




















































































































Appendix C

Detention Basin 1 100-Year 24-hour Storm Event
Calculations
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Routing Diagram for Detention Basin 1 - 100 year
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

2.200 100 BASIN (A15)
47.000 91 Urban industrial, 72% imp, HSG C (A11, A12, A13, A14)
49.200 91 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B
47.000 HSG C A11, A12, A13, A14

0.000 HSG D

2.200 Other A15
49.200 TOTAL AREA
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 0.000 0.000 2.200 2.200 BASIN A15
0.000 0.000 47.000 0.000 0.000 47.000 Urban industrial, 72% imp A11,
A12,
A13, A14
0.000 0.000 47.000 0.000 2.200 49.200 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 1 108.00 105.00 505.0 0.0059 0.013 0.0 24.0 0.0

2 12 98.50 98.00 95.0 0.0053 0.013 0.0 36.0 0.0

3 13 102.00 98.50 860.0 0.0041 0.013 0.0 24.0 0.0

4 14 98.50 98.00 263.0 0.0019 0.013 0.0 36.0 0.0
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Time span=0.00-30.00 hrs, dt=0.02 hrs, 1501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA11: 4.9 AC Runoff Area=4.900 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=7.62 cfs 0.846 af

SubcatchmentA12: 28.0 ac Runoff Area=28.000 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=43.53 cfs 4.833 af

SubcatchmentA13: 9.9 AC Runoff Area=9.900 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=15.39 cfs 1.709 af

SubcatchmentA14: 4.2 ac Runoff Area=4.200 ac  72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=6.53 cfs 0.725 af

SubcatchmentA15: 2.2 ac Runoff Area=2.200 ac  100.00% Impervious Runoff Depth=3.00"
Tc=0.0 min CN=100 Runoff=5.23 cfs 0.550 af

Reach 11: RE 109 Avg. Flow Depth=0.92' Max Vel=5.34 fps Inflow=7.62 cfs 0.846 af
24.0" Round Pipe n=0.013 L=505.0' S=0.0059'/" Capacity=17.44 cfs Outflow=7.49 cfs 0.846 af

Reach 12: RE 104 Avg. Flow Depth=2.60" Max Vel=7.80 fps Inflow=50.56 cfs 5.679 af
36.0" Round Pipe n=0.013 L=95.0' S=0.0053'/" Capacity=48.39 cfs Outflow=50.40 cfs 5.679 af

Reach 13: RE 111 Avg. Flow Depth=1.66" Max Vel=5.24 fps Inflow=15.39 cfs 1.709 af
24.0" Round Pipe n=0.013 L=860.0' S=0.0041'/" Capacity=14.43 cfs Outflow=14.56 cfs 1.709 af

Reach 14: RE 111 Avg. Flow Depth=1.82" Max Vel=4.43 fps Inflow=20.04 cfs 2.434 af
36.0" Round Pipe n=0.013 L=263.0' S=0.0019'" Capacity=29.08 cfs Outflow=19.91 cfs 2.434 af

Pond DET1: DET 1 Peak Elev=104.58"' Storage=7.468 af Inflow=69.42 cfs 8.662 af
Outflow=1.18 cfs 1.735 af

Total Runoff Area = 49.200 ac Runoff Volume = 8.662 af Average Runoff Depth = 2.11"
26.75% Pervious =13.160 ac  73.25% Impervious = 36.040 ac
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Type | 24-hr Rainfall

Summary for Subcatchment A13: 9.9 AC
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Detention Basin 1 - 100 year
Prepared by Kier and Wright

1.709 af, Depth= 2.07"

15.39 cfs @ 10.01 hrs, Volume

Runoff

0.02 hrs

0.00-30.00 hrs, dt=

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH

Type | 24-hr Rainfall

3.00"

CN  Description

91

Area (ac)

Urban industrial, 72% imp, HSG C

28.00% Pervious Area

9.900
2772
7.128

72.00% Impervious Area

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

Tc Length
(feet)

(min)

Direct Entry,

10.0

Subcatchment A13: 9.9 AC

Hydrograph

12

h

-

Type

- - = v = = = -

(sy0) moy4
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Summary for Reach 11: RE 109

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 4.900 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 7.62cfs @ 10.01 hrs, Volume= 0.846 af
Outflow = 749 cfs @ 10.05 hrs, Volume= 0.846 af, Atten=2%, Lag= 2.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 5.34 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 2.08 fps, Avg. Travel Time= 4.0 min

Peak Storage= 710 cf @ 10.03 hrs
Average Depth at Peak Storage= 0.92', Surface Width= 1.99'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 17.44 cfs

24.0" Round Pipe

n=0.013

Length= 505.0" Slope= 0.0059 /'

Inlet Invert= 108.00", Outlet Invert= 105.00'
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Reach 11: RE 109
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Hydrograph
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Summary for Reach 12: RE 104

[52] Hint: Inlet/Outlet conditions not evaluated
[55] Hint: Peak inflow is 104% of Manning's capacity

Inflow Area = 32.900 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 50.56 cfs @ 10.01 hrs, Volume= 5.679 af
Outflow = 50.40 cfs @ 10.02 hrs, Volume= 5.679 af, Atten=0%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 7.80 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 3.31 fps, Avg. Travel Time= 0.5 min

Peak Storage= 618 cf @ 10.02 hrs
Average Depth at Peak Storage= 2.60' , Surface Width= 2.04'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 48.39 cfs

36.0" Round Pipe

n=0.013

Length= 95.0" Slope= 0.0053"/'

Inlet Invert= 98.50', Outlet Invert= 98.00'
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Reach 12: RE 104

Hydrograph
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Detention Basin 1 - 100 year Type | 24-hr Rainfall=3.00"
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Summary for Reach 13: RE 111

[52] Hint: Inlet/Outlet conditions not evaluated
[55] Hint: Peak inflow is 107% of Manning's capacity

Inflow Area = 9.900 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 15.39 cfs @ 10.01 hrs, Volume= 1.709 af
Outflow = 14.56 cfs @ 10.09 hrs, Volume= 1.709 af, Atten= 5%, Lag=4.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 5.24 fps, Min. Travel Time= 2.7 min
Avg. Velocity = 2.11 fps, Avg. Travel Time= 6.8 min

Peak Storage= 2,399 cf @ 10.04 hrs
Average Depth at Peak Storage= 1.66', Surface Width= 1.50'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 14.43 cfs

24.0" Round Pipe

n=0.013

Length= 860.0" Slope= 0.0041"/"

Inlet Invert= 102.00', Outlet Invert= 98.50'
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Summary for Reach 14: RE 111

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach 13 OUTLET depth by 0.43' @ 10.16 hrs

Inflow Area = 14.100 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow 20.04 cfs @ 10.06 hrs, Volume= 2.434 af
Outflow

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 4.43 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.69 fps, Avg. Travel Time= 2.6 min

Peak Storage= 1,183 cf @ 10.07 hrs
Average Depth at Peak Storage= 1.82', Surface Width= 2.93'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 29.08 cfs

36.0" Round Pipe

n=0.013

Length= 263.0" Slope=0.0019 /'

Inlet Invert= 98.50', Outlet Invert= 98.00'

1991 cfs @ 10.09 hrs, Volume= 2.434 af, Atten= 1%, Lag= 1.8 min
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Type | 24-hr Rainfall

