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

Mike Bramlett, Colorado P.E. 32314
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.

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

Conditions:
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PURPOSE

This document is the Drainage Letter for Sterling Ranch Road and Briargate Parkway Interim Plan.
The purpose of this report is to identify on-site and off-site drainage patterns, storm sewer, culvert
and inlet locations, areas tributary to the site, and to safely route developed storm water to adequate
outfall facilities during the interim condition of development and the construction of Sterling Ranch
Road and Briargate Parkway.

GENERAL SITE DESCRIPTION

GENERAL LOCATION
Sterling Ranch and Briargate Parkway Interim Plan (hereby referred to as the “site”) is a proposed
development within the Sterling Ranch master planned community with a total area of approximately
376 acres that are presently undeveloped.

The site is located in portions of Section 33 & 34, Township 12 South, Range 65 West of the Sixth
Principal Meridian in El Paso County, State of Colorado. The site is bounded by Sand Creek to the
west, Sterling Ranch Road cuts through the site, and future development land borders the site to the
south, north and east. Refer to the vicinity map in Appendix A for additional information.

DESCRIPTION OF PROPERTY
In the interim condition, the property will be roadway (approximately 17 acres), open space and
drainage tracts (approximately 359 acres). The site is comprised of variable sloping grasslands that
generally slope(s) downward to the southwest at 1 to 6% towards the Sand Creek tributary basin.

Soils for this project are classified as Blakeland Loamy Sand (8) and Gravelly Sandy Loam (19).
These soils are characterized as hydrologic soil types Type A. Group A soils exhibit high infiltration
rates when thoroughly wet, and consist mainly of deep, well drained to excessively drained sands or
gravelly sands. Pring Coarse Sandy Loam (71) is characterized as Hydrologic Soil Types “B”. Group
B soils exhibit moderate infiltration rate when thoroughly wet, and consist primarily of deep,
moderately well drained or well drained soils that have moderately fine texture to moderately coarse
texture. Refer to the soil survey map in Appendix A for additional information.

There are no major drainage ways running through the site, although the site is tributary to Sand
Creek located immediately to the west of the site. Currently, Kiowa Engineering Corp. is performing
studies and plans to address Sand Creek stabilization.

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



PRELIMINARY DRAINAGE REPORT FOR STERLING RANCH ROAD   Dec 2021
& BRIARGATE PARKWAY

Page | 2

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

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 C. The Sand Creek DBPS assumed the Sterling Ranch East of Sand Creek property to
have a "single family residential" use for the majority of the site.

The site was also previously studied in the Master Development Drainage Plan (MDDP) for Sterling
Ranch prepared by M&S Civil Consultants, INC in October 2018. Excerpts from this report can be
found in Appendix C. The Sterling Ranch MDDP assumed a mix of low density to medium density
and single family residential lots ranging in size from 0.1 to 1.0 acres for the Sterling Ranch Phase 3
site. The proposed Sterling Ranch master plan is a mix of; school, multi-family, single-family, and
parks and open space. The proposed drainage on the site closely follows the approved "Master
Development Drainage Plan for Sterling Ranch", (MMDP). The site is tributary to Pond FSD14A,
and Pond FSD11B as well as future ponds FSD16A, FSD16B, AND FSD14B.

The site generally drains from north to southwest. Currently, the site is used as pasture land for cattle.
Sand Creek is located west of the site running north to south. This reach of drainage conveyance is
not currently improved. Currently, Kiowa is performing studies and plans to address Sand Creek
stabilization adjacent to the site.

EXISTING SUB-BASIN DRAINAGE

The existing / predeveloped condition of the site was broken into five major basins. The basin and
sub-basin delineation is shown in the existing drainage map in Appendix E and is described as
follows:
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Sub-basin EX1 (Q5= 24.0cfs, Q100=176.3cfs) is 178.68 acres and 2 percent impervious consists of the
northern portion of Sterling Ranch Phase 3. Runoff from this basin sheet flows from the north to
south to design point EX1 at the northern edge of future Briargate Parkway.

Sub-basin EX2 (Q5= 2.8cfs, Q100=20.6cfs) is 14.67 acres and 2 percent impervious and consists the
northeast portion of Sterling Ranch Phase 3. Runoff from this basin sheet flows south to design point
EX2 located just north of future Briargate Parkway.

Sub-basin EX3 (Q5= 21.7cfs, Q100=159.2cfs) is 160.58 acres and 2 percent impervious and is located
onsite in the central part of the site. Runoff from this basin drains southwest to design point EX3
along the eastern edge of Sand Creek.

Sub-basin EX4 (Q5= 6.0cfs, Q100=44.3cfs) is 36.46 and is 2 percent impervious and is located on the
eastern portion of the site. Runoff from this basin sheet flows southwest to design point EX4 located
just east of future Sterling Ranch Road.

PROPOSED DRAINAGE CONDITIONS

PROPOSED SUB-BASIN DRAINAGE
The proposed site was broken into two major basins: Basin A (Briargate Parkway), Basin B (Sterling
Ranch Road), and two offsite basins.  The proposed basin (and sub-basin) delineation is shown on
the drainage basin map within Appendix E and is described as follows.

Basin A1 (Q5= 10.5 cfs, Q100=21.2cfs) is 4.95 acres and 67 percent impervious and is comprised of
Briargate Parkway. Runoff from this basin drains to design point 1, an on grade inlet at the northeast
corner of the basin. Collected runoff is piped east to pond FSD16 and will outfall to Sand Creek.

Basin A2 (Q5= 10.4 cfs, Q100=21.1 cfs) is 4.97 acres and 68 percent impervious is comprised of
Briargate Parkway. Runoff from this basin drains to design point 2, an on grade inlet on the southeast
corner of the basin. Collected runoff is piped east to pond FSD16 and will outfall to Sand Creek.

Basin A3 (Q5= 5.1 cfs, Q100=10.5 cfs) is 2.01 acres and 62 percent impervious is comprised of
Briargate Parkway. Runoff from this basin drains to an on grade inlet located at design point 6 in
confluence with uncaptured upstream flows from basin A2. The flow will be piped to northeast pond
FSD16 and will outfall to Sand Creek.

Basin A4 (Q5= 4.1 cfs, Q100=8.5 cfs) is 1.63 acres and 66 percent impervious is comprised of
Briargate Parkway. Runoff from this basin drains to an on grade inlet located at design point 4 in
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confluence with uncaptured upstream flows from basin A1. The flow will be piped to future
detention pond FSD16 and will outfall to Sand Creek.

Basin B1 (Q5= 5.2 cfs, Q100=10.7 cfs) is 1.9 acres and 65 percent impervious is comprised of Sterling
Ranch Road. Runoff from this basin drains to an on grade inlet at design point 8 in confluence with
uncaptured upstream flows from basin A4. Collected runoff is piped southwest then conveyed via a
proposed swale to pond FSD14A and will outfall to Sand Creek.

Basin B2 (Q5= 5.1 cfs, Q100=10.9 cfs) is 2.06 acres and 60 percent impervious is comprised of
Sterling Ranch Road. Runoff from this basin drains to an on grade inlet at design point 7. Collected
runoff is piped southwest then conveyed via a proposed swale to pond FSD14A and will outfall to
Sand Creek.

Basin B3 (Q5= 3.3 cfs, Q100=6.8 cfs) is 1.27 acres and 64 percent impervious is comprised of Sterling
Ranch Road. The runoff from this basin drains to an on grade inlet located at design point 11 in
confluence with uncaptured upstream flows from basin B1. The flow will be piped northwest then
conveyed via a proposed swale to detention pond FSD14A and will outfall to Sand Creek.

Basin B4 (Q5= 3.3 cfs, Q100=6.8 cfs) 1.33 acres and 61 percent impervious is comprised of Sterling
Ranch Road. The runoff from this basin drains to an on grade inlet located at design point 10 in
confluence with uncaptured upstream flows from basin B2. The flow will be piped northwest then
conveyed via the proposed swale to detention pond FSD14A and will outfall to Sand Creek.

Basin B5 (Q5= 2.3cfs, Q100=4.9 cfs) 0.89 acres and 61 percent impervious is comprised of Sterling
Ranch Road. The runoff from this basin drains to an on grade inlet located at design point 15 in
confluence with uncaptured upstream flows from basin B3. The flow will be piped northwest then
conveyed via a proposed swale to detention pond FSD14A and will outfall to Sand Creek.

Basin B6 (Q5= 2.5 cfs, Q100=5.2 cfs) 0.91 acres and 63 percent impervious is comprised of a Sterling
Ranch Road. The runoff from this basin drains to an on grade inlet located at design point 14 in
confluence with uncaptured upstream flows from basin B4. The flow will be piped northwest then
conveyed via a proposed swale to detention pond FSD14A and will outfall to Sand Creek.

Basin B7 (Q5= 2.4 cfs, Q100=5.3 cfs) is 1.08 acres and 52 percent impervious is comprised of Sterling
Ranch Road. The runoff from basin B7 drains to an on grade inlet located at design point 19 in
confluence with uncaptured upstream flows from basin B5. The flow will be piped northwest then
conveyed via a proposed swale to detention pond FSD14A and will outfall to Sand Creek.

Basin B8 (Q5= 2.9 cfs, Q100=6.2 cfs) is 1.16 acres and 58 percent impervious is comprised of Sterling
Ranch Road. Runoff from basin B8 drains to an on grade inlet located at design point 18 in
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confluence with uncaptured upstream flows from basin B6. The flow will be piped north then
conveyed via a proposed swale to detention pond FSD14A and will outfall to Sand Creek.

Basin B9 (Q5= 4.3 cfs, Q100=9.7 cfs) is 1.98 acres and 51 percent impervious is comprised of Sterling
Ranch Road. Runoff from basin B9 drains to a sump inlet located at design point 23 in confluence
with uncaptured upstream flows from basin B7. The flow will be piped to detention pond FSD14A
and will outfall to Sand Creek.

Basin B10 (Q5= 5.0 cfs, Q100=11.0 cfs) is 2.19 acres and 53 percent impervious is comprised of
Sterling Ranch Road. Runoff from basin B10 drains to a sump inlet located at design point 22 in
confluence with uncaptured upstream flows from basin B8. The flow will be piped to detention pond
FSD14A and will outfall to Sand Creek.

Basin B11 (Q5=16.6cfs, Q100=121.6cfs) is 126.23 acres and 2 percent impervious is comprised of
open space. Runoff from basin B11 drains to a detention pond at design point 25. Runoff from Basin
B11 sheet flow southwest and will be conveyed via a proposed swale to detention pond FSD14A and
will outfall to Sand Creek.

Basin C1 (Q5=1.6 cfs, Q100=11.8 cfs) is 5.87 acres and 2 percent impervious is comprised of open
space. Runoff from basin C1 will be conveyed via a proposed swale then piped southwest to
detention pond FSD14A.

Basin OS1 (Q5= 23.8 cfs, Q100=174.5 cfs) is 176.86 acres and 2 percent impervious and is comprised
of future development including open space area, single family residential lots and local roads. Basin
OS1 is located north of Briargate Parkway. Runoff from this basin drains southeast and is conveyed
via a proposed swale to Pond FSD16.

Basin OS2 (Q5= 7.7cfs, Q100=56.7 cfs) is 39.27 acres and 2 percent impervious and is comprised of
open space area. Basin OS2 is located northeast of the intersection of Briargate Parkway and Sterling
Ranch Road. Runoff from this basin drains southwest to Pond FSD16.

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
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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. Onsite 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 2 - 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. Sumps and on-grade inlets were sized using UDFCD UD-
Inlet v4.06 as shown in Appendix C. Manning’s equation was used to size the proposed pipes in this
report and StormCAD was used to model the proposed storm sewer system and to analyze the
proposed HGL calculations for the Construction Drawings.
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DRAINAGE FACILITY DESIGN
GENERAL CONCEPT
The proposed stormwater conveyance system was designed to convey the developed Sterling Ranch
– East of Sand Creek roadway runoff and treat the interim condition in the interim, full spectrum
water quality and detention ponds via storm sewer. The proposed interim ponds were designed to
release at less than historic rates to minimize adverse impacts downstream. Treated water will outfall
directly into the Sand Creek drainage way, where it will eventually outfall into Fountain Creek.  A
proposed drainage map is presented in Appendix D showing locations of the ponds.

