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LAND DESCRIPTIONS (from title commitment) 

 

A part of the Northeast quarter of Section 6, Township 17 North, Range 2 East, in Boone 

County, Indiana, more particularly described as follows: 

 

Beginning at a point on the South line of aforesaid quarter section 1361.10 feet West of the 

Southeast corner thereof, said point being in an existing fence line projected Southwardly, run 

thence Northwardly deflecting right from the aforesaid South line 88 degrees 49 minutes 30 

seconds along and with said existing fence line 1256.74 feet to a point; thence Eastwardly 

deflecting right 91 degrees 10 minutes 30 seconds a distance of 1332.05 feet to a point in the 

center line of North 96th Road (formerly the original State Road 334), said point being 36.55 feet 

West of the East line of the aforesaid Northeast quarter; run thence Southwestwardly and 

Southwardly on a 10 degree curve to the left along and with the centerline of said North 96th 

Road (formerly the original State Road 334) a distance of 636.50 feet to the p.c. of said curve; 

thence continue Southwardly tangent to the last above described curve at the last above described 

point along the center line of said road 152.80 feet; thence Southwardly and Southwestwardly 

along a 10 degree curve to the right along the center line of said road 911.10 feet to the p.c. of 

said curve, said point being also on the South line of the aforesaid quarter section; thence 

Westwardly along and with said South line and on the center line of aforesaid road 429.00 feet to 

the Place of Beginning.  Containing 28.641 acres, more or less. 

 

EXCEPT therefrom that part conveyed to Eagle Community Development, LLC, an Indiana 

limited liability company by Warranty Deed recorded September 5, 2006 as Instrument No. 

200600009673, described as follows: 

 

A part of the Northeast Quarter of Section 6, Township 17 North, Range 2 East, located in Eagle 

Township, Boone County, Indiana, being described as follows: 

 

Commencing at the Southeast corner of said Northeast Quarter of Section 6, Township 17 North, 

Range 2 East; thence North 89 degrees 24 minutes 22 seconds West 1361.10 feet along the South 

line of said Northeast Quarter to the Southwest corner of a 28.6640 acre tract of real estate 

described in Instrument No. 96-09811 (as recorded in the Office of the Recorder of Boone 

County, Indiana); thence North 00 degrees 34 minutes 52 seconds West 1256.74 feet along the 

West line of said 28.6640 acre tract to the Northwest corner thereof and the Point of Beginning 

of this description; thence South 89 degrees 25 minutes 04 seconds East 1335.49 feet along the 

North line of said 28.6640 acre tract to the Northeast corner of said 28.6640 acre tract, which is a 

point on a non-tangent curve to the left, the radius point of which bears South 26 degrees 39 

minutes 39 seconds East 572.96 feet; thence along said curve an arc distance of 385.18 feet to 

the East right of way line of the Southerly extension of County Road 700 East (as per R/W 

exhibit drawing by American Consulting Inc. "Job No. 03-493, dated 02-16-06"), which said 

point bears North 65 degrees 19 minutes 43 seconds West 572.96 feet from said radius point, 

(the following 2 courses are along the East line of said R/W Exhibit drawing and the Northerly 

extension thereof); 1) thence North 00 degrees 31 minutes 21 seconds West 266.33 feet; 2) 

thence South 89 degrees 59 minutes 02 seconds West 121.11 feet to the point on a non-tangent 

curve to the left, the radius point of which bears South 01 degrees 37 minutes 33 seconds East 

46945.00 feet; thence along said curve to the left an arc distance of 565.57 feet to the point of 



tangency which bears North 02 degrees 18 minutes 58 seconds West 46945.00 feet from said 

radius point; thence South 87 degrees 40 minutes 59 seconds West 382.64 feet to a point on the 

West line of said Instrument No. 9609811; thence North 00 degrees 34 minutes 52 seconds West 

54.05 feet to the Point of Beginning.  Containing 1.05 acres, more or less. 

 

AND EXCEPT therefrom that part conveyed to Eagle Community Development, LLC, an 

Indiana limited liability company by Warranty Deed recorded March 7, 2007 as Instrument No. 

200700002428, described as follows: 

 

A part of the Northeast Quarter of Section 6, Township 17 North, Range 2 East, located in Eagle 

Township, Boone County, Indiana, being described as follows: 

 

Commencing at the Southeast corner of said Northeast Quarter of Section 6, Township 17 North, 

Range 2 East; thence North 89 degrees 24 minutes 22 seconds West 1361.10 feet along the South 

line of said Northeast Quarter to the Southwest corner of a 28.6640 acre tract of real estate 

described in Instrument No.  96-09811  (as  recorded  in  the  Office  of  the  Recorder  of  Boone  

County,  Indiana);  thence  North  00 degrees 34 minutes 52 seconds West 1256.74 feet along the 

West line of said 28.6640 acre tract to the Northwest corner thereof; thence South 89 degrees 25 

minutes 04 seconds East 1335.49 feet along the North line of said 28.6640 acre tract to the 

Northeast corner of said 28.6640 acre tract, which is a point on a non-tangent curve to the left, 

the radius point of which bears South 26 degrees 39 minutes 39 seconds East 572.96 feet; thence 

along said curve an arc distance of 385.18 feet to the East right of way line of the Southerly 

extension of County Road 700 East (as per R/W exhibit drawing by American Consulting Inc. 

"Job No. 03-493, dated 02-16-06"), which said point bears North 65 degrees 19 minutes 43 

seconds West 572.96  feet  from  said  radius  point  and  is  the  Point  of  Beginning  of  this  

description;    (the  following  5 courses are along the East, North and Westerly lines of said R/W 

Exhibit drawing); 1) thence North 00 degrees 31 minutes 21 seconds West 266.33 feet; 2) thence 

South 89 degrees 59 minutes 02 seconds West 121.11 feet; 3)  thence South 46 degrees 07 

minutes 24 seconds East 36.54 feet; 4) thence South 00 degrees 31 minutes 22 seconds East 

486.43 feet; 5) thence North 89 degrees 28 minutes 38 seconds East 39.85 feet to a point on a 

non-tangent curve to the right, the radius of which bears North 89 degrees 28  minutes  38  

seconds  East  572.963  feet;  thence  Northeasterly  along  said  curve  an  arc  distance  of 

252.78 feet to the Point of Beginning.  Containing 0.64 acres, more or less. 
 



Pock Farm Primary Plat Project Description 

Subdivision of an existing parcel into 4 blocks, of which 1 block will establish 2 lots, and another block to 
be dedicated as Right of Way. 
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(NOT TO SCALE)

LOCATION MAP

C0.0

PRELIMINARY ENGINEERING PLANS

POCK FARM INFRASTRUCTURE

PHASE 1

STREET ADDRESS TBD

ZIONSVILLE, INDIANA 46077

UTILITY AND GOVERNING AGENCY CONTACTS

SERVICE / JURISDICTION COMPANY / DEPT. ADDRESS PHONE NUMBER CONTACT

PLANNING AND ECONOMIC

DEVELOPMENT

TOWN OF ZIONSVILLE

1100 W. OAK STREET

ZIONSVILLE, INDIANA 46077

(317) 873-8247

JANICE STEVANOVIC

SANITARY SEWER SERVICE

WHITESTOWN MUNICIPLE

UTILITIES

6210 VETERANS DRIVE,

WHITESTOWN, IN 46075

(317) 733-8584

DANNY POWERS

STORM SEWER SERVICE

TOWN OF ZIONSVILLE

STREET AND STORMWATER

DEPARTMENT

1075 PARKWAY DRIVE

ZIONSVILLE, INDIANA 46077

(317) 873-4544

WAYNE DELONG

STORM SEWER SERVICE

BOONE COUNTY

SURVEYOR'S OFFICE

116 W WASHINGTON STREET #102,

LEBANON, IN 46052

(765) 483-4444

CAROL CUNNINGHAM

WATER SERVICE

WHITESTOWN MUNICIPLE

UTILITIES

6210 VETERANS DRIVE,

WHITESTOWN, IN 46075

(317) 733-8584

DANNY POWERS

POWER COMPANY

DUKE ENERGY

CORPORATION

1000 E. MAIN STREET

PLAINFIELD, INDIANA 46168

(800) 521-2232

POWER COMPANY

INDIANAPOLIS POWER &

LIGHTING

1230 WEST MORRIS STREET

INDIANAPOLIS, INDIANA 46221

(317) 261-4826 DAN FLECK, PE

NATURAL GAS COMPANY VECTREN CORPORATION

(317) 776-5533

(317) 776-5574

JOE BARCUS

SHAWN WILLIAMS

TELEPHONE AT&T

240 N. MERIDIAN STREET

INDIANAPOLIS, INDIANA 46204

(317) 252-4275

PROJECT TEAM

ROLE COMPANY ADDRESS PHONE NUMBER CONTACT

DEVELOPER/OWNER
POCK FAMILY FARMS, LLC

2025 N WABASH AVE. KOKOMO, IN

46901

(317) 213-6708

JOHN DEMAREE

CIVIL ENGINEER

KIMLEY-HORN &

ASSOCIATES, INC.

250 E. 96TH ST., STE 580,

INDIANAPOLIS, IN 46240

(317) 218-9560 GREG RIPPLE, PE

LAND SURVEYOR V3
494 GRADLE DR. CARMEL, IN 46032 (317) 844-3333 BRIAN RISMILLER, PS

CONSTRUCTION OF A ±1,070 LF & A ±370 LF PRIVATE DRIVE AND MASS

GRADING OF A ±25.07 AC PROJECT IN SECTION 6 OF T17N, R2E IN THE

TOWN OF ZIONSVILLE, BOONE COUNTY, INDIANA

BOONE COUNTY
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SHEET LIST TABLE

Sheet Number Sheet Title

C0.0 COVER SHEET

1 OF 5 ALTA SURVEY

2 OF 5 ALTA SURVEY

3 OF 5 ALTA SURVEY

4 OF 5 ALTA SURVEY

5 OF 5 ALTA SURVEY

C1.0 GENERAL SPECIFICATIONS

C1.1 GENERAL NOTES

C1.20 OVERALL PRIMARY PLAT

C1.21

PRIMARY PLAT (1 OF 2)

C1.22

PRIMARY PLAT (2 OF 2)

C2.0 TYPICAL CROSS SECTIONS

C2.1 GEOMETRIC TIE-UP PLAN

C3.0 EXISTING CONDITIONS AND DEMO PLAN

C4.0 OVERALL EROSION CONTROL PLAN

C4.1 EROSION CONTROL PLAN

C4.2 EROSION CONTROL PLAN

C4.3 EROSION CONTROL PLAN

C4.4 EROSION CONTROL PLAN

C4.5 EROSION CONTROL DETAILS

C4.6 SWPPP

C5.0 OVERALL GRADING AND DRAINAGE PLAN

C5.1 INTERSECTION GRADING PLAN

C5.2 ROAD PLAN AND PROFILES

C5.3 ROAD PLAN AND PROFILES

C5.4 ROAD PLAN AND PROFILES

C6.0 OVERALL UTILITY PLAN

C6.1 UTILITY PLAN

C6.2 UTILITY PLAN

C6.3 UTILITY PLAN

C6.4 UTILITY PLAN

C6.5 UTILITY PROFILES

C6.6 UTILITY PROFILES

C6.7 UTILITY PROFILES

C6.8 UTILITY PROFILES

C6.9 UTILITY PROFILES

C6.10 UTILITY PROFILES

C7.0 CONSTRUCTION DETAILS

C7.1 CONSTRUCTION DETAILS

C7.2 CONSTRUCTION DETAILS

C7.3 CONSTRUCTION DETAILS

PROJECT
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GENERAL NOTES SANITARY SEWER NOTES WATERMAIN NOTES

STORM SEWER NOTES

C1.0

WARNING:  CONTRACTOR TO
VERIFY PRESENCE AND EXACT
LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION.

