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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 49.5387 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 2, ~17,582 square feet of wetlands will be displaced and will be mitigated. Wetlands that
overlap with Sterling Ranch Filing 2 are located in Basin A8, A9, A22, and A13. The disturbance
areas are located within the general area of Pond W5, which outfall into the Sand Creek Channel.  A
mitigation area is designated on the Sterling Ranch filing No. 2 construction drawings by JR
Engineering. Coordination with the wetlands consultant and the Army Corp of Engineers will be in
conformance with the wetland permit. 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, all 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 49.5387 acres and is located in the Sand Creek
Drainage Basin, but limits of this report consist of 538 acres.  The site 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 Sterling Ranch Area has
recently been studies in the “Master Development Drainage Plan for Sterling Ranch” (MDDP), dated
October 2018, 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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An existing subdivision to the north of the proposed site known as Barbarick Subdivision generates
runoff that is collected by detention ponds and are released at the north property line of the proposed
Sterling Ranch Filing No. 2 Phase 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(See Sand Creek
Drainage Basin Planning Study, Segment 159, page 47-48, anticipated flows=950 cfs).

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 EXC1 (Q5=3.3 cfs, Q100=5.5 cfs) is 12.36 acres and is comprised of open space and a portion
of Vollmer Road. Runoff from this basin drains south and does not flow onto the site.

Basin EXC2 (Q5=1.4 cfs, Q100=2.3 cfs) is 5.06 acres and is comprised of open space. Runoff from
this basin drains south and does not flow onto the site.
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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 EXA4.  Runoff from this sub-basin eventually flow to
the existing swale at DP 4.1 where it is conveyed into Sand Creek.

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.

Basin OS20 (Q5=61 cfs, Q100=310 cfs) is 308 acres and is comprised primarily of developed and
undeveloped land with lots ranging from 2.5 to 90 acres in size. The ground cover is comprised of
mainly native grasses. Runoff from this site drains southwest into basin via sheetflow and an existing
drainage ditch along the west side of Volmer Road to OS21A.

Basin OS21B (Q5=2.1 cfs, Q100=14.5 cfs) is 8.71 acres and is comprised of undeveloped land covered
with mainly native grasses.  Runoff from this site sheet flows southeast onto basin OS21A.

Basin OS21A (Q5=2.8 cfs, Q100=18.7 cfs) is 20.26 acres and is comprised primarily of developed
land with lots ranging from 2.5 to 5 acres in size. The ground cover is comprised of mainly native
grasses. Runoff from this site drains southwest into basin via sheetflow and an existing drainage
ditch along the west side of Volmer Road. Flows from basins OS21A combines with OS21B and
OS20 where the combined flow generally sheet flows to the southeast where it eventually reaches
Sand Creek. Offsite Basins OS20, OS21B and OS21A correspond to Basins SC3-8 (Q5=42.1 cfs,
Q100=166.2 cfs) and SC3-9(Q5=71.5 cfs, Q100=254.0 cfs) from the MDDP

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.
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Basin A consists of Sub-Basins A1-A22 combining for a total of 123.19 acres.  This basin represents
all 49.5387 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.

Off-Site Conveyance
The existing drainage patterns on the west side of Vollmer Road will not change due to the
development of Sterling Ranch. Vollmer Road construction will address the roadside ditch flows
along the west side of the road and will install drainage culverts where indicated in this report.  The
majority of the flows from the west side of Vollmer Road are to be routed in the historical direction
to the southwest along the roadway to proposed Pond W-4. Runoff produced from the remaining off-
site watershed located along the west edge of the existing development will be routed along the west
side of Vollmer Road to the southwest corner of the existing development and a proposed Pond W-4.
At the northwest corner of Tahiti Drive and Vollmer Road a 66” RCP will be installed to collect and
convey runoff under proposed Marksheffel Road before ultimately discharging into Sand Creek.
Runoff reaching the development along the south boundary line of the Barbarick Subdivision will be
conveyed through and around the proposed site by proposed temporary swales and proposed storm
sewer until it ultimately reaches Pond W-5. At the time of final for Sterling Ranch Filing No. 2 Phase
2, JR will coordinate with Barbarick to determine a more specific design solution for conveying the
flows from their site. In general, the sand filter and double barrel 24” RCP will discharge onto the
Sterling Ranch Phase 2 site where it will be picked up in a sump inlet structure and conveyed through
a 48” RCP through the Sterling Ranch Storm system to Pond W5. The eastern Barbarick EDB
discharge pipe will be connected into a structure and into a 36” RCP where the flows will be routed
to Pond W5. Specific design details can be found within the Sterling Ranch Phase 2 drainage report.
Runoff reaching the northern boundary of Phase I at proposed Briargate Parkway will be redirected
around the site via a temporary swale to Sand Creek.  BMP’s will be installed to prevent erosion of
the temporary swale. The intention of the drainage design for Sterling Ranch is to not adversely
affect any adjacent property within the developed flows from Sterling Ranch.

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
singlefamily 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’ Type R on-grade inlet at DP 2. From here, the flow is
piped to Pond W5.
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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 tract including mail kiosks, parking, landscaping and sidewalks.  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 with sediment control structure. 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
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.
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Sub-basin A10 (Q5=9.2 cfs, Q100=17.3 cfs) consists of approximately 2.61 acres and is the south
eastern 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
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
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
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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 anticipated to
be a commercial site and open space located at the corner of Sterling Ranch Road and Marksheffel
Road. This basin is primarily open space and a future 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 singlefamily 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 located north of Lochwinnoch Lane. 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 north of Lochwinnoch Lane. 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 1.53 acres and is the south
eastern portion of Vollmer Road located north of Marksheffel Road and south of Lochwinnoch Lane.
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 20’ 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 1.50 acres and is the western
portion of Vollmer Road located north of Marksheffel Road and south of Lochwinnoch Lane. 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 20’ 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 via 1070 linear foot of 66” RCP and 1610 linear foot of 72” RCP running
southeast along the west side of Marksheffel road 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
ultimately be captured by a future onsite full-spectrum 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 already developed Sanitary Sewer Lift Station for
Sterling Ranch as well as additional land to be developed as commercial in the future.  A stub into
the stormwater system has been provided to collect the flows from this site.  The future commercial
areas will be required to provide full-spectrum detention ponds but can use the storm sewer stub
provided in this report. 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 72” RCP
where the flow is piped directly to the Sand Creek Drainageway along with treated flows from Pond
W4 and Pond W5.
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Sub-basin D1 (Q5=1.7 cfs, Q100=3.1 cfs) consists of 0.45 Acres and is located at the intersection of
Vollmer and Marksheffel. Runoff from this goes directly into a 10’ type R sump inlet and then goes
to design point 4.5. This basin receives 1.4 cfs of by-pass runoff from basin D1.

Sub-basin D2 (Q5=1.6 cfs, Q100=3.0 cfs) consists of 0.43 Acres and is located at the intersection of
Vollmer and Marksheffel. Runoff from this goes directly into a 5’ type R sump inlet and then goes to
design point 4.5. This basin receives 0.7 cfs of by-pass runoff from basin D2.

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 Barbarick
Subdivision directly north of the site. Sub-basin OS4 represents the existing residential 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=310 cfs from MDDP) 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. Offsite Basins OS20, OS21B and OS21A correspond to Basins SC3-
8 (Q5=42.1 cfs, Q100=166.2 cfs) and SC3-9(Q5=71.5 cfs, Q100=254.0 cfs) from the MDDP.

Sub-basin OS21A (Q5=4.2 cfs, Q100=21.9 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. Offsite Basins OS20, OS21B and OS21A correspond to
Basins SC3-8 (Q5=42.1 cfs, Q100=166.2 cfs) and SC3-9(Q5=71.5 cfs, Q100=254.0 cfs) from the
MDDP.

Sub-basin OS21B (Q5=3.1 cfs, Q100=16.3 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. Offsite Basins OS20, OS21B and
OS21A correspond to Basins SC3-8 (Q5=42.1 cfs, Q100=166.2 cfs) and SC3-9(Q5=71.5 cfs,
Q100=254.0 cfs) from the MDDP.

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
an onsite sand filter and released directly onto the Sterling Ranch Phase 2 Site. A drainage swale and
storm sewer grated inlet are being proposed as a part of Sterling Ranch Filing No. 2 Phase 2 to
receive the discharge from the Barbarick sand filter as well as the 2 24” RCPs that are bypassing
offsite flows through the Barbarick property. Sterling Ranch has provided the pond Outfalls for the
Barbarick Subdivision. The specific emergency overflow path will be designed and described in
more detail within the Sterling Ranch Phase 2 Drainage Report. In general the overflow path will be
to the south parallel to the existing gas line to Sterling Ranch Road. Sterling Ranch Road will carry
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the flows to Marksheffel to the west where the flow will then travel south until entering Sand Creek.
5-year and 100-year flows have been taken from the Approved Final Drainage Report for Barbarick
Subdivision which can be found in Appendix D.

Sub-basin OS3 (Q5=0.30 cfs, Q100=45.9 cfs) consists of approximately 28.7 acres and represents the
eastern portion of the Barbarick Subdivision.  Developed flows from this basin are captured by an
onsite EDB and released directly onto the Sterling Ranch Phase 2 site. A structure will be connected
to the outfall pipe from the EDB and convey the pipe releases through the Sterling Ranch storm
system conveying flows to Pond W5. Sterling Ranch has provided the pond Outfalls for the
Barbarick Subdivision. At the time of final  platting for Phase 2, Sterling Ranch will coordinate with
the owners of Barbarick. The specific emergency overflow path will be designed and described in
more detail within the Sterling Ranch Phase 2 Final Drainage Report. In general the overflow path
will be to the south into Sterling Ranch Road along an earthen swale. Sterling Ranch Road will carry
the flows to Marksheffel to the west where the flow will then travel south until entering Sand Creek.
5-year and 100-year flows have been taken from the Approved Final Drainage Report for Barbarick
Subdivision which can be found in Appendix D. The 100 year emergency overflow is 84.4 cfs and
will be conveyed via drainage swale along the Phase 2 north property line to the east, then south
where it can be safely conveyed via storm sewer. The detailed emergency overflow calculations are
provided in the Phase 2 drainage report.

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 Drainage way.

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.

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
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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. Sub-basin OS20 was evaluated using the
MDDP flows for the sizing of the pond and the rational method for a more conservative sizing of the
storm pipe infrastructure.

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.

To maintain the integrity of Pond W5, there will be bank stabilization improvements to the Sand
Creek Drainage Channel with the development of the Sterling Ranch Filing No. 2 site. The pond
release location will be protected with riprap. However, channel improvements for Sand Creek
(checks, drops, etc.) will be installed in accordance with the construction plans performed by Matrix
Design Group. JR Engineering is coordinating with Matrix Design Group. The flows discharged
from Pond W5 will outfall into the reach of Sand Creek designed by Matrix. The discharge point
from Sterling Ranch Filing No. 2 into Sand Creek is shown on the Matrix Design Plans in Appendix
D. The rerouting of flows to ponds W4 and W5 outfall location should cause no negative impacts to
downstream reaches of Sand Creek. Per the DBPS, Reach SC-9, the recommended improvements
to the channel include selective rip rap linings, grade control check structures, and drop structure
improvements that are anticipated to stabilize the channel to prevent further degradation, scour
and meandering. Full Spectrum Detention in ponds W4 and W5 will reduce peak flows within
the channel there-by adding to the integrity of the Sand Creek Channel.

The report is in compliance with the M&S 2018 MDDP. The total net outflow of the site into Sand
Creek is 320.3 cfs at design point 4.8, as shown in the proposed drainage map in Appendix E. The
diversion outfall for pond W5/W4 is in continuity with the approved MDDP.  W4 and W5
correspond to pond FSD9 and FSD6 within the approved M&S 2018 MDDP. The MDDP shows the
total net allowable release rate of these ponds to be 441.6 cfs at the junction structure and outfalls
into Sand Creek.

Pond W4 and pond W5 350.74 acres and 173.97 acre have 524.71 acre tributary area. The existing
drainage basins have a total net area of 569.9 acres. The total net existing runoff for the site is 473.2
cfs. In the proposed condition, the site will release a total of 320.3 cfs. No adverse downstream
impacts are anticipated, with the proposed runoff being less than the existing runoff.

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.
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Step 1, Reducing Runoff Volumes:  The development of the project site is a proposed single-family
development with open spaces and lawn areas interspersed within the development which helps
disconnect impervious areas and reduce runoff volumes.

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. A detailed
analysis of the Sand Creek Drainageway is currently being conducted by Matrix Design Group. This
report will cover stabilization measures and channel improvements needed for this reach of the Sand
Creek Drainageway. The portions of Sand Creek to the south of the historic confluence point are to
be stabilized per the Sand Creek Stabilization at Aspen Meadows Subdivision Filing No. 1 plans by
Matrix Design Group, April 2020.

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



Final Drainage Report
Sterling Ranch Filing No. 2

15

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.
The detention ponds will be private and shall be maintained by the Sterling Ranch Metropolitan
District.  Access shall be granted to the owner and El Paso County for access and maintenance of the
private detention pond. Pond W5 corresponds to pond FSD6 from the MMDP (Q5=7.6 cfs,
Q100=149.7 cfs) and is releasing less than the MDDP values in the proposed design.

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 18.376 18.441 3.32 11.843 3.40 139.3
INTERIM
POND W4 7.506 7.506 2.220 3.714 20.7 285.0

Per the MDDP, Pond W4 is sized to maximize the area on the site & could be potentially enlarged in
the future if more land is purchased. A preliminary design for the ultimate configuration of Pond W4
has been used to calculate potential volume. Upon future development, an expansion of Pond W4
will need to be finalized.  The pond is designed to treat approximately 352.2 acres and provide
approximately 2.281 ac-ft of water quality storage.  Modifications will be required to ensure the
outlet structure complies with local and El Paso County criteria. A preliminary pond sizing for the
ultimate condition can be found in the appendix. Pond W4 corresponds to pond FSD9 from the
MMDP (Q5=24.9 cfs, Q100=290 cfs) and is releasing less than the MDDP values in the proposed
design. The ultimate emergency overflow path will be through Marksheffel and a section can be
found within Appendix B demonstrating the ability to pass 319.2 cfs. The interim emergency
overflow path will be via an emergency overflow inlet and the existing ditch along Vollmer Road.

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 Sterling Ranch Metro District. Vegetation in the natural and
improved portions of Sand Creek Drainageway is the responsibility of Sterling Ranch Metro District.
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 infrastructures in the future. The
full spectrum detention ponds will be owned & maintained by Sterling Ranch Metro District.
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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.

Per the DBPS, the recommended improvements to reach SC-9 are selective rip rap linings, grade
control check structures, and drop structure improvements. The peak flows to the channel are
reduced due to the Full Spectrum Detention adding to the integrity of the channel. The total net
existing runoff for the site is 473.2 cfs. In the proposed condition, the Filing 2 site will release a
total of 320.3 cfs, this includes the release from ponds W4 and W5 but does not include potential
flows from the east. No adverse downstream impacts are anticipated, with the proposed runoff
being less than the existing runoff. The portions of Sand Creek to the south of the historic
confluence point are to be stabilized per the Sand Creek Stabilization at Aspen Meadows Subdivision
Filing No. 1 plans by Matrix Design Group, April 2020. These plans propose improvements to Sand
Creek from where Pond W5 outfalls all the way past the historic confluence. The Matrix Plans
propose channel stabilization, stable slopes, drop structures, and cross vanes to ensure the quality of
Sand Creek. The latest set of plans have been included within Appendix D for reference.

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

33.7242 $19,698 $8,057 $664,299.51 $271,715.97

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

dsdrice
Callout
This should be lower - see appendix D redlines.
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infrastructure cost and may vary. Swapping of DBPS improvements for proposed improvements is
being proposed for this project. A map demonstrating the DBPS improvements costs are being
swapped for can be found in Appendix D.