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

Step 1 – Reducing Runoff Volumes:  The Sterling Ranch East of Sand Creek development project
consists of Sterling Ranch Road and Briargate Parkway with open spaces and lawn areas interspersed
within the development which helps disconnect impervious areas and reduce runoff volumes.

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 channel stabilization
being designed by Kiowa adjacent to the site and on future projects within the basin to stabilize
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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 the proposed full
spectrum water quality detention ponds. The runoff from this site will be collected within inlets and
conveyed to the proposed ponds via storm sewer and/ or swales. The outlet structure will be designed
to detain the water quality capture volume (WQCV) for 40 hours, and the extended urban runoff
volume (EURV) for 72 hours. All flows released from the ponds will be reduced to less than historic
rates.

Step 4 –BMPs will be utilized to minimize off-site contaminants and to protect the downstream
receiving waters.  The permanent erosion control BMPs include asphalt drives, storm inlets and
storm pipe, four full spectrum water quality and detention ponds, and permanent vegetation.

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. This site will drain into two Full Spectrum Drainage Interim
Ponds FSD14A and FSD16. Further details as well as all pond volume, water quality, and outfall
calculations are included in the Appendix C of this report. A summary of Interim Pond FSD14A and
FSD16 has been included below for reference. Ponds FSD14A and FSD16 will be sized per the
MDDP and will be designed with the corresponding future development.

Table 3. Pond Volumes & Release Rates
REQUIRED
VOLUME
(AC-FT)

VOLUME
PROVIDED

(AC-FT)

WQCV
 (AC-FT)

EURV
(AC-FT)

5-YEAR
RELEASE

(CFS)

ALLOWABLE 5-
YEAR RELEASE

(CFS)

100-YEAR
RELEASE

(CFS)

ALLOWABLE
100-YEAR

RELEASE (CFS)
POND
FSD14A

4.67 9.98 0.64 N/A 6.5 7.5 126.3 142.2

POND
FSD16

6.56 13.29 0.78 N/A 16.4 9.2 150.6 156.6

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 district shall be responsible for the inspection, maintenance, rehabilitation and
repair of stormwater and erosion control facilities located on the property unless another party
accepts such responsibility in writing and responsibility is properly assigned through legal
documentation. Access is provided from onsite facilities and easements for proposed infrastructure
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located offsite. We respectfully request that the Operation & Maintenance Manual be submitted in
conjunction with the construction documents, prior to obtaining a grading permit.

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):.

2020 DRAINAGE AND BRIDGE FEES – STERLING RANCH PHASE 3

Impervious
Acres (ac)

Drainage Fee Bridge Fee Sterling Ranch
Drainage Fee

Sterling Ranch

 (Per Imp. Acre)  (Per Imp. Acre) Bridge Fee
17.38 $20,387 $8,339 $354,326 $6,158,187

SUMMARY

The proposed Sterling Ranch East of Sand Creek drainage improvements were designed to meet or
exceed the El Paso County Drainage Criteria. The proposed development will not adversely affect
the offsite drainageways or surrounding development. This report is in conformance and meets the
latest El Paso County Storm Drainage Criteria requirements for this site.
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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 89.8 12.7%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 464.8 65.6%

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 153.8 21.7%

Totals for Area of Interest 708.4 100.0%

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

10/5/2020
Page 3 of 4



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

10/5/2020
Page 4 of 4





PRELIMINARY DRAINAGE REPORT FOR STERLING RANCH PHASE 3    Dec 2020

Appendix B
Hydrologic Calculations



Sterling Ranch Subdivision- Existing Project Name: Sterling Ranch Phase 3
El Paso County Project No.:

Calculated By: CGV
Checked By: RAB

Date: 

C5 C100

EX1 178.68 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 178.68 2.0% 0.08 0.35 2.0%

EX2 14.67 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 14.67 2.0% 0.08 0.35 2.0%

EX4 36.46 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 36.46 2.0% 0.08 0.35 2.0%

EX3 160.58 0.90 0.96 0.00 0.0% 0.45 0.59 0.00 0.0% 0.59 0.70 0.00 0.0% 0.08 0.35 160.58 2.0% 0.08 0.35 2.0%
TOTAL (EX1-EX4) 390.39 2.0%

TOTAL 390.39 2.0%

C100

Basins Total 
Weighted C 

Values

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

Impervious)

C5 C100
Area 
(ac)

Weighted 
% Imp.

COMPOSITE % IMPERVIOUS & COMPOSITE EXISTING RUNOFF COEFFICIENT CALCULATIONS

Weighted % 
Imp.

Basins Total 
Weighted % 

Imp.
Basin ID C5

Area 
(ac)

Historical Analysis (2% 
Impervious)

C5
Area 
(ac)

Weighte
d % Imp.

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

Neighborhood Area (70% Impervious)

Weighted 
% Imp.

C5
Area 
(ac)

C100

Total 
Area (ac)

Subdivision:
Location:

10/8/20

25188.03

C100
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Subdivision: Sterling Ranch Subdivision- Existing Project Name: Sterling Ranch Phase 3
Location: El Paso County Project No.:

Calculated By: CGV
Checked By: RAB

Date: 10/8/20

EX1 178.68 2.0% 0.00 178.68 0.00 0% 100% 0% 0.01 0.01 0.05 0.13 0.44 0.49 0.01 0.44

EX2 14.67 2.0% 0.00 14.67 0.00 0% 100% 0% 0.02 0.02 0.07 0.17 0.46 0.52 0.02 0.46

EX3 160.58 2.0% 0.00 160.58 0.00 0% 100% 0% 0.02 0.02 0.07 0.17 0.46 0.52 0.02 0.46

EX4 36.46 2.0% 0.00 36.46 0.00 0% 100% 0% 0.02 0.02 0.07 0.17 0.46 0.52 0.02 0.46

TOTAL 390.39 2.0% 0.00 390.39 0.00 0% 100% 0% --- --- --- --- --- --- 0.02 0.45

Minor Coefficients Major Coefficients

C5,B C5,C/D C100,A C100,B C100,C/D

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Basins Total 
Weighted C5

Basins Total 
Weighted C100Basin ID

Area A
(ac)

Area B
(ac)

Area C/D
(ac)

% A
(ac)

% B
(ac)

% C/D
(ac)

C5,A

25188.03

Total Area 
(ac)

Basins Total 
Weighted % 

Imp.

Hydrologic Soil Group Hydrologic Soil Group
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Subdivision: Sterling Ranch Subdivision- Existing Project Name: Sterling Ranch Phase 3
Location: El Paso County Project No.:

Calculated By: CGV
Checked By: RAB

Date: 10/8/20

FINAL

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

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

EX1 178.68 A 2% 0.08 0.35 1275 2.5% 48.7 2184 2.4% 10.0 1.5 23.7 72.4 3459.0 51.2 51.2

EX2 14.67 A 2% 0.08 0.35 1101 2.7% 43.9 551 2.5% 10.0 1.6 5.8 49.7 1652.0 31.9 31.9

EX4 36.46 A 2% 0.08 0.35 1037.38 2.4% 44.4 941 1.5% 10.0 1.2 12.9 57.2 1978.3 39.5 39.5

EX3 160.58 A 2% 0.08 0.35 974 2.1% 44.9 1892 1.8% 10.0 1.3 23.4 68.3 2866.0 50.9 50.9

NOTES:                                                                      

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

EXISTING
STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.03
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Project Name: Sterling Ranch Phase 3
Subdivision: Sterling Ranch Subdivision- Existing Project No.:

Location: El Paso County Calculated By: CGV
Design Storm: Checked By: RAB

Date: 

TRAVEL TIME

STREET
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)
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t t
 (m
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) REMARKS

EX1 EX1 178.68 0.08 51.2 14.29 1.68 24.0

EX2 EX2 14.67 0.08 31.9 1.17 2.39 2.8

EX3 EX3 160.58 0.08 50.9 12.85 1.69 21.7

EX4 EX4 36.46 0.08 39.5 2.92 2.07 6.0

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 - EXISTING
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.03

10/8/20
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Project Name: Sterling Ranch Phase 3
Subdivision: Sterling Ranch Subdivision- Existing Project No.:

Location: El Paso County Calculated By: CGV
Design Storm: Checked By: RAB

Date: 

TRAVEL TIME

Description

D
es
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Po
in
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ID
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t c
 (m

in
)

C*
A 

(a
c)

I 
(in

/h
r)

Q
 (c

fs
)

tc
 (m
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EX1 EX1 178.68 0.35 51.2 62.54 2.82 176.3

EX2 EX2 14.67 0.35 31.9 5.13 4.01 20.6

EX3 EX3 160.58 0.35 50.9 56.20 2.83 159.2

EX4 EX4 36.46 0.35 39.5 12.76 3.47 44.3
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 - EXISTING

(RATIONAL METHOD PROCEDURE)

25188.03

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

10/8/20

STREET/SWALE
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Sterling Ranch Rd & Briargate Pkwy Project Name: Sterling Ranch Phase 3
El Paso County Project No.:

Calculated By: CGV
Checked By: RAB

Date: 12/2/21

C5 C100

A1 4.95 0.90 0.96 3.28 66.3% 0.08 0.35 1.67 0.7% 0.62 0.75 66.9%

A2 4.97 0.90 0.96 3.33 67.0% 0.08 0.35 1.64 0.7% 0.63 0.76 67.7%

A3 2.01 0.90 0.96 1.23 61.2% 0.08 0.35 0.78 0.8% 0.58 0.72 62.0%

A4 1.63 0.90 0.96 1.06 65.0% 0.08 0.35 0.57 0.7% 0.61 0.75 65.7%

B1 1.90 0.90 0.96 1.23 64.7% 0.08 0.35 0.67 0.7% 0.61 0.74 65.4%

B2 2.06 0.90 0.96 1.21 58.7% 0.08 0.35 0.85 0.8% 0.56 0.71 59.6%

B3 1.27 0.90 0.96 0.80 63.0% 0.08 0.35 0.47 0.7% 0.60 0.73 63.7%

B4 1.33 0.90 0.96 0.80 60.2% 0.08 0.35 0.53 0.8% 0.57 0.72 60.9%

B5 0.89 0.90 0.96 0.54 60.7% 0.08 0.35 0.35 0.8% 0.58 0.72 61.5%

B6 0.91 0.90 0.96 0.57 62.6% 0.08 0.35 0.34 0.7% 0.59 0.73 63.4%

B7 1.08 0.90 0.96 0.55 50.9% 0.08 0.35 0.53 1.0% 0.50 0.66 51.9%

B8 1.16 0.90 0.96 0.66 56.9% 0.08 0.35 0.50 0.9% 0.55 0.70 57.8%

B9 1.98 0.90 0.96 0.98 49.5% 0.08 0.35 1.00 1.0% 0.49 0.65 50.5%

B10 2.19 0.90 0.96 1.14 52.1% 0.08 0.35 1.05 1.0% 0.51 0.67 53.0%

B11 126.23 0.90 0.96 0.00 0.0% 0.08 0.35 126.23 2.0% 0.08 0.35 2.0%

C1 5.87 0.90 0.96 0.00 0.0% 0.08 0.35 5.87 2.0% 0.08 0.35 2.0%

OS1 176.86 0.90 0.96 0.00 0.0% 0.08 0.35 176.86 2.0% 0.08 0.35 2.0%
OS2 39.27 0.90 0.96 0.00 0.0% 0.08 0.35 39.27 2.0% 0.08 0.35 2.0%

Basins Total 
Weighted C 

Values
Basin ID

C100

Total Area (ac)

COMPOSITE % IMPERVIOUS & COMPOSITE PROPOSED RUNOFF COEFFICIENT CALCULATIONS

25188.03

Basins Total 
Weighted % 

Imp.
C5

Area 
(ac)

Lawn/ Historic (2% Impervious)

C5
Area 
(ac)

Weighte
d % Imp.

Streets/ Walks (100% Impervious)

Weighted 
% Imp.

Subdivision:
Location:

C100
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C5 C100

Basins Total 
Weighted C 

Values
Basin ID

C100

Total Area (ac)
Basins Total 
Weighted % 

Imp.
C5

Area 
(ac)

Lawn/ Historic (2% Impervious)

C5
Area 
(ac)

Weighte
d % Imp.

Streets/ Walks (100% Impervious)

Weighted 
% Imp.

