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

Mike Bramlett, Colorado P.E. 32314
For and On Behalf of JR Engineering, LLC

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

Business Name: SR Land, LLC

By:

Title:
Address: 20 Boulder Crescent, Suite 200

Colorado Springs, CO 80903

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

County Engineer/ ECM Administrator
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PURPOSE

This document is the Final Drainage Report for Sterling Ranch Recycling Facility. The purpose of
this report is to identify on-site and off-site drainage patterns, areas tributary to the site, and compare
existing and proposed drainage conditions.

GENERAL SITE DESCRIPTION

GENERAL LOCATION
Sterling Ranch Recycling Facility (hereby referred to as the “site”) is a proposed development within
the Sterling Ranch master planned community with a total area of approximately 32 acres. The site is
presently used as a concrete and asphalt recycling facility.

The site is located in the north half of Section 5, Township 13 South, Range 65 West of the Sixth
Principal Meridian in El Paso County, State of Colorado. The site is bounded by Marksheffel Road to
the east, Pioneer Sand CO land to the west and south, and unplatted land to the north. Refer to the
vicinity map in Appendix A for additional information.

DESCRIPTION OF PROPERTY
In the existing condition analysis, the property was analyzed at the time of the parcel sale in 2021.
Before the sale of the site in 2021, the parcel had been used as a crushing facility for a nearby mining
operation. The crushing business halted operations and vegetation was established on portions of the
site prior to the sale. There was an asphalt access road and compacted gravel roads on the site at the
time of sale. The site generally slope(s) to the south at 1 to 6% towards an existing 8’ berm on the
southern edge of the property. In the proposed interim condition, the property will be used as an
asphalt and concrete recycling facility with asphalt drives, a staging area and some existing
grasslands. In the ultimate condition, the site and surrounding properties are assumed to be developed
per their land use which includes heavy industrial, multi-family residential, and commercial.

Soils located on the project site are Blakeland Loamy Sand (8) and Columbine Gravelly Sandy Loam
(19). These soils are classified as Hydrologic Soil Group 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. Refer to the soil survey map in Appendix A for additional information.

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

FLOODPLAIN STATEMENT
Based on the FEMA FIRM Maps number 08041C0533G, dated December 7, 2018, the entire site lies
within Zone X. Zone X is defined as area outside the Special Flood Hazard Area (SFHA) and higher
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than the elevation of the 0.2-percent-annual-chance (or 500-year) flood. Refer to the FIRM Map in
Appendix A for additional information.

EXISTING DRAINAGE CONDITIONS

MAJOR BASIN DESCRIPTIONS
The site lies within the upper Sand Creek Drainage Basin based on the “Sand Creek Drainage Basin
Planning Study” (DBPS) completed by Kiowa Engineering Corporation in January 1993, revised
March 1996. The Sand Creek Drainage Basin covers approximately 54 square miles and is divided
into 7 major sub-basins. The site is within the respective upper basin Sand Creek sub-basin as shown
in Appendix D. Sand Creek ultimately enters Fountain Creek about two miles upstream of the
Academy Boulevard bridge over Fountain Creek.

The site generally drains from north to southwest. Sand Creek is located to the east of the site and
runs from north to south. This reach of drainage conveyance does not currently have any
improvements. As of the date of this report, Kiowa is performing studies and plans to address Sand
Creek stabilization adjacent to the site.

EXISTING SUB-BASIN DRAINAGE
The existing condition analyzes the parcel at the latest time of sale in 2021. The existing condition of
the site was broken into seven sub-basins including six on-site basins and one off-site basin. The
basin delineation is shown in the existing drainage map in Appendix E and is described as follows:

Basin EXA (Q5=1.1 cfs, Q100=5.4 cfs) is 2.68 acres with an 8 percent impervious and is located on
the northwestern portion of the site. This basin is comprised of part of an existing paved access road,
existing vegetation and undeveloped area. Runoff from this basin sheet flows southwest onto the
adjacent property to the west at design point (DP) 1. Runoff follows historical drainage patterns off-
site and outfalls to Sand Creek.

Basin EXB (Q5=0.6 cfs, Q100=4.3cfs) is 2.60 acres with a 2 percent impervious and is located on the
western portion of the site. This basin is comprised of existing vegetation and undeveloped area.
Runoff from this basin sheet flows southwest onto the adjacent property to the west at DP2. Runoff
follows historical drainage patterns off-site and outfalls to Sand Creek.

Basin EXC (Q5=1.0 cfs, Q100=4.3 cfs) is 2.11 acres with a 14 percent impervious and is located on
the southwest portion of the site. This basin is comprised of several existing gravel roads, existing
vegetation and undeveloped area. Runoff from this basin sheet flows southwest to DP3 located along
the existing 8’ berm. Runoff from DP3 infiltrates the ground along the berm’s toe of slope.
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Basin EXD (Q5=7.6 cfs, Q100=28.1 cfs) is 13.44 acres with a 17 percent impervious and is located on
the western central portion of the site. This basin is comprised of part of an existing paved access
road, several existing gravel roads, existing vegetation and undeveloped area. Runoff from this basin
sheet flows south to DP4 located along the existing 8’ berm. Runoff from DP4 flows south across the
existing berm via an existing 12” PVC pipe. Runoff follows historical drainage patterns off-site and
outfalls to Sand Creek.

Basin OS1 (Q5=1.5 cfs, Q100=9.8 cfs) is 9.42 acres with a 2 percent impervious and is located to the
north of the site. This basin is comprised of off-site undeveloped area tributary to the site. Runoff
from this basin sheet flows south and then east along the existing off-site berm to DP5. Runoff from
DP5 flows south entering into Basin EXE. Runoff follows historical drainage patterns within Basin
EXE and combines at DP6.1.

Basin EXE (Q5=2.0 cfs, Q100=13.4 cfs) is 8.51 acres with a 2 percent impervious and is located on
the eastern central portion of the site. This basin is comprised of part of several existing dirt access
roads, existing vegetation and undeveloped area. Runoff from this basin sheet flows south and then
east to DP6 located along the existing 8’ berm. Runoff from DP5 and DP6 combine at DP6.1 (Q5=2.8
cfs, Q100=18.7 cfs). Runoff from DP6.1 continues to flow southeast through the neighboring property
to the south. Flow becomes concentrated off-site in a natural stream section that ultimately follows
the historical drainage patterns into Sand Creek.

Basin EXF (Q5=0.8 cfs, Q100=5.2 cfs) is 3.09 acres with a 2 percent impervious and is located on the
eastern portion of the site. This basin is comprised of part of an existing dirt access road and
undeveloped area. Runoff from this basin sheet flows southeast to DP7 located along the eastern side
of the site. Runoff from DP7 continues to flow south through the neighboring sanitary lift station
property to the east. Flow becomes concentrated off-site in a natural stream section that ultimately
follows the historical drainage patterns into Sand Creek.

PROPOSED DRAINAGE CONDITIONS

PROPOSED CONVEYANCE
In general, developed flows are collected in proposed swales, which convey water to the proposed
water quality and detention area. Proposed swale sections were designed to ensure they are stable and
have required capacity to satisfy criteria. A swale is considered stable with a velocity of 5 ft/s of less.
To ensure capacity, swales will have a minimum of 1 ft. of freeboard over the water surface for flows
anticipated in a 100-year storm event. In addition to the swales, a proposed culvert also conveys
flows under the access roadway. The culvert was sized to not overtop the roadways with flows from
a 100-year storm event. Detailed swale calculations, sections, and culvert calculations are located in
Appendix C.
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PROPOSED SUB-BASIN DRAINAGE
The proposed condition analyzes the parcel for the interim use of a recycling facility. The Rational
Method produced flows that were used to design the proposed interim swales, culverts, storm sewer,
and pond forebays. The proposed site was broken into eight basins including six on-site basins and
two off-site basins. The proposed basin delineation is shown on the drainage basin map within
Appendix E and is described as follows:

Basin A (Q5=0.2 cfs, Q100=1.0 cfs) is 0.30 acres with a 2 percent impervious and is located on the
western property line of the site. This basin is comprised of proposed undeveloped area. Runoff from
this basin sheet flows southwest to DP1 and then off-site to the adjacent property to the west. Runoff
then follows historical drainage patterns off-site and outfalls to Sand Creek. In the existing condition,
Basins EXA and EXB both flow off-site in this same direction for a total flow of Q5=1.7 cfs,
Q100=9.7 cfs, which is more than is proposed.

Basin B (Q5=7.8 cfs, Q100=26.0 cfs) is 14.43 acres with a 20 percent impervious and is located on the
western central portion of the site. This basin is comprised of part of a paved roadway, raw concrete
stockpile, raw concrete with rebar stockpile, asphalt stockpile, weighing station, mobile crusher,
fence, part of temporary gravel road, swales and undeveloped land. Runoff from this basin sheet
flows overland south to a proposed swale that directs flows east to DP2. Runoff from DP2 is
combined at the proposed 30” FES at DP4.2.

Basin OS1 (Q5=1.5 cfs, Q100=9.8 cfs) is 9.42 acres with a 2 percent impervious and is located to the
north of the site. This basin is comprised of off-site undeveloped area tributary to the site. Runoff
from this basin sheet flows south and then east along the existing off-site berm to DP3. Runoff from
DP3 flows south entering into Basin C. Runoff follows the drainage patterns within Basin C and
combines at the proposed 24” RCP culvert at DP4.1.

Basin C (Q5=3.5 cfs, Q100=17.7 cfs) is 10.64 acres with a 7 percent impervious and is located on the
eastern central portion of the site. This basin is comprised of a part of a paved roadway, swales and
undeveloped land. Runoff from this basin sheet flows overland south to proposed swales that directs
flows east to DP4. Runoff from DP4 is combined with flows from DP3 at the proposed 24” RCP
culvert at DP4.1 (Q5=3.9 cfs, Q100=21.9 cfs). Runoff from DP4.1 enters the proposed culvert into
Basin B and a proposed swale directs flows to the proposed 30” FES at DP4.2 (Q5=9.7 cfs, Q100=41.5
cfs). DP4.2 flows are piped to the west forebay within the pond and combine at DP8.1.

Basin D (Q5=1.4 cfs, Q100=5.6 cfs) is 2.69 acres with a 12 percent impervious and is located on the
eastern boundary of the site. This basin is comprised of a part of a paved roadway, paved access,
swale and undeveloped land. Runoff from this basin sheet flows overland southeast to a proposed
swale that directs flows south to DP5. Runoff from DP5 is combined at the proposed Type C sump
inlet at DP7.1 within Basin E.

Glenn Reese - EPC Stormwater
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CDurham
Callout
What is drainage pattern? Swales, c&g, culverts, storm system, etc?



FINAL DRAINAGE REPORT FOR STERLING RECYCLING FACILITY    August 2023

Page | 5

Basin E (Q5=1.3 cfs, Q100=5.3 cfs) is 2.49 acres with a 13 percent impervious and is located on the
eastern portion of the site. This basin is comprised of a part of a paved roadway, part of a temporary
gravel road, swale and undeveloped land. Runoff from this basin sheet flows overland southeast to a
proposed swale that directs flows east to DP6. Runoff from DP6 is combined at the proposed Type C
sump inlet at DP7.1.

Basin OS2 (Q5=0.1 cfs, Q100=0.7 cfs) is 0.36 acres with a 2 percent impervious and is located to the
east of the site. This basin is comprised of off-site undeveloped area tributary to the proposed pond.
Runoff from this basin sheet flows west and then south along the property boundary to DP7. Runoff
from DP7 is combined with DP5 and DP6 flows at the proposed Type C sump inlet at DP7.1 (Q5=2.6
cfs, Q100=10.8 cfs). DP7.1 flows are piped to the north forebay within the pond and combine at
DP8.1.

Basin F (Q5=0.6 cfs, Q100=4.4 cfs) is 2.26 acres with a 2 percent impervious and is located on the
southeast portion of the site. This basin is comprised of a proposed full-spectrum extended detention
basin (EDB) within Tract A and the proposed off-site detention pond easement. Runoff from this
basin sheet flows overland to a proposed trickle channel that directs flows east to DP8. Runoff from
DP8 is combined with flows from DP4.2 and DP7.1 at the proposed full-spectrum EDB outlet
structure at DP8.1 (Q5=11.7 cfs, Q100=50.5 cfs). DP8.1 represents the total proposed flows that will
enter the proposed full-spectrum EDB in the interim condition. Flows will be released through the
outlet structure at DP8.2 (Q5=0.1 cfs, Q100=8.0 cfs) and connect into the existing storm infrastructure
sending the flows east where they will eventually follow the historical drainage patterns into Sand
Creek.

ULTIMATE SUB-BASIN DRAINAGE
The ultimate condition analyzes the parcel and tributary properties for the future development based
on the land use in order to design the ultimate full-spectrum EDB and spillway overflow path. The
ultimate site was broken into five land uses. The land uses are shown on the proposed drainage map
within Appendix E and is described as follows.

 Lot 1 is 24.06 acres and is zoned as Residential-1/8 Acre or Less (65% impervious)
 Urban Non-Residential Collector Roadway (80’ R.O.W.) is 1.78 acres (100% impervious for

roadway, curb & gutter, and sidewalk width, 2% impervious for other areas)
 Lot 2 is 4.74 acres and is zoned as Heavy Industrial Area (90% impervious)
 Tract A is 1.85 acres and is used as detention pond area (2% impervious)
 Off-site vacant land to the north is 9.42 acres and is zoned as Commercial Area (95%

impervious)
 Off-site Tract/ Lift Station land to the east is 1.87 acres and is zoned as Heavy Industrial Area

(90% impervious)
 Off-site land to the east is 0.44 acres and is used as detention pond area (2% impervious)

eschoenheit
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 Total Area = 44.16 acres with 72.4% impervious

The ultimate condition was used overall to size the full-spectrum EDB and ensure it will operate for
future developments.

DRAINAGE DESIGN CRITERIA

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

HYDROLOGIC CRITERIA
All hydrologic data was obtained from the “El Paso Drainage Criteria Manual” Volumes 1 and 2,
and the “Urban Drainage and Flood Control District Urban Storm Drainage Criteria Manual”
Volumes 1, 2, and 3. On-site drainage improvements were designed based on the 5-year (minor)
storm event and the 100-year (major) storm event. Runoff was calculated using the Rational Method,
and rainfall intensities for the 5-year and the 100-year storm return frequencies were obtained from
Table 6-2 of the CSDCM. One-hour point rainfall data for the storm events is identified in the chart
below. Runoff coefficients were determined based on proposed land use and from data in Table 6-6
from the CSDCM. Time of concentrations were developed using equations from CSDCM. All runoff
calculations and applicable charts and graphs are included in the Appendices.

Table 1: 1-hr Point Rainfall Data
Storm Rainfall (in.)
5-year 1.50

100-year 2.52

HYDRAULIC CRITERIA
The Rational Method and USDCM’s SF-2 and SF-3 forms were used to determine the runoff from
the minor and major storms on the site. Autodesk Hydraflow Express was used to size the overflow
channel and drainage swales per criteria. The MHFD-Detention_v4.06 spreadsheet was utilized for
evaluating proposed detention and water quality for Pond A. Bentley StormCAD v8i was used to
analyze the hydraulic grade lines and energy grade lines for the storm sewer network. Manhole and
pipe losses for the model were obtained from the standard head-loss coefficients (Table 2) as
recommended by Bentley. Calculations can be found in Appendix C.
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Table 2: StormCAD Head-loss Coefficients

DRAINAGE FACILITY DESIGN
GENERAL CONCEPT
The project site is anticipated to be developed in phases, beginning with the development of the
Sterling Ranch Recycling Facility portion of Lot 1. This is known as the “interim condition”. In the
future, it is anticipated that Lot 1 will develop as multi-family, Lot 2 will develop as a heavy
industrial area, proposed Sterling Ranch Road R.O.W. will develop as an urban non-residential
collector roadway, unplatted land to the north of the site will develop as a commercial area, tract land
to the east of the site will develop as heavy industrial, and Tract A will develop as the full-spectrum
EDB. The timing and specific site details are largely unknown at this time. The fully developed site
and tributary properties is referred to as the “ultimate condition”.

All on-site swales, culverts, and conveyances were designed for the interim phase. The proposed full-
spectrum EDB was designed for the interim condition, although, to limit the amount of required
modifications and re-work upon ultimate developed conditions, the outlet pipe, emergency spillway,
pond volume, 6-ft trickle channel, and emergency overflow inlet structure, were all sized per the
anticipated ultimate conditions. The forebays and orifice plate were all designed per the interim
condition, to ensure the pond will function as required until the site further develops. Upon
development of the remaining undeveloped lots, lot specific drainage report(s) must be submitted to
ensure the proposed full-spectrum EDB and drainage system designs herein are adequate to
accommodate the developed flows. The reports shall identify any proposed modification, if needed,

eschoenheit
Highlight
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to ensure proposer functionality of the drainage system(s) and compliance with the current EPC
criteria. Treated water will outfall to the existing storm infrastructure to the east of the site and will
eventually outfall into Sand Creek. A proposed drainage map is provided in Appendix E.