EARTHWORK NOTES

SIGNING AND PAVEMENT MARKING NOTES

PAVING NOTESDEMOLITION NOTES

EROSION CONTROL NOTES
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EXISTING LEGEND
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DRIVE "A"

TYPICAL CROSS SECTION

STA:00+33.33 TO STA:10+51.83

NTS

DRIVE "B"

TYPICAL CROSS SECTION

STA:00+34.33 TO STA:02+49.01

NTS
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NORTH

BEGIN LINE - DRIVE A

SCALE 1"=40'

END LINE - DRIVE A

SCALE 1"=40'

BEGIN LINE - DRIVE B

SCALE 1"=40'

END LINE - DRIVE B

SCALE 1"=40'
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USE CAUTION AROUND

EXISTING OVERHEAD LINES.
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1.0. Project Summary 
 

Project Name:   Pock Farm Infrastructure Phase 1 

Location:   Street Address TBD 

Report Type:  Drainage Report 

Reviewing Agency:  Town of Zionsville 

Storm Sewer Sizing:  Rational Method 

Detention Basin Sizing: SCS Method (HydroCAD) 

Stormwater Quality: Wet Pond (Master Planned) 

Stormwater Quantity: Wet Pond (Master Planned) 

Design Standards: Stormwater Technical Standards Manual – Town of Zionsville, Indiana 

(December 2004) 

Stormwater Technical Standards Manual – Town of Zionsville, Indiana 

(January 11, 2017) 

 

Note: Per the attached agreement between the Town of Zionsville and Pock Family Farm, LLC dated 

December 19th, 2013, the project shall not be held to any requirements of the Stormwater Management 

Ordinance more stringent than the standards set forth in Ordinance No. 2004-26. 

 

2.0. Introduction 
 

Kimley-Horn and Associates, Inc. has been retained by Pock Family Farm, LLC to prepare construction 

documents and provide civil engineering services for the proposed Pock Family Farm, the proposed 

construction of a ±1,070 LF and a ±370 LF private drive and mass grading of a ±25.07 acre project in 

Zionsville, Indiana. The area disturbed for this project is approximately 25.57 acres in size. 

 

This drainage report documents the hydrologic and hydraulic calculations used to design the onsite storm 

sewer system and proposed detention pond. 

 

3.0. Existing Conditions 
 

FEMA 

According to FEMA Flood Insurance Rate Map 18011C0329E dated January 18, 2012 provided in Appendix 

B, the site resides within “Zone X” which corresponds to areas determined to be outside of the 0.2% 

annual chance floodplain. 

 

Soil Characteristics 

Per the United States Geological Survey’s (USGS) Natural Resources Conservation Service (NRCS) Web Soil 

Survey, the site soil consists predominately of Crosby silt loam, fine-loamy subsoil-Urban land complex 

(YclA) and Cyclone silty clay loam-Urban land complex (YcyA). Refer to Appendix C for the NRCS Web Soil 

Survey soil report. 
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Existing Site Features 

The project site is located to the southwest of the intersection of Whitestown Parkway and Oxford Drive 

in Zionsville, IN. The site is predominately row crops, with a single residential parcel amounting to 2.79 of 

the 25.57-acre project site.  An aerial of the project site has been included in Appendix A. 

 

The existing site is composed of two drainage basins. The existing northeast basin (13.40 acres) discharges 

through a culvert running under Oxford Drive approximately 750 LF south of the intersection of 

Whitestown Parkway and Oxford Drive. Runoff ultimately discharges into the Villas by Watermark 

development. The existing southwest basin (11.68 acres) discharges through a culvert running under 

Oxford Drive approximately 155 LF from the intersection of Oxford Drive and Royal Run Boulevard. Runoff 

ultimately discharges into the existing storm infrastructure within the Royal Run subdivision. The existing 

Solomon Harman legal drain runs west to east through the site, collecting infiltration and discharging into 

the existing Villas by Watermark development to the east. Refer to Appendix D for additional information 

regarding existing drainage. 

 

The tables below indicate the existing runoff from the site for the 10 Year and 100 Year storm events using 

the SCS TR-20 Method for each existing outlet and the overall site. 

 

Storm Event Discharge Rate (cfs) 

10 YR-24 HR 19.60 

100 YR-24 HR 35.60 

Table 1: Existing Discharge Rates – EX NE 

 

Storm Event Discharge Rate (cfs) 

10 YR-24 HR 21.44 

100 YR-24 HR 38.82 

Table 2: Existing Discharge Rates – EX SW 

 

Storm Event Discharge Rate (cfs) 

10 YR-24 HR 39.25 

100 YR-24 HR 71.29 

Table 3: Existing Discharge Rates – EXISTING SUMMATION 

 

The Town of Zionsville allows discharge rates of 0.3 cfs per acre of development for 0-10 year return 

interval storms and 0.5 cfs per acre of developed area for 11-100 year return interval storms. The table 

below indicates the allowable release rates for the proposed project site to the east, per the 13.40 existing 

acres discharging to the outlet in the existing condition. 
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Storm Event Discharge Rate (cfs) 

10 YR-24 HR 4.01 

100 YR-24 HR 6.69 

Table 4: Allowable Discharge Rates 

The Villas by Watermark development storm sewer has been designed to accept runoff from the proposed 

project site, as well as the parcel in-between the proposed project site and the Villas by Watermark. Per 

Appendix C of the drainage report by Innovative Engineering dated 11/12/2013, this runoff amount is 

35.99 cfs for the 10 Year-24 Hour event. Refer to Appendix H for excerpts from the previous drainage 

report.  

 

Offsite flow enters the Villas storm infrastructure via the Solomon Harman legal drain, sheet flow 

(accepted by end section “109A”), and an existing area drain serving the parcel in-between the Pock Farm 

and Villas development. The table below indicates the existing release rates for the offsite area within the 

parcel in-between the Pock Farm and Villas development. 

 

Storm Event Discharge Rate (cfs) 

10 YR-24 HR 10.27 

100 YR-24 HR 18.59 

Table 5: Existing Discharge Rates – EX OFFSITE 

 

The table below indicates the allowable release rates for the Pock Farm development when considering 

the EX OFFSITE basin entering the Villas storm infrastructure. 

 

Storm Event Discharge Rate (cfs) 

10 YR-24 HR 25.72 

100 YR-24 HR 17.40 

Table 6: Allowable Discharge Rates – Physical Constraints 

 

Per Tables 4 and 6, the Town’s allowable discharge limits are more restrictive. 

 

4.0. Proposed Conditions 
 

The proposed project includes the construction of a ±1,070 LF and a ±370 LF private drive and mass 

grading of a ±25.07 acre project in Zionsville, Indiana. The area disturbed for this project is approximately 

25.57 acres in size. 

 

Proposed onsite private storm inlets, sewers, and swales have been designed to carry site drainage from 

the pavement and grassed areas to the proposed wet pond, prior to releasing to the east. Refer to 

Appendix E for a proposed drainage area map. 
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The table below indicates the proposed runoff from the site for the 10 Year and 100 Year storm events 

using the SCS TR-20 Method (without considering proposed detention). 

 

Storm Event Proposed Discharge Rate (cfs) 

10 YR-24HR 98.55 

100 YR-24 HR 151.16 

Table 5: Proposed Discharge Rates – Proposed Storm Northwest 

 

The table below indicates the proposed release from the proposed detention for the 10 Year and 100 Year 

storm events using the SCS TR-20 Method, alongside the allowable release rates. 

 

 

Storm Event Proposed Discharge Rate (cfs) Allowable Discharge Rate 

(cfs) 

10 YR-24HR 3.41 4.01 

100 YR-24 HR 5.42 6.69 

Table 6: Proposed Discharge Rates – Proposed Storm Southeast 

 

The proposed curve number for the site was determined by assuming 85% impervious area across the site 

(CN=95). Refer to Appendix E for the associated curve number calculations. 

 

Stormwater Quality 

Water quality for the proposed site will be provided by proposed wet pond (Refer to Appendix G for 

Stormwater Quality Design). 

