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the owners thereof. 

 

 

 

 

 

 

 

 

 

     

Christopher S. Strawn, PE  Date 

State of Colorado Registration No. 36328 

Ware Malcomb 

 

 

 

 

     

Owner’s Signature  Date 

 

 

  



 

990 South Broadway #230 Denver, CO 80209  P 303.561.3333 2.10.2020 PAGE 3 

 

 

 

T A B L E   O F   C O N T E N T S 

 
I. GENERAL LOCATION AND DESCRIPTION .............................................................................................. 4 

II. HISTORIC DRAINAGE ............................................................................................................................ 5 

III. DESIGN CRITERIA .................................................................................................................................. 6 

IV. DRAINAGE PLAN ................................................................................................................................... 7 

V. CONCLUSION ...................................................................................................................................... 10 

VI. REFERENCES ....................................................................................................................................... 11 

 

 

 

 

A P P E N D I C E S 

 

APPENDIX A 

FEMA Maps 

Soil Report 

 

APPENDIX B 

Hydrologic Computations 

Hydraulic Computations 

 

APPENDIX C 

Referenced Material 

 

APPENDIX D 

Drainage Plan Sheets 

 

 

 

 

  



 

990 South Broadway #230 Denver, CO 80209  P 303.561.3333 2.10.2020 PAGE 4 

I. GENERAL LOCATION AND DESCRIPTION 

  

A. Site Location 

The legal description of the site is a Parcel of land located in the Northeast Quarter of Section 8, 

Township 3 South, Range 65 West of the 6th Principal Meridian, City of Aurora, County of Adams, 

State of Colorado.  The site is bounded by Gopher Gulch on the North and East, Jackson Gap Way 

to the West, and the South Line of the NE Quarter Section 8 to the South. Please refer to the vicinity 

map below.  
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B. Proposed Development 

The proposed 22.78-acre site is located on a vacant area covered with native grasses that has been 

historically used for agricultural purposes. The proposed development calls for the construction of a 

truck storage and rental facility, with 2 buildings (23,761 and 1,308 square feet), fuel tank and fuel 

station canopy, 28 standard vehicle parking spaces, 381 truck parking spaces, concrete pavement, 

landscape parking islands, and a storm water quality pond on the north side of the site.  Storm water 

detention is not required on site, as a regional detention pond is provided adjacent to the site.  A 

description of stormwater detention can be found in section IV of this report.   

 

 

II. HISTORIC DRAINAGE 

 

A. Overall Basin Description 

The existing condition for the proposed development site consists of native grasses and generally 

flows from southeast to northwest.  The FEMA Map 08001C0670J (FIRMette shown in Appendix 

A) shows the site is within Zone X, outside of the floodplain limits.  The site drains north and west 

to Gopher Gulch and Regional Detention Pond GG2, and ultimately to East Second Creek.  East 

Second Creek is listed as zone AE and the floodway is located approximately 3,000 feet (0.6 miles) 

west of the site (see site location relative to Second Creek in Appendix A).     

 

The soils on this site area described by the National Soil Survey as 100% Weld Loam soil with 1% 

to 3% slopes within the site.  The soils area classified as type C hydrological soil group.  Group C 

soils are described as having a slow infiltration rate.  National Soil Survey report for the site is 

included in Appendix A.  The weighted overall imperviousness for the site was calculated using the 

Aurora SF2-SF3 form and is 5% and 76% for the existing and developed condition, respectively.  

No variances from the drainage criteria are being requested. 

