D16 blank to manually enter an n value) n = see details below
Channel Invert Slope SO = 0.0200 ft/ft
Bottom Width B = 10.00 ft
Left Side Slope Z1 = 4.00 ft/ft
Right Side Slope Z2 = 4.00 ft/ft
Check one of the following soil types:
          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)
      Non-Cohesive                   5.0 fps                                   0.60
          Cohesive                        7.0 fps                                   0.80
            Paved                               N/A                                       N/A

Minor Storm Major Storm
Max. Allowable Top Width of Channel for Minor & Major Storm TMAX = 26.00 26.00 feet
Max. Allowable Water Depth in Channel for Minor & Major Storm dMAX = 2.00 2.00 feet

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 56.1 56.1 cfs
MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 2.00 2.00 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 2.1 14.5 cfs
Water Depth d = 0.47 1.45 feet

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

Version 4.05  Released March 2017

AREA INLET IN A SWALE

Sterling Ranch Filing No. 2
OS21B

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

For more information see
Section 7.2.3 of the USDCM.

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

Choose One:

Non-Cohesive
Cohesive
Paved
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AREA INLET IN A SWALE

Sterling Ranch Filing No. 2
OS21B

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

Angle of Inclined Grate (must be <= 30 degrees)  = 0.00 degrees
Width of Grate W = 3.00 feet
Length of Grate L = 6.00 feet
Open Area Ratio ARATIO = 0.70
Height of Inclined Grate HB = 0.00 feet
Clogging Factor Cf = 0.38
Grate Discharge Coefficient Cd = 0.78
Orifice Coefficient Co = 0.52
Weir Coefficient Cw = 1.67

MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 0.47 1.45

Total Inlet Interception Capacity (assumes clogged condition) Qa = 9.5 39.6 cfs
Bypassed Flow, Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo = C% 100 100 %

CDOT Type D (In Series)CDOT Type D (In Series)
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Scenario: 5-YEAR
Current Time Step: 0.000Hr
Conduit FlexTable: Combined Pipe/Node Report

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

Upstream Structure Label Flow
(cfs)

Diameter
(in)

Slope
(Calculated)

(ft/ft)

Invert
(Start)

(ft)

Invert
(Stop)

(ft)

Elevation
Ground
(Start)

(ft)

Elevation
Ground
(Stop)

(ft)

HGL
(Up) (ft)

HGL
(Down)

(ft)

Energy
Grade

Line (In)
(ft)

Energy
Grade
Line

(Out) (ft)

Velocity
(ft/s)

Upstream
Structure
Headloss
Coefficient

Length
(User

Defined)
(ft)

