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1.0. Project Summary 
 

Project Name:   Aisin Building Expansion 

Location: 187 Bartram Parkway, Franklin, Johnson County, Indiana 

Type:   Drainage Report 

Reviewing Agency:  City of Franklin  

Detention Policy:  Master-Planned 

Water Quality:  Master-Planned  

Storm Sewer Modeling: Rational Method 

 

Design: 

Water Quality: Master-Planned Wet Detention Basin  

Receiving Body: The existing wet detention basin releases stormwater eastward under CR 525 E to the 
Amity Legal Drain.  

 

2.0. Introduction 
Kimley-Horn and Associates, Inc. has been retained by Compass Construction to prepare construction 
documents and provide civil engineering services for the proposed Aisin Building Expansion (Project) in 
Franklin, Indiana.  The Project includes an approximately 153,000 SF expansion of an existing industrial 
building and site improvements.  The site improvements include expanding the truck dock areas and 
adding additional car and trailer parking.  The 30.71 acre property located at 187 Bartram Parkway, 
Franklin, IN, was master planned from a drainage perspective by others.  The existing wet pond on the 
south side of the property was master-planned to the detain the project area in the developed condition. 

 

This Drainage Report focuses on demonstrating how the proposed improvements comply with the master 
planned drainage report by showing the proposed additional impervious area do not result in the site 
exceeding the composite curve number. In addition, supporting calculations for storm sewer sizing based 
on the City of Franklin Stormwater Technical Standards Manual are provided.  

 

3.0. Existing Conditions 
The existing project site is currently developed.  There is an existing 147,150 SF industrial building with 
truck docks and surrounding parking.  The property was master planned for the building to be expanded 
to the east.  The 2004 drainage report completed by KOE Engineering & Surveying master planned for the 
development of this property and several surrounding properties.  The existing wet pond on the south 
side of the project site was sized for stormwater detention and stormwater quality for the master planned 
area.  The developed portion of the project site drains to an existing storm sewer network that outfalls to 
the pond or sheet drains directly to the pond.  The undeveloped portion of the project site, which is 
currently being used for agricultural purposes, drains to a ditch that conveys runoff to the pond.  The 
master planned pond outfalls at the east end of the pond and drains to a culvert under CR 525 E.  The 
ditch on the east side of CR 525 E ultimately leads to the Amity Legal Drain.  The master-plan drainage 
report states that the pond was designed with the post-developed contributing areas having a composite 
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curve number of 89.3 for water quality and a calculated 90.7 for detention.  Excerpts of the existing 
drainage report can be found in Appendix G.   

 

Aerial Photograph 

An aerial photograph of the Project Site has been included in Appendix A for reference. 

 

FEMA 

The Project Site is located on the Flood Insurance Rate Map number 18081C0232D and resides within 
Zone “X”, indicating it lies outside of the 500-year flood limits.  See Appendix B for the FEMA FIRMette. 

 

Soil Characteristics 

The Natural Resources Conservation Service (NRCS) Web Soil Survey of Johnson County, Indiana, indicates 
Brookston silty clay loam, Crosby silt loam, Crosby-Miami silt loam, and Miami silt loam are the 
predominant soil groups on site. A soil map can be found in Appendix C. 

 

4.0. Proposed Conditions 
General Storm Routing & Provided Detention 

The proposed building expansion and site improvements will be constructed primarily on the east side of 
the property.  Small parking expansions will also be added along the north and west sides of the existing 
building.  Proposed storm sewers and swales will capture runoff from the proposed roof drains, truck 
docks, and parking areas.  The stormwater runoff will be conveyed to the existing master-planned wet 
pond on the south side of the property.   

 

Proposed Hydrology 

The development of the project area was master-planned as a part of the 2004 KOE Drainage Report.  The 
proposed project falls within Area #4 referenced in the master report for water quality and “Block C Lot 
1” for detention volume.  The drainage report states that the wet pond was designed for the contributing 
drainage areas to have a curve number of 89.3 for water quality and 90.7 for detention.  The proposed 
project will bring the contributing drainage areas to a combined curve number of 89.3 in which is at the 
allowable water quality assumption and below the detention volume assumption. The calculated 
proposed curve number assumed a curve number of 98 for impervious areas and a curve number of 77 
for landscaped areas.  Refer to Appendix D for an exhibit displaying the pervious and impervious areas on 
the post-developed site. 

 

Proposed Hydraulics 

The software package Storm and Sanitary Analysis, an Autodesk Civil 3D extension was used for this 
project to size the proposed storm sewer facilities onsite for the 10yr storm event.  The storm sewer 
network was designed with 0.1’ drops at manhole structures and maintains flow velocities between 2.5 
and 10 ft/s.  Hydraflow utilizes the Rational Method to generate peak runoff flow rates at each inlet and 
then routes flow through a closed conduit system using the Manning’s equation.   A Manning’s n value of 
0.013 and 0.012 were used for the RCP and HDPE storm sewers respectively.  An inlet time of concertation 
of 5-minutes was assumed for all the catchment areas.  Refer to Appendix F for Hydroflow calculations  
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Appendix A: Aerial Photograph 
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Appendix B: FEMA Flood Insurance 
Rate Map 
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Map Unit Legend

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

Br Brookston silty clay loam, 0 to 
2 percent slopes

11.3 37.3%

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

9.3 30.5%

CsB2 Crosby-Miami silt loams, 2 to 4 
percent slopes, eroded

2.1 6.8%

MnB2 Miami silt loam, 2 to 6 percent 
slopes, eroded

5.1 16.9%

W Water 2.6 8.5%

Totals for Area of Interest 30.4 100.0%
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Br Brookston silty clay 
loam, 0 to 2 percent 
slopes

B/D 11.3 37.3%

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

C/D 9.3 30.5%

CsB2 Crosby-Miami silt loams, 
2 to 4 percent slopes, 
eroded

C/D 2.1 6.8%

MnB2 Miami silt loam, 2 to 6 
percent slopes, 
eroded

C 5.1 16.9%

W Water 2.6 8.5%

Totals for Area of Interest 30.4 100.0%

Hydrologic Soil Group—Johnson County, Indiana SOIL MAP

Natural Resources
Conservation Service
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10/17/2019
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Johnson County, Indiana SOIL MAP

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/17/2019
Page 4 of 4
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Appendix D: Master-planned Drainage Area 
Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MASTER PLANNED WATER QUALITY DESIGN

OBTAINED FROM  "HYDROLOGICAL STUDY FOR
FRANKLIN TECH PARK BLK C LOT 1" BY KOE
ENGINEERING & SURVEYING

ORIGINAL JUNE 26,2004
REVISED JULY 17TH, 2004

PROPOSED SITE



MASTER PLANNED DETENTION DESIGN

OBTAINED FROM  "HYDROLOGICAL STUDY FOR
FRANKLIN TECH PARK BLK C LOT 1" BY KOE
ENGINEERING & SURVEYING

ORIGINAL JUNE 26,2004
REVISED JULY 17TH, 2004

PROPOSED SITE
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Appendix E: Proposed Drainage Map 
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Appendix F: Storm Sewer Design 
Calculations 
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Impervious Factor 0.82

Pervious Factor 0.21 area 0.50 area 0.42

pervious 0.00 pervious 0.00

impervious 0.50 impervious 0.42

Inputs coefficient 0.82 coefficient 0.82

Outputs

area 1.31 area 0.82

pervious 1.09 pervious 0.62

impervious 0.22 impervious* 0.20

coefficient 0.31 coefficient 0.36

area 0.56 area 0.56

pervious 0.03 pervious 0.06

impervious 0.53 impervious 0.50

coefficient 0.79 coefficient 0.75

*Includes 0.08 AC of future row 

parking)

*Includes 0.08 AC of future 

row parking)

Aisin Building Expansion

MJT

3-Feb-21

Catchment Area D2 Catchment Area D3

Catchment Area D15Catchment Area D15

Catchment Area D11 Catchment Area D12



 



  Autodesk Storm and Sanitary Analysis     Performed by Kimley-Horn
2/2/2021

Project Description
StormSTM.SPF

Project Options
CFS
Elevation
Rational
User-Defined
Kinematic Wave
YES
NO

Analysis Options
Feb 02, 2021 00:00:00
Feb 03, 2021 00:00:00
Feb 02, 2021 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
21
25
23
2
0
0
0
23
0
23
0
0
0
0
0
0

Rainfall Details
10 year(s)

        Outlets ........................................................................
Pollutants ............................................................................
Land Uses ...........................................................................

Return Period.......................................................................

Links....................................................................................
        Channels ....................................................................
        Pipes ..........................................................................
        Pumps ........................................................................
        Orifices .......................................................................
        Weirs ..........................................................................

Nodes...................................................................................
        Junctions ....................................................................
        Outfalls .......................................................................
        Flow Diversions ..........................................................
        Inlets ...........................................................................
        Storage Nodes ...........................................................

Runoff (Dry Weather) Time Step ........................................
Runoff (Wet Weather) Time Step .......................................
Reporting Time Step ...........................................................
Routing Time Step ..............................................................

Rain Gages .........................................................................
Subbasins............................................................................

Enable Overflow Ponding at Nodes ....................................
Skip Steady State Analysis Time Periods ...........................

Start Analysis On ................................................................
End Analysis On .................................................................
Start Reporting On ..............................................................
Antecedent Dry Days ..........................................................

File Name ...........................................................................

Flow Units ...........................................................................
Elevation Type ....................................................................
Hydrology Method ...............................................................
Time of Concentration (TOC) Method ................................
Link Routing Method ...........................................................
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Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 Sub-D11 1.31 0.3100 0.61 0.19 0.25 2.95 0  00:05:00
2 Sub-D12 0.82 0.3600 0.61 0.22 0.18 2.15 0  00:05:00
3 Sub-D13 0.36 0.7000 0.61 0.42 0.15 1.83 0  00:05:00
4 Sub-D14 0.46 0.8200 0.61 0.50 0.23 2.74 0  00:05:00
5 Sub-D15 0.56 0.7500 0.61 0.45 0.25 3.05 0  00:05:00
6 Sub-D16 0.56 0.8200 0.61 0.50 0.28 3.34 0  00:05:00
7 Sub-D17 0.01 0.9000 0.61 0.55 0.01 0.07 0  00:05:00
8 Sub-D18 0.59 0.9000 0.61 0.55 0.32 3.86 0  00:05:00
9 Sub-D19 5.00 0.9000 0.74 0.66 3.32 28.44 0  00:07:00

10 Sub-D2 0.50 0.8200 0.61 0.50 0.25 2.98 0  00:05:00
11 Sub-D3 0.42 0.8200 0.61 0.50 0.21 2.50 0  00:05:00
12 Sub-D4 0.30 0.6800 0.61 0.41 0.12 1.48 0  00:05:00
13 Sub-D6 0.64 0.7400 0.61 0.45 0.29 3.44 0  00:05:00
14 Sub-RD1 0.59 0.9000 0.61 0.55 0.32 3.86 0  00:05:00
15 Sub-RD2 0.39 0.9000 0.61 0.55 0.21 2.55 0  00:05:00
16 Sub-RD3 0.39 0.9000 0.61 0.55 0.21 2.55 0  00:05:00
17 Sub-RD4 0.39 0.9000 0.61 0.55 0.21 2.55 0  00:05:00
18 Sub-RD5 0.39 0.9000 0.61 0.55 0.21 2.55 0  00:05:00
19 Sub-RD6 0.39 0.9000 0.61 0.55 0.21 2.55 0  00:05:00
20 Sub-RD7 0.39 0.9000 0.61 0.55 0.21 2.55 0  00:05:00
21 Sub-RD8 0.01 0.9000 0.61 0.55 0.01 0.07 0  00:05:00
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Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 D11 Junction 717.73 724.85 717.73 724.85 0.00 45.42 724.85 0.00 0.00 0  00:08 0.00 1.00
2 D12 Junction 718.20 726.02 718.20 726.02 0.00 44.21 721.05 0.00 4.97 0  00:00 0.00 0.00
3 D13 Junction 718.68 724.75 718.68 724.75 0.00 43.14 721.43 0.00 3.32 0  00:00 0.00 0.00
4 D14 Junction 719.51 724.74 719.51 724.74 0.00 19.44 721.45 0.00 3.29 0  00:00 0.00 0.00
5 D15 Junction 719.91 724.75 719.91 724.75 0.00 12.30 721.46 0.00 3.29 0  00:00 0.00 0.00
6 D16 Junction 720.51 724.74 720.51 724.74 0.00 9.58 721.76 0.00 2.98 0  00:00 0.00 0.00
7 D17 Junction 721.18 725.78 721.18 725.78 0.00 5.11 721.85 0.00 3.93 0  00:00 0.00 0.00
8 D18 Junction 721.69 725.78 721.69 725.78 0.00 6.41 722.62 0.00 3.16 0  00:00 0.00 0.00
9 D19 Junction 719.57 726.36 719.57 726.36 0.00 28.44 721.91 0.00 4.45 0  00:00 0.00 0.00

10 D2 Junction 718.69 724.75 718.69 724.75 0.00 21.06 724.75 0.00 0.00 0  00:05 0.00 0.00
11 D3 Junction 719.75 724.76 719.75 724.76 0.00 8.83 720.89 0.00 3.87 0  00:00 0.00 0.00
12 D4 Junction 720.81 724.63 720.81 724.63 0.00 1.48 721.29 0.00 3.34 0  00:00 0.00 0.00
13 D5 Junction 721.25 725.77 721.25 725.77 0.00 5.05 721.93 0.00 3.84 0  00:00 0.00 0.00
14 D6 Junction 720.54 724.75 720.54 724.75 0.00 9.58 721.53 0.00 3.22 0  00:00 0.00 0.00
15 D7 Junction 721.63 725.77 721.63 725.77 0.00 6.35 722.53 0.00 3.24 0  00:00 0.00 0.00
16 RD1 Junction 722.30 723.38 722.30 723.38 0.00 3.86 723.08 0.00 0.30 0  00:00 0.00 0.00
17 RD2 Junction 722.30 723.38 722.30 723.38 0.00 2.55 722.83 0.00 0.55 0  00:00 0.00 0.00
18 RD3 Junction 722.30 723.38 722.30 723.38 0.00 2.55 722.82 0.00 0.56 0  00:00 0.00 0.00
19 RD4 Junction 722.30 723.38 722.30 723.38 0.00 2.55 722.75 0.00 0.63 0  00:00 0.00 0.00
20 RD5 Junction 722.30 721.93 722.30 721.93 0.00 2.55 722.74 0.00 0.56 0  00:00 0.00 0.00
21 RD6 Junction 722.30 723.38 722.30 723.38 0.00 2.55 722.80 0.00 0.58 0  00:00 0.00 0.00
22 RD7 Junction 722.30 723.38 722.30 723.38 0.00 2.55 722.88 0.00 0.50 0  00:00 0.00 0.00
23 RD8 Junction 722.30 722.83 722.30 722.83 0.00 0.07 722.39 0.00 0.91 0  00:00 0.00 0.00
24 Out-1D11-D10 Outfall 717.00 47.48 720.08
25 Out-1D2-D1 Outfall 717.00 21.79 718.73
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Link Summary
SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth

Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 D11-D10 Pipe D11 Out-1D11-D10 363.98 717.73 717.00 0.2000 42.000 0.0130 47.48 45.06 1.05 5.80 3.12 0.90 0.00 > CAPACITY
2 D12-D11 Pipe D12 D11 184.93 718.20 717.83 0.2000 42.000 0.0130 44.17 45.00 0.98 5.51 2.80 0.80 0.00 Calculated
3 D13-D12 Pipe D13 D12 193.13 718.68 718.30 0.2000 42.000 0.0130 43.14 44.99 0.96 5.50 2.73 0.78 0.00 Calculated
4 D14-D13 Pipe D14 D13 119.63 719.51 719.21 0.2500 30.000 0.0130 19.34 20.54 0.94 4.87 1.92 0.77 0.00 Calculated
5 D15-D14 Pipe D15 D14 121.00 719.91 719.51 0.3300 24.000 0.0130 12.21 13.01 0.94 4.83 1.53 0.77 0.00 Calculated
6 D16-D15 Pipe D16 D15 121.00 720.51 719.91 0.5000 21.000 0.0130 9.49 11.16 0.85 5.31 1.24 0.71 0.00 Calculated
7 D19-D13 Pipe D19 D13 230.00 719.57 719.11 0.2000 36.000 0.0130 27.52 29.83 0.92 8.04 2.26 0.75 0.00 Calculated
8 D2-D1 Pipe D2 Out-1D2-D1 198.57 718.69 717.00 0.8500 24.000 0.0130 21.79 20.87 1.04 7.85 1.78 0.89 0.00 > CAPACITY
9 D3-D2 Pipe D3 D2 117.00 719.75 718.79 0.8200 18.000 0.0130 8.78 9.51 0.92 6.22 1.13 0.76 0.00 Calculated

10 D4-D3 Pipe D4 D3 117.61 720.81 719.85 0.8200 12.000 0.0130 1.43 3.22 0.45 6.33 0.47 0.47 0.00 Calculated
11 D6-D2 Pipe D6 D2 117.00 720.54 718.79 1.5000 18.000 0.0130 9.54 12.85 0.74 8.04 0.96 0.64 0.00 Calculated
12 D7-D6 Pipe D7 D6 89.71 721.63 720.64 1.1000 15.000 0.0120 6.30 7.35 0.86 6.81 0.89 0.71 0.00 Calculated
13 PIPE -20 Pipe RD8 D18 51.37 722.30 721.69 1.1900 12.000 0.0120 0.06 4.21 0.02 3.00 0.09 0.09 0.00 Calculated
14 PIPE -21 Pipe D17 D14 91.00 721.18 719.61 1.7300 15.000 0.0120 5.08 9.19 0.55 7.74 0.66 0.53 0.00 Calculated
15 PIPE -23 Pipe D5 D3 90.04 721.25 719.85 1.5500 15.000 0.0120 5.01 8.73 0.57 7.41 0.68 0.54 0.00 Calculated
16 RD1-D6 Pipe RD1 D7 61.39 722.30 721.63 1.0900 12.000 0.0120 3.82 4.03 0.95 7.68 0.77 0.77 0.00 Calculated
17 RD2-D5 Pipe RD2 D7 46.61 722.30 721.63 1.4400 12.000 0.0120 2.53 4.63 0.55 7.08 0.53 0.53 0.00 Calculated
18 RD3-D5 Pipe RD3 D5 67.03 722.30 721.25 1.5700 12.000 0.0120 2.52 4.83 0.52 7.92 0.51 0.51 0.00 Calculated
19 RD4-D3 Pipe RD4 D5 40.97 722.30 721.25 2.5600 12.000 0.0120 2.53 6.18 0.41 7.94 0.45 0.45 0.00 Calculated
20 RD5-D13 Pipe RD5 D17 42.60 722.30 721.18 2.6300 12.000 0.0120 2.53 6.26 0.40 8.13 0.44 0.44 0.00 Calculated
21 RD6-D14 Pipe RD6 D17 65.40 722.30 721.18 1.7100 12.000 0.0120 2.52 5.05 0.50 8.14 0.50 0.50 0.00 Calculated
22 RD7-D15 Pipe RD7 D18 57.00 722.30 721.69 1.0700 12.000 0.0120 2.53 3.99 0.63 6.82 0.58 0.58 0.00 Calculated
23 RD8-D16 Pipe D18 D16 91.70 721.69 720.74 1.0400 15.000 0.0120 6.36 7.12 0.89 6.64 0.92 0.74 0.00 Calculated
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Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 D11 717.73 724.85 7.12 717.73 0.00 724.85 0.00 0.00 42.24
2 D12 718.20 726.02 7.82 718.20 0.00 726.02 0.00 0.00 50.64
3 D13 718.68 724.75 6.07 718.68 0.00 724.75 0.00 0.00 30.84
4 D14 719.51 724.74 5.23 719.51 0.00 724.74 0.00 0.00 32.76
5 D15 719.91 724.75 4.84 719.91 0.00 724.75 0.00 0.00 34.08
6 D16 720.51 724.74 4.23 720.51 0.00 724.74 0.00 0.00 29.76
7 D17 721.18 725.78 4.60 721.18 0.00 725.78 0.00 0.00 40.20
8 D18 721.69 725.78 4.09 721.69 0.00 725.78 0.00 0.00 34.08
9 D19 719.57 726.36 6.79 719.57 0.00 726.36 0.00 0.00 45.48

10 D2 718.69 724.75 6.06 718.69 0.00 724.75 0.00 0.00 48.72
11 D3 719.75 724.76 5.01 719.75 0.00 724.76 0.00 0.00 42.12
12 D4 720.81 724.63 3.82 720.81 0.00 724.63 0.00 0.00 33.84
13 D5 721.25 725.77 4.52 721.25 0.00 725.77 0.00 0.00 39.24
14 D6 720.54 724.75 4.21 720.54 0.00 724.75 0.00 0.00 32.52
15 D7 721.63 725.77 4.14 721.63 0.00 725.77 0.00 0.00 34.68
16 RD1 722.30 723.38 1.08 722.30 0.00 723.38 0.00 0.00 0.96
17 RD2 722.30 723.38 1.08 722.30 0.00 723.38 0.00 0.00 0.96
18 RD3 722.30 723.38 1.08 722.30 0.00 723.38 0.00 0.00 0.96
19 RD4 722.30 723.38 1.08 722.30 0.00 723.38 0.00 0.00 0.96
20 RD5 722.30 721.93 -0.37 722.30 0.00 721.93 0.00 0.00 0.00
21 RD6 722.30 723.38 1.08 722.30 0.00 723.38 0.00 0.00 0.96
22 RD7 722.30 723.38 1.08 722.30 0.00 723.38 0.00 0.00 0.96
23 RD8 722.30 722.83 0.53 722.30 0.00 722.83 0.00 0.00 0.00
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Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 D11 45.42 2.95 724.85 7.12 0.00 0.00 717.85 0.12 0  00:07 0  00:08 0.00 1.00
2 D12 44.21 2.15 721.05 2.85 0.00 4.97 718.32 0.12 0  00:07 0  00:00 0.00 0.00
3 D13 43.14 1.83 721.43 2.75 0.00 3.32 719.22 0.54 0  00:07 0  00:00 0.00 0.00
4 D14 19.44 2.74 721.45 1.94 0.00 3.29 719.62 0.11 0  00:05 0  00:00 0.00 0.00
5 D15 12.30 3.05 721.46 1.55 0.00 3.29 719.92 0.01 0  00:05 0  00:00 0.00 0.00
6 D16 9.58 3.34 721.76 1.25 0.00 2.98 720.74 0.23 0  00:05 0  00:00 0.00 0.00
7 D17 5.11 0.07 721.85 0.67 0.00 3.93 721.18 0.00 0  00:05 0  00:00 0.00 0.00
8 D18 6.41 3.86 722.62 0.93 0.00 3.16 721.69 0.00 0  00:05 0  00:00 0.00 0.00
9 D19 28.44 28.44 721.91 2.34 0.00 4.45 719.58 0.01 0  00:07 0  00:00 0.00 0.00

10 D2 21.06 2.98 724.75 6.06 0.00 0.00 718.80 0.11 0  00:05 0  00:05 0.00 0.00
11 D3 8.83 2.50 720.89 1.14 0.00 3.87 719.85 0.10 0  00:05 0  00:00 0.00 0.00
12 D4 1.48 1.48 721.29 0.48 0.00 3.34 720.81 0.00 0  00:05 0  00:00 0.00 0.00
13 D5 5.05 0.00 721.93 0.68 0.00 3.84 721.25 0.00 0  00:05 0  00:00 0.00 0.00
14 D6 9.58 3.44 721.53 0.99 0.00 3.22 720.64 0.10 0  00:05 0  00:00 0.00 0.00
15 D7 6.35 0.00 722.53 0.90 0.00 3.24 721.63 0.00 0  00:05 0  00:00 0.00 0.00
16 RD1 3.86 3.86 723.08 0.78 0.00 0.30 722.30 0.00 0  00:05 0  00:00 0.00 0.00
17 RD2 2.55 2.55 722.83 0.53 0.00 0.55 722.30 0.00 0  00:05 0  00:00 0.00 0.00
18 RD3 2.55 2.55 722.82 0.52 0.00 0.56 722.30 0.00 0  00:05 0  00:00 0.00 0.00
19 RD4 2.55 2.55 722.75 0.45 0.00 0.63 722.30 0.00 0  00:05 0  00:00 0.00 0.00
20 RD5 2.55 2.55 722.74 0.44 0.00 0.56 722.30 0.00 0  00:05 0  00:00 0.00 0.00
21 RD6 2.55 2.55 722.80 0.50 0.00 0.58 722.30 0.00 0  00:05 0  00:00 0.00 0.00
22 RD7 2.55 2.55 722.88 0.58 0.00 0.50 722.30 0.00 0  00:05 0  00:00 0.00 0.00
23 RD8 0.07 0.07 722.39 0.09 0.00 0.91 722.30 0.00 0  00:05 0  00:00 0.00 0.00
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Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 D11-D10 363.98 717.73 0.00 717.00 0.00 0.73 0.2000 CIRCULAR 42.000 42.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
2 D12-D11 184.93 718.20 0.00 717.83 0.10 0.37 0.2000 CIRCULAR 42.000 42.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
3 D13-D12 193.13 718.68 0.00 718.30 0.10 0.38 0.2000 CIRCULAR 42.000 42.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
4 D14-D13 119.63 719.51 0.00 719.21 0.53 0.30 0.2500 CIRCULAR 30.000 30.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
5 D15-D14 121.00 719.91 0.00 719.51 0.00 0.40 0.3300 CIRCULAR 24.000 24.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
6 D16-D15 121.00 720.51 0.00 719.91 0.00 0.60 0.5000 CIRCULAR 21.000 21.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
7 D19-D13 230.00 719.57 0.00 719.11 0.43 0.46 0.2000 CIRCULAR 36.000 36.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
8 D2-D1 198.57 718.69 0.00 717.00 0.00 1.69 0.8500 CIRCULAR 24.000 24.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
9 D3-D2 117.00 719.75 0.00 718.79 0.10 0.96 0.8200 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1

10 D4-D3 117.61 720.81 0.00 719.85 0.10 0.96 0.8200 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
11 D6-D2 117.00 720.54 0.00 718.79 0.10 1.75 1.5000 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
12 D7-D6 89.71 721.63 0.00 720.64 0.10 0.99 1.1000 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
13 PIPE -20 51.37 722.30 0.00 721.69 0.00 0.61 1.1900 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
14 PIPE -21 91.00 721.18 0.00 719.61 0.10 1.57 1.7300 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
15 PIPE -23 90.04 721.25 0.00 719.85 0.10 1.40 1.5500 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
16 RD1-D6 61.39 722.30 0.00 721.63 0.00 0.67 1.0900 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
17 RD2-D5 46.61 722.30 0.00 721.63 0.00 0.67 1.4400 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
18 RD3-D5 67.03 722.30 0.00 721.25 0.00 1.05 1.5700 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
19 RD4-D3 40.97 722.30 0.00 721.25 0.00 1.05 2.5600 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
20 RD5-D13 42.60 722.30 0.00 721.18 0.00 1.12 2.6300 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
21 RD6-D14 65.40 722.30 0.00 721.18 0.00 1.12 1.7100 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
22 RD7-D15 57.00 722.30 0.00 721.69 0.00 0.61 1.0700 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
23 RD8-D16 91.70 721.69 0.00 720.74 0.23 0.95 1.0400 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1



  Autodesk Storm and Sanitary Analysis     Performed by Kimley-Horn
2/2/2021

Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 D11-D10 47.48 0  00:08 45.06 1.05 5.80 1.05 3.12 0.90 0.00 > CAPACITY
2 D12-D11 44.17 0  00:08 45.00 0.98 5.51 0.56 2.80 0.80 0.00 Calculated
3 D13-D12 43.14 0  00:07 44.99 0.96 5.50 0.59 2.73 0.78 0.00 Calculated
4 D14-D13 19.34 0  00:05 20.54 0.94 4.87 0.41 1.92 0.77 0.00 Calculated
5 D15-D14 12.21 0  00:05 13.01 0.94 4.83 0.42 1.53 0.77 0.00 Calculated
6 D16-D15 9.49 0  00:05 11.16 0.85 5.31 0.38 1.24 0.71 0.00 Calculated
7 D19-D13 27.52 0  00:07 29.83 0.92 8.04 0.48 2.26 0.75 0.00 Calculated
8 D2-D1 21.79 0  00:05 20.87 1.04 7.85 0.42 1.78 0.89 0.00 > CAPACITY
9 D3-D2 8.78 0  00:05 9.51 0.92 6.22 0.31 1.13 0.76 0.00 Calculated

10 D4-D3 1.43 0  00:05 3.22 0.45 6.33 0.31 0.47 0.47 0.00 Calculated
11 D6-D2 9.54 0  00:05 12.85 0.74 8.04 0.24 0.96 0.64 0.00 Calculated
12 D7-D6 6.30 0  00:05 7.35 0.86 6.81 0.22 0.89 0.71 0.00 Calculated
13 PIPE -20 0.06 0  00:05 4.21 0.02 3.00 0.29 0.09 0.09 0.00 Calculated
14 PIPE -21 5.08 0  00:05 9.19 0.55 7.74 0.20 0.66 0.53 0.00 Calculated
15 PIPE -23 5.01 0  00:05 8.73 0.57 7.41 0.20 0.68 0.54 0.00 Calculated
16 RD1-D6 3.82 0  00:05 4.03 0.95 7.68 0.13 0.77 0.77 0.00 Calculated
17 RD2-D5 2.53 0  00:05 4.63 0.55 7.08 0.11 0.53 0.53 0.00 Calculated
18 RD3-D5 2.52 0  00:05 4.83 0.52 7.92 0.14 0.51 0.51 0.00 Calculated
19 RD4-D3 2.53 0  00:05 6.18 0.41 7.94 0.09 0.45 0.45 0.00 Calculated
20 RD5-D13 2.53 0  00:05 6.26 0.40 8.13 0.09 0.44 0.44 0.00 Calculated
21 RD6-D14 2.52 0  00:05 5.05 0.50 8.14 0.13 0.50 0.50 0.00 Calculated
22 RD7-D15 2.53 0  00:05 3.99 0.63 6.82 0.14 0.58 0.58 0.00 Calculated
23 RD8-D16 6.36 0  00:05 7.12 0.89 6.64 0.23 0.92 0.74 0.00 Calculated
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Appendix G: Excerpts of Masterplan 
Drainage Report 

 
 























89.3 USED FOR
WATER QUALITY
DESIGN







(2,188 + 2,855 ) /
(24.58+31.03) =
90.68   

AVERAGE
ASSUMED CN FOR
DEVELOPED LOTS




