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This final drainage report amendment for the Compark Village South project was 
prepared by me or under my direct supervision in accordance with the provisions of the 
Town of Parker Storm Drainage and Environmental Criteria Manual.  I understand that 
the Town of Parker and its designated town authority do not and will not assume liability 
for drainage facilities designed by others. 
 
 
 
Prepared by: 
 
 

___________________________________ 
Amie S. Drucker, P.E. 
Registered Professional Engineer 
State of Colorado No. 49038 
 
 
 
Reviewed by: 

 
 
 
___________________________________ 
Ricky J Moore, P.E. 
Registered Professional Engineer 
State of Colorado No. 30877 
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I. GENERAL LOCATION AND DESCRIPTION 

 
 A. Scope 
 

The original scope of this project included realignment of the Green Acres 
Tributary and construction of an on-line regional detention pond.  Since 
preparation of the previous design, it has been determined by a consultant 
for Mile High Flood Control District that the on-line regional detention basin is 
not required for this area.  The realignment and improvements to the Green 
Acres Tributary will now be designed and permitted by RESPEC, the MHFD’s 
consultant. 
 
This amendment is to design an off-line detention basin to control the runoff 
and provide water quality treatment for the proposed stormwater runoff from 
Compark Village Filing No. 1 Belford Avenue improvements and the Compark 
Village Filing No. 2 residential subdivision.  Drainage criteria utilized for the 
design are in accordance with the Town of Parker Storm Drainage and 
Environmental Criteria Manual and Urban Drainage and Flood Control 
District. 
 

II. DRAINAGE BASINS AND SUB-BASINS 
 

A. Basin Description 
 
The basins and sub-basins utilized to size the proposed detention basin were 
taken from the “Final Drainage Report, Compark Village South Filing No. 2”, 
prepared by Manhard Consulting, dated November 2016, revised December 
2016.  The areas include Belford Avenue from a high point at station 35+15 to 
the next high point at station 77+41, the 47 acres that comprise the CVS F2 
project and 20 acres of off-site Grand View Estates property that currently 
drains through this property (H180). 
 
In the original design, there were three direct discharges to the Green Acres 
Tributary and one discharge to the regional detention pond.  The three direct 
discharges will remain unchanged with this amendment and the previous 
discharge to the regional detention pond will be re-routed from STMH 1-5 
along Belford Avenue to station 77+50 then to the proposed detention basin.  
Although portions of Belford Avenue and CVS F2 will be directly discharged 
to the GAT with water quality structures for each pipe upstream of the channel, 
storage and water quality for these areas will be provided in the proposed 
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detention basin. That is compensatory storage and treatment will be provided 
in the proposed detention basin. 
 
 
 

III. DRAINAGE DESIGN CRITERIA 
 
A. Regulations 

 
The regulations, guidelines, and drainage design criteria to be used are those 
contained within the Town of Parker Storm Drainage Design and 
Environmental Criteria and the Urban Storm Drainage Criteria Manual.  The 
general drainage concept is to construct a full spectrum extended detention 
basin to provide detention and water quality treatment for the proposed 
stormwater runoff from a portion of Belford Avenue and the entire Compark 
Village South Filing No. 2 subdivision.   Hydrodynamic separator water quality  
structures will be installed to treat runoff from developed areas not routed 
through the detention basin prior to the runoff entering the Green Acres 
Tributary.    

 
 B. Hydrologic Criteria 
 

The UDFCD UD Detention worksheet was utilized to size the proposed 
extended detention basin, the proposed outlet structure, emergency overflow 
weir, as well as, to calculate the direct runoff from the Grand View Estates 
property that currently drains across this property.  
 
The UD Detention workbook was completed for the portions of Belford 
Avenue and all of Compark Village South Filing No. 2 to calculate the 
allowable release rates for the proposed development without the Grand View 
Estates area. Then the workbook was utilized to calculate the runoff from the 
Grand View Estates drainage basin.  The 100-year runoff from Grand View 
Estates will be “passed through” the detention basin, i.e. the allowable 90% 
of the 100-year discharge from the CVS F2 basin, 42.7 cfs, was increased to 
include the runoff of 26.8 cfs as calculated by the UD Worksheet for the 20 
acre drainage basin. 

