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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 5.57 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.
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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 5.57 acres, with the entirety of the property being pervious
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
pervious area. The area for the two existing ponds was added to the overall impervious area
contributing to runoff. The total runoff volume, including the areas for the existing ponds, will be
considered 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 34.18
10-Yr 47.72
100-Yr 71.89
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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 0.60 acres
to 2.90 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 by way of natural topography and proposed
storm sewer network 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 39.21
10-Yr 53.77
100-Yr 89.21

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 1.00
10-Yr 2.60
100-Yr 17.38

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.

%% 4301 INDIAN CREEK PARKWAY OVERLAND PARK, KANSAS 66207 .COM



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, per the requirements set
by APWA Section 5601.5.A.4.a. The discharge rates are controlled by a proposed storm structure
to maintain release rates less than the rates, while also achieving water quality requirements
indicated within APWA Section 5608.4.C.1, where post-development peak discharge rates shall
not exceed those indicated below:
e 50% storm peak rate less than or equal to 0.5 cfs per acre
o Site specific allowable release rate: 14.68
e 10% storm peak rate less than or equal to 2.0 cfs per acre
o Site specific allowable release rate: 58.7
e 1% storm peak rate less than or equal to 3.0 cfs per acre
o Site specific allowable release rate: 88.05

The above site specific release rates are considerably high due to the large area that is under
consideration for detention design. Using a larger time of concentration for the undeveloped areas
provides skewed release rates as the developed area is conveyed through the system before the
additional impact of the undeveloped areas, yielding in a reduction in release rates for post-
development conditions. Adjusting time of concentration to allow for contribution from the
undeveloped grass land before developed area is released allows a more intuitive understanding of
overall volume of runoff to be detained and released.

The design of the detention basin and outlet elevations were determined by using varying rainfall
events to both effectively discharge the collected runoff and 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 extended
detention requirement for comprehensive control.

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 to
the east.

A spillway for the proposed detention pond was designed using the 100-yr water surface elevation
of 985.67°. Manipulating the design within the Hydraflows program to simulate clogged
conditions and zero available storage the spillway crest elevation was set 0.5’ above the 100-yr
water surface elevation at 986.37°. One foot of freeboard is available above the 100-yr water
surface elevation to the top of the berm at 987°. The emergency spillway will allow the overflow
to drain towards NE Independence Ave, and into the existing storm infrastructure.
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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 considered 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 Pre-development Post-development Difference
(yr) Discharge (cfs) Discharge (cfs) (cfs)
2 34.18 1.00 33.18
10 47.72 2.60 45.12
100 71.89 17.38 54.51
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Appendix A

Supporting Data
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Soil Map—Jackson County, Missouri
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Soil Map—Jackson County, Missouri
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Soil Map—Jackson County, Missouri

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
10024 Greenton-Urban land complex, 4.0 98.8%
5 to 9 percent slopes
10128 Sharpsburg-Urban land 0.0 1.2%
complex, 2 to 5 percent
slopes
Totals for Area of Interest 4.0 100.0%
UsDA  Natural Resources Web Soil Survey 2/20/2020
==l Conservation Service National Cooperative Soil Survey Page 3 of 3
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Local Benchmarks: %BM—#

BM—1: Storm Structure, Manhole Cover
Elevation: 982.05’
N: 1013823.1378
E: 2827361.8656

BM—2: Storm Structure, Manhole Cover
Elevation: 1001.21°

N: 1013384.7454

E: 2827199.0101

Floodplain Note:

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.
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Local Benchmarks: %BM—#

BM—1: Storm Structure, Manhole Cover
Elevation: 982.05’
N: 1013823.1378
E: 2827361.8656

BM—2: Storm Structure, Manhole Cover
Elevation: 1001.21°

N: 1013384.7454

E: 2827199.0101

Floodplain Note:

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.
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Appendix B

Existing Conditions Hydraflow Hydrograph Output Data
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Watershed Model Schematic

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

Y

Legend

Hyd. Origin Description
1 Rational Area 1-1

2 Rational Area 1-2

3 Rational Area 1-3

4 Combine Total Existing

Project: 19076.ExistingConditions.01.22.2021.gpw Friday, 01 /22 /2021
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Hyd rog rap h Retu rn Perl Od Recq-eiraﬂow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

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 | - 8.491 10.79 | - | - 15.07 | - 19.47 22.70 | Area1-1
2 |Rational | - 3.933 5.000 | - | - 6.981 | - 9.020 10.52 | Area1-2
3 |Rational | - 14.46 1839 | - | - 2567 | - 33.17 38.67 | Area1-3
4 |Combine 1,2,3 26.89 3418 | - | - 4772 | - 61.66 71.89 | Total Existing

Proj. file: 19076.ExistingConditions.01.22.2021.gpw Friday, 01 /22 /2021




Hydrograph Summary Report

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

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 10.79 1 15 97114 | - | | Area 1-1
2 |Rational 5.000 1 15 4500 | - | e - Area 1-2
3 |Rational 18.39 1 15 16,548 | - | | e Area 1-3
4 |Combine 34.18 1 15 30,762 1,2,3 | | e Total Existing

19076.ExistingConditions.01.22.2021.gpw

Return Period: 2 Year

Friday, 01 /22 /2021




Hydrograph Report

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

Friday, 01 /22 /2021

Hyd. No. 1

Area 1-1

Hydrograph type = Rational Peak discharge = 10.79 cfs

Storm frequency = 2yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 9,714 cuft

Drainage area = 9.380 ac Runoff coeff. = 0.31

Intensity = 3.712in/hr Tc by User = 15.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 1-1

Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)

12.00 12.00

10.00 //\\ 10.00
8.00 // \\ 8.00
6.00 /// \\\ 6.00
4.00 // \\ 4.00
2.00 // \\ 2.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

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

Friday, 01 /22 /2021

Hyd. No. 2

Area 1-2

Hydrograph type = Rational Peak discharge = 5.000 cfs

Storm frequency = 2yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 4,500 cuft

Drainage area = 4.490 ac Runoff coeff. = 0.3

Intensity = 3.712in/hr Tc by User = 15.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 1-2

Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)
5.00 /\ 5.00
4.00 4.00
3.00 // \\ 3.00
2.00 2.00
1.00 // \\ 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

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

Hyd. No. 3
Area 1-3

Friday, 01 /22 /2021

Hydrograph type = Rational Peak discharge = 18.39 cfs
Storm frequency = 2yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 16,548 cuft
Drainage area = 15.480 ac Runoff coeff. = 0.32
Intensity = 3.712in/hr Tc by User = 15.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 1-3

Q (cfs) Hyd. No. 3 - 2 Year Q (cfs)
21.00 21.00
18.00 /A\ 18.00
15.00 // \\ 15.00
12.00 / \ 12.00

9.00 / AN 9.00

6.00
/

\ 6.00

3.00 7

\\ 3.00

0.00

8 10 12 14

16 18 20 22

24

0.00
26 28 30

Time (min)



Hydrograph Report

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

Hyd. No. 4
Total Existing

Friday, 01 /22 /2021

Hydrograph type = Combine Peak discharge = 34.18 cfs
Storm frequency = 2yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 30,762 cuft
Inflow hyds. =1,2,3 Contrib. drain. area = 29.350 ac
Total Existing
Q (cfs) Hyd. No. 4 - 2 Year Q (cfs)
35.00 35.00
30.00 // \\ 30.00
25.00 // \\ 25.00
20.00 // \\ 20.00
/ AN N
15.00 7 /, ‘\ \ 15.00
10.00 ,/ // \\\\ 10.00
5.00 / /// ——— \\\ \ 5.00
/ // \\ \
1 N
" S —
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)

= Hyd No. 4 = Hyd No. 1 = Hyd No. 2

——— Hyd No. 3



Hydrograph Summary Report

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

8

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 15.07 1 15 13563 | - | | - Area 1-1
2 |Rational 6.981 1 15 6,283 | - | e e Area 1-2
3 |Rational 25.67 1 15 23,105 | - | | - Area 1-3
4 |Combine 47.72 1 15 42,951 1,2,3 | | e Total Existing