Reach 14: RE 111

Hydrograph
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Detention Basin 1 - 100 year Type | 24-hr Rainfall=3.00"
Prepared by Kier and Wright Printed 8/24/2023
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Summary for Pond DET1: DET 1

[63] Warning: Exceeded Reach 12 INLET depth by 6.03' @ 24.70 hrs
[63] Warning: Exceeded Reach 14 INLET depth by 5.98' @ 24.86 hrs

Inflow Area = 49.200 ac, 73.25% Impervious, Inflow Depth= 2.11"

Inflow = 69.42 cfs @ 10.04 hrs, Volume= 8.662 af

Outflow = 1.18 cfs @ 24.15 hrs, Volume= 1.735 af, Atten= 98%, Lag= 846.8 min
Primary = 1.18 cfs @ 24.15 hrs, Volume= 1.735 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Peak Elev=104.58' @ 24.15 hrs Storage= 7.468 af

Plug-Flow detention time= 733.6 min calculated for 1.734 af (20% of inflow)
Center-of-Mass det. time= 472.2 min ( 1,240.6 - 768.4 )

Volume Invert  Avail.Storage Storage Description
#1 97.50' 9.140 af Custom Stage Datalisted below
Elevation Cum.Store
(feet) (acre-feet)
97.50 0.000
105.00 7.910
106.00 9.140
Device Routing Invert Outlet Devices
#1  Primary 99.50' 4.5" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=1.18 cfs @ 24.15 hrs HW=104.58"' (Free Discharge)
T _1=0Orifice/Grate (Orifice Controls 1.18 cfs @ 10.65 fps)
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Appendix D

Detention Basin 2 100-Year 24-hour Storm Event
Calculations



4.8 ac

165'~30"

1991'~24" | $=0.005

23

N

1.8 ac

RE 118.6

Reach

120°'~36" | S=0.003

W

22

5.4 ac

20.7 ac

2257'~24" | §=0.005

21

RE 118.0

2.3ac

Routing Diagram for Detention Basin 2 - 100 year
Prepared by Kier & Wright, Printed 12/24/2024
HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC




Detention Basin 2 - 100 year
Prepared by Kier & Wright Printed 12/24/2024
HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

4.800 100 BASIN (A26)
51.000 91 Urban industrial, 72% imp, HSG C (A21, A22, A23, A24, A25)
55.800 92 TOTAL AREA




Detention Basin 2 - 100 year

Prepared by Kier & Wright
HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC

Printed 12/24/2024
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A
0.000 HSG B
51.000 HSG C A21, A22, A23, A24, A25
0.000 HSG D
4.800 Other A26
55.800 TOTAL AREA




Detention Basin 2 - 100 year
Prepared by Kier & Wright Printed 12/24/2024
HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC Page 4

Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 0.000 0.000 4.800 4.800 BASIN A26
0.000 0.000 51.000 0.000 0.000 51.000 Urban industrial, 72% imp A21,

A22,

A23,

A24,

A25

0.000 0.000 51.000 0.000 4.800 55.800 TOTAL AREA



Detention Basin 2 - 100 year
Prepared by Kier & Wright

Printed 12/24/2024

HydroCAD® 10.20-5¢_s/n 02379 © 2023 HydroCAD Software Solutions LLC Page 5
Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 21 113.30 101.90 2,257.0 0.0051 0.013 0.0 24.0 0.0

2 22 104.70 102.60 690.0 0.0030 0.013 0.0 36.0 0.0

3 23 113.80 104.50 1,991.0 0.0047 0.013 0.0 24.0 0.0

4 24 104.50 102.50 165.0 0.0121 0.013 0.0 30.0 0.0

5 25 102.10 101.70 120.0 0.0033 0.013 0.0 36.0 0.0

Node
Name



Detention Basin 2 - 100 year Type | 24-hr Rainfall=3.00"

Prepared by Kier & Wright Printed 12/24/2024
HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC Page 6

Time span=0.00-30.00 hrs, dt=0.02 hrs, 1501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA21:2.3 ac Runoff Area=2.300 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=3.58 cfs 0.397 af

SubcatchmentA22:20.7 ac Runoff Area=20.700 ac  72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=32.18 cfs 3.573 af

SubcatchmentA23:1.8 ac Runoff Area=1.800 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=2.80 cfs 0.311 af

SubcatchmentA24:20.8 ac Runoff Area=20.800 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=32.34 cfs 3.590 af

SubcatchmentA25:5.4 ac Runoff Area=5.400 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=8.40 cfs 0.932 af

SubcatchmentA26:4.8 ac Runoff Area=4.800 ac 100.00% Impervious Runoff Depth=3.00"
Tc=0.0 min  CN=100 Runoff=11.42 cfs 1.200 af

Reach 21: RE 118.0 Avg. Flow Depth=0.56" Max Vel=3.83 fps Inflow=3.58 cfs 0.397 af
24.0" Round Pipe n=0.013 L=2,257.0' S=0.0051"'/" Capacity=16.08 cfs Outflow=2.78 cfs 0.397 af

Reach 22: RE 109 Avg. Flow Depth=2.18" Max Vel=5.87 fps Inflow=33.11 cfs 3.970 af
36.0" Round Pipe n=0.013 L=690.0" S=0.0030'" Capacity=36.80 cfs Outflow=32.18 cfs 3.970 af

Reach 23: RE 118.6 Avg. Flow Depth=0.51" Max Vel=3.49 fps Inflow=2.80 cfs 0.311 af
24.0" Round Pipe n=0.013 L=1,991.0" S=0.0047'/" Capacity=15.46 cfs Outflow=2.20 cfs 0.311 af

Reach 24: RE 111 Avg. Flow Depth=1.59' Max Vel=10.04 fps Inflow=33.08 cfs 3.901 af
30.0" Round Pipe n=0.013 L=165.0" S=0.0121"'"" Capacity=45.16 cfs Outflow=32.98 cfs 3.901 af

Reach 25: RE 110 Avg. Flow Depth=2.54" Max Vel=6.21 fps Inflow=39.67 cfs 4.902 af
36.0" Round Pipe n=0.013 L=120.0" S=0.0033'" Capacity=38.51 cfs Outflow=39.51 cfs 4.902 af

Pond DET2: DET 2 Peak Elev=105.91' Storage=9.046 af Inflow=73.59 cfs 10.003 af
Outflow=1.08 cfs 1.443 af

Total Runoff Area = 55.800 ac Runoff Volume = 10.003 af Average Runoff Depth = 2.15"
25.59% Pervious = 14.280 ac  74.41% Impervious = 41.520 ac



Detention Basin 2 - 100 year

Prepared by Kier & Wright
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Type | 24-hr Rainfall=3.00"
Printed 12/24/2024
Page 7

Summary for Subcatchment A21:

Runoff 3.58 cfs @ 10.01 hrs, Volume=
Routed to Reach 21 : RE 118.0

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.

