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I. GENERAL LOCATION AND DESCRIPTION: 
 

Location: 
The Matheson Holdings Development Project is located in the northeast ¼ of Section 17, 

Township 3 South, Range 67 West of the Sixth Principal Meridian, City of Commerce 

City, County of Adams, State of Colorado (ref: Vicinity Map located in Appendix A).  The 

site encompasses Tract 18 Kemp Subdivision, and approximately 19’ of the east perimeter 

of Tract 17 Kemp Subdivision. The site is bounded by BC Concrete, and Cargo RX 

industrial sites to the north; Suntec Concrete industrial site to the east, E. 54th Place to the 

south, and the existing Matheson Industrial facility site to the west.    

 

There are no major drainage ways, drainage and/or water quality facilities on or adjacent 

to this site. Additionally, there are no drainage and/or water quality facilities that serve 

this site.       

 

Property Description: 
The site is approximately 1.15 acres in size and currently developed.  The site is currently 

fenced and used to park semi-trucks and/ or equipment for the adjacent Matheson Industrial 

site to the west.   

 

There is sparse vegetation along the north and east perimeter of the property, with the 

remainder of the site being bare ground.  There are no trees or shrubs on-site. 

 

There are no major or minor drainageways located on or adjacent to this site. 

 

Proposed Project: 
The proposed project is to provide an outdoor storage yard on-site and construct a water 

quality/ stormwater detention pond to serve the improvements. As part of the project, the 

proposed surface for the outdoor storage yard and site access points is road base or gravel.  

The drainage calculations provided in this report have been determined with the access 

points and outdoor storage yard under paved conditions.  This will ensure the site and the 

water quality/ stormwater detention facility and conveyance elements on-site are properly 

sized in the event the site is paved in the future.  
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On-site Soils are predominantly Truckton Sandy Loam (0%-3%), and Truckton Sandy 

Loam (5%-9%) as determined by U.S. Department of Agriculture Soil Conservation 

Service.  The existing on-site soils are sandy loams.  These soils exhibit properties 

characteristic of Hydrologic Type A soils. Refer to the SCS Soils Map located in 

Appendix A. 

 

Groundwater was not reached in the project soil borings. Infiltration based stormwater 

practices will not used as part of this project. 

 

There are no irrigation facilities located on or adjacent to the site.  

 

The existing site does not have a history of flooding. Additionally, the site in not located 

in the 100-year floodplain (Zone X) of Sand Creek as designated by the FEMA FIRM 

Flood Insurance Rate Map 08001C0616H dated March 5, 2007. 

 

Existing easements on-site consist of utility easements along the property boundary of Tract 

18 as noted on the Drainage Map.  A Drainage easement will be provided for the proposed 

water quality/ stormwater detention facility on-site. 

 

There are not any contaminated soils on or adjacent to this property. 

   

There are no wetlands located on-site. 

 

 

II. DRAINAGE BASINS AND SUB-BASINS: 

 

Major Drainage Basins 
The site is located in the Sand Creek Major Drainage Basin.  Sand Creek is located 

approximately 2000 feet southwest of the site. 

 

The Sand Creek Basin captures predominantly residential and industrial properties in the 

local Commerce City area.  Sand Creek extends southeast through Denver, the City of 

Aurora, and Arapahoe and Douglas Counties.    
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The site is not located in the Flood Area Delineation Report (FHAD) for Sand Creek.  

 

The small magnitude of the proposed project has no impact on the Major Drainageway 

Planning Studies for Sand Creek. 

 

There are no irrigation facilities with 100 feet of the property, and there are no outfalls to 

Sand Creek on or adjacent to this site. 

 
Sub-Basins 
In general, the site slopes from east to west at approximately 2%-3%, with maximum 

slopes of 25% at the north and east perimeters of the site.  A small portion of the north 

perimeter of the site drains off-site to the north.  The majority of the site drains off-site into 

the Matheson Industrial Building site to the west where flows are captured by storm sewer 

and conveyed to the E. 54th Place storm sewer system. The southerly 1/3 of the site drains 

west and south via overland flow into E. 54th Place where flows are captured at an existing 

inlet in the north curb of E. 54th Place.  Flows are then conveyed west in the E. 54th Place 

storm sewer system. Refer to the existing basin descriptions in the Drainage Facilities 

Design section of this report for specific details.   

 

Proposed drainage patterns will follow the same general drainage patterns discussed 

under existing conditions. Dus to grading constraints, a portion of the northern perimeter 

of the site will continue to drain off-site to the north.  The majority of the site will drain 

from northeast to southwest and conveyed into the proposed water quality/ stormwater 

detention facility adjacent to E. 54th Place. A portion of the 54th Place frontage will 

continue to drain south into E. 54th Place.   Due to the addition of a water quality/ 

stormwater detention facility on-site, the impacts of development will be minimal. Refer 

to the proposed basin descriptions in the Drainage Facilities Design section of this report 

for specific details.   

 

Water quality and stormwater detention will be provided on-site in the form of full 

spectrum detention.  As such, exemptions for stormwater detention, and conditions for 

the 20/10 rule do not apply.  

 

 



 

4 
 

Off-site Basins 
There are not any off-site basins that drain on-site.  

 

 

 

III. DRAINAGE DESIGN CRITERIA: 

 

Development Criteria and Constraints 
There not any existing Drainage Reports or Studies that have been located for this 

property. 

 

There are not any impacts to the drainage with respect to streets, utilities, ditches, 

existing structures, and the proposed site plan.  

 

Regulations 
The basis for this Drainage Study is the City of Commerce City Storm Drainage Design and 

Technical Criteria Manual, August 2024 (CCSDDTCM), and the most recent Mile High 

Flood District's (MHFD) Storm Drainage Criteria Manual. 

  

 Hydrologic Criteria 
 Rainfall data for the minor 5-year storm event and the major 100-year storm event were 

used in the calculations.  One hour point rainfall depth (P1) of 1.12 inches for the 5-year 

storm event and 2.43 inches for the 100-year storm event were used per Table 5-3 of the 

City of Commerce City Storm Drainage Design and Technical Criteria Manual. 

 

 On-site soils exhibit the characteristics of Hydrologic Type A soils. 

 

 Imperviousness for all basins was calculated based on the Mile High Flood District's 

(MHFD) Storm Drainage Criteria Manual. 

    

 Peak runoff flows for all basins (existing and developed) was calculated using the Rational 

Method.   

 

 Full spectrum detention and detention discharge were determined based on the Mile High 
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Flood District's (MHFD) Storm Drainage Criteria Manual. 

 

 Refer to the drainage basin descriptions in the Drainage Facilities Design section of this 

report for specific results and peak discharge rates for each sub-basin. 

 

 Hydraulic Criteria 
Open channel flow and flow characteristics were analyzed utilizing the Manning’s Formula. 

 

Storm sewer will be sized based on full flowing conditions per the Manning’s Formula.   

 

 Refer to the storm sewer descriptions in the Drainage Facilities Design section of this report 

for specific results. 

  
 Stormwater Quality 
 The project will have its own storm sewer outfall to the E 54th Place storm sewer system 

satisfying the MS4 permit. 

 

 Water quality will be achieved within the proposed full spectrum EDB on-site. This will 

satisfy the MS4 post-construction requirements.   

 

 There is not a building, asphalt, or concrete being constructed as part of this project.  As 

such, the project meets MDCIA requirements.   

 

 

IV. DRAINAGE FACILITY DESIGN: 

 General Concepts  
 The general drainage concepts and typical drainage patterns are described in the Sub-Basin 

Descriptions in the Drainage Basins and Sub-Basins section of this report.  

 

 There are no off-site runoff considerations as part of this project. 

 

 Specific Details - Basin Descriptions 
 Basins EX1, EX2, and EX3 are existing on-site basins described as follows.   
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 Basin EX1 is the majority of the existing site which flows via overland flow west into the 

Mattheson Industrial site to the west (Design Point 3).  Runoff is captured by storm sewer 

on the adjacent site and conveyed to the E.54th Place storm sewer.  Basin EX1 is 

approximately 0.65 acres, 2% impervious, and has a time of concentration T(c) of 5.0 

minutes.  Basin EX1 has a peak runoff of 0.01 cfs in the 5-year storm event and 0.68 cfs in 

the 100-year storm event. 

   

 Basin EX2 is the southerly portion of the existing site which flows via overland flow west 

and south into E. 54th Place and captured by the existing storm inlet in E. 54th Place 

(Design Point 1).  Basin EX2 is approximately 0.44 acres, 4% impervious, and has a time of 

concentration T(c) of 5.0 minutes.  Basin EX2 has a peak runoff of 0.03 cfs in the 5-year 

storm event and 0.52 cfs in the 100-year storm event. 

 EX3 is the northern perimeter of the site which flows off-site to the north (Design Point 4.  

Basin EX3 is approximately 0.05 acres, 2% impervious, and has a time of concentration 

T(c) of 5.0 minutes.  Basin EX3 has a peak runoff of 0.00 cfs in the 5-year storm event and 

0.05 cfs in the 100-year storm event. 

 

 Basins A-D are proposed on-site basins described as follows. 

 

 Basin A is the majority of the site encompassing the storage yard and the water quality/ 

stormwater detention facility.  The site drains via overland flow from northeast to southwest 

to the water quality/ stormwater detention facility at Design Point 2 where runoff is treated 

and detained. Discharge from the water quality/ stormwater detention facility drains via 

storm sewer to the back of the existing inlet in the north curb of E. 54th Place at Design 

Point 1.  Basin A is approximately 0.98 acres, 81% impervious, and has a time of 

concentration T(c) of 5.0 minutes.  Basin A has a peak runoff of 2.44 cfs in the 5-year storm 

event and 5.98 cfs in the 100-year storm event. 

 

 Basin B is the east site access from E. 54th Place, and the southerly perimeter of the site that 

drains directly into E. 54th Place.  Runoff from Basin B is conveyed south via overland flow 

into E. 54th Place, and is conveyed in the north curb of E. 54th Place to the existing storm 

sewer inlet at Design Point 1.  Basin B is approximately 0.09 acres, 62% impervious, and 

has a time of concentration T(c) of 5.0 minutes.  Basin B has a peak runoff of 0.17 cfs in the 

5-year storm event and 0.46 cfs in the 100-year storm event. 
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 Basin C is the west landscape perimeter and the west access into the site from the existing 

Matheson Industrial Building site to the west. Runoff is conveyed via overland flow west to 

the existing storm inlets in the Matheson Industrial Building site (Design Point 3) and is 

conveyed by storm sewer to the E. 54th Place storm sewer system.  Basin C is approximately 

0.05 acres, 35% impervious, and has a time of concentration T(c) of 5.0 minutes.  Basin C 

has a peak runoff of 0.04 cfs in the 5-year storm event and 0.16 cfs in the 100-year storm 

event. 

 

 Basin D is the north landscape perimeter of the site that drains off-site to the property to the 

north.  Runoff is conveyed via overland flow off-site at Design Point 4.  Basin D is 

approximately 0.02 acres, 2% impervious, and has a time of concentration T(c) of 5.0 

minutes.  Basin D has a peak runoff of 0.00 cfs in the 5-year storm event and 0.02 cfs in the 

100-year storm event. 

  
 Discharge from the Site:  

 The overall discharge from the existing site is 0.04 cfs in the 5-year storm event and 1.25 cfs 

in the 100-year storm event (Basins EX1, EX2, EX3).  The overall discharge under 

proposed conditions is 0.21 cfs in the 5-year storm event and 1.14 cfs in the 100-year storm 

event (Basins B, C, D, and Detention Pond Release).  This results in an increase of 0.17 cfs 

in the 5-year storm event and a decrease of 0.11 cfs in the 100-year storm event.   

 
 North:  

 Basin EX3 is the existing basin that discharges off-site to the north.  Basin EX3 results in a 

5-year runoff of 0.00 cfs and a 100- year runoff of 0.05 cfs.  Basin D is the proposed basin 

that discharges off-site to the north.  Basin D results in 0.00 cfs in the 5-year storm event 

and 0.02 cfs in the 100-year storm event.  This result in no change in the 5-year storm event, 

and a reduction in runoff of 0.02 cfs in the 100-year storm event.   

  

 South: 

 Basin EX2 is the existing basin that discharges off-site into E. 54th Place to the south.  Basin 

EX2 results in a 5-year runoff of 0.03 cfs and a 100- year runoff of 0.52 cfs.  Basin B is the 

proposed basin that discharges off-site into E. 54th Place to the south.  Basin B results in 

0.17 cfs in the 5-year storm event and 0.46 cfs in the 100-year storm event.  This result in an 
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increase in runoff of 0.14 cfs in the 5-year storm event, and a reduction in runoff of 0.06 cfs 

in the 100-year storm event.   

 

 West: 

 Basin EX1 is the existing basin that discharges off-site into the Matheson Industrial 

Building site to the west.  Basin EX1 results in a 5-year runoff of 0.01 cfs and a 100- year 

runoff of 0.68 cfs.  Basin C is the proposed basin that discharges off-site into the Matheson 

Industrial Building site to the west.  Basin C results in 0.04 cfs in the 5-year storm event and 

0.16 cfs in the 100-year storm event.  This result in an increase in runoff of 0.03 cfs in the 5-

year storm event, and a reduction in runoff of 0.52 cfs in the 100-year storm event.   

 

 Stormwater Detention/Water Quality 

 A full spectrum detention facility is being provided at Design Point 2 at the low point of the 

site adjacent to E. 54th Place.  Basin A drains to this facility to be treated and detained.  

Basin A is 0.98 acres in size and 81% impervious.  The proposed project is to provide road 

base or gravel in the outdoor storage yard.  The proposed full spectrum facility has been 

sized in the event that the outdoor storage yard is paved in the future.  

  

 The proposed Water Quality Capture Volume is 0.027 ac-ft.  The EURV + Water Quality 

Volume results in 0.105 ac-ft and the 100-year Volume results in a total of 0.131 ac-ft. The 

resulting EURV and 100-year stage in the proposed facility is 5222.64 and 5222.93 

respectively.  The Outlet structure has been set above the anticipated EURV storage volume 

at an elevation of 5222.80 and the emergency overflow weir has been set above the 

anticipated 100-year storage volume at an elevation of 5223.20. These freeboards have been 

provided to account for construction tolerance of the outlet structure as well as the proposed 

facility to provide the required storage volumes in the as-built facility.  

  

 The 100-year release from the proposed water quality/ detention facility is 0.5 cfs as 

determined by the Mile High Flood District’s Detention Basin Design Spreadsheet. 

  

 This facility will discharge to the back of the existing storm sewer inlet in the north curb of 

E. 54th Place (Design Point 1).  

  

 Please refer to the Hydrologic Calculations in Appendix B. 
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 Emergency Overflow 
 Emergency overflow has been provided at the detention facility in the form of a weir and 

riprap spillway on the south side of the facility.  The weir has been sized to pass the 100-

year developed inflow from the tributary area of the facility, plus 0.5 feet of freeboard above 

the water surface flowing over the weir. Flows discharge over the emergency overflow 

weir down a riprap spillway to the existing storm sewer inlet in the north curb of E. 54th 

Place at Design Point 1.   

     

 The weir has been sized to pass 5.98 cfs with a weir length of 10’.  The emergency 

overflow weir has been set above the anticipated 100-year storage volume at an elevation of 

5223.20. The resulting water surface over the emergency overflow weir is 5023.50, and 

the minimum top of bank elevation for the facility is 5224.00.     

   

 Swales 
 Swale A is located on the west side of the site conveying runoff from Basin A to the water 

quality/ stormwater detention facility at Design Point 2. Swale A conveys a maximum of 

5.98 cfs in the 100-year storm event.  Please refer to the Swale Calculations in Appendix C.  

    

 Inlets and Storm Sewer 
 All storm sewer and inlets have been sized to capture and convey the 100-year storm event 

without flooding. 

   

 Storm Sewer Line A is the detention pond outfall storm sewer at Design Point 2 to the site 

outfall at Design Point 1.  Storm Sewer Line A is 18” RCP and conveys 0.50 cfs in the 100-

year storm event.  

 

  Please refer to the storm sewer calculations located in Appendix C of this report. 

   

 Access and Maintenance  

 The proposed full spectrum detention must be maintained regularly including but not 

limited to mowing of the facility, removing debris, verifying the outlet structure operates 

properly, repairing and/or replacing broken or non-working features of the facility.  Please 

refer to the Operations and Maintenance Manual for the specific maintenance/ inspection 
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operations and frequencies for the proposed drainage facilities on-site. 

 

 NOTE: AT A MINIMUM, ANNUAL INSPECTIONS OF STORMWATER 

MANAGEMENT FACILITIES WILL BE CONDUCTED AND THE PROPERTY 

OWNER (MATHESON INDUSTRIAL) SHALL CONDUCT THESE INSPECTIONS. 

 

 THE OWNER SHALL MAINTAIN THE STORMWATER MANAGEMENT FACILITY 

RECORDS FOR A MINIMUM OF THREE (3) YEARS.    

 
 Maintenance of the on-site drainage facilities (storm sewer, water quality/ detention pond, 

etc.) is the responsibility of the property owner.  However, a drainage easement will be 

dedicated to Commerce City to access and inspect these facilities in the event of emergency 

or lack of maintenance by the property owner. 

  

 

VI. SUMMARY AND CONCLUSIONS: 

 

Compliance with Standards 
The purpose of this Drainage Report was to develop a stormwater management system for 

the proposed site. This report is in compliance with the City of Commerce City Storm 

Drainage Design and Technical Criteria Manual, August 2024 (CCSDDTCM), and the most 

recent Mile High Flood District's (MHFD) Storm Drainage Criteria Manual. 

 

This proposed project complies with the Commerce City’s Colorado Discharge Permit 

System (CDPS) MS4 permit through the use of the full spectrum detention facility on-site. 

 

The proposed project is in compliance with Commerce City and Federal Emergency 

Management Agency (FEMA) floodplain rules and regulations. 

 

Drainage Concept 

 The drainage design will control damage from stormwater runoff utilizing structural 

BMP’s and mechanisms to safely convey runoff from the designed storm events to the full 

spectrum detention facility and to the site outfall while providing water quality and 

stormwater detention on-site. 
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 The proposed stormwater management plan for this project complies with the FHAD, 

Outfall System Plans (OSP), and Master Drainage Plans for the Sand Creek Basin. 

 

 The drainage impact of the proposed development on upstream and downstream 

properties will be reduced. Due to grading activities, less area is draining off-site on to 

adjacent properties.  With the addition of the full spectrum detention facility on-site, the 

overall release from the site has been reduced improving the impact on the existing 

downstream infrastructure.  

 

 Water Quality 
 The project tis in compliance with the construction and post-construction requirements in 

Commerce City’s MS4 Permit.  A Stormwater Management Plan (SWMP) is required for 

this project for construction activities for stormwater discharge.  With the addition of a 

full spectrum detention facility on-site, improving water quality, an operations and 

Maintenance Manual is required for the structural permanent BPM’s on site.  



 

12 
 

 

VII. REFERENCES 

 

1. City of Commerce City Storm Drainage Design and Technical Criteria Manual 2024, 

Commerce City, Colorado.  

 

2. Mile High Flood District Storm Drainage Criteria Manuals, Mile High Flood District (latest 

edition). 

 

3. FEMA FIRM Flood Insurance Rate Map, Map No 08001C0616H dated March 5, 2007. 

 

4. Web Soil Survey, Soil Survey of the Adams County Area, NRCS, US Department of 

Agriculture. 

 



 
 
 
 
 

 
 

APPENDIX A 
 

VICINITY MAP 
SCS SOILS MAP 

FAME FIRM MAP    



SITE

E 54TH PLACE

E 56TH AVE

E 53TH PLACE

QUEBEC STREET

NEWPORT
STREET

INTERSTATE 270

VICINITY MAP









































SITE



 
 
 
 
 

 
 

APPENDIX B 
 

HYDROLOGIC COMPUTATIONS    



RUNOFF CALCULATIONS 



WEIGHTED C-VALUE CALCULATIONS JOB NO: XXXXXXX
PROJECT: Matheson  E. 54th Pl

DATE: 9/13/2024

Soil Type (A-D): Soil Type: A

BASIN
TOTAL 
AREA 
(AC)

TOTAL 
AREA (SF)

AREA 
LANDSCAPE 

(SF)

AREA 
PAVEMENT 

(SF)

AREA GRAVEL 
(SF)

AREA Roof 
Top (SF) C2 C5 C10 C100 I (%)

A 0.98 42732 8369 34363 0 0 0.64 0.66 0.67 0.74 81%
B 0.09 4107 1574 2533 0 0 0.45 0.47 0.49 0.60 62%
C 0.05 2139 1415 724 0 0 0.22 0.23 0.24 0.38 35%
D 0.02 997 997 0 0 0 0.01 0.01 0.01 0.13 2%

Total 1.15 49975 12355 37620 0 0 0.59 0.60 0.62 0.70 76%

Exist Site
EX1 0.65 28513 28513 0 0 0 0.01 0.01 0.01 0.13 2%
EX2 0.44 19251 18821 430 0 0 0.01 0.02 0.02 0.14 4%
EX3 0.05 2211 2211 0 0 0 0.01 0.01 0.01 0.13 2%

Total 1.15 49975 49545 430 0 0 0.01 0.01 0.01 0.13 3%

Surface i
landscape 2%
gravel 40%
roof 90%
pavement 100%



STANSARD FORM SF-2
TIME OF CONCENTRATION 

SUBDIVISION:   The Workshop
CALCULATED BY: JCC         DATE: 4/20/2016

SUB-BASIN INITIAL/OVERLAND   TRAVEL TIME           tc  CHECK FINAL REMARKS
DATA TIME (ti)            (tt)     (URBANIZED BASINS) tc

DESIG: C5 AREA LENGTH SLOPE ti LENGTH SLOPE K VEL. tt COMP. TOT. LENGTH tc=(L/180)+10

Ac Ft % Min Ft % FPS Min tc Ft Min Min
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
A 0.66 0.98 23 6.0 2.1 313 2.6 20.0 3.22 1.6 3.7 336 11.9 5.0
B 0.47 0.09 18 5.5 2.7 110 3.7 20.0 3.85 0.5 3.2 128 10.7 5.0
C 0.23 0.05 20 5.0 4.1 0 0.0 20.0 0.00 0.0 4.1 20 10.1 5.0
D 0.01 0.02 8 25.0 1.9 0 0.0 20.0 0.00 0.0 1.9 8 10.0 5.0

EX1 0.01 0.65 9 12.0 2.6 212 2.6 10.0 1.61 2.2 4.8 221 11.2 5.0
EX2 0.02 0.44 12 16.2 2.7 195 2.4 10.0 1.55 2.1 4.8 207 11.2 5.0
EX3 0.01 0.05 15 5.0 4.5 11 2.2 10.0 1.48 0.1 4.6 26 10.1 5.0

0

Conveyance Factors, K

Heavy Meadow 2.5
Tillage/ Field 5
Short Pasture and Lawns 7
Nearly Bare Ground 10
Grassed Waterway 15
Paved Areas and Shallow Paved Swales 20



CALCULATED BY : JC STANDARD FORM SF-3 JOB NO: XXXXXXX
DATE: STORM DRAINAGE SYSTEM DESIGN PROJECT: Matheson  E. 54th Pl
CHECKED BY: JC (RATIONAL METHOD PROCEDURE) DESIGN STORM: 5 Year
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  (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9)   (10)   (11)   (12)   (13)   (14)   (15)   (16)   (17)   (18)   (19)   (20)   (21) (22)

X X X X X X X X X X X X X X X X X X X X X

9/13/2024

1.12

A 2 0.98 0.66 5.0 0.64 3.80 2.44

B 1 0.09 0.47 5.0 0.04 3.80 0.17

C 3 0.05 0.23 5.0 0.01 3.80 0.04

D 4 0.02 0.01 5.0 0.00 3.80 0.00

EX1 3 0.65 0.01 5.0 0.00 3.80 0.01

EX2 1 0.44 0.02 5.0 0.01 3.80 0.03

EX3 4 0.05 0.01 5.0 0.00 3.80 0.00



CALCULATED BY : JC STANDARD FORM SF-3 JOB NO: XXXXXXX
DATE: STORM DRAINAGE SYSTEM DESIGN PROJECT: Matheson  E. 54th Pl
CHECKED BY: JC (RATIONAL METHOD PROCEDURE) DESIGN STORM: 100 Year
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DETENTION POND IMPERVIOUS CALCULATIONS JOB NO: XXXXXXX
PROJECT: Matheson  E. 54th Pl

DATE: 9/13/2024

Soil Type (A-D):

BASIN
TOTAL 
AREA 
(AC)

TOTAL 
AREA (SF)

AREA 
LANDSCAPE 

(SF)

AREA 
PAVEMENT 

(SF)

AREA GRAVEL 
(SF)

AREA Roof 
Top (SF) C2 C5 C10 C100 I (%)

A 0.98 42732 8369 34363 0 0 81%

Surface i
landscape 2%
gravel 40%
roof 90%
pavement 100%



 
 
 
 
 

 
 

DETENTION POND CALCULATIONS    



Project:

Basin ID:

Depth Increment = 0.10 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 22 0.001

Selected BMP Type = EDB -- 0.80 -- -- -- 1,270 0.029 517 0.012

Watershed Area = 0.98 acres -- 1.80 -- -- -- 2,708 0.062 2,506 0.058

Watershed Length = 298 ft -- 2.80 -- -- -- 4,392 0.101 6,056 0.139
Watershed Length to Centroid = 150 ft -- 3.80 -- -- -- 9,279 0.213 12,891 0.296

Watershed Slope = 0.025 ft/ft -- 4.80 -- -- -- 13,220 0.303 24,141 0.554
Watershed Imperviousness = 81.00% percent -- -- -- --

Percentage Hydrologic Soil Group A = 100.0% percent -- -- -- --
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --
Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Commerce City - Civic Center -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.027 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.105 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.84 in.) = 0.048 acre-feet inches -- -- -- --
5-yr Runoff Volume (P1 = 1.12 in.) = 0.066 acre-feet inches -- -- -- --

10-yr Runoff Volume (P1 = 1.37 in.) = 0.082 acre-feet inches -- -- -- --
25-yr Runoff Volume (P1 = 1.75 in.) = 0.109 acre-feet inches -- -- -- --
50-yr Runoff Volume (P1 = 2.08 in.) = 0.133 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.43 in.) = 0.161 acre-feet inches -- -- -- --
500-yr Runoff Volume (P1 = 3.35 in.) = 0.234 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.049 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.067 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.084 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.111 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.128 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.144 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.027 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.077 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.039 acre-feet -- -- -- --

Total Detention Basin Volume = 0.144 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)

Matheson

0-stage= El 20.20

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 9-13-24, Basin 9/13/2024, 4:18 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
0.14               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
1.23 Zone 1 (WQCV) 1.23 Zone 1 (WQCV)
2.44 Zone 2 (EURV) 2.44 Zone 2 (EURV)
2.85 Zone 3 (100-yea 2.85 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) 1.23 0.027 Orifice Plate

Zone 2 (EURV) 2.44 0.077 Orifice Plate

Zone 3 (100-year) 2.85 0.039 Weir&Pipe (Restrict)

Total (all zones) 0.144
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

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

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.806E-03 ft2

Depth at top of Zone using Orifice Plate = 2.60 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 10.40 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 0.26 sq. inches (diameter = 9/16 inch) Elliptical Slot Area = N/A ft2

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

Stage of Orifice Centroid (ft) 0.00 0.90 1.80
Orifice Area (sq. inches) 0.26 0.26 0.26

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

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

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

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

Overflow Weir Front Edge Height, Ho = 2.60 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.33 N/A feet
Overflow Weir Front Edge Length = 8.00 N/A feet Overflow Weir Slope Length = 3.01 N/A feet

Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 299.79 N/A
Horiz. Length of Weir Sides = 2.92 N/A feet Overflow Grate Open Area w/o Debris = 19.05 N/A ft2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 9.52 N/A ft2

Debris Clogging % = 50% N/A %

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

Depth to Invert of Outlet Pipe = 0.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.06 N/A ft2

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.07 N/A feet
Restrictor Plate Height Above Pipe Invert = 1.40 inches Half-Central Angle of Restrictor Plate on Pipe = 0.57 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.21 feet

Spillway Crest Length = 10.00 feet Stage at Top of Freeboard = 4.21 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.25 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.39 acre-ft

Max Ponding Depth of Target Storage Volume = 2.73 feet Discharge at Top of Freeboard = 56.05 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 0.84 1.12 1.37 1.75 2.08 2.43 3.35

CUHP Runoff Volume (acre-ft) = 0.027 0.105 0.048 0.066 0.082 0.109 0.133 0.161 0.234
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.048 0.066 0.082 0.109 0.133 0.161 0.234
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.0 0.0 0.0 0.3 0.6 1.3

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.00 0.01 0.01 0.03 0.26 0.57 1.34

Peak Inflow Q (cfs) = N/A N/A 0.9 1.2 1.5 2.0 2.5 3.1 4.5
Peak Outflow Q (cfs) = 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.5 1.2

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 4.6 2.4 1.2 0.6 0.9 0.9
Structure Controlling Flow = Plate Plate Plate Plate Plate Plate Overflow Weir 1 Outlet Plate 1 Spillway

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

Time to Drain 97% of Inflow Volume (hours) = 38 75 52 61 68 77 82 80 77
Time to Drain 99% of Inflow Volume (hours) = 40 80 55 65 72 82 88 87 86

Maximum Ponding Depth (ft) = 1.22 2.44 1.59 1.87 2.11 2.43 2.65 2.73 3.07
Area at Maximum Ponding Depth (acres) = 0.04 0.09 0.05 0.06 0.07 0.09 0.10 0.10 0.13

Maximum Volume Stored (acre-ft) = 0.027 0.105 0.045 0.062 0.078 0.103 0.124 0.131 0.170

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

Matheson
0-stage= El 20.20

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

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

Count_WQPlate = 1 0.14 er = 7/16 inch)

Count_VertOrifice1 = 0 0.18 eter = 1/2 inch) OOutlet P late 1 Outlet P late 2 Drain Time Message Boolean

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

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

Count_Weir2 = 0 0.36 r = 11/16 inch) Max Depth Row
Count_OutletPipe1 = 1 0.42 eter = 3/4 inch) WQCV 123
Count_OutletPipe2 = 0 0.50 r = 13/16 inch) 2 Year 160

COUNTA_2 (Standard FSD Setup)= 1 0.58 eter = 7/8 inch) EURV 245
Hidden Parameters & Calculations 0.67 r = 15/16 inch) 5 Year 188

MaxPondDepth_Error? FALSE 0.76 meter = 1 inch) 10 Year 212 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86 1-1/16 inches) 25 Year 244 0.21

WQ Plate Flow at 100yr depth = 0.03 0.97 = 1-1/8 inches) 50 Year 266
CLOG #1= 50% 1.08 1-3/16 inches) 100 Year 274 1 Z1_Boolean
n*Cdw #1 = 0.44 1.20 = 1-1/4 inches) 500 Year 308 1 Z2_Boolean
n*Cdo #1 = 1.83 1.32 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 1.45 = 1-3/8 inches) Opening Message
CLOG #2= N/A 1.59 1-7/16 inches) Draintime Running
n*Cdw #2 = N/A 1.73 = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
n*Cdo #2 = N/A 1.88 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 2.03 = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean
Underdrain Q at 100yr depth = 0.00 2.20 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth
VertOrifice1 Q at 100yr depth = 0.00 2.36 = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth
VertOrifice2 Q at 100yr depth = 0.00 2.54 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72 = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway
Count_User_Hydrographs 0 2.90 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09 eter = 2 inches) FALSE Time Interval
CountA_4 (100yr Only) = 1 3.29 gular 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 6.00 20,000 60

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

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

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

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

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09
0:15:00 0.00 0.00 0.06 0.17 0.25 0.20 0.29 0.30 0.49
0:20:00 0.00 0.00 0.41 0.58 0.73 0.52 0.65 0.74 1.07
0:25:00 0.00 0.00 0.85 1.16 1.46 1.07 1.30 1.46 2.12
0:30:00 0.00 0.00 0.90 1.19 1.46 2.03 2.51 2.95 4.31
0:35:00 0.00 0.00 0.75 0.98 1.19 1.98 2.47 3.09 4.48
0:40:00 0.00 0.00 0.62 0.79 0.96 1.74 2.16 2.68 3.87
0:45:00 0.00 0.00 0.48 0.63 0.78 1.41 1.74 2.24 3.24
0:50:00 0.00 0.00 0.39 0.54 0.64 1.17 1.44 1.83 2.66
0:55:00 0.00 0.00 0.32 0.44 0.53 0.93 1.14 1.49 2.16
1:00:00 0.00 0.00 0.26 0.36 0.44 0.75 0.91 1.24 1.80
1:05:00 0.00 0.00 0.22 0.30 0.38 0.61 0.74 1.04 1.51
1:10:00 0.00 0.00 0.18 0.28 0.36 0.48 0.57 0.76 1.09
1:15:00 0.00 0.00 0.16 0.26 0.35 0.41 0.49 0.60 0.86
1:20:00 0.00 0.00 0.15 0.23 0.32 0.35 0.41 0.46 0.65
1:25:00 0.00 0.00 0.14 0.22 0.28 0.31 0.36 0.37 0.52
1:30:00 0.00 0.00 0.14 0.21 0.25 0.26 0.31 0.31 0.44
1:35:00 0.00 0.00 0.14 0.20 0.24 0.24 0.28 0.27 0.38
1:40:00 0.00 0.00 0.13 0.18 0.22 0.22 0.26 0.25 0.35
1:45:00 0.00 0.00 0.13 0.16 0.22 0.21 0.25 0.24 0.33
1:50:00 0.00 0.00 0.13 0.15 0.21 0.20 0.24 0.23 0.32
1:55:00 0.00 0.00 0.11 0.14 0.20 0.20 0.23 0.23 0.32
2:00:00 0.00 0.00 0.10 0.13 0.18 0.20 0.23 0.23 0.32
2:05:00 0.00 0.00 0.06 0.09 0.12 0.13 0.15 0.15 0.21
2:10:00 0.00 0.00 0.04 0.05 0.07 0.08 0.10 0.10 0.13
2:15:00 0.00 0.00 0.02 0.03 0.05 0.05 0.06 0.06 0.08
2:20:00 0.00 0.00 0.01 0.02 0.03 0.03 0.04 0.04 0.05
2:25:00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.03
2:30:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
2:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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
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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume Total
Outflow

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

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

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

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

MHFD-Detention, Version 4.06 (July 2022)
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Matheson Commerce City

Weir Input

Q100 Peak Inflow = 5.98 cfs

Weir Length = 8.0 ft
Side Slopes (Z) = 4 :1 (H:V)
Weir Invert = 5223.20
Water Surface = 5223.50
Bldg FF Elev = N/A

Discharge over the weir

Q = C*L*H3/2 + 2*(2/5*Cw*Z*H2.5)
C: 3.32
LWeir = 10 Ft
H: 0.30 Ft
Cw: 3.367
Z: 4 :1

Q: 5.99 cfs 

5.99 cfs    > 5.98 cfs
Weir passes 100-year inflow at elevation 5223.50

9/19/2024

DETENTION POND EMERGENCY OVERFLOW WEIR CALCULATIONS
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HYDRAULIC COMPUTATIONS    



SWALE CALCULATIONS 



Swale A - 100-Yr Storm Event
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient
ft/ft0.020Channel Slope
H:V4.000Left Side Slope
H:V4.000Right Side Slope
cfs5.39Discharge

Results

ft0.6Normal Depth
ft²1.7Flow Area
ft5.3Wetted Perimeter
ft0.3Hydraulic Radius
ft5.17Top Width
ft0.6Critical Depth
ft/ft0.020Critical Slope
ft/s3.23Velocity
ft0.16Velocity Head
ft0.81Specific Energy

1.001Froude Number
SupercriticalFlow Type

GVF Input Data

ft0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

ft0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
ft0.6Normal Depth
ft0.6Critical Depth
ft/ft0.020Channel Slope
ft/ft0.020Critical Slope
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