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INTRODUCTION 
 
This Final Drainage Report (FDR) has been completed for Challenger Homes in order to present 

an effective storm water management plan for the Falcon Highlands South Filing 1 development, 

hereinafter referred to as the Site.  This report is intended to guide the development of the Site 
and recommend general drainage concepts that can be implemented as development progresses. 
Included within this report is a proposed drainage plan for the Site along with reference 
information for drainage basins and storm water conveyance facilities. 
 
The Site was most recently studied in the Preliminary Drainage Report (PDR) level in the Falcon 

Highlands South PUDSP Preliminary Drainage Report by Atwell, LLC, approved May 17, 2024. 
 
The Site for Falcon Highlands South Filing 1 is approximately 19.66 acres and will include a 
total of approximately 24 single-family residential units.  
 
Proposed herein is a network of storm infrastructure, permanent water quality and detention 
facilities, and swales that will meet relevant drainage criteria. 
 

GENERAL LOCATION AND DESCRIPTION 
 
The Site is located within Section 12, Township 13 South, Range 65 West of the Sixth Principal 
Meridian, County of El Paso, State of Colorado. The Site is bounded by Antelope Meadows to 
the south, Bridal Vail Way to the west. Falcon Highlands Filing No. 2 is located to the north of 
the Site.  
 
The overall area consists of approximately 19.66 acres that is proposed to be developed into 24 
single-family residential units, roadways, and open space. In addition to the Site development, 
two off-site water quality and detention will be constructed to detain runoff from the Site and 
other areas of the overall Falcon Highlands development.  
 
The Site is within the Sand Creek Drainage Basin. 
 
A vicinity map showing the location of the Site is included in appendix A.  
 
The Site is within the Falcon Highlands MDDP by Atwell, LLC, dated March 2022.  
 

SOILS AND EXISTING CONDITIONS 
 
Much of the Site is currently undeveloped. Of the development within the Site, there are existing 
dirt roadways and sanitary sewer infrastructure installed per the Construction Drawings for 
Falcon Highlands Filing No. 2 prepared by Terra Nova Engineering, most recent revised date of 
September 7, 2010. The ALTA survey conducted by Atwell, LLC., shows the existing conditions 
of Falcon Highlands and adjacent development of Filing No. 2. The Site is comprised of existing 



natural grass vegetation typical of the eastern plains with sparse vegetative cover at its outer 
limits to the south and southeast. There is an existing detention pond south of the Site, from 
Falcon Highlands Filing No.2 and the future development of Falcon Highlands Filing No. 3. The 
on-Site slopes range from 0 percent to 10 percent and generally sheet flows from west to east. An 
Existing Conditions Drainage Map is included in Appendix G showing the delineated drainage 
basins. 
 
The Site is compromised of Blakeland-Fluvaquentic Haplaquolls soil, a loamy sand, and 
hydraulic soils group A. The Natural Resources Conservation Service of the United State 
Department of Agriculture Web Soil Survey has been included in Appendix B for reference. 
 
Based on a Geotechnical Report done by Rocky Mountain Group, dated October 8, 2021, three 
bore holes were drilled within the Site, TB-1, TB-2, TB-3. From these bore holes it was noted 
that ground water was hit at 16.0’, 14.6’, and 11.4’ respectively. A copy of this report can be 
found in Appendix F.  
 

DRAINAGE DESIGN CRITERIA  
 
The El Paso County Drainage Manual (EPC DCM) and El Paso County Engineering Criteria 
Manual (EPC ECM) were used in conjunction with the Colorado Springs Drainage Criteria 
Manual (DCM) Mile High Flood District (MHFD) Criteria Manual. The rational method was 
used for a drainage basin less than 100-acres. The 5-year design frequency was used for the 
minor storm and a 100-year design frequency was used for the major storm in calculation on-Site 
storm hydraulics. The City of Colorado Springs IDF Curve has used for calculating the rainfall 
intensity of 1.50 inches for the 5-year and 2.52 inches for the 100-year.  
 

EXISTING ONSITE AND OFFSITE DRAINAGE BASINS 
 
Off-Site drainage basin runoff data and calculations have been updated per current codes and 
standards. The developments of Falcon Highlands Filings No. 1 and 2 remain consistent with the 
Master Drainage Development Plan, MDDP (EDARP project number SF05033) and therefore 
off Site basin descriptions are delineations provided are based on previous County approved 
reports.  
 
The Site has been broken down into several major existing drainage basins. An Existing 
Conditions Drainage Map is in appendix F.  
 

Off-Site Basins (Existing): 

 

Filing No. 2: 

 
OS-1 (6.38 ac, Q5 = 5.58 cfs, Q100 = 16.11 cfs) is an off-Site basin located on the northwestern part 
of Falcon Highlands Filing No. 2 and consists of the rear yard areas of PUD residential zoned lots. 



The historic drainage pattern sheet flows southwesterly where it is captured by basin OS-5 at 
Design Point 7 and ultimately outfalls into existing Pond 1 through the public 60” RCP storm pipe 
that runs through Falcon Highlands South. 
 
OS-2 (3.12 ac, Q5 = 2.29 cfs, Q100 = 6.06 cfs) is an off-Site sub-basin within the developed area of 
Filing No. 1 for quarter-acre lots and is an off-Site basin that was included in the MDDP for Filing 
No. 2. The basin’s runoff sheet flows due south in Filing No. 2 and is captured by the roadways 
and storm system in Filing No. 2 that runs through Falcon Highlands South, and ultimately outfalls 
into the existing Pond 1. The basin flows to OS-5. 
 
OS-3 (1.14 ac, Q5 = 4.06 cfs, Q100 = 7.04 cfs)  is an off-Site basin within Filing No. 1 that includes 
the developed right-of-way of Rolling Thunder Way. This sub-basin was included in the previous 
MDDP as an off-Site basin and represents a portion of the landscaped right-of-way on the south 
side of Rolling Thunder Way that sheet flows due south into the developed areas of Filing No. 2 
and ultimately into the public storm system shared with Falcon Highlands South, outfalling to 
existing Detention Pond 2. 
 
OS-4 (13.09 ac, Q5 = 4.44 cfs, Q100 = 15.98 cfs)  is an off-Site basin located on the southwestern 
part of Falcon Highlands Filing No. 2 and consists of mostly Tract A and portions of PUD 
residential zoned lots rear yard areas. The historic drainage pattern sheet flows south where it is 
captured by basin A, and per existing drainage patterns is not tributary to on-Site detention ponds 
and drains directly offSite via overland sheet flow. 
 
OS-5 (59.62 ac, Q5 = 51.26 cfs, Q100 = 135.39 cfs) is an off-Site basin that stretches from the eastern 
border of basin OS-4 to the eastern edge of Bridal Vail Way within Filing No. 2. The basin is 
zoned as PUD residential lots of about quarter-acre size. Runoff is carried in the public rights-of-
way where the flow travels south through a series of public curb and gutters, sump inlets and storm 
infrastructure within Filing No. 2. The flow outfalls into the existing Pond 1 through the public 
60” RCP storm pipe that runs through Falcon Highlands South. No surface flow from this basin 
enters the Site. 
 
OS-6 (35.75 ac, Q5 = 14.22 cfs, Q100 = 49.60 cfs) is off-Site basin located between Bridal Vail Way 
and Antelope Meadows Circle within Filing 2. This basin includes PUD residential zoned lots of 
half-acre size and contains drainage tracts. The basin is captured by a series of public curb and 
gutter systems in the rights-of-way where public storm infrastructure conveys storm water to the 
end of the cul-de-sac of Wagon Track Drive where the public storm system of Filing No. 2 
connects and daylights to Falcon Highlands South within future Antelope Meadows Circle right-
of-way. Flows continue through Falcon Highlands South via an existing diversion ditch to Pond 
2. 
 
OS-7 (6.47 ac, Q5 = 2.29 cfs, Q100 = 7.97 cfs) is the off-Site basin located within Filing 2, just north 
of Basin D of Filing 3. The basin includes PUD residential zoned lots of half-acre size with right 
of way. The basin runoff is captured in the public right-of-way curb and gutter where it travels 
south and is released at the road end, where it continues south through Antelope Meadows Circle 
and then due east through Falcon Highlands South’s Basin D in the existing access path where it 
outfalls to Pond WU.  



 

Future Falcon Highlands Phases:  

 
OS-8 (3.74 ac, Q5 = 0.15 cfs, Q100 = 2.03 cfs) is the basin located southwest of Antelope Meadow 
Circle, just below basin OS-4, and west of basin OS-11. The storm water runoff from this basin 
sheet flows south and off-Site at with the combined flow of OS-4, and per existing drainage 
patterns is not tributary to on-Site detention ponds. 
 

OS-9 (3.14 ac, Q5 = .20 cfs, Q100 = 2.62 cfs) is the undeveloped, natural landscaped area between 
Tamlin Road and the existing Pond 1. Runoff from Basin E is directed by a ditch section to a low 
point between the future Dublin Road and Highway 24. This drainage concept and its associated 
storm infrastructure is presented in the previous master plan and is to remain as the intended 
plan. The 2005 PDR suggested that an inline grate inlet be installed but there is no evidence that 
this was installed. The existing drainage pattern consists of pooling within the local low point of 
the ditch that surcharges and is directed south through the grassland swale. 
 
OS-10 (3.67 ac, Q5 = 0.18 cfs, Q100 = 2.42 cfs) is the undeveloped area between Tamlin Road and 
the existing Detention Pond 2. The runoff from Basin F is directed to the low point in the 
downstream grasslined swale between the Site and Tamlin Road. This drainage concept and its 
associated storm infrastructure is presented in the previous master plan and is to remain as the 
intended plan. The 2005 PDR suggested that a 4’x4’ area inlet be constructed but there is no 
evidence that this was installed. The existing drainage pattern consists of pooling within the local 
low point of the ditch that surcharges and is directed south through the grassland swale. 
 
OS-11 (35.55 ac, Q5 = 1.32 cfs, Q100 = 17.58 cfs) is located south of Antelope Meadow Circle, 
adjacent to basin A. The Site is covered in native grasses with limited grading work from a 
previous development. Runoff from the Site sheet flows southwesterly overland to existing Pond 
1). The private 42” RCP outlet pipe from the outlet structure of the pond daylights at the 
grassland swale south of the abandoned future Tamlin Road right-of-way. 
 
