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CERTIFICATION

DESIGN ENGINEER’S STATEMENT
The attached drainage plan and report were prepared under my direction and supervision and
are correct to the best of my knowledge and belief.  Said drainage report has been prepared
according to the criteria established by the County for drainage reports and said report is in
conformity with the master plan of the drainage basin.  I accept responsibility for any liability
caused by any negligent acts, errors or omissions on my part in preparation of this report.

SIGNATURE (Affix Seal):
       Colorado  P.E.  No.   49487        Date

OWNER/DEVELOPER’S STATEMENT
I, the developer, have read and will comply with all of the requirements specified in this
Drainage Report and Plan.

Widefield School District 3
Name of Developer

Authorized Signature       Date

Printed Name

Title

Address:

EL PASO COUNTY
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El
Paso County Engineering Criteria Manual and Land Development Code as amended.

Joshua  Palmer,  P.E.            Date
Interim County Engineer/ ECM Administrator

Conditions:
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INTRODUCTION

PURPOSE AND SCOPE OF STUDY

The purpose of this Final Drainage Report Amendment No. 1 (Amendment) is to provide
calculations and analysis for a revised pond design that differs from the pond as part of the
previously approved Final Drainage Report titled “Widefield Parks and Recreation Facility
Expansion El Paso County, Colorado” prepared by Kimley-Horn and Associates.   The Project is
located within the jurisdictional limits of El Paso County (“the County”).  Thus, the guidelines for
the hydrologic and hydraulic design components were based on the criteria for the County and
City of Colorado Springs, described below.

LOCATION

The 39.26-acre parcel (TSN: 6513100001, 6513100003, 6512300003) is bounded between
Widick St. to the east and Aspen Dr. to the west. A vicinity map has been provided in the
Appendix A of this report.

DESCRIPTION OF PROPERTY

The Project is located on approximately 39.26 acres of land consisting of an existing park, with
five (5) baseball fields, soccer field, parking lots, playground equipment, dirt trail around the
perimeter, tennis courts, public library, aquatic center, and hardscape. The Project consists of a
new recreation center with associated sidewalk and hardscape extensions, and a proposed
onsite full spectrum detention basin. With the exception of pavement replacement over the
proposed sanitary sewer service connection, the existing parking lot to the west of the proposed
recreation building will remain undisturbed and be restriped. The Site does not currently provide
water quality or detention for the Project area.  The existing land use per El Paso County’s
Assessor is Exempt, Political Subdivision (Public School Use).
The existing topography consists of slopes ranging from 1% to 30% and generally slopes from
Northeast to Southwest.

NRCS soil data is available for this Site and it has been noted that soils onsite are generally
USCS Type A. There are no major drainage ways or irrigation facilities within the Site.
Improvements will consist of mowing, clearing and grubbing, weed control, paved access road
construction, building pad grading, one detention pond, culverts, drainage swales, and native
seeding.

An updated Topographic field survey was completed for the Project by Drexel, Barrell & CO,
dated August 6, 2021 and is the basis for design for the drainage improvements.

AMENDMENTS TO FINAL DRAINAGE REPORT

WATER QUALITY AND DETENTION POND

Due to existing utility conflicts discovered in the field during construction of the proposed water
quality and detention pond, the pond was required to be redesigned to avoid the utility lines.
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This Amendment provides the revised storage calculations and revised pond details.  Further
description of the updated calculations is listed below and in the attached Appendix.

HYDRAULIC CRITERIA
Applicable design methods were utilized to size the proposed pond, which includes the use of
the UD-Detention spreadsheet and rational calculations spreadsheet.

Proposed drainage features on-site have been analyzed and sized for the following design
storm events:

· Major Storm: 100-year Storm Event
One full spectrum detention pond is proposed in order to maintain historic flows and water
quality. The detention pond known as the South Pond. The South Pond is in the southwest
corner of the Site with a proposed volume of 1.55 ac-ft and designed for the 100-year storm
event. The pond has a discharge rate of 14.4 cfs in the 100-year condition. Water from the
South Pond is discharged into an existing culvert at the southwest corner of the site and
ultimately outfalls to Fountain Creek. Pond calculations are provided in the Appendix.
The pond is designed to release the 100-year flow rates below the pre-development flow rate.

Emergency overflows will be routed over the western side of the pond. It will follow existing
drainage conditions and cross the property line to the West, where it will avoid the single family
residence and enter the Grand Boulevard right of way.

DRAINAGE FACILITY DESIGN

GENERAL CONCEPT

The proposed drainage patterns will match the historic patterns. To maintain historic flows, a full
spectrum detention pond is being proposed and will capture and control the flows from the
proposed development to convey flows with a series of swales, parking lot sheet flow, and a
storm drain system.