Structure - (850) (SR-F2 Storm) CO-1 38.80 42.0 -0.009 6,969.24 6,969.77 6,978.85 6,973.34 6,971.70 6,970.85 6,972.49 6,972.10 9.45 0.000 -
Storm_18_Inlet_1 (SR-F2 Storm) CO-2 17.30 30.0 -0.013 6,977.52 6,977.65 6,987.83 6,988.08 6,979.52 6,979.43 6,979.78 6,979.76 3.52 0.500 -
Structure - (849) (SR-F2 Storm) CO-3 16.00 36.0 -0.029 7,000.88 7,004.00 7,010.52 7,007.35 7,005.28 7,001.65 7,005.76 7,003.61 11.35 0.000 -
Storm_19_Lat_2_Inlet_2 (SR-F2 Storm) CO-5 9.50 18.0 -0.014 7,005.77 7,006.30 7,010.20 7,010.21 7,007.49 7,006.78 7,008.11 7,007.66 7.71 0.000 -
Structure - (845) (SR-F2 Storm) CO-6 23.20 48.0 -0.092 6,987.11 6,988.38 6,994.13 6,993.12 6,989.80 6,989.67 6,990.32 6,989.79 18.42 0.000 -
VT2_Inlet_2 (SR-F2 Storm) CO-7 8.40 30.0 -0.007 7,042.60 7,043.24 7,046.08 7,049.26 7,044.40 7,044.46 7,044.62 7,044.53 5.75 0.000 -
Structure - (842) (SR-F2 Storm) Pipe - (28) (SR-F2 Storm) 0.50 24.0 -0.030 6,991.05 6,995.39 6,998.83 7,002.50 6,995.63 6,992.68 6,995.71 6,992.68 4.31 0.000 144.7
STRM_MH_24 (SR-F2 Storm) Pipe - (29) (1) (1) (SR-F2 Storm) 6.00 18.0 -0.030 7,000.89 7,011.08 7,008.01 7,020.06 7,012.02 7,002.58 7,012.43 7,002.76 9.23 1.000 339.5
STRM_MH_23 (SR-F2 Storm) Pipe - (29) (SR-F2 Storm) 17.60 24.0 -0.030 6,995.39 7,000.69 7,002.50 7,008.01 7,002.21 6,996.33 7,002.95 6,998.62 12.14 0.500 177.0
Storm_19_Lat_1_Inlet_1 (SR-F2 Storm) Pipe - (35) (SR-F2 Storm) 5.00 24.0 -0.030 6,991.56 6,992.65 6,998.83 6,999.02 6,993.44 6,992.68 6,993.73 6,992.80 8.56 0.500 36.4
Structure - (65) (SR-F2 Storm) Pipe - (39) (SR-F2 Storm) 2.20 18.0 -0.030 6,992.84 6,993.85 6,999.02 6,995.57 6,994.41 6,993.59 6,994.61 6,993.68 6.96 0.000 33.7
Storm_19_Lat_3_Inlet_1 (SR-F2 Storm) Pipe - (47) (SR-F2 Storm) 4.20 18.0 0.030 7,011.47 7,011.29 7,020.35 7,020.06 7,012.32 7,012.43 7,012.58 7,012.56 8.38 0.000 6.0
Storm_19_Lat_3_Inlet_2 (SR-F2 Storm) Pipe - (50) (SR-F2 Storm) 1.90 18.0 -0.030 7,011.29 7,012.17 7,020.06 7,020.45 7,012.69 7,012.43 7,012.88 7,012.45 6.67 0.000 29.3
Storm_19_Lat_2_Inlet_1 (SR-F2 Storm) Pipe - (53) (SR-F2 Storm) 12.60 24.0 -0.040 7,001.71 7,004.77 7,008.01 7,010.20 7,006.05 7,002.45 7,006.60 7,004.66 12.33 0.500 76.7
STRM_MH_12 (SR-F2 Storm) Pipe - (602) (SR-F2 Storm) 43.30 72.0 -0.020 6,952.66 6,956.17 6,969.77 6,969.86 6,957.91 6,953.76 6,958.54 6,956.07 12.31 1.000 175.7
STRM_MH_104 (SR-F2 Storm) Pipe - (605) (SR-F2 Storm) 43.30 72.0 -0.020 6,958.93 6,970.99 6,970.00 6,985.32 6,972.73 6,960.85 6,973.35 6,961.33 12.31 0.250 602.8
Structure - (855) (SR-F2 Storm) Pipe - (615) (SR-F2 Storm) 68.80 54.0 -0.025 6,967.81 6,976.52 6,983.21 6,988.08 6,978.94 6,972.04 6,979.91 6,972.35 15.70 0.500 348.6
Structure - (866) (SR-F2 Storm) Pipe - (618) (SR-F2 Storm) 56.40 48.0 -0.020 6,976.91 6,977.92 6,988.08 6,982.35 6,980.18 6,979.43 6,981.10 6,980.14 13.85 0.500 50.4
Structure - (867) (SR-F2 Storm) Pipe - (619) (SR-F2 Storm) 56.40 48.0 -0.020 6,977.92 6,978.77 6,982.35 6,983.20 6,981.03 6,980.64 6,981.95 6,981.24 13.83 0.500 42.5
STRM_MH_09 (SR-F2 Storm) Pipe - (620) (SR-F2 Storm) 55.10 48.0 -0.020 6,978.77 6,979.31 6,983.20 6,991.38 6,981.54 6,981.49 6,982.45 6,982.06 13.74 1.000 26.8
Structure - (552) (SR-F2 Storm) Pipe - (623) (SR-F2 Storm) 55.10 48.0 -0.030 6,980.28 6,982.00 6,991.38 6,986.43 6,984.23 6,981.75 6,985.14 6,984.44 15.91 0.500 57.3
STRM_MH_08 (SR-F2 Storm) Pipe - (624) (SR-F2 Storm) 52.50 48.0 -0.030 6,982.00 6,982.77 6,986.43 6,990.70 6,984.95 6,984.69 6,985.83 6,985.22 15.69 1.000 25.8
Structure - (868) (SR-F2 Storm) Pipe - (627) (SR-F2 Storm) 27.50 42.0 -0.005 6,983.49 6,984.00 6,990.70 6,987.89 6,985.78 6,985.83 6,986.27 6,986.08 6.92 0.000 101.2
Structure - (838) (SR-F2 Storm) Pipe - (632) (SR-F2 Storm) 25.90 36.0 -0.007 6,983.00 6,985.27 6,990.70 6,992.50 6,986.91 6,985.83 6,987.57 6,986.05 7.95 0.500 302.2
STRM_MH_22 (SR-F2 Storm) Pipe - (633) (SR-F2 Storm) 25.90 36.0 -0.008 6,985.27 6,986.35 6,992.50 6,994.17 6,987.99 6,987.24 6,988.66 6,987.67 7.95 1.000 144.5
Structure - (841) (SR-F2 Storm) Pipe - (634) (SR-F2 Storm) 43.30 72.0 0.020 6,958.95 6,957.33 6,970.00 6,970.00 6,960.69 6,959.23 6,961.32 6,959.72 12.31 0.250 81.0
Structure - (851) (SR-F2 Storm) Pipe - (635) (SR-F2 Storm) 43.30 72.0 0.020 6,957.33 6,957.18 6,970.00 6,969.86 6,959.07 6,958.65 6,959.70 6,959.66 12.31 0.250 7.2
Structure - (865) (SR-F2 Storm) Pipe - (638) (SR-F2 Storm) 1.40 30.0 0.050 6,953.86 6,952.68 6,956.65 6,969.77 6,954.25 6,953.62 6,954.38 6,953.63 6.81 0.000 23.6
Structure - (807) (SR-F2 Storm) Pipe - (642) (SR-F2 Storm) 2.10 24.0 -0.010 7,016.00 7,016.81 7,018.26 7,029.97 7,017.31 7,016.41 7,017.49 7,016.73 4.50 0.500 80.7
Structure - (858) (SR-F2 Storm) Pipe - (647) (SR-F2 Storm) 15.70 36.0 -0.020 6,988.48 6,990.00 6,994.13 6,993.35 6,991.27 6,989.33 6,991.74 6,990.73 9.89 0.000 76.3
Structure - (864) (SR-F2 Storm) Pipe - (656) (SR-F2 Storm) 56.90 48.0 -0.020 6,985.24 6,987.46 6,994.75 6,998.89 6,989.73 6,988.37 6,990.65 6,988.82 13.87 0.250 111.1
STRM_MH_11 (SR-F2 Storm) Pipe - (658) (SR-F2 Storm) 68.80 42.0 0.010 6,968.08 6,966.58 6,983.21 6,981.55 6,971.94 6,971.77 6,972.14 6,971.97 3.58 0.500 149.4
Structure - (820) (SR-F2 Storm) Storm_14_48in_08 (SR-F2 Storm) 38.10 48.0 -0.005 6,987.18 6,987.48 6,994.41 6,994.13 6,989.32 6,988.88 6,990.02 6,989.75 7.51 0.500 59.3
STRM_MH_16 (SR-F2 Storm) Storm_14_66in_05 (1) (1) (SR-F2 Storm) 96.60 66.0 -0.030 6,974.45 6,984.96 6,985.88 6,994.41 6,987.67 6,977.23 6,988.73 6,978.23 18.13 0.500 350.2