C100

Pond FSD 16 (Total of A 
and OS) 229.69 5.8%

Pond FSD 14A                
(Total of B) 141.00 7.9%

Pond FSD 14B (Total of C) 5.87 2.0%
TOTAL 376.56 5.4%
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Subdivision: Sterling Ranch Rd & Briargate Pkwy Project Name: Sterling Ranch Phase 3
Location: El Paso County Project No.:

Calculated By: CGV
Checked By: RAB

Date: 12/2/21

FINAL

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

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

A1 4.95 A 66.9% 0.62 0.75 37 2.5% 3.9 1330 0.8% 20.0 1.8 12.5 16.4 1367.0 28.3 16.4

A2 4.97 A 67.7% 0.63 0.76 37 2.5% 3.8 1332 0.7% 20.0 1.7 13.2 17.0 1369.0 28.8 17.0

A3 2.01 A 62.0% 0.58 0.72 50 4.0% 4.2 552 1.0% 20.0 2.0 4.6 8.8 602.0 20.7 8.8

A4 1.63 A 65.7% 0.61 0.75 50 2.3% 4.7 590 0.9% 20.0 1.9 5.3 10.0 640.0 20.6 10.0

B1 1.90 A 65.4% 0.61 0.74 30 2.7% 3.5 745 2.1% 20.0 2.9 4.3 7.8 775.0 19.6 7.8

B2 2.06 A 59.6% 0.56 0.71 30 2.7% 3.8 757 2.1% 20.0 2.9 4.4 8.2 787.0 20.9 8.2

B3 1.27 A 63.7% 0.60 0.73 30 2.3% 3.8 714 1.5% 20.0 2.4 4.9 8.6 744.0 20.6 8.6

B4 1.33 A 60.9% 0.57 0.72 30 2.3% 4.0 760 1.5% 20.0 2.5 5.1 9.1 790.0 21.5 9.1

B5 0.89 A 61.5% 0.58 0.72 30 2.5% 3.8 559 1.5% 20.0 2.4 3.8 7.6 589.0 19.9 7.6

B6 0.91 A 63.4% 0.59 0.73 30 2.5% 3.7 495 1.5% 20.0 2.4 3.4 7.1 525.0 19.0 7.1

B7 1.08 A 51.9% 0.50 0.66 30 2.5% 4.4 531 1.5% 20.0 2.4 3.6 8.0 561.0 21.6 8.0

B8 1.16 A 57.8% 0.55 0.70 30 2.5% 4.0 526 1.5% 20.0 2.4 3.6 7.6 556.0 20.4 7.6

B9 1.98 A 50.5% 0.49 0.65 30 2.5% 4.5 628 2.3% 20.0 3.0 3.4 7.9 658.0 21.7 7.9

B10 2.19 A 53.0% 0.51 0.67 30 2.5% 4.3 645 2.3% 20.0 3.0 3.5 7.9 675.0 21.3 7.9

B11 126.23 A 2.0% 0.08 0.35 700 2.0% 38.8 2340 2.0% 20.0 2.8 13.8 52.6 3040.0 55.4 52.6

C1 5.87 A 2.0% 0.08 0.35 150 20.0% 8.4 1300 2.0% 20.0 2.8 7.7 16.1 1450.0 42.2 16.1

OS1 176.86 A 2.0% 0.08 0.35 1275 2.0% 52.3 2184 2.4% 20.0 3.1 11.8 64.1 3459.0 51.2 51.2
OS2 39.27 A 2.0% 0.08 0.35 786 1.8% 42.5 403 2.3% 20.0 3.0 2.2 44.7 1189.0 30.4 30.4

NOTES:                                                                      

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

PROPOSED
STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25188.03
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Project Name: Sterling Ranch Phase 3
Subdivision: Sterling Ranch Rd & Briargate Pkwy Project No.:

Location: El Paso County Calculated By: CGV
Design Storm: Checked By: RAB

Date: 
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800 1.9 7.0 Future Development to Pond FSD16
OS1 OS1 176.86 0.08 51.2 14.15 1.68 23.8 23.8 14.15 0.9 60

0.1 0.03 0.9 65 1.4 0.8 On-grade inlet, bypass to DP6
2 A2 4.97 0.63 17.0 3.13 3.33 10.4 10.3 3.10 0.5 18 Capture to DP1

0.0 0 0.9 860 1.4 10.1 On-grade inlet, bypass to DP4
1 A1 4.95 0.62 16.4 3.09 3.39 10.5 17.8 6.19 3.27 20.2 20.2 6.19 0.5 24 Capture to DP5

0.0 0 0.9 25 1.4 0.3 On-grade inlet, bypass to future Briargate Pkwy
4 A4 1.63 0.61 10.0 1.00 4.13 4.1 27.9 1.00 2.59 2.6 2.6 1.00 0.5 18 Capture to DP5

96 1.4 1.1 Manhole
5 27.9 7.19 2.59 18.6 18.6 7.19 0.5 24 Piped to DP6

0.0 0 0.9 333 1.1 5.1 On-grade inlet, bypass to future Briargate Pkwy
6 A3 2.01 0.58 8.8 1.17 4.32 5.1 29.0 8.39 2.53 21.2 21.2 8.39 0.3 36 Capture to DP6.1

Future Development to Interim Pond FSD16
OS2 OS2 39.27 0.08 30.4 3.14 2.46 7.7 58.2 25.68 1.49 38.2

2740 2.4 18.6 Pond FSD16 Outfall
OS2.1 16.4 3.06 1.5 48 Piped to DP26.A

0.0 0 0.9 59 1.4 0.7 On-grade inlet, bypass to DP10
7 B2 2.06 0.56 8.2 1.16 4.43 5.1 5.1 1.16 0.5 18 Capture to DP8

0.0 0 0.9 1000 3.0 5.6 On-grade inlet, bypass to DP11
8 B1 1.90 0.61 7.8 1.16 4.51 5.2 10.3 2.32 4.09 9.5 9.5 2.32 2.2 18 Capture conveyed via swale to DP13

0.0 0 0.9 60 1.4 0.7 On-grade inlet, bypass to DP14
10 B4 1.33 0.57 9.1 0.76 4.28 3.3 9.1 0.76 4.28 3.3 3.3 0.76 0.5 18 Capture to DP12

0.0 0 0.9 200 4.0 0.8 On-grade inlet, bypass to DP15
11 B3 1.27 0.60 8.6 0.76 4.35 3.3 13.4 1.52 3.69 5.6 5.6 1.52 4.0 18 Capture to DP12

560 2.8 3.3 Inlet outflow
13 15.9 3.84 3.43 13.2 13.2 3.84 2.0 60 Converyed via swale to Pond FSD14A

1.0 0.24 0.9 60 1.4 0.7 On-grade inlet, bypass to DP18
14 B6 0.91 0.59 7.1 0.54 4.65 2.5 9.8 0.54 4.16 2.2 1.2 0.30 0.5 18 Capture to DP16

1.0 0.28 0.9 170 5.3 0.5 On-grade inlet, bypass to DP19
15 B5 0.89 0.58 7.6 0.51 4.54 2.3 14.2 0.81 3.60 2.9 1.9 0.53 7.0 18 Capture to DP17

DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE

STANDARD FORM SF-3 - PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.03

12/2/21

TRAVEL TIME
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Project Name: Sterling Ranch Phase 3
Subdivision: Sterling Ranch Rd & Briargate Pkwy Project No.:

Location: El Paso County Calculated By: CGV
Design Storm: Checked By: RAB

Date: 
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DIRECT RUNOFF TOTAL RUNOFF STREET/SWALE PIPE

STANDARD FORM SF-3 - PROPOSED
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25188.03

12/2/21

TRAVEL TIME

700 2.8 4.1 Outlet structure
17 19.2 4.37 3.15 13.8 13.8 4.37 2.0 60 Captured conveyed via a swale to Pond Fsd14a

1.0 0.25 0.9 54 4.5 0.2 On-grade inlet, bypass to DP22
18 B8 1.16 0.55 7.6 0.63 4.54 2.9 10.5 0.87 4.06 3.5 2.5 0.62 5.0 18 Capture to DP20

1.0 0.28 0.9 103 4.5 0.4 On-grade inlet, bypass to DP23
19 B7 1.08 0.50 8.0 0.54 4.46 2.4 14.8 1.69 3.55 6.0 5.0 1.41 5.0 18 Capture to DP20

300 3.2 1.6 Inlet outflow
20 19.2 5.25 3.15 16.5 16.5 5.25 2.5 60 Captured conveyed via a swale to Pond FSD14A

53 1.4 0.6 Sump Inlet
22 B10 2.19 0.51 7.9 1.11 4.49 5.0 10.7 1.36 4.03 5.5 5.5 1.36 0.5 18 Piped to DP23

328 1.4 3.9 Sump Inlet
23 B9 1.98 0.49 7.9 0.96 4.48 4.3 15.1 2.60 3.51 9.1 9.1 2.60 0.5 18 Piped to Pond FSD14A

Pond FSD14A
25 B11 126.23 0.08 52.6 10.10 1.64 16.6 52.6 17.94 1.64 29.4

To Pond FSD 14B
26 C1 5.87 0.08 16.1 0.47 3.42 1.6 1.6 0.47

84 4.0 0.4 Outflow from future pond FSD14B
26.1 16.1 0.47 3.42 1.6 0.3 0.02 4.0 18 Piped to DP26A

2280 2.7 14.2 Manhole. Flow from MDDP DP21
26A 18.6 3.53 3.19 11.3 11.3 3.53 1.8 54 Piped to DP27

168 1.4 2.0 Outflow from Pond FSD14B
25.1 6.5 0.59 0.5 48 Piped to DP27

Manhole
27 32.8 4.12 2.35 9.7 Confluenced flow from Pond FSD14A and DP26A

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
All pipes are private and RCP unless otherwise noted. Pipe size shown in table column.
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Project Name: Sterling Ranch Phase 3
Subdivision: Sterling Ranch Rd & Briargate Pkwy Project No.:

Location: El Paso County Calculated By: CGV
Design Storm: Checked By: RAB

Date: 
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800 1.9 7.0 Future Development to Pond FSD16
OS1 OS1 176.86 0.35 51.2 61.90 2.82 174.5 174.5 61.90 0.9 60

3.3 0.59 0.9 65 1.4 0.8 On-grade inlet, bypass to DP6
2 A2 4.97 0.76 17.0 3.77 5.60 21.1 17.8 3.18 0.5 18 Capture to DP1

1.3 0.237 0.9 860 1.4 10.1 On-grade inlet, bypass to DP4
1 A1 4.95 0.75 16.4 3.73 5.68 21.2 17.8 6.91 5.49 37.9 36.6 6.67 0.5 24 Capture to DP5

2.0 0.46 0.9 25 1.4 0.3 On-grade inlet, bypass to future Briargate Pkwy
4 A4 1.63 0.75 10.0 1.22 6.93 8.5 27.9 1.46 4.35 6.3 4.3 1.00 0.5 18 Capture to DP5

96 1.4 1.1 Manhole
5 26.6 7.67 4.47 34.3 34.3 7.67 0.5 24 Piped to DP6

2.5 0.559 0.9 333 1.1 5.1 On-grade inlet, bypass to future Briargate Pkwy
6 A3 2.01 0.72 8.8 1.45 7.26 10.5 26.6 9.71 4.47 43.4 40.9 9.15 0.3 36 Capture to DP6.1

Future Development to Interim Pond FSD16
OS2 OS2 39.27 0.35 30.4 13.74 4.13 56.7 58.2 84.79 2.49 211.5

2740 2.4 18.6 Pond FSD16 Outfall
OS2.1 147.9 27.58 1.5 48 Piped to DP26.A

1.3 0.175 0.9 59 1.4 0.7 On-grade inlet, bypass to DP10
7 B2 2.06 0.71 8.2 1.46 7.44 10.9 9.6 1.29 0.5 18 Capture to DP8

2.3 0.335 0.9 1000 3.0 5.6 On-grade inlet, bypass to DP11
8 B1 1.90 0.74 7.8 1.42 7.57 10.7 10.3 3.34 6.86 22.9 20.6 3.00 2.2 18 Capture conveyed via swale to DP13

2.7 0.376 0.9 60 1.4 0.7 On-grade inlet, bypass to DP14
10 B4 1.33 0.72 9.1 0.95 7.18 6.8 9.1 1.12 7.18 8.1 5.4 0.75 0.5 18 Capture to DP12

