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Existing Condition Analysis 
 
This project is located at the corner of Pavestone Drive and Independence Avenue, Lee’s Summit, MO. 
The existing site is currently undeveloped and resides in the Little Blue River watershed. The 1.36-acre 
project site currently has a Rational ‘C’ value of 0.32. The site drains overland offsite, primarily from the 
north to south, into the right of way. The table below shows the peak flow for the existing site runoff.  

 

Table 1 – Existing Site Runoff Hydraflow Results 

Storm 

Event 

Pre-developed site 

(cfs) 

2-Yr 2.77 

10-Yr 3.77 

100-Yr 6.61 

 
Soils encountered on the site are 10024- Greenton-Urban land complex, 5 to 9 percent slope, and 10136- 
Sibley-Urban land complex, 2 to 5 percent slopes. Hydrologic Soil Groups of the encountered soils are D 
and C respectively (see Appendix A, NRCS Soil Report).  
 
According to the National Flood Insurance Program, Flood Hazard Boundary Map Panel No. 0430G, 
Community #290174, Dated January 20,2017, the proposed site lies in Zone X, Areas determined to be 
outside the 0.2% annual chance floodplain.  

 
Proposed Condition Analysis   

The proposed improvements for the site include the construction of an office/warehouse building that is 
approximately 11,970 sq.ft., parking lot and drive, a gravel storage yard, and the associated utilities. The 
proposed C value is 0.63. 1.0 acres of the site, including the roof, the storage yard, and the parking lot will 
drain to an on-site underground detention system with an orifice plate inserted into a curb inlet structure. 
This orifice plate has been designed per the BMP manual for the 40-hour extended detention of the 90% 
mean annual event, as well as control the excess runoff for the 2-, 10-, and 100-year peak flow to equal 
to or less than the pre-development numbers. The storm system connects into the public storm sewer box 
on Pavestone Drive. The rest of the site that is not detained consists of various areas near property 
boundaries and within utility easements. These areas could not be detained and will continue to drain 
overland, as the pre-development did, to the right of way. Below, Table 2 shows the peak flow for the 
proposed site after detention.  
 

Table 2 – Proposed Site Runoff with Detention 

Hydraflow Results 

Storm 

Event 

Post-developed site 

(cfs) 

2-Yr 1.28 

10-Yr 2.36 

100-Yr 5.71 
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The Hydraflow results for the site are included in Appendix B. The hydrographs have been labeled to 
correspond with the drainage area map provided in Appendix A. Appendix A also contains C3.2 Storm Plan 
& Profile showing the layout and design of the storm system for the proposed site along with a detail for the 
orifice plate to control flow from the detention system. 

 
Summary  
 
The proposed site will increase the impervious area by 0.68 acres. An onsite detention basin will be used 
to handle the 40-hour extended detention of the 90% mean annual event, as well as control the excess 
runoff for the 2-, 10-, and 100-year peak flow to equal to or less than the pre-development numbers for 1 
acre of the 1.36-acre site. This detention also takes on a small portion of offsite runoff. The remaining 
0.36 acres that is not detained is part of various areas near property boundaries where runoff could not 
be detained due to site constraints, i.e. tying into adjacent topography or within existing utility easements. 
The runoff for the site has still been reduced from the existing runoff. Table 3 below shows the peak flow 
comparison for the existing and proposed site runoff.  

 
Table 3 – Peak Flow Comparison 

 2 Year Storm 
Q (cfs) 

10 Year Storm 
Q (cfs) 

100 Year Storm 
Q (cfs) 

Pre-Development 2.77 3.77 6.61 

Post-Development 
Before Detention 

5.07 6.89 12.07 

Post-Development 
with Detention 

1.28 2.36 5.71 
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Appendix A – Supporting Data 
  



6

Custom Soil Resource Report
Soil Map
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Jackson County, Missouri

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

Map Unit Setting
National map unit symbol: 2qky4
Elevation: 800 to 1,100 feet
Mean annual precipitation: 33 to 41 inches
Mean annual air temperature: 50 to 55 degrees F
Frost-free period: 177 to 220 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Greenton and similar soils: 60 percent
Urban land: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Greenton

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex, concave
Parent material: Loess over residuum weathered from limestone and shale

