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1. PROJECT DESCRIPTION

Kimley-Horn and Associates, Inc. serves as the engineering consultant for Bluestone Single Tenant
Properties, LLC. Bluestone intends to develop the 6.42-acre parcel located at 2940 N Morton Street
in the City of Franklin, Indiana. The primary plat serves to combine two existing lots at this location
and splitting into 3 lots for commercial development. Lots 1 and 2 will be developed with 2 commercial
buildings of approximately 7,500 square feet and 22,500 square feet with associated parking lots,
utilities and detention. Detention will be provided for all three parcels with an allocation for the future
development of Lot 3.

This report evaluates the pre and post development runoff characteristics of the development and
addresses the stormwater requirements of the City of Franklin. The analysis of the proposed
stormwater detention basin was completed with the assistance of HydroCAD Version 9.10.

1.1. Pre Development Conditions

The existing site is currently developed with 3 commercial buildings, totaling 238,337 square feet in
site. The existing buildings will be demolished as part of this development. The site receives a small
amount of offsite flow fromthe N Morton Street right of way to the east and Commerce Road right of
way to the south. The site ultimately dischargesto North Morton Street and to the northwest and
southwest to the adjacent properties. The existing Drainage Area Map is located in Exhibit 3 of this
report.

Per the FEMA Map Panel 18081C0139D, dated August 2, 2007, the site is located in Zone X, or area
of minimal flood hazard. See Exhibit 1 for the FEMA map.

Per the Natural Resources Conservation Service, the majority of the site consists of Brookston silty
clay and Crosby silt loam. Its hydrologic soil groupis D. The NRCS soils map can be seen in Exhibit
2.

1.2. Post Development Conditions

The proposed site is approximately 6.4 2 acres which is proposed to be developed into 3 commercial
properties. At this time, it is proposed for 1 — 7,500-square foot building and 1-22,500 square foot
building to be constructed duringthe initial phase. Adetention pond will be provided to meet the City’s
drainage standards for all 3 lots, assuming a percent impervious of the lot to be constructed at a later
date. The stormwater runoff for the site will be conveyed through onsite storm sewer system which
will discharge into the pond for the overall development. The pond willthen discharge into the existing
drainage ditch located along the eastern property line at North Morton Street. Additional onsite area
will sheet flow offsite to the north, west and east. The proposed drainage area map is included in
Exhibit 3 of this report.
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2. DETENTION POND DESIGN SUMMARY

2.1. City of Franklin Detention Requirements

Per Section 6.19 of the City of Franklin Subdivision Control Ordinance, to achieve water quality
standards, the release rate from the site shall be sized to restrict the peak discharge rate of the 10 -
year post development stormto the peak 2-year pre-development release rate. The pond shall also
be sized to restrict the peak 100-year post development rate to the peak 10-year pre-development
rate. For the proposed site, it has been assumed that the total site will be no greater than 85%
impervious and an outlet control structure will be used to meet the detention requirements.

2.2. Rate Attenuation Summary

The maximum allowable release rates for the 2-year, 10-year, and 100-year stormwere calculated
per the City of Franklin Subdivision Ordinance using HydroCAD Version 9.10. The entire site in pre-
development and post-development was looked at as a composite discharge. Therefore, Tables 1
and 2, provide the total release rates for the site. Detailed calculationshave been providedin Exhibits
4 and 5 and a summary of the maximum allowable and post development release rates is provided
below.

Table 1. Pre-Development Release Rates (cfs) (Drainage Area 1)

Storm Duration
Return Period 1 hour 2 hour 3 hour 6 hour 12 hour | 24 hours
2-year Storm 2.82 4,13 4.89 6.30 7.88 9.67
10-year Storm 5.46 7.52 8.71 10.88 13.28 15.90

Per City of Franklin code, the peak 10-year postdevelopmentrelease rate shallmeetthe peak 2-year
pre-development release rate, or 9.67 cfs. Per City of Franklin code, the peak 100-year post
development release rate shall meet the peak 10-year pre-development release rate, or 15.90 cfs.
An outlet control structure at the downstream side of the pond will release the following flows:

Table 2: Post Development Release Rates (cfs)

Storm Duration
Return Period 1 hour 2 hour 3 hour 6 hour 12 hour | 24 hours
10-year Storm 491 5.98 6.53 7.45 8.45 9.42
100-year Storm 7.49 8.93 8.64 10.89 13.20 15.62

Based on the above table, the peak 10-year release rate for the entire site is less than the peak 2-
year pre-development release rate and the peak 100-year release rate for the entire site is less than
the peak 10-year pre-development release rate. Therefore, the proposed stormwater pond and
associated outlet control structure achieves the rate attenuation requirements set forth in the City of
Franklin Subdivision Ordinance.
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2.3. Water Quality Requirements

In addition to water quantity, the site must also account for water quality onsite. The ponds shall be
designed to detain, for over 24 hours after the peak runofffroma 24-hour storm, at least 20% of the
runoff from either 1.25-inch rainfall depth storm or 0.5-inch direct runoff, whichever is greater. The
minimum water quality orifice shall be two (2) inches in diameter. The pond will also be designed to
include an emergency spillway that will convey 1.25 the peak discharge resulting from the 100 -year
post-development design storm.

2.4. Water Quality Calculations Summary

Water quality has been provided in accordance with City of Franklin requirements to provide the
necessary volume. Wet detention will provide the following:

1.25” Rainfall Event Volume =
V =0.512 ac-ft (referto HydroCAD Calculations)
0.5” Direct Runoff Volume =
V=6.42-ac*(0.5"/12) = 0.268 ac-ft.
Required volume needed (20% of greater): WQ, =20%* 0.512 =0.102 ac-ft

Wet detention will be 0.5’ feet with a bottom of pond elevation of 758.60 with the outlet control
structure orifice located at 759.10. This provides 0.104 ac-ft of storage, meeting the City
requirements. This water quality volume is provided for all three lots, with assumed 85% impervious
area.

The emergency spillway will be designed with separate calculations provided at the secondary plat
and construction plan submittal.

3. STORM SEWER DESIGN SUMMARY

3.1. Storm Sewer Design

The storm sewer design will be designed to accommodate the 10-year storm event using the Rational
Method. Please note that the separate storm sewer calculations will be submitted for the overall
developmentwith the secondary plat and construction plan submittal.
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Hydrologic Soil Group—Johnson County, Indiana
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Hydrologic Soil Group—Johnson County, Indiana
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Hydrologic Soil Group—Johnson County, Indiana

Hydrologic Soil Group

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

Br Brookston silty clay B/D 5.6 67.4%
loam, 0 to 2 percent
slopes

CrA Crosby silt loam, fine- C/D 2.7 32.6%
loamy subsoil, 0 to 2
percent slopes

Totals for Area of Interest 8.3 100.0%

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.

USDA
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Hydrologic Soil Group—Johnson County, Indiana

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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Exhibit 3 — Drainage Area Maps
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Total Existing

Routing Diagram for 2018-0530 Pre Development Calculations
Prepared by Kimley-Horn and Associates, Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC

2018-0530 Pre Development Calculations Type Il 24-hr 2-year, 12-hour Rainfall=2.54"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 _s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 3

2018-0530 Pre Development Calculations Type Il 24-hr 2-year, 1-hour Rainfall=1.37"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 2

Summary for Reach 3R: Total Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 1.39" for 2-year, 12-hour event
Inflow = 7.92cfs @ 12.28 hrs, Volume= 0.788 af
Outflow = 7.92cfs @ 12.28 hrs, Volume= 0.788 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph

Flow (cfs)

2
Time (hours)

Summary for Reach 3R: Total Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 0.50" for 2-year, 1-hour event
Inflow = 2.84cfs @ 12.29 hrs, Volume= 0.284 af
Outflow = 2.84cfs @ 12.29 hrs, Volume= 0.284 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph

Flow (cfs)

2
Time (hours)

2018-0530 Pre Development Calculations Type Il 24-hr 2-year, 2-hour Rainfall=1.69"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 4

