
 
 

 
 4301  4301  INDIAN CREEK PARKWAY OVERLAND PARK,  KANSAS 66207   +   913 .451 .9390   +   DAVIDSONAE.  COM

Micro Storm Water Study 
for: 

 

Lot 1 – Lee’s Summit Town Centre 
Lee’s Summit, MO 64064 

 
 

Prepared for: 
WHD Management, LLC 

PO Box 1059 
Lee’s Summit, Missouri 64063 

 
Prepared by: 

Davidson Architecture & Engineering, LLC 
Paul A. Miller, PE 

4301 Indian Creek Parkway 
Overland Park, Kansas 66207 

913.451.9390 (phone) 
913.451.9391 (fax) 

www.davidsonae.com 
 

 
February 18th, 2022 

 

02/18/2022



 
 

+   3    +  

Table of Contents 
 
 
General Information ......................................................................................................................... 1 
Methodology ..................................................................................................................................... 2 
Existing Conditions Analysis ............................................................................................................ 2 
Proposed Conditions Analysis ......................................................................................................... 3 
Future Conditions Analysis .............................................................................................................. 5 
Storm Water Quality ......................................................................................................................... 6 
Summary .......................................................................................................................................... 6 
Conclusion and Recommendations ................................................................................................. 7 
 
 

 
List of Tables 
 
Table 1 – Existing Site Runoff Hydraflow Results............................................................................ 2 
Table 2 – Proposed Detention Basin Hydraflow Results ................................................................. 4 
Table 3 – Proposed Site Runoff Hydraflow Results – With Detention ............................................. 4 
Table 4 – Proposed Total Site Runoff Hydraflow Results ................................................................ 4 
Table 5 – Future Detention Basin Hydraflow Results ...................................................................... 5 
Table 6 – Future Site Runoff Hydraflow Results – With Detention .................................................. 6 
Table 7 – Future Total Site Runoff Hydraflow Results ..................................................................... 6 
 
 
 

 
List of Figures 
 
Figure 1 – Location Map .................................................................................................................. 1 
 
 
 

Appendices 
 
Appendix A – Supporting Data 

• Site Plan  

• Hydrologic Soil Group 

• FEMA FIRM Panel 

• Drainage Maps 

• Grading Plan 
 
Appendix B – Proposed Conditions Hydraflow Output Data 

• Existing Conditions Output  

• Proposed Conditions Output  

• Detention Basin Output  

• Volume Runoff Output  
 

Appendix C – Future Conditions Hydraflow Output Data 

• Future Conditions Output  

• Detention Basin Output  

• Volume Runoff Output  

 
 

 
 

 



 
 

+   3    +  

General Information  
 
Lot 1 of the Lee’s Summit Town Centre development is located at the northeast corner of NE Town Centre 
Blvd. and NE Town Centre Drive in Lee’s Summit, MO. The site contains 11.61 acres of undeveloped grass 
pasture. 
 
The site is located in the Northwest 1/4, Sec. 29-Twp. 48N. - Range. 31W. The development will contain a 
large self-storage facility and a batting cage facility. Future developments to the site will include an 
expansion of the self-storage facility and an additional pad site. Refer to Appendix A for the site plan. 
 
There are two different soil types represented on the project site, 10136-Sibley-Urban Land Complex and 
30080-Greenton Silty Clay Loam, with 10136-Sibley-Urban Land Complex occupying the largest area at 
9.50 acres. The hydrological soil group for 10136 is rated as C and the area is classified as Grass/Prairie 
land with 2 to 5 percent slopes. 30080- Greenton Silty Clay Loam represents 2.11 acres in the southwest 
corner of the site. The hydrological soil group for 30080 is rated as C/D and the area is classified as 
Grass/Prairie land with 5 to 9 percent slopes. 
 

 
 
 
Figure 1. - Location Map (no scale) 
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Methodology 
 
KCAPWA IDF curves were used to determine the rainfall intensity for the 2, 10, and 100-year storm events. 
Existing and proposed conditions were modeled and analyzed using Hydraflow Hydrographs Extension for 
AutoCAD Civil 3D 2021 (Hydraflow). Hydrograph routing within Hydraflow used the Rational Method with 
depths of 3.71”, 5.2”, and 7.8” for the 50% (2-Yr), 10% (10-Yr), and 1% (100-Yr) storm events, respectively. 
This method is also used in SCS TR-55. Convolution is known as linear superpositioning, and means that 
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. Rainfall 
frequencies were determined by using TECHNICAL PAPER NO.40, RAINFALL FREQUENCY ATLAS OF 
THE UNITED STATES, by the U.S. Department of Commerce, Weather Bureau. The October 2012 
American Public Works Association BMP Manual was used for this storm study. 

 
Existing Condition Analysis 
 
The project site is located on the southwest corner of the Lee’s Summit Town Centre development at the 
northeast corner of NE Town Centre Blvd. and NE Town Centre Dr. in Lee’s Summit, MO. Lee’s Summit 
Town Centre is located northwest of the Highway 291 and Interstate 470 interchange. The existing 
undeveloped site is 11.61 acres, with the entirety of the property being pervious.  
 
Runoff from the site currently generally flows from the north to south and into a pond located on the east 
side of the property. A portion of the property in the southwest corner drains from east to west and down 
the sloped, moderately-wooded area into curb inlets located on NE Town Centre Dr. The site was analyzed 
as a greenfield site with a rational “c” value of 0.30.  
 
Soils encountered on the site are 10136-Sibley-Urban land complex, 2 to 5 percent slopes, and 30080-
Greenton Silty Clay Loam, 5 to 9 percent slopes. The Hydrologic Soil Groups of the encountered soils are 
C and C/D respectively (see Appendix A, Hydrologic Soil Group). 
 
The site lies entirely outside of the 100-year floodplain as depicted on the FEMA Flood Insurance Rate Map 
(FIRM) Map Panel No. 0430G, Map Number 29095C0430G Dated January 20, 2017, Note: This area is 
shown as being completely within zone X. The Flood Insurance Rate Map is included in Appendix A.   
 
There are 3.35 acres of pervious area to the north of the property that currently drains onto the proposed 
site. The resulting drainage area for the site is approximately 14.96 acres of pervious area. The Existing 
Drainage Area Map, provided in Appendix A, depicts the existing drainage patterns for the site. Area A 
shown on this map currently sheet flows off the property to the west and eventually discharges into curb 
inlets near the intersection of NE Town Centre Dr. and NE Town Centre Blvd. Area B sheet flows across 
the site and discharges to the property to the east into a drainage swell that eventually discharges runoff 
into the existing detention basin on the neighboring property adjacent to NE Independence Ave.  
 
The existing detention basin on the newly developed property to the east was sized to handle and detain 
the runoff from the site in its existing pre-developed conditions. The proposed site currently drains to a 
swale located just north of the neighboring property to the east, and into the existing detention basin to the 
east. 
 
The existing site results in the following conditions:  

Table 1 – Existing Site Runoff Hydraflow Results 

Storm Event 

Area A 

(cfs) 

Area B 

(cfs) 

Total Site Runoff 

(cfs) 

2-Yr 1.79 14.87 16.66 

10-Yr 2.50 20.76 23.26 

100-Yr 3.77 31.27 35.04 
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Proposed Condition Analysis 
 
The proposed development for the entire property will be constructed in multiple phases. Phase I will include 
the construction of 11 out of 21 proposed Mega Storage buildings and a batting cage facility and associated 
parking in the southeast corner of the property. Future phases of construction include the remaining 10 
Mega Storage buildings and a building pad site directly west of the proposed detention basin. The 
construction phasing can be found on the Site Plan located in Appendix A. Phase I will increase impervious 
area on-site by approximately 5.18 acres. The remaining 6.43 pervious acres will be covered in grass or 
native vegetation that is either preserved or reestablished after land disturbance activities have been 
completed. The post development rational “c” values for the project site have been developed based on 
soil types and proposed conditions. The rational “c” values for the proposed development can be found on 
the Proposed Drainage Area Map located in Appendix A.  
 
