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  Project:

  Basin ID:

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

Zone 1 (WQCV) 2.96 1.732 Orifice Plate

Zone 2 (EURV) 4.69 2.500 Rectangular Orifice

Z3 (100+1/2WQCV) 8.08 5.673 Weir&Pipe (Restrict)

9.905 Total

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 = 3.333E-02 ft
2

Depth at top of Zone using Orifice Plate = 2.96 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 = 4.80 sq. inches (use rectangular openings) 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 0.75 1.55 2.55

Orifice Area (sq. inches) 4.80 4.80 4.80 4.80

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

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected

Invert of Vertical Orifice = 3.50 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.50 N/A

Depth at top of Zone using Vertical Orifice = 4.69 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.17 N/A

Vertical Orifice Height = 4.00 N/A inches

Vertical Orifice Width = 18.00 inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 5.85 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.85 N/A

Overflow Weir Front Edge Length = 17.70 N/A feet Over Flow Weir Slope Length = 6.70 N/A

Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 6.61 N/A

Horiz. Length of Weir Sides = 6.70 N/A feet Overflow Grate Open Area w/o Debris = 83.01 N/A

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 41.51 N/A

Debris Clogging % = 50% N/A %

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

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.10 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 12.57 N/A

Outlet Pipe Diameter = 48.00 N/A inches Outlet Orifice Centroid = 2.00 N/A

Restrictor Plate Height Above Pipe Invert = 48.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A

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

Spillway Invert Stage= 8.09 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.51 feet

Spillway Crest Length = 55.00 feet Stage at Top of Freeboard = 10.10 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.88 acres

Freeboard above Max Water Surface = 0.50 feet

orifice=93.05

Routed Hydrograph Results

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

One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52

Calculated Runoff Volume (acre-ft) = 1.732 4.232 3.645 5.556 7.847 12.045 14.974 18.724

OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 1.732 4.233 3.646 5.554 7.843 12.049 14.970 18.731

Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.02 0.10 0.34 0.87 1.17 1.53

Predevelopment Peak Q (cfs) = 0.0 0.0 2.0 12.4 42.6 108.8 146.0 191.3

Peak Inflow Q (cfs) = 32.7 78.8 68.1 102.8 143.9 218.1 268.6 333.2

Peak Outflow Q (cfs) = 0.8 3.3 2.7 4.3 25.5 103.4 139.0 150.6

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.3 0.6 1.0 1.0 0.8

Structure Controlling Flow = Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Grate 1 Overflow Grate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.2 1.2 1.6 1.7

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

Time to Drain 97% of Inflow Volume (hours) = 39 57 55 59 59 56 53 51

Time to Drain 99% of Inflow Volume (hours) = 41 60 59 64 65 64 63 61

Maximum Ponding Depth (ft) = 2.88 4.47 4.12 5.25 6.18 6.80 7.17 8.09

Area at Maximum Ponding Depth (acres) = 1.34 1.50 1.47 1.57 1.66 1.71 1.75 1.83

Maximum Volume Stored (acre-ft) = 1.620 3.890 3.371 5.088 6.607 7.652 8.292 9.940
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UD-Detention, Version 3.07 (February 2017)
Creekside South FDR

POND E2 asbuilt

Example Zone Configuration (Retention Pond)



Project:

Basin ID:

bottom orifice=93.05

Depth Increment = 0.2 ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 20 0.000

Selected BMP Type = EDB 5693.33 -- 0.28 -- -- -- 50 0.001 9 0.000

Watershed Area = 125.00 acres 5694 -- 0.95 -- -- -- 4,002 0.092 1,327 0.030

Watershed Length = 2,900 ft 5695 -- 1.95 -- -- -- 42,067 0.966 23,982 0.551

Watershed Slope = 0.030 ft/ft 5696 -- 2.95 -- -- -- 59,665 1.370 75,267 1.728

Watershed Imperviousness = 35.00% percent 5697 -- 3.95 -- -- -- 63,159 1.450 136,679 3.138

Percentage Hydrologic Soil Group A = 0.0% percent 5698 -- 4.95 -- -- -- 67,347 1.546 201,932 4.636

Percentage Hydrologic Soil Group B = 40.0% percent 5699 -- 5.95 -- -- -- 71,339 1.638 271,275 6.228

Percentage Hydrologic Soil Groups C/D = 60.0% percent 5700 -- 6.95 -- -- -- 75,183 1.726 344,536 7.909

Desired WQCV Drain Time = 40.0 hours 5701 -- 7.95 -- -- -- 79,405 1.823 421,830 9.684

Location for 1-hr Rainfall Depths = User Input 5702 -- 8.95 -- -- -- 81,974 1.882 502,520 11.536

Water Quality Capture Volume (WQCV) = 1.732 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 4.232 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 3.645 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 5.556 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 7.847 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 12.045 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 14.974 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 18.724 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 0 in.) = 0.000 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 3.411 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 5.233 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 6.508 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 7.293 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 7.634 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 9.039 acre-feet -- -- -- --

-- -- -- --

Stage-Storage Calculation -- -- -- --

Zone 1 Volume (WQCV) = 1.732 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 2.500 acre-feet -- -- -- --

Zone 3 (100yr + 1 / 2 WQCV - Zones 1 & 2) = 5.673 acre-feet -- -- -- --

Total Detention Basin Volume = 9.905 acre-feet -- -- -- --

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

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 2̂ -- -- -- --

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

Surcharge Volume Width (W ISV) = 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 2̂ -- -- -- --

