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Drexel, Barrell & Co. 
 
January 23, 2024 
            
El Paso County 
Department of Public Works 
3275 Akers Drive 
Colorado Springs, CO  80922 
 
Attn: Brad Walters 
 
RE: Falcon Marketplace Filing No. 1 

Certification Letter 
 
Mr. Walters, 
 
Based upon information gathered from periodic site visits during significant/key phases 
of the project development, Drexel, Barrell & Co., is of the opinion that the subdivision 
improvements for Falcon Marketplace Filing No. 1 have been constructed in general 
conformance with the approved design plans as filed with El Paso County. 
 
The site and adjacent properties (as affected by work performed under the County permit) 
are stable with respect to settlement and subsidence, sloughing of cut and fill slopes, 
revegetation or other ground cover, and that the improvements (public improvements, 
common development improvements, site grading and paving) meet or exceed the 
minimum design requirements. 
 
Drainage improvements for the site consist of a sub-regional Extended Detention Basin, 
and two Water Quality facilities. The facilities have been constructed in general 
compliance with the approved Erosion Control and Stormwater Quality Plan. The 
facilities provide the required storage volume and meet the required release rates as 
documented by the attached MHFD design forms. The Engineering Record Drawings 
accurately depict the installation of the facilities and verify the detention volume 
provided.  
 
 
 
 
 
 
Tim D. McConnell, P.E. 
Colorado No.  33797            10-17-23    

 

Engineers/Surveyors 
 
Colorado Springs 
Lafayette 
 
101 Sahwatch St., Ste 100 
Colorado Springs,  
Colorado 80903 
 
719 260-0887 
719 260-8352 Fax 



Project: 
Basin ID:

Design Information (Input):
Width of Basin Bottom, W  = ft Right Triangle OR…
Length of Basin Bottom, L  = ft Isosceles Triangle OR…
Dam Side-slope (H:V), Zd  = ft/ft Rectangle OR…

Circle / Ellipse OR…
Irregular (Use Overide values in cells G32:G52)

MINOR MAJOR
Storage Requirement from Sheet 'Modified FAA': acre-ft.

Stage-Storage Relationship: Storage Requirement from Sheet 'Hydrograph': acre-ft.
Storage Requirement from Sheet 'Full-Spectrum': 13.30 19.72 acre-ft.

Labels Water Side Basin Basin Surface Surface Volume Surface Volume Target Volumes
for WQCV, Minor, Surface Slope Width at Length at Area at Area at Below Area at Below for WQCV, Minor,
& Major Storage Elevation  (H:V) Stage Stage Stage Stage Stage Stage Stage & Major Storage

Stages ft ft/ft ft ft ft2 ft2  User ft3 acres acre-ft Volumes
(input) (input) Below El. (output) (output) (output) Overide (output) (output) (output) (for goal seek)

6882.00 (input) 531 0.012 0.000
6883.00 0.00 0.00 531 531 0.012 0.012
6884.00 0.00 0.00 531 1,062 0.012 0.024
6885.00 0.00 0.00 886 1,771 0.020 0.041
6886.00 0.00 0.00 9,189 6,808 0.211 0.156
6887.00 0.00 0.00 27,880 25,343 0.640 0.582
6888.00 0.00 0.00 60,263 69,414 1.383 1.594
6889.00 0.00 0.00 85,329 142,210 1.959 3.265
6890.00 0.00 0.00 103,874 236,812 2.385 5.436
6891.00 0.00 0.00 111,922 344,710 2.569 7.913
6892.00 0.00 0.00 116,616 458,979 2.677 10.537

WQCV 6893.00 0.00 0.00 128,472 581,523 2.949 13.350
6894.00 0.00 0.00 136,926 714,222 3.143 16.396
6895.00 0.00 0.00 145,498 855,434 3.340 19.638
6896.00 0.00 0.00 154,188 1,005,277 3.540 23.078
6896.50 0.00 0.00 158,590 1,083,471 3.641 24.873

100-YR 6897.00 0.00 0.00 162,992 1,163,867 3.742 26.719
6897.50 0.00 0.00 167,639 1,246,524 3.848 28.616
6898.00 0.00 0.00 172,286 1,331,506 3.955 30.567
6899.00 0.00 0.00 181,155 1,508,226 4.159 34.624
6900.00 0.00 0.00 190,124 1,693,866 4.365 38.886
6901.00 0.00 0.00 199,194 1,888,525 4.573 43.355

#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A

STAGE-STORAGE SIZING FOR DETENTION BASINS

FALCON MARKETPLACE

Check Basin Shape

NORTH POND #1

FM Pond #1rev (w6897.0) -KV.xls, Basin 7/22/2019, 1:57 PM

kvarnum
Highlight

chuseby
Text Box
NORTH POND 1 (SR4) DESIGN



Project: 

Basin ID:

WQCV Design Volume (Input):
Catchment Imperviousness, Ia = 15.0 percent

Catchment Area, A = 740.00 acres Diameter of holes, D = 5.000 inches
Depth at WQCV outlet above lowest perforation, H = 8 feet Number of holes per row, N = 1

Vertical distance between rows, h  = 30.00 inches OR
Number of rows, NL = 3.00

Orifice discharge coefficient, Co = 0.50 Height of slot, H = inches
Slope of Basin Trickle Channel, S = 0.005 ft / ft Width of slot, W = inches

Time to Drain the Pond = 40 hours

Watershed Design Information (Input): 0
Percent Soil Type A = 100 %
Percent Soil Type B = %

Percent Soil Type C/D = %

Outlet Design Information (Output):
Excess Urban Runoff Volume (From 'Full-Spectrum Sheet') 0.216 watershed inches X

N/A 0.00
Excess Urban Runoff Volume (From 'Full-Spectrum Sheet') 13.300 acre-feet

Outlet area per row, Ao = 69.21 square inches
Total opening area at each row based on user-input above, Ao = 19.63 square inches
Total opening area at each row based on user-input above, Ao = 0.136 square feet

3

Row 1 Row 2 Row 3 Row 4 Row 5 Row 6 Row 7 Row 8 Row 9 Row 10 Row 11 Row 12 Row 13 Row 14 Row 15 Row 16 Row 17 Row 18 Row 19 Row 20 Row 21 Row 22 Row 23 Row 23 Σ
6885.00 6887.50 6890.00 Flow