Summary for Reach 3R: Total Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 0.72" for 2-year, 2-hour event
Inflow = 4.16 cfs @ 12.29 hrs, Volume= 0.412 af
Outflow = 416 cfs @ 12.29 hrs, Volume= 0.412 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph
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2018-0530 Pre Development Calculations
Prepared by Kimley-Horn and Associates

Type Il 24-hr 2-year, 24-hour Rainfall=2.92"
Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 5

Summary for Reach 3R: Total Existing
[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 1.70" for 2-year, 24-hour event
Inflow = 9.67 cfs @ 12.28 hrs, Volume= 0.967 af
Outflow =

9.67 cfs @ 12.28 hrs, Volume= 0.967 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph
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2018-0530 Pre Development Calculations Type Il 24-hr 2-year, 6-hour Rainfall=2.19"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 _s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 7

Summary for Reach 3R: Total Existing
[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 1.11" for 2-year, 6-hour event
Inflow = 6.34cfs @ 12.28 hrs, Volume= 0.628 af
Outflow =

6.34cfs @ 12.28 hrs, Volume= 0.628 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph

Flow (cfs)
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2018-0530 Pre Development Calculations
Prepared by Kimley-Horn and Associates

Type Il 24-hr 2-year, 3-hour Rainfall=1.87"
Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 6

Summary for Reach 3R: Total Existing
[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 0.86" for 2-year, 3-hour event
Inflow = 493 cfs @ 12.28 hrs, Volume= 0.488 af
Outflow =

493 cfs @ 12.28 hrs, Volume= 0.488 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph
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Flow (cfs)

i
Y
2
2
7

,,///‘

2 13 14 15 16 17 18
Time (hours)

2018-0530 Pre Development Calculations Type Il 24-hr 10-year, 1-hour Rainfall=2.00"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 8

Summary for Reach 3R: Total Existing
[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 0.96" for 10-year, 1-hour event
Inflow = 549cfs @ 12.28 hrs, Volume= 0.544 af
Outflow =

549cfs @ 12.28 hrs, Volume= 0:544 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph
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2018-0530 Pre Development Calculations Type Il 24-hr 10-year, 12-hour Rainfall=3.70"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 9

Summary for Reach 3R: Total Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 2.37" for 10-year, 12-hour event
Inflow = 13.32cfs @ 12.27 hrs, Volume= 1.347 af
Outflow = 13.32cfs @ 12.27 hrs, Volume= 1.347 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
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2018-0530 Pre Development Calculations Type Il 24-hr 10-year, 24-hour Rainfall=4.25"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 _s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 11

Summary for Reach 3R: Total Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 2.85" for 10-year, 24-hour event
Inflow = 15.90cfs @ 12.27 hrs, Volume= 1.621 af
Outflow = 15.90cfs @ 12.27 hrs, Volume= 1.621 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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2018-0530 Pre Development Calculations Type Il 24-hr 10-year, 2-hour Rainfall=2.46"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 10

Summary for Reach 3R: Total Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 1.32" for 10-year, 2-hour event
Inflow = 7.56 cfs @ 12.28 hrs, Volume= 0.751 af
Outflow = 7.56 cfs @ 12.28 hrs, Volume= 0.751 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
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2018-0530 Pre Development Calculations Type Il 24-hr 10-year, 3-hour Rainfall=2.72"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 12

Summary for Reach 3R: Total Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 1.54" for 10-year, 3-hour event
Inflow = 8.74 cfs @ 12.28 hrs, Volume= 0.873 af
Outflow = 8.74 cfs @ 12.28 hrs, Volume= 0.873 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
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2018-0530 Pre Development Calculations Type Il 24-hr 10-year, 6-hour Rainfall=3.19"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 13

2018-0530 Pre Development Calculations

Type Il 24-hr 100-year, 1-hour Rainfall=3.21"
Prepared by Kimley-Horn and Associates

Summary for Reach 3R: Total Existing
[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 1.93" for 10-year, 6-hour event
Inflow = 1092 cfs @ 12.28 hrs, Volume= 1.097 af
Outflow = 1092 cfs @ 12.28 hrs, Volume= 1.097 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph

Flow (cfs)

/|
g
4
%
%
2
7
7

2
Lz
6 7 8 9 1‘0 1‘1 1‘2 1‘3 1‘4 1‘5 1‘5 ; y Y y
Time (hours)

2018-0530 Pre Development Calculations Type Il 24-hr 100-year, 12-hour Rainfall=5.95"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 _s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 15

Summary for Reach 3R: Total Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 4.37" for 100-year, 12-hour event
Inflow = 23.90cfs @ 12.27 hrs, Volume= 2.484 af
Outflow =

23.90cfs @ 12.27 hrs, Volume= 2.484 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph

[Z3g0¢fs
[23.90 cfs Inf
|

Flow (cfs)

2
Time (hours)

Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 14

Summary for Reach 3R: Total Existing
[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 1.95" for 100-year, 1-hour event
Inflow = 11.01cfs @ 12.28 hrs, Volume= 1.107 af
Outflow = 11.01cfs @ 12.28 hrs, Volume= 1.107 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph

ol [(1i0icfs
[11.01cts Inf

ow Area=6.820 ac

Flow (cfs)

2 13
Time (hours)

2018-0530 Pre Development Calculations Type Il 24-hr 100-year, 2-hour Rainfall=3.97"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
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Summary for Reach 3R: Total Existing
[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 2.61" for 100-year, 2-hour event
Inflow = 1459 cfs @ 12.27 hrs, Volume= 1.481 af
Outflow =

1459 cfs @ 12.27 hrs, Volume= 1.481 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing

Hydrograph

H Inflow
—L1asacs | m
L s - Inflow Area=6.820 ac

Flow (cfs)

6 7 8 9 10 11 12 13 14
Time (hours)



2018-0530 Pre Development Calculations Type Il 24-hr 100-year, 24-hour Rainfall=6.87"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
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Summary for Reach 3R: Total Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 5.20" for 100-year, 24-hour event
Inflow = 28.22 cfs @ 12.27 hrs, Volume= 2.957 af
Outflow = 28.22 cfs @ 12.27 hrs, Volume= 2.957 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph

[2822¢fs
28.22 cfs
52l

Flow (cfs)

2
Time (hours)

2018-0530 Pre Development Calculations Type Il 24-hr 100-year, 6-hour Rainfall=5.13"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 _s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 19

Summary for Reach 3R: Total Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 3.63" for 100-year, 6-hour event
Inflow = 20.05cfs @ 12.27 hrs, Volume= 2.066 af
Outflow =

20.05cfs @ 12.27 hrs, Volume= 2.066 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph

Flow (cfs)

/

g

g

Y

4

?
2

6 7 8 9 1‘0 1‘1 12 1‘3 1‘4 1‘5 1‘5 1‘7 l‘B 1‘9 20
Time (hours)

2018-0530 Pre Development Calculations Type Il 24-hr 100-year, 3-hour Rainfall=4.38"
Prepared by Kimley-Horn and Associates Printed 5/31/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 18

Summary for Reach 3R: Total Existing
[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.820 ac, 37.39% Impervious, Inflow Depth > 2.97" for 100-year, 3-hour event
Inflow = 16.52cfs @ 12.27 hrs, Volume= 1.686 af
Outflow = 16.52cfs @ 12.27 hrs, Volume= 1.686 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 3R: Total Existing
Hydrograph

0 Inflow
0 Outflow

Flow (cfs)

2
Time (hours)



Exhibit 5 — Post Development
HydroCAD Model
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Area Listing (selected nodes)

Soil Listing (selected nodes)

Area  Soil Subcatchment
(acres)  Group Numbers

0.000 HSG A

0.000 HSG B

0.000 HSGC

6.824 HSGD 7S, 98

0.000 Other

6.824 TOTAL AREA

Area  CN  Description
(acres) (subcatchment-numbers)
1.554 84 50-75% Grass cover, Fair, HSG D (7S, 9S)
5270 98  Paved parking, HSG D (9S)
6.824 95  TOTAL AREA

2018-0530 Post Development Calculations

Prepared by Kimley-Horn and Associates

Type Il 24-hr 1.25" Storm Rainfall=1.25"

