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GENERAL INFORMATION 

 

The proposed commercial development for Lee’s Summit Town Center, LLC is located northwest 

of the intersection of Town Center Drive and Independence Avenue.  The total area for the 

development is this property is approximately 4.02 acres. 

 

The current site soil condition for this property is classified as “Greenton-Urban, 5 to 9 percent 

Slopes”, with a Map Unit Symbol of ‘2qky4’.  The hydrological soil group for this site is Class 

D.  The site lies entirely within 'Zone X', areas determined to be outside the 0.2% annual chance 

floodplain as depicted on the FEMA Flood Insurance Rate Map (FIRM) no. 29095C0430G, 

Revision Date:  January 20, 2017. 
 

 
 

 

 

Figure 1 – Location Map (no scale) 
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METHODOLOGY 
 

KCAPWA IDF curves were used to determine the rainfall intensity for 2, 10, and 100-year storm 

events. Hydraflow Hydrographs Extension for AutoCAD  2020 was used to determine runoff 

flow amounts for existing and proposed site conditions. Hydraflow computes the rational method 

runoff hydrographs by convoluting a rainfall hyetograph through a unit hydrograph. Convolution 

is known as linear superpositioning where each ordinate of the rainfall hyetograph is multiplied 

by each ordinate of the unit hydrograph, thus creating a series of hydrographs. These 

hydrographs are then summed to form the final runoff hydrograph. 

 

EXISTING CONDITIONS 

 

The existing project site location is 4.02 acres, with the entirety of the property being impervious 

area.  Runoff from this site flows from the northwest of the property to east.  For analysis the 

majority of the undeveloped area, encompassed by NE Town Center Boulevard was taken into 

consideration for runoff volume contribution.  The resulting area is approximately 29.35 acres of 

impervious area.  The area for the two existing ponds was added to the overall impervious area 

contributing to runoff.  The total runoff, including the areas for the existing ponds will be takin 

into account for the detention ponds design. 

 

An existing storm inlet at the east end of the property along NE Independence Avenue allows 

runoff to be conveyed east toward an existing dedicated drainage area.  Refer to Sheet C3.1 

“Existing Drainage Map” in Appendix A for the existing drainage patterns for the property. 

 

Table 1 below shows the peak discharges for the 2, 10, and 100-year rainfall events.  Refer to 

Appendix B for Complete Hydraflows Report and results for the existing site conditions. 

 

Table 1 – Existing Site Runoff Hydraflow Results 

Storm Event Pre-developed Peak Flow 

(cfs) 

2-Yr 35.95 

10-Yr 50.20 

100-Yr 75.61 
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PROPOSED CONDITIONS 

 

The existing property will undergo development for a proposed commercial area for Lee’s Summit 

Town Center LLC.  The proposed development will increase the impervious area from 0.00 acres 

to 2.85 acres, with the remaining 29.35 acres as open grass area.  Refer to sheet C3.2 “Proposed 

Drainage Map” in Appendix A for the proposed drainage patterns for the property.  The runoff 

will be collected and conveyed to a detention pond where the existing storm inlet, at the eastern 

edge of the property, will further convey the runoff towards the existing dedicated drainage area.  

 

Table 2 shows the increase in peak discharge rates for the 2, 10, and 100-year storms rainfall 

events, due to the increase in impervious area. 

 

Table 2 – Proposed Site Runoff Hydraflow Results without Detention 

Storm Event Pre-developed Peak Flow 

(cfs) 

2-Yr 41.40 

10-Yr 57.80 

100-Yr 87.07 

 

In order to mitigate the increase in discharge rates from the site due to the increase in impervious 

area created by the proposed development, two separate storm networks are proposed to direct 

runoff to the existing drainage area via the existing storm inlet at the east edge of the property.  

 

Table 3 shows the resulting discharge rates for the 2, 10, and 100-year rainfall events with the 

proposed storm networks and detention pond. 

 

Table 3 – Proposed Site Runoff Hydraflow Results with Detention 

Storm Event Post-developed Peak Flow 

(cfs) 

2-Yr 4.49 

10-Yr 14.43 

100-Yr 32.14 

 

Hydraflow Hydrographs Extension for AutoCAD civil 3D was used to model the post developed 

site with the proposed storm system. A complete hydrograph can be found in Appendix C. 
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The above mentioned methodology was used to design the proposed detention pond to effectively 

capture and discharge the total runoff from the contributing drainage area.  The discharge rates are 

controlled by a proposed storm structure to control peak discharge rates less than the rates yielded 

by existing conditions.  Elevations for different rainfall events were used to set outlet pipe inverts 

and storm structure openings to effectively discharge the collected runoff while meeting water 

quality requirements. 