19076.ExistingConditions.01.22.2021.gpw

Return Period: 10 Year

Friday, 01 /22 /2021




Hydrograph Report

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

Friday, 01 /22 /2021

Hyd. No. 1
Area 1-1
Hydrograph type = Rational Peak discharge = 15.07 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 13,563 cuft
Drainage area = 9.380 ac Runoff coeff. = 0.31
Intensity = 5.183 in/hr Tc by User = 15.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 1-1
Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)
18.00 18.00
15.00 /‘\ 15.00
12.00 12.00
9.00 // \\ 9.00
6.00 6.00
3.00 // \\ 3.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



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

Friday, 01 /22 /2021

Hyd. No. 2

Area 1-2

Hydrograph type = Rational Peak discharge = 6.981 cfs

Storm frequency = 10 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 6,283 cuft
Drainage area = 4.490 ac Runoff coeff. = 0.3

Intensity = 5.183 in/hr Tc by User = 15.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 1-2
Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
7.00 /\ 7.00
6.00 // \\ 6.00
5.00 // \\ 5.00
4.00 / \ 4.00
/ / \\
3.00 74 N 3.00
2.00 \\ 2.00
1.00 / \ 1.00
0.00 0.00
0 2 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



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

Friday, 01 /22 /2021

Hyd. No. 3
Area 1-3
Hydrograph type = Rational Peak discharge = 25.67 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 23,105 cuft
Drainage area = 15.480 ac Runoff coeff. = 0.32
Intensity = 5.183 in/hr Tc by User = 15.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 1-3
Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 // \\ 20.00
16.00 // \\ 16.00
12.00 // \\ 12.00
8.00 // \\ 8.00
4.00 ,/ \\ 4.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 01 /22 / 2021
Hyd. No. 4
Total Existing
Hydrograph type = Combine Peak discharge = 47.72 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 42,951 cuft
Inflow hyds. =1,2,3 Contrib. drain. area = 29.350 ac
Total Existing
Q (cfs) Q (cfs)

Hyd. No. 4 -- 10 Year
50.00 50.00

2
40.00 / \ 40.00

30.00 / \ 30.00
// . N\
20.00 - -

\
/
et

/ \ \ 20.00
10.00 // i// //\\ \\\\\ 10.00
- — T~
e
Time (min)

= Hyd No. 4 == Hyd No. 1 = Hyd No. 2 = Hyd No. 3



Hydrograph Summary Report

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

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 22.70 1 15 20431 | - | | - Area 1-1
2 |Rational 10.52 1 15 9464 | - | | e Area 1-2
3 |Rational 38.67 1 15 34806 | - | | Area 1-3
4 |Combine 71.89 1 15 64,701 1,2,3 | | e Total Existing

19076.ExistingConditions.01.22.2021.gpw

Return Period: 100 Year

Friday, 01 /22 /2021




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

Friday, 01 /22 /2021

Hyd. No. 1

Area 1-1

Hydrograph type = Rational Peak discharge = 22.70 cfs

Storm frequency = 100 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 20,431 cuft

Drainage area = 9.380 ac Runoff coeff. = 0.31

Intensity = 7.807 in/hr Tc by User = 15.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 1-1

Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)

24.00 24.00

20.00 // \\ 20.00

16.00 / \ 16.00

/ \

12.00 12.00
8.00 // \\ 8.00
4.00 / \ 4.00

/ N\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



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

Friday, 01 /22 /2021

Hyd. No. 2
Area 1-2
Hydrograph type = Rational Peak discharge = 10.52 cfs
Storm frequency = 100 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 9,464 cuft
Drainage area = 4490 ac Runoff coeff. =
Intensity = 7.807 in/hr Tc by User = 15.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =
Area 1-2
Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
12.00 12.00
10.00 /,/\\\ 10.00
8.00 // \\ 8.00
6.00 / \ 6.00
/ / \\
4.00 // 4.00
2.00 // \ 2.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 28 30
Time (min)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 3
Area 1-3
Hydrograph type = Rational Peak discharge = 38.67 cfs
Storm frequency = 100 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 34,806 cuft
Drainage area = 15.480 ac Runoff coeff. = 0.32
Intensity = 7.807 in/hr Tc by User = 15.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =
Area 1-3

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
40.00 40.00
30.00 // \\ 30.00
20.00 /' \\ 20.00
10.00 / \ 10.00

0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 01 /22 / 2021
Hyd. No. 4
Total Existing
Hydrograph type = Combine Peak discharge = 71.89 cfs
Storm frequency = 100 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 64,701 cuft
Inflow hyds. =1,2,3 Contrib. drain. area = 29.350 ac

Total Existing
Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
80.00 80.00
70.00 /A\ 70.00
60.00 // \\ 60.00

50.00 // \ 50.00
40.00 /,/ ~ \\\ 40.00
30.00 - / \ - 30.00

s - \\
/ S ~ RN \
20.00 / s // \\ N s 20.00
/ - ~— \
" T~
10.00 / /,/ — - — \‘\\ 10.00
s T —
| "] e —
—— ——
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydraflow Rainfall Report

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

Friday, 01 /22 /2021

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 2.37 222
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 6.62 577 5.14 4.65 4.25 3.92 3.65 3.41 3.21

Tc = time in minutes. Values may exceed 60.

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

Rainfall Precipitation Table (in)

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




Appendix C

Proposed Conditions Hydraflow Output Data

%% 4301 INDIAN CREEK PARKWAY OVERLAND PARK, KANSAS 66207
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Watershed Model Schematic

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

Legend

Hyd. Origin

1 Rational
2 Rational
3 Rational
4 Rational
5 Rational
6 Rational
7 Rational
8 Rational
9 Rational
10 Rational
11 Rational
12  Combine
13  Combine
14  Combine
15 Combine
16  Reservoir
17 Combine

Description

Area 2-1

Area 2-2

Area 2-3

Area 2-4

Area 2-5

Area 2-6

Area 2-7

Area 2-8

Area 2-9

Area 2-10

Area 2-11

Combined 1
Combined 2
Combined 3

TOTAL TO DETENTION
TOTAL DETENTION
TOTAL RUNOFF

—_
—_

Project: 19076.ProposedConditions.11.05.2020.gpw

Friday, 01 /22 /2021
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Hyd rog rap h Retu rn Perl Od Rec%raﬂow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

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 | @ -—-- 8.491 1279 | - 15.57 17.68 21.26 | - 28.02 | Area 2-1

2 |Rational | - 3.933 5.927 | - 7.213 8.189 9.849 | - 12.98 | Area2-2

3 |Rational | - 10.07 17.09 | - 20.61 23.40 2761 | - 39.03 | Area2-3

4 |Rational | - 1.993 3.689 | -———-- 4.416 5.015 5815 | - 8.784 | Area2-4

5 |Rational | - 0.368 0.681 | --——-- 0.815 0.926 1.074 | - 1.622 | Area2-5

6 |Rational | - 2.197 4.067 | - 4.868 5.529 6410 | - 9.684 | Area2-6

7 |Rational | - 1.285 2378 | - 2.847 3.233 3.749 | - 5.663 | Area2-7

8 |Rational | - 0.728 1.348 | - 1.614 1.833 2125 | - 3.210 | Area2-8

9 |Rational | - 0.631 1.168 | -——-- 1.398 1.587 1.840 | - 2.780 | Area2-9

10 |Rational | -—-- 0.918 1.700 | --——-- 2.035 2.311 2680 | -—-- 4.048 | Area2-10