Structure - (854) (SR-F2 Storm) Storm_14_66in_05 (1) (SR-F2 Storm) 96.60 66.0 -0.015 6,966.57 6,974.25 6,981.55 6,985.88 6,976.97 6,971.77 6,978.03 6,972.03 14.14 0.250 512.4
STRM_MH_14 (SR-F2 Storm) Storm_14_78in_03 (SR-F2 Storm) 162.00 72.0 0.000 6,966.31 6,966.36 6,978.85 6,980.19 6,971.00 6,970.55 6,971.74 6,971.44 5.73 0.250 166.0
STRM_MH_15 (SR-F2 Storm) Storm_14_78in_04 (SR-F2 Storm) 162.00 72.0 0.000 6,966.36 6,966.37 6,980.19 6,981.55 6,971.27 6,971.19 6,971.93 6,971.87 5.73 0.750 39.7
STRM_MH_13 (SR-F2 Storm) Storm_14_84in_02 (SR-F2 Storm) 189.80 84.0 -0.001 6,966.00 6,966.09 6,973.74 6,978.85 6,970.31 6,969.59 6,971.26 6,971.01 5.50 0.250 107.3
Structure - (860) (SR-F2 Storm) Storm_15_24in_02-W (SR-F2 Storm) 4.30 24.0 -0.050 6,970.74 6,972.01 6,978.85 6,974.27 6,972.74 6,971.16 6,973.01 6,972.38 9.81 0.000 25.5
Structure - (861) (SR-F2 Storm) Storm_17_48in_05 (SR-F2 Storm) 17.60 36.0 -0.020 6,999.61 6,999.81 7,010.52 7,003.15 7,001.15 7,001.34 7,001.66 7,001.61 10.21 0.000 9.8
Structure - (856) (SR-F2 Storm) Storm_17_54in_01 (SR-F2 Storm) 63.70 48.0 -0.005 6,985.16 6,985.23 6,994.41 6,994.75 6,988.21 6,988.20 6,988.83 6,988.80 8.40 0.250 14.0
Structure - (863) (SR-F2 Storm) Storm_17_54in_02 (SR-F2 Storm) 56.90 48.0 -0.020 6,987.46 6,990.46 6,998.89 6,998.89 6,992.73 6,989.96 6,993.66 6,990.69 13.87 0.250 150.3
STRM_MH_20 (SR-F2 Storm) Storm_17_54in_03 (SR-F2 Storm) 56.90 48.0 -0.020 6,990.46 6,992.12 6,998.89 7,001.05 6,994.39 6,992.96 6,995.32 6,993.70 13.87 0.250 82.9
Structure - (862) (SR-F2 Storm) Storm_17_54in_04 (SR-F2 Storm) 56.90 48.0 -0.020 6,992.31 6,998.16 7,001.05 7,002.59 7,000.43 6,994.62 7,001.36 6,995.51 13.87 0.500 292.3
STRM_MH_FUTR_02 (SR-F2 Storm) Storm_17_54in_05 (SR-F2 Storm) 56.90 48.0 -0.020 6,998.16 6,998.61 7,002.59 7,010.52 7,000.88 7,000.89 7,001.81 7,001.49 13.86 0.500 22.6
Storm_17_Lat_1_Inlet_1 (SR-F2 Storm) Storm_17_Lat_1_24in_01 (SR-F2 Storm) 9.60 24.0 -0.050 6,986.23 6,986.87 6,994.75 6,994.51 6,988.28 6,988.37 6,988.54 6,988.51 12.40 0.250 12.7
Storm_17_Lat_1_Inlet_2 (SR-F2 Storm) Storm_17_Lat_1_24in_02 (SR-F2 Storm) 4.30 24.0 -0.030 6,987.37 6,988.97 6,994.51 6,994.24 6,989.70 6,988.35 6,989.97 6,988.47 8.20 0.000 53.4
Storm_18_Inlet_2 (SR-F2 Storm) Storm_18_18in_05 (SR-F2 Storm) 8.70 18.0 -0.030 6,978.65 6,981.48 6,987.83 6,987.96 6,982.63 6,979.38 6,983.19 6,981.00 10.18 0.000 94.4
Storm_21_Lat_1_Inlet_1 (SR-F2 Storm) Storm_18_Lat_1_18in_02 (SR-F2 Storm) 3.00 18.0 -0.050 6,983.25 6,984.22 6,986.43 6,989.81 6,984.88 6,984.69 6,985.13 6,984.73 9.12 0.000 19.4
Storm_16_Lat_1_Inlet_1 (SR-F2 Storm) Storm_18_Lat_1_24in_01 (SR-F2 Storm) 2.10 18.0 -0.050 6,980.32 6,980.98 6,983.20 6,989.41 6,981.53 6,981.49 6,981.73 6,981.52 8.22 0.000 13.2
Storm_19_Inlet_1 (SR-F2 Storm) Storm_19_36in_04 (SR-F2 Storm) 25.90 30.0 -0.020 6,987.25 6,990.55 6,994.17 6,998.83 6,992.28 6,988.42 6,993.07 6,990.47 11.48 0.500 165.0
Storm_20_Outfall (SR-F2 Storm) Storm_20_54in_02 (SR-F2 Storm) 0.00 48.0 -0.050 6,946.78 6,949.67 6,971.24 6,966.01 6,949.67 6,947.95 6,949.67 6,947.95 0.00 0.000 57.9
Storm_22_Inlet_2 (SR-F2 Storm) Storm_22_24in_04 (SR-F2 Storm) 8.30 30.0 0.010 7,015.99 7,015.30 7,023.12 7,023.34 7,016.95 7,016.71 7,017.30 7,016.84 6.55 0.000 68.8
Structure - (826) (SR-F2 Storm) Storm_22_30in_02 (SR-F2 Storm) 16.00 30.0 -0.009 7,014.17 7,015.09 7,016.98 7,023.34 7,016.44 7,015.29 7,016.98 7,016.18 7.56 0.500 100.7
Structure - (793) (SR-F2 Storm) Storm_23_78in_01 (1) (SR-F2 Storm) 46.50 84.0 -0.003 6,945.31 6,945.88 6,953.05 6,971.24 6,947.67 6,947.04 6,948.23 6,947.65 5.98 0.500 222.1
STRM_MH_101 (SR-F2 Storm) Storm_23_78in_02 (1) (1) (1) (SR-F2 Storm) 45.20 72.0 -0.015 6,950.65 6,951.67 6,965.00 6,969.77 6,953.46 6,952.59 6,954.10 6,953.10 11.27 0.250 68.3
Structure - (872) (SR-F2 Storm) Storm_23_78in_02 (1) (1) (3) (SR-F2 Storm) 45.20 72.0 -0.015 6,947.80 6,950.65 6,966.24 6,965.00 6,952.43 6,950.08 6,953.07 6,950.40 11.27 0.250 190.2
Structure - (852) (SR-F2 Storm) Storm_23_78in_02 (1) (1) (SR-F2 Storm) 45.20 72.0 -0.001 6,947.43 6,947.60 6,965.15 6,966.24 6,950.00 6,949.84 6,950.29 6,950.12 4.28 0.250 167.7
STRM_MH_102 (SR-F2 Storm) Storm_23_78in_02 (SR-F2 Storm) 45.20 72.0 -0.001 6,946.88 6,947.43 6,971.24 6,965.15 6,949.76 6,948.66 6,950.07 6,949.30 4.27 0.250 549.0
Structure - (840) (SR-F2 Storm) Storm_23_78in_06 (SR-F2 Storm) 43.30 72.0 -0.020 6,971.95 6,979.99 6,985.32 6,992.18 6,981.73 6,973.04 6,982.36 6,975.40 12.31 0.250 402.6
STRM_MH_105 (SR-F2 Storm) Storm_23_78in_07 (SR-F2 Storm) 43.30 72.0 -0.020 6,981.00 6,986.90 6,992.18 7,000.17 6,988.64 6,982.09 6,989.27 6,984.45 12.31 0.250 295.1
Structure - (839) (SR-F2 Storm) Storm_23_78in_08 (SR-F2 Storm) 37.80 66.0 -0.020 6,987.91 6,994.57 7,000.17 7,004.67 6,996.24 6,988.96 6,996.84 6,991.18 11.95 0.250 333.0
STRM_MH_106 (SR-F2 Storm) Storm_23_78in_09 (SR-F2 Storm) 37.80 66.0 -0.030 6,994.57 7,006.85 7,004.67 7,018.17 7,008.51 6,996.39 7,009.12 6,996.86 13.78 0.250 409.4
Outfall Box 100 (SR-F2 Storm) Storm_23_78in_11 (SR-F2 Storm) 37.80 66.0 -0.005 7,007.78 7,009.34 7,018.17 7,018.01 7,011.01 7,009.26 7,011.61 7,010.10 7.33 0.000 310.6
Structure - (857) (SR-F2 Storm) Storm_24_36in_01 (SR-F2 Storm) 2.00 36.0 -0.050 6,987.90 6,990.41 7,000.17 6,993.75 6,990.85 6,988.80 6,991.00 6,988.82 7.40 0.000 50.2
VT2_Inlet_3 (SR-F2 Storm) Storm_VT2_30in_02 (SR-F2 Storm) 18.40 30.0 0.004 7,042.60 7,042.47 0.00 7,046.08 7,044.46 7,044.06 7,044.76 7,044.66 3.75 0.000 35.4
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Structure - (850) (SR-F2 Storm) CO-1 85.40 42.0 -0.009 6,969.24 6,969.77 6,978.85 6,973.34 6,973.50 6,973.08 6,974.72 6,974.30 8.88 0.000 -