 
OS-12 (39.29 ac, Q5 = 1.57 cfs, Q100 = 20.90 cfs) is located adjacent to Basin B and covered in 
native grasses and weeds. The Site has limited grading due to work from a previous development 
that did not finish. Runoff from the Site sheet flows southwesterly overland to an existing 
diversion ditch that spans from an existing public 24” RCP storm sewer main that daylights 
within Falcon Highlands South south of Wagon Track Way. The diversion ditch flows directly to 
existing Pond 2. The private 42” RCP outlet pipe from the outlet structure of the pond daylights 
at the grassland swale south of the project Site. 
 
OS-13 (10.54 ac, Q5 =0.44 cfs, Q100 = 5.86 cfs) is located to the northeast of the Filing and 
consists of undeveloped area with native grasses. The basin’s runoff drains directly to existing 
Pond WU. 
 
OS-14 (8.84 ac, Q5 = 0.39 cfs, Q100 = 5.14 cfs) is the area east of Basin C that is not to be 
disturbed and remain as open, natural landscape. The runoff from Basin G is collected in a local 



topographic low point and when overtopping the low point, the runoff continues southeast to the 
low point in the grasslined swale along Highway 24. 
 

On-Site Basins (Existing): 

 
This Site has been broken down into three major existing drainage basins. An existing drainage 
map can be found in Appendix F. 
 
EX-1 (3.38 ac, Q5= 0.12 cfs, Q100= 1.60 cfs ) is located in the west portion of the Site, and 
consists of undeveloped land. Stormwater flows south and west into the existing Bridal Vail Way 
then continues south via curb and gutter to a cross pan at the intersection of Bridal Vail Way and 
Antelope Meadows Circle and flows west to an existing inlet (Design point C1), flow from this 
inlet is then conveyed west and then south through existing storm infrastructure where it is then 
released into the existing detention pond 1 built with Falcon Highlands Filing No. 2 & No. 3 File 
No. SF05033 . 
 
EX-2 (9.38 ac, Q5= 0.36 cfs, Q100= 4.85 cfs ) is located in the northern part of the Site, and 
consists of undeveloped land. Stormwater flows southwest to a natural swale and continues off-
Site and into an existing detention pond 2, built with Falcon Highlands Filing No. 2 & No. 3 File 
No. SF05033.  
 
EX-3 (9.14 ac, Q5= 0.42 cfs, Q100= 5.53 cfs) is located in the south portion of the Site and 
consists of undeveloped land. Stormwater flows south to a low point in the basin then continues 
south to existing detention pond 2, built with Falcon Highlands Filing No. 2 & No. 3 File No. 
SF05033.  
 

PROPOSED DRAINAGE BASINS 
 
Preliminary grading design on the Site has been completed to include right-of-way design and 
assignment of lot type A, B, and Transition (T). The assigned lots drain per a typical lot 
template, into roadways where on-grade sump inlets are located to capture and convey 
stormwater through public storm system and outfall to a permanent water quality and detention 
facility.  
 
The overreaching premise of the drainage design is to route overland flow from residential lots to 
adjacent right-of-ways where public storm infrastructure will be installed and ultimately convey 
the stormwater to the downstream permanent water quality and detention facility to provide 
water quality treatment as well as flow attenuation and detention. Previous drainage reports  
designed ponds 1 and 2 in order to provide detention for existing Filings 2 and 3. The analysis in 
this report provides a detailed and defined design of these ponds to account for drainage 
requirement changes as well as a design to account for full spectrum detention. This report will 
redesign these existing ponds to meet current standards and provide full-spectrum detention.  
 



There is a proposed grass-lined swale to capture flows in the open space behind the northern lots, 
The design of this swale is included in the report in Appendix E, to accurately access the width 
and depth of the drainage way for the minor and major storm events. 
 
HLG calculations for both the 5-year and 100-year storms are provided in Appendix E.  
 

On-Site Basins (Proposed): 

 
A-1 (4.49 ac, Q5= 0.12 cfs, Q100= 1.64 cfs ) is located in the north portion of the Site along the 
back of the existing lots and the proposed lots, and consists of open space. Stormwater flows to a 
proposed swale in the open space and flows to and existing outlet (Design point A1). The 
existing Design point discharges to a natural swale that flows southwest to proposed pond 2.  
 
A-2 (4.83 ac, Q5= 2.89 cfs, Q100= 8.24 cfs) is located in the north portion of the Site south of 
Basin A-1 and consists of large lots (greater than 19,000 sf) public right-of-way, curb and gutter, 
and attached sidewalk. Stormwater sheet flows from the lots toward the public right-of-way, and 
is conveyed south via curb and gutter to a local low point in the roadway where it is then 
captured by a proposed 10’ Type R sump inlet (Design point B1) and enters the proposed public 
storm infrastructure and is released into a proposed temporary water quality pond (Design point 
P.1). Emergency overflow from the inlet will overtop the crown in the roadway and continue to 
flow south and will be picked up by future inlets in Antelope Meadows Circle (Design Point B4) 
and will be released into proposed pond 2. 
 
A-3 (2.46 ac, Q5= 1.48 cfs, Q100= 4.22 cfs) is located on the west side on the Site south of Basin 
B-1 and consists of large lots (greater than 19,000 sf) public right-of-way, curb and gutter, and 
attached sidewalk. Stormwater sheet flows from the lots toward the public right-of-way, and is 
conveyed south via curb and gutter to a local low point in the roadway where it is then captured 
by a proposed 10’ Type R sump inlet (Design point A2) and enters the proposed public storm 
infrastructure and is released into a proposed temporary water quality pond (Design point P.1). 
Emergency overflow from the inlet will overtop the crown in the roadway and continue to flow 
south and will be picked up by future inlets in Antelope Meadows Circle (Design Point C2) and 
will be released into proposed pond 2. 
 
A-4 (1.98 ac, Q5= 1.54 cfs, Q100= 4.38 cfs) is located on the southwest side on the Site south of 
Basin B-2 and consists of large lots (greater than 19,000 sf) public right-of-way, curb and gutter, 
and attached sidewalk. Stormwater sheet flows from the lots toward the public right-of-way, and 
is conveyed east via curb and gutter to a local low point in the roadway where it is then captured 
by a proposed 5’ Type R sump inlet (Design point B3) and enters the proposed public storm 
infrastructure and is released into a proposed temporary water quality pond (Design point P.1) 
and will be released into proposed pond 2. 
 
A-5 (3.52 ac, Q5= 2.35 cfs, Q100= 6.7 cfs) is located on the southeast side on the Site south of 
Basin B-1 and consists of large lots (greater than 19,000 sf) public right-of-way, curb and gutter, 
and attached sidewalk. Stormwater sheet flows from the lots toward the public right-of-way, and 
is conveyed west via curb and gutter to a local low point in the roadway where it is then captured 
by a proposed 10’ Type R sump inlet (Design point B4) and enters the proposed public storm 



infrastructure and is released into a proposed temporary water quality pond (Design point P.1) 
and will be released into proposed pond 2. 
 
A-6 (1.63 ac, Q5= 1.61 cfs, Q100= 4.59 cfs) is located on the western boundary of the Site and 
consists of large lots (greater than 19,000 sf) public right-of-way, curb and gutter, and attached 
sidewalk. Stormwater sheet flows west toward the public right-of-way, and is conveyed south via 
curb and gutter to a local low point in the roadway where it is captured by an existing 20’ inlet 
(Design point C1), where it will enter existing storm infrastructure and be release into the 
proposed pond 1. 
 
Major Basin B (40.12 ac, Q5= 18.65 cfs, Q100= 53.18 cfs) is located south-west of the proposed 
Site. It is modeled as a future Falcon Highlands development and will consist of lots, public 
right-of-way, curb and gutter, and attached sidewalk. Stormwater will be conveyed via storm 
infrastructure into proposed pond 1.  
 
Major Basin C (41.08 ac, Q5= 25.69 cfs, Q100= 73.24 cfs) is located south of the proposed Site. 
It is modeled as a future Falcon Highlands development and will consist of lots, public right-of-
way, curb and gutter, and attached sidewalk. Stormwater will be conveyed via storm 
infrastructure into proposed pond 2.  
 
Major Basin D (8.26 ac, Q5= 12.79 cfs, Q100= 26.67 cfs) is located east of the proposed Site. It 
is modeled as a future Falcon Highlands development and will consist of lots, public right-of-
way, curb and gutter, and attached sidewalk. Stormwater will be conveyed via storm 
infrastructure into proposed pond 2.  
 
Major Basin E (1.41 ac, Q5= 0.08 cfs, Q100= 1.03 cfs) is located south of pond 1. It is 
undisturbed area and is planned to remain undisturbed. Stormwater sheets flows off the basin 
south into Sand Creek. 
 
Major Basin F (5.91 ac, Q5= 0.26 cfs, Q100= 1.41 cfs) is located east of pond 1 and west of pond 
2. It is undisturbed area and is planned to remain undisturbed. Stormwater sheets flows off the 
basin south into Sand Creek. 
 
Major Basin G (8.38 ac, Q5= 0.37 cfs, Q100= 4.93 cfs) is located north east of pond 2. It is 
undisturbed area and is planned to remain undisturbed. Stormwater sheets flows off the basin 
south into Sand Creek. 
 

STORMWATER CONVEYANCE AND STORAGE FACILITIES 
 
The proposed on-Site conveyance facilities will consist of a combination of storm pipe, 
swales/channels, curb and gutter, and inlets, and has been designed using runoff data from the 
calculations shown in Appendix D. Proposed drainage patterns will generally follow historic 
drainage patterns outlined in the previous section of this report. At sump conditions, inlets will 
be sized to collect 100-year flows. Runoff entering the inlets will be conveyed within the public 
storm sewer system to proposed pond 2.  



 
The Site will send storm water runoff to both proposed ponds 1 and 2. These proposed ponds 
have been redesigned to meet current standards and provide full spectrum detention.  

 

Proposed Flows to Proposed Ponds for Entire Development 

  

WQCV EURV-WQCV 
100-year - 

EURV-WQCV 

Total 

Volume 

Required  
Proposed Pond 1  2.411 ac-ft 6.711 ac-ft 4.500 ac-ft 13.683 ac-ft  

Proposed Pond 2  2.033 ac-ft 5.710 ac-ft 3.795 ac-ft 11.539 ac-ft  

 
Both ponds were designed using Mile High Flood District Detention Spread Sheets for volume 
and outlet structures.  
 