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

Step 1 – Reducing Runoff Volumes:  In the interim site development, the site will remain largely
undeveloped. Runoff is routed by sheet flow and grass-lined swales to promote infiltration and
reduce runoff. The ultimate site development partly consists of multi-family homes with open spaces
and lawn areas interspersed within the development which helps disconnect impervious areas and
reduce runoff volumes. Roof drains from the structures will discharge to lawn areas, where feasible,
to allow for infiltration and runoff volume reduction.

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

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

Step 4 –BMPs will be utilized to minimize off-site contaminants and to protect the downstream
receiving waters. Site specific temporary source control BMPs that will be implemented include, but
are not limited to, silt fencing placed around downstream areas of disturbance, construction vehicle
tracking pads at the entrances, designated concrete truck washout basin, designated vehicle fueling
areas, covered storage areas, spill containment and control, etc. The permanent erosion control BMPs
include asphalt drives, storm inlets, storm pipe, the full-spectrum EDB Pond A and permanent
vegetation. Maintenance responsibilities and plans will be defined at the time of final platting.
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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. The ultimate condition was used to size the full-spectrum EDB
to ensure the required volume, outlet structure and orifice plate design to ensure drain times, trickle
channels to ensure capacity for double the 2% peak inflow, and emergency spillway and overflow
structure design to ensure freeboard and capacity. The emergency overflow structure (triple Type C
sump inlets), was sized to have the capacity for the ultimate peak undetained 100-year flow for Pond
A and connects to the existing storm infrastructure that crosses Marksheffel Rd. The interim
condition will utilize the same pond grading design and outlet structure, but will have different inlet
structures and orifice plate design to ensure the interim design meets criteria. The interim condition
forebays (West and North) were sized per the tributary areas for each to ensure they had the required
volumes and release rates. Upon development of the surrounding properties (unplatted land to the
north and tract land to the east) and the ultimate site, a lot specific drainage report shall be prepared
to confirm the adequacy of Pond A to accept, treat, and detain the developed flows per EPC
requirements and acceptable criteria.

Where possible, flows were routed through proposed swales to promote infiltration and reduce
runoff. Flows for the interim site are routed through the proposed swales and the proposed storm
sewer system to a proposed full-spectrum extended detention basin, Pond A. The proposed ultimate
WQCV for the pond shall be released within 40 hours and the ultimate EURV shall be released
within 72 hours. Proposed interim Basins B-F, OS1, and OS2 are tributary to the proposed Pond A.
The table below provides the volumes required for the proposed pond, along with the release rates for
the 5-year and 100-year storm. The proposed pond will utilize forebays, trickle channels, and an
outlet structure to dissipate energy and treat flows. The proposed outlet structure for this pond shall
reduce the release rates for the major storm events to less than historic rates to minimize adverse
impacts to downstream stormwater facilities. For some minor storm events, the release rate is higher
than the existing predevelopment flows. Due to the Type A soils on the site, the predevelopment
calculated flows are low for the 2 through 10 year storms. Therefore, the outlet structure was
designed to meet drain times for the WQCV, EURV, and 100-year events.

A broad crested weir lined with Type L buried soil riprap is provided as an emergency spillway for
Pond A. The emergency spillway provided will convey flows into a proposed outfall channel that
will direct flows to the proposed emergency overflow structure (Triple Type C sump inlet) to the
south of the existing sanitary lift station. This will ensure that emergency flows are captured within
existing infrastructure and are directed away from Aspen Meadows Subdivision Filing No. 2. The
released flows from Pond A discharges into the proposed emergency overflow structure and then
connects to an existing 10.33’x10.33’ storm junction box. Flows upstream from the north of this
junction within the existing 54” RCP storm line are Q5=30.7 cfs, Q100=233.4 cfs. The proposed
released flows combine with these existing flows and then continues within an existing 66” RCP
storm pipe. The existing 66” RCP has adequate capacity to convey the additional flows in both the
interim and ultimate conditions per the StormCAD calculations presented in Appendix C. Pond A
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will be private and maintained by the property owner. Access shall be granted to the owner and El
Paso County for maintenance of the private full-spectrum EDB.

Required
Volume
(ac-ft)

Provided
Volume
(ac-ft)

WQCV
(ac-ft)

EURV
(ac-ft)

5-year
Release

(cfs)

100-year
Release

(cfs)
Interim 1.062 6.608 0.259 0.355 0.1 8.0
Ultimate 6.004 6.608 1.066 4.133 1.4 21.8

EROSION CONTROL PLAN
We respectfully request that the Erosion Control Plan be submitted in conjunction with the Grading
and Erosion Control Plan prior to obtaining a grading permit.

OPERATION & MAINTENANCE
In order to ensure the function and effectiveness of the stormwater infrastructure, maintenance
activities such as inspection, routine maintenance, restorative maintenance, rehabilitation and repair,
are required. The property owner shall be responsible for the inspection, maintenance, rehabilitation
and repair of stormwater and erosion control facilities located on the property unless another party
accepts such responsibility in writing and responsibility is properly assigned through legal
documentation. This includes swales, inlets, and storm sewer that is to be maintained by the property
owner. Access is provided from on-site facilities and easements for proposed infrastructure located
off-site. The maintenance road access is off future Sterling Ranch Road and wraps around the top of
the pond providing access to the inflow pipes, wingwalls and outlet structure for the pond.

DRAINAGE AND BRIDGE FEES
The site lies within the Sand Creek Drainage Basin. Anticipated drainage and bridge fees are
presented below and will be due at time of platting (depending on date of plat submittal):

2023 DRAINAGE AND BRIDGE FEES – STERLING RANCH RECYCLING FACILITY

Impervious
Acres (ac)

Drainage Fee Bridge Fee Sterling Ranch
Drainage Fee

Sterling Ranch

 (Per Imp. Acre)  (Per Imp. Acre) Bridge Fee
4.3 $23,821 $9,743 $102,430 $41,895

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

eschoenheit
Text Box
Provide calculations for impervious area for all lots with type use for each lot and impervious value assigned. 
The entire parcel is being platted for two lots. The road and  24.05ac lot is missing drainage basin fees. If the plan is to develop small lot single family then calculate impervious based on this 24.05ac area at 65% as detailed on page 5 above. If not the area shall be assessed as industrial at 85% All lots and road must be included. The Tract A 1.85ac for the EDB is the only area excluded. The Letter of intent says Lot#1 will be developed as a min-warehouse. Appropriate Impervious values must be assigned between industrial and commercial uses at time of plat. 

eschoenheit
Text Box
Please correct fees

eschoenheit
Line

eschoenheit
Line

eschoenheit
Highlight

eschoenheit
Highlight

eschoenheit
Text Box
Sand Creek

eschoenheit
Line

eschoenheit
Line
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COST ESTIMATE

Include a cost estimate for each PBMP with line items for all components (ex: riprap, road base, forebay, trickle channel, outlet structure, outlet pipe, spillway, etc). Input the total value into the FAE form under “Permanent Pond/BMP (provide engineer’s estimate)” in Section 1. The total should not include grading, which is a separate line item in Section 1: “Earthwork.” 
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SW - Textbox
Per PDF page 8 of the Soils Report, groundwater was encountered in two borings at only ~4-5ft below grade, which would mean it could surface into the pond (according to Section A-A Profile on Sht 9 of the GEC Plan, the pond depth is 9-10ft). See excerpts from MHFD's DCM volume 2 and 3 on the page below for potential concerns with groundwater in an EDB and the recommended mitigation options (like a clay or geomembrane liner).

Per CDPHE's "Low Risk Discharge Guidance - Discharges of Uncontaminated Groundwater to Land," discharging groundwater to a pond or other SW conveyance is prohibited unless properly permitted through CDPHE. Please review this guidance and the applicable permits. The guidance is linked below, the permits can be found on CDPHE's website. 

Please discuss this potential shallow groundwater in the report text above. 
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Scope and Purpose of Modification 


 


This revised guidance document is effective August 4, 2017. In addition to organizational and editorial 
revisions, the following substantive modifications were made: 


 Additional information was added regarding determining if the discharge is uncontaminated.  Refer 
to the Criteria section. 


 Removed the reference to solid waste permitting in the background and discussion portion of the 
document.  Uncontaminated groundwater would typically not be regulated as a solid waste, and 
therefore the discussion was not likely to be applicable to discharges covered by this guidance.  
However, it remains the responsible parties’ obligation to ensure compliance with other applicable 
laws and regulations, including solid waste requirements. 


 The requirement that the discharge be returned to the same aquifer that it was drawn from was 
added.  This is consistent with the intent of the original version, as identified by the examples of 
covered discharges provided: construction dewatering, subterranean or foundation dewatering, 
uncontaminated vault dewatering, and utility work. 


 


Background and Discussion 
 


This discharge policy guidance has been developed in accordance with WQP-27, Low Risk Discharges Policy. This 
guidance is only applicable to discharges meeting the low risk discharge criteria and conditions identified below. 
Refer to the Alternative Disposal Options section at the end of this document for additional information for 
discharges that do not meet the criteria and conditions of this guidance.   


The division has issued general permits for point source discharges of groundwater to land, as identified in the 
Alternative Disposal Options section.  However, for the category of point source discharges that meet the 
criteria and conditions outlined in this document, the division has determined it is appropriate to manage the 
discharges through the development of guidance instead of through pursuing permit coverage. When the criteria 
and provisions of this guidance are met, the division will not actively pursue permitting or enforcement for 
discharges of groundwater to land, unless on a case-by-case basis, the division finds that a discharge has resulted 
in an adverse impact to the quality of any state waters receiving the discharge. 


Discharges of uncontaminated groundwater to land that are typically associated with short term or intermittent 
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discharges are not expected to contain pollutants in concentrations that are toxic, or in concentrations that 
would cause or contribute to a violation of a water quality standard for ground water. A large number of these 
types of discharges occur state-wide every year, which requires a resource-intensive effort to permit without a 
resulting general benefit to environmental quality in the vast majority of situations. 


Discharges of uncontaminated groundwater to land that may be covered under this guidance document when all 
the provisions in the document are adhered to may include, but are not limited to: construction dewatering, 
subterranean or foundation dewatering, uncontaminated vault dewatering, and utility work. 


 


Criteria, Conditions, and Control Measures 


 Definitions 


 Control Measures: are any best management practice or other method used to prevent or reduce the 
discharge of pollutants to waters of the state. 


 
 Low Risk Discharge Criteria 


 


This guidance is applicable to point source discharges that meet the following criteria and that meet the 
conditions listed in the next section.  Refer to the Alternative Disposal Options section for guidance on 
addressing water not meeting these criteria.   


 The source of the discharge must solely be uncontaminated groundwater or uncontaminated groundwater 
combined with stormwater. Refer to the guidance in the Control Measure section below for information on 
identifying potentially contaminated groundwater.   


 To be considered uncontaminated, the source ground water must not contain pollutants in 
concentrations that exceed water quality standards for groundwater applicable to the receiving 
groundwater. For ground water for which standards have not already been assigned in Regulation 42, 
Site-Specific Water Quality Classifications and Standards for Ground Water (5 CCR 1002-42), pollutants 
shall not exceed the criteria set forth in Tables 1 through 4 of “The Basic Standards for Ground Water,” 
in Regulation 41, The Basic Standards for Ground Water (5 CCR 1002-41). This guidance does not include 
consideration of criteria for groundwater based on existing ambient quality as of January 31, 1994, as 
set forth in Regulation No. 41.5.C.6.b.i(A). Because a site-specific evaluation and determination is 
necessary for application of such criteria, the division has determined that consideration of this 
allowance is not appropriate under this guidance. The source groundwater must be from the same 
aquifer that the water will be returned to. Specifically, this guidance is not applicable to discharges 
from deep wells that draw water from confined aquifers which will often have substantially different 
water quality compositions than the shallower unconfined aquifers to which the water will be 
discharged. 


 The discharge must be to land. Point source discharges to surface waters of the state, storm sewers, or 
other drainage conveyance systems are not covered by this guidance.  


 
 Conditions 


 


The following conditions must be met by anyone discharging wastewater in accordance with this guidance: 


 Prohibition of pollutants in the discharge: 
• No chemicals may be added. 
• If the discharge is from vaults or similar structures, the discharge cannot be contaminated by 


process materials used, stored, or conveyed in the structures, or by introduced surface water runoff 
from outside environments that may contain oil, grease, and corrosives. 


• A visible sheen must not be evident in the source water or discharge. 
 Exclusion of Process Discharges:  


• The groundwater shall not be used in any additional processes. Processes include, but are not 
limited to, any type of washing, heat exchange, or manufacturing. 


 Controlling the discharge: 
• The groundwater discharge cannot leave the operational control of the entity administering the land 


application. The owner of the property where the discharge is occurring must have prior knowledge 
and grant permission for the land application. 


• Land application must be conducted at a rate and location that does not allow for any runoff into 
state waters or other drainage conveyance systems, including but not limited to streets, curb and 
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gutter, inlets, borrow ditches, open channels etc. If the land application is to agricultural land, it 
must not reach or have the potential to reach an agricultural ditch. Discharges to drainage 
conveyance systems as described above are a discharge to surface water that require a discharge 
permit and are not covered under this guidance document. 


• Land application must be conducted at a rate that does not allow for any ponding of the 
groundwater on the surface, unless the ponding is a result of implementing control measures that 
are designed to reduce flow velocity. If the control measures used result in ponding, the land 
application must be done in an area with a constructed containment, such as an excavation or 
bermed area with no designed outfall. The constructed containment shall prevent the discharge of 
the ponding water offsite as runoff. 
 


 Compliance with construction stormwater discharge permits: If the discharge is located at a facility 
covered by a CDPS General Permit for Stormwater Discharge Associated with Construction Activities, the 
requirements in that permit associated with the discharge of groundwater must be complied with, 
including identification in the Stormwater Management Plan. 
 


 Controlling erosion: The discharge shall not cause erosion of a land surface that could cause pollution 
of the receiving water. Signs of visible erosion that have the potential to cause pollution without 
downstream controls measures implemented include the formation of rills or gullies on the land 
surface. Energy dissipation devices designed to protect downstream areas from erosion by reducing 
velocity of flow (such as hose attachments and erosion controls) may be necessary to prevent erosion. 
 


 Controlling pollutant potential of deposited sediment:  Control measures shall be implemented to 
prevent any sediment deposited during land application from being transported by stormwater runoff to 
surface waters or other conveyances. 
 


 Additional Requirements and Property Rights: 
• All discharges must comply with the lawful requirements of federal agencies, municipalities, 


counties, drainage districts, ditch owners, and other local agencies regarding any discharges to 
storm drain systems, conveyances, ditches or other water courses under their jurisdiction. 


• The guidance included in this document in no way reduces the existing authority of the owner of a 
storm sewer, ditch owner, or other local agency, from prohibiting or placing additional conditions 
on the discharge. 


• The discharge shall not result in flooding of neighboring property, streets, gutters or storm sewers. 
The discharge must be diverted from building foundations or other areas that may be damaged from 
ground settling or swelling. 


 
 Implementation of Control Measures 


 
Control measures should be implemented as necessary to meet the conditions above, by anyone discharging 
in accordance with this guidance. The following control measures have been developed by the division to 
help ensure that the discharge will not negatively affect water quality. Refer to the Alternative Disposal 
Options section for guidance where these control measures cannot be implemented. 


 


 Identifying potentially contaminated groundwater:  It the groundwater is located within 1 mile of a 
landfill, abandoned landfill, mine or mine tailing area, a Leaking Underground Storage Tank (LUST), 
Brownfield site, or other area of contamination, there is an increased likelihood that groundwater 
contamination exists. In those cases additional work is appropriate to determine if your dewatering area is 
in an area of contamination. The following is a list of contamination and plume resources and is helpful 
when determining if your dewatering area is in an area of contamination, however the list is not all 
inclusive and in some cases site-specific characterization of groundwater may be necessary. 
 
CDPHE Environmental Cleanup Web Page (refer to the resources under “sites and facilities”): 
https://www.colorado.gov/pacific/cdphe/categories/services-and-
information/environment/environmental-cleanup#sites 
 
EPA Cleanups in My Community Maps and Lists: 
https://www.epa.gov/cleanups/cleanups-my-community  
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 All control measures used to meet the provisions of this guidance document must be selected, installed, 


implemented and maintained according to good engineering, hydrologic and pollution control practices. 
These control measures must be adequately designed to provide control for all potential pollutant 
sources associated with the discharge of uncontaminated groundwater to land. 
 


 The discharge should be routed in such a way that it will not contact petroleum products/waste, a visible 
sheen must not be evident in the discharge. 
 


 To minimize potential for creating stormwater pollution sources, control measures (such as a filter bag or 
similar filtration device) should be used to remove sediment/solids prior to land application. 
 


 
Alternative Disposal Options 


 


Water that does not meet the criteria of this guidance or that cannot be discharged in a manner that meets the 
conditions of this guidance must be either authorized by a Colorado Discharge Permit System (CDPS) discharge 
permit issued by the division or disposed of through an alternative means.  
 
The Water Quality Control Division has general permits available for discharges to surface water and/or land 
associated with construction dewatering, subterranean structure/foundation dewatering, and the remediation of 
groundwater. Obtaining coverage one of these permits will likely be the most efficient solution for discharges that 
do not meet the criteria and conditions of this guidance.   
 
For discharges associated with construction projects, guidance on determining the appropriate permit and applying 
in included in the Application Guidance Document for these general permits, available on the division’s 
construction sector permitting page: https://www.colorado.gov/pacific/cdphe/wq-construction-general-permits   
 
Discharges from subterranean structures (basement, foundation, footer drains, etc.) are covered by the 
Subterranean Dewatering or Well Development general permit.  The application and other information for this 
general permit can be found on the commerce and industry sector permitting page: 
https://www.colorado.gov/pacific/cdphe/clean-water-commerce-and-industry-permitting 
 
For more information, contact the Water Quality Control Division’s Permitting Section or Clean Water Compliance 
Unit, at (303) 692-3517. 
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Text Box
Include a discussion on a suitable outfall. Does the storm system which the proposed pond ties into, release directly  into Sand Creek? Or are there other conveyances prior to Sand Creek Channel?
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Appendix A
Vicinity Map, Soil Descriptions, FEMA Floodplain Map
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Hydrologic Soil Group—El Paso County Area, Colorado
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons
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Soil Rating Lines
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Soil Rating Points
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Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

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

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

Date(s) aerial images were photographed: Aug 19, 2018—Sep 
23, 2018

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

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

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 46.2 51.5%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 43.6 48.5%

Totals for Area of Interest 89.8 100.0%

Description

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

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

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

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

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

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

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

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/31/2022
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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

5/31/2022
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Hydrologic Calculations



Sterling Ranch Recycling Facility Project Name: Sterling Ranch
El Paso County Project No.:

Calculated By: GAG
Checked By: 0

Date:

C5 C100

EXA 2.68 0.90 0.96 0.16 6.0% 0.59 0.70 0.00 0.0% 0.09 0.36 2.52 1.9% 0.14 0.40 7.9%

EXB 2.60 0.90 0.96 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 2.60 2.0% 0.09 0.36 2.0%

EXC 2.11 0.90 0.96 0.00 0.0% 0.59 0.70 0.33 12.5% 0.09 0.36 1.78 1.7% 0.17 0.41 14.2%

EXD 13.44 0.90 0.96 0.86 6.4% 0.59 0.70 1.48 8.8% 0.09 0.36 11.10 1.7% 0.20 0.44 16.9%

EXE 8.51 0.90 0.96 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 8.51 2.0% 0.09 0.36 2.0%

EXF 3.09 0.90 0.96 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 3.09 2.0% 0.09 0.36 2.0%
OS1 9.42 0.90 0.96 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 9.42 2.0% 0.09 0.36 2.0%

TOTAL 41.85 7.8%

COMPOSITE % IMPERVIOUS & COMPOSITE PRE-DEVELOPMENT RUNOFF COEFFICIENT CALCULATIONS

Weighted %
Imp.

Weighted
% Imp.

Basins Total
Weighted %

Imp.
Basin ID C5

Area
(ac)

Streets-Paved
(100% Impervious)

Historical Analysis
(2% Impervious)

Weighted
% Imp.

C5
Area
(ac)

C100

Basins Total
Weighted C

Values

Streets-Gravel
(80% Impervious)

C5 C100

Total
Area (ac)

Subdivision:
Location:

7/17/23

25188.14

C100
Area
(ac)

X:\2510000.all\2518814\Excel\Drainage\2518814_Existing Conditions.xlsm Page 1 of 1   7/20/2023



Subdivision: Sterling Ranch Recycling Facility Project Name: Sterling Ranch
Location: El Paso County Project No.:

Calculated By: GAG
Checked By: 0

Date: 7/17/23

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)

EXA 2.68 A 8% 0.14 0.40 300 4.0% 19.0 190 2.3% 10.0 1.5 2.1 21.1 490.0 26.7 21.1

EXB 2.60 A 2% 0.09 0.36 300 2.5% 23.3 240 2.5% 10.0 1.6 2.5 25.9 540.0 28.4 25.9

EXC 2.11 A 14% 0.17 0.41 300 2.6% 21.3 135 1.7% 15.0 2.0 1.2 22.4 435.0 25.2 22.4

EXD 13.44 A 17% 0.20 0.44 300 3.6% 18.5 810 3.4% 15.0 2.8 4.9 23.4 1110.0 29.6 23.4

EXE 8.51 A 2% 0.09 0.36 300 4.0% 20.0 800 3.0% 10.0 1.7 7.7 27.7 1100.0 34.0 27.7

EXF 3.09 A 2% 0.09 0.36 300 3.5% 20.9 400 4.3% 10.0 2.1 3.2 24.1 700.0 29.1 24.1

OS1 9.42 A 2% 0.09 0.36 150 2.0% 17.8 850 0.2% 10.0 0.4 31.7 49.4 1000.0 59.8 49.4

NOTES:

(URBANIZED BASINS)DATA

INITIAL/OVERLAND
(Ti)

TRAVEL TIME
(Tt)

PRE-DEVELOPMENT
STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.14

X:\2510000.all\2518814\Excel\Drainage\2518814_Existing Conditions.xlsm Page 1 of 1   7/20/2023



Project Name: Sterling Ranch
Subdivision: Sterling Ranch Recycling Facility Project No.:

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

Date:
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REMARKS

Sheet flows overland to DP1
1 EXA 2.68 0.14 21.1 0.37 3.01 1.1 Flows off-site to the west

Sheet flows overland to DP2
2 EXB 2.60 0.09 25.9 0.23 2.70 0.6 Flows off-site to the west

Sheet flows overland and along berm to DP3
3 EXC 2.11 0.17 22.4 0.35 2.92 1.0 Flows off-site to the south

Sheet flows overland and along berm to DP4
4 EXD 13.44 0.20 23.4 2.65 2.85 7.6 Flows off-site to the south

Sheet flows overland and along berm to DP5
5 OS1 9.42 0.09 49.4 0.85 1.73 1.5 Flows on-site and combines at DP6.1

Sheet flows overland and along berm to DP6
6 EXE 8.51 0.09 27.7 0.77 2.60 2.0 Combines flows at DP6.1

Combines the flows from DP5 and DP6
6.1 49.4 1.62 1.73 2.8 Flows off-site to the south

Sheet flows overland to DP7
7 EXF 3.09 0.09 24.1 0.28 2.81 0.8 Flows off-site to the east

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 - PRE-DEVELOPMENT
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.14

7/17/23
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Project Name: Sterling Ranch
Subdivision: Sterling Ranch Recycling Facility Project No.:

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

Date:

TRAVEL TIME

Description
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REMARKS

Sheet flows overland to DP1
1 EXA 2.68 0.40 21.1 1.06 5.05 5.4 Flows off-site to the west

Sheet flows overland to DP2
2 EXB 2.60 0.36 25.9 0.94 4.54 4.3 Flows off-site to the west

Sheet flows overland and along berm to DP3
3 EXC 2.11 0.41 22.4 0.87 4.90 4.3 Flows off-site to the south

Sheet flows overland and along berm to DP4
4 EXD 13.44 0.44 23.4 5.86 4.79 28.1 Flows off-site to the south

Sheet flows overland and along berm to DP5
5 OS1 9.42 0.36 49.4 3.39 2.90 9.8 Flows on-site and combines at DP6.1

Sheet flows overland and along berm to DP6
6 EXE 8.51 0.36 27.7 3.06 4.37 13.4 Combines flows at DP6.1

Combines the flows from DP5 and DP6
6.1 49.4 6.45 2.90 18.7 Flows off-site to the south

Sheet flows overland to DP7
7 EXF 3.09 0.36 24.1 1.11 4.72 5.2 Flows off-site to the east

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 - PRE-DEVELOPMENT

(RATIONAL METHOD PROCEDURE)

25188.14

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

7/17/23

STREET/SWALE
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Sterling Ranch Recycling Facility Project Name: Sterling Ranch
El Paso County Project No.:

Calculated By: GAG
Checked By: 0

Date:

C5

C5 C100

A 0.30 0.90 0.96 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 0.30 2.0% 0.09 0.36 2.0%
B 14.43 0.90 0.96 2.53 17.5% 0.59 0.70 0.10 0.6% 0.09 0.36 11.80 1.6% 0.24 0.47 19.7%
C 10.64 0.90 0.96 0.52 4.9% 0.59 0.70 0.00 0.0% 0.09 0.36 10.12 1.9% 0.13 0.39 6.8%
D 2.69 0.90 0.96 0.27 10.0% 0.59 0.70 0.00 0.0% 0.09 0.36 2.42 1.8% 0.17 0.42 11.8%
E 2.49 0.90 0.96 0.11 4.4% 0.59 0.70 0.22 7.1% 0.09 0.36 2.16 1.7% 0.17 0.42 13.2%
F 2.26 0.90 0.96 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 2.26 2.0% 0.09 0.36 2.0%

OS1 9.42 0.90 0.96 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 9.42 2.0% 0.09 0.36 2.0%
OS2 0.36 0.90 0.96 0.00 0.0% 0.59 0.70 0.00 0.0% 0.09 0.36 0.36 2.0% 0.09 0.36 2.0%

TOTAL (W. FOREBAY) 34.49 10.9%
TOTAL (N. FOREBAY) 5.18 12.5%

TOTAL (POND) 42.29 10.5%

COMPOSITE % IMPERVIOUS & COMPOSITE PROPOSED RUNOFF COEFFICIENT CALCULATIONS

Weighted
% Imp.

Basins Total
Weighted %

Imp.Basin ID
Area
(ac)

Streets-Paved
(100% Impervious)

Historical Analysis
(2% Impervious)

Weighted
% Imp.

C5
Area
(ac)

C100

Basins Total
Weighted C

Values

Streets-Gravel
(80% Impervious)

C5 C100

Total
Area (ac)

Subdivision:
Location:

7/20/23

25188.14

C100
Area
(ac)

Weighted %
Imp.
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CDurham
Callout
Indicate which basins contribute to each forebay

CDurham
Callout
How is overall imperviousness less than areas to each forebay?



Subdivision: Sterling Ranch Recycling Facility Project Name: Sterling Ranch
Location: El Paso County Project No.:

Calculated By: GAG
Checked By: 0

Date: 7/20/23

DATA 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)

A 0.30 A 2% 0.09 0.36 20 33.0% 2.6 0 0.0% 10.0 0.0 0.0 2.6 20.0 25.7 5.0

B 14.43 A 20% 0.24 0.47 300 2.7% 19.5 1600 1.5% 15.0 1.8 14.5 34.0 1900.0 41.2 34.0

C 10.64 A 7% 0.13 0.39 300 2.7% 21.9 750 1.5% 15.0 1.8 6.8 28.7 1050.0 35.1 28.7

D 2.69 A 12% 0.17 0.42 245 3.0% 18.3 400 1.5% 15.0 1.8 3.6 21.9 645.0 29.1 21.9

E 2.49 A 13% 0.17 0.42 190 3.8% 14.9 440 1.5% 10.0 1.2 6.0 20.9 630.0 29.3 20.9

F 2.26 A 2% 0.09 0.36 40 25.0% 4.0 615 0.5% 10.0 0.7 14.5 18.5 655.0 41.3 18.5

OS1 9.42 A 2% 0.09 0.36 150 2.0% 17.8 850 0.2% 10.0 0.4 31.7 49.4 1000.0 59.8 49.4

OS2 0.36 A 2% 0.09 0.36 115 3.0% 13.6 300 3.0% 10.0 1.7 2.9 16.5 415.0 28.8 16.5

NOTES:

(URBANIZED BASINS)
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

PROPOSED
STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.14
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Project Name: Sterling Ranch
Subdivision: Sterling Ranch Recycling Facility Project No.:

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

Date:

TRAVEL TIME

STREET
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REMARKS

Flows overland along the western site boundary to DP1
1 A 0.30 0.09 5.0 0.03 5.17 0.2 Flows off-site to the west

Sheet flows overland to swale and then to DP2
2 B 14.43 0.24 34.0 3.40 2.29 7.8 Combines flow at FES at DP4.2

Sheet flows overland and along berm to DP3
3 OS1 9.42 0.09 49.4 0.85 1.73 1.5 Flows on-site and combines at culvert at DP4.1

Sheet flows overland to swale and then to DP4
4 C 10.64 0.13 28.7 1.38 2.55 3.5 Combines flow at culvert at DP4.1

Combined flow of DP3 and DP4 within culvert
4.1 49.4 2.23 1.73 3.9 Swale to FES at DP4.2

Combined flow of DP2 and DP4.1 at sump inlet
4.2 49.4 5.63 1.73 9.7 Piped to pond forebay, combines flow at DP8.1

Sheet flows overland to swale and then to DP5
5 D 2.69 0.17 21.9 0.46 2.95 1.4 Combines flow at sump inlet at DP7.1

Sheet flows overland to swale and then to DP6
6 E 2.49 0.17 20.9 0.42 3.02 1.3 Combines flow at sump inlet at DP7.1

Sheet flows overland to DP7
7 OS2 0.36 0.09 16.5 0.03 3.38 0.1 Combines flow at sump inlet at DP7.1

Combined flow of DP5, DP6, and DP7 at sump inlet
7.1 21.9 0.91 2.95 2.7 Piped to pond forebay, combines flow at DP8.1

Flows along trickle channel to DP8 at outlet structure
8 F 2.26 0.09 18.5 0.20 3.21 0.6 Combines flow at DP8.1

Combined flow of DP4.2, DP6.1, and DP8. Total interim pond inflow.
8.1 49.4 6.74 1.73 11.7 Released though pond outlet structure at DP8.2

Released flow through interim outlet structure from MHFD_Det
8.2 - - - 0.1 Piped to existing junction box and storm infrastructure

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 - PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.14

7/20/23
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Project Name: Sterling Ranch
Subdivision: Sterling Ranch Recycling Facility Project No.:

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

Date:

TRAVEL TIME

Description
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REMARKS

Flows overland along the western site boundary to DP1
1 A 0.30 0.36 5.0 0.11 8.68 1.0 Flows off-site to the west

Sheet flows overland to swale and then to DP2
2 B 14.43 0.47 34.0 6.75 3.85 26.0 Combines flow at FES at DP4.2

Sheet flows overland and along berm to DP3
3 OS1 9.42 0.36 49.4 3.39 2.90 9.8 Flows on-site and combines at culvert at DP4.1

Sheet flows overland to swale and then to DP4
4 C 10.64 0.39 28.7 4.14 4.28 17.7 Combines flow at culvert at DP4.1

Combined flow of DP3 and DP4 within culvert
4.1 49.4 7.53 2.90 21.9 Swale to FES at DP4.2

Combined flow of DP2 and DP4.1 at sump inlet
4.2 49.4 14.28 2.90 41.5 Piped to pond forebay, combines flow at DP8.1

Sheet flows overland to swale and then to DP5
5 D 2.69 0.42 21.9 1.13 4.96 5.6 Combines flow at sump inlet at DP7.1

Sheet flows overland to swale and then to DP6
6 E 2.49 0.42 20.9 1.04 5.08 5.3 Combines flow at sump inlet at DP7.1

Sheet flows overland to DP7
7 OS2 0.36 0.36 16.5 0.13 5.67 0.7 Combines flow at sump inlet at DP7.1

Combined flow of DP5, DP6, and DP7 at sump inlet
7.1 21.9 2.30 4.96 11.4 Piped to pond forebay, combines flow at DP8.1

Flows along trickle channel to DP8 at outlet structure
8 F 2.26 0.36 18.5 0.81 5.38 4.4 Combines flow at DP8.1

Combined flow of DP4.2, DP6.1, and DP8. Total interim pond inflow.
8.1 49.4 17.39 2.90 50.5 Released though pond outlet structure at DP8.2

Released flow through interim outlet structure from MHFD_Det
8.2 - - - 8.0 Piped to existing junction box and storm infrastructure

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 - PROPOSED

(RATIONAL METHOD PROCEDURE)

25188.14

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

7/20/23

STREET/SWALE
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Sterling Ranch Recycling Facility Project Name: Sterling Ranch
El Paso County Project No.:

Calculated By: GAG
Checked By: 0

Date:

C5 C100

POND A 44.16 0.73 0.81 6.61 13.5% 0.81 0.88 9.42 20.3% 0.45 0.59 24.06 35.4% 0.90 0.96 1.40 3.2% 0.09 0.36 2.67 0.1% 0.56 0.68 72.4%

TOTAL 44.16 72.4%

C100
Area
(ac)

25188.14

C100

Basins
Total

Weighted
% Imp.

Basins Total
Weighted C

Values

Historical Analysis
(2% Impervious)

C5 C100C5
Area
(ac)

Streets-Paved
(100% Impervious)

Weighted
% Imp.

Weighted
% Imp.

C5
Area
(ac)

C100
Weighted

% Imp.

COMPOSITE % IMPERVIOUS & COMPOSITE PROPOSED RUNOFF COEFFICIENT CALCULATIONS

C5 C5
Weighted

% Imp.

Business-Commercial Areas
(95% Impervious)

C100
Area
(ac)

Weighted %
Imp.

Total
Area (ac)

Subdivision:
Location:

7/18/23

Basin ID
Area
(ac)

Industrial-Heavy Areas
(90% Impervious)

Residential-1/8 Acre or Less
(65% Impervious)
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FINAL DRAINAGE REPORT FOR STERLING RECYCLING FACILITY    August 2023

Appendix C
Hydraulic Calculations



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 20 2023

Swale DP2

Triangular
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.60

Invert Elev (ft) =  1.00
Slope (%) =  1.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  26.00

Highlighted
Depth (ft) =  1.58
Q (cfs) =  26.00
Area (sqft) =  7.49
Velocity (ft/s) =  3.47
Wetted Perim (ft) =  9.99
Crit Depth, Yc (ft) =  1.37
Top Width (ft) =  9.48
EGL (ft) =  1.77

0 2 4 6 8 10 12 14 16 18 20

Elev (ft) Depth (ft)Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

3.50 2.50

4.00 3.00

Reach (ft)

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Per ECM 3.3.4.A, ditches in developments (roadside ditches excluded) that convey more than 15cfs should be in drainage easements. Please create drainage easements and reflect them on the plat. 

CDurham
Text Box
Include what FR # is for each swale. If any are over 0.8, include what will be done to mitigate it.



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 20 2023

Swale DP4

Triangular
Side Slopes (z:1) =  4.00, 3.00
Total Depth (ft) =  2.50

Invert Elev (ft) =  1.00
Slope (%) =  1.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  18.00

Highlighted
Depth (ft) =  1.30
Q (cfs) =  18.00
Area (sqft) =  5.91
Velocity (ft/s) =  3.04
Wetted Perim (ft) =  9.47
Crit Depth, Yc (ft) =  1.11
Top Width (ft) =  9.10
EGL (ft) =  1.44

0 2 4 6 8 10 12 14 16 18 20 22

Elev (ft) Depth (ft)Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

3.50 2.50

4.00 3.00

Reach (ft)

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Per ECM 3.3.4.A, ditches in developments (roadside ditches excluded) that convey more than 15cfs should be in drainage easements. Please create drainage easements and reflect them on the plat. 



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Jul 31 2023

Swale DP4.1

Triangular
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.50

Invert Elev (ft) =  1.00
Slope (%) =  2.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  22.00

Highlighted
Depth (ft) =  1.30
Q (cfs) =  22.00
Area (sqft) =  5.07
Velocity (ft/s) =  4.34
Wetted Perim (ft) =  8.22
Crit Depth, Yc (ft) =  1.28
Top Width (ft) =  7.80
EGL (ft) =  1.59

0 2 4 6 8 10 12 14 16 18 20

Elev (ft) Depth (ft)Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

3.50 2.50

4.00 3.00

Reach (ft)

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Per ECM 3.3.4.A, ditches in developments (roadside ditches excluded) that convey more than 15cfs should be in drainage easements. Please create drainage easements and reflect them on the plat. 



Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 20 2023

DP4.1 Culvert-5 year

Invert Elev Dn (ft) =  6978.36
Pipe Length (ft) =  75.70
Slope (%) =  1.00
Invert Elev Up (ft) =  6979.12
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  6982.51
Top Width (ft) =  50.00
Crest Width (ft) =  125.00

Calculations
Qmin (cfs) =  4.00
Qmax (cfs) =  4.00
Tailwater Elev (ft) =  0.00

Highlighted
Qtotal (cfs) =  4.00
Qpipe (cfs) =  4.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  5.38
Veloc Up (ft/s) =  4.08
HGL Dn (ft) =  6978.93
HGL Up (ft) =  6979.82
Hw Elev (ft) =  6980.08
Hw/D (ft) =  0.48
Flow Regime =  Inlet Control

CDurham
Text Box
Provide calculations for riprap outlet protection



Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 20 2023

DP4.1 Culvert-100 year

Invert Elev Dn (ft) =  6978.36
Pipe Length (ft) =  75.70
Slope (%) =  1.00
Invert Elev Up (ft) =  6979.12
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  6982.51
Top Width (ft) =  50.00
Crest Width (ft) =  125.00

Calculations
Qmin (cfs) =  22.00
Qmax (cfs) =  22.00
Tailwater Elev (ft) =  0.00

Highlighted
Qtotal (cfs) =  22.00
Qpipe (cfs) =  22.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  7.83
Veloc Up (ft/s) =  7.84
HGL Dn (ft) =  6980.03
HGL Up (ft) =  6980.79
Hw Elev (ft) =  6982.04
Hw/D (ft) =  1.46
Flow Regime =  Inlet Control



Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Jul 25 2023

DP4.2 Culvert to West Forebay-5 year

Invert Elev Dn (ft) =  6969.19
Pipe Length (ft) =  46.20
Slope (%) =  3.33
Invert Elev Up (ft) =  6970.73
Rise (in) =  30.0
Shape =  Circular
Span (in) =  30.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  6975.50
Top Width (ft) =  12.00
Crest Width (ft) =  78.00

Calculations
Qmin (cfs) =  10.00
Qmax (cfs) =  10.00
Tailwater Elev (ft) =  6967.53

Highlighted
Qtotal (cfs) =  10.00
Qpipe (cfs) =  10.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  9.75
Veloc Up (ft/s) =  5.08
HGL Dn (ft) =  6969.85
HGL Up (ft) =  6971.79
Hw Elev (ft) =  6972.16
Hw/D (ft) =  0.57
Flow Regime =  Inlet Control



Culvert Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jul 28 2023

DP4.2 Culvert to West Forebay-100 year

Invert Elev Dn (ft) =  6969.19
Pipe Length (ft) =  46.20
Slope (%) =  3.33
Invert Elev Up (ft) =  6970.73
Rise (in) =  30.0
Shape =  Circular
Span (in) =  30.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  6975.50
Top Width (ft) =  12.00
Crest Width (ft) =  78.00

Calculations
Qmin (cfs) =  42.00
Qmax (cfs) =  42.00
Tailwater Elev (ft) =  6969.54

Highlighted
Qtotal (cfs) =  42.00
Qpipe (cfs) =  42.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  9.28
Veloc Up (ft/s) =  9.29
HGL Dn (ft) =  6971.36
HGL Up (ft) =  6972.90
Hw Elev (ft) =  6974.73
Hw/D (ft) =  1.60
Flow Regime =  Inlet Control



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 20 2023

Swale DP5

Triangular
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00

Invert Elev (ft) =  1.00
Slope (%) =  1.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  6.00

Highlighted
Depth (ft) =  0.91
Q (cfs) =  6.000
Area (sqft) =  2.48
Velocity (ft/s) =  2.42
Wetted Perim (ft) =  5.76
Crit Depth, Yc (ft) =  0.76
Top Width (ft) =  5.46
EGL (ft) =  1.00
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0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

3.50 2.50

4.00 3.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 20 2023

Swale DP6

Triangular
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00

Invert Elev (ft) =  1.00
Slope (%) =  1.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  5.50

Highlighted
Depth (ft) =  0.88
Q (cfs) =  5.500
Area (sqft) =  2.32
Velocity (ft/s) =  2.37
Wetted Perim (ft) =  5.57
Crit Depth, Yc (ft) =  0.74
Top Width (ft) =  5.28
EGL (ft) =  0.97

0 2 4 6 8 10 12 14 16

Elev (ft) Depth (ft)Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

3.50 2.50

4.00 3.00

Reach (ft)



Q = C*A* square root (2gH)
C = 0.6 A = 8.53 sq ft g = 32.2

Head (ft) CA (2GH) Sqrt (2GH) Capacity
1 5.118 64.40 8.025 41.1
2 5.118 128.80 11.349 58.1
3 5.118 193.20 13.900 71.1
4 5.118 257.60 16.050 82.1
5 5.118 322.00 17.944 91.8
6 5.118 386.40 19.657 100.6

Design Point 7.1 (Single Type C Grate)
Orifice Flow Calculation

Q100 DP7.1 = 11.4 cfs
Available Head = 2 ft

CDurham
Text Box
Use MHFD Inlet spreadsheet for Type C inlet




Scenario:  5-YEAR

Pipe - (4)
EX 66"

Pipe - (3)

EX MH23-2 O-2

O-1

DP04-01

EX MH23-6

DP04-02

DP03-02

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

7/25/2023

StormCAD
[10.03.02.04]Bentley Systems, Inc.  Haestad Methods Solution Center2518814 StormCAD-Interim.stsw



Upstream
Structure

Label
Flow
(cfs)

Capacity
(Full Flow)

(cfs)

Diameter
(in)

Manning's
n

Length
(User Defined)

(ft)

Slope
(Calculated)

(ft/ft)

Invert
(Start)

(ft)

Invert
(Stop)

(ft)

Elevation
Ground (Start)

(ft)

Elevation
Ground (Stop)

(ft)

HGL
(In)
(ft)

HGL
(Out)

(ft)

Energy Grade
Line (In)

(ft)

Energy Grade
Line (Out)

(ft)

Velocity
(ft/s)

Upstream Structure
Headloss Coefficient

EX MH23-6 EX 66" 30.8 224.37 66 0.013 383 0.004 6,950.95 6,949.24 6,969.69 6,967.11 6,952.45 6,951.03 6,952.98 6,951.36 6.62 0.8
DP04-02 Pipe - (3) 0.1 37.87 24 0.013 200.3 0.028 6,962.51 6,956.90 6,972.35 6,967.70 6,962.62 6,956.98 6,962.66 6,957.08 2.58 0.1
DP04-01 Pipe - (4) 0.1 266.77 48 0.013 41.9 0.034 6,954.90 6,953.45 6,967.70 6,969.69 6,954.99 6,953.51 6,955.02 6,953.61 2.51 0.6
DP03-02 Pipe - (7) 2.6 25.71 18 0.013 46.4 0.06 6,969.26 6,966.48 6,973.52 6,968.93 6,969.87 6,967.54 6,970.10 6,967.60 9.34 0.1

Upstream
Structure

Label
Flow
(cfs)

Capacity
(Full Flow)

(cfs)

Diameter
(in)

Manning's
n

Length
(User Defined)

(ft)

Slope
(Calculated)

(ft/ft)

Invert
(Start)

(ft)

Invert
(Stop)

(ft)

Elevation
Ground (Start)

(ft)

Elevation
Ground (Stop)

(ft)

HGL
(In)
(ft)

HGL
(Out)

(ft)

Energy Grade
Line (In)

(ft)

Energy Grade
Line (Out)

(ft)

Velocity
(ft/s)

Upstream Structure
Headloss Coefficient

EX MH23-6 EX 66" 241.4 224.37 66 0.013 383 0.004 6,950.95 6,949.24 6,969.69 6,967.11 6,959.38 6,957.40 6,960.98 6,959.00 10.16 0.8
DP04-02 Pipe - (3) 8.0 37.87 24 0.013 200.3 0.028 6,962.51 6,956.90 6,972.35 6,967.70 6,963.52 6,960.67 6,963.92 6,960.77 9.56 0.1
DP04-01 Pipe - (4) 8.0 266.77 48 0.013 41.9 0.034 6,954.90 6,953.45 6,967.70 6,969.69 6,960.66 6,960.66 6,960.67 6,960.67 0.64 0.6
DP03-02 Pipe - (7) 10.8 25.71 18 0.013 46.4 0.06 6,969.26 6,966.48 6,973.52 6,968.93 6,970.52 6,969.55 6,971.24 6,970.13 13.91 0.1

5-year Interim Report

100-year Interim Report

CDurham
Callout
100-yr undetained flow from development is 50 cfs and flow in existing 54" RCP is 233 cfs. System needs to be able to handle 283 cfs.



EGL
HGL

DP03 - 5-YEAR
Label: DP03-02
Type: Manhole

ID: 35

Label: Pipe - (7)
Type: Conduit

ID: 43

Label: O-1
Type: Outfall

ID: 45

E
le

va
ti

o
n

 (
ft

)

6,973.60

6,973.40

6,973.20

6,973.00

6,972.80

6,972.60

6,972.40

6,972.20

6,972.00

6,971.80

6,971.60

6,971.40

6,971.20

6,971.00

6,970.80

6,970.60

6,970.40

6,970.20

6,970.00

6,969.80

6,969.60

6,969.40

6,969.20

6,969.00

6,968.80

6,968.60

6,968.40

6,968.20

6,968.00

6,967.80

6,967.60

6,967.40

6,967.20

6,967.00

6,966.80

6,966.60

6,966.40

Station (ft)
46.044.042.040.038.036.034.032.030.028.026.024.022.020.018.016.014.012.010.08.06.04.02.00.0-2.0



EGL
HGL

DP04-Interim - 5-YEAR
Label: DP04-02
Type: Manhole

ID: 36

Label: Pipe - (3)
Type: Conduit

ID: 44

Label: DP04-01
Type: Manhole

ID: 39

Label: Pipe - (4)
Type: Conduit

ID: 40

Label: EX MH23-6
Type: Manhole

ID: 48

Label: EX 66"
Type: Conduit

ID: 50

Label: EX MH23-2 O-2
Type: Outfall

ID: 51

E
le

va
ti

o
n

 (
ft

)

6,972.50
6,972.00
6,971.50
6,971.00
6,970.50
6,970.00
6,969.50
6,969.00
6,968.50
6,968.00
6,967.50
6,967.00
6,966.50
6,966.00
6,965.50
6,965.00
6,964.50
6,964.00
6,963.50
6,963.00
6,962.50
6,962.00
6,961.50
6,961.00
6,960.50
6,960.00
6,959.50
6,959.00
6,958.50
6,958.00
6,957.50
6,957.00
6,956.50
6,956.00
6,955.50
6,955.00
6,954.50
6,954.00
6,953.50
6,953.00
6,952.50
6,952.00
6,951.50
6,951.00
6,950.50
6,950.00
6,949.50
6,949.00
6,948.50

Station (ft)
620.0600.0580.0560.0540.0520.0500.0480.0460.0440.0420.0400.0380.0360.0340.0320.0300.0280.0260.0240.0220.0200.0180.0160.0140.0120.0100.080.060.040.020.00.0



EGL
HGL

DP03 - 100-YEAR
Label: DP03-02
Type: Manhole

ID: 35

Label: Pipe - (7)
Type: Conduit

ID: 43

Label: O-1
Type: Outfall

ID: 45

E
le

va
ti

o
n

 (
ft

)

6,973.60

6,973.40

6,973.20

6,973.00

6,972.80

6,972.60

6,972.40

6,972.20

6,972.00

6,971.80

6,971.60

6,971.40

6,971.20

6,971.00

6,970.80

6,970.60

6,970.40

6,970.20

6,970.00

6,969.80

6,969.60

6,969.40

6,969.20

6,969.00

6,968.80

6,968.60

6,968.40

6,968.20

6,968.00

6,967.80

6,967.60

6,967.40

6,967.20

6,967.00

6,966.80

6,966.60

6,966.40

Station (ft)
46.044.042.040.038.036.034.032.030.028.026.024.022.020.018.016.014.012.010.08.06.04.02.00.0-2.0



EGL
HGL

DP04-Interim - 100-YEAR
Label: DP04-02
Type: Manhole

ID: 36

Label: Pipe - (3)
Type: Conduit

ID: 44

Label: DP04-01
Type: Manhole

ID: 39

Label: Pipe - (4)
Type: Conduit

ID: 40

Label: EX MH23-6
Type: Manhole

ID: 48

Label: EX 66"
Type: Conduit

ID: 50

Label: EX MH23-2 O-2
Type: Outfall

ID: 51

E
le

va
ti

o
n

 (
ft

)

6,972.50
6,972.00
6,971.50
6,971.00
6,970.50
6,970.00
6,969.50
6,969.00
6,968.50
6,968.00
6,967.50
6,967.00
6,966.50
6,966.00
6,965.50
6,965.00
6,964.50
6,964.00
6,963.50
6,963.00
6,962.50
6,962.00
6,961.50
6,961.00
6,960.50
6,960.00
6,959.50
6,959.00
6,958.50
6,958.00
6,957.50
6,957.00
6,956.50
6,956.00
6,955.50
6,955.00
6,954.50
6,954.00
6,953.50
6,953.00
6,952.50
6,952.00
6,951.50
6,951.00
6,950.50
6,950.00
6,949.50
6,949.00
6,948.50

Station (ft)
620.0600.0580.0560.0540.0520.0500.0480.0460.0440.0420.0400.0380.0360.0340.0320.0300.0280.0260.0240.0220.0200.0180.0160.0140.0120.0100.080.060.040.020.00.0



Upstream
Structure

Label
Flow
(cfs)

Capacity
(Full Flow)

(cfs)

Diameter
(in)

Manning's
n

Length
(User Defined)

(ft)

Slope
(Calculated)

(ft/ft)

Invert
(Start)

(ft)

Invert
(Stop)

(ft)

Elevation
Ground (Start)

(ft)

Elevation
Ground (Stop)

(ft)

HGL
(In)
(ft)

HGL
(Out)

(ft)

Energy Grade
Line (In)

(ft)

Energy Grade
Line (Out)

(ft)

Velocity
(ft/s)

Upstream Structure
Headloss Coefficient

EX MH23-6 EX 66" 32.1 224.37 66 0.013 383 0.004 6,950.95 6,949.24 6,969.69 6,967.11 6,952.48 6,951.03 6,953.03 6,951.39 6.7 0.8
DP04-02 Pipe - (3) 1.4 37.83 24 0.013 200.7 0.028 6,962.51 6,956.90 6,972.35 6,967.70 6,962.92 6,957.16 6,963.07 6,957.67 5.74 0.1
DP04-01 Pipe - (4) 1.4 266.77 48 0.013 41.9 0.034 6,954.90 6,953.45 6,967.70 6,969.69 6,955.24 6,953.66 6,955.35 6,954.15 5.59 0.6

Upstream
Structure

Label
Flow
(cfs)

Capacity
(Full Flow)

(cfs)

Diameter
(in)

Manning's
n

Length
(User Defined)

(ft)

Slope
(Calculated)

(ft/ft)

Invert
(Start)

(ft)

Invert
(Stop)

(ft)

Elevation
Ground (Start)

(ft)

Elevation
Ground (Stop)

(ft)

HGL
(In)
(ft)

HGL
(Out)

(ft)

Energy Grade
Line (In)

(ft)

Energy Grade
Line (Out)

(ft)

Velocity
(ft/s)

Upstream Structure
Headloss Coefficient

EX MH23-6 EX 66" 255.2 224.37 66 0.013 383 0.004 6,950.95 6,949.24 6,969.69 6,967.11 6,959.61 6,957.40 6,961.41 6,959.19 10.74 0.8
DP04-02 Pipe - (3) 21.8 37.83 24 0.013 200.7 0.028 6,962.51 6,956.90 6,972.35 6,967.70 6,964.18 6,961.08 6,965.12 6,961.83 12.47 0.1
DP04-01 Pipe - (4) 21.8 266.77 48 0.013 41.9 0.034 6,954.90 6,953.45 6,967.70 6,969.69 6,961.06 6,961.05 6,961.10 6,961.09 1.73 0.6

5-year Ultimate Report

100-year Ultimate Report

CDurham
Callout
Per DCM Section 6.3.3 minimum velocity for storm sewer is 2.5 fps



EGL
HGL

DP04-Ultimate - 5-YEAR
Label: DP04-02
Type: Manhole

ID: 36

Label: Pipe - (3)
Type: Conduit

ID: 44

Label: DP04-01
Type: Manhole

ID: 39

Label: Pipe - (4)
Type: Conduit

ID: 40

Label: EX MH23-6
Type: Manhole

ID: 48

Label: EX 66"
Type: Conduit

ID: 50

Label: EX MH23-2 O-2
Type: Outfall

ID: 51

E
le

va
ti

o
n

 (
ft

)

6,972.50
6,972.00
6,971.50
6,971.00
6,970.50
6,970.00
6,969.50
6,969.00
6,968.50
6,968.00
6,967.50
6,967.00
6,966.50
6,966.00
6,965.50
6,965.00
6,964.50
6,964.00
6,963.50
6,963.00
6,962.50
6,962.00
6,961.50
6,961.00
6,960.50
6,960.00
6,959.50
6,959.00
6,958.50
6,958.00
6,957.50
6,957.00
6,956.50
6,956.00
6,955.50
6,955.00
6,954.50
6,954.00
6,953.50
6,953.00
6,952.50
6,952.00
6,951.50
6,951.00
6,950.50
6,950.00
6,949.50
6,949.00
6,948.50

Station (ft)
620.0600.0580.0560.0540.0520.0500.0480.0460.0440.0420.0400.0380.0360.0340.0320.0300.0280.0260.0240.0220.0200.0180.0160.0140.0120.0100.080.060.040.020.00.0



EGL
HGL

DP04-Ultimate - 100-YEAR
Label: DP04-02
Type: Manhole

ID: 36

Label: Pipe - (3)
Type: Conduit

ID: 44

Label: DP04-01
Type: Manhole

ID: 39

Label: Pipe - (4)
Type: Conduit

ID: 40

Label: EX MH23-6
Type: Manhole

ID: 48

Label: EX 66"
Type: Conduit

ID: 50

Label: EX MH23-2 O-2
Type: Outfall

ID: 51

E
le

va
ti

o
n

 (
ft

)

6,972.50
6,972.00
6,971.50
6,971.00
6,970.50
6,970.00
6,969.50
6,969.00
6,968.50
6,968.00
6,967.50
6,967.00
6,966.50
6,966.00
6,965.50
6,965.00
6,964.50
6,964.00
6,963.50
6,963.00
6,962.50
6,962.00
6,961.50
6,961.00
6,960.50
6,960.00
6,959.50
6,959.00
6,958.50
6,958.00
6,957.50
6,957.00
6,956.50
6,956.00
6,955.50
6,955.00
6,954.50
6,954.00
6,953.50
6,953.00
6,952.50
6,952.00
6,951.50
6,951.00
6,950.50
6,950.00
6,949.50
6,949.00
6,948.50

Station (ft)
620.0600.0580.0560.0540.0520.0500.0480.0460.0440.0420.0400.0380.0360.0340.0320.0300.0280.0260.0240.0220.0200.0180.0160.0140.0120.0100.080.060.040.020.00.0



 Sheet 1 of 3
Designer:
Company:
Date:
Project:
Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 11.0 %

B) Tributary Area's Imperviousness Ratio (i = Ia / 100 ) i = 0.110

C)  Contributing Watershed Area Area = 34.490  ac

D)  For Watersheds Outside of the Denver Region, Depth of Average d6 =  in
      Runoff Producing Storm

E)  Design Concept
     (Select EURV when also designing for flood control) 2

F)  Design Volume (WQCV) Based on 40-hour Drain Time VDESIGN= 0.209  ac-ft
      (VDESIGN = (1.0 * (0.91 * i3 - 1.19 * i2 + 0.78 * i) / 12 * Area )

G)  For Watersheds Outside of the Denver Region, VDESIGN OTHER=  ac-ft
      Water Quality Capture Volume (WQCV) Design Volume
      (VWQCV OTHER = (d6*(VDESIGN/0.43))

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VDESIGN USER=  ac-ft
      (Only if a different WQCV Design Volume is desired)

I)  NRCS Hydrologic Soil Groups of Tributary Watershed
       i)  Percentage of Watershed consisting of Type A Soils HSG A = 100 %
       ii)  Percentage of Watershed consisting of Type B Soils HSG B = 0 %
       iii)  Percentage of Watershed consisting of Type C/D Soils HSG C/D = 0 %

J)  Excess Urban Runoff Volume (EURV) Design Volume
       For HSG A: EURVA = 1.68 * i1.28 EURVDESIGN = 0.286  ac-f t
       For HSG B: EURVB = 1.36 * i1.08

       For HSG C/D: EURVC/D = 1.20 * i1.08

K)  User Input of Excess Urban Runoff Volume (EURV) Design Volume EURVDESIGN USER=  ac-f t
      (Only if a different EURV Design Volume is desired)

2. Basin Shape: Length to Width Ratio L : W = 9.0 : 1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

3. Basin Side Slopes

A)  Basin Maximum Side Slopes Z = 4.00  ft / ft
      (Horizontal distance per unit vertical, 4:1 or flatter preferred)

4. Inlet

A)  Describe means of providing energy dissipation at concentrated
      inflow locations:

0.209
5. Forebay

A)  Minimum Forebay Volume VFMIN = 0.004  ac-ft
 (VFMIN = 2% of the WQCV)

B)  Actual Forebay Volume VF = 0.005  ac-ft

C) Forebay Depth
 (DF = 18 inch maximum) DF = 18.0  in

D) Forebay Discharge

       i) Undetained 100-year Peak Discharge Q100 = 42.00  cfs

       ii) Forebay Discharge Design Flow QF = 0.84  cfs
          (QF = 0.02 * Q100)

E) Forebay Discharge Design

F) Discharge Pipe Size (minimum 8-inches) Calculated DP = in

G) Rectangular Notch Width Calculated WN =  in

Design Procedure Form:  Extended Detention Basin (EDB)

Sterling Ranch Recycling Facility

JR Engineering
July 20, 2023

West Forebay

Gabe Gonzales
UD-BMP (Version 3.07, March 2018)

Flow too small for berm w/ pipe

Choose One

Excess Urban Runoff Volume (EURV)

Choose One

Wall with Rect. Notch

Berm With Pipe

Water Quality Capture Volume (WQCV)

Wall with V-Notch Weir

2518814_UD-BMP_v3.07_W Forebay.xlsm, EDB 7/20/2023, 2:36 PM



 Sheet 1 of 3
Designer:
Company:
Date:
Project:
Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 13.0 %

B) Tributary Area's Imperviousness Ratio (i = Ia / 100 ) i = 0.130

C)  Contributing Watershed Area Area = 5.180  ac

D)  For Watersheds Outside of the Denver Region, Depth of Average d6 =  in
      Runoff Producing Storm

E)  Design Concept
     (Select EURV when also designing for flood control) 2

F)  Design Volume (WQCV) Based on 40-hour Drain Time VDESIGN= 0.036  ac-ft
      (VDESIGN = (1.0 * (0.91 * i3 - 1.19 * i2 + 0.78 * i) / 12 * Area )

G)  For Watersheds Outside of the Denver Region, VDESIGN OTHER=  ac-ft
      Water Quality Capture Volume (WQCV) Design Volume
      (VWQCV OTHER = (d6*(VDESIGN/0.43))

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VDESIGN USER=  ac-ft
      (Only if a different WQCV Design Volume is desired)

I)  NRCS Hydrologic Soil Groups of Tributary Watershed
       i)  Percentage of Watershed consisting of Type A Soils HSG A = 100 %
       ii)  Percentage of Watershed consisting of Type B Soils HSG B = 0 %
       iii)  Percentage of Watershed consisting of Type C/D Soils HSG C/D = 0 %

J)  Excess Urban Runoff Volume (EURV) Design Volume
       For HSG A: EURVA = 1.68 * i1.28 EURVDESIGN = 0.053  ac-f t
       For HSG B: EURVB = 1.36 * i1.08

       For HSG C/D: EURVC/D = 1.20 * i1.08

K)  User Input of Excess Urban Runoff Volume (EURV) Design Volume EURVDESIGN USER=  ac-f t
      (Only if a different EURV Design Volume is desired)

2. Basin Shape: Length to Width Ratio L : W = 9.0 : 1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

3. Basin Side Slopes

A)  Basin Maximum Side Slopes Z = 4.00  ft / ft
      (Horizontal distance per unit vertical, 4:1 or flatter preferred)

4. Inlet

A)  Describe means of providing energy dissipation at concentrated
      inflow locations:

0.036
5. Forebay

A)  Minimum Forebay Volume VFMIN = 0.000  ac-ft A FOREBAY MAY NOT BE
 (VFMIN = 0% of the WQCV) NECESSARY FOR THIS SIZE SITE

B)  Actual Forebay Volume VF =  ac-ft

C) Forebay Depth
 (DF = 12 inch maximum) DF = 12.0  in

D) Forebay Discharge

       i) Undetained 100-year Peak Discharge Q100 = 11.00  cfs

       ii) Forebay Discharge Design Flow QF = 0.22  cfs
          (QF = 0.02 * Q100)

E) Forebay Discharge Design

F) Discharge Pipe Size (minimum 8-inches) Calculated DP = in

G) Rectangular Notch Width Calculated WN =  in

Design Procedure Form:  Extended Detention Basin (EDB)

Sterling Ranch Recycling Facility

JR Engineering
July 20, 2023

North Forebay

Gabe Gonzales
UD-BMP (Version 3.07, March 2018)

Flow too small for berm w/ pipe

Choose One

Excess Urban Runoff Volume (EURV)

Choose One

Wall with Rect. Notch

Berm With Pipe

Water Quality Capture Volume (WQCV)

Wall with V-Notch Weir

2518814_UD-BMP_v3.07_N Forebay.xlsm, EDB 7/20/2023, 2:29 PM

Under the required effective
impervious, sized for minimum
volume constraints.
VDesign = 0.036 ac-ft
VRequired = 1% of WQCV = 16 ft3

VProvided = 46 ft3



Weir Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Jul 31 2023

West Forebay Interim Release Rate

Compound Weir
Crest =  Sharp
Bottom Length (ft) =  6.00
Total Depth (ft) =  1.50
Length, x (ft) =  0.25
Depth, a (ft) =  1.17

Calculations
Weir Coeff. Cw =  3.33
Compute by: Known Q
Known Q (cfs) =  0.90

Highlighted
Depth (ft) =  1.05
Q (cfs) =  0.900
Area (sqft) =  0.26
Velocity (ft/s) =  3.42
Top Width (ft) =  0.25
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Depth (ft) Depth (ft)West Forebay Interim Release Rate
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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® Civil 3D® by Autodesk, Inc. Monday, Jul 31 2023

North Forebay Interim Release Rate

Compound Weir
Crest =  Sharp
Bottom Length (ft) =  2.00
Total Depth (ft) =  1.00
Length, x (ft) =  0.25
Depth, a (ft) =  0.67

Calculations
Weir Coeff. Cw =  3.33
Compute by: Known Q
Known Q (cfs) =  0.25

Highlighted
Depth (ft) =  0.45
Q (cfs) =  0.250
Area (sqft) =  0.11
Velocity (ft/s) =  2.23
Top Width (ft) =  0.25

0 .5 1 1.5 2 2.5 3

Depth (ft) Depth (ft)North Forebay Interim Release Rate
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Length (ft)Weir W.S.



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Jul 31 2023

Trickle Channel Capacity-Interim

Rectangular
Bottom Width (ft) =  6.00
Total Depth (ft) =  0.50

Invert Elev (ft) =  100.00
Slope (%) =  0.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  2.00

Highlighted
Depth (ft) =  0.16
Q (cfs) =  2.000
Area (sqft) =  0.96
Velocity (ft/s) =  2.08
Wetted Perim (ft) =  6.32
Crit Depth, Yc (ft) =  0.16
Top Width (ft) =  6.00
EGL (ft) =  0.23

0 1 2 3 4 5 6 7 8

Elev (ft) Depth (ft)Section

99.75 -0.25

100.00 0.00

100.25 0.25

100.50 0.50

100.75 0.75

101.00 1.00

Reach (ft)

Interim Peak Inflow= 50.5 cfs

2% of Q100 = 51 * 0.02 = 1.0 cfs
Double Value = 1.0 * 2 = 2.0 cfs

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
What about calcs for the 2ft wide trickle channel?



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 20 2023

Trickle Channel Capacity-Ultimate

Rectangular
Bottom Width (ft) =  6.00
Total Depth (ft) =  0.50

Invert Elev (ft) =  100.00
Slope (%) =  0.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  5.00

Highlighted
Depth (ft) =  0.27
Q (cfs) =  5.000
Area (sqft) =  1.62
Velocity (ft/s) =  3.09
Wetted Perim (ft) =  6.54
Crit Depth, Yc (ft) =  0.28
Top Width (ft) =  6.00
EGL (ft) =  0.42

0 1 2 3 4 5 6 7 8

Elev (ft) Depth (ft)Section

99.75 -0.25

100.00 0.00

100.25 0.25

100.50 0.50

100.75 0.75

101.00 1.00

Reach (ft)

Ultimate Peak Inflow= 123.1 cfs

2% of Q100 = 125 * 0.02 = 2.5 cfs
Double Value = 2.5 * 2 = 5.0 cfs

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
What about calcs for the 2ft wide trickle channel?



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 10 0.000

Selected BMP Type = EDB 6966 -- 1.00 -- -- -- 1,237 0.028 623 0.014

Watershed Area = 42.29 acres 6967 -- 2.00 -- -- -- 9,028 0.207 5,756 0.132

Watershed Length = 2,265 ft 6968 -- 3.00 -- -- -- 19,414 0.446 19,977 0.459
Watershed Length to Centroid = 1,455 ft 6969 -- 4.00 -- -- -- 31,638 0.726 45,503 1.045

Watershed Slope = 0.030 ft/ft 6970 -- 5.00 -- -- -- 39,589 0.909 81,116 1.862
Watershed Imperviousness = 11.00% percent 6971 -- 6.00 -- -- -- 45,537 1.045 123,679 2.839

Percentage Hydrologic Soil Group A = 100.0% percent 6972 -- 7.00 -- -- -- 51,596 1.184 172,246 3.954
Percentage Hydrologic Soil Group B = 0.0% percent 6973 -- 8.00 -- -- -- 57,766 1.326 226,927 5.210

Percentage Hydrologic Soil Groups C/D = 0.0% percent 6974 (Crest) -- 9.00 -- -- -- 64,047 1.470 287,833 6.608
Target WQCV Drain Time = 40.0 hours 6975 -- 10.00 -- -- -- 70,449 1.617 355,081 8.152

Location for 1-hr Rainfall Depths = User Input 6975.5 -- 10.50 -- -- -- 73,681 1.691 391,114 8.979
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.256 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.351 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.181 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.298 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.397 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 0.979 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.558 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 2.370 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 4.158 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 0.211 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.289 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.379 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.510 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.674 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.062 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.256 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.095 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.711 acre-feet -- -- -- --

Total Detention Basin Volume = 1.062 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 Recycling Facility

Pond A-Interim

MHFD-Detention, Version 4.06 (July 2022)

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)

2518814_MHFD-Detention_v4-06_Interim.xlsm, Basin 7/25/2023, 10:11 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
3.78 H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
2.48 Zone 1 (WQCV) 2.48 Zone 1 (WQCV)
2.75 Zone 2 (EURV) 2.75 Zone 2 (EURV)
4.03 Zone 3 (100-year) 4.03 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 2.48 0.256 Orifice Plate

Zone 2 (EURV) 2.75 0.095 Rectangular Orifice

Zone 3 (100-year) 4.03 0.711 Weir&Pipe (Restrict)

Total (all zones) 1.062
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
Centroid 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 = 2.75 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 sq. 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 1.00
Orifice Area (sq. inches) 1.00 1.10

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 = 2.80 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 1.75 N/A ft2

Depth at top of Zone using Vertical Orifice = 4.55 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.88 N/A feet
Vertical Orifice Height = 21.00 N/A inches
Vertical Orifice Width = 12.00 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 = 7.35 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 7.35 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 4.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 4.03 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 12.66 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 6.33 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 = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.14 N/A ft2

Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 1.00 N/A feet
Restrictor Plate Height Above Pipe Invert = 24.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 9.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.48 feet

Spillway Crest Length = 120.00 feet Stage at Top of Freeboard = 10.48 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.69 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 8.94 acre-ft

Max Ponding Depth of Target Storage Volume = 4.54 feet Discharge at Top of Freeboard = 726.12 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) = 0.256 0.351 0.181 0.298 0.397 0.979 1.558 2.370 4.158
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.181 0.298 0.397 0.979 1.558 2.370 4.158
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.3 0.5 0.7 6.4 12.8 21.4 39.0

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.02 0.15 0.30 0.51 0.92

Peak Inflow Q (cfs) = N/A N/A 1.8 3.1 4.1 10.8 17.4 26.4 44.4
Peak Outflow Q (cfs) = 0.1 0.1 0.1 0.1 0.1 1.9 4.2 8.0 12.2

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.2 0.1 0.3 0.3 0.4 0.3
Structure Controlling Flow = Plate Plate Plate Plate Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1Vertical Orifice 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
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) = 40 50 32 45 55 62 60 56 49
Time to Drain 99% of Inflow Volume (hours) = 42 53 34 48 59 67 66 65 63

Maximum Ponding Depth (ft) = 2.48 2.75 2.13 2.53 2.79 3.56 4.02 4.54 5.70
Area at Maximum Ponding Depth (acres) = 0.32 0.39 0.24 0.33 0.40 0.60 0.73 0.82 1.00

Maximum Volume Stored (acre-ft) = 0.259 0.355 0.159 0.272 0.370 0.752 1.059 1.463 2.532

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

Sterling Ranch Recycling Facility
Pond A-Interim

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)

2518814_MHFD-Detention_v4-06_Interim.xlsm, Outlet Structure 7/28/2023, 8:26 AM



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 = 1 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 249
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 214

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 276
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 254

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 280 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 357 0.48

WQ Plate Flow at 100yr depth = 0.14 0.97(diameter = 1-1/8 inches) 50 Year 403
CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 455 1 Z1_Boolean
n*Cdw #1 = 0.62 1.20(diameter = 1-1/4 inches) 500 Year 571 1 Z2_Boolean
n*Cdo #1 = 0.96 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= N/A 1.59(diameter = 1-7/16 inches) Draintime Running
n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = N/A 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 2 0 Max Depth

VertOrifice1 Q at 100yr depth = 7.80 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 2 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 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

Vertical Orifice 1

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 12.00 390,000 730

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 4.06 (July 2022)
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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 0.01 0.00 0.02
0:15:00 0.00 0.00 0.05 0.09 0.11 0.07 0.09 0.09 0.14
0:20:00 0.00 0.00 0.22 0.29 0.35 0.22 0.26 0.28 0.37
0:25:00 0.00 0.00 0.83 1.62 2.28 0.68 1.08 1.33 2.30
0:30:00 0.00 0.00 1.54 2.80 3.78 4.72 8.32 11.31 20.33
0:35:00 0.00 0.00 1.76 3.07 4.12 9.09 14.81 21.51 36.18
0:40:00 0.00 0.00 1.74 2.99 4.01 10.78 17.39 25.70 42.69
0:45:00 0.00 0.00 1.65 2.79 3.73 10.81 17.40 26.35 44.35
0:50:00 0.00 0.00 1.52 2.55 3.39 10.30 16.44 25.12 43.09
0:55:00 0.00 0.00 1.40 2.35 3.12 9.41 15.01 23.08 40.05
1:00:00 0.00 0.00 1.31 2.18 2.89 8.57 13.71 21.26 37.33
1:05:00 0.00 0.00 1.22 2.01 2.66 7.87 12.57 19.68 35.08
1:10:00 0.00 0.00 1.14 1.87 2.47 7.16 11.41 17.89 32.09
1:15:00 0.00 0.00 1.06 1.75 2.35 6.51 10.37 16.22 29.21
1:20:00 0.00 0.00 1.00 1.64 2.21 5.97 9.50 14.81 26.68
1:25:00 0.00 0.00 0.93 1.53 2.05 5.49 8.72 13.53 24.31
1:30:00 0.00 0.00 0.87 1.42 1.89 5.02 7.95 12.31 22.08
1:35:00 0.00 0.00 0.80 1.30 1.72 4.56 7.20 11.13 19.94
1:40:00 0.00 0.00 0.74 1.18 1.56 4.10 6.45 9.97 17.84
1:45:00 0.00 0.00 0.68 1.06 1.40 3.65 5.71 8.81 15.77
1:50:00 0.00 0.00 0.63 0.97 1.29 3.21 4.99 7.70 13.78
1:55:00 0.00 0.00 0.60 0.91 1.21 2.87 4.46 6.85 12.29
2:00:00 0.00 0.00 0.56 0.86 1.14 2.64 4.10 6.25 11.20
2:05:00 0.00 0.00 0.52 0.80 1.06 2.44 3.78 5.75 10.25
2:10:00 0.00 0.00 0.47 0.73 0.97 2.24 3.48 5.28 9.39
2:15:00 0.00 0.00 0.43 0.66 0.88 2.05 3.19 4.84 8.58
2:20:00 0.00 0.00 0.39 0.60 0.79 1.87 2.90 4.41 7.80
2:25:00 0.00 0.00 0.35 0.54 0.71 1.69 2.63 3.99 7.05
2:30:00 0.00 0.00 0.31 0.48 0.63 1.52 2.35 3.58 6.34
2:35:00 0.00 0.00 0.27 0.42 0.55 1.35 2.08 3.18 5.63
2:40:00 0.00 0.00 0.24 0.36 0.48 1.18 1.82 2.78 4.93
2:45:00 0.00 0.00 0.20 0.31 0.40 1.01 1.55 2.38 4.24
2:50:00 0.00 0.00 0.17 0.25 0.33 0.84 1.29 1.98 3.54
2:55:00 0.00 0.00 0.14 0.20 0.26 0.68 1.03 1.59 2.85
3:00:00 0.00 0.00 0.11 0.15 0.19 0.51 0.77 1.19 2.16
3:05:00 0.00 0.00 0.08 0.10 0.13 0.35 0.51 0.80 1.47
3:10:00 0.00 0.00 0.06 0.08 0.10 0.20 0.27 0.43 0.84
3:15:00 0.00 0.00 0.05 0.06 0.08 0.11 0.15 0.23 0.51
3:20:00 0.00 0.00 0.04 0.05 0.07 0.08 0.10 0.15 0.33
3:25:00 0.00 0.00 0.04 0.05 0.06 0.06 0.08 0.10 0.22
3:30:00 0.00 0.00 0.03 0.04 0.05 0.05 0.06 0.08 0.15
3:35:00 0.00 0.00 0.03 0.03 0.04 0.04 0.05 0.05 0.10
3:40:00 0.00 0.00 0.02 0.03 0.04 0.03 0.04 0.04 0.06
3:45:00 0.00 0.00 0.02 0.02 0.03 0.03 0.03 0.03 0.04
3:50:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03
3:55:00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02
4:00:00 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.02
4:05:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
4:10:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
4:15:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
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]

0.00 10 0.000 0 0.000 0.00

1.00 1,237 0.028 623 0.014 0.03

2.00 9,028 0.207 5,756 0.132 0.08

2.48 14,013 0.322 11,286 0.259 0.10

2.75 16,817 0.386 15,448 0.355 0.10

3.00 19,414 0.446 19,977 0.459 0.27
4.00 31,638 0.726 45,503 1.045 4.11

4.54 35,932 0.825 63,747 1.463 7.94
5.00 39,589 0.909 81,116 1.862 9.85

6.00 45,537 1.045 123,679 2.839 13.01
7.00 51,596 1.184 172,246 3.954 15.54
8.00 57,766 1.326 226,927 5.210 31.64

9.00 64,047 1.470 287,833 6.608 49.02

10.00 70,449 1.617 355,081 8.152 420.90
10.50 73,681 1.691 391,114 8.979 740.22

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

6965-Top of Micropool

6966
6967

6967.48-WQCV WSEL
6967.75-EURV WSEL

MHFD-Detention, Version 4.06 (July 2022)

6969
6969.54-100 yr WSEL

6970
6971
6972
6973

6974-Spillway Crest
6975

6976-Top of Pond

6968

2518814_MHFD-Detention_v4-06_Interim.xlsm, Outlet Structure 7/28/2023, 8:26 AM



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 10 0.000

Selected BMP Type = EDB 6966 -- 1.00 -- -- -- 1,237 0.028 623 0.014

Watershed Area = 44.16 acres 6967 -- 2.00 -- -- -- 9,028 0.207 5,756 0.132

Watershed Length = 2,265 ft 6968 -- 3.00 -- -- -- 19,414 0.446 19,977 0.459
Watershed Length to Centroid = 1,455 ft 6969 -- 4.00 -- -- -- 31,638 0.726 45,503 1.045

Watershed Slope = 0.030 ft/ft 6970 -- 5.00 -- -- -- 39,589 0.909 81,116 1.862
Watershed Imperviousness = 73.00% percent 6971 -- 6.00 -- -- -- 45,537 1.045 123,679 2.839

Percentage Hydrologic Soil Group A = 100.0% percent 6972 -- 7.00 -- -- -- 51,596 1.184 172,246 3.954
Percentage Hydrologic Soil Group B = 0.0% percent 6973 -- 8.00 -- -- -- 57,766 1.326 226,927 5.210

Percentage Hydrologic Soil Groups C/D = 0.0% percent 6974 (Crest) -- 9.00 -- -- -- 64,047 1.470 287,833 6.608
Target WQCV Drain Time = 40.0 hours 6975 -- 10.00 -- -- -- 70,449 1.617 355,081 8.152

Location for 1-hr Rainfall Depths = User Input 6975.5 -- 10.50 -- -- -- 73,681 1.691 391,114 8.979
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 1.064 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 4.132 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 3.020 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 3.935 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 4.670 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 5.573 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 6.455 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 7.502 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 9.804 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 2.702 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 3.522 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 4.222 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 5.044 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 5.530 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 6.004 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 1.064 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 3.068 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 1.871 acre-feet -- -- -- --

Total Detention Basin Volume = 6.004 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 Recycling Facility

Pond A-Ultimate

MHFD-Detention, Version 4.06 (July 2022)

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)

2518814_MHFD-Detention_v4-06_Ultimate.xlsm, Basin 7/24/2023, 2:36 PM

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
FYI - if this is adjusted to "5-yr - Zone 1" and then if you play with the orifice plate and vertical orifice inputs, some of the Ratio Peak Outflow exceedances can be eliminated. Just an FYI if you want to try. 



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
3.78 H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
4.03 Zone 1 (WQCV) 4.03 Zone 1 (WQCV)
7.15 Zone 2 (EURV) 7.15 Zone 2 (EURV)
8.59 Zone 3 (100-year) 8.59 Zone 3 (100-year)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 4.03 1.064 Orifice Plate

Zone 2 (EURV) 7.15 3.068 Circular Orifice

Zone 3 (100-year) 8.59 1.871 Weir&Pipe (Restrict)

Total (all zones) 6.004
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
Centroid 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 = 4.03 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 sq. 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 1.35 2.69
Orifice Area (sq. inches) 3.00 3.00 3.00

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 Circular Not Selected Zone 2 Circular Not Selected

Invert of Vertical Orifice = 4.03 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.10 N/A ft2

Depth at top of Zone using Vertical Orifice = 7.15 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.18 N/A feet
Vertical Orifice Diameter = 4.20 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 = 7.35 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 7.35 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 4.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 9.01 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 12.66 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 6.33 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 = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.40 N/A ft2

Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 0.53 N/A feet
Restrictor Plate Height Above Pipe Invert = 11.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.49 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 9.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.48 feet

Spillway Crest Length = 120.00 feet Stage at Top of Freeboard = 10.48 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.69 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 8.94 acre-ft

Max Ponding Depth of Target Storage Volume = 8.45 feet Discharge at Top of Freeboard = 697.62 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) = 1.064 4.132 3.020 3.935 4.670 5.573 6.455 7.502 9.804
Inflow Hydrograph Volume (acre-ft) = N/A N/A 3.020 3.935 4.670 5.573 6.455 7.502 9.804
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.3 0.5 0.8 6.8 13.6 22.7 41.4

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.02 0.15 0.31 0.51 0.94

Peak Inflow Q (cfs) = N/A N/A 47.1 60.8 71.0 88.8 104.1 123.1 161.3
Peak Outflow Q (cfs) = 0.5 1.5 1.3 1.4 1.7 8.7 16.0 21.8 57.0

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 2.7 2.3 1.3 1.2 1.0 1.4
Structure Controlling Flow = Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 0.6 1.1 1.6 1.6
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 67 60 66 71 71 69 68 65
Time to Drain 99% of Inflow Volume (hours) = 40 72 64 71 77 77 77 76 75

Maximum Ponding Depth (ft) = 4.03 7.15 5.99 6.79 7.38 7.77 8.01 8.45 9.21
Area at Maximum Ponding Depth (acres) = 0.73 1.21 1.04 1.15 1.24 1.29 1.33 1.39 1.50

Maximum Volume Stored (acre-ft) = 1.066 4.133 2.818 3.697 4.415 4.895 5.223 5.807 6.905

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 4.06 (July 2022)

Sterling Ranch Recycling Facility
Pond A-Ultimate

Example Zone Configuration (Retention Pond)

2518814_MHFD-Detention_v4-06_Ultimate.xlsm, Outlet Structure 7/25/2023, 10:29 AM

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
See my comment on PDF pg 12 above about these exceedances. 

CDurham
Callout
Ratio needs to be nearer to 1.0

CDurham
Callout
Per Basin sheet, required 100-year volume is 6.00 ac-ft



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 2 1

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

Count_VertOrifice1 = 1 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 404
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 600

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 716
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 680

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 739 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 778 0.48

WQ Plate Flow at 100yr depth = 0.80 0.97(diameter = 1-1/8 inches) 50 Year 802
CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 846 1 Z1_Boolean
n*Cdw #1 = 0.62 1.20(diameter = 1-1/4 inches) 500 Year 922 1 Z2_Boolean
n*Cdo #1 = 0.96 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= N/A 1.59(diameter = 1-7/16 inches) Draintime Running
n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = N/A 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 2 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.95 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 2 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 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 12.00 390,000 700

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

MHFD-Detention, Version 4.06 (July 2022)
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 0.59 0.06 1.91
0:15:00 0.00 0.00 5.25 8.54 10.58 7.11 8.93 8.67 12.63
0:20:00 0.00 0.00 19.20 25.32 29.80 18.83 21.97 23.47 30.59
0:25:00 0.00 0.00 39.45 51.94 61.97 38.88 44.61 47.85 62.61
0:30:00 0.00 0.00 47.13 60.83 71.05 77.28 90.70 101.38 133.80
0:35:00 0.00 0.00 43.24 54.87 63.48 88.83 104.10 123.11 161.33
0:40:00 0.00 0.00 37.83 47.14 54.41 83.30 97.46 116.03 151.78
0:45:00 0.00 0.00 32.03 40.50 47.05 72.36 84.47 102.89 134.92
0:50:00 0.00 0.00 27.03 35.02 40.22 63.77 74.26 90.23 118.62
0:55:00 0.00 0.00 23.25 30.13 34.78 53.91 62.53 77.27 101.40
1:00:00 0.00 0.00 20.80 26.82 31.37 45.64 52.72 66.75 87.53
1:05:00 0.00 0.00 18.89 24.26 28.66 40.15 46.30 59.93 78.69
1:10:00 0.00 0.00 16.20 21.84 26.00 34.61 39.78 50.31 65.77
1:15:00 0.00 0.00 13.60 18.95 23.42 29.53 33.82 41.23 53.60
1:20:00 0.00 0.00 11.44 16.08 20.34 24.27 27.69 32.27 41.73
1:25:00 0.00 0.00 9.96 14.06 17.28 19.82 22.50 24.68 31.73
1:30:00 0.00 0.00 9.18 13.01 15.38 16.12 18.22 19.21 24.57
1:35:00 0.00 0.00 8.78 12.43 14.20 13.82 15.59 15.99 20.34
1:40:00 0.00 0.00 8.55 11.27 13.36 12.39 13.96 14.04 17.76
1:45:00 0.00 0.00 8.40 10.25 12.75 11.44 12.88 12.69 15.97
1:50:00 0.00 0.00 8.29 9.52 12.33 10.78 12.14 11.78 14.76
1:55:00 0.00 0.00 7.32 8.98 11.75 10.34 11.64 11.12 13.90
2:00:00 0.00 0.00 6.41 8.34 10.73 10.03 11.28 10.68 13.31
2:05:00 0.00 0.00 4.89 6.39 8.17 7.74 8.71 8.20 10.21
2:10:00 0.00 0.00 3.56 4.62 5.88 5.58 6.26 5.91 7.35
2:15:00 0.00 0.00 2.58 3.35 4.25 4.03 4.53 4.29 5.34
2:20:00 0.00 0.00 1.85 2.40 3.06 2.92 3.27 3.12 3.88
2:25:00 0.00 0.00 1.31 1.66 2.16 2.05 2.30 2.20 2.73
2:30:00 0.00 0.00 0.89 1.13 1.50 1.43 1.60 1.53 1.90
2:35:00 0.00 0.00 0.59 0.77 1.02 1.00 1.12 1.07 1.32
2:40:00 0.00 0.00 0.35 0.50 0.64 0.64 0.72 0.69 0.85
2:45:00 0.00 0.00 0.18 0.28 0.35 0.37 0.41 0.39 0.48
2:50:00 0.00 0.00 0.08 0.13 0.15 0.17 0.19 0.18 0.22
2:55:00 0.00 0.00 0.02 0.04 0.04 0.05 0.05 0.05 0.06
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

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 10 0.000 0 0.000 0.00

1.00 1,237 0.028 623 0.014 0.10

2.00 9,028 0.207 5,756 0.132 0.22

3.00 19,414 0.446 19,977 0.459 0.36

4.00 31,638 0.726 45,503 1.045 0.48

4.03 31,877 0.732 46,456 1.066 0.48
5.00 39,589 0.909 81,116 1.862 0.98

6.00 45,537 1.045 123,679 2.839 1.27
7.00 51,596 1.184 172,246 3.954 1.49

7.15 52,521 1.206 180,055 4.133 1.52
8.00 57,766 1.326 226,927 5.210 15.61
8.45 60,592 1.391 253,557 5.821 21.83

9.00 64,047 1.470 287,833 6.608 22.40

10.00 70,449 1.617 355,081 8.152 392.99
10.50 73,681 1.691 391,114 8.979 711.69

MHFD-Detention, Version 4.06 (July 2022)

6970
6971
6972

6972.15-EURV WSEL
6973

6973.45-100 yr WSEL
6974-Spillway Crest

6975
6975.50-Top of Pond

6969.03-WQCV WSEL

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

6965-Top of Micropool

6966
6967
6968
6969

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).

2518814_MHFD-Detention_v4-06_Ultimate.xlsm, Outlet Structure 7/25/2023, 10:29 AM



Chapter 12   Storage 

 
September 2017 Urban Drainage and Flood Control District 12-33 

Urban Storm Drainage Criteria Manual Volume 2 

 

 

 

Figure 12-21.  Embankment protection details and rock sizing chart (adapted from Arapahoe County) 

  

SPILLWAY RIPRAP CALCULATION

Q100 = 125 cfs, Crest = 120 ft.

Slope=20%

Use Type 
L Riprap

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Will spillway have a cutoff wall? If not, cross off this text to avoid confusion or add a note on this page explaining that a cutoff wall will not be used. 



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 20 2023

Spillway Overflow Channel (Wide)

Trapezoidal
Bottom Width (ft) =  10.00
Side Slopes (z:1) =  37.00, 55.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  100.00
Slope (%) =  3.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  125.00

Highlighted
Depth (ft) =  0.72
Q (cfs) =  125.00
Area (sqft) =  31.05
Velocity (ft/s) =  4.03
Wetted Perim (ft) =  76.26
Crit Depth, Yc (ft) =  0.76
Top Width (ft) =  76.24
EGL (ft) =  0.97

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

Elev (ft) Depth (ft)Section

99.50 -0.50

100.00 0.00

100.50 0.50

101.00 1.00

101.50 1.50

102.00 2.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 20 2023

Spillway Overflow Channel (Narrow)

Trapezoidal
Bottom Width (ft) =  10.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  2.25
Invert Elev (ft) =  100.00
Slope (%) =  3.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  125.00

Highlighted
Depth (ft) =  1.23
Q (cfs) =  125.00
Area (sqft) =  18.35
Velocity (ft/s) =  6.81
Wetted Perim (ft) =  20.14
Crit Depth, Yc (ft) =  1.40
Top Width (ft) =  19.84
EGL (ft) =  1.95

0 5 10 15 20 25 30 35 40

Elev (ft) Depth (ft)Section

99.50 -0.50

100.00 0.00

100.50 0.50

101.00 1.00

101.50 1.50

102.00 2.00

102.50 2.50

103.00 3.00

Reach (ft)



Q = C*A* square root (2gH)
C = 0.6 A = 25.58 sq ft g = 32.2

Head (ft) CA (2GH) Sqrt (2GH) Capacity
1 15.348 64.40 8.025 123.2
2 15.348 128.80 11.349 174.2
3 15.348 193.20 13.900 213.3
4 15.348 257.60 16.050 246.3
5 15.348 322.00 17.944 275.4
6 15.348 386.40 19.657 301.7

Emergency Spillway Overflow (Triple Type C Grate)
Orifice Flow Calculation

Peak Q100 Inflow = 123.1 cfs
Available Head = 2 ft

CDurham
Text Box
Label what inlet this is for

CDurham
Text Box
Use MHFD Inlet spreadsheet for Type C inlet
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Appendix D
Reference Materials







SITE
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Appendix E
Drainage Maps



A Westrian Company

STERLING RANCH RECYCLING FACILITY

 
 
 

EXISTING DRAINAGE MAP
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CDurham
Callout
Add to legend

CDurham
Text Box
Label all existing storm facilities as public or private

CDurham
Callout
Area does not match table or hydrology spreadsheet



A Westrian Company

STERLING RANCH RECYCLING FACILITY

 
 

PROPOSED DRAINAGE MAP
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Glenn Reese - EPC Stormwater
SW - Textbox
PPR2341 & SF2325

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
is this text supposed to be pointing to the easement line?

Glenn Reese - EPC Stormwater
Image

Glenn Reese - EPC Stormwater
SW - Textbox
Please provide a basic WQ summary table like the example below and/or a WQ treatment map with shading. 

Glenn Reese - EPC Stormwater
Polygon

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
This shaded area is shown within the LOD on the GEC Plans. So create a basin for this area and provide discuss and calcs in report above. 

CDurham
Text Box
LOT 2

CDurham
Text Box
LOT 1

CDurham
Callout
Per MHFD Pond spreadsheet, required 100-year volume is 6.00 ac-ft

CDurham
Callout
Show and label riprap outlet protection

CDurham
Callout
Label maintenance access

CDurham
Text Box
Label all storm facilities as public or private

CDurham
Callout
Label spillway overflow channel

CDurham
Callout
Is any riprap protection needed for flow at low point?



V1_Drainage Report - Final.pdf Markup Summary

Subject: SW - Textbox
Page Label: 1
Author: Glenn Reese - EPC Stormwater
Date: 10/16/2023 2:33:56 PM
Status: 
Color: 
Layer: 
Space: 

PPR2341 & SF2325

Glenn Reese - EPC Stormwater (30)

Subject: SW - Textbox with Arrow
Page Label: 7
Author: Glenn Reese - EPC Stormwater
Date: 10/18/2023 8:22:54 AM
Status: 
Color: 
Layer: 
Space: 

In each basin's paragraph below, state how WQ
treatment is or is not provided for each and any
applicable WQ exclusions.

Subject: SW - Highlight
Page Label: 10
Author: Glenn Reese - EPC Stormwater
Date: 10/18/2023 8:25:18 AM
Status: 
Color: 
Layer: 
Space: 

6-ft trickle channel,

Subject: SW - Textbox with Arrow
Page Label: 10
Author: Glenn Reese - EPC Stormwater
Date: 10/18/2023 8:25:15 AM
Status: 
Color: 
Layer: 
Space: 

Discuss the small section of 2-ft trickle channel
too. Is that just likely for the interim condition?

Subject: SW - Highlight
Page Label: 12
Author: Glenn Reese - EPC Stormwater
Date: 10/18/2023 9:47:41 AM
Status: 
Color: 
Layer: 
Space: 

For some minor storm events, the release rate is
higher
than the existing predevelopment flows. Due to the
Type A soils on the site, the predevelopment
calculated flows are low for the 2 through 10 year
storms. Therefore, the outlet structure was
designed to meet drain times for the WQCV,
EURV, and 100-year events.

Subject: SW - Textbox
Page Label: 12
Author: Glenn Reese - EPC Stormwater
Date: 10/18/2023 8:25:43 AM
Status: 
Color: 
Layer: 
Space: 

Cutoff Walls: Provide a discussion with supporting
data/calcs on whether cutoff walls are or are not
necessary for onsite emergency spillways and/or
drop structures.

8.14
23-XXX

LLC

PPR2341 & SF2325

FOR STERLING RECYCLING FACILITY    August 2023

AINAGE
es the parcel for the interim use of a recycling facility. The Rational
re used to design the proposed interim swales, culverts, storm sewer,
ed site was broken into eight basins including six on-site basins and
sed basin delineation is shown on the drainage basin map within
follows:

In each basin's paragraph below, state
how WQ treatment is or is not provided for
each and any applicable WQ exclusions.

te swales, culverts, and conveyan
 EDB was designed for the int
tions and re-work upon ultimate
ume, 6-ft trickle channel, and e
ed ultimate conditions. The for
n, to ensure the pond will fun
ment of the remaining undevelop

Page | 7

NERAL CONCEPT
project site is anticipated to be developed in phases, beginning with the development of the
ng Ranch Recycling Facility portion of Lot 1. This is known as the “interim condition”. In the
e, it is anticipated that Lot 1 will develop as multi-family, Lot 2 will develop as a heavy
trial area, proposed Sterling Ranch Road R.O.W. will develop as an urban non-residential
ctor roadway, unplatted land to the north of the site will develop as a commercial area, tract land
e east of the site will develop as heavy industrial, and Tract A will develop as the full-spectrum
. The timing and specific site details are largely unknown at this time. The fully developed site
ributary properties is referred to as the “ultimate condition”.

n-site swales, culverts, and conveyances were designed for the interim phase. The proposed full-
rum EDB was designed for the interim condition, although, to limit the amount of required
fications and re-work upon ultimate developed conditions, the outlet pipe, emergency spillway,
 volume, 6-ft trickle channel, and emergency overflow inlet structure, were all sized per the
pated ultimate conditions. The forebays and orifice plate were all designed per the interim
tion, to ensure the pond will function as required until the site further develops. Upon
opment of the remaining undeveloped lots, lot specific drainage report(s) must be submitted to
e the proposed full-spectrum EDB and drainage system designs herein are adequate to

mmodate the developed flows. The reports shall identify any proposed modification, if needed,

Discuss the small section of 2-ft trickle channel too. Is that just likely
for the interim condition?

Page | 9

north and tract land to the east) and the ultimate site, a lot specific drainage report shall be prepared
to confirm the adequacy of Pond A to accept, treat, and detain the developed flows per EPC
requirements and acceptable criteria.

Where possible, flows were routed through proposed swales to promote infiltration and reduce
runoff. Flows for the interim site are routed through the proposed swales and the proposed storm
sewer system to a proposed full-spectrum extended detention basin, Pond A. The proposed ultimate
WQCV for the pond shall be released within 40 hours and the ultimate EURV shall be released
within 72 hours. Proposed interim Basins B-F, OS1, and OS2 are tributary to the proposed Pond A.
The table below provides the volumes required for the proposed pond, along with the release rates for
the 5-year and 100-year storm. The proposed pond will utilize forebays, trickle channels, and an
outlet structure to dissipate energy and treat flows. The proposed outlet structure for this pond shall
reduce the release rates for the major storm events to less than historic rates to minimize adverse
impacts to downstream stormwater facilities. For some minor storm events, the release rate is higher
than the existing predevelopment flows. Due to the Type A soils on the site, the predevelopment
calculated flows are low for the 2 through 10 year storms. Therefore, the outlet structure was
designed to meet drain times for the WQCV, EURV, and 100-year events.

A broad crested weir lined with Type L buried soil riprap is provided as an emergency spillway for
Pond A. The emergency spillway provided will convey flows into a proposed outfall channel that
will direct flows to the proposed emergency overflow structure (Triple Type C sump inlet) to the
south of the existing sanitary lift station. This will ensure that emergency flows are captured within
existing infrastructure and are directed away from Aspen Meadows Subdivision Filing No. 2. The
released flows from Pond A discharges into the proposed emergency overflow structure and then
connects to an existing 10.33’x10.33’ storm junction box. Flows upstream from the north of this
junction within the existing 54” RCP storm line are Q5=30.7 cfs, Q100=233.4 cfs. The proposed
released flows combine with these existing flows and then continues within an existing 66” RCP
storm pipe. The existing 66” RCP has adequate capacity to convey the additional flows in both the
interim and ultimate conditions per the StormCAD calculations presented in Appendix C. Pond A

FINAL DRAINAGE REPORT FOR STERLING RECYCLING FACILI

WATER QUALITY
In accordance with Section 13.3.2.1 of the CCS/EPCDCM, full-spectrum
are provided for all developed basins. The ultimate condition was used to
to ensure the required volume, outlet structure and orifice plate design t
channels to ensure capacity for double the 2% peak inflow, and emerg
structure design to ensure freeboard and capacity. The emergency overf
sump inlets), was sized to have the capacity for the ultimate peak undeta
A and connects to the existing storm infrastructure that crosses M
condition will utilize the same pond grading design and outlet structure,

Cutoff Walls: Provide a discussion with supporting data/calcs on
whether cutoff walls are or are not necessary for onsite emergency
spillways and/or drop structures.
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What about Basin A? Discuss applicable WQ
exclusions.
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Per ECM Chap 3.2.8.B, “The proposed project or
developed land use shall not change historical
runoff values, cause downstream damage, or
adversely impact adjacent properties.” Increases
from the historical flowrates are allowable (with or
without full spectrum detention) if it is shown (via
text and/or calcs) that the flow increase can be
accommodated downstream (i.e., show that there
is a suitable outfall, per ECM Chap 3.2.4). If
applicable, reference the downstream facilities in a
DBPS or MDDP.
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Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 11:45:13 AM
Status: 
Color: 
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COST ESTIMATE

Include a cost estimate for each PBMP with line
items for all components (ex: riprap, road base,
forebay, trickle channel, outlet structure, outlet
pipe, spillway, etc). Input the total value into the
FAE form under “Permanent Pond/BMP (provide
engineer’s estimate)” in Section 1. The total should
not include grading, which is a separate line item in
Section 1: “Earthwork.”
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Per PDF page 8 of the Soils Report, groundwater
was encountered in two borings at only ~4-5ft
below grade, which would mean it could surface
into the pond (according to Section A-A Profile on
Sht 9 of the GEC Plan, the pond depth is 9-10ft).
See excerpts from MHFD's DCM volume 2 and 3
on the page below for potential concerns with
groundwater in an EDB and the recommended
mitigation options (like a clay or geomembrane
liner).

Per CDPHE's "Low Risk Discharge Guidance -
Discharges of Uncontaminated Groundwater to
Land," discharging groundwater to a pond or other
SW conveyance is prohibited unless properly
permitted through CDPHE. Please review this
guidance and the applicable permits. The guidance
is linked below, the permits can be found on
CDPHE's website. 

Please discuss this potential shallow groundwater
in the report text above.

firm the adequacy of Pond A to accept, treat, and detain the d
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runoff. Flows for the interim site are routed through the proposed swales and the proposed storm
sewer system to a proposed full-spectrum extended detention basin, Pond A. The proposed ultimate
WQCV for the pond shall be released within 40 hours and the ultimate EURV shall be released
within 72 hours. Proposed interim Basins B-F, OS1, and OS2 are tributary to the proposed Pond A.
The table below provides the volumes required for the proposed pond, along with the release rates for
the 5-year and 100-year storm. The proposed pond will utilize forebays, trickle channels, and an
outlet structure to dissipate energy and treat flows. The proposed outlet structure for this pond shall
reduce the release rates for the major storm events to less than historic rates to minimize adverse
impacts to downstream stormwater facilities. For some minor storm events, the release rate is higher
than the existing predevelopment flows. Due to the Type A soils on the site, the predevelopment
calculated flows are low for the 2 through 10 year storms. Therefore, the outlet structure was
designed to meet drain times for the WQCV, EURV, and 100-year events.

A broad crested weir lined with Type L buried soil riprap is provided as an emergency spillway for
Pond A. The emergency spillway provided will convey flows into a proposed outfall channel that
will direct flows to the proposed emergency overflow structure (Triple Type C sump inlet) to the
south of the existing sanitary lift station. This will ensure that emergency flows are captured within
existing infrastructure and are directed away from Aspen Meadows Subdivision Filing No. 2. The
released flows from Pond A discharges into the proposed emergency overflow structure and then
connects to an existing 10.33’x10.33’ storm junction box. Flows upstream from the north of this
junction within the existing 54” RCP storm line are Q5=30.7 cfs, Q100=233.4 cfs. The proposed
released flows combine with these existing flows and then continues within an existing 66” RCP
storm pipe. The existing 66” RCP has adequate capacity to convey the additional flows in both the
interim and ultimate conditions per the StormCAD calculations presented in Appendix C. Pond A

Per ECM Chap 3.2.8.B, “The proposed project or developed land use shall not change historical runoff values, cause downstream
damage, or adversely impact adjacent properties.” Increases from the historical flowrates are allowable (with or without full spectrum
detention) if it is shown (via text and/or calcs) that the flow increase can be accommodated downstream (i.e., show that there is a
suitable outfall, per ECM Chap 3.2.4). If applicable, reference the downstream facilities in a DBPS or MDDP.

1. "El Paso County and City of Colorado Springs Drainage Criteria Manual, Vol I & II”.

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

3.  Urban Storm Drainage Criteria Manual (Volumes 1, 2, and 3), Urban Drainage and Flood Control
District, June 2001.

COST ESTIMATE

Include a cost estimate for each PBMP with line items for all components (ex: riprap, road base,
forebay, trickle channel, outlet structure, outlet pipe, spillway, etc). Input the total value into the
FAE form under “Permanent Pond/BMP (provide engineer’s estimate)” in Section 1. The total
should not include grading, which is a separate line item in Section 1: “Earthwork.”

Per PDF page 8 of the Soils Report, groundwater
was encountered in two borings at only ~4-5ft
below grade, which would mean it could surface
into the pond (according to Section A-A Profile
on Sht 9 of the GEC Plan, the pond depth is
9-10ft). See excerpts from MHFD's DCM volume
2 and 3 on the page below for potential concerns
with groundwater in an EDB and the
recommended mitigation options (like a clay or
geomembrane liner).

Per CDPHE's "Low Risk Discharge Guidance -
Discharges of Uncontaminated Groundwater to
Land," discharging groundwater to a pond or
other SW conveyance is prohibited unless
properly permitted through CDPHE. Please
review this guidance and the applicable permits.
The guidance is linked below, the permits can be
found on CDPHE's website. 

Please discuss this potential shallow
groundwater in the report text above.
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Per ECM 3.3.4.A, ditches in developments
(roadside ditches excluded) that convey more than
15cfs should be in drainage easements. Please
create drainage easements and reflect them on the
plat.
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Per ECM 3.3.4.A, ditches in developments
(roadside ditches excluded) that convey
more than 15cfs should be in drainage
easements. Please create drainage
easements and reflect them on the plat.
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Per ECM 3.3.4.A, ditches in developments
(roadside ditches excluded) that convey more than
15cfs should be in drainage easements. Please
create drainage easements and reflect them on the
plat.
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Per ECM 3.3.4.A, ditches in developments
(roadside ditches excluded) that convey more than
15cfs should be in drainage easements. Please
create drainage easements and reflect them on the
plat.
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What about calcs for the 2ft wide trickle channel?
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What about calcs for the 2ft wide trickle channel?
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FYI - if this is adjusted to "5-yr - Zone 1" and then if
you play with the orifice plate and vertical orifice
inputs, some of the Ratio Peak Outflow
exceedances can be eliminated. Just an FYI if you
want to try.
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See my comment on PDF pg 12 above about
these exceedances.
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Per ECM 3.3.4.A, ditches in developments
(roadside ditches excluded) that convey
more than 15cfs should be in drainage
easements. Please create drainage
easements and reflect them on the plat.
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Per ECM 3.3.4.A, ditches in developments
(roadside ditches excluded) that convey
more than 15cfs should be in drainage
easements. Please create drainage
easements and reflect them on the plat.
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What about calcs for the
2ft wide trickle channel?
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What about calcs for the
2ft wide trickle channel?

Approximate 2-yr Detention Volume = 2.702 acre-feet --
Approximate 5-yr Detention Volume = 3.522 acre-feet --

Approximate 10-yr Detention Volume = 4.222 acre-feet --
Approximate 25-yr Detention Volume = 5.044 acre-feet --
Approximate 50-yr Detention Volume = 5.530 acre-feet --

Approximate 100-yr Detention Volume = 6.004 acre-feet --
--

Define Zones and Basin Geometry --
Zone 1 Volume (WQCV) = 1.064 acre-feet --

Zone 2 Volume (EURV - Zone 1) = 3.068 acre-feet --
Zone 3 Volume (100-year - Zones 1 & 2) = 1.871 acre-feet --

Total Detention Basin Volume = 6.004 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 --
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

FYI - if this is adjusted to
"5-yr - Zone 1" and then
if you play with the
orifice plate and vertical
orifice inputs, some of
the Ratio Peak Outflow
exceedances can be
eliminated. Just an FYI if
you want to try.

N/A 0.01 0.01 0.02 0.15
N/A 47.1 60.8 71.0 88.8
1.5 1.3 1.4 1.7 8.7
N/A N/A 2.7 2.3 1.3

Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow 
N/A N/A N/A 0.0 0.6
N/A N/A N/A N/A N/A
67 60 66 71 71
72 64 71 77 77

7.15 5.99 6.79 7.38 7.77
1.21 1.04 1.15 1.24 1.29
4.133 2.818 3.697 4.415 4.89

See my comment on
PDF pg 12 above about
these exceedances.
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Will spillway have a cutoff wall? If not, cross off this
text to avoid confusion or add a note on this page
explaining that a cutoff wall will not be used.
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Please provide a basic WQ summary table like the
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cutoff wall? If not, cross
off this text to avoid
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on this page explaining
that a cutoff wall will not
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Please provide a basic WQ summary table like the
example below and/or a WQ treatment map with
shading.
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This shaded area is shown within the LOD on the
GEC Plans. So create a basin for this area and
provide discuss and calcs in report above.
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24.05ac

eschoenheit (13)

Subject: Highlight
Page Label: 8
Author: eschoenheit
Date: 10/17/2023 8:14:15 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 8
Author: eschoenheit
Date: 10/17/2023 8:14:17 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 10
Author: eschoenheit
Date: 10/17/2023 7:47:55 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Text Box
Page Label: 13
Author: eschoenheit
Date: 10/18/2023 1:01:54 PM
Status: 
Color: 
Layer: 
Space: 

Provide calculations for impervious area for all lots
with type use for each lot and impervious value
assigned. 
The entire parcel is being platted for two lots. The
road and  24.05ac lot is missing drainage basin
fees. If the plan is to develop small lot single family
then calculate impervious based on this 24.05ac
area at 65% as detailed on page 5 above. If not
the area shall be assessed as industrial at 85% All
lots and road must be included. The Tract A
1.85ac for the EDB is the only area excluded. The
Letter of intent says Lot#1 will be developed as a
min-warehouse. Appropriate Impervious values
must be assigned between industrial and
commercial uses at time of plat.

This shaded area is
shown within the LOD
on the GEC Plans. So
create a basin for this
area and provide
discuss and calcs in
report above.
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AND BRIDGE FEES – STERLING RANCH RECYCLING FACILITY

ge Fee Bridge Fee Sterling Ranch
Drainage Fee

Sterling Ranch

p. Acre)  (Per Imp. Acre) Bridge Fee
821 $9,743 $102,430 $41,895

ch Recycling Facility drainage improvements were designed to meet or
y Drainage Criteria. The proposed development will not adversely affect
or surrounding development. This report is in conformance and meets the

m Drainage Criteria requirements for this site.

Provide calculations for impervious area for all lots with type use
for each lot and impervious value assigned. 
The entire parcel is being platted for two lots. The road and 
24.05ac lot is missing drainage basin fees. If the plan is to
develop small lot single family then calculate impervious based
on this 24.05ac area at 65% as detailed on page 5 above. If not
the area shall be assessed as industrial at 85% All lots and road
must be included. The Tract A 1.85ac for the EDB is the only
area excluded. The Letter of intent says Lot#1 will be developed
as a min-warehouse. Appropriate Impervious values must be
assigned between industrial and commercial uses at time of plat.
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What is drainage pattern? Swales, c&g, culverts,
storm system, etc?
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Date: 10/19/2023 4:13:01 PM
Status: 
Color: 
Layer: 
Space: 

Include a discussion on a suitable outfall. Does the
storm system which the proposed pond ties into,
release directly  into Sand Creek? Or are there
other conveyances prior to Sand Creek Channel?

Subject: Callout
Page Label: 1
Author: CDurham
Date: 10/19/2023 3:51:26 PM
Status: 
Color: 
Layer: 
Space: 

Indicate which basins contribute to each forebay

Subject: Callout
Page Label: 1
Author: CDurham
Date: 10/19/2023 3:52:23 PM
Status: 
Color: 
Layer: 
Space: 

How is overall imperviousness less than areas to
each forebay?

LING RANCH RECYCLING FACILITY

Sterling Ranch
Drainage Fee

Sterling Ranch

Bridge Fee
$102,430 $41,895

nage improvements were designed to mee
oposed development will not adversely af

Acres (ac)

4.3

d as follows:

=1.0 cfs) is 0.30 acres with a 2 percent impervious and is located 
e site. This basin is comprised of proposed undeveloped area. Runo
hwest to DP1 and then off-site to the adjacent property to the west. 
nage patterns off-site and outfalls to Sand Creek. In the existing con
th flow off-site in this same direction for a total flow of Q5=1

e than is proposed.

26.0 cfs) is 14.43 acres with a 20 percent impervious and is located
he site. This basin is comprised of part of a paved roadway, raw co
ith rebar stockpile, asphalt stockpile, weighing station, mobile c
ravel road, swales and undeveloped land. Runoff from this basin
 proposed swale that directs flows east to DP2. Runoff from D
0” FES at DP4.2.

What is drainage pattern? Swales,
c&g, culverts, storm system, etc?

Include a discussion on a suitable
outfall. Does the storm system
which the proposed pond ties into,
release directly  into Sand Creek?
Or are there other conveyances
prior to Sand Creek Channel?

OS1 9.42 0.90 0.96 0.0
OS2 0.36 0.90 0.96 0.0

TOTAL (W. FOREBAY) 34.49
TOTAL (N. FOREBAY) 5.18

TOTAL (POND) 42.29

Indicate which basins
contribute to each forebay

0.09 0.36 9.42 2.0% 0.09 0.36 2.0%
0.09 0.36 0.36 2.0% 0.09 0.36 2.0%

10.9%
12.5%
10.5%

How is overall
imperviousness less than
areas to each forebay?



Subject: Text Box
Page Label: 1
Author: CDurham
Date: 10/19/2023 2:14:11 PM
Status: 
Color: 
Layer: 
Space: 

Include what FR # is for each swale. If any are
over 0.8, include what will be done to mitigate it.

Subject: Text Box
Page Label: 1
Author: CDurham
Date: 10/19/2023 3:49:09 PM
Status: 
Color: 
Layer: 
Space: 

Provide calculations for riprap outlet protection

Subject: Text Box
Page Label: 1
Author: CDurham
Date: 10/19/2023 2:24:14 PM
Status: 
Color: 
Layer: 
Space: 

Use MHFD Inlet spreadsheet for Type C inlet

Subject: Callout
Page Label: 1
Author: CDurham
Date: 10/19/2023 5:31:05 PM
Status: 
Color: 
Layer: 
Space: 

100-yr undetained flow from development is 50 cfs
and flow in existing 54" RCP is 233 cfs. System
needs to be able to handle 283 cfs.

Subject: Callout
Page Label: 6
Author: CDurham
Date: 10/19/2023 3:40:48 PM
Status: 
Color: 
Layer: 
Space: 

Per DCM Section 6.3.3 minimum velocity for storm
sewer is 2.5 fps

Subject: Callout
Page Label: 4
Author: CDurham
Date: 10/19/2023 3:29:55 PM
Status: 
Color: 
Layer: 
Space: 

Ratio needs to be nearer to 1.0

=  9.48
=  1.77

Include what FR # is for
each swale. If any are over
0.8, include what will be
done to mitigate it.

Provide calculations for
riprap outlet protection

Use MHFD Inlet spreadsheet
for Type C inlet

tructure
Label

(cfs)
(Full Flow)

(cfs)
(in) n

(User Defined)
(ft)

(Calculated)
(ft/ft)

(Start)
(ft)

(S

X MH23-6 EX 66" 241.4 224.37 66 0.013 383 0.004 6,950.95 6,9
DP04-02 Pipe - (3) 8.0 37.87 24 0.013 200.3 0.028 6,962.51 6,9
DP04-01 Pipe - (4) 8.0 266.77 48 0.013 41.9 0.034 6,954.90 6,9
DP03-02 Pipe - (7) 10.8 25.71 18 0.013 46.4 0.06 6,969.26 6,9

100-yr undetained flow
from development is 50 cfs
and flow in existing 54"
RCP is 233 cfs. System
needs to be able to handle
283 cfs.

(ft) (ft) (ft)
6,957.40 6,961.41 6,959.19 10.74 0.8
6,961.08 6,965.12 6,961.83 12.47 0.1
6,961.05 6,961.10 6,961.09 1.73 0.6

Per DCM Section 6.3.3
minimum velocity for storm
sewer is 2.5 fps

Predevelopment Peak Q (cfs) = N/A N/A 0.3 0.5
Predevelopment Peak Q (cfs) = N/A N/A
 Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01

Peak Inflow Q (cfs) = N/A N/A 47.1 60.8
Peak Outflow Q (cfs) = 0.5 1.5 1.3 1.4

Outflow to Predevelopment Q = N/A N/A N/A 2.7
Structure Controlling Flow = Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice

elocity through Grate 1 (fps) = N/A N/A N/A N/A
elocity through Grate 2 (fps) = N/A N/A N/A N/A
7% of Inflow Volume (hours) = 38 67 60 66
9% of Inflow Volume (hours) = 40 72 64 71
Maximum Ponding Depth (ft) = 4.03 7.15 5.99 6.79
imum Ponding Depth (acres) = 0.73 1.21 1.04 1.15

mum Volume Stored (acre-ft) = 1.066 4.133 2.818 3.697

_v4-06_Ultimate.xlsm, Outlet Structure

Ratio needs to
be nearer to 1.0



Subject: Callout
Page Label: 4
Author: CDurham
Date: 10/19/2023 3:34:27 PM
Status: 
Color: 
Layer: 
Space: 

Per Basin sheet, required 100-year volume is 6.00
ac-ft

Subject: Text Box
Page Label: 5
Author: CDurham
Date: 10/19/2023 3:38:26 PM
Status: 
Color: 
Layer: 
Space: 

Label what inlet this is for

Subject: Text Box
Page Label: 5
Author: CDurham
Date: 10/19/2023 3:39:01 PM
Status: 
Color: 
Layer: 
Space: 

Use MHFD Inlet spreadsheet for Type C inlet

Subject: Callout
Page Label: [1] 24x36 Title Landscape
Author: CDurham
Date: 10/19/2023 3:42:10 PM
Status: 
Color: 
Layer: 
Space: 

Add to legend

Subject: Text Box
Page Label: [1] 24x36 Title Landscape
Author: CDurham
Date: 10/19/2023 3:42:35 PM
Status: 
Color: 
Layer: 
Space: 

Label all existing storm facilities as public or
private

Subject: Callout
Page Label: [1] 24x36 Title Landscape
Author: CDurham
Date: 10/19/2023 3:42:54 PM
Status: 
Color: 
Layer: 
Space: 

Area does not match table or hydrology
spreadsheet

N/A N/A N/A N/A
71 69 68 65
77 77 76 75

7.77 8.01 8.45 9.21
1.29 1.33 1.39 1.50
4.895 5.223 5.807 6.905

7/25/2023, 10:29 AM

Per Basin sheet, required
100-year volume is 6.00
ac-ft

Label what inlet this is for

6 15.34

Use MHFD Inlet spreadsheet
for Type C inlet

Add to legend

Label all existing storm facilities as public or private

Area does not match table
or hydrology spreadsheet



Subject: Text Box
Page Label: [1] 24x36 Title Landscape
Author: CDurham
Date: 10/19/2023 3:44:27 PM
Status: 
Color: 
Layer: 
Space: 

LOT 2

Subject: Text Box
Page Label: [1] 24x36 Title Landscape
Author: CDurham
Date: 10/19/2023 3:43:37 PM
Status: 
Color: 
Layer: 
Space: 

LOT 1

Subject: Callout
Page Label: [1] 24x36 Title Landscape
Author: CDurham
Date: 10/19/2023 3:45:46 PM
Status: 
Color: 
Layer: 
Space: 

Per MHFD Pond spreadsheet, required 100-year
volume is 6.00 ac-ft

Subject: Callout
Page Label: [1] 24x36 Title Landscape
Author: CDurham
Date: 10/19/2023 3:46:08 PM
Status: 
Color: 
Layer: 
Space: 

Show and label riprap outlet protection

Subject: Callout
Page Label: [1] 24x36 Title Landscape
Author: CDurham
Date: 10/19/2023 4:27:37 PM
Status: 
Color: 
Layer: 
Space: 

Label maintenance access

Subject: Text Box
Page Label: [1] 24x36 Title Landscape
Author: CDurham
Date: 10/19/2023 3:47:21 PM
Status: 
Color: 
Layer: 
Space: 

Label all storm facilities as public or private

LOT 2

LOT 1

Per MHFD Pond
spreadsheet, required
100-year volume is 6.00
ac-ft

Show and label riprap
outlet protection

Label maintenance access

Label all storm facilities as public or private



Subject: Callout
Page Label: [1] 24x36 Title Landscape
Author: CDurham
Date: 10/19/2023 3:49:44 PM
Status: 
Color: 
Layer: 
Space: 

Label spillway overflow channel

Subject: Callout
Page Label: [1] 24x36 Title Landscape
Author: CDurham
Date: 10/19/2023 4:27:43 PM
Status: 
Color: 
Layer: 
Space: 

Is any riprap protection needed for flow at low
point?

Label spillway
overflow channel

Is any riprap protection
needed for flow at low
point?
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