Storm_18_Inlet_1 (SR-F2 Storm) CO-2 25.30 30.0 -0.013 6,977.52 6,977.65 6,987.83 6,988.08 6,980.64 6,980.59 6,981.05 6,981.01 5.15 0.500 -
Structure - (849) (SR-F2 Storm) CO-3 37.90 36.0 -0.029 7,000.88 7,004.00 7,010.52 7,007.35 7,006.00 7,003.75 7,006.89 7,004.21 14.46 0.000 -
Storm_19_Lat_2_Inlet_2 (SR-F2 Storm) CO-5 14.70 18.0 -0.014 7,005.77 7,006.30 7,010.20 7,010.21 7,007.97 7,007.17 7,009.05 7,008.31 8.32 0.000 -
Structure - (845) (SR-F2 Storm) CO-6 74.50 48.0 -0.092 6,987.11 6,988.38 6,994.13 6,993.12 6,991.11 6,991.56 6,992.14 6,992.11 25.90 0.000 -
VT2_Inlet_2 (SR-F2 Storm) CO-7 12.20 30.0 -0.007 7,042.60 7,043.24 7,046.08 7,049.26 7,044.81 7,044.82 7,045.03 7,044.93 6.37 0.000 -
Structure - (842) (SR-F2 Storm) Pipe - (28) (SR-F2 Storm) 30.00 24.0 -0.030 6,991.05 6,995.39 6,998.83 7,002.50 6,997.25 6,993.59 6,998.76 6,995.01 13.74 0.000 144.7
STRM_MH_24 (SR-F2 Storm) Pipe - (29) (1) (1) (SR-F2 Storm) 10.30 18.0 -0.030 7,000.89 7,011.08 7,008.01 7,020.06 7,012.31 7,003.31 7,012.99 7,003.84 10.61 1.000 339.5
STRM_MH_23 (SR-F2 Storm) Pipe - (29) (SR-F2 Storm) 30.00 24.0 -0.030 6,995.39 7,000.69 7,002.50 7,008.01 7,002.56 6,996.70 7,004.06 6,999.63 13.74 0.500 177.0
Storm_19_Lat_1_Inlet_1 (SR-F2 Storm) Pipe - (35) (SR-F2 Storm) 8.70 24.0 -0.030 6,991.56 6,992.65 6,998.83 6,999.02 6,993.70 6,993.59 6,994.12 6,993.71 10.03 0.500 36.4
Structure - (65) (SR-F2 Storm) Pipe - (39) (SR-F2 Storm) 4.10 18.0 -0.030 6,992.84 6,993.85 6,999.02 6,995.57 6,994.62 6,993.91 6,994.93 6,994.05 8.31 0.000 33.7
Storm_19_Lat_3_Inlet_1 (SR-F2 Storm) Pipe - (47) (SR-F2 Storm) 6.60 18.0 0.030 7,011.47 7,011.29 7,020.35 7,020.06 7,013.02 7,012.99 7,013.23 7,013.21 3.73 0.000 6.0
Storm_19_Lat_3_Inlet_2 (SR-F2 Storm) Pipe - (50) (SR-F2 Storm) 3.80 18.0 -0.030 7,011.29 7,012.17 7,020.06 7,020.45 7,012.91 7,012.99 7,013.21 7,013.06 8.14 0.000 29.3
Storm_19_Lat_2_Inlet_1 (SR-F2 Storm) Pipe - (53) (SR-F2 Storm) 19.70 24.0 -0.040 7,001.71 7,004.77 7,008.01 7,010.20 7,006.37 7,003.31 7,007.20 7,004.14 13.90 0.500 76.7
STRM_MH_12 (SR-F2 Storm) Pipe - (602) (SR-F2 Storm) 242.40 72.0 -0.020 6,952.66 6,956.17 6,969.77 6,969.86 6,960.44 6,955.57 6,962.41 6,960.51 20.06 1.000 175.7
STRM_MH_104 (SR-F2 Storm) Pipe - (605) (SR-F2 Storm) 242.40 72.0 -0.020 6,958.93 6,970.99 6,970.00 6,985.32 6,975.25 6,963.71 6,977.23 6,965.28 20.06 0.250 602.8
Structure - (855) (SR-F2 Storm) Pipe - (615) (SR-F2 Storm) 125.00 54.0 -0.025 6,967.81 6,976.52 6,983.21 6,988.08 6,979.81 6,977.49 6,981.38 6,978.45 18.48 0.500 348.6
Structure - (866) (SR-F2 Storm) Pipe - (618) (SR-F2 Storm) 107.70 48.0 -0.020 6,976.91 6,977.92 6,988.08 6,982.35 6,981.06 6,980.59 6,982.67 6,981.82 16.42 0.500 50.4
Structure - (867) (SR-F2 Storm) Pipe - (619) (SR-F2 Storm) 107.70 48.0 -0.020 6,977.92 6,978.77 6,982.35 6,983.20 6,981.91 6,981.87 6,983.52 6,983.01 16.40 0.500 42.5
STRM_MH_09 (SR-F2 Storm) Pipe - (620) (SR-F2 Storm) 103.90 48.0 -0.020 6,978.77 6,979.31 6,983.20 6,991.38 6,982.39 6,982.72 6,983.94 6,983.78 16.25 1.000 26.8
Structure - (552) (SR-F2 Storm) Pipe - (623) (SR-F2 Storm) 103.90 48.0 -0.030 6,980.28 6,982.00 6,991.38 6,986.43 6,985.09 6,983.94 6,986.64 6,985.10 18.91 0.500 57.3
STRM_MH_08 (SR-F2 Storm) Pipe - (624) (SR-F2 Storm) 105.90 48.0 -0.030 6,982.00 6,982.77 6,986.43 6,990.70 6,985.89 6,985.86 6,987.47 6,986.99 18.99 1.000 25.8
Structure - (868) (SR-F2 Storm) Pipe - (627) (SR-F2 Storm) 60.60 42.0 -0.005 6,983.49 6,984.00 6,990.70 6,987.89 6,987.84 6,987.47 6,988.45 6,988.09 6.30 0.000 101.2
Structure - (838) (SR-F2 Storm) Pipe - (632) (SR-F2 Storm) 46.90 36.0 -0.007 6,983.00 6,985.27 6,990.70 6,992.50 6,988.96 6,987.47 6,989.65 6,988.15 6.63 0.500 302.2
STRM_MH_22 (SR-F2 Storm) Pipe - (633) (SR-F2 Storm) 46.90 36.0 -0.008 6,985.27 6,986.35 6,992.50 6,994.17 6,990.02 6,989.31 6,990.70 6,989.99 6.63 1.000 144.5
Structure - (841) (SR-F2 Storm) Pipe - (634) (SR-F2 Storm) 242.40 72.0 0.020 6,958.95 6,957.33 6,970.00 6,970.00 6,963.21 6,962.69 6,965.19 6,963.97 20.06 0.250 81.0
Structure - (851) (SR-F2 Storm) Pipe - (635) (SR-F2 Storm) 242.40 72.0 0.020 6,957.33 6,957.18 6,970.00 6,969.86 6,962.33 6,962.41 6,963.77 6,963.75 20.06 0.250 7.2
Structure - (865) (SR-F2 Storm) Pipe - (638) (SR-F2 Storm) 10.00 30.0 0.050 6,953.86 6,952.68 6,956.65 6,969.77 6,956.48 6,956.46 6,956.54 6,956.53 2.04 0.000 23.6
Structure - (807) (SR-F2 Storm) Pipe - (642) (SR-F2 Storm) 14.50 24.0 -0.010 7,016.00 7,016.81 7,018.26 7,029.97 7,018.18 7,017.17 7,018.80 7,018.07 7.64 0.500 80.7
Structure - (858) (SR-F2 Storm) Pipe - (647) (SR-F2 Storm) 34.60 36.0 -0.020 6,988.48 6,990.00 6,994.13 6,993.35 6,991.91 6,991.56 6,992.73 6,991.93 12.31 0.000 76.3
Structure - (864) (SR-F2 Storm) Pipe - (656) (SR-F2 Storm) 138.70 48.0 -0.020 6,985.24 6,987.46 6,994.75 6,998.89 6,992.30 6,991.27 6,994.20 6,993.16 11.04 0.250 111.1
STRM_MH_11 (SR-F2 Storm) Pipe - (658) (SR-F2 Storm) 125.00 42.0 0.010 6,968.08 6,966.58 6,983.21 6,981.55 6,977.16 6,976.58 6,977.82 6,977.24 6.50 0.500 149.4
Structure - (820) (SR-F2 Storm) Storm_14_48in_08 (SR-F2 Storm) 106.60 48.0 -0.005 6,987.18 6,987.48 6,994.41 6,994.13 6,990.88 6,990.54 6,992.24 6,991.93 9.16 0.500 59.3
STRM_MH_16 (SR-F2 Storm) Storm_14_66in_05 (1) (1) (SR-F2 Storm) 250.70 66.0 -0.030 6,974.45 6,984.96 6,985.88 6,994.41 6,989.37 6,979.73 6,991.71 6,981.51 23.57 0.500 350.2
Structure - (854) (SR-F2 Storm) Storm_14_66in_05 (1) (SR-F2 Storm) 250.70 66.0 -0.015 6,966.57 6,974.25 6,981.55 6,985.88 6,979.26 6,976.58 6,981.15 6,978.31 18.16 0.250 512.4