 

Conclusions 

The proposed drainage design for this project has been designed to meet the intent of the Town of 

Zionsville Stormwater Technical Standards Manual and comply with the existing drainage design. No 

adverse impacts are anticipated to affect any adjacent or downstream properties. 
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Appendix A: Aerial Photography 
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Hydrologic Soil Group

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

UcfA Urban land-Crosby silt 
loam complex, fine-
loamy subsoil, 0 to 2 
percent slopes

1.8 7.0%

YclA Crosby silt loam, fine-
loamy subsoil-Urban 
land complex, 0 to 2 
percent slopes

C/D 7.9 30.9%

YctA Crosby-Urban land-
Treaty complex, fine-
loamy subsoil, 0 to 2 
percent slopes

C/D 0.1 0.4%

YcxA Cyclone-Urban land 
complex, 0 to 1 
percent slopes

B/D 0.0 0.1%

YcyA Cyclone silty clay loam-
Urban land complex, 
0 to 2 percent slopes

B/D 15.7 61.5%

Totals for Area of Interest 25.5 100.0%

Hydrologic Soil Group—Boone County, Indiana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/13/2020
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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—Boone County, Indiana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/13/2020
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EXISTING BASINS

MAP
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PROJECT:

BY:

DATE:

Hydrologic Group %

A 0.0%

B 61.6%

C 31.3%

D 7.1%

Total 100.0%

Weighted CN Weighted CN

Row Crops - Good Pasture - Good
Open Space - Good Condition 

(>75% Cover)
Impervious - Paved Impervious - Rooftop Water - Pond or Lake Total Actual Soil Group

Next Less Impervious 

Soil Group

EX NE 13.37 0.00 0.00 0.00 0.03 0.00 13.40 0.30 81 87

EX SW 11.68 0.00 0.00 0.00 0.00 0.00 11.68 0.30 81 87

EX OFFSITE 5.20 0.00 0.00 0.00 0.00 0.00 5.20 0.30 81 87

Pock Farm Infrastructure Phase 1

Connor Strege

13-Oct-20

Site Soil

Basin

Area (ac)

Weighted C

09/18/2020 Page 19



Project: By: CVS Date: 10/12/2020

Location: Checked: Date:

Basin:

Present X Developed -

Tc X Tt - through subarea

Sheet Flow Segment ID

Surface description (Table 3-1) Unpaved

Manning's roughness coeff., n (Table 3-1) 0.24

Flow Length, L (L < 300 ft) ft 100

Rainfall Calculation Method Entity Rainfall Data

Two-year 24-hr rainfall, P2 in 2.66

Land slope, s ft/ft 0.004

Tt = .007 (nL)
0.8

hr 0.50 + + = 0.50

(P2)
0.5

s
0.4

Shallow Concentrated Flow Segment ID

Surface description, (paved or unpaved) Unpaved - -

Flow length, L ft 1136 - -

Watercourse slope, s ft/ft 0.005 - -

Average velocity, V (Figure 3-1) ft/s 1.13 - -

Tt = L hr 0.28 + - + - = 0.28

3600 V

Channel Flow Segment ID

Channel Geometry - - -

Discharge (cfs) - - -

Diameter (ft) - - -

Bottom Width (ft) - - -

Side Slope (x:1) (ft) - - -

Slope of Channel (ft) - - -

Manning's Roughness Coefficient - - -

Depth (ft) - - -

Cross Sectional Area (ft
2
) - - -

Wetted Perimeter (ft) - - -

Hydraulic Radius (ft) - - -

Velocity (ft/s) - - -

Flow length, L ft - - -

Tt = L hr - + - + - = 0.00

3600 V

Watershed or subarea Tc or Tt hr 0.78

min 46.56

Time of Concentration (Tc) or Travel Time (Tt)

Pock Farms

Zionsville, Indiana

EX NE



Project: By: CVS Date: 10/12/2020

Location: Checked: Date:

Basin:

Present X Developed -

Tc X Tt - through subarea

Sheet Flow Segment ID

Surface description (Table 3-1) Unpaved

Manning's roughness coeff., n (Table 3-1) 0.24

Flow Length, L (L < 300 ft) ft 100

Rainfall Calculation Method Entity Rainfall Data

Two-year 24-hr rainfall, P2 in 2.66

Land slope, s ft/ft 0.011

Tt = .007 (nL)
0.8

hr 0.33 + + = 0.33

(P2)
0.5

s
0.4

Shallow Concentrated Flow Segment ID

Surface description, (paved or unpaved) Unpaved - -

Flow length, L ft 1008 - -

Watercourse slope, s ft/ft 0.006 - -

Average velocity, V (Figure 3-1) ft/s 1.20 - -

Tt = L hr 0.23 + - + - = 0.23

3600 V

Channel Flow Segment ID

Channel Geometry - - -

Discharge (cfs) - - -

Diameter (ft) - - -

Bottom Width (ft) - - -

Side Slope (x:1) (ft) - - -

Slope of Channel (ft) - - -

Manning's Roughness Coefficient - - -

Depth (ft) - - -

Cross Sectional Area (ft
2
) - - -

Wetted Perimeter (ft) - - -

Hydraulic Radius (ft) - - -

Velocity (ft/s) - - -

Flow length, L ft - - -

Tt = L hr - + - + - = 0.00

3600 V

Watershed or subarea Tc or Tt hr 0.56

min 33.64

Time of Concentration (Tc) or Travel Time (Tt)

Pock Farms

Zionsville, Indiana

EX SW



Project: By: CVS Date: 10/12/2020

Location: Checked: Date:

Basin:

Present X Developed -

Tc X Tt - through subarea

Sheet Flow Segment ID

Surface description (Table 3-1) Unpaved

Manning's roughness coeff., n (Table 3-1) 0.24

Flow Length, L (L < 300 ft) ft 100

Rainfall Calculation Method Entity Rainfall Data

Two-year 24-hr rainfall, P2 in 2.66

Land slope, s ft/ft 0.005

Tt = .007 (nL)
0.8

hr 0.45 + + = 0.45

(P2)
0.5

s
0.4

Shallow Concentrated Flow Segment ID

Surface description, (paved or unpaved) Unpaved - -

Flow length, L ft 258 - -

Watercourse slope, s ft/ft 0.009 - -

Average velocity, V (Figure 3-1) ft/s 1.49 - -

Tt = L hr 0.05 + - + - = 0.05

3600 V

Channel Flow Segment ID

Channel Geometry - - -

Discharge (cfs) - - -

Diameter (ft) - - -

Bottom Width (ft) - - -

Side Slope (x:1) (ft) - - -

Slope of Channel (ft) - - -

Manning's Roughness Coefficient - - -

Depth (ft) - - -

Cross Sectional Area (ft
2
) - - -

Wetted Perimeter (ft) - - -

Hydraulic Radius (ft) - - -

Velocity (ft/s) - - -

Flow length, L ft - - -

Tt = L hr - + - + - = 0.00

3600 V

Watershed or subarea Tc or Tt hr 0.50

min 30.14

Time of Concentration (Tc) or Travel Time (Tt)

Pock Farms

Zionsville, Indiana

EX OFFSITE
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3S
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Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"170194000

  Printed  10/13/2020Prepared by Kimley-Horn
HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Events for Subcatchment 1S: EX NE

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1 Yr-24 Hr 2.47 7.50 1.029 0.92

10 Yr-24 Hr 4.20 19.60 2.558 2.29

100 Yr-24 Hr 6.29 35.60 4.633 4.15



Type II 24-hr  10 Yr-24 Hr Rainfall=4.20"170194000
  Printed  10/13/2020Prepared by Kimley-Horn

Page 1HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: EX NE

Runoff = 19.60 cfs @ 12.45 hrs,  Volume= 2.558 af,  Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-108.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr-24 Hr Rainfall=4.20"

Area (ac) CN Description

* 13.400 81 Matches Value From Spreadsheet

13.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

46.6 Direct Entry, Matches Value From Spreadsheet

Subcatchment 1S: EX NE

Runoff

Hydrograph

Time  (hours)
10510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)
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Type II 24-hr

10 Yr-24 Hr Rainfall=4.20"

Runoff Area=13.400 ac

Runoff Volume=2.558 af

Runoff Depth=2.29"

Tc=46.6 min

CN=81

19.60 cfs



Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"170194000
  Printed  10/13/2020Prepared by Kimley-Horn

Page 2HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: EX NE

Runoff = 35.60 cfs @ 12.44 hrs,  Volume= 4.633 af,  Depth= 4.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-108.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"

Area (ac) CN Description

* 13.400 81 Matches Value From Spreadsheet

13.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

46.6 Direct Entry, Matches Value From Spreadsheet

Subcatchment 1S: EX NE

Runoff

Hydrograph

Time  (hours)
10510095908580757065605550454035302520151050
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w
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Type II 24-hr

100 Yr-24 Hr Rainfall=6.29"

Runoff Area=13.400 ac

Runoff Volume=4.633 af

Runoff Depth=4.15"

Tc=46.6 min

CN=81

35.60 cfs



Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"170194000

  Printed  10/13/2020Prepared by Kimley-Horn
HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Events for Subcatchment 5S: EX OFFSITE

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1 Yr-24 Hr 2.47 3.96 0.399 0.92

10 Yr-24 Hr 4.20 10.27 0.993 2.29

100 Yr-24 Hr 6.29 18.59 1.798 4.15



Type II 24-hr  10 Yr-24 Hr Rainfall=4.20"170194000
  Printed  10/13/2020Prepared by Kimley-Horn

Page 1HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: EX OFFSITE

Runoff = 10.27 cfs @ 12.25 hrs,  Volume= 0.993 af,  Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-108.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr-24 Hr Rainfall=4.20"

Area (ac) CN Description

* 5.200 81 Matches Value From Spreadsheet

5.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

30.1 Direct Entry, Matches Value From Spreadsheet

Subcatchment 5S: EX OFFSITE

Runoff

Hydrograph

Time  (hours)
10510095908580757065605550454035302520151050

F
lo

w
  

(c
fs
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Type II 24-hr

10 Yr-24 Hr Rainfall=4.20"

Runoff Area=5.200 ac

Runoff Volume=0.993 af

Runoff Depth=2.29"

Tc=30.1 min

CN=81

10.27 cfs



Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"170194000
  Printed  10/13/2020Prepared by Kimley-Horn

Page 2HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: EX OFFSITE

Runoff = 18.59 cfs @ 12.24 hrs,  Volume= 1.798 af,  Depth= 4.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-108.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"

Area (ac) CN Description

* 5.200 81 Matches Value From Spreadsheet

5.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

30.1 Direct Entry, Matches Value From Spreadsheet

Subcatchment 5S: EX OFFSITE

Runoff

Hydrograph

Time  (hours)
10510095908580757065605550454035302520151050
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Type II 24-hr

100 Yr-24 Hr Rainfall=6.29"

Runoff Area=5.200 ac

Runoff Volume=1.798 af

Runoff Depth=4.15"

Tc=30.1 min

CN=81

18.59 cfs
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Appendix E: Proposed Drainage 

Conditions 

 

  



PROPOSED BASINS

MAP

POCK FARMS

ZIONSVILLE, INDIANA

10/12/2020



PROJECT:

BY:

DATE:

Hydrologic Group %

A 0.0%

B 61.6%

C 31.3%

D 7.1%

Total 100.0%

Weighted CN Weighted CN

Row Crops - Good Pasture - Good
Open Space - Good Condition 

(>75% Cover)
Impervious - Paved Impervious - Rooftop Water - Pond or Lake Total Actual Soil Group

Next Less Impervious 

Soil Group

PROPOSED (ASSUMED 85% IMPERVIOUS) 0.00 0.00 3.76 21.31 0.00 0.00 25.07 0.77 93 95

Basin

Area (ac)