 

For water quality design consideration, a perforated riser is proposed to reach the water quality 

rainfall event elevation.  Perforations within the riser allow for a controlled discharge from the 

detention pond through the proposed storm network, meeting the minimum forty hour draw down. 

 

Any overflow from the existing pond to the west will be collected and routed via a proposed 

earthen drainage swale to the north of the proposed development, and then to the detention pond.  

Outlet pipes convey storm water to existing infrastructure leading to an existing detention area. 

 

A spillway for the proposed detention pond was designed using the 100-yr water surface elevation 

of 985.19’.  Manipulating the design within the Hydraflows program to simulate clogged 

conditions and zero available storage the spillway crest elevation was set at 985.69’ and is 30’ in 

length along the eastern edge of the detention pond.  The maximum water elevation under clogged 

conditions and zero storage is 986’.  One foot of freeboard is available as the proposed top of the 

dam is 987’.  The emergency spillway will allow the overflow to drain towards NE Independence 

Ave, and into the existing storm infrastructure. 

 

 

SUMMARY 

 

The proposed commercial development for Lee’s Summit Town Center, LLC is located northwest 

of the intersection of Town Center Drive and Independence Avenue increases the amount of 

impervious area within the property.  To account for the increase in runoff, storm networks and a 

detention basin have been designed to maintain the discharge rates below existing conditions flow 

rates. 

 

Off-site contributions to runoff have been taken into account for the detention pond design.  Outlet 

pipes and structures control peak discharge rates to less than that of existing conditions, while also 

meeting water quality requirements for the water quality rainfall event. 

 

Table 4 below provides the discharge rates for the existing and post developed conditions for the 

2, 10, and 100-year rainfall events for this site. 

 

Table 4 – Total Runoff Volume Comparison 

Storm Event 

(yr) 

Pre-development 

Discharge (cfs) 

Post-development 

Discharge (cfs) 

Difference 

(cfs) 

2 35.95 4.49 31.46 

10 50.20 14.43 35.77 

100 75.61 32.14 43.47 
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Appendix A 

 

Supporting Data 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

10024 Greenton-Urban land complex, 
5 to 9 percent slopes

4.0 98.8%

10128 Sharpsburg-Urban land 
complex, 2 to 5 percent 
slopes

0.0 1.2%

Totals for Area of Interest 4.0 100.0%
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Appendix B 

 

Existing Conditions Hydraflow Hydrograph Output Data 

  



1

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Project: 19076.ExistingConditions.02.11.2020.gpw Monday, 03 / 23 / 2020

Hyd. Origin Description

Legend

1 Rational Existing Conditions



Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 Rational ------ 28.28 35.95 ------- ------- 50.20 ------- 64.86 75.61 Existing Conditions

Proj. file: 19076.ExistingConditions.02.11.2020.gpw Monday, 03 / 23 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Summary Report

3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 28.28 1 15 25,453 ------ ------ ------ Existing Conditions

19076.ExistingConditions.02.11.2020.gpw Return Period: 1 Year Monday, 03 / 23 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 1

Existing Conditions

Hydrograph type =  Rational Peak discharge =  28.28 cfs
Storm frequency =  1 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  25,453 cuft
Drainage area =  29.350 ac Runoff coeff. =  0.33
Intensity =  2.920 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

4
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Q (cfs)

0.00 0.00

5.00 5.00

10.00 10.00

15.00 15.00
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25.00 25.00

30.00 30.00

Q (cfs)

Time (min)

Existing Conditions

Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Summary Report

5

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 35.95 1 15 32,356 ------ ------ ------ Existing Conditions

19076.ExistingConditions.02.11.2020.gpw Return Period: 2 Year Monday, 03 / 23 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 1

Existing Conditions

Hydrograph type =  Rational Peak discharge =  35.95 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  32,356 cuft
Drainage area =  29.350 ac Runoff coeff. =  0.33
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

6
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0.00 0.00
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Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Summary Report

7

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 50.20 1 15 45,176 ------ ------ ------ Existing Conditions

19076.ExistingConditions.02.11.2020.gpw Return Period: 10 Year Monday, 03 / 23 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 1

Existing Conditions

Hydrograph type =  Rational Peak discharge =  50.20 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  45,176 cuft
Drainage area =  29.350 ac Runoff coeff. =  0.33
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hyd. No. 1 -- 10 Year
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Hydrograph Summary Report