11 |Rational | ---- 0.450 0.832 | - 0.996 1.132 1312 | - 1.982 | Area2-11

12 |Combine 1,2,3, 18.77 30.19 | - 36.55 41.51 49.38 | - 67.73 | Combined 1

13 |Combine 4,5,7, 3.646 6.749 | - 8.078 9.175 1064 | - 16.07 | Combined 2

14 |Combine 6,8,9, 4.474 8.283 | - 9.914 11.26 13.06 | - 19.72 | Combined 3

15 |Combine 12, 11(()3 14| 23.64 39.21 | - 47.35 53.77 63.60 | ---—-- 89.21 | TOTAL TO DETENTION

16 |Reservoir 15 0.364 0.519 | - 0.931 2.589 6.576 | - 17.38 | TOTAL DETENTION

17 |Combine 11,16 0.549 0.996 | -—--- 1.194 2.589 6.576 | ---—- 17.38 | TOTAL RUNOFF

Proj. file: 19076.ProposedConditions.11.05.2020.gpw Friday, 01 /22 /2021




Hydrograph Summary Report

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

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 12.79 1 10 7677 | - | | Area 2-1

2  |Rational 5.927 1 10 3556 | - | | Area 2-2

3 |Rational 17.09 1 7 7176 | - | | Area 2-3

4 |Rational 3.689 1 5 1,107 | - | e e Area 2-4

5 |Rational 0.681 1 5 o0 A IR T — Area 2-5

6 |Rational 4.067 1 5 1,220 | - | | - Area 2-6

7 |Rational 2.378 1 5 M4 | | | - Area 2-7

8 |Rational 1.348 1 5 404 | - | | e Area 2-8

9 |Rational 1.168 1 5 fc 1510 I et i — Area 2-9

10 |Rational 1.700 1 5 510 | - | | Area 2-10

11 |Rational 0.832 1 5 250 | - | e e Area 2-11

12 |Combine 30.19 1 7 18,409 1,2,3, |  — | Combined 1

13 |Combine 6.749 1 5 2,025 4,57, | - | Combined 2

14 |Combine 8.283 1 5 2,485 6,89 | - | Combined 3

15 |Combine 39.21 1 7 22,919 12, 11%, 14| —— | TOTAL TO DETENTION

16 |Reservoir 0.519 1 20 22,632 15 982.70 22,520 TOTAL DETENTION

17 |Combine 0.996 1 5 22,882 11,16 |  —— | TOTAL RUNOFF

19076.ProposedConditions.11.05.2020.gpw

Return Period: 2 Year

Friday, 01 /22 /2021




Hydrograph Report

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

Hyd. No. 1
Area 2-1

Friday, 01 /22 /2021

Hydrograph type = Rational Peak discharge = 12.79 cfs
Storm frequency = 2yrs Time to peak = 0.17 hrs
Time interval = 1 min Hyd. volume = 7,677 cuft
Drainage area = 9.380 ac Runoff coeff. = 0.31
Intensity = 4.400 in/hr Tc by User = 10.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 21
Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
14.00 14.00
12.00 //\\ 12.00
10.00 - - 10.00
8.00 /, \\ 8.00
6.00 6.00

4.00 /

\ 4.00

2.00 / \ 2.00
0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3

Time (hrs)

== Hyd No. 1



Hydrograph Report

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

Friday, 01 /22 /2021

Hyd. No. 2

Area 2-2

Hydrograph type = Rational Peak discharge = 5.927 cfs

Storm frequency = 2yrs Time to peak = 0.17 hrs

Time interval = 1 min Hyd. volume = 3,556 cuft

Drainage area = 4.490 ac Runoff coeff. = 0.3

Intensity = 4.400 in/hr Tc by User = 10.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-2

Q(cfs) Hyd. No. 2 -- 2 Year Q(cfs)
6.00 6.00
5.00 / \ 5.00
4.00 // \\ 4.00
3.00 // \\ 3.00
2.00 2.00
1.00 / N 1.00
0.00 0.00

0.0 0.0 0.1 0.1 0.2 0.2 0.2 0.3 0.3
Time (hrs)

= Hyd No. 2



Hydrograph Report

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

Hyd. No. 3
Area 2-3

Friday, 01 /22 /2021

Hydrograph type = Rational Peak discharge = 17.09 cfs
Storm frequency = 2yrs Time to peak = 0.12 hrs
Time interval = 1 min Hyd. volume = 7,176 cuft
Drainage area = 11.500 ac Runoff coeff. =
Intensity = 4.952 in/hr Tc by User = 7.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =
Area 2-3
Q (cfs) Hyd. No. 3 - 2 Year Q (cfs)
18.00 18.00
15.00 ,/ \\ 15.00
12.00 / \ 12.00
9.00 // \\ 9.00
6.00 // \ 6.00
3.00 74 \ 3.00
0.00 0.00
6o o0 00 01 O0O1 01 01 01 01 02 02 02 02 02 02
Time (hrs)

——— Hyd No. 3



Hydrograph Report

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

Hyd. No. 4
Area 2-4

Friday, 01 /22 /2021

Hydrograph type = Rational Peak discharge = 3.689 cfs

Storm frequency = 2yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 1,107 cuft

Drainage area = 1.050 ac Runoff coeff. = 0.65

Intensity = 5.406 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 24

Q (cfs) Hyd. No. 4 - 2 Year Q (cfs)
4.00 4.00
3.00 i/ N 3.00
2.00 / \ 2.00
1.00 // \\ 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

= Hyd No. 4



Hydrograph Report

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

Hyd. No. 5
Area 2-5

Friday, 01 /22 /2021

Hydrograph type = Rational Peak discharge = 0.681 cfs

Storm frequency = 2yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 204 cuft

Drainage area = 0.200 ac Runoff coeff. = 0.63

Intensity = 5.406 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-5

Q (cfs) Hyd. No. 5 - 2 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 // \\ 0.60
0.50 // \\ 0.50
0.40 / \ 0.40
0.30 7 AN 0.30
0.20 / \\ 0.20
0.10 / AN 0.10
0.00 0.00

0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

——— Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 01 /22 / 2021
Hyd. No. 6
Area 2-6
Hydrograph type = Rational Peak discharge = 4.067 cfs
Storm frequency = 2yrs Time to peak = 0.08 hrs
Time interval = 1 min Hyd. volume = 1,220 cuft
Drainage area = 0.990 ac Runoff coeff. = 0.76
Intensity = 5.406 in/hr Tc by User = 5.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact = 1/
Area 2-6
Q (cfs) Hyd. No. 6 - 2 Year Q (cfs)
5.00 5.00
4.00 A\ 4.00

3.00 / \ 3.00

2.00 / \ 2.00

1.00 / \ 1.00
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2

Time (hrs)

== Hyd No. 6



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

Friday, 01 /22 /2021

Hyd. No. 7
Area 2-7
Hydrograph type = Rational Peak discharge = 2.378 cfs
Storm frequency = 2yrs Time to peak = 0.08 hrs
Time interval = 1 min Hyd. volume = 714 cuft
Drainage area = 0.500 ac Runoff coeff. = 0.88
Intensity = 5.406 in/hr Tc by User = 5.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 2-7
Q (cfs) Hyd. No. 7 - 2 Year Q (cfs)
3.00 3.00
2. / \ 2.
00 V4 N 00
1.00 7 N 1.00
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

== Hyd No. 7



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

Friday, 01 /22 /2021

Hyd. No. 8

Area 2-8

Hydrograph type = Rational Peak discharge = 1.348 cfs

Storm frequency = 2yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 404 cuft

Drainage area = 0.290 ac Runoff coeff. = 0.86

Intensity = 5.406 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-8

Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs)
2.00 2.00
1.00 // \\ 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

——— Hyd No. 8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 9
Area 2-9
Hydrograph type = Rational Peak discharge = 1.168 cfs
Storm frequency = 2yrs Time to peak = 0.08 hrs
Time interval = 1 min Hyd. volume = 350 cuft
Drainage area = 0.240 ac Runoff coeff. =09
Intensity = 5.406 in/hr Tc by User = 5.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 2-9
Q (cfs) Hyd. No. 9 - 2 Year Q (cfs)
2.00 2.00
1.00 / \ 1.00
/ ! \\
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

——— Hyd No. 9
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 10

Area 2-10

Hydrograph type = Rational Peak discharge = 1.700 cfs

Storm frequency = 2yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 510 cuft

Drainage area = 0.370 ac Runoff coeff. = 0.85

Intensity = 5.406 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-10

Q (cfs) Hyd. No. 10 - 2 Year Q (cfs)
2.00 2.00
1.00 / N 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

== Hyd No. 10
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd.