Per LDC section 8.5.5.C.3.b(ii) Fee Reductions, Credits or Reimbursement for Facilities, this
development requests that no cash drainage fees are due at platting as the value of reimbursable
DBPS improvements for the Sand Creek Tributary segment 159 and 164 shown in the below table
exceed the drainage fee estimate shown above.
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Figure 1 Filing 2 Public- Reimbursable Storm Sewer

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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Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 18, Jun 5, 2020

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

Date(s) aerial images were photographed: Aug 19, 2018—May 
26, 2019

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

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/31/2020
Page 2 of 4



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 601.8 14.9%

9 Blakeland-Fluvaquentic 
Haplaquolls

A 267.7 6.6%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 1,430.7 35.4%

40 Kettle gravelly loamy 
sand, 3 to 8 percent 
slopes

B 0.5 0.0%

41 Kettle gravelly loamy 
sand, 8 to 40 percent 
slopes

B 11.1 0.3%

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 1,577.2 39.1%

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

B 136.3 3.4%

96 Truckton sandy loam, 0 
to 3 percent slopes

A 12.4 0.3%

Totals for Area of Interest 4,037.6 100.0%

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/31/2020
Page 3 of 4



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

8/31/2020
Page 4 of 4



STERLING RANCH FILING NO. 2
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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%

EXC1 12.36 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 12.36 2.0% 0.09 0.36 2.0%
EXC2 5.06 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 5.06 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%
B5 2.91 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 3.49 24.0% 0.08 0.35 2.91 2.0% 0.79 1.19 26.0%

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 9.0% 0.13 0.40 9.0%
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 12.0% 0.13 0.40 12.0%
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 12.0% 0.13 0.40 12.0%

TOTAL (A1-B1) 105.43 3.8%
TOTAL (OS1-OS5,OS20,OS21A,OS21B) 464.5 12.5%

TOTAL 569.93 5.5%

C100

Basins Total
Weighted C

Values

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

Weighted
% 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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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

EXC1 12.36 A 2% 0.09 0.36 275 3.0% 21.0 115 1.0% 20.0 2.0 1.0 22.0 390.0 27.7 22.0

EXC2 5.06 A 2% 0.09 0.36 261 3.5% 19.5 195 2.0% 20.0 2.8 1.1 20.6 456.0 28.1 20.6

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

B5 2.91 A 26% 0.79 1.19 0 2.7% 0.0 300 2.4% 15.0 2.3 2.1 2.1 300.0 24.1 5.0

OS20 308.00 A 9% 0.13 0.40 300 4.0% 19.2 6670 5.0% 10.0 2.2 49.7 68.9 6970.0 72.9 68.9

OS21A 20.26 A 12% 0.13 0.40 300 2.0% 24.1 2673 2.0% 10.0 1.4 31.5 55.6 2973.0 53.5 53.5

OS21B 8.71 A 12% 0.13 0.40 100 2.0% 13.9 1167 1.5% 15.0 1.8 10.6 24.5 1267.0 38.8 24.5

NOTES:

(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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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:
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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

EXC1 12.36 0.09 22.0 1.11 2.95 3.3

EXC2 5.06 0.09 20.6 0.46 3.04 1.4
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

FLOW TAKEN FROM MDDP
OS20 308.00 0.13 68.9 40.04 1.23 61.0 Overland flow to DP 11

Existing Topography
OS21A 20.26 0.13 53.5 2.63 1.61 4.2 Overland flow to DP 11

Existing Topography
OS21B 8.71 0.13 24.5 1.13 2.78 3.1 Overland flow to DP 11

Tributary basins OS20,OS21A,OS21B, and basin B5
11 B5 2.91 0.79 5.0 2.29 5.17 11.8 24.5 46.09 2.78 128.3 Existing Pond W4 area flows southwest into drainage ditch along Vollmer offsite

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:
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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

EXC1 12.36 0.09 22.0 1.11 4.95 5.5

EXC2 5.06 0.09 20.6 0.46 5.11 2.3
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

FLOW TAKEN FROM MDDP
OS20 308.00 0.13 68.9 40.04 2.07 310.0 Overland flow to DP 11

Existing Topography
OS21A 20.26 0.13 53.5 2.63 2.71 7.1 Overland flow to DP 11

Existing Topography
OS21B 8.71 0.13 24.5 1.13 4.67 5.3 Overland flow to DP 11

Tributary basins OS20,OS21A,OS21B, and basin B5
11 B5 2.91 0.79 5.0 2.29 8.68 19.9 24.5 46.09 4.67 215.3 Existing Pond W4 area flows southwest into drainage ditch along Vollmer offsite

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 55.0% 0.39 0.55 55.0%

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 67.0% 0.59 0.70 0.00 0.0% 0.08 0.35 0.00 0.0% 0.45 0.59 67.0%

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 1.53 0.90 0.96 1.53 100.0% 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 1.50 0.90 0.96 1.50 100.0% 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 5.0% 0.08 0.35 5.0%

Total
Area (ac)

Subdivision:
Location:

1/5/21

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)         Open Space

(12%)

C5
Area
(ac)

Weighte
d % Imp.

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

Neighborhood Area (70% Impervious)

Weighted
% Imp.

C5
Area
(ac)

C100 C100

Basins Total
Weighted C

Values

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

C5 C100
Area
(ac)

Weighted
% Imp.
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C5 C100

Total
Area (ac)

C100
Weighted %

Imp.

Basins Total
Weighted %

Imp.
Basin ID C5

Area
(ac)

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

(12%)

C5
Area
(ac)

Weighte
d % Imp.

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

Neighborhood Area (70% Impervious)

Weighted
% Imp.

C5
Area
(ac)

C100 C100

Basins Total
Weighted C

Values

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

C5 C100
Area
(ac)

Weighted
% Imp.

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%

D1 0.45 0.90 0.96 0.45 100.0% 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%

D2 0.43 0.90 0.96 0.43 100.0% 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%

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 9.0% 0.13 0.40 9.0%

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 12.0% 0.13 0.40 12.0%

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 12.0% 0.13 0.40 12.0%

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 15.0% 0.59 0.70 0.00 0.0% 0.09 0.36 0.00 0.0% 0.20 0.40 15.0%

TOTAL (A1-A22,OS2-4) 173.97 57.6%

TOTAL (B1-B5, OS20-21B) 349.78 11.8%

TOTAL (C1-C2) 13.07 95.0%

TOTAL 537.70 29.4%
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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: 1/5/21

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 55% 0.39 0.55 100 2.0% 10.2 867 2.0% 20.0 2.8 5.1 15.3 967.0 22.8 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 67% 0.45 0.59 100 2.5% 8.7 2675 1.7% 20.0 2.6 17.1 25.8 2775.0 33.2 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 1.53 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 1.50 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

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

Calculated By: AAM
Checked By: 0

Date: 1/5/21

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)

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.01

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

B5 2.91 A 5% 0.08 0.35 170 14.0% 10.1 259 0.5% 20.0 1.4 3.1 13.1 429.0 31.4 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

D1 0.45 A 95% 0.81 0.88 17 2.0% 1.7 180 0.1% 20.0 0.6 5.3 7.0 197.0 14.6 7.0

D2 0.43 A 95% 0.81 0.88 17 2.0% 1.7 180 0.1% 20.0 0.6 5.3 7.0 197.0 14.6 7.0

OS20 308.00 A 9% 0.13 0.40 300 4.0% 19.2 6670 5.0% 10.0 2.2 49.7 68.9 6970.0 72.9 68.9

OS21A 20.26 A 12% 0.13 0.40 300 2.0% 24.1 2673 2.0% 10.0 1.4 31.5 55.6 2973.0 53.5 53.5

OS21B 8.71 A 12% 0.13 0.40 100 2.0% 13.9 1167 1.5% 15.0 1.8 10.6 24.5 1267.0 38.8 24.5

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 15% 0.20 0.40 300 1.0% 28.1 900 5.0% 10.0 2.2 6.7 34.9 1200.0 29.5 29.5

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:

TRAVEL TIME
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) REMARKS

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

1/5/21
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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

1/5/21

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 29.5 1.02 2.51 2.6 Overland flow to DP 4.1
Outlet Structure

3.2 29.8 75.32 2.49 187.5 Sum of DP 3.0, DP 3.1, DP 22 & DP OS4, outlet structure release to DP 4.8

Pond W5 29.8 1.45 2.49 3.6 3.6 1.45 2.0 48 58 6.2 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
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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

1/5/21

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
61.0 40.04 2.0 24 2.1 0.2 Existing topography (Flow Taken from MDDP)

25 OS20 308.00 0.13 68.9 40.04 1.23 61.0 Overland flow to DP 4.1
56.2 45.67 1.0 1263 1.5 14.0

4.1 69.1 45.67 1.23 56.2 Sum of DP 4.0 & DP 25, piped to DP 4.3
4.2 2.63 1.0 0 2.0 0.0 Existing topography

26 OS21A 20.26 0.13 53.5 2.63 1.61 4.2 Overland flow to DP 4.3
Sump inlet

27 B3 1.53 0.90 9.4 1.38 4.22 5.8 9.4 1.50 4.22 6.3 6.3 1.50 1.0 30 70 6.0 0.2 Piped to DP 4.2
Sump inlet

28 B4 1.50 0.90 9.4 1.35 4.22 5.7 12.0 1.78 3.86 6.9 6.9 1.78 1.0 30 0 6.1 0.0 Piped to DP 4.2

4.2 12.0 3.28 3.86 12.7 12.7 3.28 1.0 30 110 7.3 0.3 Sum of DP 27 & DP 28, piped to DP 4.3
49.1 51.58 0.5 192 1.1 3.0

4.3 83.1 51.58 0.95 49.1 Sum of DP 4.1, DP 4.2, & DP 26, piped to DP 4.5
Type D Inlet

29 OS21B 8.71 0.13 24.5 1.13 2.78 3.1 3.1 1.13 1.0 30 719 4.9 2.4 Piped to DP 4.4
3.1 1.13 0.5 289 1.4 3.4 Detention Pond

4.4 24.5 1.13 2.78 3.1 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

d2 D2 0.43 0.81 7.0 0.35 4.66 1.6

d1 D1 0.45 0.81 7.0 0.36 4.66 1.7 7.0 0.71 4.66 3.3
Outlet Structure

4.5 83.1 53.65 0.95 51.1 51.1 53.65 Sum of DP 4.3, DP 4.4, & DP 30, outlet structure release to DP 4.6

Pond W4 83.1 10.09 0.95 9.6 9.6 10.09 1.7 66 311 7.4 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 83.8 60.14 0.94 56.5 56.5 60.14 2.5 60 1598 14.7 1.8 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 83.8 62.14 0.94 58.4 58.4 62.14 0.5 66 1004 8.3 2.0 Sum of DP 4.6 & DP 32, piped to DP 4.8

4.8 83.8 63.59 0.94 59.8 59.8 63.59 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
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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

1/5/21

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
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STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3

(RATIONAL METHOD PROCEDURE)

25188.01

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

1/5/21

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
8.5 2.03 13.0 113 5.4 0.3 Existing topography

OS4 OS4 5.08 0.40 29.5 2.03 4.21 8.5 Overland flow to DP 3.2
Outlet Structure

3.2 29.8 102.50 4.18 428.2 Sum of DP 3.0, DP 3.1, DP 22 & DP OS4, outlet structure release to DP 4.8

Pond W5 29.8 34.84 4.18 145.5 145.5 34.84 2.0 48 58 17.5 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

1/5/21

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
310.0 123.20 2.0 24 2.1 0.2 FLOW TAKEN FROM MDDP

25 OS20 308.00 0.40 68.9 123.20 2.07 310.0 Overland flow to DP 4.1
264.7 127.97 1.0 1263 1.5 14.0

4.1 68.9 127.97 2.07 264.7 Sum of DP 4.0 & DP 25, piped to DP 4.3
21.9 8.10 1.0 0 2.0 0.0 Existing topography

26 OS21A 20.26 0.40 53.5 8.10 2.71 21.9 Overland flow to DP 4.3
 inlet

27 B3 1.53 0.96 9.4 1.47 7.09 10.4 17.6 2.12 5.51 11.7 11.7 2.12 1.0 30 70 7.1 0.2 Piped to DP 4.2
inlet

28 B4 1.50 0.96 9.4 1.44 7.09 10.2 17.6 2.61 5.51 14.4 14.4 2.61 1.0 30 0 7.6 0.0 Piped to DP 4.2

4.2 17.7 4.73 5.49 26.0 26.0 4.73 1.0 30 110 8.8 0.2 Sum of DP 27 & DP 28, piped to DP 4.3
291.2 140.80 0.5 192 1.1 3.0

4.3 68.9 140.80 2.07 291.2 Sum of DP 4.1, DP 4.2, & DP 26, piped to DP 4.5
Type D Inlet

29 OS21B 8.71 0.40 24.5 3.48 4.67 16.3 16.3 3.48 1.0 30 719 7.8 1.5 Piped to DP 4.4
16.3 3.48 0.5 289 1.4 3.4 Detention Pond

4.4 24.5 3.48 4.67 16.3 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
by pass runoff from basin B3

d2 D2 0.43 0.88 7.0 0.38 7.82 3.0 0.7 Inlet runoff to piped DP 4.5
by pass runoff from basin B4

d1 D1 0.45 0.88 7.0 0.40 7.82 3.1 7.0 0.78 7.82 8.2 1.4 Inlet runoff to piped DP 4.5
Outlet Structure

4.5 68.9 146.08 2.07 302.1 302.1 146.08 Sum of DP 4.3, DP 4.4, & DP 30, outlet structure release to DP 4.6

Pond W4 68.9 112.40 2.07 232.5 232.5 112.40 1.7 66 311 18.7 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 ` 69.2 119.45 2.06 245.8 245.8 119.45 2.5 60 1598 21.9 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 69.2 120.77 2.06 248.6 248.6 120.77 0.5 66 1004 11.4 1.5 Sum of DP 4.6 & DP 32, piped to DP 4.8

4.8 69.2 155.61 2.06 320.3 320.3 155.61 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 = 23.0 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 = 16.5 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 = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 5.0 6.0 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
D1

UD-Inlet_v4.05.xlsm, D1 5/21/2021, 5:18 PM



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 = 2 2
Water Depth at Flowline (outside of local depression) Ponding Depth = 5.0 5.4 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) = 5.00 5.00 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 = 0.25 0.28 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.47 0.50
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.87 0.89
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.3 7.7 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.7 4.5 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017
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Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 23.0 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 = 16.5 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 = 16.0 16.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 5.0 6.0 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
D2

UD-Inlet_v4.05.xlsm, D2 5/21/2021, 5:19 PM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 5.0 5.4 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) = 5.00 5.00 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 = 0.25 0.28 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.64 0.69
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 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 = 3.5 4.1 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.6 3.7 cfs

CDOT Type R Curb Opening

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



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
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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
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
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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 = 0.026 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
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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 = 0.026 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
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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 = 0.026 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

UD-Inlet_v4.05.xlsm, A5 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 = 5.1 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

UD-Inlet_v4.05.xlsm, A16 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 = 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

UD-Inlet_v4.05.xlsm, A16 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 26.9 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

UD-Inlet_v4.05.xlsm, A9 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 = 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

UD-Inlet_v4.05.xlsm, A10 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 = 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

UD-Inlet_v4.05.xlsm, A11 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 = 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 = 0.025 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 Depth Criterion Qallow = 18.8 88.7 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
B3
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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 = 4 4
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 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 = 8.3 13.7 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.7 cfs
Capture Percentage = Qa/Qo = C% = 100 95 %

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, B3 5/21/2021, 5:20 PM



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 = 0.025 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 Depth Criterion Qallow = 18.8 88.7 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
B4
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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 = 4 4
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 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 15.3 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 1.4 cfs
Capture Percentage = Qa/Qo = C% = 100 91 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening
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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



Version 4.05  Released March 2017

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

UD-Inlet_v4.05.xlsm, OS21B 5/15/2020, 9:24 AM



Version 4.05  Released March 2017

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: 0.000 h
FlexTable: Conduit Table

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

Label Flow 
(cfs)

Diameter 
(in)

Length 
(User 

Defined) 
(ft)

Slope 
(Calculated) 

(ft/ft)
Manning's 

n
Velocity 

(ft/s)

Capacity 
(Full 
Flow) 
(cfs)

Hydraulic 
Grade 

Line (In) 
(ft)

Hydraulic 
Grade 

Line (Out) 
(ft)