Both ponds are designed to release into Sand Creek at or below the peak existing flows.  
 
MHFD-Inlet_v5.03 software was used to analyze and design the street and inlet capacities 
throughout the Site. The results of the software is included in the appendices for reference.  Chapter 
7 of the City of Colorado Springs Drainage Criteria Manual, Volume 1 was used for street flow 
design criteria. 
 
A proposed grass lined swale is designed to convey stormwater to an outfall point for tributary 
areas within the northern open space portion of the Site. This swale is to be designed to El Paso 
County and Colorado Springs Drainage standards with one foot of freeboard. Design calculations 
and cross sections are included within the appendix. 
 
 

FOUR STEP PROCESS  
 
The Four Step Process focuses on reducing runoff volumes, treating the WQCV, stabilizing 
drainageways, and implementing long-term source controls. The Four Step Process pertains to 
management of smaller, frequently occurring events, as opposed to larger storms for which 
drainage and flood control infrastructure are sized. The Four Step Process is summarized below, 
and elements of the designed development are presented as a means to address and follow this 
process. 
 

1. Step 1: Employ Runoff Reduction Practices  

 
The Site is developed to capture runoff from impervious areas at sump locations and local low 
points within the public storm system. Impervious area is avoided where functional hardscape is 
not needed and open space is provided within the subdivision and remains undisturbed where 
developed lots are not laid out. Pervious landscaped areas are proposed where feasible in order to 
reduce runoff. Typical lot layouts will include pervious landscape areas surrounding the residences 
including front yards, rear yards, and side yard swales for drainage. The exact future ratio of 
pervious to impervious area per lot may vary depending on future homebuilding activity. In order 



to calculate estimated runoff reduction for each lot for this project, lots were assumed to have 35% 
imperviousness as specified by the DCM Volume 1, Table 6-6 for residential lots sized as 0-3 
dwelling per acre.  
 
Runoff calculations were completed for three two separate areas, the basins tributary to the 
permanent water quality and detention facilities 1 and 2, and the basins that flow off Site. The 2 
permanent water quality and detention facilities are responsible for all water quality treatment for 
the Site.  
 
Runoff reduction calculations and results are included in Appendix D. Runoff reduction areas are 
shown and can be found in the Green Infrastructure Maps, included in Appendix G.  

 

2. Step 2: Implement Control Measures That Provide a Water Quality Capture 

Volume with Slow Release. 

 
Runoff from this development is treated through the capture and timed release of the WQCV via 
the 2 proposed detention ponds on Site. Proposed ponds 1 and 2 provide the required and 
necessary WQCV for their respective tributary basins. A drainage map can be found in appendix 
F.  
 

Basin ID 
Total 

Area (ac) 

Total Proposed 

Disturbed Area 

(ac) 

Area Tributary 

to Pond 1 (ac) 

Area 

Tributary to 

Pond 2 (ac) 

Disturbed 

Area Treated 

(ac) 

Un-Disturbed Area 

un-Treated (ac) 
 

A-1 4.49 4.49 0 4.49 4.49    

A-2 4.83 4.83 4.83   4.83    

A-3 2.46 2.46 2.46   2.46    

A-4 2.55 2.55 2.55   2.55    

A-5 3.52 3.52 3.52   3.52    

A-6 2.75 2.75 2.75   2.75    

B 40.12 0   40.12      

C 41.08 0 41.08        

D 8.26 0 8.26        

E 1.41 0       1.41  

F 5.91 0       5.91  

G 8.38 0       8.38  

               

               

TOTAL 125.76 20.6 65.45 44.61 20.6 15.7  

 
 

3. Step 3: Stabilized Drainageways 

 
The Site utilizes concrete curb and gutter to channel stormwater from impervious runoff, mostly 
paved roadways, and residential lots. Landscaped areas are to be permanently stabilized with 



native seeding and mulching as well as trees and shrubbery according to the landscaping plans. 
Sloped landscaped areas will not exceed 3H:1V grades. The proposed grass lined swale follows 
El Paso Country and City of Colorado Springs drainage criteria. The Site will outfall into the 
Existing Detention Pond 2. 
 

4. Step 4: Implement Site Specific and Other Control Measures 

 
Site construction is to follow a Stormwater Management Report and Grading and Erosion Control 
Plan that includes non-structural control measures during the initial, interim, and final phases of 
construction. As the development is multifamily residential land use, there are no anticipated Site-
specific permanent source control measures required for the Site. 
 

WATER QUALITY ENHANCEMENT CONTROL MEASURES  
 
The proposed ponds 1 and 2 discussed in previous sections shall have infrastructure in place that 
meets El Paso County and MHFD Urban Storm Drainage Criteria Manuals. The proposed 
permanent water quality and detention facility is designed to treat the WQCV and detain the 
EURV and the 100-year detention volumes as well as meet release rate criteria. Runoff from the 
upstream tributary areas will be conveyed to the permanent water quality and detention facility 
via storm sewer. A developed drainage plan showing developed areas and their drainage patterns 
to the permanent water quality and detention facility is included in Appendix G.  
 
Non-structural Best Management Practices that will be incorporated into the project are anticipated 
to include grass swales. Water quality is provided via side yard grass swales between lots in 
developed areas throughout the subdivision. It is provided for basins that drain directly offSite and 
are not tributary to the ponds by way of grass-lined swales, and by having minimal grading with 
no developed imperviousness in these areas as either open space or permanently seeded and 
landscaped rear yard areas. 
 
Structural Best Management Practices that are incorporated in the Site design include storm 
infrastructure within the extended detention basins such as outlet structures and spillways. 
 

MAINTENENANCE  
 
The proposed permanent water quality and detention facility will be maintained by El Paso 
County. The proposed storm sewer system in the internal streets will be owned and maintained 
by El Paso County. 

 
 
 



FLOODPLAIN MODIFICATION 
 
There are no floodplain modifications required or proposed for the Site, see Appendix C for the 
FEMA Flood Zone Map.  
 
 

DRAINAGE/BRIDGE FEES AND COST ESTIMATES 
 
The Site lies within the Sand Creek Drainage Basin. The El Paso County Drainage Basin Fees 
were last updated in 2024 and were used. 
 
The project Site has a total area of 19.66 acres. The following calculations for the 
imperviousness of the development is shown below. 
 
Average Housing Footprint:     =3,400 sf 
 
Total Housing Footprint Area: 3,400 x 24  =21,600 sf 
 
Total ROW Area:       =155,700 sf 
 
ROW and Housing Footprint areas are 100% impervious. 
 
Total Impervious Area: (21,600 + 155,700) / 43,560 = 4.07 ac 
 
Drainage Fees: 

 

$25,632 x 4.07 Imp. Acres = $104,322.24  
 
Bridge Fees: 

 

$10,484 x 4.07 Imp. Acres = $42,669.88 
 
The table below summarizes these costs. 

 

Drainage 

Basin 

Area 

Impervious 

(acres) 

2024 Drainage Fee 

(per impervious 

acre $) 

2024 Bridge Fee 

(per impervious 

acre) 

Drainage fees 

($) 

Bridge Fees  

($) 
Total ($) 

Sand 

Creek 4.07 $            25,632.00 $        10,484.00 $ 104,322.24 $   42,669.88 $ 146,992.50 

 
 
 
 



Below is a cost estimate for the proposed storm infrastructure proposed within the filing. 

Item Quantity Unit Unit Cost Cost 

Storm 

Infrastructure          

5' CDOT Type R 

Inlet 1 EA 

 $   

9,200.00  

 $     

9,200.00  

10' CDOT Type R 

Inlet 3 EA 

 $ 

12,800.00  

 $   

38,400.00  

24" RCP 72 LF 

 $      

130.00  

 $     

9,360.00  

30" RCP 240 LF 

 $      

155.00  

 $   

37,200.00  

36" RCP 504 LF 

 $      

212.00  

 $ 

106,848.00  

48" RCP 421 LF 

 $      

275.00  

 $ 

115,775.00  

54" RCP 170 LF 

 $      

325.00  

 $   

55,250.00  

5' Manhole 4 EA 

 $   

8,200.00  

 $   

32,800.00  

6' Manhole 3 EA 

 $ 

10,000.00  

 $   

30,000.00  

7' Manhole 1 EA 

 $ 

12,000.00  

 $   

12,000.00  

          

PBMPs          

Forebay 5 EA 

 $ 

15,000.00  

 $   

75,000.00  

Trickle Channel 1400 LF 

 $        

15.00  

 $   

21,000.00  

Outlet Structure  2 EA 

 $ 

15,000.00  

 $   

30,000.00  

Outlet Pipe (36") 115 LF 

 $      

212.00  

 $   

24,380.00  

Outlet Pipe (54") 130 LF 

 $      

325.00  

 $   

42,250.00  

          

  

  

    

Subtotal 

 $ 

597,213.00  

    

Contingency (15%) 

 $   

89,581.95  

  

    

Total  

 $ 

686,794.95  



 

CONCLUSION 
 
This Final Drainage Plan report describes the proposed storm water management plan for the 
Falcon Highlands South development Filing 1. This Plan will improve the existing ponds 1 and 2 
on Site to current El Paso County standards and will provide water quality treatment and 
detention of storm water. This document will provide guidance so that the drainage infrastructure 
constructed throughout the Falcon Highlands South Filing 1 development will function 
efficiently and effectively. This report follows all standard criteria set forth by the El Paso 
County Drainage Criteria Manual, El Paso County Engineering Criteria Manual, the City of 
Colorado Springs Drainage Criteria Manuals Volumes 1, 2, and 3, and the Mile High Flood 
District Urban Storm Drainage Criteria Manual, with no requested variances.  Downstream 
drainage facilities will not be negatively affected, as existing drainage patterns and allowable 
release rates shall be maintained. It has been concluded that the proposed Falcon Highlands 
South Filing 1 development will have no negative impact to infrastructure and development. 
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National Flood Hazard Layer FIRMette

0 500 1,000 1,500 2,000250
Feet

Ü

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

SPECIAL FLOOD
HAZARD AREAS

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or DepthZone AE, AO, AH, VE, AR

Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
areas of less than one square mileZone X

Future Conditions 1% Annual
Chance Flood HazardZone X

Area with Reduced Flood Risk due to
Levee. See Notes.Zone X

Area with Flood Risk due to LeveeZone D

NO SCREENArea of Minimal Flood HazardZone X

Area of Undetermined Flood HazardZone D

Channel, Culvert, or Storm Sewer

Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
17.5 Water Surface Elevation

Coastal Transect

Coastal Transect Baseline
Profile Baseline
Hydrographic Feature

Base Flood Elevation Line (BFE)

Effective LOMRs

Limit of Study
Jurisdiction Boundary

Digital Data Available

No Digital Data Available

Unmapped

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 5/21/2021 at 11:21 AM  and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.