1.2 0.194 0.9 200 4.0 0.8 On-grade inlet, bypass to DP15
11 B3 1.27 0.73 8.6 0.93 7.30 6.8 13.4 2.01 6.20 12.5 11.3 1.82 4.0 18 Capture to DP12

560 2.8 3.3 Inlet outflow
13 15.9 4.83 5.76 27.8 27.8 4.83 2.0 60 Converyed via swale to Pond FSD14A

1.0 0.143 0.9 60 1.4 0.7 On-grade inlet, bypass to DP18
14 B6 0.91 0.73 7.1 0.67 7.80 5.2 9.8 1.05 6.99 7.3 6.3 0.90 0.5 18 Capture to DP16

1.0 0.165 0.9 170 5.3 0.5 On-grade inlet, bypass to DP19
15 B5 0.89 0.72 7.6 0.64 7.62 4.9 14.2 1.74 6.05 10.5 9.5 1.57 7.0 18 Capture to DP17

STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3 - PROPOSED

(RATIONAL METHOD PROCEDURE)

25188.03

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

12/2/21

STREET/SWALE
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Project Name: Sterling Ranch Phase 3
Subdivision: Sterling Ranch Rd & Briargate Pkwy Project No.:

Location: El Paso County Calculated By: CGV
Design Storm: Checked By: RAB

Date: 
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STORM DRAINAGE SYSTEM DESIGN
STANDARD FORM SF-3 - PROPOSED

(RATIONAL METHOD PROCEDURE)

25188.03

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

12/2/21

STREET/SWALE

700 2.8 4.1 Outlet structure
17 19.2 6.40 5.29 33.8 33.8 6.40 2.0 60 Captured conveyed via a swale to Pond Fsd14a

1.0 0.147 0.9 54 4.5 0.2 On-grade inlet, bypass to DP22
18 B8 1.16 0.70 7.6 0.81 7.62 6.2 10.5 0.95 6.82 6.5 5.5 0.81 5.0 18 Capture to DP20

1.0 0.168 0.9 103 4.5 0.4 On-grade inlet, bypass to DP23
19 B7 1.08 0.66 8.0 0.71 7.49 5.3 14.8 1.68 5.95 10.0 9.0 1.51 5.0 18 Capture to DP20

300 3.2 1.6 Inlet outflow
20 23.3 7.91 4.80 38.0 38.0 7.91 2.5 60 Captured conveyed via a swale to Pond FSD14A

53 1.4 0.6 Sump Inlet
22 B10 2.19 0.67 7.9 1.46 7.53 11.0 10.7 1.61 6.77 10.9 10.9 1.61 0.5 18 Piped to DP23

328 1.4 3.9 Sump Inlet
23 B9 1.98 0.65 7.9 1.29 7.52 9.7 15.1 3.06 5.89 18.0 18.0 3.06 0.5 18 Piped to Pond FSD14A

Pond FSD14A
25 B11 126.23 0.35 52.6 44.18 2.75 121.6 52.6 55.15 2.75 151.7 151.7 55.15

To Pond FSD 14B
26 C1 5.87 0.35 16.1 2.05 5.74 11.8 11.8 2.05

84 4.0 0.4 Outflow from future pond FSD14B
26.1 16.1 2.05 5.74 11.8 11.8 0.77 4.0 18 Piped to DP26A

2280 2.7 14.2 Manhole. Flow from MDDP DP21
26A 18.6 29.63 5.36 158.9 158.9 29.63 1.8 54 Piped to DP27

168 1.4 2.0 Outflow from Pond FSD14B
25.1 126.3 11.47 0.5 24 Piped to DP27

Manhole
27 32.8 41.10 3.94 161.9 Confluenced flow from Pond FSD14A and DP26A

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
All pipes are private and RCP unless otherwise noted. Pipe size shown in table column.
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PRELIMINARY DRAINAGE REPORT FOR STERLING RANCH PHASE 3    Dec 2020

Appendix C
Hydraulic Calculations



Project:

Basin ID:

Depth Increment = 0.50 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 35,513 0.815

Selected BMP Type = EDB 7010.5 -- 0.50 -- -- -- 37,022 0.850 18,134 0.416

Watershed Area = 141.00 acres 7011 -- 1.00 -- -- -- 38,551 0.885 37,027 0.850

Watershed Length = 3,300 ft 7011.5 -- 1.50 -- -- -- 40,104 0.921 56,691 1.301

Watershed Length to Centroid = 1,350 ft 7012 -- 2.00 -- -- -- 41,871 0.961 77,184 1.772

Watershed Slope = 0.034 ft/ft 7012.5 -- 2.50 -- -- -- 43,283 0.994 98,473 2.261

Watershed Imperviousness = 7.90% percent 7013 -- 3.00 -- -- -- 44,909 1.031 120,521 2.767

Percentage Hydrologic Soil Group A = 0.0% percent 7013.5 -- 3.50 -- -- -- 46,560 1.069 143,388 3.292

Percentage Hydrologic Soil Group B = 100.0% percent 7014 -- 4.00 -- -- -- 48,236 1.107 167,087 3.836

Percentage Hydrologic Soil Groups C/D = 0.0% percent 7014.5 -- 4.50 -- -- -- 79,936 1.835 199,130 4.571

Target WQCV Drain Time = 40.0 hours 7015 -- 5.00 -- -- -- 51,660 1.186 232,029 5.327

Location for 1-hr Rainfall Depths = User Input 7015.5 -- 5.50 -- -- -- 53,409 1.226 258,296 5.930

7016 -- 6.00 -- -- -- 55,182 1.267 285,444 6.553

7016.5 -- 6.50 -- -- -- 56,980 1.308 313,485 7.197

Optional User Overrides 7017 -- 7.00 -- -- -- 58,803 1.350 342,430 7.861

Water Quality Capture Volume (WQCV) = 0.642 acre-feet acre-feet 7017.5 -- 7.50 -- -- -- 60,650 1.392 372,293 8.547

Excess Urban Runoff Volume (EURV) = 1.027 acre-feet acre-feet 7018 -- 8.00 -- -- -- 62,521 1.435 403,086 9.254

2-yr Runoff Volume (P1 = 1.19 in.) = 1.663 acre-feet 1.19 inches 7018.5 -- 8.50 -- -- -- 64,486 1.480 434,838 9.983

5-yr Runoff Volume (P1 = 1.5 in.) = 3.877 acre-feet 1.50 inches 7019.5 -- 9.50 -- -- -- 66,000 1.515 500,081 11.480

10-yr Runoff Volume (P1 = 1.75 in.) = 6.117 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 10.204 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 12.947 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 16.941 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 4 in.) = 34.465 acre-feet 4.00 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.640 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 1.024 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 2.372 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 3.434 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 3.565 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 4.668 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.642 acre-feet -- -- -- --

Zone 2 Volume (100-year - Zone 1) = 4.026 acre-feet -- -- -- --

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

Total Detention Basin Volume = 4.668 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 - East of Sand Creek

Interim Pond FS14A (Total of B)

MHFD-Detention, Version 4.04 (February 2021)

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)

Interim Pond FS14A MHFD-Detention_v4 04.xlsm, Basin 12/30/2021, 10:02 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

1.11               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

0.77 Zone 1 (WQCV) 0.77 Zone 1 (WQCV)

4.56 Zone 2 (100-year) 4.56 Zone 2 (100-year)

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.04 (February 2021)
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Interim Pond FS14A MHFD-Detention_v4 04.xlsm, Basin 12/30/2021, 10:02 AM



Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB 7093 -- 0.25 -- -- -- 247 0.006 31 0.001

Watershed Area = 226.94 acres 7094 -- 1.00 -- -- -- 6,288 0.144 2,481 0.057

Watershed Length = 4,600 ft 7095 -- 2.00 -- -- -- 19,829 0.455 15,540 0.357

Watershed Length to Centroid = 3,200 ft 7096 -- 3.00 -- -- -- 36,992 0.849 43,951 1.009

Watershed Slope = 0.034 ft/ft 7097 -- 4.00 -- -- -- 54,484 1.251 89,689 2.059

Watershed Imperviousness = 5.80% percent 7098 -- 5.00 -- -- -- 71,338 1.638 152,600 3.503

Percentage Hydrologic Soil Group A = 0.0% percent 7099 -- 6.00 -- -- -- 79,154 1.817 227,846 5.231

Percentage Hydrologic Soil Group B = 100.0% percent 7100 -- 7.00 -- -- -- 83,341 1.913 309,093 7.096

Percentage Hydrologic Soil Groups C/D = 0.0% percent 7101 -- 8.00 -- -- -- 87,657 2.012 394,592 9.059

Target WQCV Drain Time = 40.0 hours 7102 -- 9.00 -- -- -- 92,163 2.116 484,502 11.123

Location for 1-hr Rainfall Depths = User Input 7103 -- 10.00 -- -- -- 96,555 2.217 578,861 13.289

7104 -- 11.00 -- -- -- 97,000 2.227 675,638 15.511

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.783 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.184 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 2.329 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 5.787 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 9.335 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 15.975 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 20.358 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 26.812 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 4 in.) = 54.919 acre-feet 4.00 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.714 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 1.173 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 3.205 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 4.820 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 4.937 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 6.557 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.783 acre-feet -- -- -- --

Zone 2 Volume (100-year - Zone 1) = 5.774 acre-feet -- -- -- --

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

Total Detention Basin Volume = 6.557 acre-feet -- -- -- --

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

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

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

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

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

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

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

-- -- -- --

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

the embedded Colorado Urban Hydrograph Procedure.

Volume 
(ft 3)

Volume 
(ac-ft)

Area 
(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 
Override 
Area (ft 2)

Length 
(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area 
(ft 2)

Width 
(ft)

Sterling Ranch - East of Sand Creek

Interim Pond FSD 16 (Total of A and Offsite)

MHFD-Detention, Version 4.04 (February 2021)

Example Zone Configuration (Retention Pond)

Interim Pond FSD16 MHFD-Detention_v4 04.xlsm, Basin 12/30/2021, 10:03 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

1.11               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.72 Zone 1 (WQCV) 2.72 Zone 1 (WQCV)

6.72 Zone 2 (100-year) 6.72 Zone 2 (100-year)

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.04 (February 2021)
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  Project:

  Basin ID:

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

Zone 1 (WQCV) 0.77 0.642 Orifice Plate

Zone 2 (100-year) 4.56 4.026 Weir&Pipe (Restrict)

Zone 3

Total (all zones) 4.668

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

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 8.333E-02 ft2

Depth at top of Zone using Orifice Plate = 4.56 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 = 12.00 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft2

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

Stage of Orifice Centroid (ft) 0.00 0.75 1.50 2.25

Orifice Area (sq. inches) 12.00 12.00 12.00 12.00

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
Not Selected Not Selected Not Selected Not Selected

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

Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = 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 2 Weir Not Selected Zone 2 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 2.75 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.86 feet
Overflow Weir Front Edge Length = 7.00 feet Overflow Weir Slope Length = 12.80 feet

Overflow Weir Grate Slope = 4.00 H:V Grate Open Area / 100-yr Orifice Area = 6.33 N/A
Horiz. Length of Weir Sides = 12.42 feet Overflow Grate Open Area w/o Debris = 70.89 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 17.72 N/A ft2

Debris Clogging % = 75% %

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 2 Restrictor Not Selected Zone 2 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 3.35 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 11.19 ft2

Outlet Pipe Diameter = 48.00 inches Outlet Orifice Centroid = 1.80 feet
Restrictor Plate Height Above Pipe Invert = 40.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.30 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 7.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.71 feet

Spillway Crest Length = 120.00 feet Stage at Top of Freeboard = 9.21 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.51 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 11.04 acre-ft

Max Ponding Depth of Target Storage Volume = 7.41 feet Discharge at Top of Freeboard = 1018.42 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 4.00
CUHP Runoff Volume (acre-ft) = 0.642 1.027 1.663 3.877 6.117 10.204 12.947 16.941 34.465

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.663 3.877 6.117 10.204 12.947 16.941 34.465
CUHP Predevelopment Peak Q (cfs) = N/A N/A 18.5 50.9 76.5 136.4 170.9 217.2 423.7

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.13 0.36 0.54 0.97 1.21 1.54 3.00