Storm_28 30in_01 18.40 30.0 35.4 -0.004 0.013 5.71 25.78 7,044.15 7,043.91
Storm_26 24in_01 2.10 24.0 80.7 -0.010 0.013 4.51 22.68 7,017.31 7,016.41
Storm_22_30in_02 8.30 30.0 68.8 -0.010 0.013 6.55 41.06 7,016.95 7,016.72
Storm_22_30in_01 16.00 30.0 100.7 -0.009 0.013 7.60 39.35 7,016.45 7,015.28
Storm_19_Lat 3_18in_02 1.90 18.0 29.3 -0.020 0.013 5.79 14.90 7,016.36 7,016.40
Storm_19_Lat 3_18in_01 4.20 18.0 6.0 -0.020 0.013 7.22 14.84 7,016.37 7,016.40
Storm_19_18in_06 6.00 18.0 339.5 -0.040 0.013 10.23 20.95 7,016.00 7,002.92
Storm_23 66in_12 41.10 66.0 409.4 -0.014 0.013 10.80 397.26 7,002.24 6,995.96
Storm_17_48in_06 56.90 48.0 22.6 -0.020 0.013 13.82 202.28 7,000.88 7,000.89
Storm_17_36in_07 17.60 36.0 9.8 -0.020 0.013 10.21 94.31 7,001.15 7,001.34
Storm_19_Lat 2_18in_01 12.60 18.0 76.7 -0.049 0.013 13.39 23.16 7,006.61 7,002.92
Storm_19_24in_05 17.60 24.0 177.0 -0.030 0.013 12.14 39.18 7,002.55 6,996.67
Storm_23 66in_11 41.10 66.0 333.0 -0.014 0.013 10.80 397.25 6,994.31 6,989.10
Storm_17_48in_05 56.90 48.0 292.3 -0.020 0.013 13.87 203.11 7,000.43 6,994.62
Storm_17_48in_04 56.90 48.0 82.9 -0.016 0.013 12.80 181.90 6,994.39 6,993.29
Storm_24_36in_01 2.00 36.0 50.2 -0.020 0.013 5.39 94.58 6,991.86 6,990.71
Storm_23 72in_10 43.30 72.0 295.1 -0.004 0.013 7.25 283.22 6,980.74 6,979.48
Storm_19_Lat 1_ 18in_01 5.00 18.0 36.4 -0.030 0.013 8.78 18.18 6,993.84 6,993.02
Storm_19_24in_04 0.50 24.0 144.7 -0.030 0.013 4.31 39.18 6,995.97 6,993.02
Storm_19_30in_03 25.90 30.0 165.0 -0.024 0.013 12.37 64.17 6,992.63 6,988.66
Storm_17_48in_03 56.90 48.0 150.3 -0.016 0.013 12.82 182.25 6,993.06 6,990.87
Storm_17_48in_02 56.90 48.0 102.0 -0.016 0.013 12.70 179.90 6,990.64 6,989.23
Storm_17_48in_01 63.70 48.0 23.0 -0.005 0.013 8.38 99.25 6,988.98 6,988.80
Storm_17_Lat_1_24in_01 9.60 24.0 8.8 -0.006 0.013 5.58 17.03 6,989.73 6,989.65
Storm_17_Lat_1_24in_02 4.30 24.0 53.4 -0.007 0.013 4.76 18.29 6,989.80 6,989.84
Storm_14_48in_06 38.10 48.0 59.3 -0.017 0.013 11.72 187.87 6,989.32 6,987.79
Storm_14_66in_05 96.60 66.0 354.4 -0.014 0.013 13.79 397.24 6,984.12 6,978.30
Storm_19_36in_02 25.90 36.0 144.5 -0.006 0.013 7.26 51.15 6,987.99 6,987.48
Storm_14_36in_07 15.70 36.0 76.3 -0.020 0.013 9.89 94.31 6,991.27 6,989.33
Storm_23 72in_09 43.30 72.0 402.6 -0.014 0.013 10.85 500.84 6,979.32 6,973.14
Storm_21_48in_01 55.10 48.0 57.3 -0.030 0.013 15.91 248.76 6,984.23 6,981.75
Storm_16_48in_05 55.10 48.0 26.8 -0.020 0.013 13.74 203.11 6,981.54 6,981.49
Storm_21_42in_03 27.50 42.0 101.2 -0.005 0.013 6.92 71.15 6,985.78 6,985.83
Storm_19_36in_01 25.90 36.0 302.2 -0.006 0.013 7.25 51.04 6,987.14 6,985.83
Storm_21_48in_02 52.50 48.0 25.8 -0.030 0.013 15.69 248.66 6,984.95 6,984.69
Storm_21_Lat_1_18in_01 3.00 18.0 19.4 -0.005 0.013 3.87 7.16 6,985.26 6,985.15
Storm_16_Lat_1_18in_01 2.10 18.0 13.2 -0.020 0.013 5.99 15.01 6,982.08 6,981.67
Storm_16_48in_02 68.80 48.0 348.6 -0.024 0.013 15.49 220.31 6,979.03 6,972.39
Storm_16_48in_03 56.40 48.0 50.4 -0.020 0.013 13.85 203.42 6,980.18 6,979.56
Storm_18_18in_02 8.70 18.0 94.4 -0.048 0.013 12.12 23.01 6,985.92 6,980.89
Storm_14_66in_04 96.60 66.0 512.4 -0.012 0.013 13.02 366.67 6,976.96 6,972.10
Storm_23 72in_08 43.30 72.0 602.8 -0.013 0.013 10.64 487.25 6,970.97 6,962.46
Storm_16_42in_01 68.80 42.0 158.3 -0.002 0.013 3.58 90.47 6,972.29 6,972.10
Storm_16_48in_04 56.40 48.0 42.5 -0.020 0.013 13.83 203.12 6,981.03 6,980.64
Storm_14_72in_03 162.00 72.0 74.5 -0.005 0.013 10.99 306.40 6,971.03 6,971.00
Storm_14_72in_02 162.00 72.0 127.9 -0.005 0.013 10.80 299.58 6,970.64 6,970.48
Storm_15_18in_02-W 4.30 18.0 25.5 -0.049 0.013 10.08 23.36 6,973.60 6,972.01
Storm_14_84in_01 189.80 84.0 107.3 -0.005 0.013 11.25 453.09 6,970.13 6,969.23
Storm_20_48in_01 0.00 48.0 57.9 -0.014 0.013 0.00 167.77 6,949.67 6,948.88
Storm_23_72in_02 45.20 72.0 549.0 -0.002 0.013 5.28 178.92 6,950.69 6,949.43
Storm_23 72in_05 43.30 72.0 120.0 -0.015 0.013 11.13 518.77 6,957.83 6,955.50
Storm_25 30in_01 1.40 30.0 23.6 0.105 0.013 8.85 133.22 6,955.55 6,954.30
Storm_23_72in_03 45.20 72.0 167.7 -0.002 0.013 5.22 176.09 6,951.09 6,950.79
Storm_15_42in_01-E 38.80 42.0 - -0.009 0.013 9.46 96.21 6,971.71 6,970.85
Storm_18_18in_01 17.30 18.0 - -0.021 0.013 9.79 15.27 6,980.02 6,979.69
Storm_17Lat2_36in_01 16.00 36.0 - -0.041 0.013 12.82 134.76 7,005.28 7,001.34
Storm_19_Lat 2_18in_02 9.50 18.0 - -0.014 0.013 7.71 12.35 7,007.49 7,007.05
CO-6 23.20 48.0 9.5 -0.021 0.013 10.94 208.41 6,989.62 6,989.67
Storm_28 30in_01 8.40 30.0 - -0.007 0.013 5.77 34.28 7,044.20 7,044.15
Storm_23 66in_13 41.10 66.0 261.0 -0.005 0.013 7.48 237.00 7,010.83 7,009.34
Storm_23 66in_14 37.80 66.0 43.2 -0.005 0.013 7.37 240.17 7,011.01 7,010.99
Storm 23 three 42in_ 04 45.20 42.0 258.8 -0.005 0.013 6.02 221.20 6,954.19 6,952.69
Storm_23 72in_06 43.30 72.0 93.0 -0.015 0.013 11.11 517.87 6,959.22 6,958.15
Storm_23_84in_02 46.50 84.0 27.0 -0.003 0.013 6.29 347.91 6,947.81 6,947.73
Storm_23_84in_01 46.50 84.0 200.4 -0.002 0.013 5.79 309.34 6,948.48 6,948.12
STRM_ 29_01 3.30 18.0 56.8 -0.026 0.013 7.47 17.07 7,015.19 7,013.45
STRM_ 29_02 1.60 18.0 79.6 -0.012 0.013 4.56 11.42 7,016.66 7,015.62
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Scenario: 100-YEAR
Current Time Step: 0.000 h
FlexTable: Conduit Table

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

Label Flow 
(cfs)

Diameter 
(in)

Length 
(User 

Defined) 
(ft)

Slope 
(Calculated) 

(ft/ft)
Manning's 

n
Velocity 

(ft/s)

Capacity 
(Full 
Flow) 
(cfs)

Hydraulic 
Grade 

Line (In) 
(ft)

Hydraulic 
Grade 

Line (Out) 
(ft)

Storm_28 30in_01 26.10 30.0 35.4 -0.004 0.013 5.99 25.78 7,044.53 7,044.20
Storm_26 24in_01 14.50 24.0 80.7 -0.010 0.013 4.62 22.68 7,022.00 7,021.67
Storm_22_30in_02 14.40 30.0 68.8 -0.010 0.013 2.93 41.06 7,022.64 7,022.56
Storm_22_30in_01 31.00 30.0 100.7 -0.009 0.013 6.32 39.35 7,022.25 7,021.67
Storm_19_Lat 3_18in_02 3.80 18.0 29.3 -0.020 0.013 7.05 14.90 7,016.96 7,016.97
Storm_19_Lat 3_18in_01 6.60 18.0 6.0 -0.020 0.013 3.73 14.84 7,016.99 7,016.97
Storm_19_18in_06 10.30 18.0 339.5 -0.040 0.013 11.81 20.95 7,016.29 7,003.66
Storm_23 66in_12 278.90 66.0 409.4 -0.014 0.013 18.10 397.26 7,005.13 6,998.22
Storm_17_48in_06 138.70 48.0 22.6 -0.020 0.013 11.04 202.28 7,002.97 7,002.76
Storm_17_36in_07 48.90 36.0 9.8 -0.020 0.013 6.92 94.31 7,003.97 7,003.91
Storm_19_Lat 2_18in_01 19.70 18.0 76.7 -0.049 0.013 14.72 23.16 7,006.74 7,003.66
Storm_19_24in_05 30.00 24.0 177.0 -0.030 0.013 13.74 39.18 7,002.90 6,997.04
Storm_23 66in_11 278.90 66.0 333.0 -0.014 0.013 18.10 397.25 6,997.20 6,991.39
Storm_17_48in_05 138.70 48.0 292.3 -0.020 0.013 17.39 203.11 7,001.66 6,996.17
Storm_17_48in_04 138.70 48.0 82.9 -0.016 0.013 15.94 181.90 6,995.62 6,994.84
Storm_24_36in_01 15.00 36.0 50.2 -0.020 0.013 9.78 94.58 6,992.65 6,991.27
Storm_23 72in_10 242.40 72.0 295.1 -0.004 0.013 11.26 283.22 6,983.27 6,982.34
Storm_19_Lat 1_ 18in_01 8.70 18.0 36.4 -0.030 0.013 10.18 18.18 6,994.36 6,994.14
Storm_19_24in_04 30.00 24.0 144.7 -0.030 0.013 13.74 39.18 6,997.59 6,994.14
Storm_19_30in_03 46.90 30.0 165.0 -0.024 0.013 9.55 64.17 6,993.43 6,991.28
Storm_17_48in_03 138.70 48.0 150.3 -0.016 0.013 15.96 182.25 6,994.29 6,992.42
Storm_17_48in_02 138.70 48.0 102.0 -0.016 0.013 15.79 179.90 6,991.87 6,991.11
Storm_17_48in_01 151.90 48.0 23.0 -0.005 0.013 12.09 99.25 6,990.54 6,990.07
Storm_17_Lat_1_24in_01 17.20 24.0 8.8 -0.006 0.013 5.47 17.03 6,991.16 6,991.11
Storm_17_Lat_1_24in_02 7.00 24.0 53.4 -0.007 0.013 2.23 18.29 6,991.33 6,991.27
Storm_14_48in_06 106.60 48.0 59.3 -0.017 0.013 15.42 187.87 6,990.60 6,988.91
Storm_14_66in_05 250.70 66.0 354.4 -0.014 0.013 17.68 397.24 6,985.83 6,982.04
Storm_19_36in_02 46.90 36.0 144.5 -0.006 0.013 6.63 51.15 6,990.59 6,989.88
Storm_14_36in_07 34.60 36.0 76.3 -0.020 0.013 12.31 94.31 6,991.91 6,991.40
Storm_23 72in_09 242.40 72.0 402.6 -0.014 0.013 17.57 500.84 6,981.85 6,974.94
Storm_21_48in_01 103.90 48.0 57.3 -0.030 0.013 8.27 248.76 6,986.27 6,985.97
Storm_16_48in_05 103.90 48.0 26.8 -0.020 0.013 8.27 203.11 6,984.90 6,984.76
Storm_21_42in_03 60.60 42.0 101.2 -0.005 0.013 6.30 71.15 6,988.41 6,988.04
Storm_19_36in_01 46.90 36.0 302.2 -0.006 0.013 6.63 51.04 6,989.53 6,988.04
Storm_21_48in_02 105.90 48.0 25.8 -0.030 0.013 8.43 248.66 6,986.94 6,986.80
Storm_21_Lat_1_18in_01 10.60 18.0 19.4 -0.005 0.013 6.00 7.16 6,986.99 6,986.80
Storm_16_Lat_1_18in_01 4.50 18.0 13.2 -0.020 0.013 2.55 15.01 6,984.79 6,984.76
Storm_16_48in_02 125.00 48.0 348.6 -0.024 0.013 9.95 220.31 6,982.33 6,979.69
Storm_16_48in_03 107.70 48.0 50.4 -0.020 0.013 8.57 203.42 6,983.38 6,983.10
Storm_18_18in_02 12.80 18.0 94.4 -0.048 0.013 7.24 23.01 6,986.73 6,985.32
Storm_14_66in_04 250.70 66.0 512.4 -0.012 0.013 10.55 366.67 6,981.61 6,978.75
Storm_23 72in_08 242.40 72.0 602.8 -0.013 0.013 17.21 487.25 6,973.50 6,964.24
Storm_16_42in_01 125.00 42.0 158.3 -0.002 0.013 6.50 90.47 6,979.36 6,978.75
Storm_16_48in_04 107.70 48.0 42.5 -0.020 0.013 8.57 203.12 6,984.19 6,983.95
Storm_14_72in_03 336.80 72.0 74.5 -0.005 0.013 11.91 306.40 6,977.10 6,976.63
Storm_14_72in_02 336.80 72.0 127.9 -0.005 0.013 11.91 299.58 6,976.08 6,975.27
Storm_15_18in_02-W 14.00 18.0 25.5 -0.049 0.013 7.92 23.36 6,975.72 6,975.27
Storm_14_84in_01 424.40 84.0 107.3 -0.005 0.013 11.03 453.09 6,974.79 6,974.32
Storm_20_48in_01 149.20 48.0 57.9 -0.014 0.013 11.87 167.77 6,953.77 6,953.14
Storm_23_72in_02 245.10 72.0 549.0 -0.002 0.013 8.67 178.92 6,954.95 6,953.14
Storm_23 72in_05 242.40 72.0 120.0 -0.015 0.013 18.04 518.77 6,960.35 6,957.50
Storm_25 30in_01 10.00 30.0 23.6 0.105 0.013 2.04 133.22 6,958.10 6,958.09
Storm_23_72in_03 245.10 72.0 167.7 -0.002 0.013 8.67 176.09 6,955.81 6,955.25
Storm_15_42in_01-E 85.40 42.0 - -0.009 0.013 8.88 96.21 6,975.69 6,975.27
Storm_18_18in_01 25.30 18.0 - -0.021 0.013 14.32 15.27 6,983.73 6,983.10
Storm_17Lat2_36in_01 37.90 36.0 - -0.041 0.013 16.37 134.76 7,006.00 7,003.91
Storm_19_Lat 2_18in_02 14.70 18.0 - -0.014 0.013 8.32 12.35 7,008.46 7,007.71
CO-6 74.50 48.0 9.5 -0.021 0.013 15.20 208.41 6,991.39 6,991.40
Storm_28 30in_01 12.20 30.0 - -0.007 0.013 6.39 34.28 7,044.41 7,044.53
Storm_23 66in_13 278.90 66.0 261.0 -0.005 0.013 11.74 237.00 7,014.50 7,012.42
Storm_23 66in_14 270.70 66.0 43.2 -0.005 0.013 11.39 240.17 7,015.32 7,015.04
Storm 23 three 42in_ 04 245.10 42.0 258.8 -0.005 0.013 8.49 221.20 6,957.81 6,956.10
Storm_23 72in_06 242.40 72.0 93.0 -0.015 0.013 18.01 517.87 6,961.75 6,961.34
Storm_23_84in_02 315.80 84.0 27.0 -0.003 0.013 10.24 347.91 6,951.12 6,951.00
Storm_23_84in_01 315.80 84.0 200.4 -0.002 0.013 9.15 309.34 6,952.48 6,952.00
STRM_ 29_01 8.20 18.0 56.8 -0.026 0.013 9.57 17.07 7,015.61 7,015.04
STRM_ 29_02 3.00 18.0 79.6 -0.012 0.013 5.50 11.42 7,016.84 7,015.76

Page 1 of 1

5/21/2021file:///C:/Users/WaterR/AppData/Local/Temp/Bentley/StormCAD/gijz50hx.xml



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® Civil 3D® by Autodesk, Inc. Wednesday, Jan 27 2021

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 (%) =  1.50
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  310.00

Highlighted
Depth (ft) =  1.46
Q (cfs) =  310.00
Area (sqft) =  45.03
Velocity (ft/s) =  6.88
Wetted Perim (ft) =  37.04
Crit Depth, Yc (ft) =  1.55
Top Width (ft) =  36.68
EGL (ft) =  2.20

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)

Froude No.  = 1.12



MARKSHEFFEL HALF SECTION EMERGENCY OVERFLOW CAPACITY

IF AN EMERGENCY OVERFLOW SITUATION WERE TO OCCUR, UPSTREAM BASIN'S (A6A, A7, A8, A9 A11, A15, A16, AND A21) 100
YEAR RUNOFF WOULD TRAVEL DOWN MARKSHEFFEL ROAD AND SHEET FLOW INTO SAND CREEK. THE TOTAL 100 YEAR
RUNOFF OF THESE BASINS IS 126.7 CFS.