Legend

OTHER AREAS OF
FLOOD HAZARD

OTHER AREAS

GENERAL
STRUCTURES

OTHER
FEATURES

MAP PANELS
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B
20.2

The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

1:6,000
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104°37'3"W 38°55'35"N

Basemap: USGS National Map: Orthoimagery: Data refreshed October, 2020
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Designer:

Company: 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Date: 1-hour rainfall depth, P1 (in) = 1.16 1.44 1.68 1.92 2.16 2.42

Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Overland 

Flow Length

Li (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Overland 

Flow Slope

Si (ft/ft)

Overland 

Flow Time

ti (min)

Channelized 

Flow Length

Lt (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Channelized 

Flow Slope

St (ft/ft)

NRCS 

Conveyance 

Factor K

Channelized 

Flow Velocity

Vt (ft/sec)

Channelized 

Flow Time

tt (min)

Computed

tc (min)

Regional

tc (min)

Selected

tc (min)
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

0.02 0.02 0.02 0.03 0.07 0.15 0.29 19.88 49.34 40.34 1.52 1.89 2.20 2.51 2.83 3.17 0.09 0.12 0.16 0.26 0.65 1.60

0.02 0.02 0.02 0.03 0.07 0.15 0.29 16.37 35.14 34.82 1.66 2.07 2.41 2.75 3.10 3.47 0.27 0.36 0.49 0.79 1.97 4.85

0.02 0.02 0.02 0.03 0.07 0.15 0.29 16.37 26.74 26.74 1.95 2.42 2.82 3.22 3.62 4.06 0.30 0.42 0.56 0.90 2.24 5.53

0.21 0.22 0.23 0.27 0.32 0.38 0.48 6.32 9.45 9.45 3.21 3.98 4.65 5.31 5.97 6.69 4.27 5.58 6.92 9.00 12.12 16.11

0.25 0.27 0.28 0.32 0.37 0.42 0.51 8.46 21.30 21.30 2.21 2.74 3.20 3.65 4.11 4.60 1.75 2.29 2.82 3.60 4.70 6.06

0.84 0.86 0.87 0.88 0.88 0.89 0.90 1.54 8.55 8.55 3.33 4.13 4.82 5.51 6.20 6.95 3.19 4.06 4.80 5.55 6.21 7.04

0.13 0.14 0.15 0.18 0.23 0.30 0.41 12.36 25.91 25.91 1.98 2.46 2.87 3.28 3.69 4.13 3.36 4.44 5.59 7.56 11.02 15.98

0.25 0.27 0.28 0.32 0.37 0.42 0.51 11.96 15.54 15.54 2.59 3.21 3.75 4.29 4.82 5.40 39.33 51.26 63.13 80.65 105.39 135.79

0.14 0.15 0.16 0.19 0.24 0.30 0.42 23.71 23.71 21.75 2.18 2.71 3.16 3.61 4.06 4.55 10.78 14.22 17.88 24.03 34.65 49.60

0.14 0.15 0.16 0.19 0.24 0.30 0.42 23.71 26.94 26.91 1.94 2.41 2.81 3.21 3.61 4.04 1.73 2.29 2.87 3.86 5.57 7.97

0.02 0.02 0.02 0.03 0.07 0.15 0.29 22.07 32.18 32.18 1.75 2.17 2.53 2.89 3.25 3.64 0.11 0.15 0.21 0.33 0.82 2.03

0.02 0.02 0.02 0.03 0.07 0.15 0.29 13.45 14.41 14.41 2.68 3.33 3.89 4.44 5.00 5.60 0.14 0.20 0.27 0.43 1.06 2.62

0.02 0.02 0.02 0.03 0.07 0.15 0.29 17.36 22.90 22.90 2.12 2.63 3.07 3.51 3.95 4.43 0.13 0.18 0.25 0.39 0.98 2.42

0.02 0.02 0.02 0.03 0.07 0.15 0.29 26.90 37.45 37.45 1.59 1.98 2.30 2.63 2.96 3.32 0.96 1.32 1.78 2.85 7.13 17.58

0.02 0.02 0.02 0.03 0.07 0.15 0.29 26.90 33.23 33.23 1.71 2.13 2.48 2.83 3.19 3.57 1.14 1.57 2.12 3.39 8.48 20.90

0.02 0.02 0.02 0.03 0.07 0.15 0.29 26.90 30.90 30.90 1.79 2.22 2.59 2.96 3.33 3.73 0.32 0.44 0.59 0.95 2.38 5.86

0.02 0.02 0.02 0.03 0.07 0.15 0.29 21.96 28.64 28.64 1.87 2.32 2.71 3.10 3.48 3.90 0.28 0.39 0.52 0.83 2.08 5.14

A 5.0

0.050300.00

Rainfall Intensity, I (in/hr)

0.71 29.46 40.3450.0201250.00

Peak Flow, Q (cfs)

Calculation of Peak Runoff using Rational Method

Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of ConcentrationRunoff Coefficient, C

Subcatchment 

Name

Area

(ac)

NRCS 

Hydrologic 

Soil Group

Percent 

Imperviousness

EX-1 3.38 A 5.0

Select UDFCD location for NOAA Atlas 14 Rainfall Depths from the pulldown list OR enter your own depths obtained from the NOAA website (click this link)

Cells of this color are for required user-input

Cells of this color are for optional override values

Cells of this color are for calculated results based on overrides

LMS

Atwell, LLC 

12/5/2024

Falcon Highlands 

Version 2.00 released May 2017

20 3.46 3.13

34.82

EX-3 9.14 A 5.0 300.00 0.090 440.00 0.020 5 0.71 10.37

0.030 5 0.87 18.76300.00 0.090 975.00EX-2 9.38

36.80

24.70

OS-2 3.12 A 40.0 50.00 0.020 2180.00 0.020 20 2.83 12.85

30.50

OS-1 6.38 A 34.3 25.00 0.020 650.00 0.030

15.10

OS-4 13.09 A 23.8 80.00 0.020 2300.00 0.020 20 2.83 13.55

0.020 20 2.83 7.010.020 1190.00OS-3 1.14 A 100.0 20.00

24.11

OS-6 35.75 A 25.0 300.00 0.020 0.00 0.006 20 1.55 0.00

43.93

OS-5 59.62 A 40.0 100.00 0.020 608.00 0.020 20 2.83 3.58

26.91

OS-8 3.74 A 5.0 202.00 0.020 910.00 0.010 15 1.50 10.11

21.75

OS-7 6.47 A 25.0 300.00 0.020 300.00 0.006 20 1.55 3.23

26.64

OS-10 3.67 A 5.0 125.00 0.020 630.00 0.016 15 1.90 5.53

40.79

OS-9 3.14 A 5.0 75.00 0.020 150.00 0.030 15 2.60 0.96

41.47

OS-12 39.29 A 5.0 300.00 0.020 570.00 0.010 15 1.50 6.33

33.71

OS-11 35.55 A 5.0 300.00 0.020 950.00 0.010 15 1.50 10.56

31.34

OS-14 8.84 A 5.0 200.00 0.020 630.00 0.011 15 1.57 6.67

34.94

OS-13 10.54 A 5.0 300.00 0.020 360.00 0.010 15 1.50 4.00

35.47

I ��/ℎ� =
a ∗ P�

b + t�
�

t� =
0.395 1.1 − C� L�

S�
�.��

t� =
L�

60K S�

=  
L�

60V�

Computed t� = t� + t�

Regional t� = 26 − 17i +  
L�

60 14i + 9 S�

Selected t� = max t3�4�353 , min Computed t� , Regional t�

 t3�4�353= 5 (urban) 

 t3�4�353= 10 (non-urban)

Q 89: = CIA



Designer:

Company: 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Date: 1-hour rainfall depth, P1 (in) = 1.16 1.44 1.68 1.92 2.16 2.42

Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Overland 

Flow Length

Li (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Overland 

Flow Slope

Si (ft/ft)

Overland 

Flow Time

ti (min)

Channelized 

Flow Length

Lt (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Channelized 

Flow Slope

St (ft/ft)

NRCS 

Conveyance 

Factor K

Channelized 

Flow Velocity

Vt (ft/sec)

Channelized 

Flow Time

tt (min)

Computed

tc (min)

Regional

tc (min)

Selected

tc (min)
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

0.02 0.02 0.02 0.03 0.07 0.15 0.29 21.96 59.67 59.67 1.18 1.46 1.70 1.95 2.19 2.45 0.09 0.12 0.17 0.27 0.67 1.64

0.21 0.23 0.24 0.27 0.32 0.38 0.48 17.76 22.61 22.61 2.14 2.65 3.10 3.54 3.98 4.46 2.21 2.89 3.58 4.64 6.23 8.24

0.21 0.23 0.24 0.27 0.32 0.38 0.48 17.76 22.42 22.42 2.15 2.66 3.11 3.55 4.00 4.48 1.13 1.48 1.83 2.37 3.19 4.22

0.21 0.23 0.24 0.27 0.32 0.38 0.48 17.76 23.51 23.51 2.09 2.60 3.03 3.46 3.90 4.36 1.23 1.61 2.00 2.59 3.47 4.59

0.21 0.23 0.24 0.27 0.32 0.38 0.48 17.76 22.35 22.35 2.15 2.67 3.11 3.56 4.00 4.49 1.17 1.54 1.90 2.47 3.31 4.38

0.21 0.23 0.24 0.27 0.32 0.38 0.48 12.56 18.39 18.39 2.38 2.96 3.45 3.94 4.44 4.97 1.80 2.35 2.91 3.77 5.06 6.70