Typical profile
A - 0 to 16 inches: silty clay loam
Bt1 - 16 to 26 inches: silty clay loam
2Bt2 - 26 to 80 inches: silty clay

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: About 16 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Ecological site: Loess Upland Prairie (R109XY002MO)
Other vegetative classification: Grass/Prairie (Herbaceous Vegetation)
Hydric soil rating: No

Custom Soil Resource Report
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Description of Urban Land

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Across-slope shape: Convex, concave

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

10136—Sibley-Urban land complex, 2 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2ql0j
Mean annual precipitation: 33 to 41 inches
Mean annual air temperature: 50 to 55 degrees F
Frost-free period: 177 to 220 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Sibley and similar soils: 60 percent
Urban land: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sibley

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loess

Typical profile
A - 0 to 17 inches: silt loam
Bt - 17 to 65 inches: silty clay loam
C - 65 to 80 inches: silt loam

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None

Custom Soil Resource Report
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Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: Deep Loess Upland Prairie (R107BY002MO)
Other vegetative classification: Grass/Prairie (Herbaceous Vegetation)
Hydric soil rating: No

Description of Urban Land

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Across-slope shape: Convex

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Custom Soil Resource Report
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USGS The National Map: Orthoimagery.  Data refreshed October 2017.
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Appendix B – Hydraflow Hydrograph Output 
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Project: 18091 Hydraflow detention edits 2018.10.01.gpw Tuesday, 10 / 2 / 2018

Hyd. Origin Description

Legend

1 Rational A1 Existing

2 Rational B1

3 Rational B2

4 Rational B3

5 Rational offsite existing

6 Combine <no description>

7 Reservoir <no description>

8 Combine <no description>

9 Combine <no description>



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 ------ 1.271 2.352 ------- ------- 3.198 ------- ------- 5.601 A1 Existing

2 Rational ------ 1.632 3.021 ------- ------- 4.107 ------- ------- 7.193 B1

3 Rational ------ 0.411 0.760 ------- ------- 1.033 ------- ------- 1.810 B2

4 Rational ------ 0.420 0.778 ------- ------- 1.058 ------- ------- 1.853 B3

5 Rational ------ 0.228 0.422 ------- ------- 0.573 ------- ------- 1.004 offsite existing

6 Combine 2, 3, 2.043 3.781 ------- ------- 5.140 ------- ------- 9.003 <no description>

7 Reservoir 6 0.092 0.739 ------- ------- 1.675 ------- ------- 4.233 <no description>

8 Combine 4, 5, 7 0.707 1.289 ------- ------- 2.367 ------- ------- 5.713 <no description>

9 Combine 1, 5, 1.499 2.774 ------- ------- 3.771 ------- ------- 6.605 <no description>

Proj. file: 18091 Hydraflow detention edits 2018.10.01.gpw Tuesday, 10 / 2 / 2018

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 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 1.271 1 5 381 ------ ------ ------ A1 Existing

2 Rational 1.632 1 5 490 ------ ------ ------ B1

3 Rational 0.411 1 5 123 ------ ------ ------ B2

4 Rational 0.420 1 5 126 ------ ------ ------ B3

5 Rational 0.228 1 5 68 ------ ------ ------ offsite existing

6 Combine 2.043 1 5 613 2, 3, ------ ------ <no description>

7 Reservoir 0.092 1 10 607 6 998.34 581 <no description>

8 Combine 0.707 1 5 801 4, 5, 7 ------ ------ <no description>

9 Combine 1.499 1 5 450 1, 5, ------ ------ <no description>

18091 Hydraflow detention edits 2018.10.01.gpwReturn Period: 1 Year Tuesday, 10 / 2 / 2018

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 1

A1 Existing

Hydrograph type =  Rational Peak discharge =  1.271 cfs
Storm frequency =  1 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  381 cuft
Drainage area =  1.360 ac Runoff coeff. =  0.32*
Intensity =  2.920 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.040 x 0.90) + (1.320 x 0.30)] / 1.360
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Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 2

B1

Hydrograph type =  Rational Peak discharge =  1.632 cfs
Storm frequency =  1 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  490 cuft
Drainage area =  0.810 ac Runoff coeff. =  0.69*
Intensity =  2.920 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.370 x 0.90) + (0.200 x 0.30) + (0.240 x 0.70)] / 0.810
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Hyd. No. 2 -- 1 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 3