Type | 24-hr Rainfall=3.00"

2.3 ac

0.397 af, Depth= 2.07"

00-30.00 hrs, dt=0.02 hrs

Area (ac) CN Description
2.300 91 Urban industrial, 72% imp, HSG C
0.644 28.00% Pervious Area
1.656 72.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment A21: 2.3 ac
Hydrograph
00 1 S S B
| | | | | | | | I [3.58 cfs | | | | | | | | | | | | | | | | | | |
(' g . Typel24-hr
3', jRainfaH::?.. v
i1l @&  RunoffArea=2.300 ac
M 1/ - Runoff Volume=0.397 af
s 11 #4  Runoff Depth=2.07" |
2 F . S R S PP
I - Tc=10.0 min
I B - CN=91
S R
0- T :

s
0 1 2 3 4 5 6
Time (hours)

"I/'"'I/""I/'/"'I""I""'I""'I/'/"'I""'I/'/'"I/'/'"I/""I/"/"I""'I/'"'I/'/'"I/'"'I/""I'"'I""I""I""I""I""I
7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
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Printed 12/24/2024

Type | 24-hr Rainfall
2.07"

0.00-30.00 hrs, dt=0.02 hrs

3.573 af, Depth

Direct Entry,

imp, HSG C
(cfs)
Hydrograph

72%

28.00% Pervious Area
Subcatchment A22: 20.7 ac

SCS, Weighted-CN, Time Span

Summary for Subcatchment A22: 20.7 ac

72.00% Impervious Area
(ft/sec)

Urban industrial

3.00"
Slope Velocity Capacity Description
(ft/ft)

32.18 cfs @ 10.01 hrs, Volume

Routed to Reach 22 : RE 109
CN  Description

91

Area (ac)
20.700
5.796
14.904
Tc Length
(min)  (feet)
10.0

HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH

Detention Basin 2 - 100 year
Type | 24-hr Rainfall

Prepared by Kier & Wright
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3.00"

Page 9

Printed 12/24/2024

Type | 24-hr Rainfall
2.07"

0.00-30.00 hrs, dt=0.02 hrs

0.311 af, Depth

Direct Entry,

HSG C

imp,
Hydrograph

(cfs)

72%

28.00% Pervious Area

SCS, Weighted-CN, Time Span
Subcatchment A23: 1.8 ac

Summary for Subcatchment A23: 1.8 ac

72.00% Impervious Area
(ft/sec)

Urban industrial

3.00"
Slope Velocity Capacity Description
(ft/ft)

280 cfs@ 10.01 hrs, Volume

Routed to Reach 23 : RE 118.6
CN  Description

91

1.800
0.504
(feet)

1.296
Tc Length

Area (ac)
(min)

10.0

HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC

Detention Basin 2 - 100 year
Runoff by SCS TR-20 method, UH

Prepared by Kier & Wright
Type | 24-hr Rainfall

Runoff

r
ac

2
=3
1.800

I e e e e e e

(sy0) moy4

Time (hours)



3.00"
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Printed 12/24/2024

Type | 24-hr Rainfall
2.07"

0.00-30.00 hrs, dt=0.02 hrs

3.590 af, Depth

Direct Entry,

imp, HSG C
(cfs)
Hydrograph

72%

28.00% Pervious Area
Subcatchment A24: 20.8 ac

SCS, Weighted-CN, Time Span

Summary for Subcatchment A24: 20.8 ac

72.00% Impervious Area
(ft/sec)

Urban industrial

3.00"
Slope Velocity Capacity Description
(ft/ft)

32.34 cfs @ 10.01 hrs, Volume

CN  Description

91

5.824
14.976
(feet)

Routed to Reach 24 : RE 111
20.800

Tc Length

Area (ac)
(min)

10.0

HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH

Detention Basin 2 - 100 year
Type | 24-hr Rainfall

Prepared by Kier & Wright
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Type | 24-hr Rainfall

Page 11

Printed 12/24/2024
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Detention Basin 2 - 100 year
Prepared by Kier & Wright

Summary for Subcatchment A25: 5.4 ac

2.07"

0.932 af, Depth

8.40 cfs @ 10.01 hrs, Volume

o
«
A
L
o
Te)
N
<
5}
®©
o}
1
n o
gl
0}
2
£ 3
c X
=}
'

0.00-30.00 hrs, dt=0.02 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH

Type | 24-hr Rainfall

3.00"

CN  Description

Area (ac)

HSG C

imp,

72%

28.00% Pervious Area

Urban industrial

91

5.400

72.00% Impervious Area

1.512
3.888

(cfs)
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Summary for Subcatchment A26: 4.8 ac

0 (Instant runoff peak depends on dt)

[46] Hint: Tc

3.00"

= 1.200 af, Depth

1142 cfs@ 9.86 hrs, Volume

Runoff

Routed to Pond DET2 : DET 2

0.02 hrs

dt=

0.00-30.00 hrs,

Time Span

, UH=SCS, Weighted-CN,
3.00"

Runoff by SCS TR-20 method

Type | 24-hr Rainfall

CN  Description
100 BASIN

Area (ac)

4.800

*

100.00% Impervious Area
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(cfs)

(ft/sec)
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Summary for Reach 21: RE 118.0

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 2.300 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 3.58 cfs @ 10.01 hrs, Volume= 0.397 af
Outflow = 278 cfs @ 10.25 hrs, Volume= 0.397 af, Atten=22%, Lag= 14.5 min

Routed to Reach 22 : RE 109

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.83 fps, Min. Travel Time= 9.8 min
Avg. Velocity = 1.41 fps, Avg. Travel Time= 26.7 min

Peak Storage= 1,638 cf @ 10.09 hrs
Average Depth at Peak Storage= 0.56' , Surface Width= 1.80'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 16.08 cfs

24.0" Round Pipe

n=0.013

Length= 2,257.0' Slope= 0.0051"/"

Inlet Invert= 113.30', Outlet Invert= 101.90'
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Summary for Reach 22: RE 109

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach 21 OUTLET depth by 4.44' @ 10.02 hrs

Inflow Area = 23.000 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 33.11cfs @ 10.01 hrs, Volume= 3.970 af
Outflow = 32.18 cfs @ 10.07 hrs, Volume= 3.970 af, Atten= 3%, Lag= 3.5 min

Routed to Reach 25 : RE 110

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 5.87 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 2.16 fps, Avg. Travel Time= 5.3 min

Peak Storage= 3,794 cf @ 10.04 hrs
Average Depth at Peak Storage= 2.18', Surface Width= 2.68'
Bank-Full Depth= 3.00" Flow Area= 7.1 sf, Capacity= 36.80 cfs

36.0" Round Pipe

n=0.013

Length= 690.0" Slope= 0.0030 '/

Inlet Invert= 104.70', Outlet Invert= 102.60"
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Summary for Reach 23: RE 118.6

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 1.800 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 280 cfs @ 10.01 hrs, Volume= 0.311 af
Outflow = 220 cfs @ 10.24 hrs, Volume= 0.311 af, Atten=21%, Lag= 14.2 min

Routed to Reach 24 : RE 111

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.49 fps, Min. Travel Time= 9.5 min
Avg. Velocity = 1.28 fps, Avg. Travel Time= 26.0 min

Peak Storage= 1,255 cf @ 10.09 hrs
Average Depth at Peak Storage= 0.51', Surface Width= 1.74'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 15.46 cfs

24.0" Round Pipe

n=0.013

Length= 1,991.0" Slope= 0.0047'/'

Inlet Invert= 113.80', Outlet Invert= 104.50'
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Summary for Reach 24: RE 111

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach 23 OUTLET depth by 1.12' @ 10.00 hrs