0.21 0.23 0.24 0.27 0.32 0.38 0.48 12.56 34.95 34.95 1.66 2.06 2.40 2.75 3.09 3.46 14.26 18.65 23.11 29.95 40.18 53.18

0.21 0.23 0.24 0.27 0.32 0.38 0.48 13.76 20.83 20.83 2.23 2.77 3.23 3.70 4.16 4.66 19.65 25.69 31.82 41.25 55.34 73.24

0.48 0.50 0.51 0.54 0.58 0.62 0.67 9.49 16.56 16.56 2.51 3.12 3.64 4.16 4.68 5.24 9.94 12.79 15.42 18.70 22.40 26.67

0.02 0.02 0.02 0.03 0.07 0.15 0.29 19.02 19.02 19.02 2.34 2.91 3.39 3.88 4.36 4.89 0.06 0.08 0.10 0.17 0.42 1.03

0.02 0.02 0.02 0.03 0.07 0.15 0.29 26.90 28.31 28.07 1.89 2.35 2.74 3.13 3.52 3.95 0.19 0.26 0.35 0.56 1.41 3.48

0.02 0.02 0.02 0.03 0.07 0.15 0.29 26.90 28.31 28.07 1.89 2.35 2.74 3.13 3.52 3.95 0.27 0.37 0.50 0.80 2.00 4.93

0.21 0.22 0.23 0.27 0.32 0.38 0.48 6.32 10.15 10.15 3.12 3.87 4.52 5.16 5.81 6.51 4.15 5.43 6.73 8.75 11.78 15.66

0.25 0.27 0.28 0.32 0.37 0.42 0.51 8.46 21.30 21.30 2.21 2.74 3.20 3.65 4.11 4.60 1.75 2.29 2.82 3.60 4.70 6.06

0.84 0.86 0.87 0.88 0.88 0.89 0.90 1.54 8.55 8.55 3.33 4.13 4.82 5.51 6.20 6.95 3.19 4.06 4.80 5.55 6.21 7.04

0.13 0.14 0.15 0.18 0.23 0.30 0.41 12.36 25.91 25.91 1.98 2.46 2.87 3.28 3.69 4.13 3.36 4.44 5.59 7.56 11.02 15.98

0.25 0.27 0.28 0.32 0.37 0.42 0.51 11.96 18.50 18.50 2.38 2.95 3.44 3.93 4.42 4.96 36.09 47.03 57.92 74.00 96.69 124.58

0.14 0.15 0.16 0.19 0.24 0.30 0.42 23.71 23.71 21.75 2.18 2.71 3.16 3.61 4.06 4.55 10.78 14.22 17.88 24.03 34.65 49.60

0.14 0.15 0.16 0.19 0.24 0.30 0.42 23.71 25.48 24.58 2.04 2.53 2.96 3.38 3.80 4.26 1.82 2.41 3.03 4.07 5.86 8.39

0.006 20 1.55 0.00

24.58

0.020 20 2.83 13.55

21.75

OS-7 6.47 A 25.0 300.00 0.020 300.00 0.020 20 2.83 1.77

28.16

0S-6 35.75 A 25.0 300.00 0.020 0.00

0.020 20 2.83 12.85

43.93

OS-5 59.62 A 40.0 100.00 0.020 608.00 0.006 20 1.55 6.54

15.10

OS-4 13.09 A 23.8 80.00 0.020 2300.00

0.020 20 2.83 1.41

36.80

OS-3 1.14 A 100.0 20.00 0.020 1190.00 0.020 20 2.83 7.01

25.72

OS-2 3.12 A 40.0 50.00 0.020 2180.00

0.020 10 1.41 0.00

28.07

OS-1 6.38 A 34.3 25.00 0.020 650.00 0.020 20 2.83 3.83

28.07

G 8.38 A 5.0 300.00 0.020 240.00

0.005 20 1.41 7.07

25.15

F 5.91 A 5.0 300.00 0.020 240.00 0.020 20 2.83 1.41

18.86

E 1.41 A 5.0 150.00 0.020 0.00

A-5 3.52 A 35.0 100.00

30.22

D 8.26 A 65.0 120.00 0.020 600.00 0.020 10 1.41 7.07

52.27

C 41.08 A 35.0 120.00 0.020 600.00

0.020 975.00 0.020

28.44

B 40.12 A 35.0 100.00 0.020 1900.00 0.005 20 1.41 22.39

0.010 20 2.00 5.830.020 700.00

200.00 0.020 650.00A-2 4.83

26.64

28.32

A-4 2.55 A 35.0 200.00 0.020 550.00 0.010 20 2.00 4.58

26.75

A-6 2.75 A 35.0 200.00

Cells of this color are for calculated results based on overrides

LMS

Atwell, LLC 

1/2/2025

Falcon Highlands 

Version 2.00 released May 2017

20 2.83 5.75

27.02

A-3 2.46 A 35.0 200.00 0.020 625.00 0.013 20 2.24 4.66

0.013 20 2.24 4.84A 35.0

0.020200.00

Rainfall Intensity, I (in/hr)

0.71 37.71 64.03100.0051600.00

Peak Flow, Q (cfs)

Calculation of Peak Runoff using Rational Method

Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of ConcentrationRunoff Coefficient, C

Subcatchment 

Name

Area

(ac)

NRCS 

Hydrologic 

Soil Group

Percent 

Imperviousness

A-1 4.49 A 5.0

Select UDFCD location for NOAA Atlas 14 Rainfall Depths from the pulldown list OR enter your own depths obtained from the NOAA website (click this link)

Cells of this color are for required user-input

Cells of this color are for optional override values
I ��/ℎ� =

a ∗ P�

b + t�
�

t� =
0.395 1.1 − C� L�

S�
�.��

t� =
L�

60K S�

=  
L�

60V�

Computed t� = t� + t�

Regional t� = 26 − 17i +  
L�

60 14i + 9 S�

Selected t� = max t3�4�353 , min Computed t� , Regional t�

 t3�4�353= 5 (urban) 

 t3�4�353= 10 (non-urban)

Q 89: = CIA



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 
 

Hydraulic Calculations 
 

 

  



MHFD-Inlet, Version 5.03 (August 2023)

Worksheet Protected

INLET NAME A-2 A-3 A-4 A-5 User-Defined

Site Type (Urban or Rural) URBAN URBAN URBAN URBAN

Inlet Application (Street or Area) STREET STREET STREET STREET

Hydraulic Condition On Grade On Grade In Sump In Sump

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs) 2.9 1.5 1.5 2.4

Major QKnown (cfs) 8.2 4.2 4.4 6.7

Bypass (Carry-Over) Flow from Upstream       Inlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.

Receive Bypass Flow from: No Bypass Flow Received No Bypass Flow Received A-3 A-2

Minor Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0 0.0

Major Bypass Flow Received, Qb (cfs) 0.0 0.0 0.2 2.1

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 2.9 1.5 1.5 2.4

Major Total Design Peak Flow, Q (cfs) 8.2 4.2 4.6 8.8
Minor Flow Bypassed Downstream, Qb (cfs) 0.0 0.0 N/A N/A
Major Flow Bypassed Downstream, Qb (cfs) 2.1 0.2 N/A N/A

INLET MANAGEMENT



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 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 = 17.7 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 = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.2 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 18.9 18.9 cfs

MHFD-Inlet, Version 5.03 (August 2023)

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

A-2

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 2.90 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 8.20 cfs on sheet 'Inlet Management'

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q = 2.9 6.1 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 2.1 cfs  
Capture Percentage = Qa/Qo C% = 100 74 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

1



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 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 = 17.7 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 = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.2 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 18.9 18.9 cfs

MHFD-Inlet, Version 5.03 (August 2023)

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

A-3

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 1.50 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 4.20 cfs on sheet 'Inlet Management'

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q = 1.5 4.0 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.2 cfs  
Capture Percentage = Qa/Qo C% = 100 95 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

1



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 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 = 17.7 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.2 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

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

A-4

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 7.2 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

Open Area 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 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 = 0.30 0.43 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 4.6 8.0 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.5 4.6 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)
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Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 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 = 17.7 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.2 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

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

A-5

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 7.2 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

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat 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 = 0.30 0.43 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.91 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 6.9 13.1 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 2.4 8.8 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 100 0.002

Selected BMP Type = EDB 6810 -- 1.00 -- -- -- 4,090 0.094 2,095 0.048

Watershed Area = 113.84 acres 6811 -- 2.00 -- -- -- 14,094 0.324 11,187 0.257

Watershed Length = 3,300 ft 6812 -- 3.00 -- -- -- 34,050 0.782 35,259 0.809

Watershed Length to Centroid = 1,200 ft 6813 -- 4.00 -- -- -- 69,584 1.597 87,076 1.999

Watershed Slope = 0.020 ft/ft 6814 -- 5.00 -- -- -- 99,580 2.286 171,658 3.941

Watershed Imperviousness = 65.00% percent 6815 -- 6.00 -- -- -- 109,085 2.504 275,990 6.336

Percentage Hydrologic Soil Group A = 100.0% percent 6816 -- 7.00 -- -- -- 122,200 2.805 391,633 8.991

Percentage Hydrologic Soil Group B = 0.0% percent 6817 -- 8.00 -- -- -- 127,270 2.922 516,368 11.854

Percentage Hydrologic Soil Groups C/D = 0.0% percent 6818 -- 9.00 -- -- -- 136,830 3.141 648,418 14.886

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 2.411 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 9.182 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 6.802 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 8.919 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 10.620 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 12.843 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 15.025 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 17.675 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.68 in.) = 28.732 acre-feet 3.68 inches -- -- -- --

Approximate 2-yr Detention Volume = 5.974 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 7.810 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 9.414 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 11.328 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 12.481 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 13.683 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 2.411 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 6.771 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 4.500 acre-feet -- -- -- --

Total Detention Basin Volume = 13.683 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)

Falcon Highlands 

Pond 1 

MHFD-Detention, Version 4.06 (July 2022)

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

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

4.25 Zone 1 (WQCV) 4.25 Zone 1 (WQCV)

7.07 Zone 2 (EURV) 7.07 Zone 2 (EURV)

8.62 Zone 3 (100-year) 8.62 Zone 3 (100-year)

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

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 4.25 2.411 Orifice Plate

Zone 2 (EURV) 7.07 6.771 Orifice Plate

Zone 3 (100-year) 8.62 4.500 Weir&Pipe (Restrict)