B2

Hydrograph type =  Rational Peak discharge =  0.411 cfs
Storm frequency =  1 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  123 cuft
Drainage area =  0.190 ac Runoff coeff. =  0.74*
Intensity =  2.920 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.140 x 0.90) + (0.050 x 0.30)] / 0.190
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Hyd. No. 3 -- 1 Year

Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 4

B3

Hydrograph type =  Rational Peak discharge =  0.420 cfs
Storm frequency =  1 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  126 cuft
Drainage area =  0.360 ac Runoff coeff. =  0.4*
Intensity =  2.920 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.060 x 0.90) + (0.300 x 0.30)] / 0.360
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Hyd. No. 4 -- 1 Year

Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 5

offsite existing

Hydrograph type =  Rational Peak discharge =  0.228 cfs
Storm frequency =  1 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  68 cuft
Drainage area =  0.260 ac Runoff coeff. =  0.3*
Intensity =  2.920 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.570 x 0.90) + (0.260 x 0.70) + (0.530 x 0.30)] / 0.260
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 6

<no description>

Hydrograph type =  Combine Peak discharge =  2.043 cfs
Storm frequency =  1 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  613 cuft
Inflow hyds. =  2, 3 Contrib. drain. area =  1.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 7

<no description>

Hydrograph type =  Reservoir Peak discharge =  0.092 cfs
Storm frequency =  1 yrs Time to peak =  10 min
Time interval =  1 min Hyd. volume =  607 cuft
Inflow hyd. No. =  6 - <no description> Max. Elevation =  998.34 ft
Reservoir name =  30 in. pipe system Max. Storage =  581 cuft

Storage Indication method used.
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Hyd No. 7 Hyd No. 6 Total storage used = 581 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 8

<no description>

Hydrograph type =  Combine Peak discharge =  0.707 cfs
Storm frequency =  1 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  801 cuft
Inflow hyds. =  4, 5, 7 Contrib. drain. area =  0.620 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 9

<no description>

Hydrograph type =  Combine Peak discharge =  1.499 cfs
Storm frequency =  1 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  450 cuft
Inflow hyds. =  1, 5 Contrib. drain. area =  1.620 ac
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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 2.352 1 5 706 ------ ------ ------ A1 Existing

2 Rational 3.021 1 5 906 ------ ------ ------ B1

3 Rational 0.760 1 5 228 ------ ------ ------ B2

4 Rational 0.778 1 5 234 ------ ------ ------ B3

5 Rational 0.422 1 5 126 ------ ------ ------ offsite existing

6 Combine 3.781 1 5 1,134 2, 3, ------ ------ <no description>

7 Reservoir 0.739 1 9 1,128 6 998.89 1,006 <no description>

8 Combine 1.289 1 5 1,488 4, 5, 7 ------ ------ <no description>

9 Combine 2.774 1 5 832 1, 5, ------ ------ <no description>

18091 Hydraflow detention edits 2018.10.01.gpwReturn Period: 2 Year Tuesday, 10 / 2 / 2018

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 1

A1 Existing

Hydrograph type =  Rational Peak discharge =  2.352 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  706 cuft
Drainage area =  1.360 ac Runoff coeff. =  0.32*
Intensity =  5.406 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.040 x 0.90) + (1.320 x 0.30)] / 1.360
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 2

B1

Hydrograph type =  Rational Peak discharge =  3.021 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  906 cuft
Drainage area =  0.810 ac Runoff coeff. =  0.69*
Intensity =  5.406 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.370 x 0.90) + (0.200 x 0.30) + (0.240 x 0.70)] / 0.810
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 3

B2

Hydrograph type =  Rational Peak discharge =  0.760 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  228 cuft
Drainage area =  0.190 ac Runoff coeff. =  0.74*
Intensity =  5.406 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.140 x 0.90) + (0.050 x 0.30)] / 0.190
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 4

B3

Hydrograph type =  Rational Peak discharge =  0.778 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  234 cuft
Drainage area =  0.360 ac Runoff coeff. =  0.4*
Intensity =  5.406 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.060 x 0.90) + (0.300 x 0.30)] / 0.360
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 5

offsite existing

Hydrograph type =  Rational Peak discharge =  0.422 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  126 cuft
Drainage area =  0.260 ac Runoff coeff. =  0.3*
Intensity =  5.406 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.570 x 0.90) + (0.260 x 0.70) + (0.530 x 0.30)] / 0.260
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 6