No. 11

Area 2-11

Friday, 01 /22 /2021

Hydrograph type = Peak discharge = 0.832 cfs

Storm frequency = Time to peak = 0.08 hrs

Time interval = Hyd. volume = 250 cuft

Drainage area = Runoff coeff. = 0.44

Intensity = 5.406 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact = 1/

Area 2-11

Q (cfs) Hyd. No. 11 - 2 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 // \\ 0.80
0.70 0.70

/ N
0.60 0.60
0.50 0.50
0.40 / 0.40
0.30 // \ 0.30
0.20 0.20
/ : \\

0.10 0.10
0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2

Time (hrs)

== Hyd No. 11
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 12
Combined 1
Hydrograph type = Combine Peak discharge = 30.19 cfs
Storm frequency = 2yrs Time to peak = 0.12 hrs
Time interval = 1 min Hyd. volume = 18,409 cuft
Inflow hyds. =1,2,3 Contrib. drain. area = 25.370 ac
Combined 1
Q(cfs) Hyd. No. 12 - 2 Year Q(cfs)
35.00 35.00
30.00 o~ 30.00
25.00 / 25.00
20.00 / 20.00
15.00 / ,/\‘ \ 15.00
10.00 / / \ \\\ 10.00
/ e ) \
5.00 i 5.00
/ — \
/ \
/ \
0.00 - 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3
Time (hrs)
== Hyd No. 12 == Hyd No. 1 = Hyd No. 2 = Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd. No. 13
Combined 2

Friday, 01 /22 /2021

Hydrograph type = Combine Peak discharge = 6.749 cfs

Storm frequency = 2yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 2,025 cuft

Inflow hyds. = 4,57 Contrib. drain.area = 1.750 ac

Combined 2

Q (cfs) Hyd. No. 13 - 2 Year Q (cfs)
7.00 7.00
6.00 //\\ 6.00
5.00 5.00
4.00 / \ 4.00
3.00 / \ 3.00

2.00 /

N\

N
RNEN
S

/ // " N \ \ 2.00
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0. A 0.1 0.2 0.2
Time (hrs)
== Hyd No. 13 = Hyd No. 4 = Hyd No. 5 = Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 14
Combined 3
Hydrograph type = Combine Peak discharge = 8.283 cfs
Storm frequency = 2yrs Time to peak = 0.08 hrs
Time interval = 1 min Hyd. volume = 2,485 cuft
Inflow hyds. =6,8,9,10 Contrib. drain.area = 1.890 ac
Combined 3
Q (cfs) Hyd. No. 14 — 2 Year Q (cfs)
10.00 10.00
8.00 /N\ 8.00
6.00 // \\ 6.00
4.00 // / \ \\ 4.00
2.00 / \ 2.00
/// T N )
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)
== Hyd No. 14 = Hyd No. 6 = Hyd No. 8 = Hyd No. 9

=== Hyd No. 10
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 15
TOTAL TO DETENTION
Hydrograph type = Combine Peak discharge = 39.21 cfs
Storm frequency = 2yrs Time to peak = 0.12 hrs
Time interval = 1 min Hyd. volume = 22,919 cuft
Inflow hyds. = 12,13, 14 Contrib. drain. area = 0.000 ac
TOTAL TO DETENTION
Q (cfs) Hyd. No. 15 - 2 Year Q (cfs)
40.00 /\ 40.00
30.00 //~‘ 30.00
20.00 // 20.00
/ \
10.00 10.00
/ A~ N
0.00 \~ 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3
Time (hrs)

= Hyd No. 15 = Hyd No. 12 = Hyd No. 13

= Hyd No. 14
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 01 /22 / 2021
Hyd. No. 16
TOTAL DETENTION
Hydrograph type = Reservoir Peak discharge = 0.519 cfs
Storm frequency = 2yrs Time to peak = 0.33 hrs
Time interval = 1 min Hyd. volume = 22,632 cuft
Inflow hyd. No. = 15-TOTAL TO DETENTION Max. Elevation = 082.70 ft
Reservoir name = Detention Max. Storage = 22,520 cuft
Storage Indication method used.
TOTAL DETENTION
Q (cfs) Hyd. No. 16 - 2 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0 4 8 12 16 20 24 28 32 36 40 44 48
Time (hrs)

e Hyd No. 16 e Hyd No. 15 [T | Total storage used = 22,520 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

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

Friday, 01 /22 /2021

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

0.00 977.00 803 0 0

1.00 978.00 1,645 1,199 1,199

2.00 979.00 2,795 2,195 3,394

3.00 980.00 3,493 3,137 6,531

4.00 981.00 5,097 4,269 10,800

5.00 982.00 7,032 6,038 16,838

6.00 983.00 9,333 8,155 24,993

7.00 984.00 12,041 10,657 35,650

8.00 985.00 15,215 13,596 49,246

9.00 986.00 18,928 17,036 66,282

10.00 987.00 23,407 21,126 87,408
Culvert / Orifice Structures Weir Structures

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

Rise (in) = 42.00 36.00 Inactive  1.50 Crest Len (ft) = 16.00 0.00 0.00 0.00
Span (in) = 42.00 36.00 0.00 1.50 Crest EI. (ft) = 985.88 0.00 0.00 0.00
No. Barrels =1 1 0 6 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert El. (ft) = 977.00 983.00 0.00 977.00 Weir Type = Broad
Length (ft) = 0.00 0.00 0.00 5.80 Multi-Stage = Yes No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla Yes No Yes TW Elev. (ft) = 0.00

Stage Storage
ft cuft
0.00 0
0.10 120
0.20 240
0.30 360
0.40 480
0.50 599
0.60 719
0.70 839
0.80 959
0.90 1,079
1.00 1,199
1.10 1,418
1.20 1,638
1.30 1,857
1.40 2,077
1.50 2,296
1.60 2,516
1.70 2,735
1.80 2,955
1.90 3,174
2.00 3,394
2.10 3,707
2.20 4,021
2.30 4,335
2.40 4,648
2.50 4,962
2.60 5,276
2.70 5,590
2.80 5,903
2.90 6,217
3.00 6,531
3.10 6,958

Elevation

ft

977.00
977.10
977.20
977.30
977.40
977.50
977.60
977.70
977.80
977.90
978.00
978.10
978.20
978.30
978.40
978.50
978.60
978.70
978.80
978.90
979.00
979.10
979.20
979.30
979.40
979.50
979.60
979.70
979.80
979.90
980.00
980.10

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

Stage / Storage / Discharge Table

Clv A
cfs

0.00

0.00ic
0.00 ic
0.01ic
0.01ic
0.01ic
0.02 ic
0.02ic
0.03ic
0.03 ic
0.04 ic
0.05ic
0.05ic
0.06 ic
0.06 ic
0.07 ic
0.09ic
0.09ic
0.09ic
0.10ic
0.11ic
0.12ic
0.12ic
0.14ic
0.14ic
0.15ic
0.17 ic
0.17 ic
0.19ic
0.19ic
0.20ic
0.22ic

CivB CivC PrfRsr
cfs cfs cfs
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.02
0.00 0.02
0.00 0.03
0.00 0.03
0.00 0.04
0.00 0.04
0.00 0.05
0.00 0.06
0.00 0.06
0.00 0.07
0.00 0.08
0.00 0.08
0.00 0.09
0.00 0.10
0.00 0.11
0.00 0.11
0.00 0.12
0.00 0.13
0.00 0.14
0.00 0.15
0.00 0.16
0.00 0.17
0.00 0.18
0.00 0.19
0.00 0.20
0.00 0.21