 
C. Variance from Criteria 

 
No variance is required. 
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D. CONCLUSION 
 

This final drainage report amendment complies with all major standards of 
the Town of Parker and the Urban Drainage Flood Control District.  This 
overall plan for the site’s drainage design is effective and economical for 
controlling damage due to excess storm runoff and minimizing erosive 
discharges. 
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Compark Villge South Filing No. 2
 Proposed Sub-Basins to Detention Basin

9-27-19

Design Pt DA (ac) % Imp DA x % Imp
CVS-4A (Inlet 3-4) 4A 2.2 0.55 1.21
CVS-5 (Inlet 5-4) 5 2.19 0.45 0.9855
CVS-6 (Inlet 6-4) 6 0.58 0.45 0.261
CVS-6A  (FES 2-4) 6A 0.78 0.02 0.0156
CVS-9 (Inlet 4-5A) 9 2.41 0.55 1.3255
CVS-9A (Inlet 4-4) 9A 0.37 0.55 0.2035
CVS-10 (Inlet 5-5A) 10 2.78 0.51 1.4178
CVS-10A (Inlet 5-4A) 10A 0.4 0.63 0.252
CVS-12 (Inlet 2-5) 12 4.58 0.55 2.519
CVS-12A (Inlet 3-5) 12 0.81 0.55 0.4455
CVS-12B (Inlet 3-5) 12A 1.31 0.55 0.7205
CVS-13 (Inlet 4-5) 13 1.16 0.55 0.638
CVS 13A (Inlet 6-5A) 13A 1.2 0.62 0.744
CVS 13B (Inlet 4-5B) 13B 1.53 0.63 0.9639
CVS 13C (Inlet 4-5C) 13C 1.26 0.55 0.693
CVS-14 (Inlet 6-5) 14 1.89 0.55 1.0395
CVS-14A (Inlet 7-5) 14A 4.01 0.02 0.0802
CVS-14B (Inlet 6-5) 14 2.73 0.08 0.2184
CVS-14C (Inlet 5-5B) 14C 1.93 0.55 1.0615
CVS-15 (Inlet 5-5) 15 2.05 0.55 1.1275
CVS-15A (Inlet 6-5B) 15A 0.95 0.59 0.5605
CVS-16 16 2.58 0.55 1.419
CVS-17 17 4.1 0.55 2.255
CVS-18 18 3.06 0.5 1.53

46.86 21.6864

Overall % Imp = 21.69/46.86= 46.27913



Compark Village South
Belford Ave  Proposed Sub-Basins to Det Basin

9-28-19

Design Pt DA % Imp DA x % Imp
CVS-1 (Inlet 1-3) 1 3.85 0.32 1.232
CVS-2 (Inlet 2-3) 2 1.42 0.77 1.0934
CVS-3 (Inlet 1-4) 3 0.94 0.62 0.5828
CVS-4 (Inlet 2-4) 4 1.17 0.49 0.5733
CVS-7 (Inlet 1-6) 7 1.11 0.78 0.8658
CVS-8 (Inlet 2-6) 8 1.59 0.55 0.8745
CVS-11 (Inlet 1-5) 11 2.03 0.78 1.5834

12.11 6.8052

Total % Imp= 0.561949
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Appendix C 



Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 42 0.001

Selected BMP Type = EDB 5789 -- 0.39 -- -- -- 42 0.001 16 0.000

Watershed Area = 59.00 acres 5790 -- 1.39 -- -- -- 1,078 0.025 566 0.013

Watershed Length = 3,200 ft 5791 -- 2.39 -- -- -- 10,051 0.231 6,141 0.141

Watershed Slope = 0.010 ft/ft 5792 -- 3.39 -- -- -- 38,742 0.889 30,537 0.701

Watershed Imperviousness = 48.00% percent 5793 -- 4.39 -- -- -- 44,833 1.029 72,325 1.660

Percentage Hydrologic Soil Group A = 0.0% percent 5794 -- 5.39 -- -- -- 48,989 1.125 119,236 2.737

Percentage Hydrologic Soil Group B = 75.0% percent 5795 -- 6.39 -- -- -- 52,725 1.210 170,093 3.905

Percentage Hydrologic Soil Groups C/D = 25.0% percent 5796 -- 7.39 -- -- -- 56,510 1.297 224,710 5.159

Desired WQCV Drain Time = 40.0 hours 5797 -- 8.39 -- -- -- 60,000 1.377 282,965 6.496