 

B. Drainage Patterns Through Property 

The existing 22.78-acre site naturally divides into 3 sub basins.  Drainage Area 1 is 6.76 acres in the 

southwest portion, and flows west to Jackson Gap Way, where it continues north via the east curb 

and gutter to an outlet to Pond GG.  Drainage Area 2 is the largest area, 15.18 acres in the north and 

northeast portion, and flows north to Gopher Gulch and pond GG.  Drainage Area 3 is the smallest 

area, 0.84 acres on the southeast corner of the property, and flows south onto the property south of 

the site and contributes to an inlet on the property owned by Fine Airport Parking.   The proposed 

development will reduce the runoff leaving the site for each of these 3 areas.  Drainage Maps for the 

existing and proposed conditions can be found in appendix D of this report.  Drainages areas for the 

existing condition are numbered, 1, 2, & 3.  Drainage areas for the proposed condition are lettered, 

A, B, C, etc…   

 

Most of the runoff for the proposed development is flows to an on-site water quality pond via 

overland flow, curb and gutter, inlets and reinforced concrete pipe ranging from 18” to 30” in 

diameter.  Further description of the proposed drainage is found in section IV of this report, and a 

final drainage map in Appendix D.  
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C. Outfalls Downstream from the Property 

Once the runoff from the site has entered the water quality pond it will be released to Regional 

Detention Pond GG2, and ultimately flows to Second Creek.  Regional Detention Pond GG1, GG2 

and Second Creek are shown on the Master Drainage Report and Interim Drainage Plan by CVL 

Consultants, Aurora Case # 217173, in Appendix C.   

 

 

III. DESIGN CRITERIA 

 

A. References 

This report for the proposed Ryder Truck within the Porteos Subdivision has been prepared in 

accordance with current City of Aurora Storm Drainage Design and Technical Criteria (SDDTC) 

and Urban Drainage and Flood Control District Urban Storm Design Criteria Manual (UDFCD-

USDCM) Volumes 1, 2, and 3.   

 

B. Hydrology 

In accordance with the Aurora SDDTC section 3.31, the minor storm for the proposed development 

type is evaluated as the 2-year storm, and the major storm is evaluated as the 100-year storm.  The 

Aurora SDDTC section 5.22 refers to the USDCM Volume 1 Figure RA-1 and Figure RA-6 to 

determine the 1-hour rainfall.  The design storms have been evaluated with 1-hour point rainfall 

depths of 0.97 inches for a 2-year storm and 2.63 inches for a 100-year storm, in accordance with 

USDCM Volume 1 Figure RA-1 and Figure RA-6.   

 

The peak discharge for the site was calculated using equation 5.1 from the Aurora SDDTC, the 

Rational Method formula: Q=CIA, where, 

Q = peak discharge (cfs) 

C = runoff coefficient from Table 1 from the City of Aurora SDDTC 

I = rainfall intensity (inches/hour) 

A = drainage area (acres) 

 

See Appendix B for Rational Method Flow Calculations. 

 

Runoff coefficients, or “C” values, have been calculated for the site in accordance with Table 1 of 

the City of Aurora SDDTC shown in Appendix C.  Refer to Appendix B for the weighted “C” values 

used in the SF2-SF3 runoff calculations. 

 

C. Hydraulics 

Hydraulic calculations for the proposed onsite drainage patterns have been performed in accordance 

with SDDTC and USDCM criteria. The onsite private storm sewer system has been designed to 

convey runoff from 100-year event (100 year system) without surcharging. In the event of inlet 

clogging, overflow directions have been shown on the final drainage plan and will generally follow 

historical drainage patterns. AutoCAD Hydraflow was utilized to analyze the 2-year and 100-year 

storm events and determine the sizing of the pipes within the proposed storm sewer system. 
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IV. DRAINAGE PLAN 

 

A. General Concept 

Most of the Ryder Truck facility consists of asphalt paved parking area, sloping north and west 

between 1 and 5%.  The site is divided into eleven onsite basins, plus two small offsite basins flowing 

onto the site.  Basins A, B, C, D, E, F, G and H are onsite basins routed through the water quality 

pond.  Basins H, I, and J are onsite basins whose runoff flows.  Basins OS1 and OS2 are offsite 

basins on the Fine Airport Parking property that flow onto the Ryder site. All basins on the site and 

those draining to the site have been designated with a Basin ID. Reference the drainage map in 

Appendix D for the basin locations. Refer to Appendix B for hydrologic calculations for each of 

these basins, for sizing of the inlets, and for verifying the size and location of the pond and outlet 

structure.  A description of the pond and outlet structure is found at the end of this section B. 