Total (all zones) 13.683

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

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

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

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 7.10 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

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

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft
2

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

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

Stage of Orifice Centroid (ft) 0.00 2.40 4.80 6.00

Orifice Area (sq. inches) 9.15 9.15 34.00 34.00

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

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

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 7.10 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 8.26 N/A

Overflow Weir Front Edge Length = 23.00 N/A feet Overflow Weir Slope Length = 5.94 N/A

Overflow Weir Grate Slope = 5.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 23.89 N/A

Horiz. Length of Weir Sides = 5.82 N/A feet Overflow Grate Open Area w/o Debris = 107.98 N/A

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 53.99 N/A

Debris Clogging % = 50% N/A %

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

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 4.52 N/A

Outlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centroid = 1.16 N/A

Restrictor Plate Height Above Pipe Invert = 26.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.39 N/A

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

Spillway Invert Stage= 9.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.98 feet

Spillway Crest Length = 110.00 feet Stage at Top of Freeboard = 10.98 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 3.14 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 14.89 acre-ft

Max Ponding Depth of Target Storage Volume = 8.51 feet Discharge at Top of Freeboard = 69.98 cfs

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

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52
CUHP Runoff Volume (acre-ft) = 2.411 9.182 6.802 8.919 10.620 12.843 15.025 17.675

Inflow Hydrograph Volume (acre-ft) = N/A N/A 6.802 8.919 10.620 12.843 15.025 17.675
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.9 1.7 2.4 21.9 43.6 72.8

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.02 0.19 0.38 0.64

Peak Inflow Q (cfs) = N/A N/A 117.6 153.8 181.1 230.3 274.6 329.5
Peak Outflow Q (cfs) = 1.0 4.4 2.8 4.0 7.8 21.1 37.4 68.2

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 2.3 3.2 1.0 0.9 0.9
Structure Controlling Flow = Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 0.2 0.3 0.6
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 70 66 71 73 72 71 69
Time to Drain 99% of Inflow Volume (hours) = 40 76 70 76 79 80 79 78

Maximum Ponding Depth (ft) = 4.25 7.07 6.03 6.78 7.32 7.72 8.04 8.51
Area at Maximum Ponding Depth (acres) = 1.77 2.81 2.51 2.74 2.84 2.89 2.93 3.03

Maximum Volume Stored (acre-ft) = 2.420 9.187 6.411 8.353 9.866 11.012 11.971 13.373

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

Falcon Highlands 

Pond 1 

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)

MHFD-Detention_v4-06-POND 1.xlsm, Outlet Structure 12/20/2024, 11:08 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 426

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 604

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 708

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 679

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 733 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 773 0.98

WQ Plate Flow at 100yr depth = 5.64 0.97(diameter = 1-1/8 inches) 50 Year 805

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 852 1 Z1_Boolean

n*Cdw #1 = 0.49 1.20(diameter = 1-1/4 inches) 500 Year 901 1 Z2_Boolean

n*Cdo #1 = 1.62 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.197 1.45(diameter = 1-3/8 inches) 1 Opening Message

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

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

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

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

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

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

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

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

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

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

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

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis

minimum bound 0.00 0 0

maximum bound 12.00 650,000 70

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

minimum bound

maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

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

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

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

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

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

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 1.46 0.15 8.66

0:15:00 0.00 0.00 12.85 20.88 25.90 17.42 21.99 21.29 40.05

0:20:00 0.00 0.00 47.77 63.25 74.60 47.26 55.15 58.92 92.26

0:25:00 0.00 0.00 98.59 129.86 156.05 96.97 110.60 119.25 191.29

0:30:00 0.00 0.00 117.56 153.76 181.06 196.57 234.13 264.36 438.42

0:35:00 0.00 0.00 105.39 135.30 157.08 230.35 274.64 329.46 538.20

0:40:00 0.00 0.00 88.89 111.59 129.16 209.99 249.61 302.87 492.00

0:45:00 0.00 0.00 72.20 91.97 107.09 176.45 209.19 259.57 423.87

0:50:00 0.00 0.00 58.77 76.86 88.34 148.58 175.28 217.74 357.49

0:55:00 0.00 0.00 50.32 65.89 76.18 120.79 141.44 178.08 292.91

1:00:00 0.00 0.00 43.91 57.00 66.77 100.43 116.92 151.28 249.75

1:05:00 0.00 0.00 38.00 48.99 58.01 85.17 98.70 131.83 218.72

1:10:00 0.00 0.00 30.86 42.25 50.61 69.68 80.30 104.48 171.80

1:15:00 0.00 0.00 25.18 36.27 45.73 55.98 63.96 79.10 127.98

1:20:00 0.00 0.00 22.25 32.22 41.77 44.64 50.61 58.05 92.86

1:25:00 0.00 0.00 20.70 29.81 37.03 37.72 42.62 44.50 70.23

1:30:00 0.00 0.00 19.77 28.26 33.28 32.32 36.41 36.47 56.52

1:35:00 0.00 0.00 19.28 27.23 30.77 28.46 32.03 31.57 48.12

1:40:00 0.00 0.00 18.89 24.68 29.02 25.91 29.15 28.23 42.37

1:45:00 0.00 0.00 18.61 22.26 27.83 24.31 27.34 26.04 38.58

1:50:00 0.00 0.00 18.43 20.61 27.01 23.17 26.06 24.54 36.01

1:55:00 0.00 0.00 16.21 19.43 25.74 22.46 25.26 23.74 34.69

2:00:00 0.00 0.00 13.96 18.09 23.38 22.02 24.77 23.44 34.24

2:05:00 0.00 0.00 10.31 13.55 17.26 16.68 18.75 17.81 25.97

2:10:00 0.00 0.00 6.98 9.14 11.68 11.25 12.63 12.06 17.55

2:15:00 0.00 0.00 4.70 6.15 7.94 7.66 8.59 8.23 11.96

2:20:00 0.00 0.00 3.12 4.02 5.27 5.11 5.73 5.48 7.94

2:25:00 0.00 0.00 1.96 2.56 3.39 3.30 3.69 3.53 5.11

2:30:00 0.00 0.00 1.19 1.66 2.15 2.15 2.40 2.29 3.30

2:35:00 0.00 0.00 0.62 0.95 1.19 1.24 1.38 1.32 1.88

2:40:00 0.00 0.00 0.26 0.44 0.53 0.58 0.64 0.61 0.86

2:45:00 0.00 0.00 0.08 0.13 0.14 0.17 0.18 0.17 0.23

2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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

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

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

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

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

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

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

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

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

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

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

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

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

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft
 2

] [acres] [ft
 3

] [ac-ft] [cfs]

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
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 500 0.011

Selected BMP Type = EDB 6812 -- 1.00 -- -- -- 28,550 0.655 14,525 0.333

Watershed Area = 96.00 acres 6813 -- 2.00 -- -- -- 51,908 1.192 54,753 1.257

Watershed Length = 2,400 ft 6814 -- 3.00 -- -- -- 47,479 1.090 104,447 2.398

Watershed Length to Centroid = 1,200 ft 6815 -- 4.00 -- -- -- 63,235 1.452 159,804 3.669

Watershed Slope = 0.020 ft/ft 6816 -- 5.00 -- -- -- 69,011 1.584 225,927 5.187

Watershed Imperviousness = 65.00% percent 6817 -- 6.00 -- -- -- 74,945 1.721 297,905 6.839

Percentage Hydrologic Soil Group A = 100.0% percent 6818 -- 7.00 -- -- -- 81,037 1.860 375,896 8.629

Percentage Hydrologic Soil Group B = 0.0% percent 6819 -- 8.00 -- -- -- 87,287 2.004 460,058 10.561

Percentage Hydrologic Soil Groups C/D = 0.0% percent 6820 -- 9.00 -- -- -- 92,401 2.121 549,902 12.624

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 2.033 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 7.743 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 5.700 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 7.474 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 8.895 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 10.744 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 12.566 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 14.781 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 19.627 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 5.037 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 6.586 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 7.939 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 9.553 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 10.525 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 11.539 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 2.033 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 5.710 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 3.795 acre-feet -- -- -- --

Total Detention Basin Volume = 11.539 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 -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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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)
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1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.68 Zone 1 (WQCV) 2.68 Zone 1 (WQCV)

6.52 Zone 2 (EURV) 6.52 Zone 2 (EURV)

8.49 Zone 3 (100-year) 8.49 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 2.68 2.033 Orifice Plate

Zone 2 (EURV) 6.52 5.710 Orifice Plate

Zone 3 (100-year) 8.49 3.795 Weir&Pipe (Restrict)

Total (all zones) 11.539

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

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

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

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 6.60 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

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

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft
2

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

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

Stage of Orifice Centroid (ft) 0.00 2.20 4.40

Orifice Area (sq. inches) 14.00 18.00 18.00

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 = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
2

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

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 6.60 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 7.33 N/A feet

Overflow Weir Front Edge Length = 5.67 N/A feet Overflow Weir Slope Length = 3.00 N/A feet

Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 8.56 N/A

Horiz. Length of Weir Sides = 2.91 N/A feet Overflow Grate Open Area w/o Debris = 13.45 N/A ft
2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 6.73 N/A ft
2

Debris Clogging % = 50% N/A %

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

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.57 N/A ft
2

Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 0.58 N/A feet

Restrictor Plate Height Above Pipe Invert = 12.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.57 N/A radians

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

Spillway Invert Stage= 8.90 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.97 feet

Spillway Crest Length = 95.00 feet Stage at Top of Freeboard = 10.87 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 2.12 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 12.62 acre-ft

Max Ponding Depth of Target Storage Volume = 8.83 feet Discharge at Top of Freeboard = 34.04 cfs

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

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
CUHP Runoff Volume (acre-ft) = 2.033 7.743 5.700 7.474 8.895 10.744 12.566 14.781 19.627

Inflow Hydrograph Volume (acre-ft) = N/A N/A 5.700 7.474 8.895 10.744 12.566 14.781 19.627
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.8 1.6 2.2 20.0 39.8 64.9 116.6

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.02 0.21 0.41 0.68 1.21

Peak Inflow Q (cfs) = N/A N/A 102.6 134.0 157.3 198.5 236.4 285.5 380.1
Peak Outflow Q (cfs) = 1.2 3.3 2.6 3.1 4.5 12.8 21.9 24.8 34.0