9

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 75.61 1 15 68,053 ------ ------ ------ Existing Conditions

19076.ExistingConditions.02.11.2020.gpw Return Period: 100 Year Monday, 03 / 23 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 1

Existing Conditions

Hydrograph type =  Rational Peak discharge =  75.61 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  68,053 cuft
Drainage area =  29.350 ac Runoff coeff. =  0.33
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydraflow Rainfall Report
11

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 2.9200 0.1000 0.0000 --------

2 110.7137 16.5000 0.9842 --------

3 0.0000 0.0000 0.0000 --------

5 168.3971 19.5000 1.0189 --------

10 183.3473 19.2000 1.0096 --------

25 103.5313 15.9000 0.8218 --------

50 235.4014 19.9000 1.0020 --------

100 83.7894 6.1000 0.7783 --------

File name: KCAPWA.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 2.92 2.92 2.92 2.92 2.92 2.92 2.92 2.92 2.92 2.92 2.92 2.92

2 5.41 4.40 3.71 3.21 2.83 2.53 2.29 2.09 1.92 1.78 1.66 1.55

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.47 5.35 4.56 3.98 3.52 3.16 2.86 2.62 2.41 2.24 2.08 1.95

10 7.35 6.08 5.18 4.52 4.00 3.59 3.26 2.98 2.74 2.54 2.37 2.22

25 8.51 7.14 6.17 5.46 4.90 4.46 4.10 3.79 3.54 3.31 3.12 2.95

50 9.39 7.82 6.70 5.86 5.20 4.68 4.25 3.90 3.60 3.34 3.12 2.92

100 12.87 9.64 7.81 6.62 5.77 5.14 4.65 4.25 3.92 3.65 3.41 3.21

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: P:\DAE Civil\Hydraflow Storm Sewer\SCS Custom Water Quality.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 1.37 3.50 0.00 4.50 5.30 6.10 6.90 7.50

SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 2.90 0.00 4.00

Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10
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2

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Project: 19076.ProposedConditions.03.11.2020.gpw Monday, 03 / 23 / 2020

Hyd. Origin Description

Legend

1 Rational Developed Conditions

2 Reservoir Developed Flow



Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 Rational ------ 30.00 38.13 ------- ------- 53.24 ------- 68.79 80.20 Developed Conditions

2 Reservoir 1 0.000 0.000 ------- ------- 0.000 ------- 0.000 13.29 Developed Flow

Proj. file: 19076.ProposedConditions.03.11.2020.gpw Monday, 03 / 23 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Summary Report

3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 30.00 1 15 26,996 ------ ------ ------ Developed Conditions

2 Reservoir 0.000 1 n/a 0 1 983.01 26,996 Developed Flow

19076.ProposedConditions.03.11.2020.gpw Return Period: 1 Year Monday, 03 / 23 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 1

Developed Conditions

Hydrograph type =  Rational Peak discharge =  30.00 cfs
Storm frequency =  1 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  26,996 cuft
Drainage area =  29.350 ac Runoff coeff. =  0.35
Intensity =  2.920 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 2

Developed Flow

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  1 min Hyd. volume =  0 cuft
Inflow hyd. No. =  1 - Developed Conditions Max. Elevation =  983.01 ft
Reservoir name =  Detention Max. Storage =  26,996 cuft

Storage Indication method used.
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Hyd No. 2 Hyd No. 1 Total storage used = 26,996 cuft



Pond Report 6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Pond No. 1 -  Detention

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 977.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 977.00 665 0 0
1.00 978.00 1,468 1,040 1,040
2.00 979.00 2,585 2,000 3,040
3.00 980.00 4,022 3,277 6,317
4.00 981.00 5,772 4,870 11,187
5.00 982.00 7,822 6,770 17,958
6.00 983.00 10,100 8,936 26,894
7.00 984.00 12,577 11,315 38,208
8.00 985.00 15,256 13,894 52,102
9.00 986.00 18,139 16,675 68,777

10.00 987.00 23,085 20,560 89,337

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) Inactive Inactive Inactive Inactive

Span (in) =  42.00 36.00 0.00 1.50

No. Barrels =  1 1 0 6

Invert El. (ft) =  977.00 983.01 0.00 977.00

Length (ft) =  48.00 6.00 0.00 6.01

Slope (%) =  2.00 2.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No Yes

Crest Len (ft) =  30.00 0.00 0.00 0.00

Crest El. (ft) =  985.69 0.00 0.00 0.00

Weir Coeff. =  2.60 3.33 3.33 3.33

Weir Type =  Broad --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0

Stage (ft)