 

B. Specific Details 

A summary of peak runoff for both the developed and existing conditions are shown in the table 

below, followed by a description of each drainage area and design point: 

 
DEVELOPED CONDITION RUNOFF SUMMARY 

BASIN 
LABEL 

DESIGN 
POINT 

AREA 
(AC) 

LOCAL 
(CFS) 

ACCUMULATIVE 
(CFS) 

Q2 Q100 Q2 Q100 

A   5.14 11.6 31.4     

B   3.87 8.7 23.7     

  1       20.1 54.4 

C+OS1   0.61 1.5 4.1     

D+OS2   2.42 2.8 7.7     

  2       3.9 10.5 

E   0.94 2.1 5.8     

F   0.89 1.2 3.3     

  3       3.0 8.1 

G   5.79 11.8 31.9     

  4       14.6 39.5 

  5       17.6 47.6 

H   0.94 0.5 1.4     

  6       45.9 124.5 

I   1.62 0.6 1.7     

J   0.78 0.8 2.4     

K   0.27 0.1 0.4     

 

 

 

 

 

 

 

EXISTING CONDITION - RUNOFF SUMMARY 

BASIN 
LABEL 

DESIGN 
POINT 

AREA 
(AC) 

LOCAL 
(CFS) 

ACCUMULATIVE 
(CFS) 

Q2 Q100 Q2 Q100 

1   6.76 1.9 5.3     

2   15.18 4.4 14.4     

3   0.84 0.2 0.6     
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Drainage Area A:  Drainage Area A is 5.14 acres on the east side of the site, primarily pavement and 

slopes northwest between 1% and 2.5%, to a 20’ Type R inlet.  The 100-year runoff to this inlet is 

31.4 cfs.  Runoff is conveyed through a 24” RCP to Design Point 1.   

 

Drainage Area B:  Drainage Area B is 3.87 acres adjacent to Area A, primarily pavement and slopes 

northwest between 1% and 2.5%, to a 15’ Type R inlet.  The 100-year runoff to this inlet is 23.7 cfs.  

Runoff is conveyed through a 24” RCP to Design Point 1.   

 

Design Point 1:  Design Point 1, a 4’ manhole, is where runoff from Drainage Areas A & B converge.  

The cumulative 100-year runoff at DP1 is 54.4 cfs.  This runoff is then conveyed through a 30” RCP 

to the Water Quality Pond. 

 

Drainage Area C:  Drainage Area C is 0.58 acres of driveway and a portion of the roof of Building 

1, and receives flow from offsite area OS1, which consists of 0.03 acres of grass.  Drainage Area C 

flows to a Double Type 16 inlet, south of building 1.  The total area of C + OS1 is 0.61 acres.  The 

100-year runoff to this inlet is 4.1 cfs.  Runoff is conveyed from double Type 16 inlet, through an 

18” RCP to Design Point 2, a Triple Type 16 inlet. 

 

Drainage Area OS1:  Drainage Area OS1 is 0.03 acres of grass on the Fine Airport Parking Property, 

where runoff contributes to Drainage Area C.   

 

Drainage Area D:  Drainage Area D is 1.96 acres of driveway, landscaping, and a portion of the roof 

of Building 1, and receives flow from offsite area OS2, which consists of 0.45 acres of grass.  

Drainage Area D flows to Design Point 2, a Triple Type 16 inlet, south of building 1.  The 100-year 

runoff to this inlet is 7.7 cfs.   

 

Drainage Area OS1:  Drainage Area OS1 is 0.45 acres of grass on the Fine Airport Parking Property, 

where runoff contributes to Drainage Area D.   

 

Design Point 2:  The cumulative 100-year runoff at Design Point 2 (Areas C, D, OS1 and OS2), a 

Triple Type 16 inlet, south of building 1, is 10.5 cfs, which is conveyed through an 18” RCP to 

Design Point 5, a 5’ manhole.   