Wr A
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr B

cfs

Wr C
cfs

Wr D
cfs

Exfil User Total
cfs cfs cfs

0.000

0.001
0.003

Continues on next page...
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Detention

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC PrfRsr WrA Wr B Wr C WrD Exfil User Total

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
3.20 7,385 980.20 0.22ic 0.00 0.22 0.00 0.216
3.30 7,812 980.30 0.23ic 0.00 0.23 0.00 0.227
3.40 8,238 980.40 0.26 ic 0.00 0.24 0.00 0.237
3.50 8,665 980.50 0.26 ic 0.00 0.25 0.00 0.248
3.60 9,092 980.60 0.26 ic 0.00 0.26 0.00 0.259
3.70 9,519 980.70 0.29ic 0.00 0.27 0.00 0.269
3.80 9,946 980.80 0.29ic 0.00 0.28 0.00 0.281
3.90 10,373 980.90 0.29ic 0.00 0.29 0.00 0.292
4.00 10,800 981.00 0.30ic 0.00 0.30 0.00 0.303
4.10 11,404 981.10 0.33ic 0.00 0.31 0.00 0.315
4.20 12,008 981.20 0.33ic 0.00 0.33 0.00 0.327
4.30 12,612 981.30 0.34ic 0.00 0.34 0.00 0.339
4.40 13,215 981.40 0.38ic 0.00 0.35 0.00 0.350
4.50 13,819 981.50 0.38ic 0.00 0.36 0.00 0.363
4.60 14,423 981.60 0.38ic 0.00 0.38 0.00 0.376
4.70 15,027 981.70 0.39ic 0.00 0.39 0.00 0.387
4.80 15,631 981.80 0.43ic 0.00 0.40 0.00 0.400
4.90 16,234 981.90 0.43ic 0.00 0.41 0.00 0.413
5.00 16,838 982.00 0.43ic 0.00 0.43 0.00 0.426
5.10 17,654 982.10 0.44 ic 0.00 0.44 0.00 0.438
5.20 18,469 982.20 0.48ic 0.00 0.45 0.00 0.451
5.30 19,285 982.30 0.48ic 0.00 0.47 0.00 0.465
5.40 20,100 982.40 0.48ic 0.00 0.48 0.00 0.479
5.50 20,915 982.50 0.49ic 0.00 0.49 0.00 0.491
5.60 21,731 982.60 0.54 ic 0.00 0.51 0.00 0.505
5.70 22,546 982.70 0.54 ic 0.00 0.52 0.00 0.519
5.80 23,362 982.80 0.54 ic 0.00 0.53 0.00 0.534
5.90 24177 982.90 0.55ic 0.00 0.55 0.00 0.547
6.00 24,993 983.00 0.60 ic 0.00 0.56 0.00 0.561
6.10 26,058 983.10 0.67 ic 0.08ic - 0.57 0.00 0.657
6.20 27,124 983.20 0.91ic 0.33ic - 0.58 0.00 0.909
6.30 28,190 983.30 1.29ic 0.69ic - 0.59 0.00 1.274
6.40 29,256 983.40 1.82ic 1.24ic - 0.59 0.00 1.823
6.50 30,321 983.50 2.59ic 191ic - 0.59 0.00 2.498
6.60 31,387 983.60 3.38ic 277ic - 0.59 0.00 3.364
6.70 32,453 983.70 4.32ic 3.69ic - 0.60 0.00 4.284
6.80 33,518 983.80 541ic 476ic - 0.60 0.00 5.359
6.90 34,584 983.90 6.40ic 5.80ic - 0.60 0.00 6.397
7.00 35,650 984.00 7.76ic 7.16ic - 0.60 0.00 7.758
7.10 37,010 984.10 9.23ic 843ic - 0.60 0.00 9.032
7.20 38,369 984.20 10.92ic 10.06ic - 0.60 0.00 10.66
7.30 39,729 984.30 12.29ic 11.54ic - 0.60 0.00 12.14
7.40 41,088 984.40 13.74 ic 13.10ic - 0.61 0.00 13.71
7.50 42,448 984.50 15.35ic 14.74ic - 0.61 0.00 15.35
7.60 43,807 984.60 17.44 ic 16.74ic - 0.61 0.00 17.35
7.70 45,167 984.70 19.14 ic 18.49ic - 0.61 0.00 19.11
7.80 46,527 984.80 20.90 ic 20.28ic - 0.61 0.00 20.90
7.90 47,886 984.90 23.32ic 2240ic - 0.61 0.00 23.01
8.00 49,246 985.00 25.19ic 2421ic - 0.62 0.00 24.83
8.10 50,949 985.10 27.09ic 26.31ic - 0.62 0.00 26.93
8.20 52,653 985.20 29.02ic 28.08ic - 0.62 0.00 28.70
8.30 54,356 985.30 30.96 ic 30.07ic - 0.62 0.00 30.70
8.40 56,060 985.40 32.90 ic 31.98ic - 0.63 0.00 32.61
8.50 57,764 985.50 34.83ic 34.00ic - 0.63 0.00 34.63
8.60 59,467 985.60 36.75ic 35.83ic - 0.63 0.00 36.47
8.70 61,171 985.70 38.64 ic 37.62ic - 0.64 0.00 38.26
8.80 62,875 985.80 39.88ic 39.14ic - 0.65 0.00 39.79
8.90 64,578 985.90 41.71ic 40.58ic - 0.65 0.12 41.35
9.00 66,282 986.00 44.06 ic 41.68ic - 0.65 1.73 44.06
9.10 68,394 986.10 47.98 ic 43.05ic - 0.64 4.29 47.98
9.20 70,507 986.20 52.62 ic 44.37ic - 0.63 7.53 52.53
9.30 72,619 986.30 57.72ic 4566ic - 0.60 11.32 57.58
9.40 74,732 986.40 63.07 ic 4691ic - 0.57 15.59 63.07
9.50 76,845 986.50 68.96 ic 48.13ic - 0.53 20.30 68.96
9.60 78,957 986.60 75.211ic 49.31ic - 0.49 25.41 75.21
9.70 81,070 986.70 81.79ic 50.47ic - 0.43 30.88 81.79
9.80 83,182 986.80 88.68 ic 51.61ic - 0.37 36.70 88.68
9.90 85,295 986.90 95.87 ic 52.72ic - 0.31 42.84 95.87

10.00 87,408 987.00 103.36ic  53.81ic -- 0.24 49.31 103.36

...End



22
Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 01 /22 / 2021

Hyd. No. 17

TOTAL RUNOFF

Hydrograph type = Combine Peak discharge = 0.996 cfs

Storm frequency = 2yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 22,882 cuft

Inflow hyds. = 11,16 Contrib. drain. area = 0.350 ac

TOTAL RUNOFF

Q (cfs) Hyd. No. 17 - 2 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60

0.50 \ 0.50
N,

0.40 \ 0.40

0.30 ~\ 0.30

0.20 \\ 0.20
0.10 \ 0.10

\\

0.00 —- (.00
0 4 8 12 16 20 24 28 32 36 40

Time (hrs)

= Hyd No. 17 = Hyd No. 11 = Hyd No. 16
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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 17.68 1 10 10,606 | - | | e Area 2-1