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 2.0 2.0 0.6 0.5 0.4 0.3
Structure Controlling Flow = Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 N/A

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.7 1.3 1.5 1.5
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) = 39 66 60 66 69 70 69 68 66

Time to Drain 99% of Inflow Volume (hours) = 40 71 64 71 75 76 76 76 76

Maximum Ponding Depth (ft) = 2.68 6.52 5.10 6.11 6.86 7.53 7.98 8.83 9.00
Area at Maximum Ponding Depth (acres) = 1.12 1.79 1.60 1.73 1.84 1.93 2.00 2.10 2.12

Maximum Volume Stored (acre-ft) = 2.044 7.753 5.346 7.012 8.352 9.616 10.521 12.244 12.624

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
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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 269

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 511

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 653

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 612

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 687 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 754 0.97

WQ Plate Flow at 100yr depth = 4.20 0.97(diameter = 1-1/8 inches) 50 Year 799

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 884 1 Z1_Boolean

n*Cdw #1 = 0.44 1.20(diameter = 1-1/4 inches) 500 Year 901 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= N/A 1.59(diameter = 1-7/16 inches) Draintime Running

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

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

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

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

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

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

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

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

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

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

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis

minimum bound 0.00 0 0

maximum bound 12.00 550,000 40

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

minimum bound

maximum bound

MHFD-Detention, Version 4.06 (July 2022)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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User Area [ft^2]

Interpolated Area [ft^2]

Summary Area [ft^2]

Volume [ft^3]

Summary Volume [ft^3]

Outflow [cfs]

Summary Outflow [cfs]
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

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

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

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

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

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

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 1.42 0.14 4.55

0:15:00 0.00 0.00 12.40 20.15 24.99 16.94 21.16 20.68 29.74

0:20:00 0.00 0.00 44.53 58.49 68.80 43.38 50.43 54.13 70.18

0:25:00 0.00 0.00 89.68 118.19 142.15 88.17 100.43 108.25 143.30

0:30:00 0.00 0.00 102.59 134.03 157.30 178.74 213.47 241.76 325.40

0:35:00 0.00 0.00 89.22 114.19 132.27 198.45 236.37 285.45 380.07

0:40:00 0.00 0.00 74.27 93.02 107.54 177.46 210.89 255.75 340.06

0:45:00 0.00 0.00 59.25 75.52 87.82 146.89 174.04 217.08 289.77

0:50:00 0.00 0.00 48.13 63.16 72.40 122.21 143.87 178.76 239.41

0:55:00 0.00 0.00 40.73 53.32 61.59 98.55 115.24 145.59 194.64

1:00:00 0.00 0.00 34.52 44.75 52.44 80.64 93.73 122.43 163.72

1:05:00 0.00 0.00 29.19 37.62 44.67 67.07 77.58 104.76 140.50

1:10:00 0.00 0.00 23.33 32.41 39.08 52.96 60.79 79.39 105.49

1:15:00 0.00 0.00 19.80 28.99 37.08 42.11 47.84 58.68 77.08

1:20:00 0.00 0.00 18.04 26.33 34.36 34.73 39.30 43.95 57.30

1:25:00 0.00 0.00 16.96 24.50 30.32 30.05 33.88 34.42 44.39

1:30:00 0.00 0.00 16.37 23.32 27.27 25.95 29.21 28.67 36.59

1:35:00 0.00 0.00 15.97 22.54 25.26 22.93 25.79 24.99 31.62

1:40:00 0.00 0.00 15.67 20.25 23.87 21.10 23.74 22.56 28.34

1:45:00 0.00 0.00 15.47 18.22 22.95 19.84 22.31 20.93 26.14

1:50:00 0.00 0.00 15.38 16.89 22.29 19.02 21.39 19.99 24.89

1:55:00 0.00 0.00 13.31 15.97 21.22 18.56 20.87 19.66 24.49

2:00:00 0.00 0.00 11.40 14.89 19.17 18.26 20.54 19.51 24.30

2:05:00 0.00 0.00 8.09 10.67 13.63 13.19 14.82 14.15 17.60

2:10:00 0.00 0.00 5.29 6.96 8.98 8.71 9.78 9.37 11.64

2:15:00 0.00 0.00 3.46 4.53 5.91 5.79 6.50 6.23 7.73

2:20:00 0.00 0.00 2.17 2.84 3.75 3.70 4.14 3.96 4.91

2:25:00 0.00 0.00 1.28 1.77 2.31 2.32 2.60 2.48 3.07

2:30:00 0.00 0.00 0.69 1.04 1.31 1.38 1.54 1.47 1.81

2:35:00 0.00 0.00 0.29 0.50 0.60 0.68 0.75 0.72 0.88

2:40:00 0.00 0.00 0.10 0.16 0.18 0.22 0.24 0.23 0.28

2:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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

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

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

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

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

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

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

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

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

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

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

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

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

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN
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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft
 2

] [acres] [ft
 3

] [ac-ft] [cfs]

MHFD-Detention, Version 4.06 (July 2022)
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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Active Scenario:  5-year

FlexTable: Conduit Table

Area (Flow)
(ft²)

Energy Grade 
Line (Out)

(ft)

Energy Grade 
Line (In)

(ft)

Capacity 
(Design)

(cfs)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Flow / Capacity 
(Design)

(%)

Capacity (Full 
Flow)
(cfs)

Velocity
(ft/s)

Manning's nDiameter
(in)

Slope 
(Calculated)

(ft/ft)

Length (3D)
(ft)

Flow
(cfs)

Invert (Stop)
(ft)

Invert (Start)
(ft)

Stop NodeStart NodeLabel

0.96,821.226,823.5422.626,821.086,823.2521.722.625.750.01324.00.010239.14.916,820.066,822.47STRM MH 7STRM MH 8RCP 4

0.66,821.366,821.507.286,821.146,821.2932.87.283.690.01318.00.00523.82.396,820.566,820.70STRM MH 7INLET 7.2RCP 6

0.56,821.236,821.276.946,821.086,821.1124.36.943.240.01318.00.00411.81.686,820.566,820.60STRM MH 7INLET 7.1RCP 5

1.76,815.846,816.30101.516,815.466,816.008.4101.514.900.01348.00.00594.98.506,814.686,815.15STRM MH 8STRM MH 7RCP 10

1.76,814.356,815.62101.296,814.086,815.338.3101.294.890.01348.00.005254.88.456,813.216,814.48STRM MH 9STRM MH 8RCP 11

1.76,813.996,814.34101.996,813.626,814.058.1101.994.890.01348.00.00571.78.306,812.856,813.21STRM MH 10STRM MH 9RCP 12

1.76,812.626,813.44140.756,812.266,813.165.9140.754.840.01354.00.005192.48.266,811.526,812.35P2 OUTFALL 1STRM MH 10RCP 13

0.06,811.006,811.7070.096,811.006,811.700.070.090.000.01336.00.01163.40.006,811.006,811.70P1 OUTFALL 1MH-8CO-9

0.06,814.006,814.9647.206,814.006,814.960.047.200.000.01336.00.005191.70.006,814.006,814.96P1 OUTFALL 3MH-10CO-10

0.06,811.706,813.5071.816,811.706,813.500.071.810.000.01336.00.012155.30.006,811.706,813.50MH-8CB-7CO-11

0.06,814.966,816.2056.326,814.966,816.200.056.320.000.01336.00.007173.90.006,814.966,816.20MH-10CB-8CO-12

0.06,812.706,814.0078.546,812.706,814.000.078.540.000.01336.00.01493.80.006,812.706,814.00P2 OUTFALL 2MH-12CO-13

1.66,819.716,820.8931.536,819.236,820.5227.931.535.510.01330.00.006206.78.816,818.336,819.53STRM MH 5STRM MH 7RCP 7

0.86,823.766,823.776.936,823.696,823.7047.06.933.860.01318.00.0047.93.256,822.476,822.51STRM MH 8INLET 8.1RCP 8.1

0.56,823.716,823.727.276,823.696,823.7022.97.273.340.01318.00.00530.31.666,822.476,822.61STRM MH 8INLET 8.2RCP 8.2

1.66,817.446,819.1150.326,816.996,818.7717.350.325.330.01336.00.006297.08.696,816.156,817.84STRM MH 7STRM MH 5CO-16
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Active Scenario:  5-year

Profile Report

Engineering Profile - STORM RUN 1.1 (24004308-StormCAD-2024-12-11.stsw)

6,820.00

6,825.00

6,830.00

-0+50 0+00 0+50

Station (ft)

E
le

v
a

ti
o

n
 (

ft
)

STRM MH 8
Rim: 6,828.20 ft
Invert: 6,822.47 ft

INLET 8.2
Rim: 6,828.43 ft
Invert: 6,822.61 ft

INLET 8.1
Rim: 6,828.43 ft
Invert: 6,822.51 ft

RCP 8.2: 29.2 ft @ 0.005 ft/ft
Circle - 18.0 in Concrete

RCP 8.1: 9.2 ft @ 0.004 ft/ft
Circle - 18.0 in Concrete
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Active Scenario:  5-year

Profile Report

Engineering Profile - STORM RUN 1.2 (24004308-StormCAD-2024-12-11.stsw)

6,815.00

6,820.00

6,825.00

-0+50 0+00 0+50

Station (ft)

E
le

v
a

ti
o

n
 (

ft
)

STRM MH 7
Rim: 6,823.90 ft
Invert: 6,819.53 ft

INLET 7.2
Rim: 6,824.10 ft
Invert: 6,820.70 ft

INLET 7.1
Rim: 6,824.10 ft
Invert: 6,820.60 ft

RCP 5: 9.2 ft @ 0.004 ft/ft
Circle - 18.0 in Concrete

RCP 6: 29.2 ft @ 0.005 ft/ft
Circle - 18.0 in Concrete
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Active Scenario:  5-year

Profile Report

Engineering Profile - STORM RUN 1 (24004308-StormCAD-2024-12-11.stsw)

6,810.00

6,815.00

6,820.00

6,825.00

6,830.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00 10+50 11+00 11+50 12+00 12+50 13+00 13+50

Station (ft)

E
le

v
a

ti
o

n
 (

ft
)