 
6882.00 0.0000 0.0000 0.0000 0.00
6883.00 0.0000 0.0000 0.0000 0.00
6884.00 0.0000 0.0000 0.0000 0.00
6885.00 0.0000 0.0000 0.0000 0.00
6886.00 0.5457 0.0000 0.0000 0.55
6887.00 0.7717 0.0000 0.0000 0.77
6888.00 0.9452 0.3859 0.0000 1.33
6889.00 1.0914 0.6683 0.0000 1.76
6890.00 1.2202 0.8628 0.0000 2.08
6891.00 1.3367 1.0209 0.5457 2.90
6892.00 1.4438 1.1576 0.7717 3.37
6893.00 1.5435 1.2798 0.9452 3.77
6894.00 1.6371 1.3913 1.0914 4.12
6895.00 1.7256 1.4945 1.2202 4.44
6896.00 1.8099 1.5910 1.3367 4.74
6896.50 1.8505 1.6371 1.3913 4.88
6897.00 1.8904 1.6820 1.4438 5.02
6897.50 1.9293 1.7256 1.4945 5.15
6898.00 1.9675 1.7683 1.5435 5.28
6899.00 2.0418 1.8505 1.6371 5.53
6900.00 2.1135 1.9293 1.7256 5.77
6901.00 2.1828 2.0050 1.8099 6.00

#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A

Override 
Area

Row 1

Override 
Area

Row 2

Override 
Area

Row 3

Override 
Area

Row 4

Override 
Area

Row 5

Override 
Area

Row 6

Override 
Area

Row 7

Override 
Area

Row 8

Override 
Area

Row 9

Override 
Area

Row 10

Override 
Area

Row 11

Override 
Area

Row 12

Override 
Area

Row 13

Override 
Area

Row 14

Override 
Area

Row 15

Override 
Area

Row 16

Override 
Area

Row 17

Override 
Area

Row 18

Override 
Area

Row 19

Override 
Area

Row 20

Override 
Area

Row 21

Override 
Area

Row 22

Override 
Area

Row 23

Override 
Area

Row 24
0.14 0.14 0.14

Central Elevations of Rows of Holes in feet 

Collection Capacity for Each Row of Holes in cfs

STAGE-DISCHARGE SIZING OF THE WATER QUALITY CAPTURE VOLUME (WQCV) OUTLET

FALCON MARKETPLACE

NORTH POND #1

FM Pond #1rev (w6897.0) -KV.xls, WQCV 8/30/2018, 1:36 PM



Project: 
Basin ID:

Design Information (Input): #1 Horiz. #2 Horiz. #1 Vert. #2 Vert.
Circular Opening: Diameter in Inches Dia. = 96.00 inches

OR
Rectangular Opening: Width in Feet W = 8.00 ft.

Length (Height for Vertical) L or H = 12.00 ft.

Percentage of Open Area After Trash Rack Reduction % open = 80 100 %
Orifice Coefficient Co = 0.75 0.75

Weir Coefficient Cw = 3.00
Orifice Elevation (Bottom for Vertical) Eo = 6893.80 6,881.97 ft.

Calculation of Collection Capacity:
Net Opening Area (after Trash Rack Reduction) Ao = 76.80 50.27 sq. ft.

OPTIONAL: User-Overide Net Opening Area Ao = sq. ft.
Perimeter as Weir Length Lw = 36.80 ft.

OPTIONAL: User-Overide Weir Length Lw = ft.
Top Elevation of Vertical Orifice Opening, Top = 6889.97 ft.

Center Elevation of Vertical Orifice Opening, Cen = 6885.97 ft.

Horizontal Orifices Vertical Orifices

Labels Water WQCV #1 Horiz. #1 Horiz. #2 Horiz. #2 Horiz. #1 Vert. #2 Vert. Total Target Volumes
for WQCV, Minor, Surface Plate/Riser Weir Orifice Weir Orifice Collection Collection Collection for WQCV, Minor,
& Major Storage Elevation Flow Flow Flow Flow Flow Capacity Capacity Capacity & Major Storage
W.S. Elevations ft cfs cfs cfs cfs cfs cfs cfs cfs Volumes

(input) (linked) (User-linked) (output) (output) (output) (output) (output) (output) (output) (link for goal seek)
6882.00 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00

6883.00 0.00 0.00 0.00 0.00 0.00 27.95 0.00 0.00

6884.00 0.00 0.00 0.00 0.00 0.00 77.34 0.00 0.00

6885.00 0.00 0.00 0.00 0.00 0.00 141.04 0.00 0.00

6886.00 0.55 0.00 0.00 0.00 0.00 216.33 0.00 0.55

6887.00 0.77 0.00 0.00 0.00 0.00 301.66 0.00 0.77

6888.00 1.33 0.00 0.00 0.00 0.00 395.95 0.00 1.33

6889.00 1.76 0.00 0.00 0.00 0.00 498.43 0.00 1.76

6890.00 2.08 0.00 0.00 0.00 0.00 607.33 0.00 2.08

6891.00 2.90 0.00 0.00 0.00 0.00 678.51 0.00 2.90

6892.00 3.37 0.00 0.00 0.00 0.00 742.90 0.00 3.37

WQCV 6893.00 3.77 0.00 0.00 0.00 0.00 802.14 0.00 3.77

6894.00 4.12 9.87 206.72 0.00 0.00 857.30 0.00 13.99
6895.00 4.44 145.12 506.36 0.00 0.00 909.11 0.00 149.56
6896.00 4.74 360.25 685.61 0.00 0.00 958.13 0.00 364.99
6896.50 4.88 489.80 759.53 0.00 0.00 981.72 0.00 494.67

100-YR 6897.00 5.02 631.97 826.88 0.00 0.00 1004.76 0.00 636.98
6897.50 5.15 785.73 889.13 0.00 0.00 1027.28 0.00 790.88
6898.00 5.28 950.26 947.31 0.00 0.00 1049.32 0.00 952.58
6899.00 5.53 1309.10 1054.06 0.00 0.00 1092.06 0.00 1059.59
6900.00 5.77 1704.34 1150.96 0.00 0.00 1133.19 0.00 1133.19
6901.00 6.00 2132.89 1240.31 0.00 0.00 1172.88 0.00 1172.88

#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A

Routing 3:  Single Stage - Water flows through WQCV plate and #1 horizontal opening into #1 vertical opening.  This flow will be applied to 
culvert sheet (#2 vertical & horizontal openings is not used).

STAGE-DISCHARGE SIZING OF THE WEIRS AND ORIFICES (INLET CONTROL)

Falcon Marketplace #1
NORTH POND #1

Current Routing Order is #3

W.S. EL. WQ

W.S. EL. Minor
W.S. EL. Major

WQ

H1

H2

V1 V2

Routing Order #1 (Standard)

V1

W.S. EL. WQ
W.S. EL. D esign Storm

WQ

H1

Routing Order #3 (Single Stage) Routing Order #4

V2

V1

H1

WQ

W .S. EL. Major

W.S. EL.  Minor

W .S. EL. WQ

W .S. EL. Emergency Spillway

Emergency Overflow into Pipe- H2

V2

H1

W Q

W.S. E L. Major
W .S. EL . Minor

W .S. EL. WQ V1

Routing Order #2 

FM Pond #1rev (w6897.0) -KV.xls, Outlet 7/22/2019, 1:57 PM

chuseby
Text Box
NORTH POND 1 (SR4) DESIGN



Project: 

Basin ID:

Status: Culvert Data is valid!