The revised proposed drainage map showing the updated pond grading can be found in the
Appendix.

SPECIFIC DETAILS

On site flows enter the South Pond which then release controlled flows into the existing 24”
CMP culvert that conveys flows south underneath the adjacent property’s drive access.  The 24”
CMP has a 100% flow capacity of 41.59 cfs.  The proposed pond has a 100 year discharge rate
of 14.4 cfs.  Therefore the pipe has capacity for the released flows.

SUMMARY

The proposed drainage design is to maintain the historic drainage patterns, the overall
imperviousness and release rates for the Site.  Runoff from the Site will flow through an existing
storm drain system to an existing El Paso County drainage basin: The Windmill Gulch Drainage
Basin. The basin ultimately discharges to Fountain Creek. The drainage design presented within
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this report conforms to the criteria presented in both the MANUAL and the Colorado Springs
MANUAL.  Additionally, the Site runoff and storm drain facilities will not adversely affect the
downstream and surrounding developments, including Fountain Creek.

REFERENCES

1. City of Colorado Springs “Drainage Criteria Manual (DCM) Volume 1”, dated May, 2014

2. El Paso County “Drainage Criteria Manual”, dated October 31, 2018

3. El Paso County “Engineering Criteria Manual” Revision 6, dated December 13, 2016

4. Chapter 6 and Section 3.2.1. of Chapter 13-City of Colorado Springs Drainage Criteria
Manual, May 2014.

5. Urban Drainage and Flood Control District Drainage Criteria Manual (UDFCDCM), Vol. 1,
prepared by Wright-McLaughlin Engineers, June 2001, with latest revisions.

6. Flood Insurance Rate Map, El Paso County, Colorado and Incorporated Areas, Map
Number 08041C0763G and 08041C0951G effective date, December 7, 2018, prepared by
the Federal Emergency Management Agency (FEMA).
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APPENDIX



Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 16 0.000

Selected BMP Type = EDB 5759 -- 0.68 -- -- -- 432 0.010 152 0.003

Watershed Area = 22.04 acres 5760 -- 1.68 -- -- -- 3,888 0.089 2,312 0.053

Watershed Length = 1,400 ft 5761 -- 2.68 -- -- -- 10,529 0.242 9,521 0.219
Watershed Length to Centroid = 600 ft 5762 -- 3.68 -- -- -- 12,358 0.284 20,964 0.481

Watershed Slope = 0.040 ft/ft 5763 -- 4.68 -- -- -- 14,320 0.329 34,303 0.787
Watershed Imperviousness = 21.00% percent 5764 -- 5.68 -- -- -- 16,473 0.378 49,700 1.141

Percentage Hydrologic Soil Group A = 100.0% percent 5765 -- 6.68 -- -- -- 18,851 0.433 67,362 1.546
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) = 0.220 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.419 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.267 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.383 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.489 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 0.830 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.154 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.55 in.) = 1.637 acre-feet 2.55 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 2.555 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 0.259 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.349 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.443 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.573 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.686 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.913 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.220 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.199 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.494 acre-feet -- -- -- --

Total Detention Basin Volume = 0.913 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)

Widefield Rec Center

South Pond

MHFD-Detention, Version 4.04 (February 2021)

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

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)

Widefield - UD_Detention_REV 2.xlsm, Basin 10/24/2022, 8:48 AM

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Update to include added impervious areas in parking lots. Was 21% with previously approved calcs/plans, prior to addition of extra parking areas. 

Glenn Reese - EPC Stormwater
SW - Rectangle



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
2.69 Zone 1 (WQCV) 2.69 Zone 1 (WQCV)
3.46 Zone 2 (EURV) 3.46 Zone 2 (EURV)
5.06 Zone 3 (100-year) 5.06 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.04 (February 2021)
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Widefield - UD_Detention_REV 2.xlsm, Basin 10/24/2022, 8:48 AM



  Project:
  Basin ID:

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

Zone 1 (WQCV) 2.69 0.220 Orifice Plate

Zone 2 (EURV) 3.46 0.199 Circular Orifice

Zone 3 (100-year) 5.06 0.494 Weir&Pipe (Restrict)

Total (all zones) 0.913
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 = 4.653E-03 ft2

Depth at top of Zone using Orifice Plate = 2.69 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 = 0.67 sq. inches (diameter = 15/16 inch) 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) 0.67 0.67 0.67

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

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected Zone 2 Circular Not Selected