Printed 5/30/2018

HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 4
Summary for Subcatchment 7S: Drainage Area 2
Runoff = 0.23cfs @ 12.04 hrs, Volume= 0.012 af, Depth> 0.24"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1.25" Storm Rainfall=1.25"
Area(ac) CN _Description
0.624 84 50-75% Grass cover, Fair, HSG D
0.624 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment 7S: Drainage Area 2
Hydrograph
024 [o.23cfs
oz} | TYPEdI24hr™— o ‘
02| 1.257 Storm Rainfall=1,25
o1s] | Runoff Area=0.624 ac
016] | RUnoff Volume=0.012 af
2 o1.]"| Runoff Depth>0.24
% 01247| T€=10.0 min
I
01l | CN=84
0.08]
006"
00af”
002"
%0 1 2 s 4 5 6 1 8 9 10 n B B W B BT g 1 %

Time (hours)



2018-0530 Post Development Calculations
Prepared by Kimley-Horn and Associates

HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC

Runoff =

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Subcatchment 9S: Drainage Area 1

7.88cfs @ 12.01 hrs, Volume=

Type Il 24-hr 1.25" Storm Rainfall=1.25"

Area (ac) CN

Description

Type Il 24-hr 1.25" Storm Rainfall=1.25"
Printed 5/30/2018

2018-0530 Post Development Calculations Type Il 24-hr 1.25" Storm Rainfall=1.25"
Prepared by Kimley-Horn and Associates Printed 5/30/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 6

0.414 af, Depth> 0.80"

5.270
0.930

98
84

Paved parking, HSG D
50-75% Grass cover, Fair, HSG D

6.200
0.930
5.270

Tc
(min)

Length
(feet)

96

Weighted Average
15.00% Pervious Area
85.00% Impervious Area

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

10.0

Direct Entry,

Subcatchment 9S: Drainage Area 1
Hydrograph

[788cfs

ype Il 24-hr
25" Storm Rainfall=1.25"
noff-Area=6.200-ac
ff Volume=0.414 af
unoff Depth>0.80"

Flow (cfs)

o408V A
=
=

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

2018-0530 Post Development Calculations Type Il 24-hr 1.25" Storm Rainfall=1.25"
Prepared by Kimley-Horn and Associates Printed 5/30/2018
HydroCAD® 10.00-15 _s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 7

Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 0.80" for 1.25" Storm event
Inflow = 7.88cfs @ 12.01 hrs, Volume= 0.414 af

Outflow = 242 cfs @ 12.20 hrs, Volume= 0.379 af, Atten=69%, Lag=11.3 min
Primary = 242 cfs @ 12.20 hrs, Volume= 0.379 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=759.89' @ 12.20 hrs Surf.Area= 10,827 sf Storage= 7,999 cf

Plug-Flow detention time= 90.8 min calculated for 0.378 af (91% of inflow)
Center-of-Mass det. time= 60.9 min ( 829.7 - 768.8 )

Volume Invert _ Avail.Storage _Storage Description
#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
759.10 9,347 0
760.10 11,214 10,281 10,281
761.10 13,207 12,211 22,491
762.10 15,327 14,267 36,758
763.10 17,551 16,439 53,197
764.10 19,875 18,713 71,910
Device Routing Invert Outlet Devices
#1  Primary 759.10" 14.5" Vert. Orifice/Grate C= 0.600
#2  Primary 761.75' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=2.42 cfs @ 12.20 hrs HW=759.89' (Free Discharge)
1=Orifice/Grate (Orifice Controls 2.42 cfs @ 3.03 fps)
-2=Orifice/Grate ( Controls 0.00 cfs)

Summary for Reach 13R: Total Site Runoff (Prop)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 0.69" for 1.25" Storm event
Inflow = 252cfs @ 12.17 hrs, Volume= 0.391 af
Outflow = 252cfs @ 12.17 hrs, Volume= 0.391 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph

Flow (cfs)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

2018-0530 Post Development Calculations Type Il 24-hr 1.25" Storm Rainfall=1.25"
Prepared by Kimley-Horn and Associates Printed 5/30/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 8

Pond 11P: Detention Pond
Hydrograph

|.7.88 cfs

| Inflow Area=6.200 ac
" | Peak Elev=759.89
| Storage=7,999 cf

Flow (cfs)

Z

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)




2018-0530 Post Development Calculations
Prepared by Kimley-Horn and Associates

Type Il 24-hr 10-year, 1-hour Rainfall=2.00"

Printed 5/30/2018

2018-0530 Post Development Calculations
Prepared by Kimley-Horn and Associates
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC

Type Il 24-hr 10-year, 1-hour Rainfall=2.00"

Printed 5/30/2018
Page 10

Summary for Subcatchment 9S: Drainage Area 1

Runoff = 1397 cfs @ 12.01 hrs, Volume= 0.764 af, Depth> 1.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-year, 1-hour Rainfall=2.00"

Area(ac) CN _Description

5270 98 Paved parking, HSG D
0.930 84 50-75% Grass cover, Fair, HSG D

6.200 96 Weighted Average
0.930 15.00% Pervious Area
5.270 85.00% Impervious Area

HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 9
Summary for Subcatchment 7S: Drainage Area 2
Runoff = 0.70cfs @ 12.02 hrs, Volume= 0.035 af, Depth> 0.67"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year, 1-hour Rainfall=2.00"
Area(ac) CN _Description
0.624 84 50-75% Grass cover, Fair, HSG D
0.624 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment 7S: Drainage Area 2
Hydrograph
o7t | Type Il 24-hr
0654 JEE
osf | 10-yea
oss{ | 1-hour Rainfall=2.00"
059 U Area=0.624 3
_ o] [ RUNOit-Area=0.624-a
£ ,.1°| Runoff Volume=0.035 af
H - ™
2 oss]” unoff Depth>0.67
ol | Te=10.0min
02 CN=384
o015y
01"
005" %
%0 1 2 s 4 5 6 1 8 9 10 n B B w5 LU 1 1

Time (hours)

2018-0530 Post Development Calculations
Prepared by Kimley-Horn and Associates
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC

Type Il 24-hr 10-year, 1-hour Rainfall=2.00"
Printed 5/30/2018

Page 11

Summary for Reach 13R: Total Site Runoff (Prop)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 1.33" for 10-year, 1-hour event
Inflow = 491cfs@ 12.12 hrs, Volume= 0.754 af
Outflow = 491cfs@ 12.12 hrs, Volume= 0.754 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph

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

10.0 Direct Entry,

Subcatchment 9S: Drainage Area 1

Hydrograph
159 .1‘497(25,
149 Tvn H24-hr
o1 [ Typeh24-hr
»1] 10-yea
u{’| 1-hour Rainfall=2.00'
109 unoff Area=6 200 a
_ 1| Runoff Area=6.200 ac
£ .11 Runoff Volume=0.764 al
z - "
g 7 unoff Depth>1.4
o| |-Te=10:0-min
.11 CN=96
o]
5]
4
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 lé 19 20

Time (hours)

2018-0530 Post Development Calculations
Prepared by Kimley-Horn and Associates
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC

Type Il 24-hr 10-year, 1-hour Rainfall=2.00"

Printed 5/30/2018
Page 12

Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 1.48" for 10-year, 1-hour event
Inflow = 1397 cfs @ 12.01 hrs, Volume= 0.764 af

Outflow = 457 cfs@ 12.19 hrs, Volume= 0.718 af, Atten=67%, Lag=10.7 min
Primary = 457 cfs@ 12.19 hrs, Volume= 0.718 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=760.39' @ 12.19 hrs Surf.Area= 11,789 sf Storage= 13,597 cf

Plug-Flow detention time= 76.0 min calculated for 0.717 af (94% of inflow)
Center-of-Mass det. time= 53.7 min ( 808.0 - 754.4)