Location for 1-hr Rainfall Depths = Parker - Town Hall -- -- -- --

Water Quality Capture Volume (WQCV) = 0.988 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 2.931 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.82 in.) = 1.689 acre-feet inches -- -- -- --

5-yr Runoff Volume (P1 = 1.1 in.) = 2.514 acre-feet inches -- -- -- --

10-yr Runoff Volume (P1 = 1.34 in.) = 3.532 acre-feet inches -- -- -- --

25-yr Runoff Volume (P1 = 1.69 in.) = 5.474 acre-feet inches -- -- -- --

50-yr Runoff Volume (P1 = 1.98 in.) = 6.857 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.29 in.) = 8.628 acre-feet inches -- -- -- --

500-yr Runoff Volume (P1 = 3.08 in.) = 12.708 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 1.581 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 2.363 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 3.159 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 3.818 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 4.150 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 4.831 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.988 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 1.943 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 1.900 acre-feet -- -- -- --

Total Detention Basin Volume = 4.831 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 (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^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)

Compark South

Residential Filing 2 (H161, H 171 & H181)  + Belford Ave

UD-Detention, Version 3.07 (February 2017)

Volume 
(ft^3)

Volume 
(ac-ft)

Area 
(acre)

Optional User Override
1-hr Precipitation

Example Zone Configuration (Retention Pond)

UD-Detention Filing 2 9-28-19.xlsm, Basin 10/2/2019, 9:50 AM



1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

3.71 Zone 1 (WQCV) 3.71 Zone 1 (WQCV)

5.57 Zone 2 (EURV) 5.57 Zone 2 (EURV)

7.14 Zone 3 (100-year) 7.14 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

0.000

1.625

3.250

4.875

6.500

0.000

0.345

0.690

1.035

1.380

0.00 2.50 5.00 7.50 10.00
Vo

lu
m

e 
(a

c-
ft

)

Ar
ea

 (a
cr

es
)

Stage (ft.)

Area (acres) Volume (ac-ft)

0

100

200

300

400

0

5

10

15

20

0.00 2.50 5.00 7.50 10.00

Ar
ea

 (s
q.

ft
.)

Le
ng

th
, W

id
th

 (f
t.

)

Stage (ft)

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

UD-Detention Filing 2 9-28-19.xlsm, Basin 9/30/2019, 10:26 AM



  Project:

  Basin ID:

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

Zone 1 (WQCV) 3.71 0.988 Orifice Plate

Zone 2 (EURV) 5.57 1.943 Weir&Pipe (Restrict)

Zone 3 (100-year) 7.14 1.900 Not Utilized

4.831 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 = 2.333E-02 ft2

Depth at top of Zone using Orifice Plate = 5.59 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 22.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 3.36 sq. inches (use rectangular openings) 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 1.80 3.60 5.40

Orifice Area (sq. inches) 3.36 3.36 3.36 3.36

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

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

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

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

User Input:  Overflow Weir (Dropbox) 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 = 5.59 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.59 N/A feet
Overflow Weir Front Edge Length = 5.66 N/A feet Over Flow Weir Slope Length = 3.42 N/A feet

Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 4.38 N/A should be > 4
Horiz. Length of Weir Sides = 3.42 N/A feet Overflow Grate Open Area w/o Debris = 13.55 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 6.78 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 2 Restrictor Not Selected Zone 2 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.10 N/A ft2

Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 0.99 N/A feet
Restrictor Plate Height Above Pipe Invert = 23.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.73 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 7.14 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.82 feet

Spillway Crest Length = 40.00 feet Stage at Top of Freeboard = 8.96 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.38 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 0.82 1.10 1.34 1.69 1.98 2.29 3.08

Calculated Runoff Volume (acre-ft) = 0.988 2.931 1.689 2.514 3.532 5.474 6.857 8.628 12.708
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.987 2.930 1.688 2.514 3.532 5.472 6.853 8.628 12.703
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.02 0.12 0.40 0.57 0.80 1.28

Predevelopment Peak Q (cfs) = 0.0 0.0 0.3 1.3 6.9 23.8 33.9 47.4 75.7
Peak Inflow Q (cfs) = 11.8 34.4 20.0 29.6 41.4 63.5 79.1 98.9 143.8

Peak Outflow Q (cfs) = 0.4 0.6 0.5 0.6 3.8 24.4 36.1 43.8 97.3
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.5 0.6 1.0 1.1 0.9 1.3