Inflow Area = 22.600 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 33.08 cfs @ 10.01 hrs, Volume= 3.901 af
Outflow = 32.98 cfs @ 10.02 hrs, Volume= 3.901 af, Atten= 0%, Lag= 0.5 min

Routed to Pond DET2 : DET 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 10.04 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 3.57 fps, Avg. Travel Time= 0.8 min

Peak Storage= 543 cf @ 10.01 hrs
Average Depth at Peak Storage= 1.59', Surface Width=2.41'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity=45.16 cfs

30.0" Round Pipe

n=0.013

Length= 165.0' Slope=0.0121"/"

Inlet Invert= 104.50', Outlet Invert= 102.50'
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Summary for Reach 25: RE 110

[52] Hint: Inlet/Outlet conditions not evaluated
[55] Hint: Peak inflow is 103% of Manning's capacity
[61] Hint: Exceeded Reach 22 outlet invert by 2.04' @ 10.06 hrs

Inflow Area = 28.400 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 39.67 cfs @ 10.05 hrs, Volume= 4.902 af
Outflow = 39.51 cfs @ 10.07 hrs, Volume= 4.902 af, Atten= 0%, Lag= 0.7 min

Routed to Pond DET2 : DET 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 6.21 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.36 fps, Avg. Travel Time= 0.8 min

Peak Storage= 767 cf @ 10.06 hrs
Average Depth at Peak Storage= 2.54' , Surface Width= 2.15'
Bank-Full Depth= 3.00" Flow Area= 7.1 sf, Capacity= 38.51 cfs

36.0" Round Pipe

n=0.013

Length= 120.0" Slope= 0.0033 '/

Inlet Invert= 102.10', Outlet Invert= 101.70"



=3.00"
Printed 12/24/2024

Type | 24-hr Rainfall

Detention Basin 2 - 100 year
Prepared by Kier & Wright

Page 22

HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC

Reach 25: RE 110
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Summary for Pond DET2: DET 2

[63] Warning: Exceeded Reach 24 INLET depth by 1.35' @ 24.74 hrs
[63] Warning: Exceeded Reach 25 INLET depth by 3.71' @ 25.00 hrs

Inflow Area = 55.800 ac, 74.41% Impervious, Inflow Depth = 2.15"

Inflow = 73.59 cfs @ 10.04 hrs, Volume= 10.003 af

Outflow = 1.08 cfs @ 24.19 hrs, Volume= 1.443 af, Atten=99%, Lag= 848.9 min
Primary = 1.08 cfs @ 24.19 hrs, Volume= 1.443 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Peak Elev=105.91'@ 24.19 hrs Storage= 9.046 af

Plug-Flow detention time=829.2 min calculated for 1.442 af (14% of inflow)
Center-of-Mass det. time= 522.6 min ( 1,286.7 - 764.1)

Volume Invert Avail.Storage Storage Description
#1 100.00' 12.630 af Custom Stage Datalisted below
Elevation Cum.Store
(feet) (acre-feet)
100.00 0.000
107.00 10.710
108.00 12.630
Device Routing Invert Outlet Devices
#1  Primary 103.00" 5.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=1.08 cfs @ 24.19 hrs HW=105.91" (Free Discharge)
t _1=0rifice/Grate (Orifice Controls 1.08 cfs @ 7.92 fps)
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Appendix E

Detention Basin 3 100-Year 24-hour Storm Event
Calculations



Reach

285'~36" | $=0.0025

134'~36" | $=0.004

905'~30" | $=0.003

32 | ¢— 31

7.3 AC 15.0 AC

1115~30" | S=0.004

8.4AC

13.2AC

Routing Diagram for Detention Basin 3 - 100 year
Prepared by Kier and Wright, Printed 8/24/2023
HydroCAD® 10.10-5a s/n 02379 © 2020 HydroCAD Software Solutions LLC
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

3.000 100 BASIN (A35)
43.900 91 Urban industrial, 72% imp, HSG C (A31, A32, A33, A34)
46.900 92 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 HSG B
43.900 HSG C A31, A32, A33, A34
0.000 HSG D
3.000 Other A35
46.900 TOTAL AREA
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 0.000 0.000 3.000 3.000 BASIN A35
0.000 0.000 43.900 0.000 0.000 43.900 Urban industrial, 72% imp A31,
A32,
A33, A34
0.000 0.000 43.900 0.000 3.000 46.900 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 31 90.50 87.75 905.0 0.0030 0.013 0.0 30.0 0.0

2 32 87.75 87.00 285.0 0.0026 0.013 0.0 36.0 0.0

3 33 91.60 87.50 1,115.0 0.0037 0.013 0.0 30.0 0.0

4 34 87.50 87.00 134.0 0.0037 0.013 0.0 36.0 0.0
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Time span=0.00-30.00 hrs, dt=0.02 hrs, 1501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA31: 15.0 AC Runoff Area=15.000 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=23.32 cfs 2.589 af

SubcatchmentA32: 7.3 AC Runoff Area=7.300 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=11.35 cfs 1.260 af

SubcatchmentA33: 13.2 AC Runoff Area=13.200 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=20.52 cfs 2.278 af

SubcatchmentA34: 8.4 AC Runoff Area=8.400 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=13.06 cfs 1.450 af

SubcatchmentA35: 3.0 AC Runoff Area=3.000 ac 100.00% Impervious Runoff Depth=3.00"
Tc=0.0 min CN=100 Runoff=7.14 cfs 0.750 af

Reach 31: RE 95.5 Avg. Flow Depth=2.00' Max Vel=5.25 fps Inflow=23.32 cfs 2.589 af
30.0" Round Pipe n=0.013 L=905.0' S=0.0030'" Capacity=22.61 cfs Outflow=22.03 cfs 2.589 af

Reach 32: RE 96.0 Avg. Flow Depth=2.26" Max Vel=5.49 fps Inflow=31.48 cfs 3.849 af
36.0" Round Pipe n=0.013 L=285.0'" S=0.0026"'/" Capacity=34.22 cfs Outflow=31.26 cfs 3.849 af

Reach 33: RE 98.0 Avg. Flow Depth=1.66" Max Vel=5.60 fps Inflow=20.52 cfs 2.278 af
30.0" Round Pipe n=0.013 L=1,115.0' S=0.0037'/" Capacity=24.87 cfs Outflow=19.28 cfs 2.278 af

Reach 34: RE 102.5 Avg. Flow Depth=1.91" Max Vel=6.29 fps Inflow=29.87 cfs 3.728 af
36.0" Round Pipe n=0.013 L=134.0' S=0.0037'/" Capacity=40.74 cfs Outflow=29.78 cfs 3.728 af

Pond DET3: DET 3 Peak Elev=94.30" Storage=7.000 af Inflow=62.45 cfs 8.327 af
Outflow=1.11 cfs 1.844 af

Total Runoff Area = 46.900 ac Runoff Volume = 8.327 af Average Runoff Depth = 2.13"
26.21% Pervious =12.292 ac  73.79% Impervious = 34.608 ac
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Summary for Subcatchment A31: 15.0 AC

Runoff = 23.32 cfs @ 10.01 hrs, Volume= 2.589 af, Depth= 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Type | 24-hr Rainfall=3.00"

Area (ac) CN Description
15.000 91 Urban industrial, 72% imp, HSG C

4.200 28.00% Pervious Area
10.800 72.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment A31: 15.0 AC