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

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 2̂ -- -- -- --

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

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

POND E2-asbuilt

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)

asbuilt-Pond E2.xlsm, Basin 4/24/2023, 10:21 AM
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  Project:

  Basin ID:

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

Zone 1 (WQCV) 2.50 0.623 Orifice Plate

Zone 2 (EURV) 3.56 0.785 Rectangular Orifice

Z3 (100+1/2WQCV) 5.93 2.188 Weir&Pipe (Restrict)

3.596 Total

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 = ft
2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

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

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.472E-02 ft
2

Depth at top of Zone using Orifice Plate = 2.50 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 = 2.12 sq. inches (diameter = 1-5/8 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 0.74 1.52

Orifice Area (sq. inches) 2.12 2.12 2.12

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

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected

Invert of Vertical Orifice = 2.45 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.17 N/A

Depth at top of Zone using Vertical Orifice = 3.56 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.08 N/A

Vertical Orifice Height = 2.00 N/A inches

Vertical Orifice Width = 12.00 inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.60 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.60 N/A

Overflow Weir Front Edge Length = 6.00 N/A feet Over Flow Weir Slope Length = 6.08 N/A

Overflow Weir Slope = 6.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 4.88 N/A

Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area w/o Debris = 25.55 N/A

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 12.77 N/A

Debris Clogging % = 50% N/A %

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

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.07 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 5.24 N/A

Outlet Pipe Diameter = 36.00 N/A inches Outlet Orifice Centroid = 1.16 N/A

Restrictor Plate Height Above Pipe Invert = 25.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.97 N/A

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

Spillway Invert Stage= 6.07 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.20 feet

Spillway Crest Length = 25.00 feet Stage at Top of Freeboard = 8.27 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.26 acres

Freeboard above Max Water Surface = 1.00 feet

bottom orifice=81.67

Routed Hydrograph Results

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

One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52

Calculated Runoff Volume (acre-ft) = 0.623 1.408 1.084 1.592 2.509 4.406 5.648 7.267

OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.622 1.409 1.084 1.593 2.510 4.409 5.647 7.267

Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.03 0.21 0.67 0.92 1.24

Predevelopment Peak Q (cfs) = 0.0 0.0 0.7 1.7 11.4 36.1 49.8 66.7

Peak Inflow Q (cfs) = 10.2 23.0 17.7 25.9 40.6 70.6 90.0 115.1

Peak Outflow Q (cfs) = 0.3 1.1 0.9 1.2 9.2 33.0 48.8 55.2

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.7 0.8 0.9 1.0 0.8

Structure Controlling Flow = Plate Vertical Orifice 1 Vertical Orifice 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.0 0.3 1.2 1.8 2.1

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

Time to Drain 97% of Inflow Volume (hours) = 38 47 45 48 48 43 40 38

Time to Drain 99% of Inflow Volume (hours) = 40 51 48 52 53 51 50 48

Maximum Ponding Depth (ft) = 2.44 3.39 3.00 3.60 4.23 4.91 5.23 5.88

Area at Maximum Ponding Depth (acres) = 0.68 0.78 0.74 0.80 0.87 0.94 0.97 1.04

Maximum Volume Stored (acre-ft) = 0.576 1.269 0.980 1.443 1.962 2.585 2.891 3.544

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
Creekside South

Pond J-asbuilt

Example Zone Configuration (Retention Pond)



Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 49 0.001

Selected BMP Type = EDB 5682 -- 0.33 -- -- -- 50 0.001 16 0.000

Watershed Area = 54.00 acres 5683 -- 1.33 -- -- -- 7,650 0.176 3,790 0.087

Watershed Length = 2,200 ft 5684 -- 2.33 -- -- -- 28,968 0.665 22,175 0.509

Watershed Slope = 0.020 ft/ft 5685 -- 3.33 -- -- -- 33,840 0.777 53,579 1.230

Watershed Imperviousness = 26.00% percent 5686 -- 4.33 -- -- -- 38,293 0.879 89,646 2.058

Percentage Hydrologic Soil Group A = 0.0% percent 5687 -- 5.33 -- -- -- 42,776 0.982 130,180 2.989

Percentage Hydrologic Soil Group B = 90.0% percent 5688 -- 6.33 -- -- -- 47,250 1.085 175,193 4.022

Percentage Hydrologic Soil Groups C/D = 10.0% percent 5689 -- 7.33 -- -- -- 51,755 1.188 224,696 5.158

Desired WQCV Drain Time = 40.0 hours 5690 -- 8.30 -- -- -- 55,000 1.263 276,472 6.347

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

Water Quality Capture Volume (WQCV) = 0.623 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.408 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 1.084 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 1.592 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 2.509 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 4.406 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 5.648 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 7.267 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 0 in.) = 0.000 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 1.011 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 1.495 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 2.192 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 2.587 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 2.728 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 3.285 acre-feet -- -- -- --

-- -- -- --

Stage-Storage Calculation -- -- -- --

Zone 1 Volume (WQCV) = 0.623 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.785 acre-feet -- -- -- --

Zone 3 (100yr + 1 / 2 WQCV - Zones 1 & 2) = 2.188 acre-feet -- -- -- --

Total Detention Basin Volume = 3.596 acre-feet -- -- -- --

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

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 2̂ -- -- -- --

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

Surcharge Volume Width (W ISV) = 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 2̂ -- -- -- --

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

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 2̂ -- -- -- --

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

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
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Creekside South at Lorson Ranch

Pond J-asbuilt

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)

asbuilt-Pond J-with offsite-UD-Detention_v3.07.xlsm, Basin 4/24/2023, 9:44 AM








