
Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 40 0.001

Selected BMP Type = EDB 5847.98 ISV -- 0.50 -- -- -- 40 0.001 20 0.000

Watershed Area = 13.71 acres 5848.5 -- 1.02 -- -- -- 224 0.005 89 0.002

Watershed Length = 1,250 ft 5849 -- 1.52 -- -- -- 2,128 0.049 677 0.016

Watershed Length to Centroid = 650 ft 5849.5 -- 2.02 -- -- -- 6,422 0.147 2,814 0.065

Watershed Slope = 0.017 ft/ft 5850 -- 2.52 -- -- -- 12,058 0.277 7,434 0.171

Watershed Imperviousness = 63.20% percent 5850.5 -- 3.02 -- -- -- 15,225 0.350 14,255 0.327

Percentage Hydrologic Soil Group A = 100.0% percent 5851 -- 3.52 -- -- -- 16,790 0.385 22,259 0.511

Percentage Hydrologic Soil Group B = 0.0% percent 5851.5 -- 4.02 -- -- -- 18,058 0.415 30,971 0.711

Percentage Hydrologic Soil Groups C/D = 0.0% percent 5852 -- 4.52 -- -- -- 19,351 0.444 40,323 0.926

Target WQCV Drain Time = 40.0 hours 5852.5 -- 5.02 -- -- -- 20,668 0.474 50,328 1.155

Location for 1-hr Rainfall Depths = Denver - Capitol Building 5853 -- 5.52 -- -- -- 22,008 0.505 60,997 1.400

5853.5 -- 6.02 -- -- -- 23,389 0.537 72,346 1.661

5854 -- 6.52 -- -- -- 24,814 0.570 84,397 1.937

Optional User Overrides 5854.5 -- 7.02 -- -- -- 26,276 0.603 97,169 2.231

Water Quality Capture Volume (WQCV) = 0.283 acre-feet acre-feet 5855 -- 7.52 -- -- -- 27,768 0.637 110,680 2.541

Excess Urban Runoff Volume (EURV) = 1.067 acre-feet acre-feet 5855.5 -- 8.02 -- -- -- 29,318 0.673 124,952 2.868

2-yr Runoff Volume (P1 = 0.97 in.) = 0.625 acre-feet 0.97 inches 5856 -- 8.52 -- -- -- 31,054 0.713 140,045 3.215

5-yr Runoff Volume (P1 = 1.24 in.) = 0.819 acre-feet 1.24 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.5 in.) = 1.024 acre-feet 1.50 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.89 in.) = 1.373 acre-feet 1.89 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.24 in.) = 1.730 acre-feet 2.24 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.61 in.) = 2.150 acre-feet 2.61 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.62 in.) = 3.290 acre-feet 3.62 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.565 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.750 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.938 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 1.247 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 1.449 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.657 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.283 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.784 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 0.590 acre-feet -- -- -- --

Total Detention Basin Volume = 1.657 acre-feet -- -- -- --

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

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

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

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

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

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

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

-- -- -- --

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

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

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

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

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

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

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

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

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

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

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

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

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

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
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After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

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

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.89 Zone 1 (WQCV) 2.89 Zone 1 (WQCV)

4.84 Zone 2 (EURV) 4.84 Zone 2 (EURV)

6.02 Zone 3 (100-year) 6.02 Zone 3 (100-year)

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

0.000

0.805

1.610

2.415

3.220

0.000

0.180

0.360

0.540

0.720

0.00 2.50 5.00 7.50 10.00

V
o

lu
m

e
 (

a
c-

ft
)

A
re

a
 (

a
cr

e
s)

Stage (ft.)

Area (acres) Volume (ac-ft)

0

7800

15600

23400

31200

0

5

10

15

20

0.00 2.50 5.00 7.50 10.00

A
re

a
 (

sq
.f

t.
)

Le
n

g
th

, 
W

id
th

 (
ft

.)

Stage (ft)

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

MHFD-Detention_v4-06.xlsm, Basin 11/4/2024, 4:48 PM



  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 2.89 0.283 Orifice Plate

Zone 2 (EURV) 4.84 0.784 Orifice Plate

Zone 3 (100-year) 6.02 0.590 Weir&Pipe (Restrict)

Total (all zones) 1.657

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

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

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

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

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 7.708E-03 ft
2

Depth at top of Zone using Orifice Plate = 5.00 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

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

Orifice Plate: Orifice Area per Row = 1.11 sq. inches (diameter = 1-3/16 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 1.70 2.50 3.00

Orifice Area (sq. inches) 1.11 1.11 1.11 1.11

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

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

Not Selected Not Selected Not Selected Not Selected

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

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

Vertical Orifice Diameter = N/A N/A inches

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

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 5.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.00 N/A feet

Overflow Weir Front Edge Length = 3.44 N/A feet Overflow Weir Slope Length = 2.79 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 14.72 N/A

Horiz. Length of Weir Sides = 2.79 N/A feet Overflow Grate Open Area w/o Debris = 7.59 N/A ft
2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 3.80 N/A ft
2

Debris Clogging % = 50% N/A %

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

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 2.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.52 N/A ft
2

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.29 N/A feet

Restrictor Plate Height Above Pipe Invert = 6.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.23 N/A radians

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

Spillway Invert Stage= 6.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.36 feet

Spillway Crest Length = 49.84 feet Stage at Top of Freeboard = 8.36 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.70 acres

Freeboard above Max Water Surface = 2.00 feet Basin Volume at Top of Freeboard = 3.10 acre-ft

Max Ponding Depth of Target Storage Volume = 5.90 feet Discharge at Top of Freeboard = 632.10 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 0.97 1.24 1.50 1.89 2.24 2.61 3.62

CUHP Runoff Volume (acre-ft) = 0.283 1.067 0.625 0.819 1.024 1.373 1.730 2.150 3.290

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.625 0.819 1.024 1.373 1.730 2.150 3.290

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.1 0.2 1.2 4.2 7.8 17.7
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 0.09 0.31 0.57 1.29

Peak Inflow Q (cfs) = N/A N/A 9.1 11.6 14.4 20.7 26.9 34.2 52.5

Peak Outflow Q (cfs) = 0.1 0.3 0.2 0.2 0.2 2.0 5.9 6.8 30.6

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 2.5 1.6 1.7 1.4 0.9 1.7

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

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A 0.2 0.7 0.9 0.9

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

Time to Drain 97% of Inflow Volume (hours) = 39 81 62 71 80 87 85 83 78

Time to Drain 99% of Inflow Volume (hours) = 41 87 65 75 85 93 93 92 89

Maximum Ponding Depth (ft) = 2.89 4.84 3.73 4.19 4.64 5.19 5.42 5.90 6.29

Area at Maximum Ponding Depth (acres) = 0.33 0.46 0.40 0.42 0.45 0.48 0.50 0.53 0.55

Maximum Volume Stored (acre-ft) = 0.283 1.071 0.589 0.778 0.979 1.237 1.345 1.597 1.803

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

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

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

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

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

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

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 290

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 374

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 485

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 420

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 465 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 520 0.36

WQ Plate Flow at 100yr depth = 0.30 0.97(diameter = 1-1/8 inches) 50 Year 543

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 591 1 Z1_Boolean

n*Cdw #1 = 0.62 1.20(diameter = 1-1/4 inches) 500 Year 630 1 Z2_Boolean

n*Cdo #1 = 0.96 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

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

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

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

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

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

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

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

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

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

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

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

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

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 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 10.00 140,000 640

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

minimum bound

maximum bound
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