Flow (cfs)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

Volume Invert _ Avail.Storage _Storage Description

#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

759.10 9,347 0

760.10 11,214 10,281 10,281

761.10 13,207 12,211 22,491

762.10 15,327 14,267 36,758

763.10 17,551 16,439 53,197

764.10 19,875 18,713 71,910
Device Routing Invert _Outlet Devices

#1  Primary 759.10" 14.5" Vert. Orifice/Grate C= 0.600

#2  Primary 761.75' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=4.56 cfs @ 12.19 hrs HW=760.39' (Free Discharge)
1=Orifice/Grate (Orifice Controls 4.56 cfs @ 3.98 fps)
-2=0rifice/Grate ( Controls 0.00 cfs)
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Type Il 24-hr 10-year, 1-hour Rainfall=2.00"
Printed 5/30/2018

Page 13

Pond 11P: Detention Pond
Hydrograph
1 ]
[1397 cfs o ‘p“myl
mflow A =6.200 ac
Hnovw Alca=u.4V au
Peak Elev=760.39
o 19 E0
Sl0rage=.1s,99

Flow (cfs)

4.57 cfs

6 7 8 9 10 11
Time (hours)

12 13 14 15

2018-0530 Post Development Calculations Type Il 24-hr 10-year, 12-hour Rainfall=3.70"
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Page 15
Summary for Subcatchment 9S: Drainage Area 1
Runoff = 2754 cfs @ 12.01 hrs, Volume= 1.582 af, Depth> 3.06"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year, 12-hour Rainfall=3.70"
Area(ac) CN _Description
5270 98 Paved parking, HSG D
0.930 84 50-75% Grass cover, Fair, HSG D
6.200 96 Weighted Average
0.930 15.00% Pervious Area
5.270 85.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment 9S: Drainage Area 1
Hydrograph
[ 27.54 cfs |
28 T ~-H 245}
261 Type it 24-nr
24| 10-yeal
2{ | 12-hour Rainfall=3.70"
20 ££ A A0
_s}| Runoit Area=6.200-ac
€ s]"| Runoff Volume=1.582 a
& 14)'| Runoff Depth>3.06"
29 | Th=10-0-mi
o re=a1vu.uinni
10
o] N=96
o]
o]
2]
o
1 2 3 4 5 6 7 8 9

10 1 12 13
Time (hours)

2018-0530 Post Development Calculations Type Il 24-hr 10-year, 12-hour Rainfall=3.70"
Prepared by Kimley-Horn and Associates Printed 5/30/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC

Page 14

Summary for Subcatchment 7S: Drainage Area 2
Runoff =

1.99cfs @ 12.01 hrs, Volume= 0.101 af, Depth> 1.95"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year, 12-hour Rainfall=3.70"
Area (ac)
0.624
0.624

CN__ Description
84  50-75% Grass cover, Fair, HSG D

100.00% Pervious Area

Tc Length
(min) _ (feet)

Slope Velocity Capacity Description
10.0

(ft/ft)  (ft/sec) (cfs)

Direct Entry,

Subcatchment 7S: Drainage Area 2
Hydrograph

’ i
2

L199cl}s
ype Il 24-hr
0-yea
2-hour Rainfall=3.70"
unoff Area=0.624 ac
unoff Volume=0.10
unoff Depth>1.95"
¢c=10.0 min

Flow (cfs)

Od 033100 P2 A

6 7 8 9 10 11
Time (hours)

2018-0530 Post Development Calculations Type Il 24-hr 10-year, 12-hour Rainfall=3.70"
Prepared by Kimley-Horn and Associates Printed 5/30/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC

Page 16

Summary for Reach 13R: Total Site Runoff (Prop)
[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 2.85" for 10-year, 12-hour event
Inflow = 8.45cfs @ 12.07 hrs, Volume=
Outflow =

1.621 af

1.621 af, Atten=0%, Lag= 0.0 min

8.45cfs @ 12.07 hrs, Volume=
Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph

al

7
%
7
Z
Z
%
Z
7
Z
72
D
7
7
Z
<

,

Flow (cfs)

Time (hours)
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Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 3.06" for 10-year, 12-hour event
Inflow = 2754 cfs @ 12.01 hrs, Volume= 1.582 af

Outflow = 7.26 cfs @ 12.21 hrs, Volume= 1.520 af, Atten=74%, Lag=12.4 min
Primary = 7.26 cfs @ 12.21 hrs, Volume= 1.520 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=761.43' @ 12.21 hrs Surf.Area= 13,915 sf Storage= 27,023 cf

Plug-Flow detention time= 68.3 min calculated for 1.520 af (96% of inflow)
Center-of-Mass det. time= 52.2 min ( 789.5 - 737.4)

Volume Invert _ Avail.Storage _Storage Description

#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

759.10 9,347 0 0

760.10 11,214 10,281 10,281

761.10 13,207 12,211 22,491

762.10 15,327 14,267 36,758

763.10 17,551 16,439 53,197

764.10 19,875 18,713 71,910
Device Routing Invert Outlet Devices

#1  Primary 759.10" 14.5" Vert. Orifice/Grate C= 0.600

#2  Primary 761.75' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=7.25 cfs @ 12.21 hrs HW=761.43' (Free Discharge)
1=Orifice/Grate (Orifice Controls 7.25 cfs @ 6.33 fps)
-2=Orifice/Grate ( Controls 0.00 cfs)

2018-0530 Post Development Calculations Type Il 24-hr 10-year, 2-hour Rainfall=2.46"
Prepared by Kimley-Horn and Associates Printed 5/30/2018
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Summary for Subcatchment 7S: Drainage Area 2
Runoff = 1.02cfs @ 12.02 hrs, Volume= 0.052 af, Depth> 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year, 2-hour Rainfall=2.46"

Area(ac) CN _Description
0.624 84 50-75% Grass cover, Fair, HSG D
0.624 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 7S: Drainage Area 2

Hydrograph
1}02(:!}5
| Type Il 24-hr
10-yeal
2-hour Rainfall=2.46"
Runoff Area=0.624 ac
g Runoff Volume=0.052 af
] Runoff Depth>0.99"
Tc=10.0 min
CN=84
%0 1 2 3 4 5 6 7 8 o 10 1 12 B 1 B 1o 17 1 1 2

Time (hours)
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Pond 11P: Detention Pond
Hydrograph

| 27.54 cfs

1flow Area=6.200 ac
lev=761
torage=27,023 c

0w oS
D
)]
x

Flow (cfs)

7.26 cfs

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
2018-0530 Post Development Calculations Type Il 24-hr 10-year, 2-hour Rainfall=2.46"
Prepared by Kimley-Horn and Associates Printed 5/30/2018
HydroCAD® 10.00-15 s/n 08910 © 2015 HydroCAD Software Solutions LLC Page 20

Summary for Subcatchment 9S: Drainage Area 1

Runoff = 1767 cfs @ 12.01 hrs, Volume= 0.983 af, Depth> 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year, 2-hour Rainfall=2.46"

Area(ac) CN _Description
5270 98 Paved parking, HSG D
0.930 84  50-75% Grass cover, Fair, HSG D

6.200 96 Weighted Average
0.930 15.00% Pervious Area
5.270 85.00% Impervious Area

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

10.0 Direct Entry,

Subcatchment 9S: Drainage Area 1

Hydrograph
127 y [17670cfs | (B runct)
w1 I Type 24-nr
16 1 .
P al
wy L-2-hour Rainfall=2.46"
139
12 unoff Area=6.200 a
e unoff Volume=0.983 ai
2 o] unoff Depth>1.90"
€ Runoff Depth
89 v
41 Tc=10.0 min \
] 1 CN=96
o
o]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Reach 13R: Total Site Runoff (Prop)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 1.73" for 10-year, 2-hour event
Inflow = 5.98cfs @ 12.11 hrs, Volume= 0.984 af
Outflow = 5.98cfs @ 12.11 hrs, Volume= 0.984 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph
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Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 1.90" for 10-year, 2-hour event
Inflow = 1767 cfs @ 12.01 hrs, Volume= 0.983 af

Outflow = 546 cfs @ 12.19 hrs, Volume= 0.933 af, Atten=69%, Lag=11.2 min
Primary = 546 cfs @ 12.19 hrs, Volume= 0.933 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=760.68' @ 12.19 hrs Surf.Area= 12,373 sf Storage= 17,139 cf