Weighted C

Pock Farm Infrastructure Phase 1

Connor Strege

13-Oct-20

Site Soil

09/18/2020 Page 19



Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"170194000

  Printed  10/13/2020Prepared by Kimley-Horn
HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Events for Subcatchment 3S: PROPOSED

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1 Yr-24 Hr 2.47 54.35 4.041 1.93

10 Yr-24 Hr 4.20 98.55 7.580 3.63

100 Yr-24 Hr 6.29 151.16 11.908 5.70



Type II 24-hr  10 Yr-24 Hr Rainfall=4.20"170194000
  Printed  10/13/2020Prepared by Kimley-Horn

Page 1HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: PROPOSED

Runoff = 98.55 cfs @ 12.10 hrs,  Volume= 7.580 af,  Depth= 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-108.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr-24 Hr Rainfall=4.20"

Area (ac) CN Description

* 25.070 95 Matches Value From Spreadsheet

25.070 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

18.3 Direct Entry, Matches Value From Spreadsheet

Subcatchment 3S: PROPOSED

Runoff

Hydrograph

Time  (hours)
10510095908580757065605550454035302520151050
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Type II 24-hr

10 Yr-24 Hr Rainfall=4.20"

Runoff Area=25.070 ac

Runoff Volume=7.580 af

Runoff Depth=3.63"

Tc=18.3 min

CN=95

98.55 cfs



Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"170194000
  Printed  10/13/2020Prepared by Kimley-Horn

Page 2HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: PROPOSED

Runoff = 151.16 cfs @ 12.10 hrs,  Volume= 11.908 af,  Depth= 5.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-108.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"

Area (ac) CN Description

* 25.070 95 Matches Value From Spreadsheet

25.070 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

18.3 Direct Entry, Matches Value From Spreadsheet

Subcatchment 3S: PROPOSED

Runoff

Hydrograph

Time  (hours)
10510095908580757065605550454035302520151050
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w
  

(c
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)
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Type II 24-hr

100 Yr-24 Hr Rainfall=6.29"

Runoff Area=25.070 ac

Runoff Volume=11.908 af

Runoff Depth=5.70"

Tc=18.3 min

CN=95

151.16 cfs



Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"170194000

  Printed  10/13/2020Prepared by Kimley-Horn
HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Events for Pond 4P: DETENTION

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

Storage

(acre-feet)

1 Yr-24 Hr 54.35 2.45 917.20 2.641

10 Yr-24 Hr 98.55 3.41 918.45 5.159

100 Yr-24 Hr 151.16 5.42 919.75 8.151



Type II 24-hr  10 Yr-24 Hr Rainfall=4.20"170194000
  Printed  10/13/2020Prepared by Kimley-Horn

Page 1HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 4P: DETENTION

Inflow Area = 25.070 ac, 0.00% Impervious,  Inflow Depth = 3.63"    for  10 Yr-24 Hr event
Inflow = 98.55 cfs @ 12.10 hrs,  Volume= 7.580 af
Outflow = 3.41 cfs @ 14.90 hrs,  Volume= 7.505 af,  Atten= 97%,  Lag= 167.8 min
Primary = 3.41 cfs @ 14.90 hrs,  Volume= 7.505 af

Routing by Stor-Ind method, Time Span= 0.00-108.00 hrs, dt= 0.05 hrs
Peak Elev= 918.45' @ 14.90 hrs   Surf.Area= 2.150 ac   Storage= 5.159 af

Plug-Flow detention time= 873.9 min calculated for 7.505 af (99% of inflow)
Center-of-Mass det. time= 867.4 min ( 1,648.2 - 780.8 )

Volume Invert Avail.Storage Storage Description

#1 915.50' 23.177 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

915.50 1.363 0.000 0.000
916.50 1.455 1.409 1.409
916.70 1.773 0.323 1.732
924.80 3.522 21.445 23.177

Device Routing     Invert Outlet Devices

#1 Primary 915.50' 30.0" Vert. Orifice/Grate    C= 0.600   
#2 Device 1 915.50' 9.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 919.35' 18.0" W x 5.0" H Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=3.41 cfs @ 14.90 hrs  HW=918.45'   (Free Discharge)
1=Orifice/Grate  (Passes 3.41 cfs of 30.79 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 3.41 cfs @ 7.72 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)



Type II 24-hr  10 Yr-24 Hr Rainfall=4.20"170194000
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Pond 4P: DETENTION

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=25.070 ac

Peak Elev=918.45'

Storage=5.159 af

98.55 cfs

3.41 cfs

Pond 4P: DETENTION

Primary
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Discharge  (cfs)
131211109876543210

E
le

v
a
ti

o
n

  
(f

e
e
t)

924

923

922

921

920

919

918

917

916
 Orifice/Grate + Orifice/Grate 

 Orifice/Grate 



Type II 24-hr  10 Yr-24 Hr Rainfall=4.20"170194000
  Printed  10/13/2020Prepared by Kimley-Horn

Page 3HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Pond 4P: DETENTION

Surface
Storage

Stage-Area-Storage

Storage (acre-feet)
2220181614121086420

Surface/Horizontal/Wetted Area (acres)
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Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"170194000
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Summary for Pond 4P: DETENTION

Inflow Area = 25.070 ac, 0.00% Impervious,  Inflow Depth = 5.70"    for  100 Yr-24 Hr event
Inflow = 151.16 cfs @ 12.10 hrs,  Volume= 11.908 af
Outflow = 5.42 cfs @ 14.66 hrs,  Volume= 11.815 af,  Atten= 96%,  Lag= 153.7 min
Primary = 5.42 cfs @ 14.66 hrs,  Volume= 11.815 af

Routing by Stor-Ind method, Time Span= 0.00-108.00 hrs, dt= 0.05 hrs
Peak Elev= 919.75' @ 14.66 hrs   Surf.Area= 2.432 ac   Storage= 8.151 af

Plug-Flow detention time= 995.3 min calculated for 11.815 af (99% of inflow)
Center-of-Mass det. time= 990.1 min ( 1,760.2 - 770.1 )

Volume Invert Avail.Storage Storage Description

#1 915.50' 23.177 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

915.50 1.363 0.000 0.000
916.50 1.455 1.409 1.409
916.70 1.773 0.323 1.732
924.80 3.522 21.445 23.177

Device Routing     Invert Outlet Devices

#1 Primary 915.50' 30.0" Vert. Orifice/Grate    C= 0.600   
#2 Device 1 915.50' 9.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 919.35' 18.0" W x 5.0" H Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=5.42 cfs @ 14.66 hrs  HW=919.75'   (Free Discharge)
1=Orifice/Grate  (Passes 5.42 cfs of 40.96 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 4.19 cfs @ 9.48 fps)
3=Orifice/Grate  (Orifice Controls 1.23 cfs @ 2.04 fps)
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Pond 4P: DETENTION

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=25.070 ac

Peak Elev=919.75'

Storage=8.151 af

151.16 cfs

5.42 cfs

Pond 4P: DETENTION
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Stage-Discharge

Discharge  (cfs)
131211109876543210

E
le

v
a
ti

o
n

  
(f

e
e
t)

924

923

922

921

920

919

918

917

916
 Orifice/Grate + Orifice/Grate 

 Orifice/Grate 



Type II 24-hr  100 Yr-24 Hr Rainfall=6.29"170194000
  Printed  10/13/2020Prepared by Kimley-Horn

Page 6HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Pond 4P: DETENTION
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Appendix F: Proposed Storm Sewer 

Design 
 

  



PROPOSED STORM

BASINS MAP

POCK FARMS

ZIONSVILLE, INDIANA

10/13/2020



PROJECT:

BY:

DATE:

Hydrologic Group %

A 0.0%

B 61.6%

C 31.3%

D 7.1%

Total 100.0%

Weighted CN Weighted CN

Row Crops - Good Pasture - Good
Open Space - Good Condition 

(>75% Cover)
Impervious - Paved Impervious - Rooftop Water - Pond or Lake Total Actual Soil Group

Next Less Impervious 

Soil Group

D97 0.00 0.00 0.67 1.66 0.15 0.00 2.49 0.70 89 92

D96 0.00 0.00 0.67 1.66 0.15 0.00 2.49 0.70 89 92

D95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D92 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D91 0.00 0.00 0.02 0.08 0.00 0.00 0.10 0.74 92 94

D90 0.00 0.00 0.02 0.09 0.00 0.00 0.11 0.74 92 94

D89 0.00 0.00 0.01 0.05 0.00 0.00 0.06 0.74 92 94

D88 0.00 0.00 0.01 0.05 0.00 0.00 0.06 0.74 92 94

D87 0.00 0.00 0.01 0.05 0.00 0.00 0.06 0.74 92 94

D86 0.00 0.00 0.01 0.04 0.00 0.00 0.05 0.75 92 94

D85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D84 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D40 0.00 0.00 0.02 0.17 0.00 0.00 0.19 0.80 95 96

D39 0.00 0.00 0.02 0.17 0.00 0.00 0.19 0.79 95 96

D38 0.00 0.00 0.03 0.13 0.00 0.00 0.16 0.74 92 94

D37 0.00 0.00 0.03 0.13 0.00 0.00 0.16 0.74 92 94

D36 0.00 0.00 0.02 0.08 0.00 0.00 0.10 0.76 93 95

D35 0.00 0.00 0.02 0.06 0.00 0.00 0.08 0.74 92 94

D34 0.00 0.00 0.02 0.06 0.00 0.00 0.08 0.74 92 94

D33 0.00 0.00 0.02 0.06 0.00 0.00 0.08 0.74 92 94

D32 0.00 0.00 0.02 0.09 0.00 0.00 0.11 0.74 92 94

D31 0.00 0.00 0.03 0.10 0.00 0.00 0.12 0.74 91 94

D30 0.00 0.00 0.02 0.08 0.00 0.00 0.10 0.74 91 93

D29 0.00 0.00 0.02 0.07 0.00 0.00 0.09 0.74 92 94

D28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

D21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

DIRECT TO D95 0.00 0.00 0.11 0.55 0.00 0.00 0.66 0.76 93 94

DIRECT TO D91 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.16 0.90 0.00 0.00 1.05 0.77 93 95

DIRECT TO D89 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.15 0.85 0.00 0.00 1.00 0.77 93 95

DIRECT TO D92 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.13 0.72 0.00 0.00 0.85 0.77 93 95

DIRECT TO D84 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.13 0.72 0.00 0.00 0.85 0.77 93 95

DIRECT TO D83 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.27 1.53 0.00 0.00 1.80 0.77 93 95

DIRECT TO D82 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.25 1.42 0.00 0.00 1.67 0.77 93 95