<no description>

Hydrograph type =  Combine Peak discharge =  3.781 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  1,134 cuft
Inflow hyds. =  2, 3 Contrib. drain. area =  1.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 7

<no description>

Hydrograph type =  Reservoir Peak discharge =  0.739 cfs
Storm frequency =  2 yrs Time to peak =  9 min
Time interval =  1 min Hyd. volume =  1,128 cuft
Inflow hyd. No. =  6 - <no description> Max. Elevation =  998.89 ft
Reservoir name =  30 in. pipe system Max. Storage =  1,006 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 8

<no description>

Hydrograph type =  Combine Peak discharge =  1.289 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  1,488 cuft
Inflow hyds. =  4, 5, 7 Contrib. drain. area =  0.620 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 9

<no description>

Hydrograph type =  Combine Peak discharge =  2.774 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  832 cuft
Inflow hyds. =  1, 5 Contrib. drain. area =  1.620 ac
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Hydrograph Summary Report

23

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 3.198 1 5 959 ------ ------ ------ A1 Existing

2 Rational 4.107 1 5 1,232 ------ ------ ------ B1

3 Rational 1.033 1 5 310 ------ ------ ------ B2

4 Rational 1.058 1 5 317 ------ ------ ------ B3

5 Rational 0.573 1 5 172 ------ ------ ------ offsite existing

6 Combine 5.140 1 5 1,542 2, 3, ------ ------ <no description>

7 Reservoir 1.675 1 8 1,536 6 999.18 1,221 <no description>

8 Combine 2.367 1 7 2,025 4, 5, 7 ------ ------ <no description>

9 Combine 3.771 1 5 1,131 1, 5, ------ ------ <no description>

18091 Hydraflow detention edits 2018.10.01.gpwReturn Period: 10 Year Tuesday, 10 / 2 / 2018

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 1

A1 Existing

Hydrograph type =  Rational Peak discharge =  3.198 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  959 cuft
Drainage area =  1.360 ac Runoff coeff. =  0.32*
Intensity =  7.348 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.040 x 0.90) + (1.320 x 0.30)] / 1.360
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 2

B1

Hydrograph type =  Rational Peak discharge =  4.107 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  1,232 cuft
Drainage area =  0.810 ac Runoff coeff. =  0.69*
Intensity =  7.348 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.370 x 0.90) + (0.200 x 0.30) + (0.240 x 0.70)] / 0.810
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 3

B2

Hydrograph type =  Rational Peak discharge =  1.033 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  310 cuft
Drainage area =  0.190 ac Runoff coeff. =  0.74*
Intensity =  7.348 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.140 x 0.90) + (0.050 x 0.30)] / 0.190
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 4

B3

Hydrograph type =  Rational Peak discharge =  1.058 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  317 cuft
Drainage area =  0.360 ac Runoff coeff. =  0.4*
Intensity =  7.348 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.060 x 0.90) + (0.300 x 0.30)] / 0.360
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 5

offsite existing

Hydrograph type =  Rational Peak discharge =  0.573 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  172 cuft
Drainage area =  0.260 ac Runoff coeff. =  0.3*
Intensity =  7.348 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.570 x 0.90) + (0.260 x 0.70) + (0.530 x 0.30)] / 0.260
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 6

<no description>

Hydrograph type =  Combine Peak discharge =  5.140 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  1,542 cuft
Inflow hyds. =  2, 3 Contrib. drain. area =  1.000 ac

29

0 1 2 3 4 5 6 7 8 9 10

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

Q (cfs)

Time (min)

<no description>

Hyd. No. 6 -- 10 Year

Hyd No. 6 Hyd No. 2 Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 7

<no description>

Hydrograph type =  Reservoir Peak discharge =  1.675 cfs
Storm frequency =  10 yrs Time to peak =  8 min
Time interval =  1 min Hyd. volume =  1,536 cuft
Inflow hyd. No. =  6 - <no description> Max. Elevation =  999.18 ft
Reservoir name =  30 in. pipe system Max. Storage =  1,221 cuft

Storage Indication method used.