Structure Controlling Flow = Plate Plate Plate Plate Overflow Grate 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 1.7 2.6 3.2 3.3
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 78 55 71 82 80 78 76 71
Time to Drain 99% of Inflow Volume (hours) = 40 82 57 75 86 85 84 83 82

Maximum Ponding Depth (ft) = 3.62 5.44 4.31 5.07 5.77 6.30 6.61 7.11 7.70
Area at Maximum Ponding Depth (acres) = 0.92 1.13 1.02 1.09 1.16 1.20 1.23 1.27 1.32

Maximum Volume Stored (acre-ft) = 0.900 2.782 1.578 2.382 3.171 3.796 4.161 4.786 5.551

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert 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 363 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 432 Slope 0.010

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 545 Shape 3.98

MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 508

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 578 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 631 0.82

WQ Plate Flow at 100yr depth = 0.91 0.97(diameter = 1-1/8 inches) 50 Year 662

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 712 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 771 1 Z2_Boolean

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

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

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

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

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

Overflow Weir #2 Angle = #VALUE! 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 1 500yr Depth

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

EURV_draintime_user = 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) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) 1 Button_Trigger

0 Underdrain

1 WQCV Plate

0 EURV-WQCV Plate

0 EURV-WQCV VertOrifice

0 Outlet 90% Qpeak
0 Outlet Undetained

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

minimum bound

maximum bound
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs

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

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

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

6.94  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:06:56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:13:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:20:49 0.52 1.46 0.86 1.26 1.74 2.56 3.10 3.74 5.02

0.721 0:27:46 1.40 4.01 2.35 3.46 4.80 7.22 8.85 10.87 15.18
0:34:42 3.58 10.30 6.04 8.88 12.32 18.53 22.73 27.91 39.02
0:41:38 9.85 28.27 16.58 24.38 33.79 50.78 62.24 76.33 106.50

0:48:35 11.76 34.40 19.97 29.57 41.35 63.50 79.08 98.93 143.80
0:55:31 11.23 33.00 19.11 28.35 39.71 61.40 76.86 96.79 142.65

1:02:28 10.23 30.03 17.39 25.80 36.14 56.04 70.30 88.74 131.41
1:09:24 9.15 27.01 15.61 23.19 32.54 50.51 63.39 80.06 118.65
1:16:20 7.92 23.56 13.55 20.20 28.43 44.27 55.66 70.42 104.68
1:23:17 6.90 20.53 11.77 17.58 24.80 38.70 48.69 61.64 91.72
1:30:13 6.25 18.57 10.68 15.92 22.41 34.86 43.78 55.31 81.97
1:37:10 5.18 15.52 8.89 13.29 18.76 29.31 36.93 46.82 69.88
1:44:06 4.25 12.83 7.32 10.98 15.53 24.32 30.67 38.94 58.20
1:51:02 3.29 10.12 5.73 8.64 12.27 19.35 24.49 31.20 46.93
1:57:59 2.47 7.77 4.35 6.61 9.45 15.01 19.05 24.33 36.74
2:04:55 1.79 5.76 3.19 4.89 7.04 11.26 14.35 18.39 27.94
2:11:52 1.38 4.35 2.43 3.70 5.29 8.41 10.67 13.63 20.62
2:18:48 1.13 3.51 1.98 3.00 4.27 6.73 8.51 10.83 16.27
2:25:44 0.96 2.96 1.67 2.53 3.59 5.66 7.15 9.08 13.59
2:32:41 0.84 2.58 1.46 2.21 3.13 4.91 6.20 7.86 11.73

2:39:37 0.76 2.31 1.31 1.98 2.80 4.39 5.53 7.01 10.43
2:46:34 0.70 2.12 1.21 1.81 2.57 4.02 5.05 6.40 9.51
2:53:30 0.51 1.57 0.89 1.34 1.91 3.02 3.83 4.89 7.39
3:00:26 0.37 1.14 0.65 0.97 1.38 2.18 2.76 3.52 5.32
3:07:23 0.27 0.84 0.48 0.72 1.02 1.61 2.05 2.61 3.95
3:14:19 0.20 0.63 0.35 0.53 0.76 1.20 1.52 1.94 2.93
3:21:16 0.15 0.46 0.26 0.39 0.55 0.88 1.12 1.43 2.17