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jan 28 2021

Pond W4 Spillway

Trapezoidal
Bottom Width (ft) =  104.00
Side Slopes (z:1) =  9.00, 5.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  7022.00
Slope (%) =  0.01
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  308.10

Highlighted
Depth (ft) =  1.65
Q (cfs) =  308.10
Area (sqft) =  190.66
Velocity (ft/s) =  1.62
Wetted Perim (ft) =  127.35
Crit Depth, Yc (ft) =  0.64
Top Width (ft) =  127.10
EGL (ft) =  1.69

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Elev (ft) Depth (ft)Section

7021.50 -0.50

7022.00 0.00

7022.50 0.50

7023.00 1.00

7023.50 1.50

7024.00 2.00

7024.50 2.50

7025.00 3.00

Reach (ft)



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

Calculated By: AJH
Checked By: 0

Date: 8/31/20
Pond W4 Release - Outfall release to DP 4.6

DESIGN POINT DESIGN POINT DESIGN POINT Notes

Q100 (cfs): 232.5
Flows are the greater of proposed 
vs. future

Conduit Pipe

D c , Pipe Diameter (in): 66
W , Box Width (ft): N/A
H , Box Height (ft): N/A
Y t , Tailwater Depth (ft): 2.20 If unknown, use Y t /D c  (or H )=0.4 

Y t /Dc  or Y t /H 0.40

Q/D2.5 or Q/(WH3/2) 3.28

Supercritical? No
Y n , Normal Depth (ft) [Supercritical]: N/A
D a , H a  (in) [Supercritical]: N/A D a =(D c +Y n )/2

Riprap d 50  (in) [Supercritical]: N/A
Riprap d 50  (in) [Subcritical]: 14.94

Required Riprap Size: H Fig. 9-38 or Fig. 9-36
d 50  (in): 15

Expansion Factor, 1/(2 tanq ): 4.20 Read from Fig. 9-35 or 9-36

q : 0.12
Erosive Soils? No

Area of Flow, A t  (ft2): 33.21 A t =Q/V

Length of Protection, L p  (ft): 40.3 L=(1/(2 tan q))(At/Yt - D)
Min Length (ft) 16.5 Min L=3D or 3H
Max Length (ft) 55.0 Max L=10D or 10H
Min Bottom Width,T (ft): 15.1 T=2*(Lp*tanq)+W

Design Length (ft) 41.0
Design Width (ft) 15.1
Riprap Depth (in) 30 Depth=2(d50)

Type II Bedding Depth (in)* 8 *Not used if Soil Riprap 

Cutoff Wall No
Cutoff Wall Depth (ft) Depth of Riprap and Base
Cutoff Wall Width (ft)

Note: No Type II Base to be used if Soil Riprap is specified within the plans
*  For use when the flow in the culvert is supercritical (and less than full).

STORM DRAIN SYSTEM

PIPE OUTFALL RIPRAP SIZING CALCULATIONS
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Final Drainage Report
Sterling Ranch Filing No. 2
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APPENDIX C

WATER QUALITY AND DETENTION CALCULATIONS



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 20 0.000

Selected BMP Type = EDB ELEV:6962 -- 0.50 -- -- -- 1,328 0.030 337 0.008

Watershed Area = 173.97 acres ELEV:6963 -- 1.50 -- -- -- 13,823 0.317 7,912 0.182

Watershed Length = 3,888 ft ELEV:6964 -- 2.50 -- -- -- 40,724 0.935 35,186 0.808

Watershed Length to Centroid = 1,814 ft ELEV:6965 -- 3.50 -- -- -- 71,720 1.646 91,408 2.098

Watershed Slope = 0.025 ft/ft ELEV:6966 -- 4.50 -- -- -- 112,095 2.573 183,315 4.208

Watershed Imperviousness = 57.10% percent ELEV:6967 -- 5.50 -- -- -- 136,106 3.125 307,416 7.057

Percentage Hydrologic Soil Group A = 85.0% percent ELEV:6968 -- 6.50 -- -- -- 158,377 3.636 454,657 10.437

Percentage Hydrologic Soil Group B = 15.0% percent ELEV:6969 -- 7.50 -- -- -- 174,976 4.017 621,334 14.264

Percentage Hydrologic Soil Groups C/D = 0.0% percent ELEV:6970 -- 8.50 -- -- -- 188,903 4.337 803,273 18.441

Target WQCV Drain Time = 40.0 hours ELEV:6971 -- 9.50 -- -- -- 199,637 4.583 997,543 22.900

Location for 1-hr Rainfall Depths = User Input ELEV:6972 -- 10.50 -- -- -- 210,510 4.833 1,202,617 27.608

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 3.288 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 11.714 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 9.031 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 11.873 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 14.194 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 18.106 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 21.364 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 25.580 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 34.562 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 7.768 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 10.244 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 12.566 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 14.965 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 16.434 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 18.217 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 3.288 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 8.426 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 6.502 acre-feet -- -- -- --

Total Detention Basin Volume = 18.217 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2)

Width
(ft)

STERLING RANCH FILING NO. 2

POND W5

MHFD-Detention, Version 4.03 (May 2020)

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

Pond W5-MHFD-Detention_v4 03.xlsm, Basin 9/4/2020, 2:35 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP
1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

4.12 Zone 1 (WQCV) 4.12 Zone 1 (WQCV)

6.85 Zone 2 (EURV) 6.85 Zone 2 (EURV)

8.45 Zone 3 (100-year) 8.45 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)
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  Project:
  Basin ID:

Estimated Estimated

Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 4.13 3.311 Orifice Plate

Zone 2 (EURV) 6.88 8.532 Rectangular Orifice

Zone 3 (100-year) 8.49 6.532 Weir&Pipe (Restrict)

Total (all zones) 18.376

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft2

Depth at top of Zone using Orifice Plate = 6.88 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 2.15 4.00

Orifice Area (sq. inches) 12.55 12.55 25.00

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet

Vertical Orifice Height = N/A N/A inches

Vertical Orifice Width = inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 7.30 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 7.30 N/A feet

Overflow Weir Front Edge Length = 20.00 N/A feet Overflow Weir Slope Length = 6.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 6.48 N/A

Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area w/o Debris = 84.00 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 42.00 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 2.25 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 12.96 N/A ft2

Outlet Pipe Diameter = 54.00 N/A inches Outlet Orifice Centroid = 1.88 N/A feet

Restrictor Plate Height Above Pipe Invert = 41.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.12 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 8.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.74 feet

Spillway Crest Length = 48.00 feet Stage at Top of Freeboard = 12.24 feet

Spillway End Slopes = 10.00 H:V Basin Area at Top of Freeboard = 4.83 acres

Freeboard above Max Water Surface = 2.00 feet Basin Volume at Top of Freeboard = 27.61 acre-ft

Max Ponding Depth of Target Storage Volume = 8.43 feet Discharge at Top of Freeboard = 748.70 cfs

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
CUHP Runoff Volume (acre-ft) = 3.311 11.843 9.121 11.991 14.334 18.244 21.510 25.732 34.734

Inflow Hydrograph Volume (acre-ft) = N/A N/A 9.121 11.991 14.334 18.244 21.510 25.732 34.734
CUHP Predevelopment Peak Q (cfs) = N/A N/A 1.6 2.9 5.1 54.6 85.6 128.5 217.8

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.03 0.31 0.49 0.74 1.25

Peak Inflow Q (cfs) = N/A N/A 140.5 186.5 222.1 301.6 361.5 431.2 586.0
Peak Outflow Q (cfs) = 1.7 3.4 3.0 3.4 5.1 38.8 77.3 139.3 252.7

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.2 1.0 0.7 0.9 1.1 1.2
Structure Controlling Flow = Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 0.4 0.9 1.6 2.2
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 70 63 71 78 76 75 73 70
Time to Drain 99% of Inflow Volume (hours) = 40 76 67 77 84 84 83 82 81

Maximum Ponding Depth (ft) = 4.13 6.88 5.98 6.77 7.35 7.76 8.05 8.43 9.04
Area at Maximum Ponding Depth (acres) = 2.23 3.78 3.37 3.73 3.96 4.10 4.19 4.31 4.47

Maximum Volume Stored (acre-ft) = 3.320 11.847 8.616 11.396 13.666 15.319 16.522 18.138 20.774

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)

STERLING RANCH FILING NO. 2
POND W5

Example Zone Configuration (Retention Pond)

Pond W5-MHFD-Detention_v4 03.xlsm, Outlet Structure 1/13/2021, 3:41 PM
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 3 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 414 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 599 Slope 0.025

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 689 Shape 1.99

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 678

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 736 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 777 1.74

WQ Plate Flow at 100yr depth = 4.03 0.97(diameter = 1-1/8 inches) 50 Year 806

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 844 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 905 0 Z2_Boolean

Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 1 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset

Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 14.00 1,210,000 750

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

MHFD-Detention, Version 4.00 (December 2019)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 0.14 4.42

0:15:00 0.00 0.00 12.01 19.62 24.38 16.41 21.13 20.11 30.88

0:20:00 0.00 0.00 48.30 65.33 77.56 49.45 58.16 61.60 81.16

0:25:00 0.00 0.00 105.72 142.54 171.74 104.07 121.39 131.21 174.25

0:30:00 0.00 0.00 140.48 186.46 222.13 227.64 272.80 308.13 422.01

0:35:00 0.00 0.00 135.46 175.22 206.03 301.61 361.54 431.24 585.96

0:40:00 0.00 0.00 118.36 150.07 175.68 293.61 350.26 425.82 573.28

0:45:00 0.00 0.00 100.92 128.44 150.65 256.40 304.92 378.98 510.45

0:50:00 0.00 0.00 84.87 110.40 128.43 222.14 263.81 332.30 449.36

0:55:00 0.00 0.00 72.36 94.33 109.32 187.66 222.42 282.99 384.40

1:00:00 0.00 0.00 64.06 83.13 97.59 154.96 182.98 238.59 325.88

1:05:00 0.00 0.00 58.14 75.08 88.94 134.19 158.26 211.50 290.49

1:10:00 0.00 0.00 50.72 67.68 80.67 115.60 135.72 179.70 246.12

1:15:00 0.00 0.00 42.71 59.08 72.45 97.95 114.30 145.50 197.99

1:20:00 0.00 0.00 35.76 50.04 63.10 80.42 93.20 113.95 153.88

1:25:00 0.00 0.00 30.54 42.87 53.10 64.63 74.31 85.95 114.90

1:30:00 0.00 0.00 27.71 39.21 46.68 51.11 58.33 64.24 85.13

1:35:00 0.00 0.00 26.36 37.32 42.89 42.74 48.57 51.51 67.73

1:40:00 0.00 0.00 25.60 34.28 40.22 37.77 42.78 44.23 57.57

1:45:00 0.00 0.00 25.13 31.06 38.26 34.61 39.11 39.26 50.51

1:50:00 0.00 0.00 24.76 28.74 36.93 32.45 36.59 35.99 45.78

1:55:00 0.00 0.00 22.48 27.05 35.35 31.03 34.94 33.68 42.43

2:00:00 0.00 0.00 19.58 25.23 32.57 30.03 33.77 32.06 40.11

2:05:00 0.00 0.00 15.52 20.27 25.90 24.54 27.57 25.96 32.36

2:10:00 0.00 0.00 11.36 14.69 18.66 17.66 19.83 18.68 23.23

2:15:00 0.00 0.00 8.25 10.65 13.46 12.75 14.30 13.52 16.79

2:20:00 0.00 0.00 5.94 7.66 9.70 9.23 10.34 9.85 12.22

2:25:00 0.00 0.00 4.23 5.34 6.86 6.50 7.28 6.96 8.63

2:30:00 0.00 0.00 2.91 3.63 4.77 4.51 5.04 4.82 5.97

2:35:00 0.00 0.00 1.96 2.50 3.30 3.19 3.57 3.40 4.20

2:40:00 0.00 0.00 1.21 1.65 2.12 2.10 2.34 2.23 2.75

2:45:00 0.00 0.00 0.65 0.97 1.20 1.24 1.38 1.31 1.60

2:50:00 0.00 0.00 0.28 0.47 0.55 0.60 0.66 0.63 0.76

2:55:00 0.00 0.00 0.09 0.15 0.16 0.19 0.20 0.19 0.22

3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

1.00 7,576 0.174 2,563 0.059 0.42

2.00 27,274 0.626 18,186 0.418 0.59

2.29 35,075 0.805 27,227 0.625 0.79

3.00 56,222 1.291 59,422 1.364 1.11

3.74 81,410 1.869 109,783 2.520 1.34

4.00 91,907 2.110 132,314 3.038 1.41

5.00 124,100 2.849 242,364 5.564 2.48

6.00 147,241 3.380 378,252 8.683 3.03

7.00 166,676 3.826 535,920 12.303 3.48

8.00 181,939 4.177 710,562 16.312 69.54

8.32 186,396 4.279 769,496 17.665 119.49

9.00 194,270 4.460 899,066 20.640 246.08

MHFD-Detention, Version 4.03 (May 2020)

100-YR

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

WQCV

EURV

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,
where applicable).

Pond W5-MHFD-Detention_v4 03.xlsm, Outlet Structure 1/13/2021, 3:41 PM



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 20 0.000

Selected BMP Type = EDB ELEV:7014 -- 1.00 -- -- -- 5,983 0.137 3,001 0.069

Watershed Area = 350.74 acres ELEV:7015 -- 2.00 -- -- -- 19,453 0.447 15,719 0.361

Watershed Length = 9,241 ft ELEV:7016 -- 3.00 -- -- -- 31,989 0.734 41,440 0.951

Watershed Length to Centroid = 4,488 ft ELEV:7017 -- 4.00 -- -- -- 37,508 0.861 76,189 1.749

Watershed Slope = 0.060 ft/ft ELEV:7018 -- 5.00 -- -- -- 41,177 0.945 115,531 2.652

Watershed Imperviousness = 12.00% percent ELEV:7019 -- 6.00 -- -- -- 45,017 1.033 158,628 3.642

Percentage Hydrologic Soil Group A = 40.0% percent ELEV:7020 -- 7.00 -- -- -- 48,960 1.124 205,617 4.720

Percentage Hydrologic Soil Group B = 60.0% percent ELEV:7021 -- 8.00 -- -- -- 52,863 1.214 256,528 5.889

Percentage Hydrologic Soil Groups C/D = 0.0% percent ELEV:7022 -- 9.00 -- -- -- 56,926 1.307 311,423 7.149

Target WQCV Drain Time = 40.0 hours ELEV:7023 -- 10.00 -- -- -- 61,139 1.404 370,455 8.504

Location for 1-hr Rainfall Depths = User Input ELEV:7024 -- 11.00 -- -- -- 65,528 1.504 433,789 9.958

-- 12.00 -- -- -- 67,956 1.560 500,531 11.491

-- 13.00 -- -- -- 72,155 1.656 570,586 13.099

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 2.281 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 3.710 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 2.802 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 6.573 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 10.859 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 20.281 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 26.707 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 36.815 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 54.041 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 2.353 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 3.495 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 6.059 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 8.184 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 9.066 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 12.211 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 2.281 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 1.429 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 8.500 acre-feet -- -- -- --

Total Detention Basin Volume = 12.211 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2)

Width
(ft)

STERLING RANCH FILING NO. 2
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Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

Pond W4 Interim-MHFD-Detention_v4 03.xlsm, Basin 9/9/2020, 10:54 AM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP
1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

4.61 Zone 1 (WQCV) 4.61 Zone 1 (WQCV)

6.07 Zone 2 (EURV) 6.07 Zone 2 (EURV)

12.46 Zone 3 (100-year) 12.46 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)
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  Project:

  Basin ID:

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 4.61 2.281 Orifice Plate

Zone 2 (EURV) 6.07 1.429 Orifice Plate

Zone 3 (100-year) 12.46 8.500 Weir&Pipe (Restrict)

Total (all zones) 12.211

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 4.722E-02 ft2

Depth at top of Zone using Orifice Plate = 4.99 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 6.80 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.66 3.33

Orifice Area (sq. inches) 6.80 6.80 6.80

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 6.07 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 8.57 N/A feet
Overflow Weir Front Edge Length = 20.00 N/A feet Overflow Weir Slope Length = 10.31 N/A feet

Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 6.46 N/A
Horiz. Length of Weir Sides = 10.00 N/A feet Overflow Grate Open Area w/o Debris = 144.31 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 72.15 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.58 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 22.35 N/A ft2