Plug-Flow detention time= 72.4 min calculated for 0.933 af (95% of inflow)
Center-of-Mass det. time= 52.3 min ( 800.7 - 748.4)

24

al

Flow (cfs)

Time (hours)
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Pond 11P: Detention Pond
Hydrograph

H Inflow
O Primary

| 17.67 cfs

eak Elev=760
torage=17,13

5.46 cfs

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

Volume Invert Avail.Storage _Storage Description
#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
759.10 9,347 0
760.10 11,214 10,281 10,281
761.10 13,207 12,211 22,491
762.10 15,327 14,267 36,758
763.10 17,551 16,439 53,197
764.10 19,875 18,713 71,910
Device Routing Invert _Outlet Devices
#1  Primary 759.10" 14.5" Vert. Orifice/Grate C= 0.600
#2  Primary 761.75' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=5.45 cfs @ 12.19 hrs HW=760.68" (Free Discharge)
1=Orifice/Grate (Orifice Controls 5.45 cfs @ 4.76 fps)
-2=0rifice/Grate ( Controls 0.00 cfs)
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Summary for Subcatchment 7S: Drainage Area 2

Runoff = 243 cfs @ 12.01 hrs, Volume= 0.125 af, Depth> 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year, 24-hour Rainfall=4.25"

Area(ac) CN _Description
0.624 84 50-75% Grass cover, Fair, HSG D
0.624 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 7S: Drainage Area 2
Hydrograph

ype Il 24-hr

.yea
4-hour Rainfall=4.25"
unoff Area=0.624 ac
unoff Volume=0.125 af
unoff Depth>2.41"
€=10.0 min
N=84

Flow (cfs)

O 4000 NE A

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Runoff =

31.88cfs @ 12.01 hrs, Volume=

Summary for Subcatchment 9S: Drainage Area 1

1.849 af, Depth> 3.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year, 24-hour Rainfall=4.25"

Area(ac) CN _Description
5270 98 Paved parking, HSG D
0.930 84 50-75% Grass cover, Fair, HSG D
6.200 96 Weighted Average
0.930 15.00% Pervious Area
5.270 85.00% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 9S: Drainage Area 1

Hydrograph
sl [3188cfs |
32 T H24-h
[ Type it 24-hr
21| 10-yea
zj: +{-24-hour Rainfall=4.25"
24 | _Runoff Area=6.200 a
@ 204" PPN a4 lon
< ]| Runoff Volume=1.849 a
H -
S 164 unoff Depth>3.58"
- ~
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1] Tc=10.0 min
10 CN=96
o
o
o
2
[, .-
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 3.58" for 10-year, 24-hour event
Inflow = 31.88cfs @ 12.01 hrs, Volume= 1.849 af
Outflow = 7.90cfs @ 12.22 hrs, Volume= 1.782 af, Atten=75%, Lag=12.9 min

Primary 7.90cfs @ 12.22 hrs, Volume= 1.782 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=761.75' @ 12.22 hrs Surf.Area= 14,587 sf Storage= 31,540 cf

Plug-Flow detention time= 67.9 min calculated for 1.782 af (96% of inflow)
Center-of-Mass det. time= 52.9 min ( 786.8 - 733.9)
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Summary for Reach 13R: Total Site Runoff (Prop)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 3.35" for 10-year, 24-hour event
Inflow = 9.42 cfs @ 12.07 hrs, Volume= 1.907 af
Outflow = 9.42 cfs @ 12.07 hrs, Volume= 1.907 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph

pgp—; @ Inflow
 [942cfs 0 Outflow|
9.42 cfs

Intflow Area=6.824 ac

Flow (cfs)

o} —
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Volume Invert Avail.Storage _Storage Description
#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
759.10 9,347 0
760.10 11,214 10,281 10,281
761.10 13,207 12,211 22,491
762.10 15,327 14,267 36,758
763.10 17,551 16,439 53,197
764.10 19,875 18,713 71,910

Device Routing

Invert Outlet Devices

#1  Primary
#2  Primary

759.10"
761.75

14.5" Vert. Orifice/Grate  C= 0.600
12.0" Vert. Orifice/Grate  C= 0.600

Primary OutFlow Max=7.89 cfs @ 12.22 hrs HW=761.75' (Free Discharge)
1=Orifice/Grate (Orifice Controls 7.89 cfs @ 6.88 fps)
-2=Orifice/Grate ( Controls 0.00 cfs)

Pond 11P: Detention Pond
Hydrograph

1.31.88 cfs

Y
)

a=0. ac

Flow (cfs)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment 7S: Drainage Area 2

Runoff = 1.22cfs@ 12.02 hrs, Volume= 0.061 af, Depth> 1.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year, 3-hour Rainfall=2.72"

Area(ac) CN _Description
0.624 84 50-75% Grass cover, Fair, HSG D
0.624 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 7S: Drainage Area 2

Hydrograph
1‘22(:!5
Type Il 24-hr
1.10-yea
Y1 | 3+hour Rainfall=2.72'
Runoff Area=0.624 ac
g Runoff Volume=0.061 af
] Runoff Depth>1.18"
Tc=10.0 min
CN=84
o 1 2 3 4 5 6 7 8 9 10 1‘1

Time (hours)
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Summary for Subcatchment 9S: Drainage Area 1
Runoff = 19.75cfs @ 12.01 hrs, Volume= 1.108 af, Depth> 2.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year, 3-hour Rainfall=2.72"

Summary for Reach 13R: Total Site Runoff (Prop)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 1.96" for 10-year, 3-hour event
Inflow = 6.53 cfs @ 12.10 hrs, Volume= 1.116 af
Outflow = 6.53 cfs @ 12.10 hrs, Volume= 1.116 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph

0 Inflow
0 Outflow

Flow (cfs)

Time (hours)

Area(ac) CN _Description
5270 98 Paved parking, HSG D
0.930 84 50-75% Grass cover, Fair, HSG D
6.200 96 Weighted Average
0.930 15.00% Pervious Area
5.270 85.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 9S: Drainage Area 1

Hydrograph
22 © T
219 . [19.75cfs |
209 .
ol |- Type 11:24-hr
!
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14 £ 500
o] unofi /Area=6.200ac
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3 o] unoff Denth>2 14"
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]
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2
1
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Time (hours)
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Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 2.14" for 10-year, 3-hour event
Inflow = 19.75cfs @ 12.01 hrs, Volume= 1.108 af

Outflow = 5.89cfs @ 12.20 hrs, Volume= 1.055 af, Atten=70%, Lag=11.5 min
Primary = 5.89cfs @ 12.20 hrs, Volume= 1.055 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 760.84' @ 12.20 hrs Surf.Area= 12,696 sf Storage= 19,172 cf

Plug-Flow detention time= 71.0 min calculated for 1.055 af (95% of inflow)
Center-of-Mass det. time= 52.0 min ( 797.5 - 745.5)

Volume Invert _ Avail.Storage _Storage Description
#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
759.10 9,347 0
760.10 11,214 10,281 10,281
761.10 13,207 12,211 22,491
762.10 15,327 14,267 36,758
763.10 17,551 16,439 53,197
764.10 19,875 18,713 71,910
Device Routing Invert _Outlet Devices
#1  Primary 759.10" 14.5" Vert. Orifice/Grate C= 0.600
#2  Primary 761.75' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=5.89 cfs @ 12.20 hrs HW=760.84' (Free Discharge)
1=COrifice/Grate (Orifice Controls 5.89 cfs @ 5.14 fps)
-2=0rifice/Grate ( Controls 0.00 cfs)
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Pond 11P: Detention Pond

2018-0530 Post Development Calculations
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Hydrograph
— 0 inflow

[1975cts o anavyl
Inflow Area=6.200 ac
eak Elev=760.84
redk 1eV=10U.04
Qt 10-17
<ol0rage—=19,172C

5.89 cfs
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Runoff =

2350 cfs @ 12.01 hrs, Volume=

Summary for Subcatchment 9S: Drainage Area 1

1.335 af, Depth> 2.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year, 6-hour Rainfall=3.19"

Area (ac)