DIRECT TO D81 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.31 1.78 0.00 0.00 2.09 0.77 93 95

DIRECT TO D34 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.24 1.34 0.00 0.00 1.58 0.77 93 95

DIRECT TO D32 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.12 0.69 0.00 0.00 0.81 0.77 93 95

DIRECT TO D30 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.14 0.81 0.00 0.00 0.95 0.77 93 95

DIRECT TO D27 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.16 0.88 0.00 0.00 1.04 0.77 93 95

DIRECT TO D26 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.30 1.69 0.00 0.00 1.98 0.77 93 95

DIRECT TO D24 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.28 1.57 0.00 0.00 1.85 0.77 93 95

DIRECT TO D23 (85% IMPERVIOUS ASSUMED) 0.00 0.00 0.34 1.91 0.00 0.00 2.25 0.77 93 95

DIRECT TO D14 (85% IMPERVIOUS ASSUMED) 0.00 0.00 1.39 7.87 0.00 0.00 9.26 0.77 93 95

D53 0.00 0.00 0.16 0.66 0.00 0.00 0.82 0.74 92 94

D51 0.00 0.00 0.42 0.19 0.00 0.00 0.61 0.47 76 83

D21A 0.00 0.00 11.31 0.00 0.00 0.00 11.31 0.30 66 76

D30 COMBINED (HYDRAFLOW INPUT) 0.00 0.00 0.16 0.89 0.00 0.00 1.05 0.76 93 95

D31 COMBINED (HYDRAFLOW INPUT) 0.00 0.00 0.14 0.78 0.00 0.00 0.93 0.76 93 95

D34 COMBINED (HYDRAFLOW INPUT) 0.00 0.00 0.25 1.40 0.00 0.00 1.66 0.77 93 95

D89 COMBINED (HYDRAFLOW INPUT) 0.00 0.00 0.16 0.90 0.00 0.00 1.06 0.77 93 95

D91 COMBINED (HYDRAFLOW INPUT) 0.00 0.00 0.18 0.98 0.00 0.00 1.16 0.77 93 95

Basin

Area (ac)

Weighted C

Pock Farm Infrastructure Phase 1

Connor Strege

13-Oct-20

Site Soil

09/18/2020 Page 19
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Date: Project: Storm: 10-YR By: CVS Program: Hydraflow

Line 

Length
Incr.Area Total Area

Runoff 

Coeff.
Inlet Time Time Conc Rnfal Int

Total 

Runoff
Adnl Flow Total Flow Capac Full Velocity

Full Flow 

Velocity
Pipe Size Pipe Slope

Inv Elev 

Dn

Inv Elev 

Up
HGL Dn HGL Up

Grnd/Rim 

Dn

Grnd/Rim 

Up

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (cfs) (cfs) (ft/s) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)

1 Outfall 124.18 2.1 12.67 0.77 1.61 9.55 6 16.50 4.40 41.84 0 41.84 65.52 5.53 5.24 0.013 48 0.21 917.75 918.01 920.07 920.33 922.25 924.45 D81 TO D80

2 1 144.51 1.7 10.58 0.77 1.29 7.93 6 15.60 4.50 35.53 0 35.53 65.52 4.34 5.24 0.013 48 0.21 918.11 918.41 920.68 920.81 924.45 925.30 D82 TO D81

3 2 130.78 1.8 8.91 0.77 1.39 6.65 6 14.70 4.60 30.46 0 30.46 64.18 4.13 5.11 0.013 48 0.20 918.51 918.77 920.86 920.97 925.30 925.70 D83 TO D82

4 3 140.58 0.9 7.10 0.77 0.65 5.26 6 13.80 4.70 24.67 0 24.67 44.98 4.14 4.68 0.013 42 0.20 918.87 919.15 921.02 921.17 925.70 926.70 D84 TO D83

5 4 122.04 0.0 6.26 0.00 0.00 4.61 0 13.00 4.80 22.13 0 22.13 45.08 4.12 4.68 0.013 42 0.20 919.25 919.50 921.22 921.36 926.70 927.28 D85 TO D84

6 5 64.01 0.9 3.76 0.77 0.65 2.69 6 12.40 4.90 13.13 0 13.13 29.82 2.64 4.22 0.013 36 0.20 919.60 919.72 921.64 921.67 927.28 925.40 D92 TO D85

7 6 206.04 0.0 2.91 0.00 0.00 2.04 0 10.80 5.10 10.42 0 10.42 24.26 4.06 4.94 0.013 30 0.35 920.15 920.88 921.69 922.01 925.40 927.98 D93 TO D92

8 7 72.40 0.0 2.91 0.00 0.00 2.04 0 10.20 5.20 10.59 0 10.59 24.26 4.08 4.94 0.013 30 0.35 920.98 921.23 922.37 922.46 927.98 928.40 D94 TO D93

9 8 24.85 2.9 2.91 0.70 2.04 2.04 10 10.00 5.20 10.65 0 10.65 24.27 3.77 4.94 0.013 30 0.35 921.33 921.42 922.76 922.78 928.40 927.39 D95 TO D94

10 5 71.47 0.1 2.50 0.75 0.04 1.91 5 7.40 5.70 10.85 0 10.85 18.35 2.59 3.74 0.013 30 0.20 919.60 919.74 921.64 921.68 927.28 927.16 D86 TO D85

11 10 28.67 0.1 0.06 0.74 0.04 0.04 5 5.00 6.10 0.26 0 0.26 2.10 1.82 2.68 0.013 12 0.35 923.11 923.21 923.34 923.44 927.16 927.16 D87 TO D86

12 Outfall 36.03 0.8 0.82 0.74 0.61 0.61 5 5.00 6.10 3.71 0 3.71 8.42 5.63 6.86 0.013 15 1.70 922.74 923.35 923.32 924.13 927.82 924.87 D53 TO D52

13 Outfall 71.60 0.0 11.91 0.00 0.00 9.07 0 18.30 4.20 37.96 0 37.96 63.21 4.16 3.91 0.013 54 0.10 915.50 915.57 918.01 918.08 920.54 923.94 D21 TO D20

14 13 287.59 0.0 11.91 0.00 0.00 9.07 0 16.40 4.40 39.74 0 39.74 60.48 4.03 3.71 0.013 54 0.09 915.67 915.95 918.35 918.62 923.94 922.94 D22 TO D21

15 14 97.64 2.3 11.91 0.77 1.73 9.07 6 15.80 4.50 40.37 0 40.37 67.78 4.04 4.28 0.013 54 0.12 916.05 916.16 918.77 918.85 922.94 923.15 D23 TO D22

16 15 124.12 1.9 9.67 0.77 1.43 7.34 6 15.10 4.50 33.31 0 33.31 45.59 3.60 3.61 0.013 48 0.10 916.26 916.39 919.04 919.13 923.15 922.80 D24 TO D23

17 16 118.44 0.0 7.82 0.00 0.00 5.91 0 14.40 4.60 27.30 0 27.30 31.75 3.44 3.31 0.013 42 0.10 916.49 916.61 919.19 919.28 922.80 922.50 D25 TO D24

18 17 18.16 2.0 7.82 0.77 1.53 5.91 6 14.30 4.60 27.38 0 27.38 31.68 3.42 3.31 0.013 42 0.10 916.71 916.72 919.42 919.44 922.50 922.60 D26 TO D25

19 18 140.58 1.0 5.83 0.77 0.80 4.38 6 13.30 4.80 20.87 0 20.87 31.86 2.60 3.31 0.013 42 0.10 916.82 916.96 919.58 919.64 922.60 922.85 D27 TO D26

20 19 140.58 0.0 4.80 0.00 0.00 3.59 0 12.40 4.90 17.50 0 17.50 21.04 2.72 2.98 0.013 36 0.10 917.06 917.20 919.66 919.74 922.85 924.46 D28 TO D27

21 20 74.88 0.1 4.80 0.74 0.07 3.59 5 12.10 4.90 17.66 0 17.66 20.55 3.60 4.18 0.013 30 0.25 917.30 917.49 919.86 919.99 924.46 923.37 D29 TO D28

22 21 147.13 0.1 3.66 0.74 0.09 2.72 5 11.20 5.00 13.72 0 13.72 15.86 2.80 3.24 0.013 30 0.15 917.59 917.81 920.16 920.31 923.37 923.37 D31 TO D29

23 22 138.18 0.1 2.60 0.74 0.06 1.92 5 10.20 5.20 10.01 0 10.01 12.96 2.04 2.64 0.013 30 0.10 917.91 918.05 920.43 920.51 923.37 924.24 D33 TO D31

24 23 131.59 0.1 0.87 0.74 0.06 0.59 5 9.00 5.40 3.19 0 3.19 4.70 2.05 2.66 0.013 18 0.20 919.25 919.51 920.58 920.68 924.24 925.16 D35 TO D33

25 24 28.67 0.1 0.79 0.76 0.07 0.53 5 8.80 5.40 2.88 0 2.88 4.33 2.54 3.53 0.013 15 0.45 919.61 919.74 920.75 920.79 925.16 925.16 D36 TO D35

26 25 34.43 0.2 0.69 0.74 0.12 0.46 5 8.50 5.50 2.51 0 2.51 4.07 2.43 3.33 0.013 15 0.40 919.84 919.98 920.88 920.91 925.16 925.81 D37 TO D36

27 26 270.99 0.2 0.38 0.79 0.15 0.23 5 6.00 5.90 1.34 0 1.34 2.52 3.26 3.21 0.013 12 0.50 920.81 922.17 921.33 922.68 925.81 927.62 D39 TO D37

28 27 34.67 0.2 0.19 0.40 0.08 0.08 5 5.00 6.10 0.46 0 0.46 2.11 2.15 2.68 0.013 12 0.35 922.64 922.76 922.95 923.08 927.62 927.62 D40 TO D39

29 Outfall 60.96 0.3 0.32 0.47 0.15 0.15 5 5.00 6.10 0.93 0 0.93 3.34 3.39 4.26 0.013 12 0.88 922.05 922.59 922.41 922.99 923.30 923.84 D51 TO D50

30 10 104.38 0.1 2.39 0.74 0.04 1.84 5 6.80 5.80 10.57 0 10.57 11.29 3.43 3.60 0.013 24 0.25 919.84 920.10 921.78 921.97 927.16 926.53 D88 TO D86

31 30 132.35 0.1 1.27 0.74 0.08 0.97 5 6.20 5.90 5.73 0 5.73 6.65 3.24 3.76 0.013 18 0.40 920.20 920.73 922.16 922.55 926.53 925.81 D90 TO D88