Outlet Pipe Diameter = 66.00 N/A inches Outlet Orifice Centroid = 2.60 N/A feet
Restrictor Plate Height Above Pipe Invert = 58.80 inches Half-Central Angle of Restrictor Plate on Pipe = 2.47 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 9.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.20 feet

Spillway Crest Length = 74.00 feet Stage at Top of Freeboard = 12.20 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.58 acres

Freeboard above Max Water Surface = 1.50 feet Basin Volume at Top of Freeboard = 11.80 acre-ft

Max Ponding Depth of Target Storage Volume = 9.28 feet Discharge at Top of Freeboard = 1443.33 cfs

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
CUHP Runoff Volume (acre-ft) = 2.281 3.710 2.802 6.573 10.859 20.281 26.707 36.815 54.041

Inflow Hydrograph Volume (acre-ft) = N/A N/A 2.802 6.573 10.859 20.281 26.707 36.815 54.041
CUHP Predevelopment Peak Q (cfs) = N/A N/A 3.7 30.4 64.6 150.7 203.5 280.5 416.0

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.09 0.18 0.43 0.58 0.80 1.19

Peak Inflow Q (cfs) = N/A N/A 23.4 55.7 91.6 179.7 233.5 308.1 444.7
Peak Outflow Q (cfs) = 1.1 1.4 1.2 20.7 54.4 141.3 198.4 285.0 433.1

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.7 0.8 0.9 1.0 1.0 1.0
Structure Controlling Flow = Plate Overflow Weir 1 Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.1 0.4 1.0 1.4 2.0 2.1
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 42 53 48 55 51 44 40 35 27
Time to Drain 99% of Inflow Volume (hours) = 45 57 51 61 59 55 53 50 46

Maximum Ponding Depth (ft) = 4.61 6.07 4.85 6.72 7.28 8.21 8.68 9.28 10.17
Area at Maximum Ponding Depth (acres) = 0.91 1.04 0.93 1.10 1.15 1.23 1.28 1.33 1.42

Maximum Volume Stored (acre-ft) = 2.290 3.714 2.511 4.398 5.039 6.146 6.736 7.506 8.745

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)
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The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Example Zone Configuration (Retention Pond)
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 462 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 486 Slope 0.040

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 608 Shape 5.59

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 673

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 729 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 822 1.20

WQ Plate Flow at 100yr depth = 1.87 0.97(diameter = 1-1/8 inches) 50 Year 869

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 929 1 Z1_Boolean

Cdw #1 = 0.89 1.20(diameter = 1-1/4 inches) 500 Year 1018 1 Z2_Boolean

Cdo #1 = 0.69 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 14.00 520,000 1,450

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.00 (December 2019)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.05
0:15:00 0.00 0.00 0.13 0.22 0.27 0.19 0.26 0.23 0.41
0:20:00 0.00 0.00 0.70 1.03 1.91 0.80 0.98 0.99 1.99
0:25:00 0.00 0.00 4.05 6.62 14.64 3.93 5.22 5.86 14.30
0:30:00 0.00 0.00 10.59 21.88 41.83 28.88 39.54 48.08 81.91

0:35:00 0.00 0.00 17.09 39.51 69.21 76.76 103.22 129.56 199.96
0:40:00 0.00 0.00 21.42 50.84 85.74 124.91 164.83 209.85 311.38

0:45:00 0.00 0.00 23.26 55.39 91.58 158.09 206.35 265.79 387.19
0:50:00 0.00 0.00 23.43 55.73 91.37 174.59 226.89 295.75 427.74

0:55:00 0.00 0.00 22.60 54.20 87.99 179.69 233.50 308.15 444.73

1:00:00 0.00 0.00 21.09 50.99 82.12 175.52 228.49 307.36 443.68
1:05:00 0.00 0.00 19.58 47.22 76.30 164.74 215.25 296.89 430.21
1:10:00 0.00 0.00 18.33 44.40 71.93 153.13 201.32 283.81 413.28

1:15:00 0.00 0.00 17.16 41.96 68.16 142.50 188.13 268.44 391.95

1:20:00 0.00 0.00 16.00 39.30 64.26 132.29 174.98 250.51 366.18
1:25:00 0.00 0.00 14.87 36.45 60.01 122.00 161.53 231.17 338.13
1:30:00 0.00 0.00 13.96 33.90 56.25 112.10 148.57 212.08 310.76
1:35:00 0.00 0.00 13.21 31.96 52.94 104.00 137.94 195.94 287.45
1:40:00 0.00 0.00 12.50 30.03 49.64 96.86 128.39 181.69 266.65
1:45:00 0.00 0.00 11.83 28.10 46.33 90.29 119.57 168.78 247.80
1:50:00 0.00 0.00 11.16 26.19 43.06 83.95 111.08 156.61 230.01

1:55:00 0.00 0.00 10.46 24.30 39.85 77.88 102.92 144.90 212.87
2:00:00 0.00 0.00 9.73 22.42 36.66 71.85 94.85 133.46 196.17
2:05:00 0.00 0.00 8.94 20.50 33.43 65.81 86.82 122.23 179.75
2:10:00 0.00 0.00 8.12 18.55 30.15 59.74 78.80 111.18 163.53
2:15:00 0.00 0.00 7.29 16.62 27.00 53.67 70.78 100.15 147.40
2:20:00 0.00 0.00 6.67 15.07 24.72 47.94 63.30 89.82 132.66
2:25:00 0.00 0.00 6.21 14.10 23.11 43.84 58.01 82.20 121.64

2:30:00 0.00 0.00 5.79 13.19 21.64 40.65 53.80 76.06 112.54
2:35:00 0.00 0.00 5.42 12.32 20.22 37.96 50.19 70.67 104.47
2:40:00 0.00 0.00 5.06 11.50 18.86 35.48 46.87 65.80 97.17
2:45:00 0.00 0.00 4.71 10.71 17.53 33.22 43.83 61.30 90.40
2:50:00 0.00 0.00 4.37 9.94 16.25 31.01 40.87 57.03 84.03
2:55:00 0.00 0.00 4.04 9.19 15.00 28.84 37.99 53.02 78.06
3:00:00 0.00 0.00 3.72 8.47 13.79 26.71 35.19 49.23 72.44
3:05:00 0.00 0.00 3.41 7.76 12.62 24.62 32.42 45.47 66.87
3:10:00 0.00 0.00 3.10 7.07 11.48 22.54 29.69 41.74 61.34
3:15:00 0.00 0.00 2.80 6.38 10.35 20.48 26.97 38.01 55.82
3:20:00 0.00 0.00 2.50 5.70 9.23 18.42 24.26 34.28 50.31
3:25:00 0.00 0.00 2.20 5.03 8.12 16.37 21.55 30.56 44.81
3:30:00 0.00 0.00 1.91 4.36 7.01 14.32 18.86 26.85 39.32
3:35:00 0.00 0.00 1.62 3.69 5.91 12.27 16.16 23.14 33.84
3:40:00 0.00 0.00 1.34 3.02 4.81 10.23 13.47 19.43 28.38
3:45:00 0.00 0.00 1.06 2.36 3.72 8.20 10.79 15.74 22.93
3:50:00 0.00 0.00 0.78 1.72 2.65 6.18 8.13 12.05 17.51
3:55:00 0.00 0.00 0.52 1.11 1.69 4.19 5.51 8.43 12.27
4:00:00 0.00 0.00 0.38 0.70 1.15 2.44 3.26 5.30 7.97
4:05:00 0.00 0.00 0.30 0.56 0.93 1.47 2.05 3.46 5.40
4:10:00 0.00 0.00 0.25 0.46 0.76 0.94 1.34 2.31 3.71
4:15:00 0.00 0.00 0.22 0.37 0.62 0.64 0.91 1.52 2.50

4:20:00 0.00 0.00 0.18 0.30 0.50 0.44 0.62 0.97 1.64
4:25:00 0.00 0.00 0.15 0.24 0.39 0.33 0.45 0.58 1.03
4:30:00 0.00 0.00 0.13 0.19 0.30 0.25 0.32 0.32 0.61
4:35:00 0.00 0.00 0.11 0.14 0.22 0.18 0.22 0.18 0.38
4:40:00 0.00 0.00 0.09 0.11 0.16 0.14 0.16 0.13 0.30
4:45:00 0.00 0.00 0.07 0.09 0.12 0.10 0.12 0.10 0.23
4:50:00 0.00 0.00 0.05 0.07 0.09 0.08 0.09 0.08 0.19
4:55:00 0.00 0.00 0.04 0.05 0.07 0.06 0.07 0.06 0.14
5:00:00 0.00 0.00 0.03 0.04 0.05 0.04 0.05 0.05 0.11
5:05:00 0.00 0.00 0.02 0.03 0.03 0.03 0.04 0.03 0.07
5:10:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.05
5:15:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.03
5:20:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN
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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

0.00 20 0.000 0 0.000 0.00

1.00 5,983 0.137 3,001 0.069 0.23

2.00 19,453 0.447 15,719 0.361 0.45

2.80 29,482 0.677 35,293 0.810 0.62

3.00 31,989 0.734 41,440 0.951 0.66

3.28 33,534 0.770 50,614 1.162 0.70

4.00 37,508 0.861 76,189 1.749 0.99

5.00 41,177 0.945 115,531 2.652 1.22

6.00 45,017 1.033 158,628 3.642 1.40

6.78 48,093 1.104 194,941 4.475 23.63

7.00 48,960 1.124 205,617 4.720 35.75

8.00 52,863 1.214 256,528 5.889 118.13

9.00 56,926 1.307 311,423 7.149 243.29

For best results, include the 
stages of all grade slope 
changes (e.g. ISV and Floor) 
from the S-A-V table on 
Sheet 'Basin'. 

Also include the inverts of all 
outlets (e.g. vertical orifice, 
overflow grate, and spillway, 
where applicable).

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

WQCV

EURV

MHFD-Detention, Version 4.03 (May 2020)

100-YR
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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.



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 20 0.000

Selected BMP Type = EDB -- 1.00 -- -- -- 7,181 0.165 3,600 0.083

Watershed Area = 350.74 acres -- 2.00 -- -- -- 30,115 0.691 22,248 0.511

Watershed Length = 9,241 ft -- 3.00 -- -- -- 49,313 1.132 61,962 1.422

Watershed Length to Centroid = 4,488 ft -- 4.00 -- -- -- 52,785 1.212 113,011 2.594

Watershed Slope = 0.060 ft/ft -- 5.00 -- -- -- 74,559 1.712 176,683 4.056

Watershed Imperviousness = 12.00% percent -- 6.00 -- -- -- 79,051 1.815 253,488 5.819

Percentage Hydrologic Soil Group A = 40.0% percent -- 7.00 -- -- -- 84,185 1.933 335,106 7.693

Percentage Hydrologic Soil Group B = 60.0% percent -- 8.00 -- -- -- 88,917 2.041 421,657 9.680

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- 9.00 -- -- -- 94,245 2.164 513,238 11.782

Target WQCV Drain Time = 40.0 hours -- 10.00 -- -- -- 99,228 2.278 609,975 14.003

Location for 1-hr Rainfall Depths = User Input -- 11.00 -- -- -- 104,318 2.395 711,748 16.339

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 2.281 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 3.710 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 2.802 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 6.573 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 10.859 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 20.281 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 26.707 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 36.815 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 54.041 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 2.353 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 3.495 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 6.059 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 8.184 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 9.066 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 12.211 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Select Zone 1 Storage Volume (Required) = acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --

Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2)

Width
(ft)

STERLING RANCH FILING NO. 2

POND W4

MHFD-Detention, Version 4.03 (May 2020)

Example Zone Configuration (Retention Pond)
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1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP
1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor #N/A #N/A

#N/A Zone 1 #N/A #N/A

0.00 Zone 2 #N/A #N/A

0.00 Zone 3 #N/A #N/A

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)
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Sterling Ranch Pond W-4

SR Land LLC

9206 Ben Tirran Ct. Colorado Springs, CO 80920

5232401018 32 12S 65W

Fall 2021

350.74 1.6 100yr

mbramlett@jrengineering.com

extended detention basin, pond W-4

38.957933, -104.686318



            

 

               

               

 

 

 

  

     

  

      

   

        

              

       

          

                  

       

             

            

                 

        

            

                

  

          

   

   

Sterling Ranch Pond W-5

SR Land LLC

8292 Sterling Access PT

5300000173 4 13S 65W

Fall 2021

173.97 5 100yr

mbramlett@jrengineering.com

extended detention basin, pond W-5

38.952400,-104.678595



Worksheet for Pond W5 Emergency Outfall
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.078Roughness Coefficient
ft/ft0.100Channel Slope
H:V3.000Left Side Slope
H:V3.000Right Side Slope
ft20.00Bottom Width
cfs427.10Discharge

Results

in24.0Normal Depth
ft²52.0Flow Area
ft32.6Wetted Perimeter
in19.1Hydraulic Radius
ft32.00Top Width
in25.9Critical Depth
ft/ft0.076Critical Slope
ft/s8.21Velocity
ft1.05Velocity Head
ft3.05Specific Energy

1.136Froude Number
SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in24.0Normal Depth
in25.9Critical Depth
ft/ft0.100Channel Slope
ft/ft0.076Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

9/10/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRoadside Ditch.fm8



Worksheet for Pond W5 Emergency Outfall with Stilling Basin
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.005Channel Slope
cfs742.90Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

6,956.500+00
6,946.000+01
6,944.000+19
6,944.000+26
6,946.500+35
6,945.980+40
6,945.980+60
6,952.000+82

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.078(0+82, 6,952.00)(0+00, 6,956.50)

Options

Pavlovskii's 
Method

Current Roughness Weighted  
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in62.7Normal Depth
0.078Roughness Coefficient

ft6,949.22Elevation
6,944.0 to 
6,956.5 ftElevation Range

ft²248.3Flow Area
ft75.0Wetted Perimeter
in39.7Hydraulic Radius
ft71.16Top Width
in62.7Normal Depth
in36.6Critical Depth
ft/ft0.078Critical Slope
ft/s2.99Velocity
ft0.14Velocity Head

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

9/10/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRoadside Ditch.fm8
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Stormwater Facility Name:

Facility Location & Jurisdiction:

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

Watershed Slope = 0.060 ft/ft Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Length = 9241 ft 0.00 20 0.00 0.00
Watershed Area = 350.74 acres 0.37 1,795 0.37 0.14

Watershed Imperviousness = 12.0% percent 1.00 5,983 1.00 0.23
Percentage Hydrologic Soil Group A = 40.0% percent 2.00 19,453 2.00 0.45
Percentage Hydrologic Soil Group B = 60.0% percent 3.00 31,989 3.00 0.66

Percentage Hydrologic Soil Groups C/D = 0.0% percent 4.00 37,508 4.00 0.99
5.00 41,177 5.00 1.22

User Input 17 6.00 45,017 6.00 1.40
7.00 48,960 7.00 35.75
8.00 52,863 8.00 116.69
9.00 56,926 9.00 231.32

WQCV Treatment Method = 40.00 hours 10.00 61,139 10.00 384.24
11.00 65,528 11.00 756.84

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 = 2.281 2.411 6.136 10.513 26.573 35.001 acre-ft

OPTIONAL Override Runoff Volume = acre-ft
Inflow Hydrograph Volume = 2.281 2.410 6.128 10.504 26.566 34.997 acre-ft

Time to Drain 97% of Inflow Volume = 41.2 42.4 51.8 47.9 37.2 32.5 hours
Time to Drain 99% of Inflow Volume = 44.0 45.2 56.9 55.0 49.7 47.4 hours

Maximum Ponding Depth = 4.43 4.56 6.83 7.81 10.05 10.55 ft
Maximum Ponded Area = 0.90 0.91 1.11 1.20 1.41 1.46 acres

Maximum Volume Stored = 2.109 2.236 4.512 5.647 8.552 9.279 acre-ft

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

Workbook Protected Worksheet Protected

Stormwater Detention and Infiltration Design Data Sheet

Pond W-4

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

SDI-Pond W-4.xlsm, Design Data 9/9/2020, 2:25 PM
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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 = 3888 ft 0.00 20 0.00 0.00
Watershed Area = 173.97 acres 0.30 805 0.30 0.23

Watershed Imperviousness = 57.6% percent 0.60 2,578 0.60 0.33
Percentage Hydrologic Soil Group A = 85.0% percent 0.90 6,201 0.90 0.40
Percentage Hydrologic Soil Group B = 15.0% percent 1.20 10,075 1.20 0.46

Percentage Hydrologic Soil Groups C/D = 0.0% percent 1.50 13,823 1.50 0.51
1.80 21,893 1.80 0.56

User Input 17 2.10 29,964 2.10 0.61
2.40 38,034 2.40 0.86
2.70 46,613 2.70 1.00
3.00 55,912 3.00 1.11