CN

Description

5.270
0.930

98
84

Paved parking, HSG D
50-75% Grass cover, Fair, HSG D

6.200
0.930
5.270

Tc Length
(min) _ (feet)

96

Weighted Average
15.00% Pervious Area
85.00% Impervious Area

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

10.0

Direct Entry,

Subcatchment 9S: Drainage Area 1
Hydrograph

0 Runoff}

23.50 cfs |

N

Y
p
=

Raintall=3.19

un

off Area=6.200 ac

Flow (cfs)

0 - 0009 A

unoff Volume=1.335 al
unoff Depth>2.58"
=10.0.min
N=96
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 lé 19 20

Time (hours)
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Summary for Subcatchment 7S: Drainage Area 2

Runoff = 158cfs@ 12.02 hrs, Volume= 0.080 af, Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year, 6-hour Rainfall=3.19"

Area(ac) CN _Description
0.624 84  50-75% Grass cover, Fair, HSG D
0.624 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 7S: Drainage Area 2
Hydrograph

1358(:;5
ype Il 24-hr
0-yea
-hour Rainfall=3.19'
unoff Area=0.624 ac
unoff Volume=0.080 af
unoff Depth>1.54"
.0 min

ok o

Flow (cfs)

O-4 3183
o
1l
-
o

1 2 3 4 5 6 7 8 9 10 11
Time (hours)
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Summary for Reach 13R: Total Site Runoff (Prop)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 2.39" for 10-year, 6-hour event
Inflow = 7.45cfs @ 12.08 hrs, Volume= 1.357 af
Outflow = 7.45cfs @ 12.08 hrs, Volume= 1.357 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph

0 Inflow
0 Outflow

Flow (cfs)

Time (hours)
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Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 2.58" for 10-year, 6-hour event
Inflow = 2350 cfs @ 12.01 hrs, Volume= 1.335 af

Outflow = 6.60 cfs @ 12.21 hrs, Volume= 1.277 af, Atten=72%, Lag=12.0 min
Primary = 6.60 cfs @ 12.21 hrs, Volume= 1.277 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=761.13' @ 12.21 hrs Surf.Area= 13,273 sf Storage= 22,904 cf

Plug-Flow detention time= 69.2 min calculated for 1.274 af (95% of inflow)
Center-of-Mass det. time=51.9 min ( 793.1 - 741.2)
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Pond 11P: Detention Pond
Hydrograph

26 2350 cfs

o
Q

1
IOW "Aled=

eak Elev=761.13

Flow (cfs)

Volume Invert _ Avail.Storage _Storage Description
#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
759.10 9,347 0
760.10 11,214 10,281 10,281
761.10 13,207 12,211 22,491
762.10 15,327 14,267 36,758
763.10 17,551 16,439 53,197
764.10 19,875 18,713 71,910

Device Routing Invert Outlet Devices

= 6.60 cfs

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

759.10"
761.75

14.5" Vert. Orifice/Grate  C= 0.600
12.0" Vert. Orifice/Grate  C= 0.600

#1  Primary
#2  Primary

Primary OutFlow Max=6.59 cfs @ 12.21 hrs HW=761.13' (Free Discharge)
1=Orifice/Grate (Orifice Controls 6.59 cfs @ 5.75 fps)
2=COrifice/Grate ( Controls 0.00 cfs)
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Type Il 24-hr 100-year, 1-hour Rainfall=3.21"
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Summary for Subcatchment 7S: Drainage Area 2

Runoff = 1.60cfs @ 12.02 hrs, Volume= 0.081 af, Depth> 1.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-year, 1-hour Rainfall=3.21"

2018-0530 Post Development Calculations
Prepared by Kimley-Horn and Associates

Type Il 24-hr 100-year, 1-hour Rainfall=3.21"

Printed 5/30/2018

Area(ac) CN _Description
0.624 84 50-75% Grass cover, Fair, HSG D
0.624 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment 7S: Drainage Area 2
Hydrograph
1‘ 60 c;s
Type Il 24-hr
100-year
1-hour Rainfall=3.21"
unoff Area=0.624 ac
£ ' | Runoff Volume=0.081 af
] Runoff Depth>1.56"
Tc=10.0 min
CN=84

1 2 3 4 5 6 7 8 9 10 11
Time (hours)
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Summary for Subcatchment 9S: Drainage Area 1
Runoff = 23.66 cfs @ 12.01 hrs, Volume= 1.344 af, Depth> 2.60"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year, 1-hour Rainfall=3.21"
Area(ac) CN _Description
5270 98 Paved parking, HSG D
0.930 84  50-75% Grass cover, Fair, HSG D
6.200 96 Weighted Average
0.930 15.00% Pervious Area
5.270 85.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment 9S: Drainage Area 1
Hydrograph
23.66 cfs |
*1 | Type Il 24-hr
2| | o0
1UU=ycdl
20 A
18] l-nourirRainrall=s.21
16| unoff Area=6.200 a
€ 14" Runoff Volume=1.344 a
H L "
£ 121 | Runoff Depth>2.6
1 1 Tc=10.0.min
81 | _ CN=96
o]
o
o
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Time (hours)
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Summary for Reach 13R: Total Site Runoff (Prop)
[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 2.41" for 100-year, 1-hour event
Inflow = 749 cfs @ 12.08 hrs, Volume= 1.368 af
Outflow =

749 cfs @ 12.08 hrs, Volume= 1.368 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph

A —R Q9 7.49 cfs
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Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 2.60" for 100-year, 1-hour event
Inflow = 23.66 cfs @ 12.01 hrs, Volume= 1.344 af

Outflow = 6.62 cfs @ 12.21 hrs, Volume= 1.287 af, Atten=72%, Lag=12.0 min
Primary = 6.62 cfs @ 12.21 hrs, Volume= 1.287 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=761.14' @ 12.21 hrs Surf.Area= 13,299 sf Storage= 23,064 cf

Plug-Flow detention time= 69.3 min calculated for 1.287 af (96% of inflow)
Center-of-Mass det. time= 51.9 min ( 792.9 - 741.1)

Volume

Invert _ Avail.Storage _Storage Description
#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
759.10 9,347 0 0
760.10 11,214 10,281 10,281
761.10 13,207 12,211 22,491
762.10 15,327 14,267 36,758
763.10 17,551 16,439 53,197
764.10 19,875 18,713 71,910
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Type Il 24-hr 100-year, 1-hour Rainfall=3.21"
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Pond 11P: Detention Pond
Hydrograph
26 25.66 c‘fs
Inflow A —A-D0)
24 nnro AICAa—=0.ZVU auv
] eak Elev=761.14
Storage=23,064 c
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2
o

7 8 9 10 11 12 13
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Device Routing

Invert Outlet Devices
#1  Primary 759.10" 14.5" Vert. Orifice/Grate C= 0.600
#2  Primary 761.75'

12.0" Vert. Orifice/Grate C= 0.600
Primary OutFlow Max=6.62 cfs @ 12.21 hrs HW=761.14' (Free Discharge)

1=Orifice/Grate (Orifice Controls 6.62 cfs @ 5.77 fps)
-2=0rifice/Grate ( Controls 0.00 cfs)
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Summary for Subcatchment 7S: Drainage Area 2

Runoff = 3.82cfs @ 12.01 hrs, Volume= 0.201 af, Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year, 12-hour Rainfall=5.95"

Area (ac)
0.624
0.624

CN__ Description
84 50-75% Grass cover, Fair, HSG D
100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0

Direct Entry,

Subcatchment 7S: Drainage Area 2
Hydrograph

ESZCJS
ype Il 24-hr ‘ﬂ—‘
00-year
2-hour Rainfall=5.95"
unoff Area=0.624 ac
unoff Volume=0.201 ai
unoff Depth>3.87"
.0 min
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Runoff =

4522 cfs @ 12.01 hrs, Volume=

Summary for Subcatchment 9S: Drainage Area 1

2.678 af, Depth> 5.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year, 12-hour Rainfall=5.95"