32 31 28.67 1.2 1.16 0.77 0.89 0.89 6 6.00 5.90 5.28 0 5.28 5.75 2.99 3.26 0.013 18 0.30 920.83 920.92 922.71 922.79 925.81 925.81 D91 TO D90

33 26 28.67 0.2 0.16 0.74 0.12 0.12 5 5.00 6.10 0.71 0 0.71 2.11 2.43 2.68 0.013 12 0.35 920.71 920.81 921.11 921.21 925.81 925.81 D38 TO D37

34 30 28.67 1.1 1.06 0.77 0.82 0.82 6 6.00 5.90 4.84 0 4.84 5.26 2.74 2.97 0.013 18 0.25 920.20 920.27 922.16 922.22 926.53 926.53 D89 TO D88

35 23 28.67 1.7 1.66 0.77 1.28 1.28 6 6.00 5.90 7.55 0 7.55 10.17 2.77 3.22 0.013 24 0.20 918.94 919.00 920.58 920.60 924.24 924.24 D34 TO D33

36 22 28.67 0.9 0.93 0.76 0.70 0.70 6 6.00 5.90 4.17 0 4.17 4.72 2.36 2.66 0.013 18 0.20 917.91 917.97 920.43 920.48 923.37 923.37 D32 TO D31

37 Outfall 92.39 0.0 9.26 0.00 0.00 7.13 0 12.20 4.90 34.94 0 34.94 44.99 5.16 4.68 0.013 42 0.20 915.50 915.68 917.82 918.00 916.75 919.78 D12 TO D11

38 37 182.61 0.0 9.26 0.00 0.00 7.13 0 11.40 5.00 35.77 0 35.77 44.99 4.71 4.68 0.013 42 0.20 915.78 916.15 918.42 918.68 919.78 920.25 103 TO D12

39 38 182.92 0.0 9.26 0.00 0.00 7.13 0 10.60 5.10 36.61 0 36.61 44.99 4.89 4.68 0.013 42 0.20 916.25 916.62 918.83 919.12 920.25 920.72 D13 TO 103

40 39 130.39 9.3 9.26 0.77 7.13 7.13 10 10.00 5.20 37.22 0 37.22 45.00 4.61 4.68 0.013 42 0.20 916.72 916.98 919.5 919.67 920.72 920.98 D14 TO D13

41 21 28.67 1.1 1.05 0.76 0.80 0.80 6 6.00 5.90 4.72 0 4.72 5.23 2.67 2.97 0.013 18 0.25 917.59 917.66 920.16 920.22 923.37 923.37 D30 TO D29

Mannings "n" 

Value
Line ID

10/12/2020 170146000_PockFarm

Line To Line IncrC x A TotalC x A



PROJECT:

BY:

DATE:

Entity:

CASTING CAPACITIES

10-Year

100-Year

Invert Drop

0.1

5

10-Year

-

50%

CASTING CASTING

AREA 10-Year 10-Year

(ft) (acres) (min) (in/hr) (cfs) (ft) (ft) (ft)

D97 D95 30.00 RCP 0.70 2.49 10.00 1.75 1.75 1.75 5.22 9.12 CONCRETE END SECTION - - - 0.00

D96 D95 30.00 RCP 0.70 2.49 10.00 1.75 1.75 1.75 5.22 9.12 CONCRETE END SECTION - - - 0.00

D95 D94 24.85 RCP 0.00 0.00 5.00 - - 3.50 6.12 - TYPE ''C'' MANHOLE R-1772 - - 0.00

D94 D93 72.40 RCP 0.00 0.00 5.00 - - 3.50 6.12 - TYPE ''J'' MANHOLE R-1772 - - 0.00

D93 D92 206.04 RCP 0.00 0.00 5.00 - - 3.50 6.12 - TYPE ''J'' MANHOLE R-1772 - - 0.00

D92 D85 64.01 RCP 0.00 0.00 6.00 - 0.65 4.15 5.94 - TYPE ''J'' MANHOLE R-1772 - - 0.00

D91 D90 28.67 RCP 0.74 0.10 6.00 0.08 0.89 0.89 5.94 0.46 TYPE "C" MANHOLE R-3010 0.04 0.17 0.17

D90 D88 132.35 RCP 0.74 0.11 5.00 0.08 0.08 0.97 6.12 0.49 TYPE ''C'' MANHOLE R-3010 0.04 0.18 0.18

D89 D88 28.67 RCP 0.74 0.06 6.00 0.04 0.81 0.81 5.94 0.27 TYPE ''C'' MANHOLE R-3010 0.01 0.12 0.12

D88 D86 104.38 RCP 0.74 0.06 5.00 0.04 0.04 1.83 6.12 0.27 TYPE ''C'' MANHOLE R-3010 0.01 0.13 0.13

D87 D86 28.67 RCP 0.74 0.06 5.00 0.04 0.04 0.04 6.12 0.26 TYPE ''A'' INLET R-3286-8V 0.02 0.12 0.12

D86 D85 71.47 RCP 0.75 0.05 5.00 0.04 0.04 1.90 6.12 0.23 TYPE ''J'' MANHOLE R-3010 0.01 0.11 0.11

D85 D84 122.04 RCP 0.00 0.00 5.00 - - 6.05 6.12 - TYPE ''K'' MANHOLE R-1772 - - 0.00

D84 D83 140.58 RCP 0.00 0.00 6.00 - 0.65 6.70 5.94 - TYPE ''K'' MANHOLE R-1772 - - 0.00

D83 D82 130.78 RCP 0.00 0.00 6.00 - 1.39 8.08 5.94 - TYPE ''K'' MANHOLE R-1772 - - 0.00

D82 D81 159.51 RCP 0.00 0.00 6.00 - 1.28 9.37 5.94 - TYPE ''K'' MANHOLE R-1772 - - 0.00

D81 D80 119.87 RCP 0.00 0.00 6.00 - 1.61 10.97 5.94 - TYPE ''K'' MANHOLE R-1772 - - 0.00

D40 D39 34.67 RCP 0.80 0.19 5.00 0.15 0.15 0.15 6.12 0.93 TYPE "J" INLET R-3287-10V 0.03 0.24 0.24

D39 D37 270.99 RCP 0.79 0.19 5.00 0.15 0.15 0.30 6.12 0.92 TYPE "M" INLET R-3287-10V 0.03 0.24 0.24

D38 D37 28.67 RCP 0.74 0.16 5.00 0.12 0.12 0.12 6.12 0.71 TYPE "J" INLET R-3287-10V 0.02 0.20 0.20

D37 D36 34.43 RCP 0.74 0.16 5.00 0.12 0.12 0.54 6.12 0.71 TYPE ''C'' MANHOLE R-3010 0.09 0.23 0.23

D36 D35 28.67 RCP 0.76 0.10 5.00 0.07 0.07 0.61 6.12 0.45 TYPE ''M'' INLET R-3287-10V 0.01 0.15 0.15

D35 D33 131.59 RCP 0.74 0.08 5.00 0.06 0.06 0.67 6.12 0.37 TYPE ''M'' INLET R-3287-10V 0.01 0.13 0.13

D34 D33 28.67 RCP 0.74 0.08 6.00 0.06 1.27 1.27 5.94 0.33 TYPE ''C'' MANHOLE R-3010 0.02 0.14 0.14

D33 D31 138.18 RCP 0.74 0.08 5.00 0.06 0.06 1.99 6.12 0.34 TYPE ''J'' MANHOLE R-3010 0.02 0.14 0.14

D32 D31 28.67 RCP 0.74 0.11 6.00 0.08 0.71 0.71 5.94 0.50 TYPE ''C'' MANHOLE R-3010 0.04 0.18 0.18

D31 D29 147.13 RCP 0.74 0.12 5.00 0.09 0.09 2.80 6.12 0.56 TYPE ''J'' MANHOLE R-3010 0.05 0.20 0.20

D30 D29 28.67 RCP 0.74 0.10 6.00 0.07 0.80 0.80 5.94 0.44 TYPE ''C'' MANHOLE R-3010 0.03 0.17 0.17

D29 D28 74.88 RCP 0.74 0.09 5.00 0.07 0.07 3.66 6.12 0.41 TYPE ''J'' MANHOLE R-3010 0.03 0.16 0.16

D28 D27 140.58 RCP 0.00 0.00 5.00 - - 3.66 6.12 - TYPE ''J'' MANHOLE R-1772 - - 0.00

D27 D26 140.58 RCP 0.00 0.00 7.00 - 0.79 4.46 5.76 - TYPE ''K'' MANHOLE R-1772 - - 0.00

D26 D25 18.16 RCP 0.00 0.00 7.00 - 1.52 5.98 5.76 - TYPE ''K'' MANHOLE R-1772 - - 0.00

D25 D24 118.44 RCP 0.00 0.00 5.00 - - 5.98 6.12 - TYPE ''K'' MANHOLE R-1772 - - 0.00

D24 D23 124.12 RCP 0.00 0.00 6.00 - 1.42 7.40 5.94 - TYPE ''K'' MANHOLE R-1772 - - 0.00

D23 D22 97.64 RCP 0.00 0.00 6.00 - 1.72 9.13 5.94 - TYPE ''L'' MANHOLE R-1772 - - 0.00

D22 D21 287.59 RCP 0.00 0.00 5.00 - - 9.13 6.12 - TYPE ''L'' MANHOLE R-1772 - - 0.00

D21 D20 71.60 RCP 0.00 0.00 5.00 - - 9.13 6.12 - TYPE ''L'' MANHOLE R-1772 - - 0.00

D53 D52 36.03 RCP 0.74 0.82 5.00 0.61 0.61 0.61 6.12 3.71 CONCRETE END SECTION - - - 0.00

D51 D50 60.96 RCP 0.47 0.61 5.00 0.28 0.28 0.28 6.12 1.74 CONCRETE END SECTION - - - 0.00

D21A D21 (INTERIM PIPE) 45.00 RCP 0.30 11.31 10.00 3.39 3.39 3.39 5.22 17.71 CONCRETE END SECTION - - - 0.00

PIPE 

MATERIAL

STORM SEWER FREQUENCY

CASTING Tc

Pock Farms

Connor Strege

6-Oct-20

Town of Zionsville

STORM CASTING DESIGN REQUIREMENTS
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c
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PROJECT:

BY:

DATE:

Description: Pock Farms

Reviewing Entity:

Job Number:

Date: 10/13/20

Detention Pond

WQv = 

P = 1" rainfall

Rv = 0.05 + 0.009(I) where I is the percent impervious cover

A = area in acres

PARAMETERS

P = 1 (in)

Pervious Area 3.76

Impervious Area 21.31

I = 85.0% (%)

Rv = 0.815

A = 25.07 (acres)

CALCULATED WQv

WQv = 1.703 (ac-ft)

74182.2 (ft
3
)

Stage Area Incremental Volume Volume

(ft) (acre) (acre-ft) (acre-ft)

907.50 0.439 0 0

914.00 0.936 4.47 4.47

914.01 1.227 0.01 4.48

915.5 1.363 1.93 6.41

6.410371 > 5.10897

170194000

Job Information

(P) * (Rv) * (A)

Connor Strege

Pock Farm Infrastructure Phase 1

Connor Strege

13-Oct-20

12

Micropool

Below Normal Pool

Total Volume
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Introduction  

 

The Watermark Stonegate is a nineteen acre multifamily residential community proposed along the south 
side of Whitestown Parkway at Maple Grove Boulevard and within the Town of Whitestown. Two hundred 
sixty-six living units will be constructed in twenty three buildings.  Each building will be a two story 
structure with a mixture of one, two and three bedrooms. 