Hydrograph
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Runoff

11.35cfs @ 10.01 hrs, Volume=

Summary for Subcatchment A32: 7.3 AC

1.260 af, Depth= 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Type | 24-hr Rainfall=3.00"

Area (ac) CN Description

7.300 91 Urban industrial, 72% imp, HSG C

2.044 28.00% Pervious Area

5.256 72.00% Impervious Area

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

Subcatchment A32: 7.3 AC
Hydrograph

(75 S S '8 Runof]
el |  [A185c] (8 o
1] IERERNNEN EERREEREES o Type|24-hr7

104 ::::::::‘/:::::::::::Ramfallp300“
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Flow (cfs)

0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)




Z:\2023\A23500\DOCS\CIVIL\SD calcs\

Detention Basin 3 - 100 year Type | 24-hr Rainfall=3.00"
Prepared by Kier and Wright Printed 8/24/2023
HydroCAD® 10.10-5a s/n 02379 © 2020 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment A33: 13.2 AC

Runoff = 20.52 cfs @ 10.01 hrs, Volume= 2.278 af, Depth= 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Type | 24-hr Rainfall=3.00"

Area (ac) CN Description
13.200 91 Urban industrial, 72% imp, HSG C

3.696 28.00% Pervious Area
9.504 72.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment A33: 13.2 AC
Hydrograph
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Summary for Subcatchment A34: 8.4 AC

Runoff 13.06 cfs @ 10.01 hrs, Volume= 1.450 af, Depth= 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Type | 24-hr Rainfall=3.00"

Area (ac) CN Description
8.400 91 Urban industrial, 72% imp, HSG C

2.352 28.00% Pervious Area
6.048 72.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment A34: 8.4 AC
I<Q-.om_.m_o:

I I I

[ N [ R [

o T | @ Runofi]
[} |

|
|
L e -

! ‘l_.m_% ‘_‘ N?E
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Summary for Reach 31: RE 95.5

[52] Hint: Inlet/Outlet conditions not evaluated
[55] Hint: Peak inflow is 103% of Manning's capacity

Inflow Area = 15.000 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 23.32cfs @ 10.01 hrs, Volume= 2.589 af
Outflow = 22.03cfs @ 10.09 hrs, Volume= 2.589 af, Atten=6%, Lag= 5.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 5.25 fps, Min. Travel Time= 2.9 min
Avg. Velocity = 2.06 fps, Avg. Travel Time= 7.3 min

Peak Storage= 3,809 cf @ 10.04 hrs
Average Depth at Peak Storage= 2.00', Surface Width= 2.00'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 22.61 cfs

30.0" Round Pipe

n=0.013

Length= 905.0" Slope= 0.0030 /'

Inlet Invert= 90.50', Outlet Invert= 87.75'



3.00"
Page 13

Printed 8/24/2023

Type | 24-hr Rainfall

Reach 31: RE 95.5

Hydrograph

HydroCAD® 10.10-5a s/n 02379 © 2020 HydroCAD Software Solutions LLC
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Summary for Reach 32: RE 96.0

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach 31 OUTLET depth by 0.48' @ 10.16 hrs

Inflow Area = 22.300 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow 31.48 cfs @ 10.06 hrs, Volume= 3.849 af
Outflow

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 5.49 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 2.14 fps, Avg. Travel Time= 2.2 min

Peak Storage= 1,627 cf @ 10.07 hrs
Average Depth at Peak Storage= 2.26', Surface Width= 2.59'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 34.22 cfs

36.0" Round Pipe

n=0.013

Length= 285.0" Slope= 0.0026 /'

Inlet Invert= 87.75', Outlet Invert= 87.00'

31.26 cfs @ 10.09 hrs, Volume= 3.849 af, Atten= 1%, Lag= 1.6 min
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Reach 32: RE 96.0

Hydrograph
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Summary for Reach 33: RE 98.0

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 13.200 ac, 72.00% Impervious, Inflow Depth = 2.07"

Inflow = 20.52 cfs @ 10.01 hrs, Volume= 2.278 af

Outflow = 19.28 cfs @ 10.10 hrs, Volume= 2.278 af, Atten=6%, Lag= 5.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 5.60 fps, Min. Travel Time= 3.3 min
Avg. Velocity = 2.10 fps, Avg. Travel Time= 8.8 min

Peak Storage= 3,849 cf @ 10.05 hrs
Average Depth at Peak Storage= 1.66', Surface Width= 2.36'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 24.87 cfs

30.0" Round Pipe

n=0.013

Length=1,115.0' Slope= 0.0037 /'

Inlet Invert= 91.60', Outlet Invert= 87.50'
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Reach 33: RE 98.0

Hydrograph
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Summary for Reach 34: RE 102.5

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach 33 OUTLET depth by 0.36' @ 10.16 hrs

Inflow Area = 21.600 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow 29.87 cfs @ 10.06 hrs, Volume= 3.728 af
Outflow

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 6.29 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 2.39 fps, Avg. Travel Time= 0.9 min

Peak Storage= 635 cf @ 10.07 hrs
Average Depth at Peak Storage= 1.91', Surface Width= 2.89'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 40.74 cfs

36.0" Round Pipe

n=0.013

Length= 134.0" Slope= 0.0037 /'

Inlet Invert= 87.50', Outlet Invert= 87.00'

29.78 cfs @ 10.07 hrs, Volume= 3.728 af, Atten= 0%, Lag= 0.6 min
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Type | 24-hr Rainfall

Reach 34: RE 102.5
Hydrograph
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Summary for Pond DET3: DET 3

[63] Warning: Exceeded Reach 32 INLET depth by 6.45' @ 24.90 hrs
[63] Warning: Exceeded Reach 34 INLET depth by 6.71' @ 24.88 hrs

Inflow Area = 46.900 ac, 73.79% Impervious, Inflow Depth = 2.13"

Inflow = 62.45 cfs @ 10.08 hrs, Volume= 8.327 af

Outflow = 1.11cfs @ 10.00 hrs, Volume= 1.844 af, Atten=98%, Lag= 0.0 min
Primary = 1.11 cfs @ 10.00 hrs, Volume= 1.844 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Peak Elev=94.30' @ 24.21 hrs Storage= 7.000 af

Plug-Flow detention time= 688.0 min calculated for 1.844 af (22% of inflow)
Center-of-Mass det. time= 430.5 min ( 1,199.6 - 769.1 )

Volume Invert  Avail.Storage Storage Description
#1 87.00' 12.930 af Custom Stage Datal.isted below
Elevation Cum.Store
(feet) (acre-feet)
87.00 0.000
99.00 11.500
100.00 12.930
Device Routing Invert Outlet Devices
#1  Primary 89.00' Pump

Discharges@0.00'
Flow (gpm)= 500.0
Head (feet)= 3.00

Primary OutFlow Max=1.11 cfs @ 10.00 hrs HW=89.14" (Free Discharge)
1=Pump (Pump Controls 1.11 cfs)
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Appendix F