Area(ac) CN _Description
5270 98 Paved parking, HSG D
0.930 84 50-75% Grass cover, Fair, HSG D
6.200 96 Weighted Average
0.930 15.00% Pervious Area
5.270 85.00% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) _ (feet)

(ft/ft)  (ft/sec) (cfs)

10.0 Direct Entry,
Subcatchment 9S: Drainage Area 1
Hydrograph
50 | i
. [45.22cfs |
1 | Type Il 24-hr
«{"| 100-year
1] 12-hour Rainfall=5.95"
w0l unoff Area=6.200 ac
g Runoff Volume=2.678 a
§257 Runoff Depth>5.18"
*1 | T¢=10.0 min
=1 | CN=96
10
s
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Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 5.18" for 100-year, 12-hour event
Inflow = 4522 cfs @ 12.01 hrs, Volume= 2.678 af

Outflow = 11.65cfs @ 12.22 hrs, Volume= 2.599 af, Atten=74%, Lag=12.6 min
Primary = 11.65cfs @ 12.22 hrs, Volume= 2.599 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Summary for Reach 13R: Total Site Runoff (Prop)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 4.92" for 100-year, 12-hour event
Inflow = 13.20cfs @ 12.11 hrs, Volume= 2.800 af
Outflow = 13.20cfs @ 12.11 hrs, Volume= 2.800 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph

- [1320¢fs ]
Inflow Area=6 824 ac L1320cfs
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Peak Elev= 762.60' @ 12.22 hrs Surf.Area= 16,449 sf Storage= 44,775 cf

Plug-Flow detention time= 66.2 min calculated for 2.599 af (97% of inflow)
Center-of-Mass det. time= 53.4 min ( 779.7 - 726.3)

Volume Invert _ Avail.Storage _Storage Description

#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

759.10 9,347 0

760.10 11,214 10,281 10,281

761.10 13,207 12,211 22,491

762.10 15,327 14,267 36,758

763.10 17,551 16,439 53,197

764.10 19,875 18,713 71,910
Device Routing Invert Outlet Devices

#1  Primary 759.10" 14.5" Vert. Orifice/Grate C= 0.600

#2  Primary 761.75' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=11.62 cfs @ 12.22 hrs HW=762.60' (Free Discharge)
1=Orifice/Grate (Orifice Controls 9.39 cfs @ 8.19 fps)
-2=Orifice/Grate (Orifice Controls 2.23 cfs @ 3.14 fps)

Pond 11P: Detention Pond
Hydrograph

sof m\
1 | Inflow Area=6.200 ac
»]° | Peak Elev=762.60

" | Storage=44,775 cf

Flow (cfs)
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Time (hours)
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Summary for Subcatchment 7S: Drainage Area 2
Runoff = 2.20cfs @ 12.01 hrs, Volume= 0.113 af, Depth> 2.17"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year, 2-hour Rainfall=3.97"
Area(ac) CN _Description
0.624 84 50-75% Grass cover, Fair, HSG D
0.624 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment 7S: Drainage Area 2
Hydrograph
Type Il 24-hr
| | 100-year
2-hour Rainfall=3.97"
Runoff Area=0.624 ac
g Runoff Volume=0.113 af
H unoff Depth>2.17"
z Runott Depth>2
1 .
Tc=10.0 min
CN=84

Time (hours)
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Summary for Reach 13R: Total Site Runoff (Prop)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 3.10" for 100-year, 2-hour event
Inflow = 8.93cfs @ 12.07 hrs, Volume= 1.761 af
Outflow = 8.93cfs @ 12.07 hrs, Volume= 1.761 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph
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Summary for Subcatchment 9S: Drainage Area 1

Runoff = 29.68 cfs @ 12.01 hrs, Volume= 1.713 af, Depth> 3.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-year, 2-hour Rainfall=3.97"

Area(ac) CN _Description

5270 98 Paved parking, HSG D
0.930 84 50-75% Grass cover, Fair, HSG D

6.200 96 Weighted Average
0.930 15.00% Pervious Area
5.270 85.00% Impervious Area

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

10.0 Direct Entry,

Subcatchment 9S: Drainage Area 1

Hydrograph
2y 7968 ég
307 T ~-HED 4t
| Type it 24-hr
x4 | 100-year
24" | 5> hour Rainfall=3.97"
1| 2-hour Rainfall=3.97
204 unoff Area=6.200 ac
%189 | Runoff Volume=1.713 a
N |
21| Runoff Depth>3.3

1241 Tc=10.0.min

(©)
p=
|
«
o

Time (hours)
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Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 3.31" for 100-year, 2-hour event
Inflow = 29.68 cfs @ 12.01 hrs, Volume= 1.713 af

Outflow = 758 cfs @ 12.22 hrs, Volume= 1.648 af, Atten=74%, Lag=12.7 min
Primary = 758 cfs @ 12.22 hrs, Volume= 1.648 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 761.59' @ 12.22 hrs Surf.Area= 14,248 sf Storage= 29,233 cf

Plug-Flow detention time= 67.9 min calculated for 1.644 af (96% of inflow)
Center-of-Mass det. time= 52.5 min ( 788.1 - 735.6 )

Flow (cfs)

Time (hours)

Volume Invert _ Avail.Storage _Storage Description

#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

759.10 9,347 0

760.10 11,214 10,281 10,281

761.10 13,207 12,211 22,491

762.10 15,327 14,267 36,758

763.10 17,551 16,439 53,197

764.10 19,875 18,713 71,910
Device Routing Invert _Outlet Devices

#1  Primary 759.10" 14.5" Vert. Orifice/Grate C= 0.600

#2  Primary 761.75' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=7.58 cfs @ 12.22 hrs HW=761.59' (Free Discharge)
1=COrifice/Grate (Orifice Controls 7.58 cfs @ 6.61 fps)
-2=0rifice/Grate ( Controls 0.00 cfs)
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Pond 11P: Detention Pond
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Type Il 24-hr 100-year, 24-hour Rainfall=6.87"
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Hydrograph

20.68 cfs
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Runoff =

5240 cfs @ 12.01 hrs, Volume=

Summary for Subcatchment 9S: Drainage Area 1

3.128 af, Depth> 6.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year, 24-hour Rainfall=6.87"

Area (ac)

CN

Description

5.270
0.930

98
84

Paved parking, HSG D
50-75% Grass cover, Fair, HSG D

6.200
0.930
5.270

Tc Length
(min) _ (feet)

96

Weighted Average
15.00% Pervious Area
85.00% Impervious Area

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

10.0

Direct Entry,

Subcatchment 9S: Drainage Area 1
Hydrograph

T
. cfs

24-nr

N

our Rainfall=6.8

o1t Area=6.200 ac

oft Valume=s.126 a

Flow (cfs)

off Depth>6.0¢

.0min

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment 7S: Drainage Area 2
Runoff = 457 cfs@ 12.01 hrs, Volume= 0.244 af, Depth> 4.69"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year, 24-hour Rainfall=6.87"
Area(ac) CN _Description
0.624 84  50-75% Grass cover, Fair, HSG D
0.624 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment 7S: Drainage Area 2
Hydrograph

Type Il 24-hr
+{"| 100-year
24-hour Rainfall=6.87"

£F
Ll

7 cfs

Area=0.624ac
Runoff Volume=0.244 af
unoff Depth>4.69"
¢c=10.0 min
N=84

Flow (cfs)

o4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Reach 13R: Total Site Runoff (Prop)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 5.78" for 100-year, 24-hour event
Inflow = 15.62cfs @ 12.10 hrs, Volume= 3.286 af
Outflow = 15.62cfs @ 12.10 hrs, Volume= 3.286 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph

0 Inflow
0 Outflow

Flow (cfs)

Time (hours)
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Type Il 24-hr 100-year, 24-hour Rainfall=6.87"
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Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 6.05" for 100-year, 24-hour event
Inflow = 52.40cfs @ 12.01 hrs, Volume= 3.128 af

Outflow = 13.38cfs @ 12.22 hrs, Volume= 3.042 af, Atten=74%, Lag=12.7 min
Primary = 13.38cfs @ 12.22 hrs, Volume= 3.042 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 763.02' @ 12.22 hrs Surf.Area= 17,375 sf Storage= 51,816 cf

