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Preliminary Drainage Computations Summary
For

Liberty Village
1001 E 300 N

Lebanon, Indiana

PROJECT DESCRIPTION

The proposed project is located approximately 0.42 miles east of the intersection of Elm Swamp Road and 
E County Road 300 N, in Lebanon, Boone County, Indiana.  The ±33.92-acre site consists of an agricultural 
field that is generally square in shape.  The proposed development will consist of 85 lots with one 
connection to E Country Road. 300 N, and one connection to the future John Bart Road. Stormwater 
drainage will be controlled by a single pond, located in the center of the development.  Refer to Appendix 
A for an aerial map of the site’s location.

Refer to The Natural Resources Conservation Service (NRCS) Web Soil Survey Map in Appendix A for 
details on the site soil distribution.  The NRCS Web Soil Survey of Boone County, Indiana, indicates the 
site consist of approximately 0.8% Crobsy silt loam, fine-loamy subsoil (CudA); 39.3% Cyclone silty clay 
loam (CxdA); 40.2% Fincastle silt loam, tipton till plain (FdbA); and 19.6% Treaty silty clay loam (ThrA).

The site is not located within any special flood hazard zone as indicated on the Flood Insurance Rate Map 
(FIRM) 18011C0179E for Boone County, Indiana, dated January 18, 2012.  Refer to Appendix A for the 
FIRM.

The adjacent land uses for this site have been included below:

North: Agriculture
South: Agriculture
East: Agriculture
West: Single-Family Residential

EXISTING CONDITIONS

The existing property currently consists of an agriculture field that is generally square in shape.    One 
existing structure is present northwest of the project site.  This structure will stay in place, and is not 
included in the project site.  The site is generally flat, with approximately five feet of topographic relief 
across the site.  Stormwater generally drains to a low point in the northwest corner of the site, and a low 
point along the southern boundary of the site.  Both low points eventually stack and spill westward. Offsite 
drainage enters the site from the west, east and south boundaries, and contribute an additional ±18.8 acres 
of drainage.  Drainage Basin C drains the southeast corner offsite, which reduces the drainage area by ±1.78 
acres.  These offsite basins were delineated using LiDar contours and are presented in Appendix B.  The 
offsite basins were excluded in determining the allowable release rates for post development.  Only onsite 
basins (B and D) were used to calculate the allowable release rates, which are summarized in Table 1.  Refer 
to Appendix B for Existing Drainage Conditions.



Drainage Basin 
Area Allowable Release Rates (cfs)

Drainage Area ID
(ac) 10-yr 100-yr

Pre-Develop  0.15 0.25
B 31.33 4.31 7.18
D 4.91 0.74 1.23

Overall 33.63 5.04 8.41

Table 1. Allowable Release Rate Summary only need onsite Basin B and D

PROPOSED CONDITIONS

The proposed development includes the construction of 85 single family lots with one access point E 
County Road 300 N and one access point from John Bart Road.  One wet dention pond will be used to 
contain and control stromwater discharge post-development. A normal pool of 938.00 feet (amsl) was 
conservatively chosen as the highest normal pool that could work with the existing topography. The pond 
will outlet via an Outlet Control Structure (OCS) and reinforced concrete pipe (RCP) to the planned storm 
sewer along John Bart Road, or connection made with the planned storm sewer constructed for the adjacent 
Auburn Meadows subdivision. Details regarding the proposed storm sewer for Auburn Meadows were not 
available at the time of this report.  Alternative sewer connections may have to be evaluated once details of 
the sewer infrastructure become available.  

An ICPR 4 model was used to estimate the proposed pond stages and model the channel protection volume. 
Table 2 summarizes the pond stages.  Refer to Appendix C for the ICPR 4 model and basin exhibit.  Table 
2 contains a summary of the ICPR 4 model.  

10-Year 100-Year
Stage 
Elev. 
(amsl)

Allowable 
Release 

Rate (cfs)

Proposed 
Release 

Rate (cfs)

Stage 
Elev. 
(amsl)

Allowable 
Release 

Rate (cfs)

Proposed 
Release 

Rate (cfs)
Wet Pond 1 941.00 5.04 2.39 942.43 8.41 8.41

Table 2.  Proposed Pond Staging and Release Rate Summary

SUMMARY AND CONCLUSIONS

The proposed storm sewer and site improvements have been designed in accordance with the Stormwater 
Technical Standards Manual, City of Lebanon, Indiana, (June 2014) and City of Lebanon Ordinance No. 
06-15.  We believe the proposed improvements will not adversely affect this site, adjacent developments, 
Lebanon and Boone County.  However, site drainage conditions may need to be reevaluated based on the 
planned construction of John Bart Road, and the storm sewer of the Auburn Meadows development. 
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Lebanon, Indiana

Site
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Map Unit Legend

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

CudA Crosby silt loam, fine-loamy 
subsoil, 0 to 2 percent 
slopes

0.3 0.8%

CxdA Cyclone silty clay loam, 0 to 2 
percent slopes

13.3 39.3%

FdbA Fincastle silt loam, tipton till 
plain, 0 to 2 percent slopes

13.6 40.2%

ThrA Treaty silty clay loam, 0 to 1 
percent slopes

6.7 19.6%

Totals for Area of Interest 33.9 100.0%

Soil Map—Boone County, Indiana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/17/2021
Page 3 of 3
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Node Max Conditions [Scenario1]
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

OF-1 10-yr 24-hr 943.00 938.00 0.0000 2.39 0.00 0
WP-1 10-yr 24-hr 943.00 940.98 0.0010 109.26 2.39 109865
OF-1 100-yr 24-hr 943.00 938.00 0.0000 5.43 0.00 0
WP-1 100-yr 24-hr 943.00 942.36 0.0010 174.52 5.43 115407
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Simple Basin: SMB-1
Scenario: Scenario1

Node: WP-1
Hydrograph Method: NRCS Unit Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 20.0000 min
Max Allowable Q: 9999.00 cfs

Time Shift: 0.0000 hr
Unit Hydrograph: UH484

Peaking Factor: 484.0
Area: 33.6300 ac

Curve Number: 90.0
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name: ~SCSII-24

Comment:

Node: OF-1
Scenario: Scenario1

Type: Time/Stage
Base Flow: 0.00 cfs

Initial Stage: 938.00 ft
Warning Stage: 943.00 ft

Boundary Stage:

Year Month Day Hour Stage [ft]
0 0 0 0.0000 938.00
0 0 0 48.0000 938.00

Comment:

Node: WP-1
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 938.00 ft
Warning Stage: 943.00 ft

Stage [ft] Area [ac] Area [ft2]
944.00 2.8000 121968
939.00 2.3400 101930
938.00 2.0400 88862
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Comment:

Drop Structure Link: L-0010DS
Scenario: Scenario1

From Node: WP-1
To Node: OF-1

Link Count: 1
Flow Direction: Both

Solution: Combine
Increments: 0
Pipe Count: 1

Damping: 0.0000 ft
Length: 184.07 ft

FHWA Code: 0
Entr Loss Coef: 0.00
Exit Loss Coef: 0.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Pipe Downstream Pipe
Invert: 938.00 ft Invert: 937.00 ft

Manning's N: 0.0130 Manning's N: 0.0130
Geometry: Circular Geometry: Circular

Max Depth: 1.00 ft Max Depth: 1.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000

Pipe Comment:

Weir Component
Weir: 1

Weir Count: 1
Weir Flow Direction: Both

Damping: 0.0000 ft
Weir Type: Sharp Crested Vertical

Geometry Type: Circular
Invert: 938.00 ft

Control Elevation: 938.00 ft
Max Depth: 0.50 ft

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 3.200
Weir Table:

Orifice Default: 0.600
Orifice Table:

Weir Comment:

Weir Component
Weir: 2

Weir Count: 1
Weir Flow Direction: Both

Damping: 0.0000 ft
Weir Type: Sharp Crested Vertical

Geometry Type: Rectangular
Invert: 940.76 ft

Control Elevation: 940.76 ft
Max Depth: 3.00 ft

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients
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Max Width: 3.00 ft
Fillet: 0.00 ft Weir Default: 3.200

Weir Table:
Orifice Default: 0.600

Orifice Table:
Weir Comment:

Drop Structure Comment:

Simulation: 1-yr 24-hr
Scenario: Scenario1

Run Date/Time: 8/30/2021 12:42:59 PM
Program Version: ICPR4 4.05.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 36.0000

Hydrology [sec] Surface Hydraulics
[sec]

Min Calculation Time: 60.0000 0.1000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Extern Hydrograph Set:
Unit Hydrograph Curve Number Set:
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Folder:
Green-Ampt Set:

Vertical Layers Set:
Impervious Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SCSII-24

Rainfall Amount: 2.47 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(1D):
100 ft2

Energy Switch (1D): Energy

Comment:

Simulation: 10-yr 24-hr
Scenario: Scenario1

Run Date/Time: 9/2/2021 7:53:20 AM
Program Version: ICPR4 4.05.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 24.0000

Hydrology [sec] Surface Hydraulics
[sec]

Min Calculation Time: 60.0000 0.1000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
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Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SCSII-24

Rainfall Amount: 4.26 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(1D):
100 ft2

Energy Switch (1D): Energy

Comment:

Simulation: 100-yr 24-hr
Scenario: Scenario1

Run Date/Time: 9/2/2021 7:53:28 AM
Program Version: ICPR4 4.05.02
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General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 24.0000

Hydrology [sec] Surface Hydraulics
[sec]

Min Calculation Time: 60.0000 0.1000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SCSII-24

Rainfall Amount: 6.35 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr
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Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(1D):
100 ft2

Energy Switch (1D): Energy

Comment:

Simulation: 2-yr 24-hr
Scenario: Scenario1

Run Date/Time: 8/30/2021 12:45:49 PM
Program Version: ICPR4 4.05.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 24.0000

Hydrology [sec] Surface Hydraulics
[sec]

Min Calculation Time: 60.0000 0.1000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:
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Green-Ampt Set:
Vertical Layers Set:

Impervious Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SCSII-24

Rainfall Amount: 2.97 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(1D):
100 ft2

Energy Switch (1D): Energy

Comment:

Simulation: 25-yr 24-hr
Scenario: Scenario1

Run Date/Time: 8/30/2021 12:46:58 PM
Program Version: ICPR4 4.05.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 24.0000

Hydrology [sec] Surface Hydraulics
[sec]

Min Calculation Time: 60.0000 0.1000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000
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Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SCSII-24

Rainfall Amount: 5.05 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(1D):
100 ft2

Energy Switch (1D): Energy

Comment:

Simulation: 5-yr 24-hr
Scenario: Scenario1

Run Date/Time: 8/30/2021 12:47:31 PM
Program Version: ICPR4 4.05.02

General
Run Mode: Normal
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Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 24.0000

Hydrology [sec] Surface Hydraulics
[sec]

Min Calculation Time: 60.0000 0.1000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SCSII-24

Rainfall Amount: 3.69 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (1D): 0.0050 ft
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Min Node Srf Area
(1D):

100 ft2

Energy Switch (1D): Energy

Comment:

Simulation: 50-yr 24-hr
Scenario: Scenario1

Run Date/Time: 8/30/2021 12:47:42 PM
Program Version: ICPR4 4.05.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 24.0000

Hydrology [sec] Surface Hydraulics
[sec]

Min Calculation Time: 60.0000 0.1000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:
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Impervious Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SCSII-24

Rainfall Amount: 5.68 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(1D):
100 ft2

Energy Switch (1D): Energy

Comment:
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