Detention Basin 4 100-Year 24-hour Storm Event
Calculations
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460'~24" | $=0.01 / 40 AC
— %2 I ‘A |
D
10.4 AC RE 109.4
DET 4
180'~48" | $=0.01
51
9AC RET09
80'~48" | §=0.007
18.8§:
47
—D | 44 .
46 | 125'~42" | S=0.007
RE%Q.O
17.4 AC RET14.5
RE T14.5
1240'~30" | $=0.005
1240'~30" | S0.005
> 43
2400'~36" | 5=0.007
16.3 AC
RE 1215 > | 45
17.8 AC RE 121.5
1050°'~30" | $S=0.007
41 | —D | 42
RE135.0 RE 135.0
17.9 AC
16.2 AC
Reach A Routing Diagram for Detention Basin 4 - 100 year
Prepared by Kier & Wright, Printed 12/24/2024
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

127.800 91  Urban industrial, 72% imp, HSG C (Ad41, Ad2, A43, Add, A45, A46, A51, A52, A53)
3400 100  basin (A55)
131.200 91  TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A
0.000 HSG B
127.800 HSG C A41, A42, A43, A44, A45, A46, A51, A52, A53
0.000 HSG D
3.400 Other A55
131.200 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers

0.000 0.000 127.800 0.000 0.000 127.800  Urban industrial, 72% imp A41,
A42,
A43,
A44,
A45,
A406,
A51,
A52,
A53

0.000 0.000 0.000 0.000 3.400 3.400 basin A55

0.000 0.000 127.800 0.000 3.400 131.200 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 4 128.00 121.00 1,050.0 0.0067 0.013 0.0 30.0 0.0

2 42 121.00 103.60 2,400.0 0.0073 0.013 0.0 36.0 0.0

3 43 117.50 111.30 1,240.0 0.0050 0.013 0.0 30.0 0.0

4 44 108.50 104.20 1,430.0 0.0030 0.013 0.0 42.0 0.0

5 45 117.50 111.30 1,240.0 0.0050 0.013 0.0 30.0 0.0

6 46 104.50 103.60 125.0 0.0072 0.013 0.0 42.0 0.0

7 47 103.90 103.30 80.0 0.0075 0.013 0.0 48.0 0.0

8 51 100.00 97.70 180.0 0.0128 0.013 0.0 48.0 0.0

9 52 103.00 98.40 460.0 0.0100 0.013 0.0 24.0 0.0

Node
Name
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Time span=0.00-30.00 hrs, dt=0.02 hrs, 1501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentA41:16.2 AC Runoff Area=16.200 ac  72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=25.19 cfs 2.796 af

SubcatchmentA42:17.9 AC Runoff Area=17.900 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=27.83 cfs 3.090 af

SubcatchmentA43:16.3 AC Runoff Area=16.300 ac  72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=25.34 cfs 2.813 af

SubcatchmentA44:17.4 AC Runoff Area=17.400 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=27.05 cfs 3.003 af

SubcatchmentA45:17.8 AC Runoff Area=17.800 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=27.67 cfs 3.072 af

SubcatchmentA46:18.8 AC Runoff Area=18.800 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=29.23 cfs 3.245 af

SubcatchmentA51:9 AC Runoff Area=9.000 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=13.99 cfs 1.553 af

SubcatchmentA52:10.4 AC Runoff Area=10.400 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=16.17 cfs 1.795 af

SubcatchmentA53:4.0 AC Runoff Area=4.000 ac 72.00% Impervious Runoff Depth=2.07"
Tc=10.0 min CN=91 Runoff=6.22 cfs 0.690 af

SubcatchmentA55:3.4 AC Runoff Area=3.400 ac 100.00% Impervious Runoff Depth=3.00"
Tc=0.0 min  CN=100 Runoff=8.09 cfs 0.850 af

Reach 41: RE 135.0 Avg. Flow Depth=1.58'" Max Vel=7.44 fps Inflow=25.19 cfs 2.796 af
30.0" Round Pipe n=0.013 L=1,050.0" S=0.0067"'/" Capacity=33.49 cfs Outflow=24.36 cfs 2.796 af

Reach 42: RE 135.0 Avg. Flow Depth=2.04' Max Vel=8.94 fps Inflow=49.99 cfs 5.886 af
36.0" Round Pipe n=0.013 L=2,400.0' S=0.0073'/" Capacity=56.79 cfs Outflow=45.73 cfs 5.886 af

Reach43: RE121.5 Avg. Flow Depth=1.73'" Max Vel=6.60 fps Inflow=25.34 cfs 2.813 af
30.0" Round Pipe n=0.013 L=1,240.0" S=0.0050'"" Capacity=29.00 cfs Outflow=23.90 cfs 2.813 af

Reach 44: RE 114.5 Avg. Flow Depth=2.39' Max Vel=6.38 fps Inflow=47.42 cfs 5.817 af
42.0" Round Pipe n=0.013 L=1,430.0' S=0.0030'"" Capacity=55.17 cfs Outflow=44.56 cfs 5.817 af

Reach 45: RE121.5 Avg. Flow Depth=1.86" Max Vel=6.69 fps Inflow=27.67 cfs 3.072 af
30.0" Round Pipe n=0.013 L=1,240.0" S=0.0050'"" Capacity=29.00 cfs Outflow=26.06 cfs 3.072 af

Reach 46: RE 114.5 Avg. Flow Depth=3.01" Max Vel=10.12 fps Inflow=88.71 cfs 12.134 af
42.0" Round Pipe n=0.013 L=125.0' S=0.0072'/" Capacity=85.37 cfs Outflow=88.59 cfs 12.134 af
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Reach 47: RE 109.0 Avg. Flow Depth=3.53' Max Vel=11.28 fps Inflow=131.35 cfs 18.019 af

48.0" Round Pipe n=0.013 L=80.0" S=0.0075'/" Capacity=124.40 cfs Outflow=131.23 cfs 18.019 af

Reach 51: RE 109 Avg. Flow Depth=2.86' Max Vel=14.53 fps Inflow=139.72 cfs 19.573 af
48.0" Round Pipe n=0.013 L=180.0' S=0.0128'/" Capacity=162.37 cfs Outflow=139.56 cfs 19.573 af

Reach 52: RE 109.4 Avg. Flow Depth=1.25" Max Vel=7.82 fps Inflow=16.17 cfs 1.795 af
24.0" Round Pipe n=0.013 L=460.0' S=0.0100'" Capacity=22.62 cfs Outflow=16.03 cfs 1.795 af

Pond DET4: DET 4 Peak Elev=106.95' Storage=18.914 af Inflow=158.06 cfs 22.908 af
Outflow=3.34 cfs 5.519 af

Total Runoff Area = 131.200 ac Runoff Volume = 22.908 af Average Runoff Depth =2.10"
27.27% Pervious = 35.784 ac  72.73% Impervious = 95.416 ac
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Type | 24-hr Rainfall
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Detention Basin 4 - 100 year
Prepared by Kier & Wright

Summary for Subcatchment A41: 16.2 AC
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0.00-30.00 hrs, dt=0.02 hrs

SCS, Weighted-CN, Time Span

3.00"

Runoff by SCS TR-20 method, UH

Type | 24-hr Rainfall

CN  Description

Area (ac)

HSG C

imp,

72%

28.00% Pervious Area

Urban industrial

91

16.200

4.536
11.664

72.00% Impervious Area

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

Tc Length
(feet)

(min)

Direct Entry,
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Subcatchment A41: 16.2 AC
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Type | 24-hr Rainfall
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Detention Basin 4 - 100 year
Prepared by Kier & Wright

Summary for Subcatchment A42: 17.9 AC

2.07"