Design Information (Input):
Circular Culvert: Barrel Diameter in Inches D = 96 in.
Circular Culvert: Inlet Edge Type (choose from pull-down list) Grooved End with Headwall  

OR:

Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Box Culvert: Barrel Width (Span) in Feet Width (Span) = ft.
Box Culvert: Inlet Edge Type (choose from pull-down list) Square Edge w/ 90-15 deg. Flared Wingwall  

Number of Barrels No = 1
Inlet Elevation at Culvert Invert Ielev = 6881.97 ft. elev.  
Outlet Elevation at Culvert Invert Oelev = 6880.85 ft. elev.
Culvert Length in Feet L = 78.0 ft.
Manning's Roughness n = 0.0120
Bend Loss Coefficient Kb  = 0.00
Exit Loss Coefficient Kx  = 1.00

Design Information (calculated):
Entrance Loss Coefficient Ke = 0.20  
Friction Loss Coefficient Kf = 0.13  
Sum of All Loss Coefficients Ks = 1.33
Orifice Inlet Condition Coefficient Cd = 0.99  
Minimum Energy Condition Coefficient KElow = -0.04  

Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Flowrate Controlling Inlet

Elevation Surface Inlet-Control Outlet-Control Into Culvert Culvert Equation

From Sheet Elevation Flowrate Flowrate From Sheet Flowrate Used

 "Basin" ft cfs cfs  "Outlet" cfs

(ft., linked) (input if known) (output) (output) (cfs, linked) (output) (output)

6882.00 0.00 0.10 73.88 0.00 0.00 Min. Energy. Eqn.
6883.00 0.00 8.20 127.58 0.00 0.00 Min. Energy. Eqn.
6884.00 0.00 38.80 179.44 0.00 0.00 Min. Energy. Eqn.
6885.00 0.00 83.70 227.39 0.00 0.00 Min. Energy. Eqn.
6886.00 0.00 142.70 253.50 1.98 1.98 Regression Eqn.
6887.00 0.00 207.40 260.30 2.79 2.79 Regression Eqn.
6888.00 0.00 284.50 274.34 4.82 4.82 Regression Eqn.
6889.00 0.00 370.40 296.59 6.37 6.37 Regression Eqn.
6890.00 0.00 456.70 327.85 7.54 7.54 Regression Eqn.
6891.00 0.00 537.00 401.74 10.51 10.51 Regression Eqn.
6892.00 0.00 609.70 475.03 12.21 12.21 Regression Eqn.
6893.00 0.00 675.30 541.57 13.64 13.64 Regression Eqn.
6894.00 0.00 735.40 601.48 24.79 24.79 Regression Eqn.
6895.00 0.00 790.90 656.53 161.20 161.20 Regression Eqn.
6896.00 0.00 843.00 707.57 377.40 377.40 Regression Eqn.
6896.50 0.00 867.90 731.66 507.45 507.45 Regression Eqn.
6897.00 0.00 892.20 755.10 650.12 650.12 Regression Eqn.
6897.50 0.00 915.90 777.72 804.36 777.72 Regression Eqn.
6898.00 0.00 939.10 799.86 966.41 799.86 Regression Eqn.
6899.00 0.00 984.10 842.42 1074.08 842.42 Regression Eqn.
6900.00 0.00 1027.50 882.74 1133.19 882.74 Regression Eqn.
6901.00 0.00 1069.50 921.46 1172.88 921.46 Regression Eqn.

0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)

STAGE-DISCHARGE SIZING OF THE OUTLET CULVERT (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

FALCON MARKETPLACE
NORTH POND #1

FM Pond #1rev (w6897.0) -KV.xls, Culvert 5/1/2017, 11:25 AM

chuseby
Text Box
NORTH POND 1 (SR4) DESIGN



Project: 
Basin ID:

Design Information (Input):
Width of Basin Bottom, W  = ft Right Triangle OR…
Length of Basin Bottom, L  = ft Isosceles Triangle OR…
Dam Side-slope (H:V), Zd  = ft/ft Rectangle OR…

Circle / Ellipse OR…
Irregular (Use Overide values in cells G32:G52)

MINOR MAJOR
Storage Requirement from Sheet 'Modified FAA': acre-ft.

Stage-Storage Relationship: Storage Requirement from Sheet 'Hydrograph': acre-ft.
Storage Requirement from Sheet 'Full-Spectrum': 13.30 19.72 acre-ft.

Labels Water Side Basin Basin Surface Surface Volume Surface Volume Target Volumes
for WQCV, Minor, Surface Slope Width at Length at Area at Area at Below Area at Below for WQCV, Minor,
& Major Storage Elevation  (H:V) Stage Stage Stage Stage Stage Stage Stage & Major Storage

Stages ft ft/ft ft ft ft2 ft2  User ft3 acres acre-ft Volumes
(input) (input) Below El. (output) (output) (output) Overide (output) (output) (output) (for goal seek)

6884.00 (input) 50 0.001 0.000
6885.00 0.00 0.00 133 92 0.003 0.002
6886.00 0.00 0.00 4,024 2,170 0.092 0.050
6887.00 0.00 0.00 21,004 14,684 0.482 0.337
6888.00 0.00 0.00 51,629 51,001 1.185 1.171
6889.00 0.00 0.00 80,552 117,091 1.849 2.688
6890.00 0.00 0.00 101,605 208,170 2.333 4.779
6891.00 0.00 0.00 111,032 314,488 2.549 7.220
6892.00 0.00 0.00 119,304 429,656 2.739 9.864
6893.00 0.00 0.00 127,670 553,143 2.931 12.698
6894.00 0.00 0.00 136,318 685,137 3.129 15.729
6895.00 0.00 0.00 145,032 825,812 3.329 18.958
6896.00 0.00 0.00 153,845 975,251 3.532 22.389
6897.00 0.00 0.00 163,382 1,133,864 3.751 26.030
6898.00 0.00 0.00 172,286 1,301,698 3.955 29.883
6899.00 0.00 0.00 181,155 1,478,419 4.159 33.940
6900.00 0.00 0.00 190,124 1,664,058 4.365 38.202
6901.00 0.00 0.00 199,194 1,858,717 4.573 42.670

#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A
#N/A #N/A

STAGE-STORAGE SIZING FOR DETENTION BASINS

FALCON MARKETPLACE

Check Basin Shape

NORTH POND 1 (SR4) - AS BUILT

Pond 1 Old MHFD .xlsx, Basin 1/23/2024, 9:49 AM

chuseby
Text Box
NORTH POND 1 (SR4) AS-BUILT



Project: 