3:28:12 0.10 0.33 0.18 0.28 0.40 0.64 0.81 1.04 1.57
3:35:08 0.07 0.24 0.13 0.20 0.29 0.46 0.59 0.75 1.14
3:42:05 0.05 0.16 0.09 0.14 0.20 0.32 0.41 0.53 0.81
3:49:01 0.03 0.10 0.06 0.09 0.13 0.21 0.27 0.35 0.54
3:55:58 0.02 0.06 0.03 0.05 0.07 0.12 0.16 0.21 0.33
4:02:54 0.01 0.03 0.01 0.02 0.03 0.06 0.08 0.10 0.17
4:09:50 0.00 0.01 0.00 0.00 0.01 0.02 0.02 0.03 0.06
4:16:47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:23:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:37:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:44:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:51:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:58:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:12:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:19:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:26:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:33:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:47:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:53:56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:07:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:14:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:21:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:28:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:35:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:42:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:49:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:56:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:03:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:10:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:17:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:24:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:31:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:38:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:44:59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:51:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:58:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:05:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:12:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:19:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation Top of Micropool

Selected BMP Type = EDB

Watershed Area = 20.00 acres

Watershed Length = 1,907 ft

Watershed Slope = 0.010 ft/ft

Watershed Imperviousness = 15.00% percent

Percentage Hydrologic Soil Group A = 0.0% percent

Percentage Hydrologic Soil Group B = 50.0% percent

Percentage Hydrologic Soil Groups C/D = 50.0% percent

Desired WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = Parker - Town Hall

Water Quality Capture Volume (WQCV) = 0.155 acre-feet

Excess Urban Runoff Volume (EURV) = 0.275 acre-feet

2-yr Runoff Volume (P1 = 0.82 in.) = 0.151 acre-feet inches

5-yr Runoff Volume (P1 = 1.1 in.) = 0.283 acre-feet inches

10-yr Runoff Volume (P1 = 1.34 in.) = 0.537 acre-feet inches

25-yr Runoff Volume (P1 = 1.69 in.) = 1.214 acre-feet inches

50-yr Runoff Volume (P1 = 1.98 in.) = 1.689 acre-feet inches

100-yr Runoff Volume (P1 = 2.29 in.) = 2.311 acre-feet inches

500-yr Runoff Volume (P1 = 3.08 in.) = 3.667 acre-feet inches

Approximate 2-yr Detention Volume = 0.141 acre-feet

Approximate 5-yr Detention Volume = 0.268 acre-feet

Approximate 10-yr Detention Volume = 0.408 acre-feet

Approximate 25-yr Detention Volume = 0.558 acre-feet

Approximate 50-yr Detention Volume = 0.611 acre-feet

Approximate 100-yr Detention Volume = 0.816 acre-feet

Stage-Storage Calculation

Select Zone 1 Storage Volume (Required) = acre-feet

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

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

Total Detention Basin Volume = acre-feet

Initial Surcharge Volume (ISV) = 20 ft^3

Initial Surcharge Depth (ISD) = ft

Total Available Detention Depth (Htotal) = ft

Depth of Trickle Channel (HTC) = ft

Slope of Trickle Channel (STC) = ft/ft

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

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

Initial Surcharge Area (AISV) = ft^2

Surcharge Volume Length (LISV) = ft

Surcharge Volume Width (W ISV) = ft

Depth of Basin Floor (HFLOOR) = ft

Length of Basin Floor (LFLOOR) = ft

Width of Basin Floor (WFLOOR) = ft

Area of Basin Floor (AFLOOR) = ft^2

Volume of Basin Floor (VFLOOR) = ft^3

Depth of Main Basin (HMAIN) = ft

Length of Main Basin (LMAIN) = ft

Width of Main Basin (WMAIN) = ft

Area of Main Basin (AMAIN) = ft^2

Volume of Main Basin (VMAIN) = ft^3

Calculated Total Basin Volume (Vtotal) = 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)

Compark Village South

Grandview Estates (H180)

UD-Detention, Version 3.07 (February 2017)

Volume 
(ft^3)

Volume 
(ac-ft)

Area 
(acre)

Optional User Override
1-hr Precipitation

Example Zone Configuration (Retention Pond)

UD-Detention Grandview Estates.xlsm, Basin 9/30/2019, 10:14 AM



  Project:

  Basin ID:

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

Zone 1

Zone 2

Zone 3

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 = ft2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 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 = ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = inches Elliptical Slot Centroid = N/A feet

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

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (optional) 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)

Orifice Area (sq. inches)

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
Not Selected Not Selected Not Selected Not Selected

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

Overflow Weir Slope = H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = should be > 4
Horiz. Length of Weir Sides = feet Overflow Grate Open Area w/o Debris = ft2

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

Debris Clogging % = %

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

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

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

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 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 0.82 1.10 1.34 1.69 1.98 2.29 3.08

Calculated Runoff Volume (acre-ft) = 0.155 0.275 0.151 0.283 0.537 1.214 1.689 2.311 3.667
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.155 0.274 0.150 0.283 0.536 1.214 1.688 2.309 3.664
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.03 0.13 0.41 0.58 0.81 1.29

Predevelopment Peak Q (cfs) = 0.0 0.0 0.1 0.7 2.6 8.3 11.7 16.2 25.7
Peak Inflow Q (cfs) = 1.9 3.3 1.8 3.4 6.3 14.2 19.7 26.8 42.3

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft) =

Area at Maximum Ponding Depth (acres) =

Maximum Volume Stored (acre-ft) =

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
Compark Village South

Grandview Estates (H180)

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

Count_WQPlate = 0 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) 1 1 5yr, <72hr 0

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

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

Count_OutletPipe1 = 0 0.42(diameter = 3/4 inch) WQCV #VALUE! Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year #VALUE! Slope 0.010

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV #VALUE! Shape 4.17

MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year #VALUE!

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year #VALUE! Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year #VALUE!

WQ Plate Flow at 100yr depth = 0.97(diameter = 1-1/8 inches) 50 Year #VALUE!

CLOG #1= 0% 1.08(diameter = 1-3/16 inches) 100 Year #VALUE! 0 Z1_Boolean

Cdw #1 = 1.20(diameter = 1-1/4 inches) 500 Year #VALUE! 1 Z2_Boolean

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

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

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

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

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

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

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

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

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

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

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

CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 0 3.29(use rectangular openings) 1 Button_Trigger

0 Underdrain

0 WQCV Plate

0 EURV-WQCV Plate

0 EURV-WQCV VertOrifice

0 Outlet 90% Qpeak
0 Outlet Undetained

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

minimum bound

maximum bound
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Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 42 0.001

Selected BMP Type = EDB 5789 -- 0.39 -- -- -- 42 0.001 16 0.000

Watershed Area = 79.00 acres 5790 -- 1.39 -- -- -- 862 0.020 460 0.011

Watershed Length = 3,100 ft 5791 -- 2.39 -- -- -- 10,199 0.234 5,999 0.138

Watershed Slope = 0.010 ft/ft 5792 -- 3.39 -- -- -- 57,862 1.328 40,029 0.919

Watershed Imperviousness = 40.00% percent 5793 -- 4.39 -- -- -- 62,680 1.439 100,300 2.303

Percentage Hydrologic Soil Group A = 0.0% percent 5794 -- 5.39 -- -- -- 67,583 1.551 165,431 3.798

Percentage Hydrologic Soil Group B = 75.0% percent 5795 -- 6.39 -- -- -- 72,367 1.661 235,406 5.404

Percentage Hydrologic Soil Groups C/D = 25.0% percent 5796 -- 7.39 -- -- -- 76,637 1.759 309,908 7.115

Desired WQCV Drain Time = 40.0 hours 5796.6 -- 8.00 -- -- -- 78,643 1.805 357,269 8.202

Location for 1-hr Rainfall Depths = Parker - Town Hall -- -- -- --

Water Quality Capture Volume (WQCV) = 1.184 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 3.223 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.82 in.) = 1.828 acre-feet inches -- -- -- --

5-yr Runoff Volume (P1 = 1.1 in.) = 2.780 acre-feet inches -- -- -- --

10-yr Runoff Volume (P1 = 1.34 in.) = 4.060 acre-feet inches -- -- -- --

25-yr Runoff Volume (P1 = 1.69 in.) = 6.676 acre-feet inches -- -- -- --

50-yr Runoff Volume (P1 = 1.98 in.) = 8.525 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.29 in.) = 10.909 acre-feet inches -- -- -- --