STRM MH 7
Rim: 6,823.90 ft
Invert: 6,819.53 ft

STRM MH 8
Rim: 6,828.20 ft
Invert: 6,822.47 ft

STRM MH 7
Rim: 6,822.45 ft
Invert: 6,815.15 ft

STRM MH 5
Rim: 6,824.30 ft
Invert: 6,817.84 ft

STRM MH 10
Rim: 6,820.40 ft
Invert: 6,812.35 ft

STRM MH 9
Rim: 6,820.60 ft
Invert: 6,813.21 ft

STRM MH 8
Rim: 6,822.00 ft
Invert: 6,814.48 ft

P2 OUTFALL 1
Rim: 6,820.00 ft
Invert: 6,811.52 ft

241.0 ~ 24.0 in RCP @ 
0.010 ft/ft

203.0 ~ 30.0 in RCP @ 
0.006 ft/ft

296.9 ~ 36.0 in RCP @ 
0.006 ft/ft

162.0 ~ 54.0 in RCP @ 
0.005 ft/ft

255.4 ~ 48.0 in RCP @ 
0.005 ft/ft71.4 ~ 48.0 in RCP @ 

0.005 ft/ft

94.1 ~ 48.0 in RCP @ 
0.005 ft/ft
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Active Scenario:  100-year

FlexTable: Conduit Table

Area (Flow)
(ft²)

Energy Grade 
Line (Out)

(ft)

Energy Grade 
Line (In)

(ft)

Capacity 
(Design)

(cfs)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Flow / Capacity 
(Design)

(%)

Capacity (Full 
Flow)
(cfs)

Velocity
(ft/s)

Manning's nDiameter
(in)

Slope 
(Calculated)

(ft/ft)

Length (3D)
(ft)

Flow
(cfs)

Invert (Stop)
(ft)

Invert (Start)
(ft)

Stop NodeStart NodeLabel

1.86,822.656,824.3922.626,822.356,823.8060.222.627.530.01324.00.010239.113.626,820.066,822.47STRM MH 7STRM MH 8RCP 4

1.46,822.576,822.697.286,822.356,822.4791.07.283.750.01318.00.00523.86.626,820.566,820.70STRM MH 7INLET 7.2RCP 6

1.16,822.466,822.486.946,822.356,822.3767.36.942.640.01318.00.00411.84.676,820.566,820.60STRM MH 7INLET 7.1RCP 5

6.36,820.026,820.14101.516,819.766,819.8850.7101.514.090.01348.00.00594.951.426,814.686,815.15STRM MH 8STRM MH 7RCP 10

6.36,819.676,819.99101.296,819.416,819.7450.6101.294.080.01348.00.005254.851.226,813.216,814.48STRM MH 9STRM MH 8RCP 11

6.36,819.556,819.64101.996,819.306,819.3949.7101.994.040.01348.00.00571.750.726,812.856,813.21STRM MH 10STRM MH 9RCP 12

7.76,819.106,819.29140.756,818.836,819.0247.5140.754.200.01354.00.005192.466.856,811.526,812.35P2 OUTFALL 1STRM MH 10RCP 13

4.56,817.096,817.4170.096,816.396,816.7167.770.096.710.01336.00.01163.447.456,811.006,811.70P1 OUTFALL 1MH-8CO-9

7.16,818.146,819.9147.206,816.586,818.60137.547.209.180.01336.00.005191.764.886,814.006,814.96P1 OUTFALL 3MH-10CO-10

4.46,817.416,818.2071.816,816.716,817.5066.171.816.710.01336.00.012155.347.456,811.706,813.50MH-8CB-7CO-11

7.16,819.916,821.5656.326,818.606,820.25115.256.329.180.01336.00.007173.964.886,814.966,816.20MH-10CB-8CO-12

4.36,819.626,820.1678.546,818.836,819.3764.378.547.140.01336.00.01493.850.496,812.706,814.00P2 OUTFALL 2MH-12CO-13

3.46,821.086,821.9631.536,820.676,821.2177.531.537.100.01330.00.006206.724.456,818.336,819.53STRM MH 5STRM MH 7RCP 7

1.86,825.106,825.166.936,824.696,824.76130.46.935.110.01318.00.0047.99.036,822.476,822.51STRM MH 8INLET 8.1RCP 8.1

1.16,824.806,824.857.276,824.696,824.7563.57.272.610.01318.00.00530.34.626,822.476,822.61STRM MH 8INLET 8.2RCP 8.2

3.46,820.466,820.8550.326,820.286,820.6648.150.327.050.01336.00.006297.024.186,816.156,817.84STRM MH 7STRM MH 5CO-16
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Active Scenario:  100-year

Profile Report

Engineering Profile - STORM RUN 1.1 (24004308-StormCAD-2024-12-11.stsw)
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STRM MH 8
Rim: 6,828.20 ft
Invert: 6,822.47 ft

INLET 8.2
Rim: 6,828.43 ft
Invert: 6,822.61 ft

INLET 8.1
Rim: 6,828.43 ft
Invert: 6,822.51 ft

RCP 8.2: 29.2 ft @ 0.005 ft/ft
Circle - 18.0 in Concrete

RCP 8.1: 9.2 ft @ 0.004 ft/ft
Circle - 18.0 in Concrete
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Active Scenario:  100-year

Profile Report

Engineering Profile - STORM RUN 1.2 (24004308-StormCAD-2024-12-11.stsw)
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INLET 7.2
Rim: 6,824.10 ft
Invert: 6,820.70 ft

INLET 7.1
Rim: 6,824.10 ft
Invert: 6,820.60 ft

RCP 5: 9.2 ft @ 0.004 ft/ft
Circle - 18.0 in Concrete

RCP 6: 29.2 ft @ 0.005 ft/ft
Circle - 18.0 in Concrete
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Active Scenario:  100-year

Profile Report

Engineering Profile - STORM RUN 1 (24004308-StormCAD-2024-12-11.stsw)
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Rim: 6,823.90 ft
Invert: 6,819.53 ft

STRM MH 8
Rim: 6,828.20 ft
Invert: 6,822.47 ft

STRM MH 7
Rim: 6,822.45 ft
Invert: 6,815.15 ft

STRM MH 5
Rim: 6,824.30 ft
Invert: 6,817.84 ft

STRM MH 10
Rim: 6,820.40 ft
Invert: 6,812.35 ft

STRM MH 9
Rim: 6,820.60 ft
Invert: 6,813.21 ft

STRM MH 8
Rim: 6,822.00 ft
Invert: 6,814.48 ft

P2 OUTFALL 1
Rim: 6,820.00 ft
Invert: 6,811.52 ft

241.0 ~ 24.0 in RCP @  
0.010 ft/ft

203.0 ~ 30.0 in RCP @  
0.006 ft/ft

296.9 ~ 36.0 in RCP @  
0.006 ft/ft

162.0 ~ 54.0 in RCP @ 
0.005 ft/ft

255.4 ~ 48.0 in RCP @ 
0.005 ft/ft71.4 ~ 48.0 in RCP @  

0.005 ft/ft

94.1 ~ 48.0 in RCP @  
0.005 ft/ft
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On-site Basins (Falcon Highlands South, Undeveloped): 
 
The site has been broken down into seven major on-site basins upstream within the limits of Falcon 
Highlands South. A drainage map is in the appendix. 
 
Basin A (3.74 ac, Q5 = 1.15 cfs, Q100 = 7.7 cfs) is the basin located southwest of Antelope Meadow 
Circle, just below basin OS-4, west of Basin B. The majority of the basin is comprised of Tract F 
and consists of some rear yard runoff from the PUD lots at the western edge of Basin B.  The storm 
water runoff from this basin sheet flows south and off-site at Design Point 1 with the combined 
flow of OS-4, and per existing drainage patterns is not tributary to on-site detention ponds. 
 
Basin B (38.93 ac, Q5 = 11.65 cfs, Q100 = 78.20 cfs) is located south of Antelope Meadow Circle, 
adjacent to basin A. The site is covered in native grasses with limited grading work from a previous 
development. Runoff from the site sheet flows southwesterly overland to existing Pond 1 (Design 
Point 2). The private 42” RCP outlet pipe from the outlet structure of the pond daylights at the 
grassland swale south of the abandoned future Tamlin Road right-of-way at Design Point 5. 
 
Basin C (57.81 ac, Q5 = 18.4 cfs, Q100 = 123.57 cfs) is located adjacent to Basin B and covered in 
native grasses and weeds. The site has limited grading due to work from a previous development 
that did not finish. Runoff from the site sheet flows southwesterly overland to an existing diversion 
ditch that spans from an existing public 24” RCP storm sewer main that daylights within Falcon 
Highlands South south of Wagon Track Way. The diversion ditch flows directly to existing Pond 
2 (Design Point 3). The private 42” RCP outlet pipe from the outlet structure of the pond daylights 
at the grassland swale south of the project site at Design Point 6. 
 
Basin D (10.54 ac, Q5 = 3.47 cfs, Q100 = 23.31 cfs) is located to the northeast of the Filing and 
consists of undeveloped area with native grasses. The basin’s runoff drains directly to existing 
Pond WU (Design Point 4). 
 
Basin E (3.14 ac, Q5 = 1.12 cfs, Q100 = 7.5 cfs) is the undeveloped, natural landscaped area between 
Tamlin Road and the existing Pond 1. Runoff from Basin E is directed by a ditch section to a low 
point between the future Dublin Road and Highway 24 (Design Point 5). This drainage concept 
and its associated storm infrastructure is presented in the previous master plan and is to remain as 
the intended plan. The 2005 PDR suggested that an inline grate inlet be installed but there is no 
evidence that this was installed. The existing drainage pattern consists of pooling within the local 
low point of the ditch that surcharges and is directed south through the grassland swale. 
 
Basin F (3.67 ac, Q5 = 1.19 cfs, Q100 = 7.99 cfs) is the undeveloped area between Tamlin Road and 
the existing Detention Pond 2. The runoff from Basin F is directed to the low point in the 
downstream grasslined swale between the Site and Tamlin Road (Design Point 6). This drainage 
concept and its associated storm infrastructure is presented in the previous master plan and is to 
remain as the intended plan. The 2005 PDR suggested that a 4’x4’ area inlet be constructed but 

Only a portion of Basin C,
described in this referenced
Drainage Report, is to
remain underdeveloped
during this stage of the on
planing. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G 
Drainage Maps 
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