Basin ID:

WQCV Design Volume (Input):
Catchment Imperviousness, Ia = 15.0 percent

Catchment Area, A = 740.00 acres Diameter of holes, D = 5.000 inches
Depth at WQCV outlet above lowest perforation, H = 8 feet Number of holes per row, N = 1

Vertical distance between rows, h  = 30.00 inches OR
Number of rows, NL = 3.00

Orifice discharge coefficient, Co = 0.50 Height of slot, H = inches
Slope of Basin Trickle Channel, S = 0.005 ft / ft Width of slot, W = inches

Time to Drain the Pond = 40 hours

Watershed Design Information (Input): 3.86
Percent Soil Type A = 100 %
Percent Soil Type B = %

Percent Soil Type C/D = %

Outlet Design Information (Output):
Excess Urban Runoff Volume (From 'Full-Spectrum Sheet') 0.216 watershed inches X

N/A 0.00
Excess Urban Runoff Volume (From 'Full-Spectrum Sheet') 13.300 acre-feet

Outlet area per row, Ao = 70.08 square inches
Total opening area at each row based on user-input above, Ao = 19.63 square inches
Total opening area at each row based on user-input above, Ao = 0.136 square feet

3

Row 1 Row 2 Row 3 Row 4 Row 5 Row 6 Row 7 Row 8 Row 9 Row 10 Row 11 Row 12 Row 13 Row 14 Row 15 Row 16 Row 17 Row 18 Row 19 Row 20 Row 21 Row 22 Row 23 Row 23 
6885.12 6887.62 6890.12 Flow

 
6884.00 0.0000 0.0000 0.0000 0.00
6885.00 0.0000 0.0000 0.0000 0.00
6886.00 0.5119 0.0000 0.0000 0.51
6887.00 0.7482 0.0000 0.0000 0.75
6888.00 0.9261 0.3364 0.0000 1.26
6889.00 1.0749 0.6410 0.0000 1.72
6890.00 1.2055 0.8419 0.0000 2.05
6891.00 1.3232 1.0033 0.5119 2.84
6892.00 1.4314 1.1421 0.7482 3.32
6893.00 1.5318 1.2657 0.9261 3.72
6894.00 1.6261 1.3784 1.0749 4.08
6895.00 1.7153 1.4824 1.2055 4.40
6896.00 1.8000 1.5797 1.3232 4.70
6897.00 1.8809 1.6713 1.4314 4.98
6898.00 1.9584 1.7581 1.5318 5.25
6899.00 2.0330 1.8409 1.6261 5.50
6900.00 2.1050 1.9200 1.7153 5.74
6901.00 2.1746 1.9961 1.8000 5.97

#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A

Override 
Area

Row 1

Override 
Area

Row 2

Override 
Area

Row 3

Override 
Area

Row 4

Override 
Area

Row 5

Override 
Area

Row 6

Override 
Area

Row 7

Override 
Area

Row 8

Override 
Area

Row 9

Override 
Area

Row 10

Override 
Area

Row 11

Override 
Area

Row 12

Override 
Area

Row 13

Override 
Area

Row 14

Override 
Area

Row 15

Override 
Area

Row 16

Override 
Area

Row 17

Override 
Area

Row 18

Override 
Area

Row 19

Override 
Area

Row 20

Override 
Area

Row 21

Override 
Area

Row 22

Override 
Area

Row 23

Override 
Area

Row 24
0.14 0.14 0.14

Central Elevations of Rows of Holes in feet 

Collection Capacity for Each Row of Holes in cfs

STAGE-DISCHARGE SIZING OF THE WATER QUALITY CAPTURE VOLUME (WQCV) OUTLET

FALCON MARKETPLACE

NORTH POND 1 (SR4) - AS BUILT

Pond 1 Old MHFD .xlsx, WQCV 1/23/2024, 9:50 AM



Project: 
Basin ID:

Design Information (Input): #1 Horiz. #2 Horiz. #1 Vert. #2 Vert.
Circular Opening: Diameter in Inches Dia. = 96.00 inches

OR
Rectangular Opening: Width in Feet W = 8.00 ft.

Length (Height for Vertical) L or H = 12.00 ft.

Percentage of Open Area After Trash Rack Reduction % open = 80 100 %
Orifice Coefficient Co = 0.75 0.75

Weir Coefficient Cw = 3.00
Orifice Elevation (Bottom for Vertical) Eo = 6893.86 6,881.94 ft.

Calculation of Collection Capacity:
Net Opening Area (after Trash Rack Reduction) Ao = 76.80 50.27 sq. ft.

OPTIONAL: User-Overide Net Opening Area Ao = sq. ft.
Perimeter as Weir Length Lw = 36.80 ft.

OPTIONAL: User-Overide Weir Length Lw = ft.
Top Elevation of Vertical Orifice Opening, Top = 6889.94 ft.

Center Elevation of Vertical Orifice Opening, Cen = 6885.94 ft.

Horizontal Orifices Vertical Orifices

Labels Water WQCV #1 Horiz. #1 Horiz. #2 Horiz. #2 Horiz. #1 Vert. #2 Vert. Total Target Volumes
for WQCV, Minor, Surface Plate/Riser Weir Orifice Weir Orifice Collection Collection Collection for WQCV, Minor,
& Major Storage Elevation Flow Flow Flow Flow Flow Capacity Capacity Capacity & Major Storage
W.S. Elevations ft cfs cfs cfs cfs cfs cfs cfs cfs Volumes

(input) (linked) (User-linked) (output) (output) (output) (output) (output) (output) (output) (link for goal seek)
6884.00 0.00 0.00 0.00 0.00 0.00 79.06 0.00 0.00

6885.00 0.00 0.00 0.00 0.00 0.00 143.14 0.00 0.00

6886.00 0.51 0.00 0.00 0.00 0.00 218.76 0.00 0.51

6887.00 0.75 0.00 0.00 0.00 0.00 304.37 0.00 0.75

6888.00 1.26 0.00 0.00 0.00 0.00 398.91 0.00 1.26

6889.00 1.72 0.00 0.00 0.00 0.00 501.62 0.00 1.72

6890.00 2.05 0.00 0.00 0.00 0.00 609.59 0.00 2.05

6891.00 2.84 0.00 0.00 0.00 0.00 680.53 0.00 2.84

6892.00 3.32 0.00 0.00 0.00 0.00 744.75 0.00 3.32

6893.00 3.72 0.00 0.00 0.00 0.00 803.85 0.00 3.72

6894.00 4.08 5.78 172.95 0.00 0.00 858.90 0.00 9.86

6895.00 4.40 134.38 493.53 0.00 0.00 910.62 0.00 138.78

6896.00 4.70 345.61 676.20 0.00 0.00 959.56 0.00 350.32
6897.00 4.98 614.28 819.09 0.00 0.00 1006.12 0.00 619.26
6898.00 5.25 929.97 940.51 0.00 0.00 1050.62 0.00 935.22
6899.00 5.50 1286.51 1047.97 0.00 0.00 1093.32 0.00 1053.47
6900.00 5.74 1679.66 1145.38 0.00 0.00 1134.40 0.00 1134.40
6901.00 5.97 2106.28 1235.14 0.00 0.00 1174.05 0.00 1174.05

#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A 0.00 #N/A

Routing 3:  Single Stage - Water flows through WQCV plate and #1 horizontal opening into #1 vertical opening.  This flow will be applied to 
culvert sheet (#2 vertical & horizontal openings is not used).