500-yr Runoff Volume (P1 = 3.08 in.) = 16.339 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 1.710 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 2.613 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 3.577 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 4.395 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 4.793 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 5.707 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 1.184 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 2.039 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 2.484 acre-feet -- -- -- --

Total Detention Basin Volume = 5.707 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 (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^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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1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

3.59 Zone 1 (WQCV) 3.59 Zone 1 (WQCV)

5.02 Zone 2 (EURV) 5.02 Zone 2 (EURV)

6.58 Zone 3 (100-year) 6.58 Zone 3 (100-year)
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  Project:

  Basin ID:

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

Zone 1 (WQCV) 3.59 1.184 Orifice Plate

Zone 2 (EURV) 5.02 2.039 Weir&Pipe (Restrict)

Zone 3 (100-year) 6.58 2.484 Weir&Pipe (Restrict)

5.707 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 = 2.667E-02 ft2

Depth at top of Zone using Orifice Plate = 5.02 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 20.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 3.84 sq. inches (use rectangular openings) 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 1.70 3.40

Orifice Area (sq. inches) 3.84 3.84 3.84

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

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

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

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

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 2 Weir Zone 3 Weir Zone 2 Weir Zone 3 Weir

Overflow Weir Front Edge Height, Ho = 5.02 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.02 feet
Overflow Weir Front Edge Length = 11.33 feet Over Flow Weir Slope Length = 3.42 feet

Overflow Weir Slope = 0.00 H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 5.26 should be > 4
Horiz. Length of Weir Sides = 3.42 feet Overflow Grate Open Area w/o Debris = 27.12 ft2

Overflow Grate Open Area % = 70% %, grate open area/total area Overflow Grate Open Area w/ Debris = 13.56 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 Zone 3 Restrictor Zone 2 Restrictor Zone 3 Restrictor

Depth to Invert of Outlet Pipe = 2.50 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 5.16 ft2

Outlet Pipe Diameter = 36.00 inches Outlet Orifice Centroid = 1.15 feet
Restrictor Plate Height Above Pipe Invert = 24.65 inches Half-Central Angle of Restrictor Plate on Pipe = 1.95 radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 6.58 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.45 feet

Spillway Crest Length = 150.00 feet Stage at Top of Freeboard = 8.03 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.81 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 0.82 1.10 1.34 1.69 1.98 2.29 3.08

Calculated Runoff Volume (acre-ft) = 1.184 3.223 1.828 2.780 4.060 6.676 8.525 10.909 16.339
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 1.184 3.225 1.829 2.781 4.062 6.677 8.523 10.911 16.344
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.03 0.14 0.46 0.65 0.91 1.45

Predevelopment Peak Q (cfs) = 0.0 0.0 0.5 2.0 10.7 36.3 51.7 71.9 114.7
Peak Inflow Q (cfs) = 15.7 42.3 24.2 36.6 53.1 86.3 109.4 139.0 205.6

Peak Outflow Q (cfs) = 0.5 0.7 0.5 0.6 6.9 37.9 59.2 69.3 161.5
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.3 0.6 1.0 1.1 1.0 1.4

Structure Controlling Flow = Plate Plate Plate Plate Overflow Grate 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 1.4 2.1 2.5 2.6
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 78 52 70 80 78 76 73 68
Time to Drain 99% of Inflow Volume (hours) = 40 81 55 73 84 83 82 81 79

Maximum Ponding Depth (ft) = 3.52 4.92 3.98 4.63 5.23 5.72 5.96 6.44 6.92
Area at Maximum Ponding Depth (acres) = 1.34 1.50 1.39 1.46 1.53 1.59 1.61 1.67 1.71

Maximum Volume Stored (acre-ft) = 1.093 3.081 1.708 2.637 3.551 4.300 4.700 5.487 6.298

Detention Basin Outlet Structure Design

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

Example Zone Configuration (Retention Pond)

2"x2" Rectangular
Openings shown on
Construction Plans for
ease of Constructability



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert 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 4 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 353 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 399 Slope 0.010

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 493 Shape 2.79

MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 464

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 524 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 573 0.45

WQ Plate Flow at 100yr depth = 0.83 0.97(diameter = 1-1/8 inches) 50 Year 597

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 645 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 693 1 Z2_Boolean

Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 0 Z3_Boolean

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

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

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

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

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

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

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

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

EURV_draintime_user = 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) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) 1 Button_Trigger