WQCV Treatment Method = 40.00 hours 3.30 65,211 3.30 1.21
3.60 75,354 3.60 1.30
3.90 87,466 3.90 1.38
4.20 99,579 4.20 1.82
4.50 111,691 4.50 2.12
4.80 119,058 4.80 2.34
5.10 126,261 5.10 2.54
5.40 133,465 5.40 2.72
5.70 140,337 5.70 2.88
6.00 147,019 6.00 3.03
6.30 153,700 6.30 3.17
6.60 159,871 6.60 3.31
6.90 164,851 6.90 3.44
7.20 169,830 7.20 3.56
7.50 174,810 7.50 12.97
7.80 179,015 7.80 42.25
8.10 183,193 8.10 82.63
8.40 187,371 8.40 131.61
8.70 191,050 8.70 201.15

After completing and printing this worksheet to a pdf, go to: 9.00 194,270 9.00 246.08
https://maperture.digitaldataservices.com/gvh/?viewer=cswdif 9.30 197,490 9.30 310.74
create a new stormwater facility, and 9.60 200,724 9.60 393.53
attach the pdf of this worksheet to that record. 9.90 203,986 9.90 494.08

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 = 3.311 8.045 10.858 13.768 21.831 25.847 acre-ft

OPTIONAL Override Runoff Volume = acre-ft
Inflow Hydrograph Volume = 3.310 8.037 10.852 13.759 21.823 25.841 acre-ft

Time to Drain 97% of Inflow Volume = 38.7 58.9 68.0 76.0 73.5 71.8 hours
Time to Drain 99% of Inflow Volume = 40.5 62.9 73.1 82.2 82.0 81.2 hours

Maximum Ponding Depth = 4.04 5.70 6.50 7.25 8.21 8.54 ft
Maximum Ponded Area = 2.13 3.22 3.62 3.92 4.24 4.34 acres

Maximum Volume Stored = 3.099 7.636 10.381 13.217 17.113 18.526 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 MAB for NOI 06-15-2021.xlsm, Design Data 6/15/2021, 2:42 PM
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Final Drainage Report
Sterling Ranch Filing No. 2

22

APPENDIX D

REFERENCE MATERIALS

































































































































































2020 2020
TRACT/ROW SIZE/ACRE USE MAINTENANCE OWNERSHIP % Impervious DRAINAGE FEE FEE BRIDGE FEE FEE

A 0.3912 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 29.0% 19,698$ 2,234.70$ 8,057$ 914.05$

B 0.5848 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 29.0% 19,698$ 3,340.62$ 8,057$ 1,366.40$

C 0.8453 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 24.0% 19,698$ 3,996.17$ 8,057$ 1,634.54$

D 2.1953 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 13.0% 19,698$ 5,621.59$ 8,057$ 2,299.38$

E 19.6514 ZERO LOT LINE FUTURE SINGLE FAMILY RESIDENTIAL LOTS SR LAND, LLC SR LAND, LLC 70.0% 19,698$ 270,965.29$ 8,057$ 110,831.93$

F 1.4822 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 4.0% 19,698$ 1,167.86$ 8,057$ 477.68$

G 0.3866 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 2.0% 19,698$ 152.30$ 8,057$ 62.30$

H 0.0625 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 2.0% 19,698$ 24.62$ 8,057$ 10.07$

I 0.4998 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY/MAIL KIOSK SRMD #1 SRMD #1 15.0% 19,698$ 1,476.76$ 8,057$ 604.03$

J 0.3787 LANDSCAPE/PUBLIC IMPROVEMENTS/PUBLIC UTILITY SRMD #1 SRMD #1 30.0% 19,698$ 2,237.89$ 8,057$ 915.36$

K 3.514 FUTURE MARKSHEFFEL RIGHT-OF-WAY SRMD #1 SR LAND, LLC 95.0% 19,698$ 65,757.83$ 8,057$ 26,896.68$

49 LOTS 11.8711 SINGLE FAMILY RESIDENTIAL LOTS SRMD #1 SRMD #1 70.0% 19,698$ 163,685.85$ 8,057$ 66,951.82$

ROW 4.8041 ROAD RIGHTS OF WAY (STERLING RANCH ROAD) EPC EPC 95.0% 19,698$ 89,899.60$ 8,057$ 36,771.30$

ROW 2.8717 ROAD RIGHTS OF WAY (VOLLMER ROAD, ULTIMATE) EPC EPC 95.0% 19,698$ 53,738.41$ 8,057$ 21,980.42$

DRAINAGE FEE BRIDGE FEE
49.5387 TOTAL AREA TOTAL FEES 664,299.51$ 271,715.97$

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

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

dsdrice
E 19.6514 ZERO LOT LINE FUTURE SINGLE FAMILY RESIDENTIAL LOTS SR LAND, LLC SR LAND, LLC 70.0% 19,698$ 270,965.29$ 8,057$ 110,831.93

dsdrice
Callout
This should not be included unless it is specifically stated in the Drainage Fee narrative that you are intentionally accounting for the fees of the future development tract at this time.
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ENGINEER'S STATEMENT:

THESE DETAILED PLANS AND SPECIFICATIONS WERE PREPARED

UNDER MY DIRECTION AND SUPERVISION. SAID DETAILED PLANS

AND SPECIFICATIONS HAVE BEEN PREPARED ACCORDING TO THE

ESTABLISHED CRITERIA FOR DETAILED DRAINAGE PLANS AND

SPECIFICATIONS, AND SAID DETAILED PLANS AND SPECIFICATIONS

ARE IN CONFORMITY WITH THE MASTER PLAN OF THE DRAINAGE

BASIN. SAID DETAILED DRAINAGE PLANS AND SPECIFICATIONS

MEET THE PURPOSES FOR WHICH THE PARTICULAR DRAINAGE

FACILITY(S) IS DESIGNED. I ACCEPT RESPONSIBILITY FOR ANY

LIABILITY CAUSED BY ANY NEGLIGENT ACTS, ERRORS OR

OMISSIONS ON MY PART IN PREPARATION OF THE DETAILED

DRAINAGE PLANS AND SPECIFICATIONS.

PLAN REVIEW BY CITY OF COLORADO SPRINGS IS PROVIDED ONLY FOR GENERAL CONFORMANCE WITH

DESIGN CRITERIA. THE CITY OF COLORADO SPRINGS IS NOT RESPONSIBLE FOR THE ACCURACY AND

ADEQUACY OF THE DESIGN, DIMENSIONS, AND/OR ELEVATIONS WHICH SHALL BE CONFIRMED AT THE

JOB SITE. THE CITY OF COLORADO SPRINGS, THROUGH THE APPROVAL OF THIS DOCUMENT, ASSUMES

NO RESPONSIBILITY FOR COMPLETENESS AND/OR ACCURACY OF THIS DOCUMENT.

SIGNED:_________ ________________________   DATE:_______________
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THALWEG CONTROL LINE

LEGEND

CONSTRUCTION ACCESS
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PROPOSED GROUTED BOULDER DROP STRUCTURE

PROPOSED GROUTED BOULDER DROP STRUCTURE

PROPOSED SOIL RIPRAP - BURIED WITH TOPSOIL & REVEGETATION

GENERAL NOTES:

1. THE LOCATIONS OF EXISTING ABOVE GROUND AND UNDERGROUND UTILITIES ARE SHOWN IN THEIR APPROXIMATE LOCATIONS ONLY. THE

CONTRACTOR SHALL DETERMINE THE EXACT LOCATION OF ALL EXISTING UTILITIES BEFORE COMMENCING WORK. CONTRACTOR TO CALL

FOR UTILITY LOCATOR AT LEAST 3 CALENDAR DAYS BEFORE EARTHWORK. THE CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR ANY AND

ALL DAMAGES WHICH MIGHT BE CAUSED BY THEIR FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND ALL ABOVE GROUND AND

UNDERGROUND UTILITIES. IN THE EVENT THAT THE CONTRACTOR UTILITY VERIFICATION RESULTS IN EXISTING STRUCTURES OR UTILITIES

BEING IN CONFLICT WITH THE PROPOSED WORK OF THIS CONTRACT, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY UTILITIES AND

COORDINATE ANY NEEDED MODIFICATIONS TO THE PROPOSED WORK AS DIRECTED BY AFFECTED AGENCY OR UTILITY.

2. THE CONTRACTOR SHALL COORDINATE WITH ALL AFFECTED UTILITY OWNERS TO ESTABLISH THE REQUIREMENTS AND METHODS TO

ACCOMMODATE THE PROTECTION, TEMPORARY SUPPORT, ADJUSTMENT OR RELOCATION OF UTILITIES PRIOR TO THE START OF

CONSTRUCTION.

3. OVERHEAD UTILITIES ARE NOT INDICATED ON PROFILE OR SECTION DRAWINGS.

4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING AND MAINTAINING IN CONTINUOUS OPERATION, ALL EXISTING STRUCTURES.

NOT ALL POTENTIALLY IMPACTED STRUCTURES MAY BE SHOWN ON THE DRAWINGS AND IT IS THE CONTRACTOR'S RESPONSIBILITY TO

IDENTIFY AND PROTECT ALL STRUCTURES INCLUDING BUT NOT LIMITED TO STREETS, CURB AND GUTTER, BRIDGE PIERS AND ABUTMENTS,

CREEK BANK PROTECTION OF VARIOUS TYPES,  CREEK DROP STRUCTURES, SIGNS, PEDESTRIAN WALKS, RETAINING WALLS AND FENCING.

IN THE EVENT THAT A STRUCTURE OR UTILITY IS DAMAGED DURING CONSTRUCTION THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE

OWNER OF THE FACILITY IN WRITING AND COORDINATE AND COOPERATE WITH NEEDED REPAIRS PER THE APPROPRIATE SPECIFICATIONS

ACCORDING TO THE OWNER'S DIRECTION.

5. THE CONTRACTOR SHALL CONFIRM THE RECEIPT OF ALL NECESSARY PERMITS AND APPROVALS BEFORE THE START OF CONSTRUCTION.

6. ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE STANDARDS OF THE CITY OF COLORADO SPRINGS UNLESS SPECIFICALLY

DETAILED OTHERWISE ON THESE PLANS AND ASSOCIATED SPECIFICATIONS.

7. THE CONTRACTOR SHALL MAINTAIN AT THE SITE AT ALL TIMES ONE SIGNED COPY OF THE PROJECT DRAWINGS AND SPECIFICATIONS, ONE

COPY OF THE STORMWATER MANAGEMENT PLAN AND ONE COPY OF ALL REQUIRED PERMITS.

8. THE CONTRACTOR SHALL CONDUCT THEIR OPERATIONS IN SUCH A WAY THAT THE AREA OF DISTURBANCE IS MINIMIZED.  ALL EXISTING

TREES, SHRUBS AND VEGETATION SHALL BE PROTECTED UNLESS OTHERWISE NOTED ON THE DRAWINGS.  NO TREES SHALL BE REMOVED

WITHOUT APPROVAL. DESIGNATED ACCESS SHALL BE MINIMAL AND AGREED UPON WITH THE ENGINEER PRIOR TO CONSTRUCTION

ACTIVITIES.

9. FOR ALL SITE GRADING, SMOOTH, PARABOLIC TRANSITIONS SHALL BE MADE BETWEEN CHANGES IN SLOPE.

10.  THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR PROVIDING STABLE EXCAVATIONS AND TEMPORARY SLOPES AND FOR

SATISFYING ALL APPLICABLE FEDERAL, STATE AND LOCAL REGULATIONS.

11.  CONSTRUCTION OF THE PROPOSED WORK WILL TAKE PLACE WITHIN THE CHANNEL AND WATER CONTROL MEASURES WILL BE REQUIRED.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE ACCEPTANCE AND CONTROL OF DRAINAGE WATER FROM AREAS ADJACENT TO SAND

CREEK AND FOR FLOW WITHIN SAND CREEK AND ITS TRIBUTARIES INCLUDING STORMWATER OUTFALLS.  THE CONTRACTOR SHALL BE

SOLELY RESPONSIBLE FOR ESTABLISHING MEANS AND METHODS OF GROUND AND SURFACE WATER CONTROL APPROPRIATE FOR

CONSTRUCTION IN ACCORDANCE WITH THE REQUIREMENTS OF THE PROJECT DRAWINGS AND SPECIFICATIONS AND ALL APPLICABLE

FEDERAL, STATE AND LOCAL REGULATIONS AND PERMITS.

12.  THE CONTRACTOR SHALL PREPARE AND MAINTAIN THE STORMWATER MANAGEMENT PLAN AND OBTAIN THE NATIONAL. POLLUTION

DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT THROUGH THE COLORADO DEPARTMENT OF PUBLIC HEALTH (CDPHE) AND ALL OTHER

APPROPRIATE FEDERAL, STATE AND LOCAL PERMITS.

13.  CONTRACTOR SHALL BE RESPONSIBLE FOR AS-BUILT DRAWINGS TO BE MAINTAINED AND SUBMITTED TO THE CITY OF COLORADO

SPRINGS.

14.  THE CONTRACTOR SHALL PROVIDE AND MAINTAIN ON-SITE SURVEY CONTROL AND CONSTRUCTION STAKING.

15.  CONTRACTOR SHALL FENCE OFF CRITICAL AREAS TO BE PROTECTED AT THE DISCRETION OF THE CITY OF COLORADO SPRINGS.

16.THE CONTRACTOR SHALL DEVELOP A TRAFFIC CONTROL PLAN FOR PLANNED ACCESS TO THE SITE AND FOR EXITING AND ENTERING

PUBLIC ROADS.

17.THE CONTRACTOR SHALL BE RESPONSIBLE FOR IDENTIFYING AND MAINTAINING PHYSICAL AND LEGAL ACCESS TO THE PROJECT SITE AND

SHALL LIMIT TRANSPORTATION TO AND FROM THE SITE TO THOSE APPROVED BY THE CITY OF COLORADO SPRINGS.

18.  THE CONTRACTOR SHALL TAKE MEASURES TO PREVENT AND MANAGE SPILLS OF TOXIC MATERIALS, SUCH AS EQUIPMENT FUELS

19.  ALL MATERIALS USED SHALL BE NEW AND WITHOUT FLAWS OR DEFECTS OF ANY TYPE AND SHALL BE THE BEST OF THEIR CLASS AND KIND.

20. WORK INCLUDES FURNISHING OF LABOR, MATERIALS, TOOLS, AND EQUIPMENT TO COMPLETE THE CONSTRUCTION OF ALL ELEMENTS OF

THE DESIGN PLANS.
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CITY OF COLORADO SPRINGS ONLY:

FILED IN ACCORDANCE WITH SECTION 7.7.906 OF THE CODE

OF THE CITY OF COLORADO SPRINGS, 2001, AS AMENDED.

FOR CITY ENGINEER

DATE
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SYMBOL KEY- SEED MIXES - THE NOOK

WETLAND SEED MIX

17,969 SF (0.41 Ac)

RIPARIAN SEED MIX

35,815 SF (0.82 Ac)

UPLAND SEED MIX

20,667 SF (0.47 Ac)

Amorpha fruiticosa (AFR) - Desert False Indigo

Cornus sericea 'Baileyi' (CSB) - Bailey Redtwig Dogwood

Dasiphora fruticosa (DFR) - Shrubby Cinquefoil

Ribes aureum (RAU) - Golden Currant

Rosa woodsii (RWO) - Woods Rose

Salix exigua (SEX) - Sandbar Willow

Symphoricarpos occidentalis (SOC) - Western Snowberry

Alnus tenuifolia (ATE) - Native Thin-Leaf Alder

Populus sargentii (PSA) - Plains Cottonwood

Salix amygdaloides (SAM) - Peach-leaf Willow

SYMBOL KEY- DECIDOUS TREES

SYMBOL KEY- DECIDUOUS SHRUBS
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CITY OF COLORADO SPRINGS ONLY:

FILED IN ACCORDANCE WITH SECTION 7.7.906 OF THE CODE

OF THE CITY OF COLORADO SPRINGS, 2001, AS AMENDED.

FOR CITY ENGINEER

DATE

CONDITIONS:

DELINEATED WETLAND BOUNDARY.

MARK PRIOR TO CONSTRUCTION.

COLORADO INTERSTATE

GAS EASEMENT

50' MAGELLAN

GAS EASEMENT

TREES AND SHRUBS

ARE NOT PERMITTED

TO BE PLANTED

WITHIN EASEMENT.