Just to the east of the site is the Maple Grove single family development. The second of three phases of 
construction is underway at this time.  In the first and second phase of construction a system of ponds will 
have been constructed.  The Watermark will expand this system of ponds with the fifth and final pond.  

At the request of the homeowner to the south of the Maple Grove project efforts to increase the amount of 
water that is discharged to the southern boundary have been made.  The system of ponds south of the 
site has been hydraulically cut off from the upstream drainage basins and as a result the pond normal 
pool area significantly decreases during periods of dry weather.  To help recharge these ponds Pond-3 
and Pond-5 have been connected to redirect storm water from the Northeast point of discharge to the 
southern boundary of Maple Grove.  By connecting Pond-3 to Pond-5 an increase in storm water volume 
discharged to the southern boundary and the downstream ponds. Both the northeast point of discharge 
and southern boundary point of discharge ultimately discharge to Fishback Creek so the ultimate 
downstream drainage system will not be significantly impacted but the connection will allow for the 
downstream pond system to be recharged. 

To ensure that the downstream pond system is not overwhelmed the downstream property owner has 
retained Badger Engineering to perform an independent review of the proposed pond models.  IECI has 
been and will continued to work Badger Engineering to ensure the final design will not created a harmful 
downstream condition. 
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Figure 1: Project vic inity map.  

 

Existing Conditions 

Before any development occurred the Maple Grove project area was a mixture of agricultural fields, 
pasture and woodlands. In combination to these onsite basins four offsite basins and two field tiles are 
included in the existing drainage system. The four offsite basins are a portion of the Kite project located 
along CR 700 East.  These four basins drain via overland flow to the western limits of the Watermark 
project.   

 

Exhibits A-1 & A-3 show the limits of these areas and the apparent drainage patterns.  

 

Proposed Conditions 

The development of the Watermark project will expand on the storm sewer system created with the first 
two phases of the Maple Grove single family residential development and the primary point of storm water 
discharge. In addition to the existing detention ponds a dry detention basin,Pond-3, will be completed as 
a detention basin to aid in storm water detention.   

The second point of storm water discharge from phase two of the Maple Grove single family residential 
project will be the existing wooded ditch along the southeastern boundary of the site.  A small area of rear 
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yards is being proposed to direct discharge to this point (B-2).   The existing ground in this area begins to 
slope away from the existing retention pond to such a degree that transporting storm water back to the 
dry basin or retention pond is not possible.  The area of direct discharge will be minimized to the greatest 
extent possible but the area will discharge flows in excess of that allowed but still substantial less than the 
current condition. 

With the construction of Pond-5 as apportion of the second phase of the Maple Grove single family 
residential phase of development the third and final point of discharge for the Maple Grove project will be 
constructed. To ensure detention requirements are meet this analysis looks at the completed project with 
respects to pond capacity.  So it has been assumed that all of the ponds are being fully constructed and 
the entire Maple Grove project is being built out.  The pond model is therefore base on the entire Maple 
Grove project and not just a particular section of development.  In addition the widening of SR 334 has 
also been included in this analysis.  The proposed widening will require a storm sewer culvert to be 
installed under SR 334 and connected to the Harmon Legal Drain that was reconstructed in Section I of 
the Maple Grove single family project. To model the effect of this flow it has been included as an offsite 
contributing basin. 
 
In accordance with Chapter Six of the May 2007 edition of the Stormwater Management Ordinance of 
Boone County, Indiana the allowable release rate for the proposed development will be limited to the area 
based discharge rates listed in Table 2 below.  Table 3 summarizes the allowable site specific discharge 
rates for the proposed Maple Grove project. 
 
To meet the requirements of the Stormwater Management Ordinance of Boone County, Indiana a system 
of interconnected retention ponds has been proposed.  Storm sewer will be used to collect storm water 
runoff from within the project and direct it to the proposed pond.  The pond has been sized to meet the 
requirements of Boone County for the onsite discharge area while allowing the offsite runoff to safely 
pass through the system without attenuation.  
 
Efforts have also been made to increase the amount of storm water runoff discharged to the southern 
boundary.  While an increase in discharge volume has been desired the rate of runoff has been limited to 
levels that the downstream pond system will be able to accommodate in a safe manner. 

 

Boone County Allowable Storm Water Discharge Rates 

100 Year 24 Hour Storm Event 0.5 cubic feet per acre 
10 Year 24 Hour Storm Event 0.3 cubic feet per acre 

  Figure 2: Boone County al lowable discharge rates.  
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Allowable discharge rate calculations 

 
B-1 Discharge Point (Str# 131) 
 
Ten Year Storm Event Allowable Discharge Rate Calculation 
0.3 cfs/ac × 36.934 ac. = 11.080 cfs  
 
One Hundred Year Storm Event Allowable Discharge Rate Calculation 
0.5 cfs/ac × 36.934 ac. = 18.467 cfs 

 

B-2 Discharge Point 

Ten Year Storm Event Allowable Discharge Rate Calculation 
0.3 cfs/ac × 6.357 ac. = 1.91 cfs 
 
One Hundred Year Storm Event Allowable Discharge Rate Calculation 
0.5 cfs/ac × 6.357 ac. = 3.18 cfs 

 

Johnson’s Pond (Str #314) 

Ten Year Storm Event Allowable Discharge Rate Calculation 
0.3 cfs/ac × 15.164 ac. = 4.549 cfs 
 
One Hundred Year Storm Event Allowable Discharge Rate Calculation 
0.5 cfs/ac × 15.164 ac. = 7.582 cfs 
 
 
 
Since Str#314 collects a small amount of direct discharge the peak discharge from Pond-5 as well as the 
total flow to this point of discharged will be examined.  The direct discharge contribution will surpass the 
allowable discharge rate but only for a very short time period.  Once the direct discharge peak passes the 
proposed discharge rate will drop down to a rate more in line with allowable discharge rate.  
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Storm Water Retention 

 

Model #1 – No Offsite Flows Included 

Two AdICPR Models were developed to examine the effects of the proposed development.  The first 
model includes all of the proposed ponds and only the onsite contributing basins. The offsite Kite and SR 
334 basins as well as the offsite flow from the Harmon Legal Drain have been ignored to examine the 
effectiveness of the proposed system of ponds.  The chart below summarizes the estimated storm water 
runoff to each of the points of discharge. 

Figure 3: Onsite Discharge Summary  

1 – Basin discharge from basin SE Direct. 

2 – Basin discharge from basin Johnson included. 

 

Reviewing the chart above it can be seen that under the proposed conditions the upstream ponds 
discharging to point B-1 in the northeast corner of the project will reduce the rate of storm water runoff to 
a rate less than the maximum required.  The discharge points B-2 and Johnson’s ponds have discharge 
rates in excess of the maximum required. 

Discharge point B-2 is the point where storm water runoff will enter the down stream pond system 
belonging to the Johnson’s.  The Johnson’s pond system losses water faster than it can be replaced 

resulting in significant reduction in pond area during periods of dry weather.  At the request of the 
Johnson’s the developer has agreed to discharge more water to the Johnson’s.  To increase the volume 

of water discharged to the Johnson’s it has been planned to connect a future pond to Pond-5 providing an 
increase in the upstream drainage basin.  To further increase the volume discharged to the Johnsons it  
has been planned to increase the discharge rate from Pond-5 in order to allow the maximum amount of 

Onsite Storm Water Discharge Summary 

10-Year Storm Event 

Discharge Point Discharge Allowable Difference 

B-1 (NE Corner Str 131) 8.44 cfs 11.08 cfs -2.64 cfs 

B-21 (SE Direct) 3.30 cfs 1.91 cfs +1.39 cfs1 

Johnsons Pond2 
(S Boundary Str314) 10.63 cfs 4.55 cfs +6.08 cfs2 

Pond-5 (S Boundary Str314) 8.26 cfs 4.55 cfs +4.60 cfs 

100 – Year Storm Event 

 Discharge Allowable Difference 

B-1 (NE Corner Str 131) 17.64 cfs 18.47 cfs -0.83 cfs 

B-21(SE Direct) 6.28 cfs 3.18 cfs +3.10 cfs1 

Johnsons Pond2 
(S Boundary Str314) 19.66 cfs 7.58 cfs +12.08 cfs2 

Pond-5 (S Boundary Str314) 11.75 cfs 7.58 cfs +4.17 cfs 
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storm water from the upstream drainage basin to flow south to the Johnson’s The outlet of the upstream 
pond has already been designed and pond area defined.  So to get as much water from the upstream 
pond the discharge from Pond-5 was increased to provide as much storage as possible in Pond-5 when 
water from the future pond begins to flow into Pond-5.  

The Johnsons have hired a separate engineering firm to review the design and confirm that their pond will 
be able to handle the increase in flow and volume. 

Figure 4: SE Basin Discharge Summary 

 

Figure 3 above also that the discharge point Johnson’s Pond receives a peak discharge greater than the 
allowable.  The greatest amount of this flow comes from the basin Johnson included the direct discharge 
of the rear yards along the southern boundary to storm structure # 314.  The peak direct discharge to this 
area comes as a quick burst near the peak of the storm events.  By looking at the time series reports in 
Appendix B it can be seen that for the vast majority of the storm event the peak discharge to Johnsons 
pond and structure #314 are below the maximum. 

 

 Model #2 - Offsite Flows Included 

The second model includes not only the entire Maple Grove project area but also the SR 334 widening 
and the Kite property to the west and the Harmon Legal Drain. These offsite basins were examined to 
determine the maximum stage of each of the ponds as well as how much additional water might be able 
to be directed to the Johnson’s pond to the south. 