2  |Rational 8.189 1 10 4913 | - | | e Area 2-2

3 |Rational 23.40 1 7 9828 | - | | Area 2-3

4 |Rational 5.015 1 5 1,505 | e | e e Area 2-4

5 |Rational 0.926 1 5 474 T IR [ T —— Area 2-5

6 |Rational 5.529 1 5 1659 | - | | e Area 2-6

7 |Rational 3.233 1 5 970 | - | | e Area 2-7

8 |Rational 1.833 1 5 50 | - | | Area 2-8

9 |Rational 1.587 1 5 476 | | e e Area 2-9

10 |Rational 2.311 1 5 693 | | | Area 2-10

11 |Rational 1.132 1 5 39 | - | | Area 2-11

12 |Combine 41.51 1 7 25,347 1,2,3, |  — | Combined 1

13 |Combine 9.175 1 5 2,752 4,57, | - | Combined 2

14 |Combine 11.26 1 5 3,378 6,89 | - | Combined 3

15 |Combine 53.77 1 7 31,478 12, 11%, 14| —— | TOTAL TO DETENTION

16 |Reservoir 2.589 1 19 31,144 15 983.51 30,433 TOTAL DETENTION

17 |Combine 2.589 1 19 31,484 11,16 |  —— | TOTAL RUNOFF

19076.ProposedConditions.11.05.2020.gpw

Return Period: 10 Year

Friday, 01 /22 /2021
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 1
Area 2-1
Hydrograph type = Rational Peak discharge = 17.68 cfs
Storm frequency = 10 yrs Time to peak = 0.17 hrs
Time interval = 1 min Hyd. volume = 10,606 cuft
Drainage area = 9.380 ac Runoff coeff. = 0.31
Intensity = 6.079 in/hr Tc by User = 10.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 21
Q(cfs) Hyd. No. 1 -- 10 Year Q(cfs)
18.00 18.00
15.00 / \ 15.00
12.00 // \\ 12.00
9.00 // \\ 9.00
6.00 6.00
3.00 / A\ 3.00
0.00 0.00
0.0 0.0 0.1 0.1 0.2 0.2 0.2 0.3 0.3
Time (hrs)

== Hyd No. 1
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd. No. 2
Area 2-2

Friday, 01 /22 /2021

Hydrograph type = Peak discharge = 8.189 cfs
Storm frequency = Time to peak = 0.17 hrs
Time interval = Hyd. volume = 4,913 cuft
Drainage area = Runoff coeff. = 0.3
Intensity = 6.079 in/hr Tc by User = 10.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 2-2
Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
10.00 10.00
8.00 AN 8.00
6.00 6.00
4.00 / 4.00
2.00 / \ 2.00
/ N\
0.00 0.00
0.0 0.0 0.1 0.2 0.2 0.3 0.3
Time (hrs)

= Hyd No. 2



Hydrograph Report

26

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

Friday, 01 /22 /2021

Hyd. No. 3
Area 2-3
Hydrograph type = Rational Peak discharge = 23.40 cfs
Storm frequency = 10 yrs Time to peak = 0.12 hrs
Time interval = 1 min Hyd. volume = 9,828 cuft
Drainage area = 11.500 ac Runoff coeff. = 0.3
Intensity = 6.782 in/hr Tc by User = 7.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 2-3
Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 // \\ 16.00
12.00 // \\ 12.00
8.00 // \ 8.00
4.00 4 N 4.00
0.00 0.00
060 00 00 01 01 01 01 0.1 02 02 02 02 02 02
Time (hrs)

——— Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 4

Area 2-4

Hydrograph type = Rational Peak discharge = 5.015 cfs

Storm frequency = 10 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 1,505 cuft

Drainage area = 1.050 ac Runoff coeff. = 0.65

Intensity = 7.348 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 24

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

= Hyd No. 4
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd. No. 5
Area 2-5

Friday, 01 /22 /2021

Hydrograph type = Rational Peak discharge = 0.926 cfs

Storm frequency = 10 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 278 cuft

Drainage area = 0.200 ac Runoff coeff. = 0.63

Intensity = 7.348 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-5

Q(cfs) Hyd. No. 5 -- 10 Year Q(cfs)
1.00 1.00
0.90 // \\ 0.90
0.80 / \ 0.80
0.70 // \\ 0.70
0.60 / \ 0.60
0.50 // \\ 0.50
0.40 / N 0.40
0.30 // \ 0.30
0.20 / N 0.20
0.10 / \ 0.10
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

——— Hyd No. 5
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 6

Area 2-6

Hydrograph type = Rational Peak discharge = 5.529 cfs

Storm frequency = 10 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 1,659 cuft

Drainage area = 0.990 ac Runoff coeff. = 0.76

Intensity = 7.348 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-6

Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs)
6.00 6.00
5.00 //\\ 5.00
4.00 // \\ 4.00
3.00 / \ 3.00
2.00 / 2.00
1.00 - - 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

——— Hyd No. 6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 7

Area 2-7

Hydrograph type = Rational Peak discharge = 3.233 cfs

Storm frequency = 10 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 970 cuft

Drainage area = 0.500 ac Runoff coeff. = 0.88

Intensity = 7.348 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-7

Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
4.00 4.00
3.00 //\\ 3.00
2.00 - - 2.00
1.00 // \\ 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

== Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 8

Area 2-8

Hydrograph type = Rational Peak discharge = 1.833 cfs

Storm frequency = 10 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 550 cuft

Drainage area = 0.290 ac Runoff coeff. = 0.86

Intensity = 7.348 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-8

Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
2.00 2.00
1.00 / \ 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

——— Hyd No. 8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 9

Area 2-9

Hydrograph type = Rational Peak discharge = 1.587 cfs

Storm frequency = 10 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 476 cuft

Drainage area = 0.240 ac Runoff coeff. =09

Intensity = 7.348 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-9

Q (cfs) Hyd. No. 9 - 10 Year Q (cfs)
2.00 2.00
1.00 7 N 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

——— Hyd No. 9
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 10

Area 2-10

Hydrograph type = Rational Peak discharge = 2.311 cfs

Storm frequency = 10 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 693 cuft

Drainage area = 0.370 ac Runoff coeff. = 0.85

Intensity = 7.348 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-10

Q (cfs) Hyd. No. 10 - 10 Year Q (cfs)
3.00 3.00
2.00 //\\ 2.00
1.00 // \\ 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

== Hyd No. 10
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 11

Area 2-11

Hydrograph type = Rational Peak discharge = 1.132 cfs

Storm frequency = 10 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 339 cuft

Drainage area = 0.350 ac Runoff coeff. = 0.44

Intensity = 7.348 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-11

Q (cfs) Hyd. No. 11 - 10 Year Q (cfs)
2.00 2.00
1.00 // \\ 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

== Hyd No. 11
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 12
Combined 1
Hydrograph type = Combine Peak discharge = 41.51 cfs
Storm frequency = 10 yrs Time to peak = 0.12 hrs
Time interval = 1 min Hyd. volume = 25,347 cuft
Inflow hyds. =1,2,3 Contrib. drain. area = 25.370 ac
Combined 1

Q (cfs) Hyd. No. 12 - 10 Year Q (cfs)
50.00 50.00
40.00 //\ — 40.00
30.00 // \ 30.00
20.00 // \ 20.00
10.00 / / ’/ \ \\\ 10.00

/ \
0.00 - 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3
Time (hrs)

== Hyd No. 12

= Hyd No. 1 = Hyd No. 2 = Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 13
Combined 2
Hydrograph type = Combine Peak discharge = 9.175 cfs
Storm frequency = 10 yrs Time to peak = 0.08 hrs
Time interval = 1 min Hyd. volume = 2,752 cuft
Inflow hyds. = 4,57 Contrib. drain.area = 1.750 ac
Combined 2
Q(cfs) Hyd. No. 13 — 10 Year Q (cfs)
10.00 10.00
8.00 // \\ 8.00
6.00 / \ 6.00
4.00 V4 N 4.00
2.00 7 / / \ \ \ 200
/ — \
e e —
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

== Hyd No. 13

= Hyd No. 4 = Hyd No. 5

= Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 14

Combined 3

Hydrograph type = Combine Peak discharge = 11.26 cfs

Storm frequency = 10 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 3,378 cuft

Inflow hyds. =6,8,9,10 Contrib. drain.area = 1.890 ac

Combined 3

Q(cfs) Hyd. No. 14 — 10 Year Q (cfs)