0 Underdrain

1 WQCV Plate

0 EURV-WQCV Plate

0 EURV-WQCV VertOrifice

0 Outlet 90% Qpeak
0 Outlet Undetained

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

minimum bound

maximum bound

UD-Detention, Version 3.07 (February 2017)
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs

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

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

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

6.20  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:06:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:12:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:18:36 0.69 1.79 1.04 1.55 2.21 3.40 4.14 5.02 6.72

0.807 0:24:48 1.86 4.92 2.84 4.27 6.13 9.68 12.03 14.92 20.98
0:31:00 4.79 12.64 7.31 10.96 15.74 24.86 30.91 38.35 54.00
0:37:12 13.15 34.68 20.06 30.08 43.15 68.06 84.53 104.74 147.11

0:43:24 15.75 42.32 24.19 36.58 53.10 86.30 109.43 139.02 204.96
0:49:36 15.06 40.61 23.16 35.07 51.07 83.82 107.02 137.09 205.60

0:55:48 13.71 36.96 21.08 31.92 46.51 76.65 98.11 126.04 190.11
1:02:00 12.28 33.26 18.92 28.70 41.89 69.11 88.51 113.76 171.72
1:08:12 10.64 29.04 16.43 25.03 36.64 60.67 77.84 100.25 151.81
1:14:24 9.25 25.31 14.27 21.80 31.98 53.07 68.14 87.81 133.08
1:20:36 8.39 22.89 12.95 19.73 28.88 47.72 61.14 78.60 118.59
1:26:48 6.96 19.14 10.79 16.48 24.20 40.24 51.75 66.82 101.60
1:33:00 5.72 15.84 8.89 13.62 20.05 33.42 43.03 55.61 84.70
1:39:12 4.45 12.50 6.96 10.73 15.88 26.68 34.48 44.74 68.59
1:45:24 3.35 9.62 5.30 8.23 12.26 20.74 26.88 34.97 53.85
1:51:36 2.44 7.15 3.89 6.10 9.15 15.62 20.32 26.52 41.16
1:57:48 1.87 5.38 2.96 4.60 6.87 11.62 15.05 19.57 30.50
2:04:00 1.53 4.34 2.41 3.73 5.52 9.27 11.97 15.50 23.89
2:10:12 1.30 3.66 2.03 3.14 4.65 7.79 10.03 12.97 19.87
2:16:24 1.13 3.19 1.78 2.74 4.05 6.75 8.69 11.21 17.10

2:22:36 1.02 2.86 1.60 2.45 3.62 6.03 7.74 9.98 15.18
2:28:48 0.94 2.62 1.47 2.25 3.31 5.51 7.07 9.10 13.80
2:35:00 0.69 1.94 1.08 1.67 2.47 4.17 5.40 7.02 10.88
2:41:12 0.50 1.41 0.79 1.21 1.79 3.01 3.89 5.06 7.84
2:47:24 0.37 1.04 0.58 0.89 1.32 2.23 2.89 3.76 5.81
2:53:36 0.27 0.77 0.43 0.66 0.98 1.66 2.14 2.79 4.31
2:59:48 0.20 0.56 0.31 0.48 0.72 1.22 1.58 2.06 3.19

3:06:00 0.14 0.40 0.22 0.35 0.52 0.88 1.14 1.49 2.32
3:12:12 0.10 0.29 0.16 0.25 0.38 0.64 0.83 1.08 1.68
3:18:24 0.07 0.20 0.11 0.17 0.26 0.45 0.59 0.77 1.21
3:24:36 0.04 0.13 0.07 0.11 0.17 0.30 0.39 0.51 0.81
3:30:48 0.02 0.07 0.04 0.06 0.10 0.17 0.23 0.31 0.50
3:37:00 0.01 0.03 0.01 0.03 0.04 0.08 0.11 0.15 0.26
3:43:12 0.00 0.01 0.00 0.01 0.01 0.03 0.04 0.05 0.10
3:49:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
3:55:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:01:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:08:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:14:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:26:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:32:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:39:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:51:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:57:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:03:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:16:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:22:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:28:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:34:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:41:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:47:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:53:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:59:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:05:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:12:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:18:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:24:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:30:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:36:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:43:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:49:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:55:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:01:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:07:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:14:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:20:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:26:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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