STAGE-DISCHARGE SIZING OF THE WEIRS AND ORIFICES (INLET CONTROL)

Falcon Marketplace #1
NORTH POND #1

Current Routing Order is #3

W.S. EL. WQ

W.S. EL. Minor
W.S. EL. Major

WQ

H1

H2

V1 V2

Routing Order #1 (Standard)

V1

W.S. EL. WQ
W.S. EL. D esign Storm

WQ

H1

Routing Order #3 (Single Stage) Routing Order #4

V2

V1

H1

WQ

W .S. EL. Major

W.S. EL.  Minor

W .S. EL. WQ

W .S. EL. Emergency Spillway

Emergency Overflow into Pipe- H2

V2

H1

W Q

W.S. E L. Major
W .S. EL . Minor

W .S. EL. WQ V1

Routing Order #2 

Pond 1 Old MHFD .xlsx, Outlet 1/23/2024, 9:50 AM

chuseby
Text Box
NORTH POND 1 (SR4) AS-BUILT



Project: 

Basin ID:

Status: Culvert Data is valid!

Design Information (Input):
Circular Culvert: Barrel Diameter in Inches D = 96 in.
Circular Culvert: Inlet Edge Type (choose from pull-down list) Grooved End with Headwall  

OR:

Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Box Culvert: Barrel Width (Span) in Feet Width (Span) = ft.
Box Culvert: Inlet Edge Type (choose from pull-down list) Square Edge w/ 90-15 deg. Flared Wingwall  

Number of Barrels No = 1
Inlet Elevation at Culvert Invert Ielev = 6881.94 ft. elev.  
Outlet Elevation at Culvert Invert Oelev = 6880.96 ft. elev.
Culvert Length in Feet L = 83.8 ft.
Manning's Roughness n = 0.0120
Bend Loss Coefficient Kb  = 0.00
Exit Loss Coefficient Kx  = 1.00

Design Information (calculated):
Entrance Loss Coefficient Ke = 0.20  
Friction Loss Coefficient Kf = 0.13  
Sum of All Loss Coefficients Ks = 1.33
Orifice Inlet Condition Coefficient Cd = 0.99  
Minimum Energy Condition Coefficient KElow = -0.04  

Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Flowrate Controlling Inlet

Elevation Surface Inlet-Control Outlet-Control Into Culvert Culvert Equation

From Sheet Elevation Flowrate Flowrate From Sheet Flowrate Used

 "Basin" ft cfs cfs  "Outlet" cfs

(ft., linked) (input if known) (output) (output) (cfs, linked) (output) (output)

6884.00 0.00 0.10 73.88 0.00 0.00 Min. Energy. Eqn.
6885.00 0.00 8.20 127.58 0.00 0.00 Min. Energy. Eqn.
6886.00 0.00 38.80 179.44 0.51 0.51 Min. Energy. Eqn.
6887.00 0.00 83.70 227.39 0.75 0.75 Min. Energy. Eqn.
6888.00 0.00 142.70 253.50 1.26 1.26 Regression Eqn.
6889.00 0.00 207.40 260.30 1.72 1.72 Regression Eqn.
6890.00 0.00 284.50 274.34 2.05 2.05 Regression Eqn.
6891.00 0.00 370.40 296.59 2.84 2.84 Regression Eqn.
6892.00 0.00 456.70 327.85 3.32 3.32 Regression Eqn.
6893.00 0.00 537.00 401.74 3.72 3.72 Regression Eqn.
6894.00 0.00 609.70 475.03 9.86 9.86 Regression Eqn.
6895.00 0.00 675.30 541.57 138.78 138.78 Regression Eqn.
6896.00 0.00 735.40 601.48 350.32 350.32 Regression Eqn.
6897.00 0.00 790.90 656.53 619.26 619.26 Regression Eqn.
6898.00 0.00 843.00 707.57 935.22 707.57 Regression Eqn.
6899.00 0.00 867.90 731.66 1053.47 731.66 Regression Eqn.
6900.00 0.00 892.20 755.10 1134.40 755.10 Regression Eqn.
6901.00 0.00 915.90 777.72 1174.05 777.72 Regression Eqn.

0.00 0.00 939.10 799.86 #N/A #N/A Regression Eqn.
0.00 0.00 984.10 842.42 #N/A #N/A Regression Eqn.
0.00 0.00 1027.50 882.74 #N/A #N/A Regression Eqn.
0.00 0.00 1069.50 921.46 #N/A #N/A Regression Eqn.
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)
0.00 0.00 0.00 0.00 #N/A #N/A No Flow (WS < inlet)

STAGE-DISCHARGE SIZING OF THE OUTLET CULVERT (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

FALCON MARKETPLACE
NORTH POND #1

Pond 1 Old MHFD .xlsx, Culvert 1/23/2024, 9:50 AM

chuseby
Text Box
NORTH POND 1 (SR4) AS-BUILT



Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 300 0.007

Selected BMP Type = EDB 6873 -- 1.00 -- -- -- 1,659 0.038 963 0.022

Watershed Area = 27.80 acres 6874 -- 2.00 -- -- -- 4,721 0.108 4,122 0.095

Watershed Length = 1,500 ft 6875 -- 3.00 -- -- -- 11,225 0.258 12,142 0.279
Watershed Slope = 0.020 ft/ft 6876 -- 4.00 -- -- -- 28,592 0.656 32,051 0.736

Watershed Imperviousness = 86.80% percent 6879 -- 7.00 -- -- -- 46,125 1.059 144,126 3.309
Percentage Hydrologic Soil Group A = 100.0% percent 6879.2 -- 7.20 -- -- -- 51,425 1.181 153,881 3.533
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