= 3.090 af, Depth

27.83 cfs @ 10.01 hrs, Volume

Routed to Reach 42 : RE 135.0

Runoff

0.00-30.00 hrs, dt=0.02 hrs

SCS, Weighted-CN, Time Span

3.00"

Runoff by SCS TR-20 method, UH

Type | 24-hr Rainfall

CN  Description

Area (ac)

HSG C

imp,

72%

28.00% Pervious Area

Urban industrial

91
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72.00% Impervious Area
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Type | 24-hr Rainfall
2.07"

0.00-30.00 hrs, dt=0.02 hrs

2.813 af, Depth

Direct Entry,

72% imp, HSG C
(cfs)
Hydrograph

28.00% Pervious Area

SCS, Weighted-CN, Time Span
Subcatchment A43: 16.3 AC

(ft/sec)

Summary for Subcatchment A43: 16.3 AC

72.00% Impervious Area

Urban industrial

3.00"
(ft/ft)

Slope Velocity Capacity Description

25.34 cfs @ 10.01 hrs, Volume

CN  Description
91
4.564
(feet)

11.736

16.300
Tc Length

Routed to Reach 43 : RE 121.5
(min)

Area (ac)
10.0

HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH

Detention Basin 4 - 100 year
Type | 24-hr Rainfall

Prepared by Kier & Wright
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Type | 24-hr Rainfall

Detention Basin 4 - 100 year
Prepared by Kier & Wright
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Summary for Subcatchment A44: 17.4 AC

2.07"

= 3.003 af, Depth

27.05cfs @ 10.01 hrs, Volume

Routed to Reach 44 : RE 114.5

Runoff

0.00-30.00 hrs, dt=0.02 hrs

SCS, Weighted-CN, Time Span

3.00"

Runoff by SCS TR-20 method, UH

Type | 24-hr Rainfall

CN  Description

Area (ac)

HSG C

imp,

72%

28.00% Pervious Area

Urban industrial

91

17.400

4.872
12.528

72.00% Impervious Area
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Type | 24-hr Rainfall
2.07"

0.00-30.00 hrs, dt=0.02 hrs

3.072 af, Depth

Direct Entry,

72% imp, HSG C
(cfs)
Hydrograph

28.00% Pervious Area

SCS, Weighted-CN, Time Span
Subcatchment A45: 17.8 AC

(ft/sec)

Summary for Subcatchment A45: 17.8 AC

72.00% Impervious Area

Urban industrial

3.00"
(ft/ft)

Slope Velocity Capacity Description

27.67 cfs @ 10.01 hrs, Volume

CN  Description
91
4.984
(feet)

12.816

17.800
Tc Length

Routed to Reach 45 : RE 121.5
(min)

Area (ac)
10.0

HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH

Detention Basin 4 - 100 year
Type | 24-hr Rainfall

Prepared by Kier & Wright

Runoff
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Type | 24-hr Rainfall
2.07"

0.00-30.00 hrs, dt=0.02 hrs

3.245 af, Depth

Direct Entry,

imp, HSG C
(cfs)
Hydrograph

72%

28.00% Pervious Area
Subcatchment A46: 18.8 AC

SCS, Weighted-CN, Time Span

Summary for Subcatchment A46: 18.8 AC

72.00% Impervious Area
(ft/sec)

Urban industrial

3.00"
Slope Velocity Capacity Description
(ft/ft)

29.23 cfs @ 10.01 hrs, Volume

Routed to Reach 46 : RE 114.5
CN  Description

91

5.264
13.536
(feet)

18.800
Tc Length

Area (ac)
(min)

10.0

HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC

Detention Basin 4 - 100 year
Runoff by SCS TR-20 method, UH

Prepared by Kier & Wright
Type | 24-hr Rainfall

Runoff
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Type | 24-hr Rainfall
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Detention Basin 4 - 100 year
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Summary for Subcatchment A51: 9 AC

2.07"

= 1.553 af, Depth

13.99 cfs @ 10.01 hrs, Volume
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0.00-30.00 hrs, dt=0.02 hrs

SCS, Weighted-CN, Time Span

3.00"

Runoff by SCS TR-20 method, UH

Type | 24-hr Rainfall

CN  Description

Area (ac)

72%

28.00% Pervious Area

Urban industrial

91

9.000
2.520
6.480

imp, HSG C

72.00% Impervious Area

(cfs)

(ft/sec)

Slope Velocity Capacity Description

(ft/ft)
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Type | 24-hr Rainfall
2.07"

0.00-30.00 hrs, dt=0.02 hrs

1.795 af, Depth

Direct Entry,

imp, HSG C
(cfs)
Hydrograph

72%

28.00% Pervious Area
Subcatchment A52: 10.4 AC

SCS, Weighted-CN, Time Span

Summary for Subcatchment A52: 10.4 AC

72.00% Impervious Area
(ft/sec)

Urban industrial

3.00"
Slope Velocity Capacity Description
(ft/ft)

16.17 cfs @ 10.01 hrs, Volume

Routed to Reach 52 : RE 109.4
CN  Description

91

2.912
7.488
(feet)

10.400
Tc Length

Area (ac)
(min)

10.0

HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC

Detention Basin 4 - 100 year
Runoff by SCS TR-20 method, UH

Prepared by Kier & Wright
Type | 24-hr Rainfall

Runoff
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Detention Basin 4 - 100 year
Prepared by Kier & Wright

Summary for Subcatchment A53: 4.0 AC

2.07"

= 0.690 af, Depth

6.22cfs @ 10.01 hrs, Volume
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0.00-30.00 hrs, dt=0.02 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH

Type | 24-hr Rainfall

3.00"

CN  Description

91

Area (ac)

HSG C

imp,

72%

28.00% Pervious Area

72.00% Impervious Area

Urban industrial

4.000
1.120
2.880

Slope Velocity Capacity Description

(ft/ft)

Tc Length

(min)

(cfs)

(ft/sec)

(feet)

Direct Entry,

10.0

Subcatchment A53: 4.0 AC

Hydrograph
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0.02 hrs

dt

Type | 24-hr Rainfall
3.00"

0.00-30.00 hrs

0.850 af, Depth

SCS, Weighted-CN, Time Span

Summary for Subcatchment A55: 3.4 AC

100.00% Impervious Area

3.00"

8.09cfs@ 9.86 hrs, Volume

Routed to Pond DET4 : DET 4
CN  Description

0 (Instant runoff peak depends on dt)
100 basin

Area (ac)
3.400
3.400

HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC

Detention Basin 4 - 100 year
Runoff by SCS TR-20 method, UH

Prepared by Kier & Wright
[46] Hint: Tc

Runoff

Type | 24-hr Rainfall

*

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

Tc Length
(feet)

(min)

Direct Entry,

Subcatchment A55: 3.4 AC
Hydrograph
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Detention Basin 4 - 100 year Type | 24-hr Rainfall=3.00"
Prepared by Kier & Wright Printed 12/24/2024
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Summary for Reach 41: RE 135.0

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 16.200 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 2519 cfs @ 10.01 hrs, Volume= 2.796 af
Outflow = 24.36 cfs @ 10.08 hrs, Volume= 2.796 af, Atten=3%, Lag=4.1 min

Routed to Reach 42 : RE 135.0

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 7.44 fps, Min. Travel Time= 2.4 min
Avg. Velocity = 2.87 fps, Avg. Travel Time= 6.1 min