Peak Inflow Q (cfs) = N/A N/A 26.2 59.5 86.1 143.0 177.6 223.7 429.0
Peak Outflow Q (cfs) = 0.4 0.7 1.1 6.5 19.5 56.3 83.5 126.3 398.1

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.3 0.4 0.5 0.6 0.9
Structure Controlling Flow = Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.1 0.2 0.7 1.1 1.7 2.3
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) = 36 43 49 54 50 44 40 35 22
Time to Drain 99% of Inflow Volume (hours) = 40 47 54 62 60 57 55 52 42

Maximum Ponding Depth (ft) = 0.77 1.20 1.75 3.55 4.46 5.80 6.50 7.41 8.23
Area at Maximum Ponding Depth (acres) = 0.87 0.90 0.94 1.07 1.78 1.25 1.31 1.38 1.46

Maximum Volume Stored (acre-ft) = 0.648 1.028 1.525 3.335 4.499 6.289 7.197 8.408 9.586

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 4.04 (February 2021)

Sterling Ranch - East of Sand Creek

Interim Pond FS14A (Total of B)

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

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

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

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

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

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

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 78 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 176 Slope 0.034

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 121 Shape 1.77

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 356

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 447 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 581 0.71

WQ Plate Flow at 100yr depth = 4.01 0.97(diameter = 1-1/8 inches) 50 Year 651

CLOG #1= 25% 1.08(diameter = 1-3/16 inches) 100 Year 742 1 Z1_Boolean

n*Cdw #1 = 0.44 1.20(diameter = 1-1/4 inches) 500 Year 824 1 Z2_Boolean

n*Cdo #1 = 1.83 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

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

CLOG #2= 100% 1.59(diameter = 1-7/16 inches) Draintime Running

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

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

Overflow Weir #2 Angle = 0.000 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

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

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

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

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

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

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

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

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 0 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 10.00 490,000 1,020

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

MHFD-Detention, Version 4.04 (February 2021)
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 0.01 0.00 0.10

0:15:00 0.00 0.00 0.12 0.19 0.24 0.16 0.21 0.20 0.48

0:20:00 0.00 0.00 0.51 1.43 2.58 0.52 0.62 0.71 4.92

0:25:00 0.00 0.00 5.32 17.97 33.38 5.07 6.66 10.47 67.02

0:30:00 0.00 0.00 17.50 45.69 70.88 61.21 79.65 96.91 234.48

0:35:00 0.00 0.00 25.36 59.46 86.12 117.24 148.69 183.69 375.32

0:40:00 0.00 0.00 26.24 58.76 84.03 142.45 177.58 220.49 428.69

0:45:00 0.00 0.00 23.64 52.42 76.64 142.99 177.11 223.69 428.99

0:50:00 0.00 0.00 20.47 45.90 68.23 135.59 167.85 214.02 410.08

0:55:00 0.00 0.00 17.75 40.02 60.23 123.59 153.61 199.13 383.11

1:00:00 0.00 0.00 15.55 35.15 54.13 109.96 137.63 183.60 356.78

1:05:00 0.00 0.00 13.91 31.26 49.22 99.12 125.10 172.00 336.35

1:10:00 0.00 0.00 12.21 27.59 44.56 87.89 111.75 154.97 306.83

1:15:00 0.00 0.00 10.44 23.85 39.94 76.28 97.76 134.25 271.18

1:20:00 0.00 0.00 8.67 19.98 34.46 64.69 83.28 113.37 231.73

1:25:00 0.00 0.00 7.20 17.02 29.84 53.79 69.40 94.14 195.21

1:30:00 0.00 0.00 6.33 15.18 26.26 46.08 59.65 80.41 167.61

1:35:00 0.00 0.00 5.64 13.61 23.14 39.96 51.83 69.70 145.54

1:40:00 0.00 0.00 5.01 12.03 20.35 34.88 45.28 60.65 126.71

1:45:00 0.00 0.00 4.39 10.42 17.78 30.25 39.33 52.51 109.79

1:50:00 0.00 0.00 3.79 8.85 15.33 26.09 33.97 45.05 94.32

1:55:00 0.00 0.00 3.17 7.32 12.86 22.07 28.81 38.02 79.76

2:00:00 0.00 0.00 2.55 5.82 10.35 18.20 23.87 31.45 66.13

2:05:00 0.00 0.00 1.93 4.33 7.83 14.40 18.98 25.19 52.89

2:10:00 0.00 0.00 1.30 2.86 5.42 10.59 14.06 18.90 39.69

2:15:00 0.00 0.00 0.75 1.69 3.64 6.88 9.32 12.81 27.90

2:20:00 0.00 0.00 0.44 1.06 2.63 4.18 5.90 8.29 19.36

2:25:00 0.00 0.00 0.30 0.77 2.03 2.63 3.91 5.53 13.76

2:30:00 0.00 0.00 0.23 0.59 1.58 1.69 2.65 3.68 9.76

2:35:00 0.00 0.00 0.18 0.46 1.23 1.08 1.78 2.37 6.77

2:40:00 0.00 0.00 0.13 0.36 0.93 0.70 1.20 1.45 4.54

2:45:00 0.00 0.00 0.10 0.27 0.69 0.45 0.80 0.81 2.88

2:50:00 0.00 0.00 0.08 0.20 0.49 0.27 0.51 0.40 1.74

2:55:00 0.00 0.00 0.06 0.15 0.34 0.18 0.34 0.24 1.10

3:00:00 0.00 0.00 0.05 0.11 0.23 0.13 0.25 0.18 0.77

3:05:00 0.00 0.00 0.04 0.08 0.17 0.09 0.18 0.14 0.58

3:10:00 0.00 0.00 0.03 0.05 0.13 0.07 0.14 0.11 0.46

3:15:00 0.00 0.00 0.02 0.03 0.09 0.05 0.10 0.08 0.35

3:20:00 0.00 0.00 0.02 0.02 0.06 0.04 0.08 0.06 0.26

3:25:00 0.00 0.00 0.01 0.01 0.04 0.03 0.05 0.04 0.18

3:30:00 0.00 0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.11

3:35:00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.06

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.03

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

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]

MHFD-Detention, Version 4.04 (February 2021)
DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

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).
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  Project:

  Basin ID:

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

Zone 1 (WQCV) 2.72 0.783 Orifice Plate

Zone 2 (100-year) 6.72 5.774 Weir&Pipe (Restrict)

Zone 3

Total (all zones) 6.557

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

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 2.146E-02 ft2

Depth at top of Zone using Orifice Plate = 2.72 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 = 3.09 sq. inches (diameter = 2 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 2.00

Orifice Area (sq. inches) 3.09 3.09 3.09

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

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

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

Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = 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 2 Weir Not Selected Zone 2 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.50 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 6.00 feet
Overflow Weir Front Edge Length = 6.00 feet Overflow Weir Slope Length = 10.31 feet

Overflow Weir Grate Slope = 4.00 H:V Grate Open Area / 100-yr Orifice Area = 5.31
Horiz. Length of Weir Sides = 10.00 feet Overflow Grate Open Area w/o Debris = 48.92 ft2

Overflow Grate Type = Close Mesh Grate Overflow Grate Open Area w/ Debris = 12.23 ft2

Debris Clogging % = 75% %

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 2 Restrictor Not Selected Zone 2 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 4.00 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 9.21 ft2

Outlet Pipe Diameter = 48.00 inches Outlet Orifice Centroid = 1.54 feet
Restrictor Plate Height Above Pipe Invert = 33.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.96 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 9.07 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.79 feet

Spillway Crest Length = 120.00 feet Stage at Top of Freeboard = 10.86 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 2.23 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 15.20 acre-ft

Max Ponding Depth of Target Storage Volume = 9.06 feet Discharge at Top of Freeboard = 1065.18 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 4.00
CUHP Runoff Volume (acre-ft) = 0.783 1.184 2.329 5.787 9.335 15.975 20.358 26.812 54.919

Inflow Hydrograph Volume (acre-ft) = N/A N/A 2.329 5.787 9.335 15.975 20.358 26.812 54.919
CUHP Predevelopment Peak Q (cfs) = N/A N/A 20.0 56.8 87.5 158.6 199.3 256.2 504.0

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.09 0.25 0.39 0.70 0.88 1.13 2.22

Peak Inflow Q (cfs) = N/A N/A 26.1 63.3 94.2 165.3 206.3 261.3 511.4
Peak Outflow Q (cfs) = 0.4 0.5 2.2 16.4 35.3 78.4 107.2 150.6 479.9

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.3 0.4 0.5 0.5 0.6 1.0
Structure Controlling Flow = Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A 0.03 0.3 0.7 1.6 2.2 3.1 3.2
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 48 62 58 53 44 40 34 12
Time to Drain 99% of Inflow Volume (hours) = 40 51 68 66 64 60 58 54 43

Maximum Ponding Depth (ft) = 2.72 3.20 4.00 5.24 6.09 7.38 8.09 9.06 9.99
Area at Maximum Ponding Depth (acres) = 0.74 0.93 1.25 1.68 1.82 1.95 2.02 2.12 2.21

Maximum Volume Stored (acre-ft) = 0.787 1.187 2.059 3.901 5.376 7.810 9.220 11.250 13.245

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.04 (February 2021)

Sterling Ranch - East of Sand Creek

Interim Pond FSD 16 (Total of A and Offsite)

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)

Interim Pond FSD16 MHFD-Detention_v4 04.xlsm, Outlet Structure 12/30/2021, 10:04 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 1 1

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

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

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

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

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

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 273 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 401 Slope 0.034

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 321 Shape 2.14

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 525

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 610 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 739 0.79

WQ Plate Flow at 100yr depth = 0.88 0.97(diameter = 1-1/8 inches) 50 Year 810

CLOG #1= 25% 1.08(diameter = 1-3/16 inches) 100 Year 907 1 Z1_Boolean

n*Cdw #1 = 0.44 1.20(diameter = 1-1/4 inches) 500 Year 1000 1 Z2_Boolean

n*Cdo #1 = 1.83 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

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

CLOG #2= 100% 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = 0.00 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = 0.00 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = 0.000 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

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

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

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

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

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

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

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

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 0 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 12.00 670,000 1,070

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 4.04 (February 2021)
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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 0.00 0.00 0.03