In order to mitigate the increase in peak runoff rates from the site due to the increase in impervious area 
created by the proposed development, a private storm network is proposed to direct runoff to the proposed 
on-site detention basin located on the east side of the property. The Proposed Drainage Area Map, provided 
in Appendix A, depicts the proposed drainage patterns for the site. Areas 1 through 4 shown on the 
Proposed Drainage Area Map will flow into the private storm network structures and discharge into the 
proposed on-site detention basin. Area 1-1 will sheet flow across the future Mega Storage development 
into a proposed drainage swale that discharges into the proposed detention basin. Area 5 will follow the 
existing drainage pattern of the site, discharging onto the neighboring property to the east. Area 6 will also 
follow the existing drainage pattern of the site, flowing to the southwest corner of the site and eventually 
discharging into the existing public storm system near the intersection of NE Town Centre Blvd. and NE 
Town Centre Dr.  
 
The detention basin has been designed to effectively capture and discharge the runoff from the contributing 
drainage area for the entire developed site after all phases of construction have been completed, per the 
requirements set by APWA Section 5601.5.A.4.a. Discharge from the detention basin will be controlled by 
a proposed outlet structure that will maintain release rates less than pre-developed conditions, while also 
maintaining water quality requirements specified in APWA Section 5608.4.C.1.b. Post-development peak 
discharge rates shall not exceed the requirements set by APWA Section 5608.4.C.1.a that are shown 
below: 

• 50% storm peak rate less than or equal to 0.5 cfs per site acre 
o Site specific allowable release rate: 7.48 cfs 

• 10% storm peak rate less than or equal to 2.0 cfs per site acre 
o Site specific allowable release rate: 29.92 cfs 

• 1% storm peak rate less than or equal to 3.0 cfs per site acre 
o Site specific allowable release rate: 44.88 cfs 

 
Discharge from the detention basin will be controlled by an outlet structure that discharges into an outlet 
pipe spanning from the detention basin’s outlet structure to the existing drainage swale just north of the 
neighboring property to the east. For water quality considerations, the outlet structure will have a perforated 
riser placed at the bottom elevation of the pond to control the discharge from the detention basin to meet 
the minimum forty-hour extended detention requirement for comprehensive control. A weir will be placed 
just above the water surface elevation of the 90% mean annual event and discharge into the outlet pipe. 
The outlet structure was designed to handle the runoff from the entire future-developed site. The runoff 
from the outlet pipe will continue to the east in the existing drainage swale and eventually discharge into 
the existing detention basin on the neighboring property. This detention basin has been sized to handle the 
runoff for the peak storm events from both the proposed site in its existing, pre-developed conditions and 
the newly developed-neighboring property.  
 
A spillway for the proposed on-site detention basin was designed using the 100-year water surface 
elevation of the entire future-developed site at elevation 1003.04. Simulating clogged outlet conditions and 
zero available storage in the detention basin, the spillway crest elevation was set 1.06’ above the 100-year 
water surface elevation at 1004.10. One foot of freeboard is available above the 100-year water surface 
elevation in the spillway to the top of the berm at 1005.60. The spillway will allow overflow to drain over the 
proposed private road and into the drainage swale north of the neighboring property.  
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Table 2 below shows the general conditions of the proposed stormwater detention basin. 
 

 
Table 3 below shows the total post-developed peak discharge rates from the site with the proposed private 
storm network and detention basin. 

Note: “Total Peak Qs will be less than the simple sum of the areas due to a difference in time to peak 
discharge. See Appendix C for Hydraflow results.”  
 
Table 4 below displays the peak runoff rates for the existing pre-developed and post-developed conditions 
of the site. 

 

Table 2 – Proposed Detention Basin Hydraflow Results 

Storm Event 

(yr) 
 Detention Basin 1 

2-Yr Discharge (cfs) 0.13 

 Max. Elevation (ft) 1001.62 

 Total Storage (cf) 21,066 

10-Yr Discharge (cfs) 3.09 

 Max. Elevation (ft) 1002.16 

 Total Storage (cf) 28,759 

100-Yr Discharge (cfs) 15.51 

 Max. Elevation (ft) 1002.63 

 Total Storage (cf) 36,096 

Table 3 – Proposed Site Runoff Hydraflow Results – With Detention 

Storm 

Event 

Discharge from 

Detention Basin 1 - 

Areas 1 - 4 

(cfs) 

Runoff to Neighboring 

Property – Area 5 

(cfs) 

Runoff to Offsite 

Public Storm System – 

Area 6  

(cfs) 

Total Post-

Development Runoff 

– With Detention  

(cfs) 

2-Yr 0.13 0.77 3.90 4.71 

10-Yr 3.09 1.07 5.44 6.59 

100-Yr 15.51 1.62 8.19 19.91 

Table 4 – Proposed Total Site Runoff Hydraflow Results 

Storm Event 

(yr) 

Existing Site Runoff 

(cfs) 

Total Post-Development 

Runoff – With Detention 

(cfs) 

Net Reduction in Post-

Developed Site Discharge 

(cfs) 

2-Yr 16.66 4.71 11.95 

10-Yr 23.26 6.59 16.67 

100-Yr 35.04 19.91 15.13 
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Note: “Total Peak Qs will be less than the simple sum of the areas due to a difference in time to peak 
discharge. See Appendix C for Hydraflow results.”  

 

Future Condition Analysis 
 
Once site has been completely developed with the additional pad site and the remaining Mega Storage 
buildings, the total impervious area of the 11.61-acre site will increase to approximately 8.04 acres. The 
remaining 3.57 pervious acres will be covered in grass or native vegetation that is either preserved or 
reestablished after land disturbance activities have been completed. The future development rational “c” 
values for the project site have been developed based on soil types and future conditions. The rational “c” 
values for the future development can be found on the Future Conditions Drainage Area Map located in 
Appendix A.  
 
In order to mitigate the increase in peak runoff rates from the site due to the additional impervious area that 
will be added to the site, additions to the private storm network are proposed to direct runoff to the proposed 
on-site detention basin. The Future Conditions Drainage Area Map, provided in Appendix A, depicts the 
drainage patterns for the site after all phases of construction have been completed. Drainage areas 1-5 
through 1-8 shown on the Future Conditions Drainage Area Map will increase in size from their proposed 
conditions. Drainage areas 5-1, 5-2 & 5-3 will flow into new private storm inlets that will be installed with the 
future Mega Storage development and discharge into the proposed detention basin from the north. The 
remaining future drainage areas will follow the same drainage patterns as the site’s proposed conditions.  
 
The proposed detention basin and outlet structure have been designed to effectively capture and discharge 
the runoff from the contributing drainage area for the entire fully developed site after all phases of 
construction have been completed. No changes or modifications to the detention basin or outlet structure 
shall be necessary during future phases of construction. 
 
Table 5 below shows the general conditions of the proposed stormwater detention basin for the fully 
developed site. 
 

 
 
Table 6 below shows the total future-developed peak discharge rates from the site with the proposed private 
storm network and detention basin for the fully developed site. 
 

Table 5 – Future Detention Basin Hydraflow Results 

Storm Event 

(yr) 
 Detention Basin 1 

2-Yr Discharge (cfs) 0.44 

 Max. Elevation (ft) 1002.03 

 Total Storage (cf) 26,769 

10-Yr Discharge (cfs) 13.92 

 Max. Elevation (ft) 1002.37 

 Total Storage (cf) 32,093 

100-Yr Discharge (cfs) 21.86 

 Max. Elevation (ft) 1003.04 

 Total Storage (cf) 42,319 
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Note: “Total Peak Qs will be less than the simple sum of the areas due to a difference in time to peak 
discharge. See Appendix C for Hydraflow results.”  
 
 
Table 7 below displays the peak runoff rates for the existing pre-developed and future-developed conditions 
of the site. 

Note: “Total Peak Qs will be less than the simple sum of the areas due to a difference in time to peak 
discharge. See Appendix C for Hydraflow results.”  

 
Storm Water Quality 
 
The Mid-America Regional Council, Manual of Best Management Practices for Stormwater Quality, October 
2012 requires the site to be designed to capture and treat the additional impervious runoff during the 90% 
mean annual storm (1.37”/24 hr) created by site improvements. The proposed outlet structure from the 
detention basin will control discharge from the 90% mean annual event to the minimum forty-hour extended 
detention requirement for comprehensive control. The outlet structure will have a perforated riser placed at 
the bottom elevation of the pond to control the discharge from the detention basin to meet this requirement. 
 