0.00 977.00

2.00 979.00

4.00 981.00

6.00 983.00

8.00 985.00

10.00 987.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Summary Report

7

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 38.13 1 15 34,317 ------ ------ ------ Developed Conditions

2 Reservoir 0.000 1 n/a 0 1 983.66 34,317 Developed Flow

19076.ProposedConditions.03.11.2020.gpw Return Period: 2 Year Monday, 03 / 23 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 1

Developed Conditions

Hydrograph type =  Rational Peak discharge =  38.13 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  34,317 cuft
Drainage area =  29.350 ac Runoff coeff. =  0.35
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 2

Developed Flow

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  n/a
Time interval =  1 min Hyd. volume =  0 cuft
Inflow hyd. No. =  1 - Developed Conditions Max. Elevation =  983.66 ft
Reservoir name =  Detention Max. Storage =  34,317 cuft

Storage Indication method used.
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Hyd. No. 2 -- 2 Year

Hyd No. 2 Hyd No. 1 Total storage used = 34,317 cuft



Hydrograph Summary Report

10

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 53.24 1 15 47,914 ------ ------ ------ Developed Conditions

2 Reservoir 0.000 1 n/a 0 1 984.70 47,914 Developed Flow

19076.ProposedConditions.03.11.2020.gpw Return Period: 10 Year Monday, 03 / 23 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 1

Developed Conditions

Hydrograph type =  Rational Peak discharge =  53.24 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  47,914 cuft
Drainage area =  29.350 ac Runoff coeff. =  0.35
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 2

Developed Flow

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  10 yrs Time to peak =  n/a
Time interval =  1 min Hyd. volume =  0 cuft
Inflow hyd. No. =  1 - Developed Conditions Max. Elevation =  984.70 ft
Reservoir name =  Detention Max. Storage =  47,914 cuft

Storage Indication method used.
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Hyd. No. 2 -- 10 Year

Hyd No. 2 Hyd No. 1 Total storage used = 47,914 cuft



Hydrograph Summary Report

13

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 80.20 1 15 72,178 ------ ------ ------ Developed Conditions

2 Reservoir 13.29 1 28 10,049 1 986.00 68,728 Developed Flow

19076.ProposedConditions.03.11.2020.gpw Return Period: 100 Year Monday, 03 / 23 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 1

Developed Conditions

Hydrograph type =  Rational Peak discharge =  80.20 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  72,178 cuft
Drainage area =  29.350 ac Runoff coeff. =  0.35
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Hyd. No. 2

Developed Flow

Hydrograph type =  Reservoir Peak discharge =  13.29 cfs
Storm frequency =  100 yrs Time to peak =  28 min
Time interval =  1 min Hyd. volume =  10,049 cuft
Inflow hyd. No. =  1 - Developed Conditions Max. Elevation =  986.00 ft
Reservoir name =  Detention Max. Storage =  68,728 cuft

Storage Indication method used.
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Hydraflow Rainfall Report
16

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 03 / 23 / 2020

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 2.9200 0.1000 0.0000 --------

2 110.7137 16.5000 0.9842 --------

3 0.0000 0.0000 0.0000 --------

5 168.3971 19.5000 1.0189 --------

10 183.3473 19.2000 1.0096 --------

25 103.5313 15.9000 0.8218 --------

50 235.4014 19.9000 1.0020 --------

100 83.7894 6.1000 0.7783 --------

File name: KCAPWA.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 2.92 2.92 2.92 2.92 2.92 2.92 2.92 2.92 2.92 2.92 2.92 2.92

2 5.41 4.40 3.71 3.21 2.83 2.53 2.29 2.09 1.92 1.78 1.66 1.55

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.47 5.35 4.56 3.98 3.52 3.16 2.86 2.62 2.41 2.24 2.08 1.95

10 7.35 6.08 5.18 4.52 4.00 3.59 3.26 2.98 2.74 2.54 2.37 2.22

25 8.51 7.14 6.17 5.46 4.90 4.46 4.10 3.79 3.54 3.31 3.12 2.95

50 9.39 7.82 6.70 5.86 5.20 4.68 4.25 3.90 3.60 3.34 3.12 2.92

100 12.87 9.64 7.81 6.62 5.77 5.14 4.65 4.25 3.92 3.65 3.41 3.21

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: P:\DAE Civil\Hydraflow Storm Sewer\SCS Custom Water Quality.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 1.37 3.50 0.00 4.50 5.30 6.10 6.90 7.50

SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 2.90 0.00 4.00

Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10
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