0:15:00 0.00 0.00 0.03 0.06 0.07 0.05 0.06 0.06 0.16

0:20:00 0.00 0.00 0.17 0.57 1.03 0.19 0.23 0.28 1.99

0:25:00 0.00 0.00 2.16 8.87 17.26 2.07 2.71 4.74 35.65

0:30:00 0.00 0.00 9.57 29.49 49.33 32.64 42.76 53.48 150.60

0:35:00 0.00 0.00 18.81 50.34 77.41 85.94 110.46 136.90 305.66

0:40:00 0.00 0.00 24.50 61.18 90.91 131.37 166.09 206.58 423.88

0:45:00 0.00 0.00 26.05 63.30 94.19 155.64 194.88 244.74 486.82

0:50:00 0.00 0.00 25.31 60.82 91.12 165.32 206.27 261.29 511.39

0:55:00 0.00 0.00 23.25 55.61 84.04 163.34 203.71 261.04 507.38

1:00:00 0.00 0.00 20.88 50.27 77.52 153.21 191.62 250.26 489.51

1:05:00 0.00 0.00 19.11 45.97 72.14 143.11 180.13 240.58 472.92

1:10:00 0.00 0.00 17.42 41.89 66.98 132.43 167.72 227.77 450.92

1:15:00 0.00 0.00 15.76 38.15 62.56 120.71 153.83 209.81 421.43

1:20:00 0.00 0.00 14.32 35.02 58.79 109.46 140.28 190.93 389.32

1:25:00 0.00 0.00 13.14 32.36 54.76 100.05 128.60 174.02 357.44

1:30:00 0.00 0.00 12.05 29.78 50.36 91.37 117.55 158.24 325.87

1:35:00 0.00 0.00 10.98 27.23 45.88 83.19 107.04 143.61 295.85

1:40:00 0.00 0.00 9.93 24.64 41.42 75.42 97.06 130.11 267.72

1:45:00 0.00 0.00 8.88 22.00 37.04 67.86 87.37 117.06 240.63

1:50:00 0.00 0.00 7.85 19.35 32.80 60.42 77.88 104.37 214.63

1:55:00 0.00 0.00 6.87 16.96 29.12 53.15 68.63 92.18 190.48

2:00:00 0.00 0.00 6.13 15.23 26.42 46.95 60.80 81.78 170.52

2:05:00 0.00 0.00 5.64 14.03 24.29 42.41 55.07 73.92 154.79

2:10:00 0.00 0.00 5.21 12.96 22.33 38.71 50.29 67.33 141.14

2:15:00 0.00 0.00 4.81 11.93 20.48 35.46 46.04 61.45 128.71

2:20:00 0.00 0.00 4.42 10.94 18.71 32.51 42.15 56.10 117.26

2:25:00 0.00 0.00 4.03 9.97 16.98 29.76 38.53 51.14 106.59

2:30:00 0.00 0.00 3.65 9.02 15.32 27.11 35.05 46.48 96.59

2:35:00 0.00 0.00 3.29 8.08 13.71 24.55 31.72 42.14 87.29

2:40:00 0.00 0.00 2.92 7.15 12.15 22.06 28.50 37.99 78.44

2:45:00 0.00 0.00 2.56 6.24 10.65 19.59 25.32 33.85 69.80

2:50:00 0.00 0.00 2.20 5.34 9.19 17.12 22.17 29.73 61.28

2:55:00 0.00 0.00 1.84 4.44 7.73 14.67 19.03 25.62 52.78

3:00:00 0.00 0.00 1.48 3.55 6.28 12.22 15.90 21.50 44.30

3:05:00 0.00 0.00 1.12 2.66 4.84 9.78 12.77 17.39 35.83

3:10:00 0.00 0.00 0.76 1.78 3.41 7.34 9.65 13.29 27.41

3:15:00 0.00 0.00 0.43 1.00 2.18 4.92 6.56 9.25 19.45

3:20:00 0.00 0.00 0.20 0.54 1.49 2.89 3.99 5.86 13.23

3:25:00 0.00 0.00 0.12 0.38 1.14 1.76 2.57 3.84 9.27

3:30:00 0.00 0.00 0.09 0.28 0.88 1.09 1.69 2.53 6.54

3:35:00 0.00 0.00 0.07 0.22 0.69 0.68 1.12 1.62 4.51

3:40:00 0.00 0.00 0.05 0.17 0.53 0.41 0.73 0.98 3.01

3:45:00 0.00 0.00 0.04 0.13 0.40 0.26 0.48 0.54 1.90

3:50:00 0.00 0.00 0.03 0.10 0.28 0.15 0.30 0.26 1.12

3:55:00 0.00 0.00 0.02 0.07 0.19 0.09 0.19 0.12 0.65

4:00:00 0.00 0.00 0.02 0.05 0.13 0.07 0.13 0.09 0.43

4:05:00 0.00 0.00 0.02 0.04 0.09 0.05 0.09 0.07 0.31
4:10:00 0.00 0.00 0.01 0.02 0.06 0.03 0.07 0.06 0.24
4:15:00 0.00 0.00 0.01 0.02 0.05 0.03 0.05 0.04 0.19

4:20:00 0.00 0.00 0.01 0.01 0.03 0.02 0.04 0.03 0.14
4:25:00 0.00 0.00 0.00 0.01 0.02 0.01 0.03 0.02 0.10
4:30:00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.01 0.06
4:35:00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.04
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
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]

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

MHFD-Detention, Version 4.04 (February 2021)
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 39.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.009 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 27.0 27.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 16.1 42.8 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP1

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

MHFD-Inlet_v5.01.xlsm, DP1 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 4 4
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 10.4 16.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.1 4.3 cfs
Capture Percentage = Qa/Qo = C% = 99 80 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb OpeningCDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, DP1 12/30/2021, 10:00 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 39.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.009 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 27.0 27.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 16.1 42.8 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP2

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

MHFD-Inlet_v5.01.xlsm, DP2 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 4 4
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 10.4 16.0 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.1 3.3 cfs
Capture Percentage = Qa/Qo = C% = 99 83 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 39.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.009 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 27.0 27.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 16.1 42.8 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP4

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

MHFD-Inlet_v5.01.xlsm, DP4 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 4.5 10.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 2.0 cfs
Capture Percentage = Qa/Qo = C% = 100 83 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 39.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.009 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 27.0 27.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 16.1 42.8 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP6

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

MHFD-Inlet_v5.01.xlsm, DP6 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 5.5 10.5 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 2.5 cfs
Capture Percentage = Qa/Qo = C% = 100 81 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, DP6 12/30/2021, 10:00 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 39.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.022 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 26.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 24.0 51.9 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP7

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

MHFD-Inlet_v5.01.xlsm, DP7 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 5.1 9.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 1.3 cfs
Capture Percentage = Qa/Qo = C% = 100 88 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, DP7 12/30/2021, 10:00 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 39.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 26.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 20.8 20.8 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP8

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

MHFD-Inlet_v5.01.xlsm, DP8 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 5.2 10.5 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 2.3 cfs
Capture Percentage = Qa/Qo = C% = 100 82 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, DP8 12/30/2021, 10:00 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 39.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 29.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.020 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 26.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 24.0 24.0 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP10

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

MHFD-Inlet_v5.01.xlsm, DP10 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 3.3 6.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 2.0 cfs
Capture Percentage = Qa/Qo = C% = 100 76 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, DP10 12/30/2021, 10:00 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 39.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 29.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.020 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 26.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 24.0 24.0 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP11

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

MHFD-Inlet_v5.01.xlsm, DP11 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 3.3 5.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 1.2 cfs
Capture Percentage = Qa/Qo = C% = 100 82 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, DP11 12/30/2021, 10:00 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 39.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 29.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 26.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 20.8 20.8 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP14

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

MHFD-Inlet_v5.01.xlsm, DP14 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 2.5 5.7 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 1.4 cfs
Capture Percentage = Qa/Qo = C% = 100 80 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, DP14 12/30/2021, 10:00 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 39.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 29.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 26.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 20.8 20.8 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP15

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

MHFD-Inlet_v5.01.xlsm, DP15 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 2.7 5.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.9 cfs
Capture Percentage = Qa/Qo = C% = 100 85 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, DP15 12/30/2021, 10:00 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 39.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 26.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 20.8 20.8 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP18

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

MHFD-Inlet_v5.01.xlsm, DP18 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 2.9 5.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 1.7 cfs
Capture Percentage = Qa/Qo = C% = 100 78 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, DP18 12/30/2021, 10:00 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 39.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 26.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 20.8 20.8 cfs

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP19

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

MHFD-Inlet_v5.01.xlsm, DP19 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 2.4 4.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.5 cfs
Capture Percentage = Qa/Qo = C% = 100 90 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening

MHFD-Inlet_v5.01.xlsm, DP19 12/30/2021, 10:00 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 39.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.025 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 26.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Check boxes are not applicable in SUMP conditions

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

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP22

CDOT Type R Curb Ope

MHFD-Inlet_v5.01.xlsm, DP22 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 3 3
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.33 0.33 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.57 0.57
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.79 0.79
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 13.5 13.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 4.7 12.7 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths

MHFD-Inlet_v5.01.xlsm, DP22 12/30/2021, 10:00 AM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 39.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.025 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 26.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Check boxes are not applicable in SUMP conditions

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

MHFD-Inlet, Version 5.01 (April 2021)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Sterling Ranch Road & Briargate Parkway - East of Sand Creek
DP23

CDOT Type R Curb Ope

MHFD-Inlet_v5.01.xlsm, DP23 12/30/2021, 10:00 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 2 2
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.33 0.33 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.57 0.57
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 0.93
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 10.5 10.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 4.3 10.2 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths

MHFD-Inlet_v5.01.xlsm, DP23 12/30/2021, 10:00 AM



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 



Scenario: 5-year
Current Time Step: 0.000 h
FlexTable: Conduit Table

X:\2510000.all\2518803\StormCAD\SRR and Briargate Interim StormCAD.stsw

Label Diameter 
(in)

Manning's 
n

Invert 
(Start) 

(ft)

Invert 
(Stop) 

(ft)

Length 
(User 

Defined) 
(ft)

Slope 
(Calculated) 

(ft/ft)
Flow 
(cfs)

Velocity 
(ft/s)

Capacity 
(Full 
Flow) 
(cfs)

Hydraulic 
Grade 

Line (In) 
(ft)

Hydraulic 
Grade 
Line 

(Out) (ft)
Pipe - (1) 48.0 0.013 7,086.75 7,085.88 291.3 0.003 16.40 4.95 78.67 7,087.99 7,087.44
Pipe - (2) 48.0 0.013 7,085.68 7,075.54 599.8 0.017 16.40 9.15 186.75 7,086.87 7,076.35
Pipe - (3) 48.0 0.013 7,075.34 7,069.01 316.6 0.020 16.40 9.71 203.11 7,076.53 7,069.78
Pipe - (3) (1) 48.0 0.013 7,068.81 7,064.05 317.1 0.015 16.40 8.77 175.91 7,070.00 7,064.88
Pipe - (4) 48.0 0.013 7,063.85 7,055.58 551.6 0.015 16.40 8.77 175.87 7,065.04 7,056.41
Pipe - (5) 48.0 0.013 7,055.38 7,048.25 475.2 0.015 16.40 8.77 175.91 7,056.57 7,049.65
Pipe - (6) 48.0 0.013 7,048.16 7,039.26 599.8 0.015 11.10 7.78 174.89 7,049.13 7,039.95
Pipe - (7) 54.0 0.013 7,038.76 7,027.36 600.1 0.019 11.10 8.37 271.02 7,039.70 7,027.99
Pipe - (8) 54.0 0.013 7,027.16 7,015.16 600.1 0.020 11.10 8.52 278.06 7,028.10 7,015.78
Pipe - (9) 54.0 0.013 7,013.15 7,006.91 312.2 0.020 11.10 8.52 277.99 7,014.09 7,007.88
Pipe - (10) 54.0 0.013 7,006.73 7,003.32 170.2 0.020 11.10 8.52 278.06 7,007.67 7,004.40
Pipe - (11) 54.0 0.013 7,003.13 7,002.69 43.2 0.010 9.60 6.40 196.63 7,004.00 7,003.39
Pipe - (12) 21.0 0.013 7,012.44 7,012.16 56.2 0.005 5.50 4.64 11.20 7,013.35 7,013.32
Pipe - (13) 21.0 0.013 7,011.66 7,010.01 328.8 0.005 9.10 5.19 11.20 7,012.86 7,011.14
Pipe - (14) 48.0 0.013 7,006.65 7,003.61 168.2 0.018 6.50 7.12 193.10 7,007.39 7,004.40
Pipe - (15) 18.0 0.013 7,030.14 7,027.33 56.2 0.050 2.50 8.65 23.47 7,030.74 7,027.66
Pipe - (16) 18.0 0.013 7,026.19 7,021.01 103.6 0.050 5.00 10.56 23.47 7,027.05 7,021.48
Pipe - (17) 18.0 0.013 7,044.83 7,044.52 62.3 0.005 1.20 3.09 7.43 7,045.24 7,045.05
Pipe - (18) 18.0 0.013 7,044.32 7,039.48 69.4 0.070 1.90 8.99 27.76 7,044.84 7,040.00
Pipe - (19) 18.0 0.013 7,039.27 7,034.92 108.6 0.040 1.90 7.39 21.02 7,039.79 7,035.23
Pipe - (20) 18.0 0.013 7,055.26 7,054.95 62.5 0.005 3.30 4.08 7.43 7,056.12 7,056.09
Pipe - (21) 18.0 0.013 7,054.75 7,050.89 77.5 0.050 5.60 10.89 23.47 7,055.67 7,052.02
Pipe - (22) 18.0 0.013 7,050.68 7,046.73 125.9 0.031 5.60 9.22 18.62 7,051.60 7,047.29
Pipe - (23) 18.0 0.013 7,070.99 7,070.68 62.3 0.005 5.10 4.53 7.43 7,071.91 7,071.74
Pipe - (24) 18.0 0.013 7,070.48 7,065.06 215.2 0.025 9.50 9.74 16.67 7,071.67 7,065.87
Pipe - (26) 30.0 0.013 7,100.17 7,099.04 226.9 0.005 20.20 6.38 29.00 7,101.71 7,100.57
Pipe - (27) 36.0 0.013 7,098.39 7,097.91 97.4 0.005 18.60 6.28 47.16 7,099.77 7,099.41
Pipe - (28) 30.0 0.013 7,097.69 7,097.27 83.9 0.005 21.20 6.45 29.01 7,099.39 7,099.25
Pipe - (28) (1) 36.0 0.013 7,097.08 7,095.68 258.5 0.005 21.20 6.68 49.03 7,098.56 7,097.06
Pipe - (29) 30.0 0.013 7,103.64 7,102.11 306.2 0.005 20.20 6.38 29.00 7,105.17 7,103.63
Pipe - (29) (1) 30.0 0.013 7,101.90 7,100.37 306.2 0.005 20.20 6.38 29.00 7,103.44 7,101.90
Pipe - (31) 30.0 0.013 7,104.14 7,104.27 27.3 -0.005 20.20 6.38 29.00 7,106.04 7,106.01
Pipe - (31) (1) 30.0 0.013 7,104.47 7,104.81 68.0 -0.005 10.30 5.41 29.00 7,106.06 7,106.07
Pipe - (32) 18.0 0.013 7,099.07 7,098.99 26.1 0.003 2.60 3.17 5.75 7,100.49 7,100.48
Pipe - (35) 48.0 0.013 7,086.94 7,095.25 193.2 -0.043 16.40 12.71 297.90 7,096.44 7,088.50
Pipe - (36) 18.0 0.013 7,050.75 7,054.25 84.3 -0.041 1.60 7.10 21.37 7,054.72 7,051.03