12.00 12.00

10.00 //\\ 10.00
8.00 // \\ 8.00
6.00 // \\ 6.00
4.00 / // \\ N\ 4.00
200 //, / /jé\\\ - 2.00

e —_—
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)
= Hyd No. 14 = Hyd No. 6 = Hyd No. 8 = Hyd No. 9

=== Hyd No. 10
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 01 /22 / 2021
Hyd. No. 15
TOTAL TO DETENTION
Hydrograph type = Combine Peak discharge = B3.77 cfs
Storm frequency = 10 yrs Time to peak = 0.12 hrs
Time interval = 1 min Hyd. volume = 31,478 cuft
Inflow hyds. = 12,13, 14 Contrib. drain. area = 0.000 ac

TOTAL TO DETENTION
Q (cfs) Hyd. No. 15 - 10 Year Q (cfs)
60.00 60.00
50.00 ~— /\\ 50.00
40.00 - — 40.00

30.00 / 30.00

A\
R4 \
N\

10.00 / ,//§ \ 10.00
\ \
; . \~ 0.00

A 0.2 0.2 0.2 0.3 0.3 0.3
Time (hrs)

0.00

0\

0.0 0. 1 0.

== Hyd No. 15 = Hyd No. 12 = Hyd No. 13 = Hyd No. 14
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 01 /22 / 2021
Hyd. No. 16
TOTAL DETENTION
Hydrograph type = Reservoir Peak discharge = 2.589 cfs
Storm frequency = 10 yrs Time to peak = 0.32 hrs
Time interval = 1 min Hyd. volume = 31,144 cuft
Inflow hyd. No. = 15-TOTAL TO DETENTION Max. Elevation = 083.51 ft
Reservoir name = Detention Max. Storage = 30,433 cuft
Storage Indication method used.
TOTAL DETENTION

Q (cfs) Hyd. No. 16 -- 10 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 0.00

0 3 6 9 12 15 18 21 24 27 30 33 36
Time (hrs)

e Hyd No. 16 e Hyd No. 15 [T | Total storage used = 30,433 cuft
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Hyd. No. 17
TOTAL RUNOFF

Friday, 01 /22 /2021

Hydrograph type = Combine Peak discharge = 2.589 cfs
Storm frequency = 10 yrs Time to peak = 0.32 hrs
Time interval = 1 min Hyd. volume = 31,484 cuft
Inflow hyds. = 11,16 Contrib. drain. area = 0.350 ac
TOTAL RUNOFF

Q (cfs) Hyd. No. 17 - 10 Year Q (cfs)

3.00 3.00

2.00 2.00

1.00 1.00

\
\
\\
\~
0.00 0.00
0 3 6 9 12 15 18 21 24 27 30 33 36
Time (hrs)

= Hyd No. 17 = Hyd No. 11

= Hyd No. 16
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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 28.02 1 10 16,812 | - | e e Area 2-1

2  |Rational 12.98 1 10 7,788 | | | Area 2-2

3 |Rational 39.03 1 7 16,394 | - | | e Area 2-3

4 |Rational 8.784 1 5 2635 | | e e Area 2-4

5 |Rational 1.622 1 5 487 | | e e Area 2-5

6 |Rational 9.684 1 5 2905 | - | | e Area 2-6

7 Rational 5.663 1 5 1,699 | | e | e Area 2-7

8 |Rational 3.210 1 5 %3 | - | | Area 2-8

9 |Rational 2.780 1 5 <17 A Rt e R —— Area 2-9

10 |Rational 4.048 1 5 1214 | - | - | - Area 2-10

11 |Rational 1.982 1 5 55 | - | | Area 2-11

12 |Combine 67.73 1 7 40,993 1,2,3, |  — | Combined 1

13 |Combine 16.07 1 5 4,821 4,57, | - | Combined 2

14 |Combine 19.72 1 5 5,917 6,89 | - | Combined 3

15 |Combine 89.21 1 7 51,731 12, 11%, 14| —— | TOTAL TO DETENTION

16 |Reservoir 17.38 1 16 51,388 15 984.60 43,829 TOTAL DETENTION

17 |Combine 17.38 1 16 51,983 11,16 |  —— | TOTAL RUNOFF

19076.ProposedConditions.11.05.2020.gpw

Return Period: 100 Year

Friday, 01 /22 /2021
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 1
Area 2-1
Hydrograph type = Rational Peak discharge = 28.02 cfs
Storm frequency = 100 yrs Time to peak = 0.17 hrs
Time interval = 1 min Hyd. volume = 16,812 cuft
Drainage area = 9.380 ac Runoff coeff. = 0.31
Intensity = 9.636 in/hr Tc by User = 10.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 21

Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
30.00 30.00
25.00 //\\ 25.00
20.00 // \\ 20.00
15.00 // \\ 15.00
10.00 / 10.00

5.00 / A\ 5.00

0.00 0.00

0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3
Time (hrs)

== Hyd No. 1
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd. No. 2
Area 2-2

Friday, 01 /22 /2021

Hydrograph type = Rational Peak discharge = 12.98 cfs
Storm frequency = 100 yrs Time to peak = 0.17 hrs
Time interval = 1 min Hyd. volume = 7,788 cuft
Drainage area = 4.490 ac Runoff coeff. = 0.3
Intensity = 9.636 in/hr Tc by User = 10.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 2-2
Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
14.00 14.00
12.00 // \\ 12.00
10.00 / AN 10.00
8.00 / N 8.00
6.00 // \\ 6.00
4.00 // \\ 4.00
2.00 / \ 2.00
0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3
Time (hrs)

= Hyd No. 2
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Friday, 01 /22 /2021

Hyd. No. 3
Area 2-3
Hydrograph type = Rational Peak discharge = 39.03 cfs
Storm frequency = 100 yrs Time to peak = 0.12 hrs
Time interval = 1 min Hyd. volume = 16,394 cuft
Drainage area = 11.500 ac Runoff coeff. =
Intensity = 11.314 in/hr Tc by User = 7.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =
Area 2-3

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
40.00 40.00
30.00 // \\ 30.00
20.00 // \\ 20.00
10.00 // \ 10.00

0.00 0.00

060 00 00 01 01 01 01 0.1 02 02 02 02 02 02
Time (hrs)

——— Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 4

Area 2-4

Hydrograph type = Rational Peak discharge = 8.784 cfs

Storm frequency = 100 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 2,635 cuft

Drainage area = 1.050 ac Runoff coeff. = 0.65

Intensity = 12.871 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 24

Q (cfs) Hyd. No. 4 - 100 Year Q (cfs)

10.00 10.00
8.00 // \\ 8.00
6.00 // \\ 6.00
4.00 // \\ 4.00
2.00 7 N 2.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

= Hyd No. 4
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Friday, 01 /22 /2021

Hyd. No. 5

Area 2-5

Hydrograph type = Rational Peak discharge = 1.622 cfs

Storm frequency = 100 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 487 cuft

Drainage area = 0.200 ac Runoff coeff. = 0.63

Intensity = 12.871 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-5

Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
2.00 2.00
1.00 - - 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

——— Hyd No. 5
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Friday, 01 /22 /2021

Hyd. No. 6
Area 2-6
Hydrograph type = Rational Peak discharge = 9.684 cfs
Storm frequency = 100 yrs Time to peak = 0.08 hrs
Time interval = 1 min Hyd. volume = 2,905 cuft
Drainage area = 0.990 ac Runoff coeff. = 0.76
Intensity = 12.871 in/hr Tc by User = 5.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 2-6
Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
10.00 10.00
8.00 7 N 8.00
6.00 / N 6.00
4.00 N 4.00
2.00 2.00
0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

——— Hyd No. 6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 7

Area 2-7

Hydrograph type = Rational Peak discharge = 5.663 cfs

Storm frequency = 100 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 1,699 cuft

Drainage area = 0.500 ac Runoff coeff. = 0.88

Intensity = 12.871 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-7

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
6.00 6.00
5.00 //\\ 5.00
4.00 // \\ 4.00
3.00 // \\ 3.00
2.00 / 2.00
1.00 / A\ 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

== Hyd No. 7
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Friday, 01 /22 /2021

Hyd. No. 8

Area 2-8

Hydrograph type = Rational Peak discharge = 3.210 cfs

Storm frequency = 100 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 963 cuft

Drainage area = 0.290 ac Runoff coeff. = 0.86

Intensity = 12.871 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-8

Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
4.00 4.00
3.00 //\\ 3.00
2.00 7 N 2.00
1.00 // \\ 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

——— Hyd No. 8
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Friday, 01 /22 /2021

Hyd. No. 9

Area 2-9

Hydrograph type = Rational Peak discharge = 2.780 cfs

Storm frequency = 100 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 834 cuft

Drainage area = 0.240 ac Runoff coeff. =09

Intensity = 12.871 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-9

Q (cfs) Hyd. No. 9 - 100 Year Q (cfs)
3.00 3.00
2.00 // \\ 2.00
1.00 / \ 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

——— Hyd No. 9
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Hyd. No. 10
Area 2-10

Friday, 01 /22 /2021

Hydrograph type = Rational Peak discharge = 4.048 cfs
Storm frequency = 100 yrs Time to peak = 0.08 hrs
Time interval = 1 min Hyd. volume = 1,214 cuft
Drainage area = 0.370 ac Runoff coeff. = 0.85
Intensity = 12.871 in/hr Tc by User = 5.00 min
IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11
Area 2-10
Q (cfs) Hyd. No. 10 -- 100 Year Q (cfs)
5.00 5.00
4.00 N 4.00
3.00 // \\ 3.00
2.00 // \\ 2.00
1.00 / \ 1.00
/ N\
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

== Hyd No. 10
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Friday, 01 /22 /2021

Hyd. No. 11

Area 2-11

Hydrograph type = Rational Peak discharge = 1.982 cfs

Storm frequency = 100 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 595 cuft

Drainage area = 0.350 ac Runoff coeff. = 0.44

Intensity = 12.871 in/hr Tc by User = 5.00 min

IDF Curve = KCAPWA.IDF Asc/Rec limb fact =11

Area 2-11

Q (cfs) Hyd. No. 11 -- 100 Year Q (cfs)
2.00 2.00
1.00 // \\ 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

== Hyd No. 11



Hydrograph Report

53
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Friday, 01 /22 /2021

Hyd. No. 12
Combined 1
Hydrograph type = Combine Peak discharge = 67.73 cfs
Storm frequency = 100 yrs Time to peak = 0.12 hrs
Time interval = 1 min Hyd. volume = 40,993 cuft

Inflow hyds. =1,2,3 Contrib. drain. area = 25.370 ac

Combined 1

Q (cfs) Hyd. No. 12 -- 100 Year Q (cfs)
70.00 70.00
60.00 //\ \ 60.00
50.00 // \ 50.00
40.00 / /\ \ 40.00
30.00 /// >< \ 30.00
20.00 // // \\\\\\ 20.00
10.00 / // \ \ 10.00

/ \
0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3
Time (hrs)

== Hyd No. 12 == Hyd No. 1 = Hyd No. 2 = Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Friday, 01 /22 /2021

Hyd. No. 13
Combined 2
Hydrograph type = Combine Peak discharge = 16.07 cfs
Storm frequency = 100 yrs Time to peak = 0.08 hrs
Time interval = 1 min Hyd. volume = 4,821 cuft
Inflow hyds. = 4,57 Contrib. drain.area = 1.750 ac
Combined 2
Q (cfs) Hyd. No. 13 -- 100 Year Q (cfs)
18.00 18.00
15.00 //\\ 15.00
12.00 / \ 12.00
9.00 / /\ \ 9.00
6.00 / / \ A 6.00
/ [ — \
e e ——
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)
== Hyd No. 13 = Hyd No. 4 = Hyd No. 5 = Hyd No. 7
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Hyd. No. 14
Combined 3

Friday, 01 /22 /2021

Hydrograph type = Combine Peak discharge = 19.72 cfs
Storm frequency = 100 yrs Time to peak = 0.08 hrs
Time interval = 1 min Hyd. volume = 5,917 cuft
Inflow hyds. =6,8,9,10 Contrib. drain.area = 1.890 ac
Combined 3
Q (cfs) Hyd. No. 14 - 100 Year Q (cfs)
21.00 21.00
18.00 //\\ 18.00
15.00 // \\ 15.00
12.00 12.00
/\
9.00 / / \ \ 9.00
6.00 / /'/ \‘\ \ 500
3.00 / // — éi\\ \\\ 3.00
e —
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)
= Hyd No. 14 = Hyd No. 6 = Hyd No. 8 = Hyd No. 9

=== Hyd No. 10
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 01 /22 / 2021
Hyd. No. 15
TOTAL TO DETENTION
Hydrograph type = Combine Peak discharge = 89.21 cfs
Storm frequency = 100 yrs Time to peak = 0.12 hrs
Time interval = 1 min Hyd. volume = 51,731 cuft
Inflow hyds. = 12,13, 14 Contrib. drain. area = 0.000 ac
TOTAL TO DETENTION
Q (cfs) Q (cfs)

Hyd. No. 15 -- 100 Year
90.00 90.00

80.00 / /\ 80.00
70.00 / 70.00
60.00 ,/\ A 60.00
50.00 / / \\ 50.00
40.00 / / \ 40.00
30.00 30.00
\
20.00 / AN \\ 20.00
10.00 // A/\\ \ 10.00
1 0

N
\~ 0.00

A 0.2 0.2 0.2 0.3 0.3 0.3
Time (hrs)

0.00
0.0 0.0 0.1 0.

== Hyd No. 15 = Hyd No. 12 = Hyd No. 13 = Hyd No. 14



57
Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 01 /22 / 2021
Hyd. No. 16
TOTAL DETENTION
Hydrograph type = Reservoir Peak discharge = 17.38 cfs
Storm frequency = 100 yrs Time to peak = 0.27 hrs
Time interval = 1 min Hyd. volume = 51,388 cuft
Inflow hyd. No. = 15-TOTAL TO DETENTION Max. Elevation = 984.60 ft
Reservoir name = Detention Max. Storage = 43,829 cuft
Storage Indication method used.
TOTAL DETENTION

Q (cfs) Hyd. No. 16 -- 100 Year Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0
Time (hrs)

e Hyd No. 16 e Hyd No. 15 [T | Total storage used = 43,829 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Friday, 01 /22 / 2021

Hyd. No. 17

TOTAL RUNOFF

Hydrograph type = Combine Peak discharge = 17.38 cfs

Storm frequency = 100 yrs Time to peak = 0.27 hrs

Time interval = 1 min Hyd. volume = 51,983 cuft

Inflow hyds. = 11,16 Contrib. drain. area = 0.350 ac

TOTAL RUNOFF

Q (cfs) Hyd. No. 17 -- 100 Year Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 \ 3.00
0.00 ——- 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0
Time (hrs)

= Hyd No. 17 = Hyd No. 11 = Hyd No. 16



Hydraflow Rainfall Report

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

Friday, 01 /22 /2021

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 12318.8496 51.4998 18037 | -
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 2.37 222
25 8.52 7.31 6.35 5.57 4.93 4.40 3.95 3.57 3.24 2.96 272 2.50
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 6.62 577 5.14 4.65 4.25 3.92 3.65 3.41 3.21

Tc = time in minutes. Values may exceed 60.

Precip. file name: bluesprings.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 2.90 3.50 0.00 4.50 5.30 6.10 6.80 7.70
SCS 6-Hr 0.00 2.65 0.00 3.30 3.45 4.50 5.10 5.70
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 1.55 0.00 2.75 4.00 5.38 6.50 8.00
Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10