Invert of Vertical Orifice = 2.69 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.02 N/A
Depth at top of Zone using Vertical Orifice = 3.46 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.08 N/A

Vertical Orifice Diameter = 1.87 N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.46 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.46 N/A
Overflow Weir Front Edge Length = 10.00 N/A feet Overflow Weir Slope Length = 4.12 N/A

Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 18.24 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 28.70 N/A

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 14.35 N/A
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.57 N/A
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.68 N/A

Restrictor Plate Height Above Pipe Invert = 15.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.30 N/A

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 5.18 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.50 feet

Spillway Crest Length = 21.00 feet Stage at Top of Freeboard = 6.68 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.43 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 1.55 acre-ft

Max Ponding Depth of Target Storage Volume = 4.60 feet Discharge at Top of Freeboard = 161.52 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 2.55

CUHP Runoff Volume (acre-ft) = 0.220 0.419 0.267 0.383 0.489 0.830 1.154 1.637
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.267 0.383 0.489 0.830 1.154 1.637
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.2 0.4 0.5 4.9 9.8 16.6

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 0.76

Peak Inflow Q (cfs) = N/A N/A 3.6 5.3 6.7 12.1 17.3 24.7
Peak Outflow Q (cfs) = 0.1 0.2 0.1 0.2 0.4 3.9 7.9 14.4

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.4 0.8 0.8 0.8 0.9
Structure Controlling Flow = Plate Overflow Weir 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 0.1 0.3 0.5
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) = 46 61 52 60 64 61 58 54
Time to Drain 99% of Inflow Volume (hours) = 49 65 55 64 69 67 66 64

Maximum Ponding Depth (ft) = 2.69 3.46 2.80 3.22 3.56 3.98 4.26 4.60
Area at Maximum Ponding Depth (acres) = 0.24 0.27 0.25 0.26 0.28 0.30 0.31 0.33

Maximum Volume Stored (acre-ft) = 0.221 0.420 0.248 0.355 0.445 0.565 0.650 0.761

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 4.04 (February 2021)

Widefield Rec Center
South Pond

Example Zone Configuration (Retention Pond)

Widefield - UD_Detention_REV 2.xlsm, Outlet Structure 10/24/2022, 8:48 AM

Glenn Reese - EPC Stormwater
SW - Rectangle

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Shown as 4ft on detail on last page below. 

Glenn Reese - EPC Stormwater
SW - Rectangle

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Neither matches what is shown on detail on last page below. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Revise to 24"



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

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

Count_VertOrifice1 = 1 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 270 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 281 Slope 0.040

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 347 Shape 2.04
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 323

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 357 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 399 0.50

WQ Plate Flow at 100yr depth = 0.13 0.97(diameter = 1-1/8 inches) 50 Year 427
CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 461 1 Z1_Boolean
n*Cdw #1 = 0.32 1.20(diameter = 1-1/4 inches) 500 Year 541 1 Z2_Boolean
n*Cdo #1 = 1.45 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running
n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean
Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 2 0 Max Depth
VertOrifice1 Q at 100yr depth = 0.12 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 2 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway
Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval
CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain
COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate
Outlet1_Pulldown_Boolean 1 EURV-WQCV VertOriice
Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak
Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak
0 Five Year Ratio Plate
0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 8.00 70,000 170

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

MHFD-Detention, Version 4.04 (February 2021)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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Outflow Hydrograph Workbook Filename:

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

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
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]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.01 0.08
0:15:00 0.00 0.00 0.23 0.37 0.46 0.31 0.39 0.39 0.55
0:20:00 0.00 0.00 0.83 1.09 1.29 0.82 0.96 1.04 1.34
0:25:00 0.00 0.00 2.60 4.08 5.36 2.36 3.11 3.63 5.39
0:30:00 0.00 0.00 3.60 5.33 6.72 8.56 12.67 16.60 26.41
0:35:00 0.00 0.00 3.45 5.06 6.40 12.01 17.05 24.12 36.57
0:40:00 0.00 0.00 3.13 4.52 5.70 12.15 17.34 24.65 37.42
0:45:00 0.00 0.00 2.78 4.01 5.06 11.03 15.62 22.94 35.28
0:50:00 0.00 0.00 2.48 3.58 4.47 10.02 14.06 20.50 32.15
0:55:00 0.00 0.00 2.24 3.23 4.03 8.79 12.30 18.11 28.47
1:00:00 0.00 0.00 2.04 2.91 3.65 7.81 10.92 16.24 25.72
1:05:00 0.00 0.00 1.84 2.60 3.30 6.99 9.74 14.67 23.53
1:10:00 0.00 0.00 1.61 2.31 2.98 6.07 8.43 12.58 20.21
1:15:00 0.00 0.00 1.42 2.05 2.74 5.18 7.19 10.58 17.02
1:20:00 0.00 0.00 1.29 1.86 2.51 4.41 6.09 8.84 14.24
1:25:00 0.00 0.00 1.20 1.72 2.28 3.87 5.32 7.60 12.21
1:30:00 0.00 0.00 1.11 1.59 2.07 3.43 4.69 6.63 10.58
1:35:00 0.00 0.00 1.02 1.47 1.87 3.03 4.12 5.79 9.16
1:40:00 0.00 0.00 0.94 1.31 1.67 2.66 3.59 5.00 7.86
1:45:00 0.00 0.00 0.86 1.15 1.49 2.31 3.08 4.24 6.62
1:50:00 0.00 0.00 0.77 1.00 1.30 1.96 2.59 3.51 5.43
1:55:00 0.00 0.00 0.65 0.85 1.11 1.63 2.11 2.81 4.30
2:00:00 0.00 0.00 0.54 0.71 0.92 1.31 1.65 2.13 3.22
2:05:00 0.00 0.00 0.42 0.56 0.73 0.93 1.13 1.41 2.10
2:10:00 0.00 0.00 0.34 0.45 0.59 0.66 0.79 0.95 1.43
2:15:00 0.00 0.00 0.28 0.37 0.49 0.50 0.59 0.68 1.02
2:20:00 0.00 0.00 0.23 0.30 0.40 0.39 0.46 0.51 0.74
2:25:00 0.00 0.00 0.19 0.25 0.33 0.31 0.36 0.38 0.54
2:30:00 0.00 0.00 0.15 0.20 0.27 0.24 0.28 0.29 0.40
2:35:00 0.00 0.00 0.12 0.16 0.21 0.19 0.22 0.21 0.28
2:40:00 0.00 0.00 0.10 0.13 0.17 0.15 0.17 0.16 0.20
2:45:00 0.00 0.00 0.08 0.10 0.13 0.12 0.13 0.12 0.15
2:50:00 0.00 0.00 0.06 0.08 0.10 0.09 0.10 0.10 0.12
2:55:00 0.00 0.00 0.05 0.06 0.08 0.07 0.08 0.08 0.09
3:00:00 0.00 0.00 0.04 0.05 0.06 0.06 0.06 0.06 0.07
3:05:00 0.00 0.00 0.03 0.04 0.05 0.04 0.05 0.05 0.06
3:10:00 0.00 0.00 0.02 0.03 0.03 0.03 0.03 0.03 0.04
3:15:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03
3:20:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
3:25:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 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
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN

Widefield - UD_Detention_REV 2.xlsm, Outlet Structure 10/24/2022, 8:48 AM



Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume Total
Outflow

[ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

0.00 16 0.000 0 0.000 0.00

1.00 1,538 0.035 467 0.011 0.02

2.00 6,013 0.138 3,896 0.089 0.05
3.00 11,114 0.255 12,984 0.298 0.14
4.00 12,986 0.298 25,019 0.574 4.20
5.00 15,009 0.345 38,996 0.895 16.64

MHFD-Detention, Version 4.04 (February 2021)
DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,
where applicable).
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Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Update table for these 2 basins since more impervious service has been added in the parking areas on N and S side of bldgThe calcs that need to be re-done and included in this addendum can be found on page 48 of 91 of the previously approved FDR for this project. 

Glenn Reese - EPC Stormwater
SW - Rectangle

Glenn Reese - EPC Stormwater
SW - Rectangle



Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Consider having control joints every ~10ft.

Glenn Reese - EPC Stormwater
SW - Rectangle

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Should be 0.67 sq in

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Shown as 10ft on pdf pg 10 above. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Invert should be 57.82 (0.5ft below invert per pdf pg 10 above. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Choose "riprap" or "soil riprap" for consistency and to avoid confusion. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Notate that Johnson vee wire type should be installed in vertical orientation

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Per DCMv2 – Chap 4.2, trickle channel should at a minimum provide capacity equal to twice the release capacity at the upstream forebay outlet. Show these calcs in the drainage report. These calcs were not shown in the original FDR. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
3% min on detail per criteria, but does not match what is shown on the plans. Revise plans to remove discrepancy. 

Glenn Reese - EPC Stormwater
SW - Textbox
Also re-do UD-BMP spreadsheet to include the change in Effective Imperviousness and to the WQCV. This may subsequently effect the sizing of the forebay, which would need to be reflected with revisions on this detail. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Add text: "South Pond" to better correspond to FDR calcs and text. 
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