30

0 20 40 60 80 100 120 140 160 180 200 220 240

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

Q (cfs)

Time (min)

<no description>

Hyd. No. 7 -- 10 Year

Hyd No. 7 Hyd No. 6 Total storage used = 1,221 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 8

<no description>

Hydrograph type =  Combine Peak discharge =  2.367 cfs
Storm frequency =  10 yrs Time to peak =  7 min
Time interval =  1 min Hyd. volume =  2,025 cuft
Inflow hyds. =  4, 5, 7 Contrib. drain. area =  0.620 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 9

<no description>

Hydrograph type =  Combine Peak discharge =  3.771 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  1,131 cuft
Inflow hyds. =  1, 5 Contrib. drain. area =  1.620 ac
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Hydrograph Summary Report

33

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 5.601 1 5 1,680 ------ ------ ------ A1 Existing

2 Rational 7.193 1 5 2,158 ------ ------ ------ B1

3 Rational 1.810 1 5 543 ------ ------ ------ B2

4 Rational 1.853 1 5 556 ------ ------ ------ B3

5 Rational 1.004 1 5 301 ------ ------ ------ offsite existing

6 Combine 9.003 1 5 2,701 2, 3, ------ ------ <no description>

7 Reservoir 4.233 1 8 2,695 6 1000.09 1,780 <no description>

8 Combine 5.713 1 7 3,552 4, 5, 7 ------ ------ <no description>

9 Combine 6.605 1 5 1,982 1, 5, ------ ------ <no description>

18091 Hydraflow detention edits 2018.10.01.gpwReturn Period: 100 Year Tuesday, 10 / 2 / 2018

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 1

A1 Existing

Hydrograph type =  Rational Peak discharge =  5.601 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  1,680 cuft
Drainage area =  1.360 ac Runoff coeff. =  0.32*
Intensity =  12.871 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.040 x 0.90) + (1.320 x 0.30)] / 1.360
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 2

B1

Hydrograph type =  Rational Peak discharge =  7.193 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  2,158 cuft
Drainage area =  0.810 ac Runoff coeff. =  0.69*
Intensity =  12.871 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.370 x 0.90) + (0.200 x 0.30) + (0.240 x 0.70)] / 0.810
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 3

B2

Hydrograph type =  Rational Peak discharge =  1.810 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  543 cuft
Drainage area =  0.190 ac Runoff coeff. =  0.74*
Intensity =  12.871 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.140 x 0.90) + (0.050 x 0.30)] / 0.190
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 4

B3

Hydrograph type =  Rational Peak discharge =  1.853 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  556 cuft
Drainage area =  0.360 ac Runoff coeff. =  0.4*
Intensity =  12.871 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.060 x 0.90) + (0.300 x 0.30)] / 0.360
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 5

offsite existing

Hydrograph type =  Rational Peak discharge =  1.004 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  301 cuft
Drainage area =  0.260 ac Runoff coeff. =  0.3*
Intensity =  12.871 in/hr Tc by User =  5.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(0.570 x 0.90) + (0.260 x 0.70) + (0.530 x 0.30)] / 0.260
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 6

<no description>

Hydrograph type =  Combine Peak discharge =  9.003 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  2,701 cuft
Inflow hyds. =  2, 3 Contrib. drain. area =  1.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 7

<no description>

Hydrograph type =  Reservoir Peak discharge =  4.233 cfs
Storm frequency =  100 yrs Time to peak =  8 min
Time interval =  1 min Hyd. volume =  2,695 cuft
Inflow hyd. No. =  6 - <no description> Max. Elevation =  1000.09 ft
Reservoir name =  30 in. pipe system Max. Storage =  1,780 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 10 / 2 / 2018

Hyd. No. 8

<no description>

Hydrograph type =  Combine Peak discharge =  5.713 cfs
Storm frequency =  100 yrs Time to peak =  7 min
Time interval =  1 min Hyd. volume =  3,552 cuft
Inflow hyds. =  4, 5, 7 Contrib. drain. area =  0.620 ac
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Hyd. No. 9

<no description>

Hydrograph type =  Combine Peak discharge =  6.605 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1 min Hyd. volume =  1,982 cuft
Inflow hyds. =  1, 5 Contrib. drain. area =  1.620 ac
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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: Sample.pcp

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

SCS 24-hour 1.37 2.20 0.00 3.30 4.25 5.77 6.80 7.95

SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 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