 

Drainage area E:  Drainage area E is 0.94 acres and consists of most of the parking lot on the west 

side of Building 1.  Runoff collects in a concrete pan and flows north to a Double Type 16 inlet.  The 

100-year runoff to this inlet is 5.8 cfs and is conveyed north through a series of 18” RCP to Design 

Point 3, a 5’ Type R inlet near the northwest corner of the site.   

 

Drainage area F:  Drainage area F is 0.89 acres consists of parking and drive lanes north and 

northwest of Building 1, and a portion of the roof of Building 1.  The 100-year runoff to this inlet is 

3.3 cfs, and generally sheet flows north to Design Point 3, a 5’ Type R inlet near the northwest corner 

of the site.   
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Design Point 3:  The cumulative 100-year runoff at Design Point 3 (Areas E and F), a 5’ Type R 

inlet, is 8.1 cfs.  This point is located near the northwest corner of the site, and runoff is conveyed 

east through a 24” RCP to Design Point 4, a 5’ manhole.     

 

Drainage area G:  Drainage area G is 5.79 acres and consists of most of the parking and driveways 

to the north and east of Building 1, and a portion of the roof of Building 1.  Building 2 and the Fuel 

Canopy are also located within Drainage Area G.  Runoff sheet flows northwest at slopes between 

1.5% and 5.0%, collects along the north curb and gutter, and ultimately to a 20’ Type R inlet.  The 

100-year runoff to this inlet is 31.9 cfs and is conveyed through a short 24” RCP to Design Point 4, 

a 5’ manhole.     

 

Design Point 4:  The cumulative 100-year runoff at Design Point 4 (Areas C, D, OS1, OS2, E, F, 

and G), is 47.6 cfs.  Runoff from Design Point 5, a 5’ manhole, is conveyed through a 30” RCP to 

Design Point 5, another 5’ manhole.   

 

Design Point 5:  The cumulative 100-year runoff at Design Point 5 (Areas C, D, OS1, OS2, E, and 

F), is 39.5 cfs.  Runoff from Design Point 4, a 5’ manhole, is conveyed through a 30” RCP to the 

Water Quality Pond. 

 

Drainage area H:  Drainage area H is 0.94 acres and consists of the water quality pond.  Area H 

produces 1.4 cfs for the 100-year event.  Runoff from all other contributing areas (A, B, C, D, OS1, 

OS2, E, F and G) converge through a 30” RCP from the south, and another 30” RCP from the east, 

into a 1,200-c.f. concrete forebay with baffles and 1’ high concrete walls.  Runoff leaves the forebay 

through a gap and enters a 3’ wide concrete trickle channel and flows west to Design Point 6 (the 

4’x4 micropool in front of the pond outlet structure).   

 

Design Point 6:  Design Point 6 is where the runoff produced from Drainage Area G converge with 

all other runoff contributing areas (A, B, C, D, OS1, OS2, E, F, G, and H).  The cumulative 100-

year runoff at Design Point 6 is 124.5 cfs.   

 

Water Quality Pond:  The requirements for this site are to detain the Water Quality Capture Volume 

(WQCV) only.  Aurora requires an additional 20% for WQCV detention & sedimentation, per 

Aurora SD manual, section 3.70.  The volume required for the pond was calculated using MHFD-

Detention v4.0.  The WQCV was calculated as 0.694 ac-ft, and an additional 1.39 ac-ft (+20%) for 

a total of 0.833 ac-ft (36,285 cubic feet).  The MHFD Detention calculator shows zone 2 (WQCV 

plus 20%) is contained at a depth of 5.66 feet above the bottom elevation of 5403.  The 1.2*WQCV 

water surface elevation is at 5403+5.66 = 5408.66.  As a check, the volume provided in the pond at 

elevation 5409 is 0.954 ac-ft (41,546 cubic feet).  Additionally, there is an emergency spillway at 

elevation 5410, and a berm at elevation 5411.  The 100-year detention requirements are met by the 

adjacent off-site pond, GG1, described in the Master Drainage Report, Appendix C.  All runoff that 

enters the outlet structure leaves north via a 36” RCP and enters the south end of Regional Detention 

Pond GG.  The emergency spillway weir was designed with a base 40 feet wide at elevation 5410,  



 

990 South Broadway #230 Denver, CO 80209  P 303.561.3333 2.10.2020 PAGE 10 

4:1 side slopes to the elevation 5411, and functions at a flow depth of 0.82 feet for the 100-year flow 

rate 125 cfs, calculated by the MHFD spreadsheet.   