Summary 
 
Lot 1 of the Lee’s Summit Town Centre development is located at the northeast corner of NE Town Centre 
Blvd. and NE Town Centre Dr. in Lee’s Summit, MO. The existing undeveloped site is 11.61 acres, with the 
entirety of the property being pervious. Runoff from the site currently generally flows from the north to south 
and into a pond located on the east side of the property. A portion of the property in the southwest corner 
drains from east to west and down the sloped areas into curb inlets located near the intersection of NE 
Town Centre Blvd. and NE Town Centre Dr. 
 
The proposed development for the entire property will be constructed in multiple phases. Phase I will include 
the construction of 11 out of 21 proposed Mega Storage buildings and a batting cage facility and associated 
parking in the southeast corner of the property. Future phases of construction include the remaining 10 
Mega Storage buildings and a building pad site directly west of the proposed detention basin. The on-site 
increase in stormwater runoff will be directed to an on-site extended dry detention basin located on the east 

Table 6 – Future Site Runoff Hydraflow Results – With Detention 

Storm 

Event 

Discharge from 

Detention Basin 1 - 

Areas 1 - 5 

(cfs) 

Runoff to Offsite Public 

Storm System – Area 6  

(cfs) 

Runoff to 

Neighboring 

Property– Area 7  

(cfs) 

Total Future-

Development Runoff – 

With Detention  

(cfs) 

2-Yr 0.44 3.94 0.77 4.79 

10-Yr 13.92 5.50 1.07 16.24 

100-Yr 21.86 8.28 1.62 27.04 

Table 7 – Future Total Site Runoff Hydraflow Results 

Storm Event 

(yr) 

Existing Site Runoff 

(cfs) 

Total Post-Development 

Runoff – With Detention 

(cfs) 

Net Reduction in Post-

Developed Site Discharge 

(cfs) 

2-Yr 16.66 4.79 11.87 

10-Yr 23.26 16.24 7.02 

100-Yr 35.04 27.04 8.00 
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side of the property. The proposed detention basin and outlet structure have been designed to effectively 
capture and discharge the runoff from the contributing drainage area for the entire fully developed site after 
all phases of construction have been completed.  

 
Conclusions and Recommendations  
 
It has been concluded that an extended dry detention basin will be added to Lot 1 of the Lee’s Summit 
Town Centre Development to reduce site runoff from the increase in impervious area. A new private storm 
sewer system will be added to convey the runoff into the on-site detention basin and eventually into the 
detention basin on the neighboring property to the east.  
 
The addition of the on-site detention basin will reduce runoff to the downstream system and will meet the 
requirements set forth in APWA Section 5601 and 5608 for water quality and peak-runoff. No waivers from 
the City of Lee’s Summit’s Design & Construction Manual (DCM) will be requested for the proposed 
development. No further reduction of storm water runoff or additional BMPs should be required for this 
project site. This project will cause no adverse impact to the downstream structures/system. 
 
.  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7



 

 
+   3    +  

 

 

 

 

 

Appendix A 

  



U N P L A T T E D

BROWNING - DARK  FARM
LOT 1

Δ

Δ Δ

LEE'S SUMMIT
TOWN CENTRE

LOT 2

U N P L A T T E D

WV

WV

WV

X X X

·

·

a
 n

e
w

 d
e

ve
lo

p
m

e
n

t 
fo

r

T
o

w
n

 C
e

n
tr

e
 L

o
t 

1
5

2
0

 N
E

 T
o

w
n

 C
e

n
tr

e
 D

ri
ve

L
e

e
's

 S
u

m
m

it,
 M

is
so

u
ri

  

 

 

20231

C1.2
FDP

02.18.2022

JMP

PAM

  
  
  
  



���������	�
�������������������

�����������������
 �!���"��#�!�$��"#��

%&'���������(&�
)�����������&����(&���������(&�

*+*+,-,.
/�0&�.��1�2

32
.,
-4
-

32
.,
.-
-

32
.,
.3
-

32
.,
.5
-

32
.,
,,
-

32
.,
,4
-

32
.,
2-
-

32
.,
23
-

32
.,
25
-

32
.,
-4
-

32
.,
.-
-

32
.,
.3
-

32
.,
.5
-

32
.,
,,
-

32
.,
,4
-

32
.,
2-
-

32
.,
23
-

32
.,
25
-

25.3-- 25.33- 25.35- 25.6,- 25.64- 25.4-- 25.43-

25.3-- 25.33- 25.35- 25.6,- 25.64- 25.4-- 25.43-

789::;<=:8==:>
?
@
9:
:A
A
=:<
==:
B

789::;<=:8==:>

?
@
9:
:A
C
=:;
D
==:
B

789::;D=:;<==:>

?
@
9:
:A
A
=:<
==:
B

789::;D=:;<==:>

?
@
9:
:A
C
=:;
D
==:
B

>

EFG:GHIJKLMNIOP:BKQ:EKHLFMIH:::RIHOKH:LIIHSNOFMKTP:BUV8@:::WSXK:MNLTP:YZE:[IOK:C;>:BUV8@
- 6- .-- ,-- 2--

\KKM
- ,- 3- 5- .,-

EKMKHT
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Project: 20231 - Hydraflow - PHASE I - 01.12.2022.gpw Friday, 02 / 18 / 2022

Hyd. Origin Description

Legend

1 Rational Pre-Development Area A

2 Rational Pre-Development Area B

3 Combine Total Pre-Development Runoff

4 Rational Post-Development Area 1

5 Rational Post-Development Area 2

6 Rational Post-Development Area 3

7 Rational Post-Development Area 4

8 Rational Post-Development Area 5

9 Rational Post-Development Area 6

10 Combine Total Post-Development Offsite Runoff

11 Combine Total Post-Development Runoff - No Detention

12 Combine Post-Development Runoff to Detention

13 Reservoir Detention Basin 1

14 Combine Total Post-Development Runoff w/ Detention
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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 ------ 1.410 1.793 ------- 2.205 2.503 2.982 3.234 3.771 Pre-Development Area A

2 Rational ------ 11.69 14.87 ------- 18.28 20.76 24.73 26.82 31.27 Pre-Development Area B

3 Combine 1, 2 13.10 16.66 ------- 20.49 23.26 27.71 30.05 35.04 Total Pre-Development Runoff

4 Rational ------ 10.50 13.35 ------- 16.41 18.64 22.20 24.08 28.07 Post-Development Area 1

5 Rational ------ 2.888 3.671 ------- 4.515 5.126 6.106 6.623 7.721 Post-Development Area 2

6 Rational ------ 1.917 2.437 ------- 2.997 3.402 4.053 4.396 5.125 Post-Development Area 3

7 Rational ------ 3.201 4.069 ------- 5.004 5.681 6.768 7.341 8.558 Post-Development Area 4

8 Rational ------ 0.604 0.768 ------- 0.945 1.073 1.278 1.386 1.616 Post-Development Area 5

9 Rational ------ 3.065 3.896 ------- 4.791 5.440 6.480 7.028 8.194 Post-Development Area 6

10 Combine 8, 9 3.669 4.664 ------- 5.736 6.512 7.758 8.415 9.810 Total Post-Development Offsite Runof

11 Combine 4, 5, 6,
7, 10

22.17 28.19 ------- 34.67 39.36 46.89 50.85 59.29 Total Post-Development Runoff - No

12 Combine 4, 5, 6,
7,

18.51 23.52 ------- 28.93 32.84 39.13 42.44 49.48 Post-Development Runoff to Detentio

13 Reservoir 12 0.095 0.133 ------- 0.178 3.093 10.40 12.55 15.51 Detention Basin 1

14 Combine 10, 13 3.704 4.714 ------- 5.804 6.593 12.93 15.71 19.91 Total Post-Development Runoff w/ De

Proj. file: 20231 - Hydraflow - PHASE I - 01.12.2022.gpw Friday, 02 / 18 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



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 1.793 1 15 1,614 ------ ------ ------ Pre-Development Area A

2 Rational 14.87 1 15 13,379 ------ ------ ------ Pre-Development Area B

3 Combine 16.66 1 15 14,993 1, 2 ------ ------ Total Pre-Development Runoff

4 Rational 13.35 1 15 12,012 ------ ------ ------ Post-Development Area 1

5 Rational 3.671 1 15 3,304 ------ ------ ------ Post-Development Area 2

6 Rational 2.437 1 15 2,193 ------ ------ ------ Post-Development Area 3

7 Rational 4.069 1 15 3,662 ------ ------ ------ Post-Development Area 4

8 Rational 0.768 1 15 692 ------ ------ ------ Post-Development Area 5

9 Rational 3.896 1 15 3,506 ------ ------ ------ Post-Development Area 6

10 Combine 4.664 1 15 4,198 8, 9 ------ ------ Total Post-Development Offsite Runof

11 Combine 28.19 1 15 25,369 4, 5, 6,
7, 10

------ ------ Total Post-Development Runoff - No

12 Combine 23.52 1 15 21,171 4, 5, 6,
7,

------ ------ Post-Development Runoff to Detentio

13 Reservoir 0.133 1 30 12,543 12 1001.62 21,066 Detention Basin 1

14 Combine 4.714 1 15 16,741 10, 13 ------ ------ Total Post-Development Runoff w/ De

20231 - Hydraflow - PHASE I - 01.12.2022.gpwReturn Period: 2 Year Friday, 02 / 18 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 1

Pre-Development Area A

Hydrograph type =  Rational Peak discharge =  1.793 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  1,614 cuft
Drainage area =  1.610 ac Runoff coeff. =  0.3
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 2

Pre-Development Area B

Hydrograph type =  Rational Peak discharge =  14.87 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  13,379 cuft
Drainage area =  13.350 ac Runoff coeff. =  0.3
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 3

Total Pre-Development Runoff

Hydrograph type =  Combine Peak discharge =  16.66 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  14,993 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  14.960 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 4

Post-Development Area 1

Hydrograph type =  Rational Peak discharge =  13.35 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  12,012 cuft
Drainage area =  9.220 ac Runoff coeff. =  0.39
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 5

Post-Development Area 2

Hydrograph type =  Rational Peak discharge =  3.671 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  3,304 cuft
Drainage area =  1.150 ac Runoff coeff. =  0.86
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 6

Post-Development Area 3

Hydrograph type =  Rational Peak discharge =  2.437 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  2,193 cuft
Drainage area =  1.010 ac Runoff coeff. =  0.65
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 7

Post-Development Area 4

Hydrograph type =  Rational Peak discharge =  4.069 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  3,662 cuft
Drainage area =  1.260 ac Runoff coeff. =  0.87
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 8

Post-Development Area 5

Hydrograph type =  Rational Peak discharge =  0.768 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  692 cuft
Drainage area =  0.690 ac Runoff coeff. =  0.3
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 9

Post-Development Area 6

Hydrograph type =  Rational Peak discharge =  3.896 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  3,506 cuft
Drainage area =  1.640 ac Runoff coeff. =  0.64
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 10

Total Post-Development Offsite Runoff

Hydrograph type =  Combine Peak discharge =  4.664 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  4,198 cuft
Inflow hyds. =  8, 9 Contrib. drain. area =  2.330 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 11

Total Post-Development Runoff - No Detention

Hydrograph type =  Combine Peak discharge =  28.19 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  25,369 cuft
Inflow hyds. =  4, 5, 6, 7, 10 Contrib. drain. area =  12.640 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 12

Post-Development Runoff to Detention

Hydrograph type =  Combine Peak discharge =  23.52 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  21,171 cuft
Inflow hyds. =  4, 5, 6, 7 Contrib. drain. area =  12.640 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 13

Detention Basin 1

Hydrograph type =  Reservoir Peak discharge =  0.133 cfs
Storm frequency =  2 yrs Time to peak =  0.50 hrs
Time interval =  1 min Hyd. volume =  12,543 cuft
Inflow hyd. No. =  12 - Post-Development Runoff to DetentionMax. Elevation =  1001.62 ft
Reservoir name =  Detention Basin Max. Storage =  21,066 cuft

Storage Indication method used.
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Pond Report 17

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Pond No. 1 -  Detention Basin

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1000.00 ft

Stage / Storage Table

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

0.00 1000.00 11,836 0 0
1.00 1001.00 13,183 12,502 12,502
2.00 1002.00 14,586 13,877 26,379
3.00 1003.00 16,045 15,308 41,688
4.00 1004.00 17,561 16,796 58,483

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  24.00 Inactive Inactive 1.50

Span (in) =  24.00 2.50 0.00 1.50

No. Barrels =  1 1 0 6

Invert El. (ft) =  999.98 1000.00 0.00 1000.00

Length (ft) =  58.75 0.10 0.00 3.25

Slope (%) =  0.40 0.01 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No Yes

Crest Len (ft) =  24.00 Inactive Inactive Inactive

Crest El. (ft) =  1002.05 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  Yes No No No

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

TW Elev. (ft) =  0.00

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

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1000.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- --- 0.000
0.10 1,250 1000.10 0.00 oc 0.00 --- 0.00 0.00 --- --- --- --- --- 0.002
0.20 2,500 1000.20 0.01 oc 0.00 --- 0.01 0.00 --- --- --- --- --- 0.006
0.30 3,751 1000.30 0.01 oc 0.00 --- 0.01 0.00 --- --- --- --- --- 0.011
0.40 5,001 1000.40 0.02 ic 0.00 --- 0.02 0.00 --- --- --- --- --- 0.016
0.50 6,251 1000.50 0.03 ic 0.00 --- 0.02 0.00 --- --- --- --- --- 0.023
0.60 7,501 1000.60 0.03 ic 0.00 --- 0.03 0.00 --- --- --- --- --- 0.030
0.70 8,752 1000.70 0.04 ic 0.00 --- 0.04 0.00 --- --- --- --- --- 0.038
0.80 10,002 1000.80 0.05 ic 0.00 --- 0.05 0.00 --- --- --- --- --- 0.046
0.90 11,252 1000.90 0.06 ic 0.00 --- 0.06 0.00 --- --- --- --- --- 0.055
1.00 12,502 1001.00 0.06 ic 0.00 --- 0.06 0.00 --- --- --- --- --- 0.064
1.10 13,890 1001.10 0.07 ic 0.00 --- 0.07 0.00 --- --- --- --- --- 0.074
1.20 15,278 1001.20 0.08 ic 0.00 --- 0.08 0.00 --- --- --- --- --- 0.085
1.30 16,665 1001.30 0.10 ic 0.00 --- 0.10 0.00 --- --- --- --- --- 0.095
1.40 18,053 1001.40 0.11 ic 0.00 --- 0.11 0.00 --- --- --- --- --- 0.107
1.50 19,441 1001.50 0.12 ic 0.00 --- 0.12 0.00 --- --- --- --- --- 0.119
1.60 20,829 1001.60 0.13 ic 0.00 --- 0.13 0.00 --- --- --- --- --- 0.131
1.70 22,216 1001.70 0.15 ic 0.00 --- 0.14 0.00 --- --- --- --- --- 0.143
1.80 23,604 1001.80 0.16 ic 0.00 --- 0.16 0.00 --- --- --- --- --- 0.156
1.90 24,992 1001.90 0.18 ic 0.00 --- 0.17 0.00 --- --- --- --- --- 0.169
2.00 26,379 1002.00 0.18 ic 0.00 --- 0.18 0.00 --- --- --- --- --- 0.183
2.10 27,910 1002.10 1.10 oc 0.00 --- 0.16 0.89 --- --- --- --- --- 1.054
2.20 29,441 1002.20 4.73 oc 0.00 --- 0.09 4.64 --- --- --- --- --- 4.731
2.30 30,972 1002.30 9.82 oc 0.00 --- 0.01 9.81 s --- --- --- --- --- 9.816
2.40 32,503 1002.40 12.36 oc 0.00 --- 0.00 12.36 s --- --- --- --- --- 12.36
2.50 34,033 1002.50 13.94 oc 0.00 --- 0.00 13.93 s --- --- --- --- --- 13.93
2.60 35,564 1002.60 15.15 oc 0.00 --- 0.00 15.15 s --- --- --- --- --- 15.15
2.70 37,095 1002.70 16.19 oc 0.00 --- 0.00 16.19 s --- --- --- --- --- 16.19
2.80 38,626 1002.80 17.13 oc 0.00 --- 0.00 17.11 s --- --- --- --- --- 17.11
2.90 40,157 1002.90 17.99 oc 0.00 --- 0.00 17.96 s --- --- --- --- --- 17.97
3.00 41,688 1003.00 18.80 oc 0.00 --- 0.00 18.77 s --- --- --- --- --- 18.77
3.10 43,367 1003.10 19.57 oc 0.00 --- 0.00 19.53 s --- --- --- --- --- 19.53
3.20 45,047 1003.20 20.30 oc 0.00 --- 0.00 20.25 s --- --- --- --- --- 20.25
3.30 46,726 1003.30 21.01 oc 0.00 --- 0.00 20.94 s --- --- --- --- --- 20.94
3.40 48,406 1003.40 21.68 oc 0.00 --- 0.00 21.61 s --- --- --- --- --- 21.61
3.50 50,085 1003.50 22.34 oc 0.00 --- 0.00 22.30 s --- --- --- --- --- 22.30
3.60 51,765 1003.60 22.98 oc 0.00 --- 0.00 22.97 s --- --- --- --- --- 22.98
3.70 53,445 1003.70 23.60 oc 0.00 --- 0.00 23.55 s --- --- --- --- --- 23.55

Continues on next page...
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Detention Basin

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

3.80 55,124 1003.80 24.20 oc 0.00 --- 0.00 24.11 s --- --- --- --- --- 24.11
3.90 56,804 1003.90 24.78 oc 0.00 --- 0.00 24.76 s --- --- --- --- --- 24.76
4.00 58,483 1004.00 25.36 oc 0.00 --- 0.00 25.29 s --- --- --- --- --- 25.29

...End



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 14

Total Post-Development Runoff w/ Detention

Hydrograph type =  Combine Peak discharge =  4.714 cfs
Storm frequency =  2 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  16,741 cuft
Inflow hyds. =  10, 13 Contrib. drain. area =  0.000 ac
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Hydrograph Summary Report
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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 2.503 1 15 2,253 ------ ------ ------ Pre-Development Area A

2 Rational 20.76 1 15 18,681 ------ ------ ------ Pre-Development Area B

3 Combine 23.26 1 15 20,934 1, 2 ------ ------ Total Pre-Development Runoff

4 Rational 18.64 1 15 16,772 ------ ------ ------ Post-Development Area 1

5 Rational 5.126 1 15 4,613 ------ ------ ------ Post-Development Area 2

6 Rational 3.402 1 15 3,062 ------ ------ ------ Post-Development Area 3

7 Rational 5.681 1 15 5,113 ------ ------ ------ Post-Development Area 4

8 Rational 1.073 1 15 966 ------ ------ ------ Post-Development Area 5

9 Rational 5.440 1 15 4,896 ------ ------ ------ Post-Development Area 6

10 Combine 6.512 1 15 5,861 8, 9 ------ ------ Total Post-Development Offsite Runof

11 Combine 39.36 1 15 35,421 4, 5, 6,
7, 10

------ ------ Total Post-Development Runoff - No

12 Combine 32.84 1 15 29,560 4, 5, 6,
7,

------ ------ Post-Development Runoff to Detentio

13 Reservoir 3.093 1 29 19,363 12 1002.16 28,759 Detention Basin 1

14 Combine 6.593 1 15 25,224 10, 13 ------ ------ Total Post-Development Runoff w/ De

20231 - Hydraflow - PHASE I - 01.12.2022.gpwReturn Period: 10 Year Friday, 02 / 18 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 1

Pre-Development Area A

Hydrograph type =  Rational Peak discharge =  2.503 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  2,253 cuft
Drainage area =  1.610 ac Runoff coeff. =  0.3
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 2

Pre-Development Area B

Hydrograph type =  Rational Peak discharge =  20.76 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  18,681 cuft
Drainage area =  13.350 ac Runoff coeff. =  0.3
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 3

Total Pre-Development Runoff

Hydrograph type =  Combine Peak discharge =  23.26 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  20,934 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  14.960 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 4

Post-Development Area 1

Hydrograph type =  Rational Peak discharge =  18.64 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  16,772 cuft
Drainage area =  9.220 ac Runoff coeff. =  0.39
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 5

Post-Development Area 2

Hydrograph type =  Rational Peak discharge =  5.126 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  4,613 cuft
Drainage area =  1.150 ac Runoff coeff. =  0.86
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 6

Post-Development Area 3

Hydrograph type =  Rational Peak discharge =  3.402 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  3,062 cuft
Drainage area =  1.010 ac Runoff coeff. =  0.65
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 7

Post-Development Area 4

Hydrograph type =  Rational Peak discharge =  5.681 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  5,113 cuft
Drainage area =  1.260 ac Runoff coeff. =  0.87
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 8

Post-Development Area 5

Hydrograph type =  Rational Peak discharge =  1.073 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  966 cuft
Drainage area =  0.690 ac Runoff coeff. =  0.3
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 9

Post-Development Area 6

Hydrograph type =  Rational Peak discharge =  5.440 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  4,896 cuft
Drainage area =  1.640 ac Runoff coeff. =  0.64
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 10

Total Post-Development Offsite Runoff

Hydrograph type =  Combine Peak discharge =  6.512 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  5,861 cuft
Inflow hyds. =  8, 9 Contrib. drain. area =  2.330 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 11

Total Post-Development Runoff - No Detention

Hydrograph type =  Combine Peak discharge =  39.36 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  35,421 cuft
Inflow hyds. =  4, 5, 6, 7, 10 Contrib. drain. area =  12.640 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 12

Post-Development Runoff to Detention

Hydrograph type =  Combine Peak discharge =  32.84 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  29,560 cuft
Inflow hyds. =  4, 5, 6, 7 Contrib. drain. area =  12.640 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 13

Detention Basin 1

Hydrograph type =  Reservoir Peak discharge =  3.093 cfs
Storm frequency =  10 yrs Time to peak =  0.48 hrs
Time interval =  1 min Hyd. volume =  19,363 cuft
Inflow hyd. No. =  12 - Post-Development Runoff to DetentionMax. Elevation =  1002.16 ft
Reservoir name =  Detention Basin Max. Storage =  28,759 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 14

Total Post-Development Runoff w/ Detention

Hydrograph type =  Combine Peak discharge =  6.593 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  25,224 cuft
Inflow hyds. =  10, 13 Contrib. drain. area =  0.000 ac
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Hydrograph Summary Report

35

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 3.771 1 15 3,394 ------ ------ ------ Pre-Development Area A

2 Rational 31.27 1 15 28,140 ------ ------ ------ Pre-Development Area B

3 Combine 35.04 1 15 31,534 1, 2 ------ ------ Total Pre-Development Runoff

4 Rational 28.07 1 15 25,265 ------ ------ ------ Post-Development Area 1

5 Rational 7.721 1 15 6,949 ------ ------ ------ Post-Development Area 2

6 Rational 5.125 1 15 4,613 ------ ------ ------ Post-Development Area 3

7 Rational 8.558 1 15 7,702 ------ ------ ------ Post-Development Area 4

8 Rational 1.616 1 15 1,454 ------ ------ ------ Post-Development Area 5

9 Rational 8.194 1 15 7,375 ------ ------ ------ Post-Development Area 6

10 Combine 9.810 1 15 8,829 8, 9 ------ ------ Total Post-Development Offsite Runof

11 Combine 59.29 1 15 53,359 4, 5, 6,
7, 10

------ ------ Total Post-Development Runoff - No

12 Combine 49.48 1 15 44,529 4, 5, 6,
7,

------ ------ Post-Development Runoff to Detentio

13 Reservoir 15.51 1 25 34,299 12 1002.63 36,096 Detention Basin 1

14 Combine 19.91 1 21 43,129 10, 13 ------ ------ Total Post-Development Runoff w/ De

20231 - Hydraflow - PHASE I - 01.12.2022.gpwReturn Period: 100 Year Friday, 02 / 18 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 1

Pre-Development Area A

Hydrograph type =  Rational Peak discharge =  3.771 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  3,394 cuft
Drainage area =  1.610 ac Runoff coeff. =  0.3
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 2

Pre-Development Area B

Hydrograph type =  Rational Peak discharge =  31.27 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  28,140 cuft
Drainage area =  13.350 ac Runoff coeff. =  0.3
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 3

Total Pre-Development Runoff

Hydrograph type =  Combine Peak discharge =  35.04 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  31,534 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  14.960 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 4

Post-Development Area 1

Hydrograph type =  Rational Peak discharge =  28.07 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  25,265 cuft
Drainage area =  9.220 ac Runoff coeff. =  0.39
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 5

Post-Development Area 2

Hydrograph type =  Rational Peak discharge =  7.721 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  6,949 cuft
Drainage area =  1.150 ac Runoff coeff. =  0.86
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 6

Post-Development Area 3

Hydrograph type =  Rational Peak discharge =  5.125 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  4,613 cuft
Drainage area =  1.010 ac Runoff coeff. =  0.65
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 7

Post-Development Area 4

Hydrograph type =  Rational Peak discharge =  8.558 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  7,702 cuft
Drainage area =  1.260 ac Runoff coeff. =  0.87
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 8

Post-Development Area 5

Hydrograph type =  Rational Peak discharge =  1.616 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  1,454 cuft
Drainage area =  0.690 ac Runoff coeff. =  0.3
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1

43

0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (hrs)

Post-Development Area 5

Hyd. No. 8 -- 100 Year

Hyd No. 8



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 9

Post-Development Area 6

Hydrograph type =  Rational Peak discharge =  8.194 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  7,375 cuft
Drainage area =  1.640 ac Runoff coeff. =  0.64
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  KCAPWA.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 10

Total Post-Development Offsite Runoff

Hydrograph type =  Combine Peak discharge =  9.810 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  8,829 cuft
Inflow hyds. =  8, 9 Contrib. drain. area =  2.330 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 11

Total Post-Development Runoff - No Detention

Hydrograph type =  Combine Peak discharge =  59.29 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  53,359 cuft
Inflow hyds. =  4, 5, 6, 7, 10 Contrib. drain. area =  12.640 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 12

Post-Development Runoff to Detention

Hydrograph type =  Combine Peak discharge =  49.48 cfs
Storm frequency =  100 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  44,529 cuft
Inflow hyds. =  4, 5, 6, 7 Contrib. drain. area =  12.640 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 13

Detention Basin 1

Hydrograph type =  Reservoir Peak discharge =  15.51 cfs
Storm frequency =  100 yrs Time to peak =  0.42 hrs
Time interval =  1 min Hyd. volume =  34,299 cuft
Inflow hyd. No. =  12 - Post-Development Runoff to DetentionMax. Elevation =  1002.63 ft
Reservoir name =  Detention Basin Max. Storage =  36,096 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 14

Total Post-Development Runoff w/ Detention

Hydrograph type =  Combine Peak discharge =  19.91 cfs
Storm frequency =  100 yrs Time to peak =  0.35 hrs
Time interval =  1 min Hyd. volume =  43,129 cuft
Inflow hyds. =  10, 13 Contrib. drain. area =  0.000 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

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

(Yrs) B D E (N/A)

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

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

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

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

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

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

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

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

File name: KCAPWA.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

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

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

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

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

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

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

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

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

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

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: P:\DAE Civil\Hydraflow Storm Sewer\SCS 24-hr Rainfall.pcp

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

SCS 24-hour 2.85 3.50 0.00 4.50 5.30 6.10 6.90 7.50

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

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

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

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

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

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Project: 20231 - Hydraflow - Full Development - 02.16.2022.gpw Friday, 02 / 18 / 2022

Hyd. Origin Description

Legend

1 Rational Future-Development Area 1

2 Rational Future-Development Area 2

3 Rational Future-Development Area 3

4 Rational Future-Development Area 4

5 Rational Future-Development Area 5

6 Rational Future-Development Area 6

7 Rational Future-Development Area 7

8 Combine Total Future-Development Offsite Runoff

9 Combine Future Post-Development Runoff - No Detention

10 Combine Future-Development Runoff to Detention

11 Reservoir Detention Basin 1

12 Combine Total Future-Development Runoff w/ Detention



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 ------ 11.93 15.17 ------- 18.65 21.18 25.23 27.36 31.90 Future-Development Area 1

2 Rational ------ 2.888 3.671 ------- 4.515 5.126 6.106 6.623 7.721 Future-Development Area 2

3 Rational ------ 1.917 2.437 ------- 2.997 3.402 4.053 4.396 5.125 Future-Development Area 3

4 Rational ------ 3.201 4.069 ------- 5.004 5.681 6.768 7.341 8.558 Future-Development Area 4

5 Rational ------ 3.630 4.615 ------- 5.675 6.443 7.676 8.325 9.706 Future-Development Area 5

6 Rational ------ 3.098 3.938 ------- 4.843 5.498 6.549 7.103 8.282 Future-Development Area 6

7 Rational ------ 0.604 0.768 ------- 0.945 1.073 1.278 1.386 1.616 Future-Development Area 7

8 Combine 6, 7 3.702 4.706 ------- 5.787 6.570 7.827 8.490 9.898 Total Future-Development Offsite Ru

9 Combine 1, 2, 3,
4, 5, 8

27.27 34.66 ------- 42.63 48.40 57.66 62.53 72.91 Future Post-Development Runoff - No

10 Combine 1, 2, 3,
4, 5,

23.57 29.96 ------- 36.84 41.83 49.83 54.04 63.01 Future-Development Runoff to Detent

11 Reservoir 10 0.150 0.437 ------- 8.336 13.92 18.03 19.39 21.86 Detention Basin 1

12 Combine 8, 11 3.759 4.786 ------- 9.818 16.24 21.68 23.55 27.04 Total Future-Development Runoff w/

Proj. file: 20231 - Hydraflow - Full Development - 02.16.2022.gpw Friday, 02 / 18 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



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 15.17 1 15 13,649 ------ ------ ------ Future-Development Area 1

2 Rational 3.671 1 15 3,304 ------ ------ ------ Future-Development Area 2

3 Rational 2.437 1 15 2,193 ------ ------ ------ Future-Development Area 3

4 Rational 4.069 1 15 3,662 ------ ------ ------ Future-Development Area 4

5 Rational 4.615 1 15 4,153 ------ ------ ------ Future-Development Area 5

6 Rational 3.938 1 15 3,544 ------ ------ ------ Future-Development Area 6

7 Rational 0.768 1 15 692 ------ ------ ------ Future-Development Area 7

8 Combine 4.706 1 15 4,235 6, 7 ------ ------ Total Future-Development Offsite Ru

9 Combine 34.66 1 15 31,197 1, 2, 3,
4, 5, 8

------ ------ Future Post-Development Runoff - No

10 Combine 29.96 1 15 26,961 1, 2, 3,
4, 5,

------ ------ Future-Development Runoff to Detent

11 Reservoir 0.437 1 30 17,810 10 1002.03 26,769 Detention Basin 1

12 Combine 4.786 1 15 22,046 8, 11 ------ ------ Total Future-Development Runoff w/

20231 - Hydraflow - Full Development - 02.16.2022.gpwReturn Period: 2 Year Friday, 02 / 18 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 1

Future-Development Area 1

Hydrograph type =  Rational Peak discharge =  15.17 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  13,649 cuft
Drainage area =  6.590 ac Runoff coeff. =  0.62
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 2

Future-Development Area 2

Hydrograph type =  Rational Peak discharge =  3.671 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  3,304 cuft
Drainage area =  1.150 ac Runoff coeff. =  0.86
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 3

Future-Development Area 3

Hydrograph type =  Rational Peak discharge =  2.437 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  2,193 cuft
Drainage area =  1.010 ac Runoff coeff. =  0.65
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 4

Future-Development Area 4

Hydrograph type =  Rational Peak discharge =  4.069 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  3,662 cuft
Drainage area =  1.260 ac Runoff coeff. =  0.87
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 5

Future-Development Area 5

Hydrograph type =  Rational Peak discharge =  4.615 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  4,153 cuft
Drainage area =  2.220 ac Runoff coeff. =  0.56
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 6

Future-Development Area 6

Hydrograph type =  Rational Peak discharge =  3.938 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  3,544 cuft
Drainage area =  2.040 ac Runoff coeff. =  0.52
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 7

Future-Development Area 7

Hydrograph type =  Rational Peak discharge =  0.768 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  692 cuft
Drainage area =  0.690 ac Runoff coeff. =  0.3
Intensity =  3.712 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 8

Total Future-Development Offsite Runoff

Hydrograph type =  Combine Peak discharge =  4.706 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  4,235 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  2.730 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 9

Future Post-Development Runoff - No Detention

Hydrograph type =  Combine Peak discharge =  34.66 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  31,197 cuft
Inflow hyds. =  1, 2, 3, 4, 5, 8 Contrib. drain. area =  12.230 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 10

Future-Development Runoff to Detention

Hydrograph type =  Combine Peak discharge =  29.96 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  26,961 cuft
Inflow hyds. =  1, 2, 3, 4, 5 Contrib. drain. area =  12.230 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 11

Detention Basin 1

Hydrograph type =  Reservoir Peak discharge =  0.437 cfs
Storm frequency =  2 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  17,810 cuft
Inflow hyd. No. =  10 - Future-Development Runoff to DetentionMax. Elevation =  1002.03 ft
Reservoir name =  Detention Basin Max. Storage =  26,769 cuft

Storage Indication method used.
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Pond Report 15

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Pond No. 1 -  Detention Basin

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1000.00 ft

Stage / Storage Table

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

0.00 1000.00 11,836 0 0
1.00 1001.00 13,183 12,502 12,502
2.00 1002.00 14,586 13,877 26,379
3.00 1003.00 16,045 15,308 41,688
4.00 1004.00 17,561 16,796 58,483

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  24.00 Inactive Inactive 1.50

Span (in) =  24.00 24.00 0.00 1.50

No. Barrels =  1 2 0 6

Invert El. (ft) =  999.98 1001.25 0.00 1000.00

Length (ft) =  58.75 20.00 0.00 3.25

Slope (%) =  1.00 2.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  24.00 Inactive Inactive Inactive

Crest El. (ft) =  1002.05 1001.62 0.00 0.00

Weir Coeff. =  3.33 1.05 3.33 3.33

Weir Type =  Rect 45 degV --- ---

Multi-Stage =  Yes Yes No No

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

TW Elev. (ft) =  0.00

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

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1000.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- --- 0.000
0.10 1,250 1000.10 0.00 ic 0.00 --- 0.00 0.00 --- --- --- --- --- 0.002
0.20 2,500 1000.20 0.00 ic 0.00 --- 0.01 0.00 --- --- --- --- --- 0.007
0.30 3,751 1000.30 0.00 ic 0.00 --- 0.01 0.00 --- --- --- --- --- 0.012
0.40 5,001 1000.40 0.00 ic 0.00 --- 0.02 0.00 --- --- --- --- --- 0.018
0.50 6,251 1000.50 0.00 ic 0.00 --- 0.03 0.00 --- --- --- --- --- 0.026
0.60 7,501 1000.60 0.00 ic 0.00 --- 0.03 0.00 --- --- --- --- --- 0.034
0.70 8,752 1000.70 0.00 ic 0.00 --- 0.04 0.00 --- --- --- --- --- 0.043
0.80 10,002 1000.80 0.00 ic 0.00 --- 0.05 0.00 --- --- --- --- --- 0.052
0.90 11,252 1000.90 0.00 ic 0.00 --- 0.06 0.00 --- --- --- --- --- 0.062
1.00 12,502 1001.00 0.00 ic 0.00 --- 0.07 0.00 --- --- --- --- --- 0.073
1.10 13,890 1001.10 0.00 ic 0.00 --- 0.08 0.00 --- --- --- --- --- 0.084
1.20 15,278 1001.20 0.00 ic 0.00 --- 0.10 0.00 --- --- --- --- --- 0.096
1.30 16,665 1001.30 0.00 ic 0.00 --- 0.11 0.00 --- --- --- --- --- 0.108
1.40 18,053 1001.40 0.00 ic 0.00 --- 0.12 0.00 --- --- --- --- --- 0.120
1.50 19,441 1001.50 0.00 ic 0.00 --- 0.13 0.00 --- --- --- --- --- 0.134
1.60 20,829 1001.60 0.00 ic 0.00 --- 0.15 0.00 --- --- --- --- --- 0.147
1.70 22,216 1001.70 0.00 ic 0.00 --- 0.16 0.00 --- --- --- --- --- 0.161
1.80 23,604 1001.80 0.00 ic 0.00 --- 0.18 0.00 --- --- --- --- --- 0.176
1.90 24,992 1001.90 0.00 ic 0.00 --- 0.19 0.00 --- --- --- --- --- 0.190
2.00 26,379 1002.00 0.00 ic 0.00 --- 0.21 0.00 --- --- --- --- --- 0.206
2.10 27,910 1002.10 0.89 ic 0.00 --- 0.22 0.89 --- --- --- --- --- 1.114
2.20 29,441 1002.20 4.72 ic 0.00 --- 0.24 4.64 --- --- --- --- --- 4.881
2.30 30,972 1002.30 10.00 ic 0.00 --- 0.25 9.99 --- --- --- --- --- 10.24
2.40 32,503 1002.40 15.00 oc 0.00 --- 0.27 15.00 s --- --- --- --- --- 15.27
2.50 34,033 1002.50 16.75 oc 0.00 --- 0.29 16.75 s --- --- --- --- --- 17.04
2.60 35,564 1002.60 17.94 oc 0.00 --- 0.30 17.94 s --- --- --- --- --- 18.24
2.70 37,095 1002.70 18.91 oc 0.00 --- 0.32 18.91 s --- --- --- --- --- 19.23
2.80 38,626 1002.80 19.76 oc 0.00 --- 0.34 19.75 s --- --- --- --- --- 20.10
2.90 40,157 1002.90 20.54 oc 0.00 --- 0.36 20.53 s --- --- --- --- --- 20.89
3.00 41,688 1003.00 21.26 oc 0.00 --- 0.38 21.24 s --- --- --- --- --- 21.61
3.10 43,367 1003.10 21.92 ic 0.00 --- 0.40 21.88 s --- --- --- --- --- 22.27
3.20 45,047 1003.20 22.45 ic 0.00 --- 0.42 22.42 s --- --- --- --- --- 22.83
3.30 46,726 1003.30 22.97 ic 0.00 --- 0.44 22.90 s --- --- --- --- --- 23.34
3.40 48,406 1003.40 23.47 ic 0.00 --- 0.46 23.44 s --- --- --- --- --- 23.90
3.50 50,085 1003.50 23.96 ic 0.00 --- 0.48 23.87 s --- --- --- --- --- 24.35
3.60 51,765 1003.60 24.44 ic 0.00 --- 0.50 24.38 s --- --- --- --- --- 24.88
3.70 53,445 1003.70 24.91 ic 0.00 --- 0.52 24.78 s --- --- --- --- --- 25.30

Continues on next page...
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Detention Basin

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

3.80 55,124 1003.80 25.37 ic 0.00 --- 0.54 25.23 s --- --- --- --- --- 25.77
3.90 56,804 1003.90 25.82 ic 0.00 --- 0.56 25.68 s --- --- --- --- --- 26.24
4.00 58,483 1004.00 26.26 ic 0.00 --- 0.58 26.13 s --- --- --- --- --- 26.71

...End



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 12

Total Future-Development Runoff w/ Detention

Hydrograph type =  Combine Peak discharge =  4.786 cfs
Storm frequency =  2 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  22,046 cuft
Inflow hyds. =  8, 11 Contrib. drain. area =  0.000 ac
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Hydrograph Summary Report

18

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 21.18 1 15 19,058 ------ ------ ------ Future-Development Area 1

2 Rational 5.126 1 15 4,613 ------ ------ ------ Future-Development Area 2

3 Rational 3.402 1 15 3,062 ------ ------ ------ Future-Development Area 3

4 Rational 5.681 1 15 5,113 ------ ------ ------ Future-Development Area 4

5 Rational 6.443 1 15 5,799 ------ ------ ------ Future-Development Area 5

6 Rational 5.498 1 15 4,948 ------ ------ ------ Future-Development Area 6

7 Rational 1.073 1 15 966 ------ ------ ------ Future-Development Area 7

8 Combine 6.570 1 15 5,913 6, 7 ------ ------ Total Future-Development Offsite Ru

9 Combine 48.40 1 15 43,558 1, 2, 3,
4, 5, 8

------ ------ Future Post-Development Runoff - No

10 Combine 41.83 1 15 37,644 1, 2, 3,
4, 5,

------ ------ Future-Development Runoff to Detent

11 Reservoir 13.92 1 25 28,386 10 1002.37 32,093 Detention Basin 1

12 Combine 16.24 1 24 34,299 8, 11 ------ ------ Total Future-Development Runoff w/

20231 - Hydraflow - Full Development - 02.16.2022.gpwReturn Period: 10 Year Friday, 02 / 18 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 1

Future-Development Area 1

Hydrograph type =  Rational Peak discharge =  21.18 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  19,058 cuft
Drainage area =  6.590 ac Runoff coeff. =  0.62
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 2

Future-Development Area 2

Hydrograph type =  Rational Peak discharge =  5.126 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  4,613 cuft
Drainage area =  1.150 ac Runoff coeff. =  0.86
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 3

Future-Development Area 3

Hydrograph type =  Rational Peak discharge =  3.402 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  3,062 cuft
Drainage area =  1.010 ac Runoff coeff. =  0.65
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 4

Future-Development Area 4

Hydrograph type =  Rational Peak discharge =  5.681 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  5,113 cuft
Drainage area =  1.260 ac Runoff coeff. =  0.87
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 5

Future-Development Area 5

Hydrograph type =  Rational Peak discharge =  6.443 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  5,799 cuft
Drainage area =  2.220 ac Runoff coeff. =  0.56
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 6

Future-Development Area 6

Hydrograph type =  Rational Peak discharge =  5.498 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  4,948 cuft
Drainage area =  2.040 ac Runoff coeff. =  0.52
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 7

Future-Development Area 7

Hydrograph type =  Rational Peak discharge =  1.073 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  966 cuft
Drainage area =  0.690 ac Runoff coeff. =  0.3
Intensity =  5.183 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 8

Total Future-Development Offsite Runoff

Hydrograph type =  Combine Peak discharge =  6.570 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  5,913 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  2.730 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 9

Future Post-Development Runoff - No Detention

Hydrograph type =  Combine Peak discharge =  48.40 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  43,558 cuft
Inflow hyds. =  1, 2, 3, 4, 5, 8 Contrib. drain. area =  12.230 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 10

Future-Development Runoff to Detention

Hydrograph type =  Combine Peak discharge =  41.83 cfs
Storm frequency =  10 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  37,644 cuft
Inflow hyds. =  1, 2, 3, 4, 5 Contrib. drain. area =  12.230 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 11

Detention Basin 1

Hydrograph type =  Reservoir Peak discharge =  13.92 cfs
Storm frequency =  10 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  28,386 cuft
Inflow hyd. No. =  10 - Future-Development Runoff to DetentionMax. Elevation =  1002.37 ft
Reservoir name =  Detention Basin Max. Storage =  32,093 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 12

Total Future-Development Runoff w/ Detention

Hydrograph type =  Combine Peak discharge =  16.24 cfs
Storm frequency =  10 yrs Time to peak =  24 min
Time interval =  1 min Hyd. volume =  34,299 cuft
Inflow hyds. =  8, 11 Contrib. drain. area =  0.000 ac
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Hydrograph Summary Report

31

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 31.90 1 15 28,708 ------ ------ ------ Future-Development Area 1

2 Rational 7.721 1 15 6,949 ------ ------ ------ Future-Development Area 2

3 Rational 5.125 1 15 4,613 ------ ------ ------ Future-Development Area 3

4 Rational 8.558 1 15 7,702 ------ ------ ------ Future-Development Area 4

5 Rational 9.706 1 15 8,735 ------ ------ ------ Future-Development Area 5

6 Rational 8.282 1 15 7,454 ------ ------ ------ Future-Development Area 6

7 Rational 1.616 1 15 1,454 ------ ------ ------ Future-Development Area 7

8 Combine 9.898 1 15 8,908 6, 7 ------ ------ Total Future-Development Offsite Ru

9 Combine 72.91 1 15 65,615 1, 2, 3,
4, 5, 8

------ ------ Future Post-Development Runoff - No

10 Combine 63.01 1 15 56,707 1, 2, 3,
4, 5,

------ ------ Future-Development Runoff to Detent

11 Reservoir 21.86 1 25 47,424 10 1003.04 42,319 Detention Basin 1

12 Combine 27.04 1 20 56,332 8, 11 ------ ------ Total Future-Development Runoff w/

20231 - Hydraflow - Full Development - 02.16.2022.gpwReturn Period: 100 Year Friday, 02 / 18 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 1

Future-Development Area 1

Hydrograph type =  Rational Peak discharge =  31.90 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  28,708 cuft
Drainage area =  6.590 ac Runoff coeff. =  0.62
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 2

Future-Development Area 2

Hydrograph type =  Rational Peak discharge =  7.721 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  6,949 cuft
Drainage area =  1.150 ac Runoff coeff. =  0.86
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 3

Future-Development Area 3

Hydrograph type =  Rational Peak discharge =  5.125 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  4,613 cuft
Drainage area =  1.010 ac Runoff coeff. =  0.65
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 4

Future-Development Area 4

Hydrograph type =  Rational Peak discharge =  8.558 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  7,702 cuft
Drainage area =  1.260 ac Runoff coeff. =  0.87
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1

35

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

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (min)

Future-Development Area 4

Hyd. No. 4 -- 100 Year

Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 5

Future-Development Area 5

Hydrograph type =  Rational Peak discharge =  9.706 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  8,735 cuft
Drainage area =  2.220 ac Runoff coeff. =  0.56
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 6

Future-Development Area 6

Hydrograph type =  Rational Peak discharge =  8.282 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  7,454 cuft
Drainage area =  2.040 ac Runoff coeff. =  0.52
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 7

Future-Development Area 7

Hydrograph type =  Rational Peak discharge =  1.616 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  1,454 cuft
Drainage area =  0.690 ac Runoff coeff. =  0.3
Intensity =  7.807 in/hr Tc by User =  15.00 min
IDF Curve =  1.37in-hrWQ Rational.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 8

Total Future-Development Offsite Runoff

Hydrograph type =  Combine Peak discharge =  9.898 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  8,908 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  2.730 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 18 / 2022

Hyd. No. 9

Future Post-Development Runoff - No Detention

Hydrograph type =  Combine Peak discharge =  72.91 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  65,615 cuft
Inflow hyds. =  1, 2, 3, 4, 5, 8 Contrib. drain. area =  12.230 ac
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Hydrograph Report
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Hyd. No. 10

Future-Development Runoff to Detention

Hydrograph type =  Combine Peak discharge =  63.01 cfs
Storm frequency =  100 yrs Time to peak =  15 min
Time interval =  1 min Hyd. volume =  56,707 cuft
Inflow hyds. =  1, 2, 3, 4, 5 Contrib. drain. area =  12.230 ac
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Hyd. No. 11

Detention Basin 1

Hydrograph type =  Reservoir Peak discharge =  21.86 cfs
Storm frequency =  100 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  47,424 cuft
Inflow hyd. No. =  10 - Future-Development Runoff to DetentionMax. Elevation =  1003.04 ft
Reservoir name =  Detention Basin Max. Storage =  42,319 cuft

Storage Indication method used.
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Hyd. No. 12

Total Future-Development Runoff w/ Detention

Hydrograph type =  Combine Peak discharge =  27.04 cfs
Storm frequency =  100 yrs Time to peak =  20 min
Time interval =  1 min Hyd. volume =  56,332 cuft
Inflow hyds. =  8, 11 Contrib. drain. area =  0.000 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: 1.37in-hrWQ Rational.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

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

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

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

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

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

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

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

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

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

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: P:\DAE Civil\Hydraflow Storm Sewer\SCS 24-hr Rainfall.pcp

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

SCS 24-hour 2.85 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