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

Location for 1-hr Rainfall Depths = User Input -- -- -- --
Water Quality Capture Volume (WQCV) = 0.870 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 3.247 acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.95 in.) = 1.799 acre-feet 0.95 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.22 in.) = 2.375 acre-feet 1.22 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.48 in.) = 2.968 acre-feet 1.48 inches -- -- -- --
25-yr Runoff Volume (P1 = 1.86 in.) = 3.832 acre-feet 1.86 inches -- -- -- --
50-yr Runoff Volume (P1 = 2.19 in.) = 4.561 acre-feet 2.19 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.54 in.) = 5.426 acre-feet 2.54 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.46 in.) = 7.652 acre-feet 3.46 inches -- -- -- --
Approximate 2-yr Detention Volume = 1.708 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 2.258 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 2.792 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 3.627 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 4.136 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 4.593 acre-feet -- -- -- --
-- -- -- --

Stage-Storage Calculation -- -- -- --
Zone 1 Volume (WQCV) = 0.870 acre-feet -- -- -- --

Zone 2 Volume (User Defined - Zone 1) = 0.400 acre-feet -- -- -- --
Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 1.270 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 -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE‐STORAGE TABLE BUILDER

Optional 
Override 

Area (ft 2̂)
Length 

(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area 
(ft 2̂)

Width 
(ft)

FALCON MARKETPLACE

POND 2

UD-Detention, Version 3.07 (February 2017)

Volume 
(ft 3̂)

Volume 
(ac-ft)

Area 
(acre)

Optional User Override
1-hr Precipitation

Total detention volume 
is less than 100-year 
volume.

Example Zone Configuration (Retention Pond)

UD-Detention_v3.07 3-11-19.xlsm, Basin 7/22/2019, 1:55 PM

chuseby
Text Box
SOUTH POND 2 DESIGN



  Project:

  Basin ID:

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

Zone 1 (WQCV) 4.21 0.870 Orifice Plate

Zone 2 (User) 4.76 0.400 Weir&Pipe (Circular)

Detention Basin Outlet Structure Design

UD‐Detention, Version 3.07 (February 2017)
FALCON MARKETPLACE

POND 2

Zone 3

1.270 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 ft2

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 = N/A ft2

Depth at top of Zone using Orifice Plate = 4.21 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half‐Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 14.70 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A ft2

Example Zone Configuration (Retention Pond)

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 1.40 2.81

Orifice Area (sq. inches) 2.46 2.46 2.00

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

Orifice Area (sq. inches)

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

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

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) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 2 Weir Not Selected Zone 2 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 4.21 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.21 feet
Overflow Weir Front Edge Length = 6.00 feet Over Flow Weir Slope Length = 6.00 feet

Overflow Weir Slope = 0 00 H:V (enter zero for flat grate) Grate Open Area / 100 yr Orifice Area = 5 13 should be > 4Overflow Weir Slope = 0.00 H:V (enter zero for flat grate) Grate Open Area / 100‐yr Orifice Area = 5.13 should be > 4
Horiz. Length of Weir Sides = 6.00 feet Overflow Grate Open Area w/o Debris = 25.20 ft2

Overflow Grate Open Area % = 70% %, grate open area/total area Overflow Grate Open Area w/ Debris = 12.60 ft2

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 = 4.91 ft2

Circular Orifice Diameter = 30.00 inches Outlet Orifice Centroid = 1.25 feet
Half‐Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for SpillwayUser Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 5.80 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.39 feet

Spillway Crest Length = 120.00 feet Stage at Top of Freeboard = 7.19 feet
Spillway End Slopes = 5.00 H:V Basin Area at Top of Freeboard = 1.17 acres

Freeboard above Max Water Surface = 1.00 feet

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 0.95 1.22 1.48 1.86 2.19 2.54 3.46

Calculated Runoff Volume (acre-ft) = 0.870 3.247 1.799 2.375 2.968 3.832 4.561 5.426 7.652
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.870 3.247 1.799 2.375 2.969 3.832 4.561 5.422 7.651
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.00 0.01 0.03 0.20 0.50 1.22Predevelopment Unit Peak Flow, q (cfs/acre) 0.00 0.00 0.00 0.00 0.01 0.03 0.20 0.50 1.22

Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.1 0.3 0.7 5.5 13.8 34.0
Peak Inflow Q (cfs) = 14.7 54.0 30.2 39.7 49.5 63.6 75.4 89.3 124.9

Peak Outflow Q (cfs) = 0.4 34.4 13.3 21.7 30.5 43.5 47.7 50.2 105.3
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 181.6 105.6 61.3 8.7 3.6 3.1

Structure Controlling Flow = Plate Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A 1.36 0.52 0.8 1.2 1.7 1.9 2.0 2.0
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 35 38 36 35 33 32 31 27
Time to Drain 99% of Inflow Volume (hours) = 41 40 42 41 41 40 39 38 36

Maximum Ponding Depth (ft) = 4.12 4.97 4.61 4.76 4.91 5.09 5.33 5.76 6.08
Area at Maximum Ponding Depth (acres) = 0.67 0.79 0.74 0.76 0.78 0.80 0.83 0.89 0.93

Maximum Volume Stored (acre-ft) = 0.809 1.428 1.154 1.273 1.381 1.531 1.719 2.099 2.382

chuseby
Text Box
SOUTH POND 2 DESIGN



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 250 0.006

Selected BMP Type = EDB 6874 -- 2.00 -- -- -- 5,341 0.123 5,591 0.128

Watershed Area = 27.80 acres 6875 -- 3.00 -- -- -- 11,537 0.265 14,030 0.322

Watershed Length = 1,500 ft 6876 -- 4.00 -- -- -- 22,832 0.524 31,214 0.717
Watershed Length to Centroid = 500 ft 6877 -- 5.00 -- -- -- 31,387 0.721 58,324 1.339

Watershed Slope = 0.020 ft/ft 6878 -- 6.00 -- -- -- 38,929 0.894 93,482 2.146
Watershed Imperviousness = 86.80% percent 6879 -- 7.00 -- -- -- 46,764 1.074 136,328 3.130

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 = User Input -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.870 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 3.247 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 2.261 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 2.919 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 3.448 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 4.038 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 4.615 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 5.268 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.49 in.) = 7.566 acre-feet 3.49 inches -- -- -- --
Approximate 2-yr Detention Volume = 2.139 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 2.776 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 3.301 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 3.900 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 4.249 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 4.557 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.870 acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --
Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.870 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)

Falcon Marketplace

Pond 2 (South)

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

Pond 2A MHFD-Detention_v4-06 (version 1).xlsb, Basin 1/23/2024, 8:26 AM
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 4.28 0.870 Orifice Plate

Zone 2 Weir&Pipe (Circular)

Zone 3
Total (all zones) 0.870

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 ft2

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

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

Depth at top of Zone using Orifice Plate = 4.28 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 17.10 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches 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 1.43 2.85
Orifice Area (sq. inches) 2.65 2.65 2.00

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

Orifice Area (sq. inches)

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

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

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 We
grate Zone 2 Weir Not Selected Zone 2 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 4.30 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.30
Overflow Weir Front Edge Length = 9.00 feet Overflow Weir Slope Length = 4.00