Page 1 of 1
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Scenario: 5-year
Current Time Step: 0.000 h
FlexTable: Manhole Table

X:\2510000.all\2518803\StormCAD\SRR and Briargate Interim StormCAD.stsw

Label
Flow 
(Total 
Out) 
(cfs)

Energy 
Grade Line 

(In) (ft)

Energy 
Grade Line 

(Out) (ft)

Hydraulic 
Grade Line 

(In) (ft)

Hydraulic 
Grade Line 

(Out) (ft)

Elevation 
(Ground) 

(ft)
Elevation 
(Invert) (ft)

Structure - (30) 20.20 7,106.42 7,105.81 7,106.01 7,105.17 7,112.47 7,103.64
DP1 20.20 7,106.22 7,106.50 7,106.07 7,106.04 7,112.36 7,104.27
Structure - (35) 20.20 7,104.12 7,104.07 7,103.47 7,103.44 7,109.81 7,101.90
DP2 10.30 7,106.35 7,106.34 7,106.07 7,106.06 7,109.81 7,104.81
Structure - (42) 16.40 7,088.70 7,088.37 7,088.50 7,087.99 7,108.01 7,086.75
Structure - (31) 20.20 7,102.39 7,102.34 7,101.74 7,101.71 7,106.31 7,100.17
DP5 18.60 7,100.51 7,100.31 7,100.48 7,099.77 7,103.58 7,098.39
DP6 21.20 7,099.84 7,099.94 7,099.41 7,099.39 7,103.12 7,097.69
DP4 2.60 7,100.53 7,100.52 7,100.49 7,100.49 7,103.06 7,099.07
Structure - (48) 21.20 7,099.65 7,099.14 7,099.25 7,098.56 7,102.82 7,097.08
Structure - (2) 16.40 7,087.64 7,087.30 7,087.44 7,086.87 7,102.69 7,085.68
OS2.1 16.40 7,093.57 7,093.55 7,093.14 7,093.12 7,093.12 7,086.94
Structure - (3) 16.40 7,077.85 7,076.96 7,076.55 7,076.53 7,089.15 7,075.34
Structure - (40) 16.40 7,071.48 7,070.43 7,070.02 7,070.00 7,082.43 7,068.81
DP8 9.50 7,071.97 7,072.29 7,071.74 7,071.67 7,077.01 7,070.48
DP7 5.10 7,072.24 7,072.23 7,071.93 7,071.91 7,076.99 7,070.99
Structure - (39) 16.40 7,066.26 7,065.47 7,065.06 7,065.04 7,076.23 7,063.85
Structure - (5) 16.40 7,057.78 7,057.00 7,056.59 7,056.57 7,067.85 7,055.38
DP10 3.30 7,056.29 7,056.28 7,056.13 7,056.12 7,061.26 7,055.26
DP11 5.60 7,056.17 7,056.05 7,056.09 7,055.67 7,061.25 7,054.75
DP26A 11.10 7,049.92 7,049.47 7,049.65 7,049.13 7,060.56 7,048.16
Structure - (25) 5.60 7,052.26 7,051.98 7,052.02 7,051.60 7,060.21 7,050.68
DP26.1 1.60 7,054.90 7,054.89 7,054.73 7,054.72 7,055.95 7,054.25
Structure - (7) 11.10 7,040.66 7,040.03 7,039.72 7,039.70 7,051.41 7,038.76
DP14 1.20 7,045.40 7,045.39 7,045.25 7,045.24 7,050.83 7,044.83
DP15 1.90 7,045.12 7,045.03 7,045.05 7,044.84 7,050.83 7,044.32
Structure - (21) 1.90 7,040.19 7,039.98 7,040.00 7,039.79 7,050.22 7,039.27
Structure - (8) 11.10 7,029.19 7,028.43 7,028.10 7,028.10 7,042.20 7,027.16
DP18 2.50 7,030.98 7,030.97 7,030.75 7,030.74 7,038.47 7,030.14
DP19 5.00 7,028.23 7,027.40 7,027.07 7,027.05 7,038.47 7,026.19
Structure - (9) 11.10 7,015.24 7,014.42 7,014.11 7,014.09 7,032.45 7,014.97
Structure - (10) 11.10 7,008.18 7,008.00 7,007.88 7,007.67 7,022.16 7,006.73
DP22 5.50 7,013.66 7,013.64 7,013.37 7,013.35 7,018.05 7,012.44
DP23 9.10 7,013.48 7,013.27 7,013.32 7,012.86 7,018.05 7,011.66
DP27 9.60 7,004.63 7,004.30 7,004.40 7,004.00 7,016.70 7,003.13
DP25.1 6.50 7,007.65 7,007.65 7,007.39 7,007.39 7,010.45 7,006.67

Page 1 of 1

12/31/2021file:///C:/Users/WaterR/AppData/Local/Temp/Bentley/StormCAD/n41dcs1f.xml



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 



Scenario: 100-year
Current Time Step: 0.000 h
FlexTable: Conduit Table

X:\2510000.all\2518803\StormCAD\SRR and Briargate Interim StormCAD.stsw

Label Diameter 
(in)

Manning's 
n

Invert 
(Start) 

(ft)

Invert 
(Stop) 

(ft)

Length 
(User 

Defined) 
(ft)

Slope 
(Calculated) 

(ft/ft)
Flow 
(cfs)

Velocity 
(ft/s)

Capacity 
(Full 
Flow) 
(cfs)

Hydraulic 
Grade 

Line (In) 
(ft)

Hydraulic 
Grade 
Line 

(Out) (ft)
Pipe - (1) 48.0 0.013 7,086.75 7,085.88 291.3 0.003 150.60 11.98 78.67 7,095.76 7,092.56
Pipe - (2) 48.0 0.013 7,085.68 7,075.54 599.8 0.017 150.60 16.53 186.75 7,089.28 7,078.27
Pipe - (3) 48.0 0.013 7,075.34 7,069.01 316.6 0.020 150.60 17.70 203.11 7,078.95 7,071.61
Pipe - (3) (1) 48.0 0.013 7,068.81 7,064.05 317.1 0.015 150.60 15.73 175.91 7,072.41 7,066.92
Pipe - (4) 48.0 0.013 7,063.85 7,055.58 551.6 0.015 150.60 15.73 175.87 7,067.45 7,061.21
Pipe - (5) 48.0 0.013 7,055.38 7,048.25 475.2 0.015 150.60 11.98 175.91 7,061.10 7,055.87
Pipe - (6) 48.0 0.013 7,048.16 7,039.26 599.8 0.015 157.90 15.76 174.89 7,051.81 7,042.24
Pipe - (7) 54.0 0.013 7,038.76 7,027.36 600.1 0.019 157.90 17.69 271.02 7,042.44 7,029.83
Pipe - (8) 54.0 0.013 7,027.16 7,015.16 600.1 0.020 157.90 18.04 278.06 7,030.84 7,017.59
Pipe - (9) 54.0 0.013 7,013.15 7,006.91 312.2 0.020 157.90 18.04 277.99 7,016.83 7,011.69
Pipe - (10) 54.0 0.013 7,006.73 7,003.32 170.2 0.020 157.90 18.04 278.06 7,010.41 7,009.54
Pipe - (11) 54.0 0.013 7,003.13 7,002.69 43.2 0.010 161.20 13.80 196.63 7,006.84 7,006.03
Pipe - (12) 21.0 0.013 7,012.44 7,012.16 56.2 0.005 10.90 4.53 11.20 7,017.14 7,016.87
Pipe - (13) 21.0 0.013 7,011.66 7,010.01 328.8 0.005 18.00 7.48 11.20 7,015.91 7,011.56
Pipe - (14) 48.0 0.013 7,006.65 7,003.61 168.2 0.018 126.30 10.05 193.10 7,010.85 7,009.54
Pipe - (15) 18.0 0.013 7,030.14 7,027.33 56.2 0.050 5.50 10.85 23.47 7,031.05 7,027.83
Pipe - (16) 18.0 0.013 7,026.19 7,021.01 103.6 0.050 9.00 12.41 23.47 7,027.35 7,021.66
Pipe - (17) 18.0 0.013 7,044.83 7,044.52 62.3 0.005 6.30 3.57 7.43 7,046.42 7,046.20
Pipe - (18) 18.0 0.013 7,044.32 7,039.48 69.4 0.070 9.50 14.23 27.76 7,045.51 7,041.15
Pipe - (19) 18.0 0.013 7,039.27 7,034.92 108.6 0.040 9.50 11.60 21.02 7,040.46 7,035.63
Pipe - (20) 18.0 0.013 7,055.26 7,054.95 62.5 0.005 5.40 3.06 7.43 7,057.04 7,056.88
Pipe - (21) 18.0 0.013 7,054.75 7,050.89 77.5 0.050 11.30 13.16 23.47 7,056.04 7,052.81
Pipe - (22) 18.0 0.013 7,050.68 7,046.73 125.9 0.031 11.30 11.04 18.62 7,051.97 7,047.57
Pipe - (23) 18.0 0.013 7,070.99 7,070.68 62.3 0.005 9.60 5.43 7.43 7,075.56 7,075.04
Pipe - (24) 18.0 0.013 7,070.48 7,065.06 215.2 0.025 20.60 11.66 16.67 7,074.83 7,066.53
Pipe - (26) 30.0 0.013 7,100.17 7,099.04 226.9 0.005 36.60 7.46 29.00 7,103.73 7,101.93
Pipe - (27) 36.0 0.013 7,098.39 7,097.91 97.4 0.005 34.30 4.85 47.16 7,101.44 7,101.19
Pipe - (28) 30.0 0.013 7,097.69 7,097.27 83.9 0.005 40.90 8.33 29.01 7,101.13 7,100.30
Pipe - (28) (1) 36.0 0.013 7,097.08 7,095.68 258.5 0.005 40.90 7.76 49.03 7,099.17 7,097.77
Pipe - (29) 30.0 0.013 7,103.64 7,102.11 306.2 0.005 36.60 7.46 29.00 7,108.70 7,106.26
Pipe - (29) (1) 30.0 0.013 7,101.90 7,100.37 306.2 0.005 36.60 7.46 29.00 7,106.22 7,103.78
Pipe - (31) 30.0 0.013 7,104.14 7,104.27 27.3 -0.005 36.60 7.46 29.00 7,110.05 7,109.84
Pipe - (31) (1) 30.0 0.013 7,104.47 7,104.81 68.0 -0.005 17.80 3.63 29.00 7,110.23 7,110.10
Pipe - (32) 18.0 0.013 7,099.07 7,098.99 26.1 0.003 4.30 2.43 5.75 7,101.97 7,101.93
Pipe - (35) 48.0 0.013 7,086.94 7,095.25 193.2 -0.043 150.60 11.98 297.90 7,100.83 7,098.71
Pipe - (36) 18.0 0.013 7,050.75 7,054.25 84.3 -0.041 11.80 6.68 21.37 7,056.94 7,055.87