Peak Storage= 3,439 cf @ 10.04 hrs
Average Depth at Peak Storage= 1.58', Surface Width=2.41'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 33.49 cfs

30.0" Round Pipe

n=0.013

Length= 1,050.0" Slope= 0.0067 '/

Inlet Invert= 128.00', Outlet Invert= 121.00"
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Type | 24-hr Rainfall

Reach 41: RE 135.0

Hydrograph

HydroCAD® 10.20-5¢ s/n 02379 © 2023 HydroCAD Software Solutions LLC

Detention Basin 4 - 100 year
Prepared by Kier & Wright
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Detention Basin 4 - 100 year Type | 24-hr Rainfall=3.00"
Prepared by Kier & Wright Printed 12/24/2024
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Summary for Reach 42: RE 135.0

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach 41 OUTLET depth by 0.69' @ 10.16 hrs

Inflow Area = 34.100 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 49.99 cfs @ 10.04 hrs, Volume= 5.886 af
Outflow = 4573 cfs @ 10.16 hrs, Volume= 5.886 af, Atten=9%, Lag= 7.5 min

Routed to Reach 47 : RE 109.0

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 8.94 fps, Min. Travel Time= 4.5 min
Avg. Velocity = 3.29 fps, Avg. Travel Time= 12.1 min

Peak Storage= 12,302 cf @ 10.09 hrs
Average Depth at Peak Storage= 2.04', Surface Width= 2.80'
Bank-Full Depth= 3.00" Flow Area= 7.1 sf, Capacity= 56.79 cfs

36.0" Round Pipe

n=0.013

Length=2,400.0' Slope= 0.0073 "/

Inlet Invert= 121.00', Outlet Invert= 103.60"



3.00"
Page 21

Printed 12/24/2024

Type | 24-hr Rainfall

Reach 42: RE 135.0

Hydrograph
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Detention Basin 4 - 100 year
Prepared by Kier & Wright
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Detention Basin 4 - 100 year Type | 24-hr Rainfall=3.00"
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Summary for Reach 43: RE 121.5

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 16.300 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 25.34 cfs @ 10.01 hrs, Volume= 2.813 af
Outflow = 23.90 cfs @ 10.10 hrs, Volume= 2.813 af, Atten=6%, Lag= 5.3 min

Routed to Reach 44 : RE 114.5

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 6.60 fps, Min. Travel Time= 3.1 min
Avg. Velocity = 2.50 fps, Avg. Travel Time= 8.3 min

Peak Storage= 4,503 cf @ 10.04 hrs
Average Depth at Peak Storage= 1.73', Surface Width= 2.31"
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 29.00 cfs

30.0" Round Pipe

n=0.013

Length= 1,240.0" Slope= 0.0050 '/

Inlet Invert= 117.50', Outlet Invert= 111.30"



3.00"

Printed 12/24/2024
Page 23

Type | 24-hr Rainfall

Reach 43: RE 121.5

Hydrograph
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Detention Basin 4 - 100 year
Prepared by Kier & Wright
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Summary for Reach 44: RE 114.5

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 33.700 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 4742 cfs @ 10.04 hrs, Volume= 5.817 af
Outflow = 4456 cfs @ 10.15 hrs, Volume= 5.817 af, Atten=6%, Lag= 6.4 min

Routed to Reach 46 : RE 114.5

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 6.38 fps, Min. Travel Time= 3.7 min
Avg. Velocity = 2.36 fps, Avg. Travel Time= 10.1 min

Peak Storage= 9,994 cf @ 10.09 hrs
Average Depth at Peak Storage= 2.39', Surface Width= 3.26'
Bank-Full Depth= 3.50" Flow Area= 9.6 sf, Capacity= 55.17 cfs

42.0" Round Pipe

n=0.013

Length= 1,430.0" Slope= 0.0030 '/

Inlet Invert= 108.50', Outlet Invert= 104.20"
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Type | 24-hr Rainfall
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Detention Basin 4 - 100 year
Prepared by Kier & Wright

Reach 44: RE 114.5
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Detention Basin 4 - 100 year Type | 24-hr Rainfall=3.00"
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Summary for Reach 45: RE 121.5

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 17.800 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 27.67 cfs @ 10.01 hrs, Volume= 3.072 af
Outflow = 26.06 cfs @ 10.10 hrs, Volume= 3.072 af, Atten=6%, Lag= 5.3 min

Routed to Reach 46 : RE 114.5

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 6.69 fps, Min. Travel Time= 3.1 min
Avg. Velocity = 2.57 fps, Avg. Travel Time= 8.1 min

Peak Storage= 4,848 cf @ 10.05 hrs
Average Depth at Peak Storage= 1.86', Surface Width=2.19'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 29.00 cfs

30.0" Round Pipe

n=0.013

Length= 1,240.0" Slope= 0.0050 '/

Inlet Invert= 117.50', Outlet Invert= 111.30"
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Reach 45: RE 121.5

Hydrograph
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Detention Basin 4 - 100 year Type | 24-hr Rainfall=3.00"

Prepared by Kier & Wright Printed 12/24/2024
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Summary for Reach 46: RE 114.5

[52] Hint: Inlet/Outlet conditions not evaluated
[55] Hint: Peak inflow is 104% of Manning's capacity
[62] Hint: Exceeded Reach 44 OUTLET depth by 0.93' @ 10.10 hrs

Inflow Area = 70.300 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 88.71cfs @ 10.09 hrs, Volume= 12.134 af
Outflow = 88.59 cfs @ 10.10 hrs, Volume= 12.134 af, Atten= 0%, Lag= 0.5 min

Routed to Reach 47 : RE 109.0

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 10.12 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 3.97 fps, Avg. Travel Time= 0.5 min

Peak Storage= 1,100 cf @ 10.09 hrs
Average Depth at Peak Storage= 3.01', Surface Width= 2.43'
Bank-Full Depth= 3.50" Flow Area= 9.6 sf, Capacity= 85.37 cfs

42.0" Round Pipe

n=0.013

Length= 125.0" Slope= 0.0072"'/"

Inlet Invert= 104.50', Outlet Invert= 103.60"
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Summary for Reach 47: RE 109.0

[52] Hint: Inlet/Outlet conditions not evaluated

[55] Hint: Peak inflow is 106% of Manning's capacity

[62] Hint: Exceeded Reach 42 OUTLET depth by 1.87' @ 10.14 hrs
[63] Warning: Exceeded Reach 46 INLET depth by 0.07' @ 10.16 hrs

Inflow Area = 104.400 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 131.35cfs @ 10.12 hrs, Volume= 18.019 af
Outflow = 131.23 cfs @ 10.13 hrs, Volume= 18.019 af, Atten= 0%, Lag= 0.3 min

Routed to Reach 51 : RE 109

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 11.28 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.46 fps, Avg. Travel Time= 0.3 min

Peak Storage= 939 cf @ 10.13 hrs
Average Depth at Peak Storage= 3.53', Surface Width= 2.58'
Bank-Full Depth=4.00" Flow Area= 12.6 sf, Capacity= 124.40 cfs

48.0" Round Pipe

n=0.013

Length= 80.0" Slope= 0.0075"/"

Inlet Invert= 103.90', Outlet Invert= 103.30"
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Summary for Reach 51: RE 109

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 113.400 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 139.72cfs @ 10.12 hrs, