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Preliminary Stormwater
Technical Report

Prepared For:
MANORS AT AVON

Avon, IN

Project #W22-0423

Project Overview:

Grand Communities, LLC is proposing to develop a 43 - lot subdivision currently being
referred to as “Manors of Avon” on a 20.5+/- acre tract of undeveloped farmland. The
development will provide the infrastructure for the construction single family homes on
43 platted lots. The drainage infrastructure will include construction of a stormwater
management basin and associated storm sewer system that will serve the development.
The proposed development is located on the west side of SR 267 between White Oak
Drive to the south and Karyn Drive to the north in Avon, Indiana. Refer to Figure 1.1

The proposed development is on a site at a Latitude of N 39° 47' 02" and Longitude W
86° 24' 08", falling within Washington Township.  The site is generally located in the
Southeast Quarter of Section 34, Township 16 North, and Range 1 East, in Hendricks
County, Indiana.

Floodzone:
Based upon a scaled interpretation of the Flood Insurance Map Nos.18063C0167D for
Hendricks County, Indiana, effective date September 25, 2009, the entire subject tract IS
located within Zone X; areas determined to be outside the 0.2% annual chance
floodplain.  Refer to Figure 1.2.

Pre-Developed Conditions:

Aerial photography was used to illustrate the current land-use of the subject tract.  Refer
to Figure 1.3.  Currently the tract is utilized as crop production. There is a thin strip area
of woods along the north, west and south boundaries of the track. The project site is
bounded on the north by Sugarwood Estates Section 1 subdivision, on the east by the
State Road 267, on the south by Oak Bend Estates Section 5 subdivision and Oak Bend
Estates Section 4 on the west.

The tract consists of the following soil types: Brookston silty clay loam and Crosby silt
loam.  A soil map has been included with this report. Figure 1.4 represents the soil types
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and associated Hydrologic Soil Class for each soil type on the map. An abbreviated
NRCS Soils Report can be found in Appendix of this report.

The project site is a part of White Lick Creek watershed with surface runoff that flows to
all four boundaries. Three of the boundaries being existing subdivisions and the east
boundary being SR 267. Refer to Figure 2.1.

The subdivision to the south of the project site has drainage infrastructure in place to
receive site runoff from the existing field. The potential is true for the drainage that
outlets to the northwest end of the site. The existing site watershed that drains to the SR
267 frontage appears to pond near the highway. Therefore, only 6.88-acres of the 20.43-
acre site will be used to determine the existing peak discharge rates used to establish the
allowable discharge rates from the developed site.

The stormwater runoff from the two watersheds that drain to the subdivision to the south,
Oak Bend Estates, Section 5, will be the bases for determining the allowable discharge to
be regulated for release into Oak Bend Estates. The existing conditions runoff of each of
the existing delignated watersheds is computed in Section 2 of this report. Off-site
topography of the Oak Bend Estates, Section 5 storm sewer infrastructure indicates
conductivity in the collection of off-site runoff from the proposed project site. Both
the Ex. W and Ex. S watersheds are routed through the same point within the storm
sewer infrastructure of Oak Bend Estates, specifically the storm manhole located at
the northwest corner of lot 143.

The Inter-Connected Pond Routing software developed by Streamline Technologies, Inc.
is used to determine the peak runoff rates from the land using the SCS methods. Analysis
results and input data is provided in the following sections of this report. The allowable
discharge from the developed site for Manors at Avon is computed based the peak
discharge rates for the 2- year and 10-year storm events under existing conditions. Table
1.1 provides summary of the allowable discharge for the developed discharge from
Manors at Avon.

Table 1.1:
 Allowable Release Rates

S & W Exist. 6.88-acres    Q 10-yr =5.74 cfs Q 100-yr = 11.62 cfs

Post-Developed Conditions:

Grand Communities, LLC is proposing to develop a 43 - lot subdivision, being referred to
as “Manors at Avon” on a 20.5+/- acre tract of undeveloped farmland. The development
will provide the infrastructure for the construction single family homes on 43 platted lots.
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The drainage infrastructure will include construction of a stormwater management basin
and associated storm sewer system that will serve the development. All portions of the
development will be captured with the use of perimeter swales and yard drains. Refer to
Figure 3.1. The developed runoff will be captured and routed to the stormwater
management basin and regulating the peak discharge to the storm sewer infrastructure of
Oak Bend Estate, Section 5. The purpose of the preliminary drainage report is to confirm
the stormwater management design has the capability to meet the Town of Avon and
Hendricks County stormwater technical design standards.

The proposed stormwater management basin (SWMB) provides a wet pond with a
normal pool elevation and surface area of 0.89-ac. The normal pool elevation is set at
elevation 843.80 for the preliminary storm water management design. The normal pool
elevation was established using a 15”- diameter pipe connection between the proposed
basin control structure and the storm sewer connection to the inlet in Oak Bend Estates,
Section 5. The preliminary design on the SWMB uses 4:1 embankment slope for a depth
of five (5) feet above normal pool. The preliminary design provides another 2.5 free
board relative to existing grade elevation around the SWMB.

The analysis of the proposed stormwater management basin proves that the SWMB has
sufficient volume to attenuate the stormwater runoff from the full development of the
20.43-ac. of Manors at Avon to meet the allowable discharge rates to the point of outfall.
Table 1.2 and Table 1.3 summarize the results of the peak discharge rates and pond
stages associated with the outfall to Oak Bend Estates, Section 5.

Table 1.2:  Peak Discharge Rates

Storm Event Allowable Release
Rate (cfs)

Proposed Release
Rate (cfs)

10-YR 5.74 4.80
100-YR 11.62 9.14

Table 1.3: Detention Basin Summary

Pond Normal Pool
Elev.

10-Year
Stage

100-Year
Stage

Top of Bank
Elev.

SWMB 843.80 846.71 848.30 851.0

The analysis support information, result printouts and input data are provided in Section
3 of this report. They also documented the design meets Avon’s stormwater
requirements.
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Storm Sewer Design:

The storm sewer systems for the development will be designed to convey stormwater
runoff at a minimum velocity of 2.5 feet/second through storm sewer pipes while
maintaining a hydraulic grade line elevation below the top of castings during a 10-year
storm event to meet the Stormwater Management Ordinance for the Town of Avon,
Indiana. Analysis of the proposed storm sewer infrastructure will be provided with the
preparation of construct documents for the infrastructure improvements of the
subdivision. Analysis of gutter spread, and inlet capacity will also be provided as a part
of the future design documentation.

Water Quality Design:

The water quality volume is calculated with the following equation:

WQv = (P)*(Rv)*(A) /12

WQv = Water Quality Volume
P = 1 inch of rainfall
Rv = Volumetric runoff coefficient (0.05 + 0.009 (I))
A = Area

A value of 38% was used for the impervious percent in the Volumetric Runoff coefficient
calculations.  The 38% is a typically impervious percent for a 0.25-acre residential lot.
Refer to Section 3 of this report for calculations. Table 1.4 summarizes the results of the
water quality volume calculations and the available treatment volume of each extended
wet detention basin provide adequate volume below normal pool to account for 3 times
the water quality volume.

Table 1.4:
Pond 1:

Water Quality Volume 0.67 Acre-Feet
3x Water Quality Volume 2.00 Acre-Feet
Provided Volume (Below N.P.) 6.80 Acre-Feet

The preliminary drainage analysis documents that current design layout with the
proposed drainage infrastructure represent in this report will meet the design
requirements of the Town of Avon.
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Preliminary Stormwater
Technical Report

Prepared For:
MANORS AT AVON

Avon, IN

Project #W22-0423

Project Overview:

Grand Communities, LLC is proposing to develop a 43 - lot subdivision currently being
referred to as “Manors of Avon” on a 20.5+/- acre tract of undeveloped farmland. The
development will provide the infrastructure for the construction single family homes on
43 platted lots. The drainage infrastructure will include construction of a stormwater
management basin and associated storm sewer system that will serve the development.
The proposed development is located on the west side of SR 267 between White Oak
Drive to the south and Karyn Drive to the north in Avon, Indiana. Refer to Figure 1.1

The proposed development is on a site at a Latitude of N 39° 47' 02" and Longitude W
86° 24' 08", falling within Washington Township.  The site is generally located in the
Southeast Quarter of Section 34, Township 16 North, and Range 1 East, in Hendricks
County, Indiana.

Floodzone:
Based upon a scaled interpretation of the Flood Insurance Map Nos.18063C0167D for
Hendricks County, Indiana, effective date September 25, 2009, the entire subject tract IS
located within Zone X; areas determined to be outside the 0.2% annual chance
floodplain.  Refer to Figure 1.2.

Pre-Developed Conditions:

Aerial photography was used to illustrate the current land-use of the subject tract.  Refer
to Figure 1.3.  Currently the tract is utilized as crop production. There is a thin strip area
of woods along the north, west and south boundaries of the track. The project site is
bounded on the north by Sugarwood Estates Section 1 subdivision, on the east by the
State Road 267, on the south by Oak Bend Estates Section 5 subdivision and Oak Bend
Estates Section 4 on the west.

The tract consists of the following soil types: Brookston silty clay loam and Crosby silt
loam.  A soil map has been included with this report. Figure 1.4 represents the soil types
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and associated Hydrologic Soil Class for each soil type on the map. An abbreviated
NRCS Soils Report can be found in Appendix of this report.

The project site is a part of White Lick Creek watershed with surface runoff that flows to
all four boundaries. Three of the boundaries being existing subdivisions and the east
boundary being SR 267. Refer to Figure 2.1.

The subdivision to the south of the project site has drainage infrastructure in place to
receive site runoff from the existing field. The potential is true for the drainage that
outlets to the northwest end of the site. The existing site watershed that drains to the SR
267 frontage appears to pond near the highway. Therefore, only 6.88-acres of the 20.43-
acre site will be used to determine the existing peak discharge rates used to establish the
allowable discharge rates from the developed site.

The stormwater runoff from the two watersheds that drain to the subdivision to the south,
Oak Bend Estates, Section 5, will be the bases for determining the allowable discharge to
be regulated for release into Oak Bend Estates. The existing conditions runoff of each of
the existing delignated watersheds is computed in Section 2 of this report. Off-site
topography of the Oak Bend Estates, Section 5 storm sewer infrastructure indicates
conductivity in the collection of off-site runoff from the proposed project site. Both
the Ex. W and Ex. S watersheds are routed through the same point within the storm
sewer infrastructure of Oak Bend Estates, specifically the storm manhole located at
the northwest corner of lot 143.

The Inter-Connected Pond Routing software developed by Streamline Technologies, Inc.
is used to determine the peak runoff rates from the land using the SCS methods. Analysis
results and input data is provided in the following sections of this report. The allowable
discharge from the developed site for Manors at Avon is computed based the peak
discharge rates for the 2- year and 10-year storm events under existing conditions. Table
1.1 provides summary of the allowable discharge for the developed discharge from
Manors at Avon.

Table 1.1:
 Allowable Release Rates

S & W Exist. 6.88-acres    Q 10-yr =5.74 cfs Q 100-yr = 11.62 cfs

Post-Developed Conditions:

Grand Communities, LLC is proposing to develop a 43 - lot subdivision, being referred to
as “Manors at Avon” on a 20.5+/- acre tract of undeveloped farmland. The development
will provide the infrastructure for the construction single family homes on 43 platted lots.
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The drainage infrastructure will include construction of a stormwater management basin
and associated storm sewer system that will serve the development. All portions of the
development will be captured with the use of perimeter swales and yard drains. Refer to
Figure 3.1. The developed runoff will be captured and routed to the stormwater
management basin and regulating the peak discharge to the storm sewer infrastructure of
Oak Bend Estate, Section 5. The purpose of the preliminary drainage report is to confirm
the stormwater management design has the capability to meet the Town of Avon and
Hendricks County stormwater technical design standards.

The proposed stormwater management basin (SWMB) provides a wet pond with a
normal pool elevation and surface area of 0.89-ac. The normal pool elevation is set at
elevation 843.80 for the preliminary storm water management design. The normal pool
elevation was established using a 15”- diameter pipe connection between the proposed
basin control structure and the storm sewer connection to the inlet in Oak Bend Estates,
Section 5. The preliminary design on the SWMB uses 4:1 embankment slope for a depth
of five (5) feet above normal pool. The preliminary design provides another 2.5 free
board relative to existing grade elevation around the SWMB.

The analysis of the proposed stormwater management basin proves that the SWMB has
sufficient volume to attenuate the stormwater runoff from the full development of the
20.43-ac. of Manors at Avon to meet the allowable discharge rates to the point of outfall.
Table 1.2 and Table 1.3 summarize the results of the peak discharge rates and pond
stages associated with the outfall to Oak Bend Estates, Section 5.

Table 1.2:  Peak Discharge Rates

Storm Event Allowable Release
Rate (cfs)

Proposed Release
Rate (cfs)

10-YR 5.74 4.80
100-YR 11.62 9.14

Table 1.3: Detention Basin Summary

Pond Normal Pool
Elev.

10-Year
Stage

100-Year
Stage

Top of Bank
Elev.

SWMB 843.80 846.71 848.30 850.5

The analysis support information, result printouts and input data are provided in Section
3 of this report. They also documented the design meets Avon’s stormwater
requirements.
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Storm Sewer Design:

The storm sewer systems for the development will be designed to convey stormwater
runoff at a minimum velocity of 2.5 feet/second through storm sewer pipes while
maintaining a hydraulic grade line elevation below the top of castings during a 10-year
storm event to meet the Stormwater Management Ordinance for the Town of Avon,
Indiana. Analysis of the proposed storm sewer infrastructure will be provided with the
preparation of construct documents for the infrastructure improvements of the
subdivision. Analysis of gutter spread, and inlet capacity will also be provided as a part
of the future design documentation.

Water Quality Design:

The water quality volume is calculated with the following equation:

WQv = (P)*(Rv)*(A) /12

WQv = Water Quality Volume
P = 1 inch of rainfall
Rv = Volumetric runoff coefficient (0.05 + 0.009 (I))
A = Area

A value of 38% was used for the impervious percent in the Volumetric Runoff coefficient
calculations.  The 38% is a typically impervious percent for a 0.25-acre residential lot.
Refer to Section 3 of this report for calculations. Table 1.4 summarizes the results of the
water quality volume calculations and the available treatment volume of each extended
wet detention basin provide adequate volume below normal pool to account for 3 times
the water quality volume.

Table 1.4:
Pond 1:

Water Quality Volume 0.67 Acre-Feet
3x Water Quality Volume 2.00 Acre-Feet
Provided Volume (Below N.P.) 6.80 Acre-Feet

The preliminary drainage analysis documents that current design layout with the
proposed drainage infrastructure represent in this report will meet the design
requirements of the Town of Avon.
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MANAGEMENT ANALYSIS
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Basin Type of Cover/ Percent Weighted
Name A B C D Condition of Cover of Basin A B C D CN

NW ex 0% 0% 0% 0% Straight Row Crops 0.0% 67 78 85 89 0.0
4.56 Ac. 0% 19% 31% 50% Pasture, Range, grazing 100.0% 39 61 74 80 74.5

0% 0% 0% 0% Woods 0.0% 30 55 70 77 0.0

NW ex 100% 74.5

0% 0% 0% 0% Pond area 0.0% 98 98 98 98 0.0
W ex 0% 0% 0% 0% Straight Row Crops 0.0% 67 78 85 89 0.0

2.47 Ac. 0% 18% 32% 50% Pasture, Range, grazing 89.0% 39 61 74 80 74.7
0% 0% 50% 50% Woods 11.0% 30 55 70 77 73.5

W ex 100% 74.5

S ex 0% 0% 0% 0% Straight Row Crops 0.0% 67 78 85 89 0.0
4.41 Ac. 0% 18% 32% 50% Pasture, Range, grazing 86.5% 39 61 74 80 74.7

0% 25% 25% 50% Woods 13.5% 30 55 70 77 69.8

S ex 100% 74.0

E ex 0% 0% 0% 0% Straight Row Crops 0.0% 67 78 85 89 0.0
8.99 Ac. 0% 18% 32% 50% Pasture, Range, grazing 97.0% 39 61 74 80 74.7

0% 25% 25% 50% Woods 3.0% 30 55 70 77 69.8

E ex 100% 74.5

DEV SITE 0% 0% 25% 75% Pond area 4.7% 98 98 98 98 98.0
20.43 Ac. 0% 0% 20% 80% 1/4 Ac. Residential lots 89.3% 61 75 83 87 86.2

0% 0% 20% 80% Open Space, Good Cond. 6.0% 39 61 74 80 78.8

DEV SITE 100% 86.3

Prepared By: DAE

Soil Group % Curve Number (CN)

Job No.: W220423
Checked By: RJR

Note: Per the Town of Avon, IN Stormwater Technical Standards Manual the initially determined hydrologic soil group for
disturbed areas should be changed to the next less infiltrating capacity category.

Weighted Curve Number
Calculations

Project: Manors at Avon
Date: 9/2/2022



Shallow Conc Flow Travel Time:
Channel Flow Travel Time:

Farm Field 0.17 Grass 0.03
Dense Grass 0.24 Concrete 0.015 Shallow Conc Flow (Unpaved):

Pavement 0.011 Rip-Rap 0.035

Shallow Conc Flow (Paved):
2 Yr, 24 Hr Rainfall= 3.05 Overland Flow Travel Time:

Tc minimum= 5 Paved Gutter & Channel Flow

Tc
Basin Len S n T_t Len S n T_t Len S Pave/Un Vel T_t Len A Pw r S n Vel T_t

(ft) % (min) (ft) % (min) (ft) % P or U (ft/s) (min) (ft) (sf) (ft) (ft) % (ft/s) (min) (min)

NW ex 100 0.60 0.17 18 0 390 0.74 U 1.39 5 0 3.00 0 23

W ex 100 0.60 0.17 18 0 600 0.40 U 1.02 10 0 3.00 0 28

S ex 100 1.40 0.17 13 0 460 0.40 U 1.02 8 0 3.00 0 20

E ex 100 2.00 0.17 11 0 470 0.79 U 1.43 5 0 3.00 0 17

DEV SITE 100 1.00 0.24 19 0 1000 0.60 P 1.57 11 400 3.00 2 32

0 1.00 0.24 0 0 0 1.00 U 1.61 0 0 3.00 0

0 1.00 0.24 0 0 0 1.00 U 1.61 0 0 3.00 0

Job No.: W220423
Checked By: RJR

Time of Concentration Calculations

Prepared By: DAE

Project: Manors at Avon
Date: 9/2/2022

Channel Flow

Mannings Values (n)
Overland Flow Channel Flow

Overland Flow Overland Flow Shallow Conc. Flow



Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc.

Manors at Avon 

Schematic

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

A: Prop SWMB

U: DEV SITE

T: Existing Cond

U: NW ex
U: W ex
U: S ex
U: E ex

T: Dev Outfall

D: Control Str
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Hydrograph results

     Simulation          Basin          Group  Time Max  Flow Max    Volume    Volume
                                                    hrs       cfs        in       ft3

    10 YR 24 HR       DEV SITE           BASE     12.23     46.89     2.888    214144
    10 YR 24 HR           E ex           BASE     12.09     18.78     1.839     60019
    10 YR 24 HR          NW ex           BASE     12.11      8.10     1.839     30435
    10 YR 24 HR           S ex           BASE     12.09      8.31     1.802     28852
    10 YR 24 HR           W ex           BASE     12.20      3.95     1.838     16482
   100 YR 24 HR       DEV SITE           BASE     12.23     76.48     4.789    355151
   100 YR 24 HR           E ex           BASE     12.09     35.59     3.484    113686
   100 YR 24 HR          NW ex           BASE     12.11     15.60     3.483     57652
   100 YR 24 HR           S ex           BASE     12.09     16.06     3.434     54975
   100 YR 24 HR           W ex           BASE     12.20      7.57     3.482     31222
     2 YR 24 HR       DEV SITE           BASE     12.23     28.69     1.757    130268
     2 YR 24 HR           E ex           BASE     12.09      9.35     0.946     30864
     2 YR 24 HR          NW ex           BASE     12.16      4.01     0.945     15650
     2 YR 24 HR           S ex           BASE     12.13      4.08     0.920     14723
     2 YR 24 HR           W ex           BASE     12.20      1.94     0.945      8475

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1
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Point of Outfall
SITE OUTLET

2-yr Ex. Peak
Flow (cfs)

10-yr Ex.
Peak Flow

(cfs)

100-yr Ex.
Peak Flow

(cfs)

NW ex 4.01 8.10 15.60

W ex 1.94 3.95 7.57

S ex 4.08 8.31 16.06

E ex 9.35 18.78 35.59

Sum W & S 5.74 11.62 22.60

Point of Outfall
SITE OUTLET

2-yr
Allowable
Peak Flow

(cfs)

10-yr
Allowable
Peak Flow

(cfs)

100-yr
Allowable
Peak Flow

(cfs)

SW corner at site 5.74 5.74 11.62

DA (ac.)
Storage?
(yes/no)

2 yr. (cfs) 10 yr. (cfs) 100 yr.  (cfs) DA (ac.)
Storage?
(yes/no)

2 yr. (cfs)
10 yr.
(cfs)

100 yr.
(cfs)

20.43 no-inflow 28.69 46.89 76.48

20.43 yes 3.25 4.65 9.06

Controlled release into Oak Bend Estates
storm sewer infrastructure.

Results in table above. Developed watershed of Oaks at Avon

Contributing
Watershed Area (Ac.)

20.43

MODELING RESULTS
PRE-DEVELOPMENT POST-DEVELOPMENT

Allowable Release

Manors at Avon 

11/20/2022 

W220423

Date:
Project:

RJR
DAEPrepared By:

Checked By:
Job No.:

Routed results from the SWMB

Contributing
Watershed Area (Ac.)

4.56

Remarks

2.47

4.41

8.99

6.88

Discharge to Sugarwood Estates, Section 1

Discharge to Oak Bend Estates, Section 4
& 5

Discharge to Oak Bend Estates, Section  5,
into pond.

Discharge to depressed area along SR 267
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PROPOSED CONDITIONS STORMWATER
MANAGEMENT ANALYSIS

SECTION 3
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