NOTE: AS AVAILABLE, HARVEST

HEALTHY SODMATS ONSITE IN

AREAS TO BE DISTURBED, AND

USE FOR REVEGETATION IN

LIEU OF SEED AND FABRIC. SEE

NOTES ON RV04 FOR SODMAT

INSTRUCTIONS.
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WETLAND SEED MIX

12,437 SF (0.29 Ac)

RIPARIAN SEED MIX

37,925 SF (0.87 Ac)

UPLAND SEED MIX

62,788 SF (1.44 Ac)

Amorpha fruiticosa (AFR) - Desert False Indigo

Cornus sericea 'Baileyi' (CSB) - Bailey Redtwig Dogwood

Dasiphora fruticosa (DFR) - Shrubby Cinquefoil

Ribes aureum (RAU) - Golden Currant

Rosa woodsii (RWO) - Woods Rose

Salix exigua (SEX) - Sandbar Willow

Symphoricarpos occidentalis (SOC) - Western Snowberry

Alnus tenuifolia (ATE) - Native Thin-Leaf Alder

Populus sargentii (PSA) - Plains Cottonwood

Salix amygdaloides (SAM) - Peach-leaf Willow
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CITY OF COLORADO SPRINGS ONLY:

FILED IN ACCORDANCE WITH SECTION 7.7.906 OF THE CODE

OF THE CITY OF COLORADO SPRINGS, 2001, AS AMENDED.

FOR CITY ENGINEER

DATE

CONDITIONS:

DELINEATED WETLAND BOUNDARY.

MARK PRIOR TO CONSTRUCTION.

DELINEATED WETLAND BOUNDARY.

MARK PRIOR TO CONSTRUCTION.
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REVEGETATED WITH

SEED AND BLANKET.

NOTE: AS AVAILABLE, HARVEST

HEALTHY SODMATS ONSITE IN

AREAS TO BE DISTURBED, AND

USE FOR REVEGETATION IN

LIEU OF SEED AND FABRIC. SEE

NOTES ON RV04 FOR SODMAT

INSTRUCTIONS.

PLACE SEED AND
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OVER BARE AREAS
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CITY OF COLORADO SPRINGS ONLY:

FILED IN ACCORDANCE WITH SECTION 7.7.906 OF THE CODE

OF THE CITY OF COLORADO SPRINGS, 2001, AS AMENDED.

FOR CITY ENGINEER

DATE

CONDITIONS:

TOPSOIL NOTES:

1. WITHIN THE PROJECT AREA, ANY AREAS WITH ADEQUATE TOPSOIL (IN PLACES WHERE NOT HARVESTING SOD) SHALL BE

STRIPPED AND STOCKPILED FOR REUSE.

2. ALL AREAS OF SEEDING WILL RECEIVE 4" OF TOPSOIL.

3. IF ONSITE CONDITIONS DO NOT YIELD ADEQUATE TOPSOIL, SOIL CONDITIONER SHALL BE APPLIED.

4. IMPORTED SOIL CONDITIONER WILL BE AT A RATE OF 5 CUBIC YARDS PER 1,000 SQUARE FEET. SOIL CONDITIONER SHALL BE

EVENLY DISTRIBUTED AND TILLED TO A DEPTH OF 8" MINIMUM.

REVEGETATION NOTES:

1. MATERIALS PLANTED PRIOR TO INSPECTION AND ACCEPTANCE OF PLANTS DELIVERED TO THE SITE

ARE SUBJECT TO REJECTION.

2. CONTRACTOR IS RESPONSIBLE FOR DETERMINING SOURCE LOCATIONS (ON- OR OFF-SITE) FOR ALL

HARVESTED MATERIALS.  OFF-SITE PLANT MATERIALS SHALL ONLY BE USED UPON APPROVAL.

3. SEEDING OR PLANTING SHALL NOT OCCUR WHEN THE GROUND IS FROZEN, WHEN FREEZING

TEMPERATURES ARE FORECASTED WITHIN 24 HOURS, OR WHEN CONDITIONS ARE OTHERWISE

UNSUITABLE.

4. CONTRACTOR SHALL CONDUCT A SOIL TEST FOR TOP SOIL STOCKPILED ON THE SITE PRIOR TO

APPLICATION OF SOIL CONDITIONER, SEEDING OR PLANTING. SOIL TEST SAMPLES SHALL ALSO BE

TAKEN APPROXIMATELY EVERY 1,000 FEET ALONG THE GRADED CHANNEL FOR THE SUBGRADE SOILS

AND TESTED. A RECOMMENDED SOIL CONDITIONING AMENDMENT AND APPLICATION RATE SHALL BE

DETERMINED BASED ON THE SOIL TEST RESULTS. NO SOIL CONDITIONING, SEEDING, OR PLANTING

SHALL OCCUR PRIOR TO SOIL TEST AND UNTIL A SOIL CONDITIONING AMENDMENT IS ACCEPTED.

5. CONTRACTOR SHALL BE REQUIRED TO SUBMIT SIGNED STATEMENTS OF GUARANTEE AND/OR

CERTIFICATIONS FROM VENDORS WHO SUPPLY SEED AND SOIL CONDITIONER STATING THAT THE

SEED FURNISHED IS FROM A LOT THAT HAS BEEN TESTED BY A RECOGNIZED LABORATORY FOR SEED

TESTING WITHIN TWELVE (12) MONTHS PRIOR TO THE DATE OF SEEDING.

6. CONTRACTOR SHALL SUBMIT A LAB TEST OF COMPOST SAMPLE TO BE USED FOR APPROVAL. LAB

TEST OF COMPOST SHALL BE TAKEN FROM THE SAME SOURCE THAT IS TO BE USED ON THIS

PROJECT. LAB TEST SHALL BE TAKEN A MAXIMUM OF SIX (6) MONTHS PRIOR TO APPLICATION. THE

COMPOST SHALL BE TESTED IN ACCORDANCE WITH THE U.S. COMPOSTING COUNCIL'S TEST

METHODS FOR EXAMINING OF COMPOSTING AND COMPOST (TMECC) MANUAL.

7. ALL MATERIALS SHALL BE FURNISHED IN ORIGINAL MANUFACTURER'S SHIPPING BAGS OR

CONTAINERS AND REMAIN IN THESE BAGS OR CONTAINERS UNTIL THEY ARE USED. ALL MATERIALS

SHALL BE STORED IN A MANNER THAT WILL PREVENT THEM FROM COMING INTO CONTACT WITH

PRECIPITATION, SURFACE WATER, OR ANY OTHER CONTAMINATING SUBSTANCE. ANY MATERIALS

THAT HAVE BECOME WET, MOLDY, OR OTHERWISE DAMAGED IN TRANSIT OR IN STORAGE SHALL NOT

BE USED.

8. ALL MATERIALS AND EQUIPMENT FURNISHED SHALL BE FREE OF NOXIOUS WEEDS INCLUDING BUT

NOT LIMITED TO RUSSIAN KNAPWEED, DIFFUSE KNAPWEED, CANADA THISTLE, FIELD BINDWEED,

JOHNSONGRASS, LEAFY SPURGE, KOCHIA, OR ANY STATE OR DISTRICT CRITERIA MANUAL-LISTED

NOXIOUS WEED SPECIES.

SOIL AMENDMENTS

9. COMPOST: COMPOST SHALL BE CLASS A AS DEFINED BY CFR TITLE 40, PART 503 OR CLASS 1 AS

DESCRIBED IN THE TABLE BELOW. THE AMOUNT OF COMPOST ADDED TO THE SOIL MAY VARY

DEPENDING ON SOIL TEST RESULTS.

10. OTHER SOIL AMENDMENTS

a. BIOSOL ORGANIC SLOW-RELEASE FERTILIZER AND HUMATE SOIL CONDITIONERS CAN BE

SUBSTITUTED FOR COMPOST AMENDMENTS IF APPROVED AFTER REVIEW OF SOIL TEST RESULTS.

b. BIOSOL ORGANIC FERTILIZER SHOULD HAVE THE FOLLOWING CHARACTERISTICS:

· 6% N, 1% P AS P2O5, 1% K AS K2O

· 95% FUNGAL BIOMASS

· APPLICATION RATE IS 1200 LBS/ACRE IN A UNIFORM MANNER, PRIOR TO TILLING SOILS FOR

SEED, AND MUST BE THOROUGHLY MIXED INTO SOIL TO INCREASE NUTRIENTS. PLANT SPECIES

SHOULD ALSO BE TAKEN INTO CONSIDERATION WHEN CONSIDERING THEIR USE.

c. HUMATE SOIL CONDITIONER, NATURAL MINERAL, CARBON AND HUMIC ACID-BASED SOIL

CONDITIONER SHOULD HAVE THE FOLLOWING CHARACTERISTICS:

· HUMIC ACIDS >50%

· ORGANIC MATTER >85%

· 1%N, <0.1% AS P2O5, <0.10%K AS K2O

· PH 3.4

· APPLICATION RATE IS BETWEEN 250-500 LBS/ACRE DEPENDENT ON SOIL TEST RESULTS.

HUMATE WORKS BEST WHEN MINIMUM DAILY SOIL TEMPERATURES REACH 55DEGREES F.

HUMATE CONDITIONERS MUST BE THOROUGHLY MIXED INTO SOIL.

11. SEEDING:

a. ALL SEED SHALL BE FURNISHED IN BAGS OR CONTAINERS CLEARLY AND PROPERLY LABELED TO

SHOW THE NAME AND ADDRESS OF THE SUPPLIER, THE SEED NAME, THE LOT NUMBER, NET

WEIGHT, ORIGIN, THE PERCENT OF WEED SEED CONTENT, THE GUARANTEED PERCENTAGE OF

PURITY AND GERMINATION, POUNDS OF PURE LIVE SEED (PLS) OF EACH SEED SPECIES, AND THE

TOTAL POUNDS OF PLS IN THE CONTAINER. ALL SEED SHALL BE GUARANTEED FOR PURITY AND

GERMINATION, FREE OF NOXIOUS WEED SEED AND SUPPLIED ON A PURE LIVE SEED (PLS) BASIS.

b. ANY SUBSTITUTIONS OF SEED SPECIES MUST BE APPROVED PRIOR TO DELIVERY OF SEED TO

CONSTRUCTION SITE.

c. MYCORRHIZAE, ENDO AND ECTO, GRANULAR INOCULUM IS TO BE INCORPORATED INTO ALL SOIL

PRIOR TO SEEDING. MYCORRHIZAE SHALL HAVE THE FOLLOWING CHARACTERISTICS:

· 16 SPECIES OF ENDO- AND ECTO-MYCORRHIZAE FUNGI SPORES COMPATIBLE WITH 90% OF THE

WORLD'S PLANT SPECIES

· 5 BACTERIAL SPECIES

· GRANULAR FORM

· APPLICATION RATE IS 60LBS/ACRE FOR BROADCAST APPLICATION

12. EROSION CONTROL FABRIC: CONTRACTOR SHALL SUBMIT SAMPLES OF THE LAYERED COIR MAT,

GROUND ANCHORING DEVICES, AND METHOD OF ANCHORING TWO (2) WEEKS PRIOR TO INSTALLATION

FOR APPROVAL.

13. SITE PREPARATION:

a. ALL DISTURBED AREAS SHALL BE RIPPED TO A MINIMUM DEPTH OF EIGHT (8) INCHES, WITH NO

MORE THAN A TEN (10) INCH INTERVAL BETWEEN FURROWS.  SLOPES FLATTER THAN 2:1 SHALL

HAVE A WELL SETTLED SEEDBED EIGHT (8) INCHES DEEP.  SLOPES 2:1 OR STEEPER SHALL BE LEFT

IN A ROUGHENED CONDITION.

b. SLOPES SHALL BE FREE OF SOIL CLODS, STICKS, STONES, AND DEBRIS IN EXCESS OF FOUR (4)

INCHES IN ANY DIMENSION, AND BE BROUGHT TO THE DESIRED GRADE AND LINE. SOIL

PREPARATION FOR SEEDING SHALL NOT OCCUR WHEN SOIL IS FROZEN OR IN AN EXTREME WET OR

DRY CONDITION.

14. SEEDING:

a. SEEDING SHALL BE RESTRICTED TO BETWEEN SPRING THAW AND JUNE 1 AND BETWEEN

SEPTEMBER 1 UNTIL CONSISTENT GROUND FREEZE AND SHALL NOT BE APPLIED DURING

INCLEMENT WEATHER INCLUDING RAIN AND HIGH WINDS, OR WHEN SOIL MOISTURE IS TOO HIGH TO

EVENLY DISTRIBUTE SEED.

b. SEEDING SHALL BE ACCOMPLISHED WITHIN 24 HOURS OF PREPARING THE SEEDING SURFACE.

c. DRILL SEEDING OR BROADCAST SEEDING SHALL BE USED FOR REVEGETATION. AS OUTLINED

BELOW, THE SIZE AND SLOPE OF THE DISTURBED AREA SHALL DETERMINE WHICH SEEDING

METHOD(S) IS APPROPRIATE AND ACCEPTABLE.  WHERE FEASIBLE, DRILL SEEDING IS THE

REQUIRED METHOD.  IF BROADCAST SEEDING IS EMPLOYED, EITHER BY HAND, SPREADER, OR

OTHER APPROVED MEANS, THE SEEDING RATE (PLS LBS/ACRE) SHALL BE DOUBLED AS SHOWN ON

THE DESIGN PLAN. HYDROMULCHING, HYDRAULIC SEEDING AND STRAW MULCHING WILL NOT BE

ACCEPTED.

d. FOR SLOPES EQUAL TO OR LESS THAN 3:1, SEED SHALL BE PLANTED USING A RANGELAND DRILL

WITH A SMALL SEED/LEGUME BOX AND AN AGITATOR BOX FOR FLUFFY OR BULKY SEED. SEED

ROWS SHALL BE SPACED SEVEN (7) TO TEN (10) INCHES APART, AND PLANTED ½ INCH TO ¾ INCH

DEEP. THE DRILL SHALL HAVE DOUBLE-DISK FURROW OPENERS WITH DEPTH BANDS AND PACKER

WHEELS. SEEDING SHALL BE ACCOMPLISHED USING BI-DIRECTIONAL DRILLING AND WITH THE

SECOND DIRECTION FOLLOWING THE SLOPE CONTOUR. THE DRILL EQUIPMENT SHALL BE

CALIBRATED EACH DAY OR WHENEVER THERE IS A CHANGE IN THE SEED MIX TO ENSURE PROPER

SEED DISTRIBUTION AND RATE.

e. FOR SLOPES GREATER THAN 3:1, SEED SHALL BE BROADCAST BY HAND OR MECHANICAL

SPREADER. ALL SEED SOWN BY BROADCAST-TYPE SEEDERS SHALL BE “RAKED IN” OR COVERED

WITH SOIL TO A DEPTH OF AT LEAST ¼ INCH. BROADCAST SEEDING SHALL PROCEED ON FRESHLY

DISTURBED (RAKED OR HARROWED) SOIL SURFACE AND BROADCAST SEED SHALL BE IMMEDIATELY

RAKED OR HARROWED INTO THE SURFACE.  RAKING SHALL BE ACCOMPLISHED USING METAL-TINED

GARDEN OR LANDSCAPE RAKES; NO PLASTIC LEAF RAKES SHALL BE ALLOWED.  IF HARROWING IS

USED, AN ENGLISH HARROW OR ITS EQUIVALENT SHALL BE REQUIRED. BROADCAST SEEDING SHALL

BE AVOIDED WHEN WIND SPEED EXCEEDS 15 MILES-PER-HOUR.

f. FOLLOWING SEEDING, ALL SEEDED AREAS SHALL BE WATERED SUFFICIENTLY AS TO SATURATE THE

SOILS.

15.   WILLOW CUTTINGS: WILLOW CUTTINGS SHALL BE COLLECTED IN AREAS WITHIN 1,000 VERTICAL FEET

OF ELEVATION AND OF SIMILAR HYDROLOGY TO THOSE EXISTING AT THE PLANTING SITE.  IF A

SUFFICIENT NUMBER OF WILLOW CUTTINGS ARE NOT AVAILABLE AT OR NEAR THE PLANTING SITE,

THE CONTRACTOR WILL COLLECT THE REQUIRED WILLOW CUTTINGS AT AN ACCEPTABLE SITE WITH

APPROVAL OF THE PROPERTY OWNER (AS APPLICABLE) AND TRANSPORT THEM TO THE PLANTING

SITE.

a. WILLOW COLLECTION SITES SHALL BE A MINIMUM OF ONE-QUARTER ACRE IN SIZE, WITH MATURE

WILLOW STANDS. NO MORE THAN TWENTY (20) PERCENT OF MIDDLE AGE PLANT MATERIAL SHALL

BE TAKEN FROM THE SITE UNLESS THE PLANT WILL BE REMOVED OR TRANSPLANTED DURING

EXCAVATION AND GRADING. WRITTEN CONSENT FROM THE PROPERTY OWNER MUST BE

RECEIVED IN AREAS WHERE HARVESTING WILL OCCUR,AND WILL SPECIFY IF IT IS BENEFICIAL TO

TAKE MORE THAN TWENTY (20) PERCENT OF THE PLANT MATERIAL.

b. CUTTINGS SHALL BE MAINTAINED IN A SHADED, MOIST, AND COOL CONDITION FROM THE TIME OF

HARVEST THROUGH THE TIME OF INSTALLATION, INCLUDING DURING TRANSPORTATION AND

UPON DELIVERY TO THE SITE. THE CUTTINGS WILL BE KEPT WET UNTIL PLACED INTO THE GROUND

AND WILL NOT BE ALLOWED OUT OF WATER FOR MORE THAN TEN MINUTES DURING PLANTING.

c. WILLOW CUTTINGS SHALL BE PLANTED IN AREAS SHOWN ON THE DESIGN PLAN. FINAL LOCATIONS

AND ELEVATIONS FOR WILLOW CUTTINGS SHALL BE APPROVED PRIOR TO INSTALLATION.

16.   COTTONWOOD POLES: COTTONWOOD POLES SHALL BE COLLECTED WITHIN 1,000 VERTICAL FEET OF

ELEVATION AND OF SIMILAR HYDROLOGY TO THOSE EXISTING AT THE PLANTING SITE.  POLES THAT

ARE COLLECTED SHALL BE HARVESTED IN A MANNER CONFORMING TO LOCAL, STATE, AND FEDERAL

LAW. COTTONWOOD POLES MAY BE COLLECTED FROM THE SAME LOCATION AS WILLOW CUTTINGS

AND AT THE SAME TIME WITH APPROPRIATE PROPERTY OWNER APPROVAL.

a. COTTONWOOD POLES SHALL BE COLLECTED AND TRANSPORTED IN A MANNER CONSISTENT WITH

WILLOW CUTTINGS.

b. LOCATIONS DESIGNATED ON DESIGN PLAN SHALL BE PLANTED WITH COTTONWOOD POLES.

c. ALL COTTONWOOD PLANTINGS WILL BE PERFORMED USING POPULUS ANGUSTIFOLIA

(NARROWLEAF COTTONWOOD) OR POPULUS DELTOIDES (PLAINS COTTONWOOD) POLES WITH

ONE-HALF OF THE REQUIRED POLES FROM EACH SPECIES.

d. COTTONWOOD POLES SHALL BE STORED IN WATER, FLAT CUTS UP.  AT LEAST 2/3 OF THE TOTAL

CUTTING LENGTH SHALL BE COVERED WITH WATER.  POLES SHALL BE TREATED WITH ROOTONE F

ROOTING HORMONE OR AN APPROVED EQUAL AT THE RATE OF ONE (1) POUND PER 35 GALLONS

OF WATER. ROOTING HORMONE SHALL BE APPLIED, HANDLED, STORED AND CLEANED IN

ACCORDANCE WITH MANUFACTURER RECOMMENDATIONS.  COTTONWOOD POLES SHALL BE

SOAKED FOR A MINIMUM OF 48 HOURS AND A MAXIMUM OF 14 DAYS.  ROOTONE F SHALL NOT BE

PAID FOR SEPARATELY, BUT SHALL BE INCLUDED IN THE PRICE OF THE WORK. ROOTONE F (OR

APPROVED EQUAL) SHALL CONTAIN UP TO 5% ACTIVE INGREDIENTS OF NAPHTHALENEACETAMIDE

AND THIRAM

e. CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT COTTONWOOD POLES ARE IN CONTACT

WITH THE WATER TABLE AT TIME OF PLANTING.

f. COTTONWOOD POLES SHALL BE WATERED SO THAT THE GROUND IS THOROUGHLY SATURATED

IMMEDIATELY FOLLOWING PLANTING.

17.   ACCESS ROUTES SHALL BE REVEGATATED AFTER CONSTRUCTION. SEED AND BLANKET ALONG

ACCESS SHOULD MATCH HYDROLOGIC ZONES AS SHOWN IN REVEGETATION PLANS AND AS

DIRECTED BY THE ENGINEER.

FABRIC NOTES:

1. USE COIR FABRIC WITHIN THE BANKFULL CHANNEL AS SHOWN ON DT01. AT DROP #3, COIR FABRIC SHOULD EXTEND TO LIMITS

OF WETLAND SEEDING. COIR FABRIC SHALL SHALL BE NEDIA KOIRWRAP 1200. AN EQUIVALENT FABRIC MAY BE USED IF

APPROVED BY THE ENGINEER.

2. AREAS OUTSIDE THE BANKFULL CHANNEL SHALL RECEIVE COCONUT FABRIC. COCONUT FABRIC SHALL BE NEDIA C400B. AN

EQUIVALENT FABRIC MAY BE USED IF APPROVED BY THE ENGINEER.

3. SEE DT25 FOR DETAILS ON TRENCHING AND STAKING.

4. FABRIC AND SEEDING ARE NOT REQUIRED WHERE SOD MATS ARE PLACED.
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&DT04 FOR
PROTECTION
INFORMATION

MAKE 45 °ANGLED CUT AT
BUTT-END, PLANT
BUTT-END DOWN

MIN. 2" DIAMETER

WATER TABLE

TRIM BRANCHES CLOSE

BACKFILL WITH A THICK
MUD / WATER SLURRY OF NATIVE
BANK OR STREAMBED MATERIAL TO
PREVENT FORMATION OF AIR POCKETS.

1. HARVEST AND PLANT CUTTINGS DURING THE DORMANT SEASON BEFORE BUDS APPEAR.
2. USE HEALTHY, STRAIGHT AND LIVE WOOD AT LEAST ONE YEAR OLD.
3. MAKE CLEAN CUTS BY HAND AND DO NOT DAMAGE CUTTINGS OR SPLIT ENDS DURING INSTALLATION.

USE A PILOT BAR IN FIRM SOILS.
4. TOTALLY SUBMERGE CUTTINGS WITHIN ONE HOUR OF CUTTING AT A DEPTH OF ONE FOOT FOR 7-14 DAYS

PRIOR TO INSTALLATION.  BARK MUST NOT BE SEPARATED FROM CAMBIUM LAYER.
5. TAMP THE SOIL AROUND THE CUTTINGS OR BACKFILL WITH MUD SLURRY.
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WILLOW CUTTING
N.T.S.

SOIL COVER

MAKE ANGLED 45° CUT AT
BUTT-END, PLANT BUTT-END DOWN

MIN. 12" DIAMETER PLACED IN HOLE

WATER TABLE

TRIM BRANCHES CLOSE

CUT TOP OF WILLOW CUTTINGS SQUARE WITH
AT LEAST (3) BUDS LEFT ABOVE GROUND

BACKFILL WITH A THICK MUD/WATER
SLURRY TO PREVENT FORMATION OF AIR
POCKETS.

1 WILLOW CUTTING PER HOLE 3' O.C. TRIANGULAR
SPACING BETWEEN CUTTINGS.

SCALE:

DIA. MIN.
2X ROOTBALL

REMOVE ONLY INJURED OR DEAD
BRANCHES FROM SHRUBS.  SHRUB
SPACING AS PER PLANS, LAYOUT
VARIES.

REMOVE CONTAINER OR
COMPLETELY /PEEL BACK, CUT AND
REMOVE 1/3rd OF THE BURLAP.
REMOVE ALL ROPE, TWINE AND
WIRE.  SET ROOTBALL PLUMB IN
CENTER OF PIT WITH TOP OF
ROOTBALL 2" ABOVE FINISH GRADE.
BANK SOIL TO TOP OF THE
ROOTBALL.

PREPARE AND PLACE PLANTING SOIL
MIX AS PER SPEC.

SET ROOTBALL ON UNDISTURBED
SUBGRADE
COMPACTED SUBGRADE

SHRUB PLANTING
N.T.S.

5/21/2020 4:48 PM

Matrix(black).ctb

S:\19.886.017 Sand Creek Stabilization at Forest Meadows P2\Dwg\Design Plans\886-RV01-04.dwg

COLORADO LAND ACQUISITION

SAND CREEK STABILIZATION AT ASPEN MEADOWS

100% DESIGN PLANS

REVEGETATION DETAILS

19.886.017

JAB

RAF

AJS

N/A

MAY 2020

38 RV04

     

    

    

    

    

    

13

 13

N/AHORIZ.

VERT.

DESIGNED BY:

DRAWN BY:

CHECKED BY:

SCALE

DATE ISSUED: DRAWING No.

SEAL

FOR AND ON BEHALF OF

MATRIX DESIGN GROUP, INC.

PROJECT No.

PREPARED BY:

REFERENCE

DRAWINGS

FILE NAME:

CTB FILE:

PLOT DATE:

THIS DRAWING IS CURRENT AS OF PLOT DATE AND MAY BE SUBJECT TO CHANGE.

COMPUTER FILE MANAGEMENT

No. DATE DESCRIPTION BY

REVISIONS

SHEET No.

SHEET OF

PRELIMINARY

THIS DRAWING HAS NOT

BEEN APPROVED BY

GOVERNING AGENCIES AND

IS SUBJECT TO CHANGE

 X-886-EX-IMAGE

 X-886-EX-TOPO

 X-886-EX MAP

 X-886-MDG22x34

 X-886-PR-GRADE

Know what's below.
before you dig.Call

R

CITY OF COLORADO SPRINGS ONLY:

FILED IN ACCORDANCE WITH SECTION 7.7.906 OF THE CODE

OF THE CITY OF COLORADO SPRINGS, 2001, AS AMENDED.

FOR CITY ENGINEER

DATE

CONDITIONS:

ON-SITE SALVAGE  OF WETLAND SODMATS

1. WETLAND SODMATS ARE LARGE PIECES OF INTACT WETLAND SOIL AND VEGETATION REMOVED FROM THE

DONOR SITE WHERE DISTURBANCE IS EXPECTED TO OCCUR.

2. IDENTIFY AREAS WHERE WETLAND SODMATS MIGHT BE SALVAGED FROM WITHIN THE CONSTRUCTION SITE.

TAKE NOTE OF THE HYDROLOGICAL ZONE AND CONDITIONS FROM WITH THE SODMATS ARE HARVESTED.  THE

LARGER AREAS OF DISTURBANCE SHOULD RECEIVE SALVAGED SODMATS AS A PRIORITY.

3. SEQUENCING CONSTRUCTION TO ALLOW IMMEDIATE TRANSPLANT OF SOD MATS IS PREFERABLE.

4. HARVEST SODMATS WITH SHOVELS, BACKHOE OR FRONT-END LOADER MODIFIED WITH A SHARP-EDGED

STEEL PLATE THAT UNDERCUTS THE SOD FOR REMOVAL.  THE FRONT-END LOADER HARVEST UNIFORM SOD

SQUARES.  THE BACKHOE WITH A LARGE BUCKET AND THUMB CAN BE USED FOR QUICK REMOVAL.

5. SODMATS CAN BE UP TO 8 FEET SQUARE DEPENDING ON THE EQUIPMENT USED TO HARVEST.  HARVESTED

MATERIAL SHOULD BE 6-8” THICK.  THICKER MATERIAL WILL BE HARDER TO HANDLE AND MOVE AND MAY FALL

APART MORE EASILY.

6. PLACE THE SODMATS IN A MATCHING HYDROLOGICAL ZONE TO WHAT THE DONOR MATS WERE HARVESTED.

7. PLACE THE SODMATS TIGHTLY TOGETHER, SIMILAR TO SOD PLACEMENT FOR LAWNS.  DO NOT LEAVE GAPS

BETWEEN THE SODMATS, INVADING WEEDS MAY COLONIZE THE AREAS AND THE GAPS CAN BE DANGEROUS.

8. SODMATS AND PLUGS FROM NATURAL WETLANDS CAN BE TRANSPLANTED AT ANY TIME PROVIDED

SUFFICIENT MOISTURE IS AVAILABLE AT THE RECIPIENT WETLAND SITE TO ALLOW FOR CONTINUED GROWTH,

ROOT ESTABLISHMENT AND DEVELOPMENT.

9. SHORT-TERM STORAGE OF SODMATS CAN OCCUR FOR TWO TO THREE DAYS. MATS SHOULD BE LAID OUT OR

STACKED ON EACH OTHER. DUMPING OF SODMATS IS NOT PERMITTED. MAINTAIN ADEQUATE MOISTURE TO

THE SODMATS DURING STORAGE.

10. LONG-TERM STORAGE CAN OCCUR UP TO THREE MONTHS PROVIDED THE SODMATS ARE KEPT WET. DO NOT

STOCKPILE MATS FOR LONG-TERM STORAGE AND PLACE THEM ON AN IMPENETRABLE SURFACE TO PROHIBIT

ROOT GROWTH INTO THEIR STORAGE LOCATION. DURING PERIODS OF HIGH TEMPERATURES PERIODICALLY

WET THE MATS TO KEEP THEM COOL, ALIVE AND RETARD HEAT BUILD-UP.

11. STAKE SODMATS AT 18" O.C.; USE SAME WOOD STAKES AS SPECIFIED FOR COIR FABRIC. LEAVE 2-3" OF STAKE

ABOVE GROUND.
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4. POINTS "F" AND "G" SHOULD BE LOCATED AT TOP OF BANK OF THE BANKFULL CHANNEL (TO BE VERIFIED

IN THE FIELD BY THE ENGINEER).

5. THE ELEVATIONS OF "F" AND "G" SHOULD BE AT MINIMUM 0.6' HIGHER THAN THE ELEVATION AT POINT "A".

6. THE VANE ARM ANGLE ("H") SHOULD BE BETWEEN 20 AND 30 DEGREES.

7. AFTER VANE CONSTRUCTION, REESTABLISH EXISTING GRADE. BOULDERS ALONG CREST AND ARM

SHOULD BE AT GRADE. BURY SILL BOULDERS WHERE EXISTING GRADE OFFERS SUFFICIENT COVER FOR

REVEGETATION.

8. AS AN EXCEPTION TO THE ABOVE, THE VANE AT STATION 110+20 WILL BE INSTALLED WITH THE

PROPOSED GRADING AND BANKFULL CHANNEL.

9. THERE SHOULD BE VERTICAL 6' MINIMUM BETWEEN BOTTOM OF FOOTER AND TOP OF HEADER

BOULDERS IN ORDER TO PROVIDE ADEQUATE SCORE PROTECTION

SILL LENGTH MIN. 6'

SILL SLOPE ≈ 10:1

REESTABLISH EXISTING

GRADE AFTER VANE

CONSTRUCTION

(EXCEPT FOR VANE AT

STA. 110+20)

ANTICIPATED STABLE

SLOPE PROFILE

6.0' MIN
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NTS
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NTS
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SLOPE INSTALLATION DETAIL

NTS

OVERLAP DETAIL

FLOW
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24" LONG DIAGONALLY CUT

2"X4" STAKES (TYP.) @ 24" O.C.

24" LONG DIAGONALLY CUT

2"X4" STAKES (TYP.) @ 24" O.C.

PLACE FABRIC END IN BOTTOM

OF EXCAVATED TRENCH;

STAKE FABRIC; AND COMPACT

BACKFILL OVER FABRIC.

24" LONG DIAGONALLY CUT

2"X4" STAKES (TYP.) @ 24" O.C.

EROSION CONTROL

FABRIC PER

REVEGETATION PLAN

EROSION CONTROL

FABRIC PER

REVEGETATION PLAN

EROSION CONTROL

FABRIC PER

REVEGETATION PLAN

SAW 2"X4" LUMBER ON DIAGONAL

TRENCH 'C'

(TYP.)

TRENCH 'A'

(TYP.)

TRENCH 'B'

(TYP.)

SEE FABRIC

OVERLAP DETAIL

THIS SHEET

NOTE: STAKE @24" O.C. AND ALL SEAMS @18" O.C.

24" LONG DIAGONALLY CUT

2"X4" STAKES (TYP.) @ 18" O.C.

COIR FABRIC PER

REVEGETATION PLAN

FOLD UNDER BOTH

FABRICS MIN. 6" AT

OVERLAP

PLACE FABRIC END IN BOTTOM

OF EXCAVATED TRENCH;

STAKE FABRIC; AND COMPACT

BACKFILL OVER FABRIC.

PLACE FABRIC END IN BOTTOM

OF EXCAVATED TRENCH;

STAKE FABRIC; AND COMPACT

BACKFILL OVER FABRIC.

ANY LONG SIDE THAT

DOES NOT OVERLAP

WITH AN ADJACENT

PIECE SHALL BE

TRENCHED ACCORDING

TO TRENCH 'A' DETAIL.

NOTES:

1. USE KOIRWRAP 1200 FROM TOE OF BASE FLOW UP TO TOP OF BANK OF

BANKFULL CHANNEL, AS SHOWN ON DT01.

2. IN AREAS WHERE EXISTING GRADE IS TO BE REESTABLISHED, TOE OF BASE

FLOW AND TOP OF BANKFULL WILL NEED TO BE IDENTIFIED BY ENGINEER.

3. USE NEDIA C400B COCONUT BLANKET IN REMAINING AREAS OUTSIDE OF

BANKFULL CHANNEL.

4. FOR COCONUT BLANKET, USE 12" ECO-STAKES.

5. THE 24" STAKES FOR THE COIR FABRIC SHOULD BE DRIVEN TO LEAVE 2-3"

ABOVE GROUND.
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