STRM_MH_14 (SR-F2 Storm) Storm_14_78in_03 (SR-F2 Storm) 336.80 72.0 0.000 6,966.31 6,966.36 6,978.85 6,980.19 6,974.13 6,973.08 6,976.33 6,975.28 11.91 0.250 166.0
STRM_MH_15 (SR-F2 Storm) Storm_14_78in_04 (SR-F2 Storm) 336.80 72.0 0.000 6,966.36 6,966.37 6,980.19 6,981.55 6,974.93 6,974.68 6,977.14 6,976.88 11.91 0.750 39.7
STRM_MH_13 (SR-F2 Storm) Storm_14_84in_02 (SR-F2 Storm) 424.40 84.0 -0.001 6,966.00 6,966.09 6,973.74 6,978.85 6,972.57 6,971.42 6,974.59 6,974.16 11.03 0.250 107.3
Structure - (860) (SR-F2 Storm) Storm_15_24in_02-W (SR-F2 Storm) 14.00 24.0 -0.050 6,970.74 6,972.01 6,978.85 6,974.27 6,973.36 6,973.08 6,973.96 6,973.39 13.76 0.000 25.5
Structure - (861) (SR-F2 Storm) Storm_17_48in_05 (SR-F2 Storm) 48.90 36.0 -0.020 6,999.61 6,999.81 7,010.52 7,003.15 7,003.80 7,003.75 7,004.54 7,004.49 6.92 0.000 9.8
Structure - (856) (SR-F2 Storm) Storm_17_54in_01 (SR-F2 Storm) 151.90 48.0 -0.005 6,985.16 6,985.23 6,994.41 6,994.75 6,990.70 6,990.54 6,992.97 6,992.81 12.09 0.250 14.0
Structure - (863) (SR-F2 Storm) Storm_17_54in_02 (SR-F2 Storm) 138.70 48.0 -0.020 6,987.46 6,990.46 6,998.89 6,998.89 6,993.96 6,992.78 6,996.16 6,994.67 17.40 0.250 150.3
STRM_MH_20 (SR-F2 Storm) Storm_17_54in_03 (SR-F2 Storm) 138.70 48.0 -0.020 6,990.46 6,992.12 6,998.89 7,001.05 6,995.62 6,994.51 6,997.82 6,996.40 17.39 0.250 82.9
Structure - (862) (SR-F2 Storm) Storm_17_54in_04 (SR-F2 Storm) 138.70 48.0 -0.020 6,992.31 6,998.16 7,001.05 7,002.59 7,001.66 6,996.17 7,003.86 6,998.11 17.39 0.500 292.3
STRM_MH_FUTR_02 (SR-F2 Storm) Storm_17_54in_05 (SR-F2 Storm) 138.70 48.0 -0.020 6,998.16 6,998.61 7,002.59 7,010.52 7,002.80 7,002.59 7,004.69 7,004.48 11.04 0.500 22.6
Storm_17_Lat_1_Inlet_1 (SR-F2 Storm) Storm_17_Lat_1_24in_01 (SR-F2 Storm) 17.20 24.0 -0.050 6,986.23 6,986.87 6,994.75 6,994.51 6,991.34 6,991.27 6,991.81 6,991.73 5.47 0.250 12.7
Storm_17_Lat_1_Inlet_2 (SR-F2 Storm) Storm_17_Lat_1_24in_02 (SR-F2 Storm) 7.00 24.0 -0.030 6,987.37 6,988.97 6,994.51 6,994.24 6,991.51 6,991.46 6,991.58 6,991.53 2.23 0.000 53.4
Storm_18_Inlet_2 (SR-F2 Storm) Storm_18_18in_05 (SR-F2 Storm) 12.80 18.0 -0.030 6,978.65 6,981.48 6,987.83 6,987.96 6,982.83 6,980.84 6,983.74 6,981.66 11.15 0.000 94.4
Storm_21_Lat_1_Inlet_1 (SR-F2 Storm) Storm_18_Lat_1_18in_02 (SR-F2 Storm) 10.60 18.0 -0.050 6,983.25 6,984.22 6,986.43 6,989.81 6,986.06 6,985.86 6,986.62 6,986.42 6.00 0.000 19.4
Storm_16_Lat_1_Inlet_1 (SR-F2 Storm) Storm_18_Lat_1_24in_01 (SR-F2 Storm) 4.50 18.0 -0.050 6,980.32 6,980.98 6,983.20 6,989.41 6,982.74 6,982.72 6,982.84 6,982.82 2.55 0.000 13.2
Storm_19_Inlet_1 (SR-F2 Storm) Storm_19_36in_04 (SR-F2 Storm) 46.90 30.0 -0.020 6,987.25 6,990.55 6,994.17 6,998.83 6,992.80 6,990.70 6,994.38 6,992.12 13.15 0.500 165.0
Storm_20_Outfall (SR-F2 Storm) Storm_20_54in_02 (SR-F2 Storm) 438.90 48.0 -0.050 6,946.78 6,949.67 6,971.24 6,966.01 6,957.37 6,951.96 6,976.32 6,970.92 34.93 0.000 57.9
Storm_22_Inlet_2 (SR-F2 Storm) Storm_22_24in_04 (SR-F2 Storm) 14.40 30.0 0.010 7,015.99 7,015.30 7,023.12 7,023.34 7,017.27 7,017.45 7,017.77 7,017.61 7.62 0.000 68.8
Structure - (826) (SR-F2 Storm) Storm_22_30in_02 (SR-F2 Storm) 31.00 30.0 -0.009 7,014.17 7,015.09 7,016.98 7,023.34 7,016.99 7,015.86 7,017.92 7,017.07 8.83 0.500 100.7
Structure - (793) (SR-F2 Storm) Storm_23_78in_01 (1) (SR-F2 Storm) 315.80 84.0 -0.003 6,945.31 6,945.88 6,953.05 6,971.24 6,951.16 6,949.99 6,952.76 6,952.06 9.61 0.500 222.1
STRM_MH_101 (SR-F2 Storm) Storm_23_78in_02 (1) (1) (1) (SR-F2 Storm) 245.10 72.0 -0.015 6,950.65 6,951.67 6,965.00 6,969.77 6,955.96 6,955.44 6,957.96 6,957.03 18.09 0.250 68.3
Structure - (872) (SR-F2 Storm) Storm_23_78in_02 (1) (1) (3) (SR-F2 Storm) 245.10 72.0 -0.015 6,947.80 6,950.65 6,966.24 6,965.00 6,954.94 6,955.10 6,956.93 6,956.27 18.08 0.250 190.2
Structure - (852) (SR-F2 Storm) Storm_23_78in_02 (1) (1) (SR-F2 Storm) 245.10 72.0 -0.001 6,947.43 6,947.60 6,965.15 6,966.24 6,954.81 6,954.24 6,955.97 6,955.41 8.67 0.250 167.7
STRM_MH_102 (SR-F2 Storm) Storm_23_78in_02 (SR-F2 Storm) 245.10 72.0 -0.001 6,946.88 6,947.43 6,971.24 6,965.15 6,953.95 6,951.96 6,955.12 6,953.39 8.67 0.250 549.0
Structure - (840) (SR-F2 Storm) Storm_23_78in_06 (SR-F2 Storm) 242.40 72.0 -0.020 6,971.95 6,979.99 6,985.32 6,992.18 6,984.26 6,974.66 6,986.23 6,980.61 20.05 0.250 402.6
STRM_MH_105 (SR-F2 Storm) Storm_23_78in_07 (SR-F2 Storm) 242.40 72.0 -0.020 6,981.00 6,986.90 6,992.18 7,000.17 6,991.17 6,983.77 6,993.14 6,989.36 20.06 0.250 295.1
Structure - (839) (SR-F2 Storm) Storm_23_78in_08 (SR-F2 Storm) 270.70 66.0 -0.020 6,987.91 6,994.57 7,000.17 7,004.67 6,999.14 6,990.99 7,001.70 6,997.06 20.64 0.250 333.0
STRM_MH_106 (SR-F2 Storm) Storm_23_78in_09 (SR-F2 Storm) 270.70 66.0 -0.030 6,994.57 7,006.85 7,004.67 7,018.17 7,011.42 6,999.78 7,013.98 7,001.88 24.04 0.250 409.4
Outfall Box 100 (SR-F2 Storm) Storm_23_78in_11 (SR-F2 Storm) 270.70 66.0 -0.005 7,007.78 7,009.34 7,018.17 7,018.01 7,014.60 7,012.35 7,016.68 7,014.91 11.39 0.000 310.6
Structure - (857) (SR-F2 Storm) Storm_24_36in_01 (SR-F2 Storm) 15.00 36.0 -0.050 6,987.90 6,990.41 7,000.17 6,993.75 6,991.64 6,991.66 6,992.11 6,991.73 13.51 0.000 50.2
VT2_Inlet_3 (SR-F2 Storm) Storm_VT2_30in_02 (SR-F2 Storm) 26.10 30.0 0.004 7,042.60 7,042.47 0.00 7,046.08 7,044.82 7,044.35 7,045.28 7,045.14 5.32 0.000 35.4
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Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, May 12 2020

Lochwinnoch Crossing

Invert Elev Dn (ft) =  7042.00
Pipe Length (ft) =  125.00
Slope (%) =  1.60
Invert Elev Up (ft) =  7044.00
Rise (in) =  42.0
Shape =  Elliptical
Span (in) =  66.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Horizontal Ellipse Concrete
Culvert Entrance =  Groove end projecting (H)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  7047.70
Top Width (ft) =  40.00
Crest Width (ft) =  150.00

Calculations
Qmin (cfs) =  235.90
Qmax (cfs) =  235.90
Tailwater Elev (ft) =  Normal

Highlighted
Qtotal (cfs) =  235.90
Qpipe (cfs) =  105.79
Qovertop (cfs) =  130.11
Veloc Dn (ft/s) =  14.58
Veloc Up (ft/s) =  11.96
HGL Dn (ft) =  7043.60
HGL Up (ft) =  7045.96
Hw Elev (ft) =  7048.12
Hw/D (ft) =  1.18
Flow Regime =  Inlet Control



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, May 12 2020

Vollmer Roadside Swale

Trapezoidal
Bottom Width (ft) =  25.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  5.00
Invert Elev (ft) =  7042.00
Slope (%) =  1.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  235.90

Highlighted
Depth (ft) =  1.40
Q (cfs) =  235.90
Area (sqft) =  42.84
Velocity (ft/s) =  5.51
Wetted Perim (ft) =  36.54
Crit Depth, Yc (ft) =  1.31
Top Width (ft) =  36.20
EGL (ft) =  1.87

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Elev (ft) Depth (ft)
Section

7041.00 -1.00

7042.00 0.00

7043.00 1.00

7044.00 2.00

7045.00 3.00

7046.00 4.00

7047.00 5.00

7048.00 6.00

Reach (ft)
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APPENDIX C

WATER QUALITY AND DETENTION CALCULATIONS
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Forebay @ DP 3.0 I=.549               WQCV= 0.22013
Future Forebay @ DP 3.1 I= .894                WQCV= 0.39644

Forebay @ DP 4.3 I= .066                WQCV= 0.046558
V=(WQCV/12)A

Forebay @ DP 3.0 A= 170.21 Acres          V= 3.122
Future Forebay @ DP 3.1 A= 3.76 Acres               V=0.124

Forebay @ DP 4.3 A= 355.10 Acres          V= 1.378

3% OF WQCV
.03(V)

Volume Required for Forebay @ DP 3.0 = 0.094 AC-FT 4080 CF
Volume Required for Future Forebay @ DP 3.1 = 0.004 AC-FT 162 CF
Volume Required for Forebay @ DP 4.3 = 0.041 AC-FT 1801 CF

Q100 Discharges 2% OF Q100

Q100 Forebay @ DP 3.0= .02*424.4 CFS= 8.49 CFS
Q100 Future Forebay @ DP 3.1 = .02*22.5 CFS= 0.45 CFS
Q100 Forebay @ DP 4.3= .02*262.3 CFS= 5.25 CFS

                                 FOREBAY TOTAL VOLUME=

                        FOREBAY VOLUME REQUIREMENTS
Equation 3-1 WQCV= a(0.91I 3-1.19I 2+0.781I )

Equation 3-3

a=1 (40 hour drain time)



Weir Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, May 11 2020

Forebay @ DP 3.0 Notch

Rectangular Weir
Crest =  Sharp
Bottom Length (ft) =  1.50
Total Depth (ft) =  1.50

Calculations
Weir Coeff. Cw =  3.33
Compute by: Known Q
Known Q (cfs) =  8.49

Highlighted
Depth (ft) =  1.42
Q (cfs) =  8.490
Area (sqft) =  2.14
Velocity (ft/s) =  3.97
Top Width (ft) =  1.50

0 .5 1 1.5 2 2.5

Depth (ft) Depth (ft)Forebay @ DP 3.0 Notch

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

1.50 1.50

2.00 2.00

Length (ft)
Weir W.S.



Weir Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, May 11 2020

Future Forebay @ DP 3.1

Rectangular Weir
Crest =  Sharp
Bottom Length (ft) =  0.08
Total Depth (ft) =  1.50

Calculations
Weir Coeff. Cw =  3.33
Compute by: Known Q
Known Q (cfs) =  0.45

Highlighted
Depth (ft) =  1.42
Q (cfs) =  0.450
Area (sqft) =  0.11
Velocity (ft/s) =  3.97
Top Width (ft) =  0.08

0 .1 .2 .3

Depth (ft) Depth (ft)Future Forebay @ DP 3.1

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

1.50 1.50

2.00 2.00

Length (ft)
Weir W.S.



Weir Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, May 11 2020

Forebay @ DP 4.3 Notch

Rectangular Weir
Crest =  Sharp
Bottom Length (ft) =  0.90
Total Depth (ft) =  1.50

Calculations
Weir Coeff. Cw =  3.33
Compute by: Known Q
Known Q (cfs) =  5.25

Highlighted
Depth (ft) =  1.45
Q (cfs) =  5.250
Area (sqft) =  1.31
Velocity (ft/s) =  4.01
Top Width (ft) =  0.90

0 .25 .5 .75 1 1.25 1.5

Depth (ft) Depth (ft)Forebay @ DP 4.3 Notch

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

1.50 1.50

2.00 2.00

Length (ft)
Weir W.S.
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Stormwater Facility Name:

Facility Location & Jurisdiction:

User Input: Watershed Characteristics User Defined User Defined User Defined User Defined

Watershed Slope = 0.025 ft/ft Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Length = 2500 ft 0.00 632 0.00 0.00
Watershed Area = 175.68 acres 0.58 1,269 0.58 0.01

Watershed Imperviousness = 53.0% percent 1.50 15,375 1.50 0.01
Percentage Hydrologic Soil Group A = 54.8% percent 2.50 40,729 2.50 0.01
Percentage Hydrologic Soil Group B = 45.2% percent 3.50 76,997 3.50 0.01

Percentage Hydrologic Soil Groups C/D = 0.0% percent 4.50 112,420 4.50 0.25
5.50 136,692 5.50 0.45

User Input 17 6.50 158,382 6.50 15.00
7.50 176,379 7.50 187.00
8.50 188,901 8.50 245.00
9.50 202,723 9.50 327.00

WQCV Treatment Method = 40.00 hours 10.50 210,154 10.50 410.00
11.50 217,594 11.50 480.00

After completing and printing this worksheet to a pdf, go to:
https://maperture.digitaldataservices.com/gvh/?viewer=cswdif
create a new stormwater facility, and
attach the pdf of this worksheet to that record.

Routed Hydrograph Results
Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year

One-Hour Rainfall Depth = 0.53 1.19 1.50 1.75 2.25 2.52 in
Calculated Runoff Volume = 3.142 7.627 10.843 13.906 22.334 26.591 acre-ft

OPTIONAL Override Runoff Volume = acre-ft
Inflow Hydrograph Volume = 3.141 7.619 10.842 13.899 22.331 26.586 acre-ft

Time to Drain 97% of Inflow Volume = >90 >90 >90 >90 >90 >90 hours
Time to Drain 99% of Inflow Volume = >90 >90 >90 >90 >90 >90 hours

Maximum Ponding Depth = 3.98 5.60 6.33 6.77 7.62 8.15 ft
Maximum Ponded Area = 2.16 3.18 3.54 3.75 4.08 4.23 acres

Maximum Volume Stored = 3.128 7.501 9.943 11.590 14.896 17.099 acre-ft

Stormwater Detention and Infiltration Design Data Sheet

Pond W-5

Sterling Ranch Sudivision, Marksheffel Road, El Paso County / El Paso County

Location for 1-hr Rainfall Depths (use dropdown):

Workbook Protected Worksheet Protected

SDI-Pond W-5.xlsm, Design Data 6/1/2020, 4:05 PM

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif
dsdrice
Cloud+

dsdrice
Cloud+
Verify - soil conditions need to match soils map



WQCV_Trigger = 1
RunOnce= 1

CountA= 1
Draintime Coeff= 1.0

0 1 2 3
#N/A
#N/A

0 1 2 3
#N/A
#N/A

Check Data Set 1 Check Data Set 1

Stormwater Detention and Infiltration Design Data Sheet
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SDI-Pond W-5.xlsm, Design Data 6/1/2020, 4:05 PM



Stormwater Facility Name:

Facility Location & Jurisdiction:

User Input: Watershed Characteristics User Defined User Defined User Defined User Defined

Watershed Slope = 0.022 ft/ft Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Length = 16051 ft 0.00 632 0.00 0.00
Watershed Area = 352.23 acres 0.37 5,106 0.37 0.10

Watershed Imperviousness = 10.0% percent 1.00 30,156 1.00 0.15
Percentage Hydrologic Soil Group A = 54.0% percent 2.00 33,323 2.00 0.20
Percentage Hydrologic Soil Group B = 46.0% percent 3.00 37,601 3.00 0.22

Percentage Hydrologic Soil Groups C/D = 0.0% percent 4.00 40,867 4.00 0.24
5.00 44,238 5.00 0.26

User Input 17 6.00 48,178 6.00 117.00
7.00 51,797 7.00 210.00
8.00 55,999 8.00 257.00
9.00 59,878 9.00 307.00

WQCV Treatment Method = 40.00 hours 10.00 63,364 10.00 389.00
11.00 67,955 11.00 543.00
12.00 72,155 12.00 668.00

After completing and printing this worksheet to a pdf, go to:
https://maperture.digitaldataservices.com/gvh/?viewer=cswdif
create a new stormwater facility, and
attach the pdf of this worksheet to that record.

Routed Hydrograph Results
Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year

One-Hour Rainfall Depth = 0.53 1.19 1.50 1.75 2.25 2.52 in
Calculated Runoff Volume = 1.967 1.778 4.643 8.198 22.829 30.818 acre-ft

OPTIONAL Override Runoff Volume = acre-ft
Inflow Hydrograph Volume = 1.966 1.777 4.643 8.196 22.820 30.809 acre-ft

Time to Drain 97% of Inflow Volume = 125.9 116.1 208.4 199.2 166.8 151.3 hours
Time to Drain 99% of Inflow Volume = 130.4 120.3 0.0 214.1 200.9 194.4 hours

Maximum Ponding Depth = 3.10 2.88 5.12 5.53 7.31 8.58 ft
Maximum Ponded Area = 0.87 0.85 1.03 1.06 1.22 1.34 acres

Maximum Volume Stored = 1.897 1.712 3.816 4.244 6.264 7.900 acre-ft

Stormwater Detention and Infiltration Design Data Sheet

Pond W-4

Sterling Ranch Sudivision, Vollmer Road, El Paso County / El Paso County

Location for 1-hr Rainfall Depths (use dropdown):

Workbook Protected Worksheet Protected

SDI-Pond W-4.xlsm, Design Data 6/1/2020, 4:04 PM

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif


WQCV_Trigger = 1
RunOnce= 1

CountA= 1
Draintime Coeff= 1.0

0 1 2 3
#N/A
#N/A

0 1 2 3
#N/A
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Check Data Set 1 Check Data Set 1

Stormwater Detention and Infiltration Design Data Sheet
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APPENDIX D

REFERENCE MATERIALS

dsdrice
Text Box
Include DBPS plan sheets 48 and 47













TRACT/ROW SIZE/ACRE USE MAINTENANCE OWNERSHIP % Impervious DRAINAGE FEE FEE BRIDGE FEE FEE

A 0.391 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 29.0% 19,698$ 2,233.56$ 8,057$ 913.58$

B 0.658 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 29.0% 19,698$ 3,758.77$ 8,057$ 1,537.44$

C 0.845 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 24.0% 19,698$ 3,994.75$ 8,057$ 1,633.96$

D 2.159 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 13.0% 19,698$ 5,528.64$ 8,057$ 2,261.36$

E 19.674 ZERO LOT LINE FUTURE SINGLE FAMILY RESIDENTIAL LOTS SR LAND, LLC SR LAND, LLC 70.0% 19,698$ 271,276.92$ 8,057$ 110,959.39$

F 1.231 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 4.0% 19,698$ 969.93$ 8,057$ 396.73$

G 0.249 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 2.0% 19,698$ 98.10$ 8,057$ 40.12$

H 0.062 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 2.0% 19,698$ 24.43$ 8,057$ 9.99$

I 0.5 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY/MAIL KIOSK SRMD #1 SRMD #1 15.0% 19,698$ 1,477.35$ 8,057$ 604.28$

J 0.379 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 30.0% 19,698$ 2,239.66$ 8,057$ 916.08$

K 0.387 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 30.0% 19,698$ 2,286.94$ 8,057$ 935.42$

49 LOTS 11.871 SINGLE FAMILY RESIDENTIAL LOTS SRMD #1 SRMD #1 70.0% 19,698$ 163,684.47$ 8,057$ 66,951.25$

ROW 4.734 ROAD RIGHTS OF WAY (STERLING RANCH ROAD) EPC EPC 95.0% 19,698$ 88,587.82$ 8,057$ 36,234.75$

ROW 3.525 ROAD RIGHTS OF WAY (MARKSHEFFEL ROAD) EPC EPC 95.0% 19,698$ 65,963.68$ 8,057$ 26,980.88$

ROW 2.979 ROAD RIGHTS OF WAY (VOLLMER ROAD, ULTIMATE) EPC EPC 95.0% 19,698$ 55,746.32$ 8,057$ 22,801.71$

DRAINAGE FEE BRIDGE FEE
49.644 TOTAL AREA TOTAL FEES 667,871.33$ 273,176.94$

STERLING RANCH FILING NO. 2 - TRACTS AND RIGHT-OF-WAY - DRAINAGE & BRIDGE FEES (2020)

*SRMD#1 = STERLING RANCH METROPOLITAN DISTRICT NO. 1
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APPENDIX E

DRAINAGE MAPS & PLANS



A Westrian Company

STERLING RANCH
EXISTING DRAINAGE MAP

LEGEND
Q5 Q100

Total Total

1 7.2 12.1

2 5.4 9.0

3 1.4 2.3

4 10.6 17.8

5 7.5 23.4

6 3.0 5.0

7 0.5 0.9

8 1.8 3.1

9 37.3 62.6

10 23.9 40.1

4.1 45.6 76.5
6.1 3.0 5.1

DESIGN POINT

DP
Tributary Area Percent tc Q5 Q100

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

EXA1 17.68 9% 0.15 0.40 25.4 7.2 12.1
EXA2 19.59 5% 0.11 0.38 31.5 5.4 9.0

EXA3 5.66 2% 0.09 0.36 26.4 1.4 2.3

EXA4 50.72 2% 0.09 0.36 33.2 10.6 17.8

EXB 11.78 2% 0.09 0.36 23.8 3.0 5.0

OS1 23.82 45% 0.34 0.53 22.4 23.9 40.1
OS2 85.59 18% 0.19 0.43 34.1 37.3 62.6

OS3 6.66 2% 0.09 0.36 20.3 1.8 3.1

OS4 2.19 2% 0.09 0.36 26.6 0.5 0.9
OS5 9.27 9% 0.28 0.49 22.8 7.5 23.4
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Cloud+
Barbarick Detention Pond
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Callout
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Callout
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Text Box
Show where Sand Creek and tributary combine and SCDBPS design points south of those provided.
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Cloud+

dsdrice
Cloud+
Show basin lines and tributary stream flowlines in this area.

dsdrice
Callout
Remove proposed roads from this plan.



A Westrian Company

Q5 Q100
Total Total

1 4.4 9.4
2 1.9 3.9
3 11.1 24.7
4 3.7 7.4
5 4.1 19.6
6 3.3 6.7

6A 2.2 4.1
7 27.5 60.6
8 3.0 12.5
9 1.9 4.8
10 9.2 17.3
11 9.5 19.9
12 1.9 9.5
13 15.7 34.6
14 16.0 37.9
15 5.4 11.7
16 4.4 9.6
17 1.4 4.7
18 4.3 14.0
19 38.8 85.4
20 7.1 13.4
21 7.4 15.2
22 2.7 15.4
23 8.8 15.8
24 11.5 20.6
25 33.7 226.1
26 2.8 18.7
27 8.3 14.4
28 8.4 16.7
29 2.1 14.5
30 0.9 6.4
31 2.0 15.0
32 1.4 10.0
1.0 6.0 10.3
1.1 12.6 19.7
1.2 17.6 28.2
1.3 25.9 46.9

1.3A 5.0 8.7
1.4 52.5 105.9
1.5 55.1 103.9
1.6 56.4 107.7
1.7 17.3 25.3
1.8 68.8 125.0
2.0 23.2 74.5
2.1 38.1 106.6
2.2 56.9 138.7
2.3 9.6 17.2
2.4 63.7 151.9
2.5 96.6 250.7
2.6 97.8 250.4
2.7 162.0 336.8
2.8 189.8 424.4
2.9 14.2 22.5
3.0 189.8 424.4
3.1 14.2 22.5
3.2 192.2 438.9
4.0 18.4 26.1
4.1 40.4 235.9
4.2 16.0 31.0
4.3 36.9 262.3
4.4 2.1 2.1
4.5 37.8 37.8
4.6 43.3 242.4
4.7 45.2 245.1
4.8 46.5 315.8
OS2 13.8 39.1
OS3 17.6 48.9
OS4 2.6 8.8

DESIGN POINT
DP

Tributary Area Percent tc Q5 Q100

Sub-basin (acres) Impervious C5 C100 (min) (cfs) (cfs)
A1 2.06 66% 0.51 0.65 9.7 4.4 9.4
A2 0.82 69% 0.53 0.66 9.1 1.9 3.9
A3 6.76 60% 0.47 0.62 15.0 11.1 24.7
A4 1.51 77% 0.60 0.71 10.2 3.7 7.4
A5 1.70 76% 0.59 0.70 9.9 4.1 8.3
A6 1.37 75% 0.58 0.70 10.0 3.3 6.6

A6A 0.53 95% 0.81 0.88 5.0 2.2 4.1
A7 19.00 65% 0.45 0.59 18.3 27.5 60.6
A8 1.48 63% 0.56 0.70 13.9 3.0 6.3
A9 0.61 79% 0.73 0.83 8.7 1.9 3.7

A10 2.61 86% 0.79 0.88 7.9 9.2 17.3
A11 2.89 83% 0.76 0.86 8.7 9.5 18.1
A12 3.87 8% 0.13 0.38 11.9 1.9 9.5
A13 9.65 65% 0.45 0.59 14.0 15.7 34.6
A14 11.76 0% 0.39 0.55 15.3 16.0 37.9
A15 2.91 54% 0.52 0.68 14.9 5.4 11.7
A16 2.34 56% 0.54 0.69 14.7 4.4 9.6
A17 1.76 24% 0.21 0.44 13.7 1.4 4.7
A18 5.27 21% 0.24 0.47 16.4 4.3 14.0
A19 31.85 65% 0.45 0.59 25.8 38.8 85.4
A20 1.83 89% 0.81 0.89 8.0 6.6 12.2
A21 1.93 90% 0.82 0.90 8.7 6.8 12.6
A22 8.68 5% 0.11 0.37 23.3 2.7 15.4
B1 2.98 100% 0.90 0.96 17.6 8.8 15.8
B2 3.89 100% 0.90 0.96 17.6 11.5 20.6
B3 2.05 100% 0.90 0.96 9.4 7.8 14.0
B4 1.94 100% 0.90 0.96 9.4 7.4 13.2
B5 2.91 0% 0.08 0.35 13.1 0.9 6.4
C1 8.01 95% 0.81 0.88 9.9 2.0 15.0
C2 5.06 95% 0.81 0.88 7.9 1.4 10.0

OS20 308.00 0% 0.09 0.36 69.7 33.7 226.1
OS21A 20.26 0% 0.09 0.36 56.6 2.8 18.7
OS21B 8.71 0% 0.09 0.36 25.1 2.1 14.5

OS2 17.00 70% 0.49 0.62 36.0 13.8 39.1
OS3 28.70 70% 0.49 0.62 52.6 17.6 48.9
OS4 5.08 20% 0.20 0.40 28.3 2.6 8.8
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Callout
Barbarick pond outfalls?

dsdrice
Emergency overflow path?

dsdrice
Callout
Provide an emergency conditions analysis addressing how flows from upstream basins are conveyed from here to the  southeast.

dsdrice
Text Box
Clearly show maintenance access roads.  If from Marksheffel Road instead of the north, obtain City approval



A Westrian Company
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dsdrice
Callout
Label as "District"

dsdrice
Callout
Show grading

dsdrice
Callout
Clearly delineate the maintenance access roads from the west and/or north, not Marksheffel or Vollmer

dsdrice
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