Page 1 of 1
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Scenario: 100-year
Current Time Step: 0.000 h
FlexTable: Manhole Table

X:\2510000.all\2518803\StormCAD\SRR and Briargate Interim StormCAD.stsw

Label
Flow 
(Total 
Out) 
(cfs)

Energy 
Grade Line 

(In) (ft)

Energy 
Grade Line 

(Out) (ft)

Hydraulic 
Grade Line 

(In) (ft)

Hydraulic 
Grade Line 

(Out) (ft)

Elevation 
(Ground) 

(ft)
Elevation 

(Invert) (ft)

Structure - (30) 36.60 7,110.70 7,109.56 7,109.84 7,108.70 7,112.47 7,103.64
DP1 36.60 7,110.30 7,110.92 7,110.10 7,110.05 7,112.36 7,104.27
Structure - (35) 36.60 7,107.12 7,107.08 7,106.26 7,106.22 7,109.81 7,101.90
DP2 17.80 7,110.03 7,110.02 7,109.82 7,109.81 7,109.81 7,104.81
Structure - (42) 150.60 7,100.94 7,098.00 7,098.71 7,095.76 7,108.01 7,086.75
Structure - (31) 36.60 7,104.64 7,104.60 7,103.78 7,103.73 7,106.31 7,100.17
DP5 34.30 7,102.79 7,101.81 7,101.93 7,101.44 7,103.58 7,098.39
DP6 40.90 7,101.55 7,102.21 7,101.19 7,101.13 7,103.12 7,097.69
DP4 4.30 7,102.07 7,102.06 7,101.98 7,101.97 7,103.06 7,099.07
Structure - (48) 40.90 7,101.38 7,100.11 7,100.30 7,099.17 7,102.82 7,097.08
Structure - (2) 150.60 7,094.79 7,091.77 7,092.56 7,089.28 7,102.69 7,085.68
OS2.1 150.60 7,095.47 7,095.35 7,093.23 7,093.12 7,093.12 7,086.94
Structure - (3) 150.60 7,083.32 7,081.43 7,079.07 7,078.95 7,089.15 7,075.34
Structure - (40) 150.60 7,077.25 7,074.89 7,072.53 7,072.41 7,082.43 7,068.81
DP8 20.60 7,075.50 7,076.94 7,075.04 7,074.83 7,077.01 7,070.48
DP7 9.60 7,076.04 7,076.02 7,075.58 7,075.56 7,076.99 7,070.99
Structure - (39) 150.60 7,071.36 7,069.94 7,067.58 7,067.45 7,076.23 7,063.85
Structure - (5) 150.60 7,063.44 7,063.33 7,061.21 7,061.10 7,067.85 7,055.38
DP10 5.40 7,057.20 7,057.19 7,057.05 7,057.04 7,061.26 7,055.26
DP11 11.30 7,057.02 7,056.80 7,056.88 7,056.04 7,061.25 7,054.75
DP26A 157.90 7,058.11 7,054.48 7,055.87 7,051.81 7,060.56 7,048.16
Structure - (25) 11.30 7,053.45 7,052.73 7,052.81 7,051.97 7,060.21 7,050.68
DP26.1 11.80 7,056.68 7,056.65 7,055.99 7,055.96 7,055.95 7,054.25
Structure - (7) 157.90 7,046.40 7,044.44 7,042.54 7,042.44 7,051.41 7,038.76
DP14 6.30 7,046.63 7,046.62 7,046.43 7,046.42 7,050.83 7,044.83
DP15 9.50 7,046.39 7,046.13 7,046.20 7,045.51 7,050.83 7,044.32
Structure - (21) 9.50 7,041.60 7,041.08 7,041.15 7,040.46 7,050.22 7,039.27
Structure - (8) 157.90 7,035.71 7,032.84 7,030.84 7,030.84 7,042.20 7,027.16
DP18 5.50 7,031.44 7,031.43 7,031.07 7,031.05 7,038.47 7,030.14
DP19 9.00 7,029.14 7,027.93 7,027.38 7,027.35 7,038.47 7,026.19
Structure - (9) 157.90 7,021.99 7,018.83 7,016.93 7,016.83 7,032.45 7,014.97
Structure - (10) 157.90 7,013.22 7,012.41 7,011.69 7,010.41 7,022.16 7,006.73
DP22 10.90 7,017.47 7,017.46 7,017.15 7,017.14 7,018.05 7,012.44
DP23 18.00 7,017.19 7,016.78 7,016.87 7,015.91 7,018.05 7,011.66
DP27 161.20 7,011.08 7,008.89 7,009.54 7,006.84 7,016.70 7,003.13
DP25.1 126.30 7,012.02 7,012.02 7,010.45 7,010.45 7,010.45 7,006.67
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Cross Section for Proposed Swale - Cross Section AA
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.009Channel Slope
in27.0Normal Depth
cfs174.50Discharge
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Worksheet for Proposed Swale - Cross Section AA
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.009Channel Slope
cfs174.50Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

7,103.00-0+13
7,100.340+00
7,109.000+37

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.020(0+00, 7,100.34)(-0+13, 7,103.00)
0.020(0+37, 7,109.00)(0+00, 7,100.34)

Options

Pavlovskii's 
Method

Current Roughness Weighted  
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in27.0Normal Depth
0.020Roughness Coefficient

ft7,102.59Elevation
7,100.3 to 
7,109.0 ftElevation Range

ft²23.2Flow Area
ft21.1Wetted Perimeter
in13.2Hydraulic Radius
ft20.63Top Width
in27.0Normal Depth
in29.5Critical Depth
ft/ft0.006Critical Slope
ft/s7.51Velocity
ft0.88Velocity Head
ft3.13Specific Energy

1.248Froude Number
SupercriticalFlow Type
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Worksheet for Proposed Swale - Cross Section AA
GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in27.0Normal Depth
in29.5Critical Depth
ft/ft0.009Channel Slope
ft/ft0.006Critical Slope
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Cross Section for Proposed Swale - Cross Section BB
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.021Channel Slope
in11.9Normal Depth
cfs10.70Discharge
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Worksheet for Proposed Swale - Cross Section BB
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.021Channel Slope
cfs10.70Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

7,085.00-0+05
7,083.00-0+04
7,082.00-0+03
7,081.00-0+02
7,080.00-0+01
7,079.460+00
7,080.000+01
7,081.000+02
7,082.000+03
7,083.000+04
7,084.000+05
7,085.000+06
7,086.000+07

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.020(0+06, 7,085.00)(-0+05, 7,085.00)
0.020(0+07, 7,086.00)(0+06, 7,085.00)

Options

Pavlovskii's 
Method

Current Roughness Weighted  
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in11.9Normal Depth
0.020Roughness Coefficient

ft7,080.45Elevation
7,079.5 to 
7,086.0 ftElevation Range

ft²1.7Flow Area
ft3.6Wetted Perimeter
in5.6Hydraulic Radius
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Worksheet for Proposed Swale - Cross Section BB
Results

ft2.91Top Width
in11.9Normal Depth
in14.3Critical Depth
ft/ft0.009Critical Slope
ft/s6.46Velocity
ft0.65Velocity Head
ft1.64Specific Energy

1.511Froude Number
SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in11.9Normal Depth
in14.3Critical Depth
ft/ft0.021Channel Slope
ft/ft0.009Critical Slope
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Cross Section for Proposed Swale - Cross Section CC
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.021Channel Slope
in7.2Normal Depth
cfs20.60Discharge
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Worksheet for Proposed Swale - Cross Section CC
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.021Channel Slope
cfs20.60Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

7,067.00-0+12
7,065.00-0+04
7,064.660+00
7,065.000+04
7,067.000+12

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.020(0+04, 7,065.00)(-0+12, 7,067.00)
0.020(0+12, 7,067.00)(0+04, 7,065.00)

Options

Pavlovskii's 
Method

Current Roughness Weighted  
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in7.2Normal Depth
0.020Roughness Coefficient

ft7,065.26Elevation
7,064.7 to 
7,067.0 ftElevation Range

ft²3.7Flow Area
ft10.2Wetted Perimeter
in4.4Hydraulic Radius
ft10.10Top Width
in7.2Normal Depth
in9.0Critical Depth
ft/ft0.008Critical Slope
ft/s5.52Velocity
ft0.47Velocity Head
ft1.08Specific Energy

1.599Froude Number
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Worksheet for Proposed Swale - Cross Section CC
Results

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in7.2Normal Depth
in9.0Critical Depth
ft/ft0.021Channel Slope
ft/ft0.008Critical Slope
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Cross Section for Proposed Swale - Cross Section DD
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.020Channel Slope
in11.7Normal Depth
cfs27.80Discharge

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

12/29/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterInterim Swale Cross Sections.fm8



Worksheet for Proposed Swale - Cross Section DD
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.020Channel Slope
cfs27.80Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

7,059.00-0+60
7,044.560+00
7,047.000+12
7,048.000+21
7,049.000+34
7,050.000+48

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.020(0+34, 7,049.00)(-0+60, 7,059.00)
0.020(0+48, 7,050.00)(0+34, 7,049.00)

Options

Pavlovskii's 
Method

Current Roughness Weighted  
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in11.7Normal Depth
0.020Roughness Coefficient

ft7,045.54Elevation
7,044.6 to 
7,059.0 ftElevation Range

ft²4.3Flow Area
ft9.1Wetted Perimeter
in5.7Hydraulic Radius
ft8.87Top Width
in11.7Normal Depth
in14.2Critical Depth
ft/ft0.007Critical Slope
ft/s6.42Velocity
ft0.64Velocity Head
ft1.62Specific Energy
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Worksheet for Proposed Swale - Cross Section DD
Results

1.618Froude Number
SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in11.7Normal Depth
in14.2Critical Depth
ft/ft0.020Channel Slope
ft/ft0.007Critical Slope
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Cross Section for Proposed Swale - Cross Section EE
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.020Channel Slope
in11.1Normal Depth
cfs33.80Discharge
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Worksheet for Proposed Swale - Cross Section EE
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.020Channel Slope
cfs33.80Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

7,051.93-0+80
7,033.540+00
7,049.031+27

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.020(0+00, 7,033.54)(-0+80, 7,051.93)
0.020(1+27, 7,049.03)(0+00, 7,033.54)

Options

Pavlovskii's 
Method

Current Roughness Weighted  
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in11.1Normal Depth
0.020Roughness Coefficient

ft7,034.47Elevation
7,033.5 to 
7,051.9 ftElevation Range

ft²5.4Flow Area
ft11.8Wetted Perimeter
in5.5Hydraulic Radius
ft11.65Top Width
in11.1Normal Depth
in13.5Critical Depth
ft/ft0.007Critical Slope
ft/s6.25Velocity
ft0.61Velocity Head
ft1.53Specific Energy

1.616Froude Number
SupercriticalFlow Type

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

12/29/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterInterim Swale Cross Sections.fm8



Worksheet for Proposed Swale - Cross Section EE
GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in11.1Normal Depth
in13.5Critical Depth
ft/ft0.020Channel Slope
ft/ft0.007Critical Slope
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Cross Section for Proposed Swale - Cross Section FF
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.023Channel Slope
in21.5Normal Depth
cfs151.70Discharge
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Worksheet for Proposed Swale - Cross Section FF
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.023Channel Slope
cfs151.70Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

7,040.00-1+01
7,016.220+00
7,034.000+88

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.020(0+00, 7,016.22)(-1+01, 7,040.00)
0.020(0+88, 7,034.00)(0+00, 7,016.22)

Options

Pavlovskii's 
Method

Current Roughness Weighted  
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in21.5Normal Depth
0.020Roughness Coefficient

ft7,018.01Elevation
7,016.2 to 
7,040.0 ftElevation Range

ft²14.7Flow Area
ft16.8Wetted Perimeter
in10.5Hydraulic Radius
ft16.46Top Width
in21.5Normal Depth
in27.9Critical Depth
ft/ft0.006Critical Slope
ft/s10.30Velocity
ft1.65Velocity Head
ft3.44Specific Energy

1.920Froude Number
SupercriticalFlow Type
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Worksheet for Proposed Swale - Cross Section FF
GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in21.5Normal Depth
in27.9Critical Depth
ft/ft0.023Channel Slope
ft/ft0.006Critical Slope
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Appendix E
Drainage Maps
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