Plug-Flow detention time= 65.1 min calculated for 3.035 af (97% of inflow)
Center-of-Mass det. time= 53.2 min ( 776.5 - 723.3)

Volume Invert _ Avail.Storage _Storage Description
#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
759.10 9,347 0
760.10 11,214 10,281 10,281
761.10 13,207 12,211 22,491
762.10 15,327 14,267 36,758
763.10 17,551 16,439 53,197
764.10 19,875 18,713 71,910
Device Routing Invert Outlet Devices
#1  Primary 759.10" 14.5" Vert. Orifice/Grate C= 0.600
#2  Primary 761.75' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=13.35 cfs @ 12.22 hrs HW=763.01' (Free Discharge)
1=Orifice/Grate (Orifice Controls 10.05 cfs @ 8.76 fps)
-2=Orifice/Grate (Orifice Controls 3.31 cfs @ 4.21 fps)
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Type Il 24-hr 100-year, 3-hour Rainfall=4.38"
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Summary for Subcatchment 7S: Drainage Area 2

Runoff = 253 cfs @ 12.01 hrs, Volume= 0.131 af, Depth> 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-year, 3-hour Rainfall=4.38"

Area(ac) CN _Description
0.624 84 50-75% Grass cover, Fair, HSG D
0.624 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment 7S: Drainage Area 2
Hydrograph
Type Il 24-hr
100-year
2{"| 3-hour Rainfall=4.38'
Runoff Area=0.624 ac
g Runoff Volume=0.131 af
] Runoff Depth>2.51"
1 €=10.0 min
CN=84

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Time (hours)
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Type Il 24-hr 100-year, 24-hour Rainfall=6.87"
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Pond 11P: Detention Pond
Hydrograph

52.40 cfs

H Inflow
0 Primary

Intflow Area=6.200 ac

Peak Elev=763.02

N

torage=51,816 ¢

Flow (cfs)
©
2

13.38 cfs
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2
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Type Il 24-hr 100-year, 3-hour Rainfall=4.38"

Printed 5/30/2018
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Summary for Subcatchment 9S: Drainage Area 1

Runoff = 3291 cfs @ 12.01 hrs, Volume= 1.912 af, Depth> 3.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-year, 3-hour Rainfall=4.38"

Area(ac) CN _Description

5270 98 Paved parking, HSG D

0.930 84 50-75% Grass cover, Fair, HSG D

6.200 96 Weighted Average
0.930 15.00% Pervious Area
5.270 85.00% Impervious Area

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

10.0 Direct Entry,

Subcatchment 9S: Drainage Area 1
Hydrograph

0 Runoff}

S gﬁl ‘;fs
’ 24-hr
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) noff Volume=1.91
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Summary for Reach 13R: Total Site Runoff (Prop)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 3.47" for 100-year, 3-hour event
Inflow = 9.64 cfs @ 12.06 hrs, Volume= 1.975 af
Outflow = 9.64 cfs @ 12.06 hrs, Volume= 1.975 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph

9.64 cfs
9.64 cfs

Flow (cfs)

o} —
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond 11P: Detention Pond

Hydrograph
- 0 inflow
[32.91¢cfs o anavyI

eak Elev=761.82

Flow (cfs)
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Summary for Pond 11P: Detention Pond

Inflow Area = 6.200 ac, 85.00% Impervious, Inflow Depth > 3.70" for 100-year, 3-hour event
Inflow = 3291 cfs @ 12.01 hrs, Volume= 1.912 af

Outflow = 8.07 cfs @ 12.22 hrs, Volume= 1.845 af, Atten=75%, Lag=12.9 min
Primary = 8.07cfs @ 12.22 hrs, Volume= 1.845 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=761.82' @ 12.22 hrs Surf.Area= 14,742 sf Storage= 32,612 cf

Plug-Flow detention time= 67.7 min calculated for 1.840 af (96% of inflow)
Center-of-Mass det. time= 53.0 min ( 786.2 - 733.2)

Volume Invert _ Avail.Storage _Storage Description
#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
759.10 9,347 0 0
760.10 11,214 10,281 10,281
761.10 13,207 12,211 22,491
762.10 15,327 14,267 36,758
763.10 17,551 16,439 53,197
764.10 19,875 18,713 71,910
Device Routing Invert _Outlet Devices
#1  Primary 759.10" 14.5" Vert. Orifice/Grate C= 0.600
#2  Primary 761.75' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=8.05 cfs @ 12.22 hrs HW=761.82' (Free Discharge)
1=Orifice/Grate (Orifice Controls 8.03 cfs @ 7.00 fps)
-2=Orifice/Grate (Orifice Controls 0.02 cfs @ 0.89 fps)
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Summary for Subcatchment 7S: Drainage Area 2

Runoff = 3.14cfs @ 12.01 hrs, Volume= 0.164 af, Depth> 3.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year, 6-hour Rainfall=5.13"

Area(ac) CN _Description
0.624 84 50-75% Grass cover, Fair, HSG D
0.624 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 7S: Drainage Area 2

Hydrograph
3icis
1 Type il 24-hr
100-year
6-hour Rainfall=5.13"
Runoff Area=0.624 ac
2 | | Runoff Volume=0.164 af
] Runoff Depth>3.16"
Tc=10.0 min
11| CN=84
%0 1 2 3 4 5 6 7 8 5 1w U 12 B 1 B 1o 17 1w 1 2

Time (hours)
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Runoff =

38.80cfs @ 12.01 hrs, Volume=

Summary for Subcatchment 9S: Drainage Area 1

2.278 af, Depth> 4.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-year, 6-hour Rainfall=5.13"

Area (ac)

CN

Description

5.270
0.930

98
84

Paved parking, HSG D
50-75% Grass cover, Fair, HSG D

6.200
0.930
5.270

Tc Length

96

(min) _ (feet)

Weighted Average
15.00% Pervious Area
85.00% Impervious Area

Slope Velocity Capacity Description

(ft/ft)  (ft/sec) (cfs)

10.0

Direct Entry,

Subcatchment 9S: Drainage Area 1
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Inflow Area =
Inflow =
Outflow =
Primary =

Summary for Pond 11P: Detention Pond

6.200 ac, 85.00% Impervious, Inflow Depth > 4.41" for 100-year, 6-hour event

38.
9
9

.80 cfs @ 12.01 hrs, Volume= 2.278 af
.59 cfs @ 12.22 hrs, Volume= 2.204 af, Atten=75%, Lag=12.9 min
.59 cfs @ 12.22 hrs, Volume= 2.204 af
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Summary for Reach 13R: Total Site Runoff (Prop)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.824 ac, 77.23% Impervious, Inflow Depth > 4.16" for 100-year, 6-hour event
Inflow = 10.89 cfs @ 12.08 hrs, Volume= 2.368 af
Outflow = 10.89 cfs @ 12.08 hrs, Volume= 2.368 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Reach 13R: Total Site Runoff (Prop)
Hydrograph

Flow (cfs)

9 10 11

Time (hours)
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Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 762.22' @ 12.22 hrs Surf.Area= 15,589 sf Storage= 38,582 cf

Plug-Flow detention time= 67.2 min calculated for 2.199 af (97% of inflow)
Center-of-Mass det. time= 53.6 min ( 783.1 - 729.5)

Volume Invert Avail.Storage _Storage Description

#1 759.10" 71,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

759.10 9,347 0

760.10 11,214 10,281 10,281

761.10 13,207 12,211 22,491

762.10 15,327 14,267 36,758

763.10 17,551 16,439 53,197

764.10 19,875 18,713 71,910
Device Routing Invert Outlet Devices

#1  Primary 759.10" 14.5" Vert. Orifice/Grate C= 0.600

#2  Primary 761.75' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=9.57 cfs @ 12.22 hrs HW=762.21' (Free Discharge)
1=COrifice/Grate (Orifice Controls 8.74 cfs @ 7.63 fps)
-2=Orifice/Grate (Orifice Controls 0.82 cfs @ 2.31 fps)

Pond 11P: Detention Pond
Hydrograph
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