Overflow Weir Grate Slope = 0.00 H:V Grate Open Area / 100-yr Orifice Area = 5.10
Horiz. Length of Weir Sides = 4.00 feet Overflow Grate Open Area w/o Debris = 25.06

Overflow Grate Type = Type C Grate Overflow Grate Open Area w/ Debris = 12.53
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 Pla
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 = 4.91
Circular Orifice Diameter = 30.00 inches Outlet Orifice Centroid = 1.25

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

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 5.60 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.43 feet

Spillway Crest Length = 120.00 feet Stage at Top of Freeboard = 7.03 feet
Spillway End Slopes = 5.00 H:V Basin Area at Top of Freeboard = 1.07 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.13 acre-ft

Max Ponding Depth of Target Storage Volume = 4.28 feet Discharge at Top of Freeboard = 680.85 cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52

CUHP Runoff Volume (acre-ft) = 0.870 3.247 2.261 2.919 3.448 4.038 4.615 5.268
Inflow Hydrograph Volume (acre-ft) = N/A N/A 2.261 2.919 3.448 4.038 4.615 5.268
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.2 0.5 0.7 6.2 12.3 20.2

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.02 0.22 0.44 0.73

Peak Inflow Q (cfs) = N/A N/A 45.7 58.6 69.1 82.9 95.0 106.1
Peak Outflow Q (cfs) = 0.4 250.4 16.7 26.3 33.2 48.2 52.9 77.7

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 53.7 49.2 7.8 4.3 3.8
Structure Controlling Flow = Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway Spillway

Max Velocity through Grate 1 (fps) = N/A 1.22 0.64 1.0 1.3 1.9 2.0 2.0
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 35 37 35 34 33 32 30
Time to Drain 99% of Inflow Volume (hours) = 41 41 42 42 41 40 39 39

Maximum Ponding Depth (ft) = 4.28 5.11 4.83 5.02 5.15 5.41 5.64 5.78
Area at Maximum Ponding Depth (acres) = 0.58 0.74 0.69 0.72 0.74 0.79 0.83 0.85

Maximum Volume Stored (acre-ft) = 0.871 1.412 1.219 1.353 1.442 1.649 1.836 1.945

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

Falcon Marketplace
Pond 2 (South)

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)

Pond 2A MHFD-Detention_v4-06 (version 1).xlsb, Outlet Structure 1/23/2024, 8:25 AM
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Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation Micropool -- 0.00 -- -- -- 303 0.007

Selected BMP Type = EDB 6881 -- 1.50 -- -- -- 1,319 0.030 1,203 0.028

Watershed Area = 5.31 acres 6883 -- 3.50 -- -- -- 2,092 0.048 4,627 0.106

Watershed Length = 1,000 ft 6884 -- 4.50 -- -- -- 2,370 0.054 6,858 0.157
Watershed Slope = 0.020 ft/ft 6885 -- 5.50 -- -- -- 2,675 0.061 9,381 0.215

Watershed Imperviousness = 48.20% 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 -- -- -- --
Desired WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = UDFCD Default -- -- -- --
Water Quality Capture Volume (WQCV) = 0.089 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.292 acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.95 in.) = 0.148 acre-feet 0.95 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.22 in.) = 0.203 acre-feet 1.22 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.48 in.) = 0.274 acre-feet 1.48 inches -- -- -- --
25-yr Runoff Volume (P1 = 1.86 in.) = 0.430 acre-feet 1.86 inches -- -- -- --
50-yr Runoff Volume (P1 = 2.19 in.) = 0.542 acre-feet 2.19 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.54 in.) = 0.677 acre-feet 2.54 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.46 in.) = 1.026 acre-feet 3.46 inches -- -- -- --
Approximate 2-yr Detention Volume = 0.141 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.193 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.261 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.331 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.379 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.463 acre-feet -- -- -- --
-- -- -- --

Stage-Storage Calculation -- -- -- --
Zone 1 Volume (WQCV) = 0.089 acre-feet -- -- -- --

Zone 2 Volume (User Defined - Zone 1) = 0.126 acre-feet -- -- -- --
Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.215 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 -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

Optional User Override
1-hr Precipitation

Total detention volume 
is less than 100-year 
volume.

Volume 
(ft 3̂)

Volume 
(ac-ft)

Area 
(acre)

DETENTION BASIN STAGE‐STORAGE TABLE BUILDER

Optional 
Override 

Area (ft 2̂)
Length 

(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area 
(ft 2̂)

Width 
(ft)

FALCON MARKETPLACE

POND #3

Example Zone Configuration (Retention Pond)

Pond #3 UD-Detention REV.xlsm, Basin 9/12/2019, 9:35 AM

chuseby
Text Box
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  Project:

  Basin ID:

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

Zone 1 (WQCV) 3.14 0.089 Orifice Plate

Zone 2 (User) 5.50 0.126 Weir&Pipe (Restrict)

Detention Basin Outlet Structure Design

FALCON MARKETPLACE

POND #3

Zone 3

0.215 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 ft2

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 = N/A ft2

Depth at top of Zone using Orifice Plate = 3.14 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half‐Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 13.50 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A ft2

Example Zone Configuration (Retention Pond)

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 1.05 2.09

Orifice Area (sq. inches) 0.45 0.40 0.30

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 = ft2

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) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 2 Weir Not Selected Zone 2 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.38 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.38 feet
Overflow Weir Front Edge Length = 4.00 feet Over Flow Weir Slope Length = 3.00 feet

Overflow Weir Slope = 0 00 H:V (enter zero for flat grate) Grate Open Area / 100 yr Orifice Area = 5 35 should be > 4Overflow Weir Slope = 0.00 H:V (enter zero for flat grate) Grate Open Area / 100‐yr Orifice Area = 5.35 should be > 4
Horiz. Length of Weir Sides = 3.00 feet Overflow Grate Open Area w/o Debris = 8.40 ft2

Overflow Grate Open Area % = 70% %, grate open area/total area Overflow Grate Open Area w/ Debris = 4.20 ft2

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 Restrictor Not Selected Zone 2 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.00 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.57 ft2

Outlet Pipe Diameter = 24.00 inches Outlet Orifice Centroid = 0.58 feet
Restrictor Plate Height Above Pipe Invert = 12.00 inches Half‐Central Angle of Restrictor Plate on Pipe = 1.57 N/A radians

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

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

Freeboard above Max Water Surface = feet

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 0.95 1.22 1.48 1.86 2.19 2.54 3.46

Calculated Runoff Volume (acre-ft) = 0.089 0.292 0.148 0.203 0.274 0.430 0.542 0.677 1.026
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.089 0.291 0.147 0.202 0.273 0.429 0.541 0.676 1.025
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.01 0.01 0.16 0.33 0.54 0.99p U , q ( / )

Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.0 0.1 0.8 1.7 2.8 5.3
Peak Inflow Q (cfs) = 1.6 5.2 2.6 3.6 4.9 7.7 9.7 12.1 18.3

Peak Outflow Q (cfs) = 0.1 4.0 1.0 2.3 4.0 8.3 9.5 14.3 15.8
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 54.9 56.7 9.9 5.5 5.0 3.0

Structure Controlling Flow = Plate Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Outlet Plate 1 Outlet Plate 1
Max Velocity through Grate 1 (fps) = N/A 0.48 0.11 0.3 0.5 1.0 1.1 1.7 1.9
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) = 38 36 40 39 36 32 30 27 22
Time to Drain 99% of Inflow Volume (hours) = 42 43 45 44 43 41 39 38 35

Maximum Ponding Depth (ft) = 2.93 3.64 3.48 3.56 3.64 3.80 3.84 4.15 4.93
Area at Maximum Ponding Depth (acres) = 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06

Maximum Volume Stored (acre-ft) = 0.080 0.113 0.105 0.109 0.113 0.120 0.122 0.139 0.181

chuseby
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 303 0.007

Selected BMP Type = EDB 6881 -- 1.50 -- -- -- 950 0.022 940 0.022

Watershed Area = 5.31 acres 6882 -- 2.50 -- -- -- 1,551 0.036 2,190 0.050

Watershed Length = 1,000 ft 6883 -- 3.50 -- -- -- 1,950 0.045 3,941 0.090
Watershed Length to Centroid = 500 ft 6884 -- 4.50 -- -- -- 2,395 0.055 6,113 0.140

Watershed Slope = 0.020 ft/ft 6885 -- 5.50 -- -- -- 2,839 0.065 8,730 0.200
Watershed Imperviousness = 48.20% 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 = User Input -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.089 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.292 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.217 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.289 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.347 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 0.440 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 0.532 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 0.648 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.49 in.) = 1.052 acre-feet 3.49 inches -- -- -- --
Approximate 2-yr Detention Volume = 0.188 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.247 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.302 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.370 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.414 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.469 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.089 acre-feet -- -- -- --

Zone 2 Volume (User Defined - Zone 1) = 0.090 acre-feet -- -- -- --
Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.179 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 -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 
Override 

Area (ft 2)
Length 

(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area 
(ft 2)

Width 
(ft)

Falcon Marketplace

Pond 3 (Southwest)

MHFD-Detention, Version 4.06 (July 2022)

Volume 
(ft 3)

Volume 
(ac-ft)

Area 
(acre)

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.

Example Zone Configuration (Retention Pond)

Pond 3A MHFD-Detention_v4-06 (version 1).xlsb, Basin 1/23/2024, 8:23 AM
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 3.47 0.089 Orifice Plate

Zone 2 (User) 5.17 0.090 Weir&Pipe (Restrict)

Zone 3
Total (all zones) 0.179

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 ft2

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

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

Depth at top of Zone using Orifice Plate = 3.47 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A 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 1.00 2.00
Orifice Area (sq. inches) 0.40 0.30 0.30

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 Orifi
Not Selected Not Selected Not Selected Not Selected

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

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 We
grate Zone 2 Weir Not Selected Zone 2 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.50 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.50
Overflow Weir Front Edge Length = 4.00 feet Overflow Weir Slope Length = 4.00

Overflow Weir Grate Slope = 0.00 H:V Grate Open Area / 100-yr Orifice Area = 7.09
Horiz. Length of Weir Sides = 4.00 feet Overflow Grate Open Area w/o Debris = 11.14

Overflow Grate Type = Type C Grate Overflow Grate Open Area w/ Debris = 5.57
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 Pla
Zone 2 Restrictor Not Selected Zone 2 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.00 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.57
Outlet Pipe Diameter = 24.00 inches Outlet Orifice Centroid = 0.58

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

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

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

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

Max Ponding Depth of Target Storage Volume = #REF! feet Discharge at Top of Freeboard = cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52

CUHP Runoff Volume (acre-ft) = 0.089 0.292 0.217 0.289 0.347 0.440 0.532 0.648
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.217 0.289 0.347 0.440 0.532 0.648
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.1 0.1 0.7 1.4 2.4

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.01 0.13 0.27 0.44

Peak Inflow Q (cfs) = N/A N/A 2.4 3.3 3.9 5.4 6.7 8.3
Peak Outflow Q (cfs) = 0.1 16.8 1.7 2.7 3.6 5.8 6.6 9.8

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 49.2 46.1 8.1 4.6 4.2
Structure Controlling Flow = Plate Outlet Plate 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1

Max Velocity through Grate 1 (fps) = N/A 1.29 0.15 0.2 0.3 0.5 0.6 0.9
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 29 36 34 32 30 28 26
Time to Drain 99% of Inflow Volume (hours) = 41 35 42 41 40 39 38 36

Maximum Ponding Depth (ft) = 3.47 4.24 3.66 3.72 3.76 3.87 3.90 4.02
Area at Maximum Ponding Depth (acres) = 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Maximum Volume Stored (acre-ft) = 0.089 0.126 0.097 0.100 0.102 0.107 0.109 0.115

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

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

Falcon Marketplace
Pond 3 (Southwest)

Example Zone Configuration (Retention Pond)

Pond 3A MHFD-Detention_v4-06 (version 1).xlsb, Outlet Structure 1/23/2024, 8:24 AM
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3 SOUTH 7TH STREET
 COLORADO SPGS, COLORADO 80905
CONTACT: TIM D. McCONNELL, P.E.
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MODIFIED TYPE D OUTLET
TOP = 6893.86
ORIFICE PLATE HOLES
TOP= 6890.12 - 5" DIA.
MIDDLE= 6887.62 - 5" DIA.
BOTTOM=6885.20 - 5" DIA.
96" RCP INV = 6881.94
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Engineers  Surveyors

100 SAHWATCH ST, STE 101
 COLORADO SPGS, COLORADO 80903
CONTACT: TIM D. McCONNELL, P.E.

(719)260-0887



MODIFIED TYPE D OUTLET
TOP = 6876.30
ORIFICE PLATE HOLES
TOP=6874.85 1.6" DIA.
MIDDLE=6573.43 1.8" DIA.
BOTTOM=6572.00 1.8" DIA.
30" INV=6572.00

MODIFIED TYPE C OUTLET
TOP = 6883.00
ORIFICE PLATE HOLES
TOP=6881.50 - 0.6" DIA.
MIDDLE=6880.50 - 0.6" DIA.
BOTTOM=6879.50 - 0.7" DIA.
24" INV=6579.50
RESTRICTOR PLATE AT 12" ABOVE 24" INVERT

AS-BUILT
1/15/2024 AB1
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