 

Drainage Area I:  Drainage area I is 0.78 acres and consists of the north entrance driveway and 

landscaped area on the west side of the property.  The 100-year developed runoff from Area I is 1.7 

cfs and flows into the east gutter of Jackson Gap Road and north to off-site regional detention pond 

GG2.  The existing condition Drainage Area 1 is 6.76 acres and produces a 100-year runoff of 5.3 

cfs.  Compared to the existing condition, the proposed development will produce less runoff entering 

the street.   

 

Drainage Area J: Drainage Area J is 1.62 acres and consists of the landscaped areas along the north 

and east side of the property.  This area consists entirely of grass/landscape and runoff flows directly 

to gopher gulch and off-site regional detention pond GG2.  The 100-year developed runoff from 

Area J is 2.4 cfs.  In the existing condition, Drainage Area 2 is 15.18 acres and 100-year runoff of 

14.4 cfs.  Compared to the existing condition, the proposed development will produce less runoff 

entering Gopher Gulch and Pond GG directly.   

 

Drainage area K:  Drainage area K is 0.27 acres and consists of the landscaped areas along the 

southeast side of the property.  This area consists entirely of grass/landscape and runoff sheet flows 

south to an existing storm inlet located on the Fine Airport Parking property.  The 100-year 

developed runoff from Area K is 0.4 cfs.  In the existing condition, Drainage Area 3 is 0.84 acres 

and 100-year runoff of 0.6 cfs.  Compared to the existing condition, the proposed development will 

produce less runoff to the existing inlet on the Fine Airport Parking property, through existing storm 

drains that flow west toward Jackson Gap, then north to an outlet to off-site regional detention pond 

GG2.  Overall, the Ryder site and Fine Airport Parking are exchanging small sections of runoff.  

Ryder is taking on 0.48 acres of runoff and Fine Airport Parking is taking on 0.27 acres of runoff 

from each property.   

 

V. CONCLUSION 

 

A. Compliance with Standards 

This report has been prepared in accordance with current City of Aurora Storm Drainage Design and 

Technical Criteria and Urban Drainage and Flood Control District Urban Storm Design Criteria 

Manual Volumes 1, 2, and 3. Calculations were made using Standard Form SF2, & SF3, and the 

MHFD Detention Calculator, version 4.0.   

 

B. Summary of Concept 

Adequate on-site drainage will be achieved via the use of concrete swales, curb and gutter, and 

overland flow to the proposed storm sewer system or directly into the pond.  The pond will provide 

water quality before allowing the runoff into Regional Detention Pond GG2. 
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APPENDIX A 
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FEMA Map 
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APPENDIX B 

Hydrologic Computations 

Hydraulic Computations 

 

  



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.000 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 100.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.030 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 = 0.012

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 50.0 50.0 ft

Warning 02 Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 9.0 9.0 inches

Check boxes are not applicable in SUMP conditions

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Enter Your Project Name Here

A

Ryder UDInlet Calcs.xlsm, A 2/4/2020, 10:14 AM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

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

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

Water Depth at Flowline (outside of local depression) Ponding Depth = 9.0 9.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

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

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

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

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

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 20.00 20.00 feet

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

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

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.58 0.58 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.85 0.85

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 0.93

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 34.3 34.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 11.6 31.4 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION

Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G)

W o

WP

CDOT Type R Curb Opening

Override Depths

Ryder UDInlet Calcs.xlsm, A 2/4/2020, 10:14 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.000 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 9.00 inches

Distance from Curb Face to Street Crown TCROWN = 100.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.030 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 = 0.012

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 50.0 50.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 9.0 9.0 inches

Check boxes are not applicable in SUMP conditions

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Enter Your Project Name Here

B
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Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 0.00 0.00 inches

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

Water Depth at Flowline (outside of local depression) Ponding Depth = 9.0 9.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

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

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

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

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

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 15.00 15.00 feet

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

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

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.58 0.58 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.85 0.85

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 0.93

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 25.4 25.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 8.7 23.7 cfs

Warning 5: The width of unit is greater than the gutter width.

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION

Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G)

W o

WP

CDOT Type R Curb Opening

Override Depths

Ryder UDInlet Calcs.xlsm, B 2/4/2020, 10:15 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.000 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 50.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.030 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 = 0.012

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 50.0 50.0 ft

Warning 02 Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 9.0 9.0 inches

Check boxes are not applicable in SUMP conditions

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Enter Your Project Name Here

C
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Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 9.0 9.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31

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

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

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

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.773 0.773 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

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

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 1.00 1.00

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.5 8.5 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.5 4.1 cfs

Denver No. 16 Valley Grate

INLET IN A SUMP OR SAG LOCATION

Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G)

W o

WP

Denver No. 16 Valley Grate

Override Depths

Ryder UDInlet Calcs.xlsm, C 2/4/2020, 10:16 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 3.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.000 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 50.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.030 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 = 0.012

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 50.0 50.0 ft

Warning 02 Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 9.0 9.0 inches

Check boxes are not applicable in SUMP conditions

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Enter Your Project Name Here

D
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Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 9.0 9.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.31 0.31

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

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

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

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.773 0.773 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

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

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 1.00 1.00

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.5 8.5 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 2.8 7.7 cfs

Denver No. 16 Valley Grate

INLET IN A SUMP OR SAG LOCATION

Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G)

W o

WP

Denver No. 16 Valley Grate

Override Depths

Ryder UDInlet Calcs.xlsm, D 2/4/2020, 10:17 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 25.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.030 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 25.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.030 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 = 0.012

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 25.0 25.0 ft

Warning 02 Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 9.0 9.0 inches

Check boxes are not applicable in SUMP conditions

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Enter Your Project Name Here

E

Ryder UDInlet Calcs.xlsm, E 2/4/2020, 10:17 AM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 9.0 9.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 2.92 2.92 feet

Warning 5 Width of a Unit Grate Wo = 2.92 2.92 feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.70 0.70

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

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 2.41 2.41

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.67 0.67

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.674 0.674 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

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

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 1.00 1.00

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.2 8.2 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 2.1 5.8 cfs

Warning 5: The width of unit is greater than the gutter width.

CDOT Type C Grate

INLET IN A SUMP OR SAG LOCATION

Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G)

W o

WP

CDOT Type C Grate

Override Depths
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Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 25.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.030 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 25.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.030 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 = 0.012

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 25.0 25.0 ft

Warning 02 Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 9.0 9.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Enter Your Project Name Here

F

Ryder UDInlet Calcs INLET A-F.xlsm, F 2/4/2020, 11:08 AM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

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

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

Water Depth at Flowline (outside of local depression) Ponding Depth = 9.0 9.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

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

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

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

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

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

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

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

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.58 0.58 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 1.00 1.00

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

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 10.7 10.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.2 3.3 cfs

Warning 5: The width of unit is greater than the gutter width.

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION

Version 4.05  Released March 2017

H-Vert
H-Curb
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Lo (C)

Lo (G)

W o

WP

CDOT Type R Curb Opening

Override Depths

Ryder UDInlet Calcs INLET A-F.xlsm, F 2/4/2020, 11:08 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.000 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 100.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.030 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 = 0.012

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 50.0 50.0 ft

Warning 02 Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 9.0 9.0 inches

Check boxes are not applicable in SUMP conditions

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Enter Your Project Name Here

G

Ryder UDInlet Calcs INLET G ONLY.xlsm, G 2/4/2020, 10:25 AM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

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

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

Water Depth at Flowline (outside of local depression) Ponding Depth = 9.0 9.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

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

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

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

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

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 20.00 20.00 feet

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

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

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.58 0.58 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.85 0.85

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 0.93

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 34.3 34.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 11.6 31.4 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION

Version 4.05  Released March 2017

H-Vert
H-Curb
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CDOT Type R Curb Opening

Override Depths
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Project:

Basin ID:

Depth Increment = ft

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

Selected BMP Type = EDB 5403 -- 0.00 -- -- -- 1,190 0.027 0 0.000

Watershed Area = 27.30 acres 5404 -- 1.00 -- -- -- 4,450 0.102 1,917 0.044

Watershed Length = 1,380 ft 5405 -- 2.00 -- -- -- 6,280 0.144 7,137 0.164

Watershed Length to Centroid = 360 ft 5406 -- 3.00 -- -- -- 8,280 0.190 10,234 0.235

Watershed Slope = 0.026 ft/ft 5407 -- 4.00 -- -- -- 10,560 0.242 15,436 0.354

Watershed Imperviousness = 76.00% percent 5408 -- 5.00 -- -- -- 13,270 0.305 27,111 0.622

Percentage Hydrologic Soil Group A = 0.0% percent 5409 -- 6.00 -- -- -- 16,160 0.371 41,546 0.954

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

Percentage Hydrologic Soil Groups C/D = 100.0% percent -- -- -- --

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

Location for 1-hr Rainfall Depths = Aurora  - Municipal Center -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.694 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 2.030 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.87 in.) = 1.356 acre-feet inches -- -- -- --

5-yr Runoff Volume (P1 = 1.14 in.) = 1.915 acre-feet inches -- -- -- --

10-yr Runoff Volume (P1 = 1.39 in.) = 2.461 acre-feet inches -- -- -- --

25-yr Runoff Volume (P1 = 1.76 in.) = 3.342 acre-feet inches -- -- -- --

50-yr Runoff Volume (P1 = 2.08 in.) = 4.079 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.42 in.) = 4.899 acre-feet inches -- -- -- --

500-yr Runoff Volume (P1 = 3.3 in.) = 6.948 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 1.332 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 1.914 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 2.300 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 2.703 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 2.911 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 3.223 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.694 acre-feet -- -- -- --

Zone 2 Volume (User Defined - Zone 1) = 0.139 acre-feet -- -- -- --

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

Total Detention Basin Volume = 0.833 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 -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

Total detention 

volume is less than 

100-year volume.

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)

DCS19-4085 Ryder (Aurora)

Overall Basin   *76% imperviousnessgives 0.694 ac-ft WQCV, added 20% (0.139) for user-defined zone 2

MHFD-Detention, Version 4.00 (December 2019)

Example Zone Configuration (Retention Pond)

Copy of Ryder MHFD-Detention_v4 00 bjj-2-3-20.xlsm, Basin 2/4/2020, 10:03 AM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

5.24 Zone 1 (WQCV) 5.24 Zone 1 (WQCV)

5.66 Zone 2 (User) 5.66 Zone 2 (User)

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.00 (December 2019)

0.000

0.240

0.480

0.720

0.960

0.000

0.095

0.190

0.285

0.380

0.00 1.50 3.00 4.50 6.00

V
o

lu
m

e
 (

a
c-

ft
)

A
re

a
 (

a
cr

e
s)

Stage (ft.)

Area (acres) Volume (ac-ft)

0

4100

8200

12300

16400

0

5

10

15

20

0.00 1.50 3.00 4.50 6.00

A
re

a
 (

sq
.f

t.
)

Le
n

g
th

, 
W

id
th

 (
ft

.)

Stage (ft)

Length (ft) Width (ft) Area (sq.ft.)

Copy of Ryder MHFD-Detention_v4 00 bjj-2-3-20.xlsm, Basin 2/4/2020, 10:03 AM



  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 5.24 0.694 Orifice Plate

Zone 2 (User) 5.66 0.139 Weir&Pipe (Circular)

Zone 3

Total (all zones) 0.833

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

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.931E-02 ft
2

Depth at top of Zone using Orifice Plate = 4.32 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 12.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 2.78 sq. inches (diameter = 1-7/8 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 1.00 2.00 3.00 4.00

Orifice Area (sq. inches) 2.78 2.78 2.78 2.78 2.78

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

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = ft
2

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

Vertical Orifice Diameter = inches

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

grate Zone 2 Weir Not Selected Zone 2 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 4.32 ft (relative to basin bottom at Stage = 0 ft)Height of Grate Upper Edge, Ht = 4.32 feet

Overflow Weir Front Edge Length = 15.67 feet Overflow Weir Slope Length = 15.67 feet

Overflow Weir Grate Slope = 0.00 H:V Grate Open Area / 100-yr Orifice Area = 10.81

Horiz. Length of Weir Sides = 15.67 feet Overflow Grate Open Area w/o Debris = 171.88 ft
2

Overflow Grate Open Area % = 70% %, grate open area/total area Overflow Grate Open Area w/ Debris = 85.94 ft
2

Debris Clogging % = 50% %

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

Zone 2 Circular Not Selected Zone 2 Circular Not Selected

Depth to Invert of Outlet Pipe = 0.00 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 15.90 ft
2

Circular Orifice Diameter = 54.00 inches Outlet Orifice Centroid = 2.25 feet

Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

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

Spillway Invert Stage= 5.32 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.82 feet

Spillway Crest Length = 40.00 feet Stage at Top of Freeboard = 7.14 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.36 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.95 acre-ft

Max Ponding Depth of Target Storage Volume = #REF! feet Discharge at Top of Freeboard = 219.24 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) = 0.53 1.07 0.87 1.14 1.39 1.76 2.08 2.42 3.30

CUHP Runoff Volume (acre-ft) = 0.694 2.030 1.356 1.915 2.461 3.342 4.079 4.899 6.948

Inflow Hydrograph Volume (acre-ft) = 0.694 2.030 1.356 1.915 2.461 3.342 4.079 4.899 6.948

CUHP Predevelopment Peak Q (cfs) = 0.0 0.0 0.4 5.4 12.1 27.7 38.0 50.1 78.3
OPTIONAL Override Predevelopment Peak Q (cfs) = 0.0 0.0

Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.02 0.20 0.44 1.01 1.39 1.84 2.87

Peak Inflow Q (cfs) = 15.6 45.5 30.5 42.9 56.2 79.5 97.6 113.4 159.4

Peak Outflow Q (cfs) = 3.4 39.2 25.4 37.9 60.2 84.6 97.2 114.1 154.4

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 7.0 5.0 3.1 2.6 2.3 2.0

Structure Controlling Flow = Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = 0.01 0.22 0.14 0.2 0.3 0.5 0.6 0.7 0.8

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) = 21 16 18 17 15 13 12 11 8

Time to Drain 99% of Inflow Volume (hours) = 24 21 22 22 21 20 19 18 16

Maximum Ponding Depth (ft) = 4.39 4.75 4.64 4.74 4.90 5.05 5.12 5.21 5.57

Area at Maximum Ponding Depth (acres) = 0.26 0.28 0.28 0.28 0.29 0.30 0.31 0.31 0.34
Maximum Volume Stored (acre-ft) = 0.451 0.550 0.519 0.547 0.590 0.634 0.656 0.683 0.800

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.00 (December 2019)

DCS19-4085 Ryder (Aurora)

Overall Basin   *76% imperviousnessgives 0.694 ac-ft WQCV, added 20% (0.139) for user-defined zone 2

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)



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) 2 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 440 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 465 Slope 0.026

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 476 Shape 1.60

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 475

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 491 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 506 0.82

WQ Plate Flow at 100yr depth = 0.81 0.97(diameter = 1-1/8 inches) 50 Year 513

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 522 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 558 1 Z2_Boolean

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

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

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

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

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

Overflow Weir #2 Angle = 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
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WARE MALCOMB assumes no responsibility for utility locations.

The utilities shown on this drawing have been plotted from the

best available information. It is, however, the contractors

responsibility to field verify the location of all utilities prior

to the commencement of any construction.
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BASIS OF BEARINGS:

BEARINGS ARE BASED ON THE SOUTH LINE

OF THE NORTH HALF OF SECTION 8, WITH A

PLATTED BEARING OF NORTH 89°44'07" WEST
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