 The Harmon Legal Drain was been broken into two portions.  The first is a 12” tile that drains west to 
east from the Kite property through the Maple Grove project.  The peak gravity flow for a 12” tile was used 
to create time discharge flow relationship for the main trunk of the Harmon Drain. The second portion of 
the Harmon Legal Drain is an unnamed tributary the drains under SR 334 from the Westhaven apartment 
project.  With information from the Westhaven drainage report a time discharge relationship was 

SE Direct Storm Water Discharge Summary 

2 – Year Storm Event 

 Existing Proposed Difference 

B-21 (SE Direct) 7.10 N/A N/A 

10 – Year Storm Event 

 Existing Proposed Difference 

B-21 (SE Direct) 12.82 3.30 -9.52 cfs 

100 – Year Storm Event 

 Discharge Proposed Difference 

B-21 (SE Direct) 26.38 6.28 -20.10 cfs 
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developed to approximate this discharge.  Both flow relationships were entered into the model as a 
boundary flows.   

With all of this information entered into the second AdICPR model the peak stages of each of the ponds 
was determined.  The maximum stages have been summarized in the following chart. 

Figure 5: Proposed Pond Maximum Stages  

Examining the proposed elevations and comparing those to the previously approved elevation sit can be 
seen that for the majority of the ponds there will be an insignificant change in maximum stage.  Pond-3 
will have an increase.  Since the previous plans only called for a portion of the construction that change 
becomes less substantial.  The grades surrounding Pond-3 show that even with the new maximum stage 
the surrounding area will be sufficiently protected.  

 

The information for both of these models can be found in Appendix B of this analysis. 

 

Storm Sewer Design 

The storm sewer proposed as a part of this phase of development have been sized using the Hydraflow 
Strom Sewers program by inteliSolve.  The Hydraflow Storm Sewers program uses Bernoulli’s energy 
equation and Manning’s equation to determine the flow characteristics of each segment of the storm 
sewer system. The flow to each collection point of the storm sewer system has been estimated by the 
Hydraflow Storm Sewers program using the Rational Method.  The necessary rainfall intensities used in 
these calculations have been determined using the data provided in Table 2-4 of the Boone County 

Peak Pond Stages With Offsite 

10 – Year Storm Event 

 MG II Approval Proposed Difference 

Pond-1 911.66 911.69 +0.03’ 

Pond-2 913.50 913.87 +0.47’ 

Pond-3 916.08 916.16 +0.08’ 

Dry 913.62 913.62 NC 

Pond-5 914.90 914.24 -0.66’ 

100 – Year Storm Event 

 MG II Approval Proposed Difference 

Pond-1 913.86 913.90 +0.04’ 

Pond-2 914.94 915.23 +0.29’ 

Pond-3 917.65 917.97 +0.32’ 

Dry 914.19 914.20 +0.011 

Pond-5 916.36 915.88 -0.48’ 
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Stormwater Technical Standards Manual. Times of concentration calculations have been determined 
using the TR-55 program created by the Unit States Department of Agriculture, Natural Resources  

Conservation Service with the “Weighted C” values being determined using standard engineering 
practices and methodologies.    

With the engineering properties determined for each contributing drainage basin the data was entered 
into the Hydraflow Storm Sewers program and the resulting storm sewer system refined until it met the 
requirements of Chapter Four of the Boone County Stormwater Technical Standards Manual. 

The input data and resulting output of each of these methods of calculation can be found in Appendix “C” 
of this report. 

 

Storm Sewer Inlet Design 

The inlet castings for each of the storm sewer inlets points has been chosen to meet the requirements as 
listed in Section H of Chapter 4 of the Boone County Stormwater Technical Standards Manual. Weir and 
orifice calculations for each of the proposed inlets can be found Appendix “C”. 
 

100 Year Emergency Flood Routing 

The site grading has been design such that should the emergency flooding conditions occur that each 
building pad will be above the anticipated water surface elevation by at least one foot.  The 100-Year 
peak flow to each inlet has been determined with the rational method and then weir calculations 
performed to show the depth needed to pass the anticipated flow.  The minimum flood protection grade 
for the lowest adjacent grade was then set one foot above that elevation. 
 
An exhibit showing the ponding limits can be found with the calculations in Appendix “D” of this analysis.   
 

Water Quality 

Pond-1 accepts the vast majority of the storm water runoff from the Maple Grove single family project so 
during the approval of the first phase a storm water bmp was incorporated into the outlet of Pond-1.  As a 
result no additional storm water quality treatment measures proposed for any water that passes through 
Pond-1.  The small areas that are allowed to direct discharge to the wooded area and existing pond will 
do so with no additional treatment. 
 
The Watermark Stonegate drainage basin discharges to Pond-5 which is not believed to be sufficient to 
work as a water quality treatment unit.  As a result the outlet structure was designed to include a BMP 
unit during the design and approval process of Maple Grove II.   
 
Similarly Pond-3 will not be sufficient to work as a water quality treatment feature. Similar to Pond-5 a 
BMP structure has been designed into the outlet structure of the pond. AdICPR was used to model the 
storm water discharge during the storm water quality event and an appropriate unit chosen using the   
peak flow from the storm and the approved SQU Selection Chart of the Indianapolis Storm Water Manual.   
 
Calculations to choose the appropriate BMP can be found in Appendix “G” 
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Additional Volume to Johnson’s Pond 

To estimate the volume of storm water that currently is discharged to the Johnson pond a Basin Maximum 
report from the existing conditions model was examined.  The total discharge from the basins South and 
Kite C were then summed to determine an approximate discharge volume. 
 
To estimate the post-development discharge rate the Johnson’s pond a time series report for the node 
STR#314 was examined.  The time series report list the total volume of water that passes through a 
particular node.  So by comparing the Node Time Series Report to the Basin Maximum Report it can be 
seen that a substantial amount of additional water will be directed to the Johnson’s pond. 
 
 
Existing Discharge Volumes 
 
10-Year  
 
Kite-C + South = 26,227 ft3 + 122,070 ft3 = 148,297 ft3 

 3.404 acft 
 
 Proposed discharge at Str#314 = 10.3 acft 
 
Volume Increase of  6.90 acft 
 
100-Year 
 
Kite-C + South = 54,639 ft3 + 254,313 ft3 = 308,952 ft3 

 7.093 acft 
 
Proposed discharge at Str#314 = 15.4 acft 
 
Volume Increase of 8.31 acft 
 
 
While the increase in volumes of storm water discharged to the Johnson’s pond appear to be substantial 
when compared to the total area of the pond they appear to be less significant.  The pond area of the 
existing Johnson ponds is approximately 8.4 acres.  The resulting increase of pond depth during either of 
these storm events will be approximately 8.3 ac ft ÷ 8.4 ac = 0.98 ft±.  With the Johnsons pond losing 
substantial amounts of water during periods of dry weather the expected increase in water elevations 
becomes even less of an impact as a result of an increase in available storage volume. 
 
 
See Appendix E for portions of the Time Series Reports of the AdICPR model with offsite. 
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Conclusion 

 

The overall Maple Grove drainage system has been designed assuming a use similar to the proposed 
Watermark Stonegate project.  The designed stormwater collection system will safely collect storm water 
runoff and direct it to one of the approved ponds.  At those points the storm water will be attenuated to 
discharge rates allowed and treated for quality to level approved by the Drainage Board.
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Appendix C – Storm Sewer Design 

Storm Sewer Inlet Basin Map 

Weighted “C” Calculations 

Reach Report 

Node Report 

Inlet Orifice and Weir Calculations 

Gutter Spread Calculations 
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STR # A (sq ft) A(acres) 0.25 0.82 0.9 Area (Sq ft) C Q (cfs)

(100 Yr)

102 7971 0.18 1594 4755 1622 7971 0.72 1.17

103 12955 0.30 2386 6419 4150 12955 0.74 1.95

104 13833 0.32 2805 7757 3271 13833 0.72 2.03

105 13320 0.31 3867 6025 3428 13320 0.68 1.83

106 17860 0.41 1920 9574 6366 17860 0.79 2.86

107 25219 0.58 6950 9055 9214 25219 0.69 3.55

108 13002 0.30 2813 7007 3182 13002 0.72 1.89

109b 11430 0.26 6046 3793 1591 11430 0.75 1.75

110 2631 0.06 1515 512 604 2631 0.51 0.27

111 15771 0.36 8187 5556 2028 15771 0.64 2.04

112 15618 0.36 3129 8408 4081 15618 0.73 2.31

114 13295 0.31 4726 5275 3294 13295 0.64 1.72

115 12995 0.30 4337 5204 3454 12995 0.65 1.72

116 20989 0.48 8517 8445 4027 20989 0.60 2.58

117 36903 0.85 22186 8336 6381 36903 0.72 5.42

118 23101 0.53 6176 9885 7040 23101 0.70 3.27

120 2826 0.06 0 2826 0 2826 0.79 0.45

121 15052 0.35 5078 7360 2614 15052 0.68 2.06

122 36070 0.83 11863 14097 10110 36070 0.65 4.80

123 25423 0.58 4203 11610 9610 25423 0.71 3.65

124 47799 1.10 33128 10101 4570 47799 0.74 7.17

126 14178 0.33 2312 8379 3487 14178 0.79 2.27

129 10617 0.24 2607 6233 1777 10617 0.69 1.50

130 26506 0.61 18315 5796 2395 26506 0.62 3.31

131 18168 0.42 7729 6456 3983 18168 0.64 2.37

132 12526 0.29 7221 3484 1821 12526 0.57 1.46

133 35736 0.82 30192 2977 2567 35736 0.72 5.21

110a 13363 0.31 8879 1131 3353 13363 0.51 1.38

127a 25151 0.58 9836 10946 4369 25151 0.61 3.12

137 60320 1.38 34361 18325 7634 60320 0.69 8.49

132a 22695 0.52 13483 4034 5178 22695 0.50 4.42

Kite C 142005.6 3.26 10 Year Flow Only 0.40 11.54

Kite A&B 1154340 26.50 10 Year Flow Only 0.50 117.26

Kite A&B 1154340 26.50 100 Year Flow Only 0.85 199.35

Offsite North A 276840 6.36 100 Year Flow Only 0.85 38.65

Kite C 142005.6 3.26 100 Year Flow Only 0.85 24.52

Date: 10/10/2013

Description: Runoff Coefficients - Grass=0.25, Impervious 

Pavement(Asphalt, Concrete)=0.82, Impervious Roof= 0.90, 

100 Year I=8.85 In/Hr; 109a is also Kite A&B

Project Name: Watermark Stonegate Housing Project

Project No. 13110

Designed By: rlg
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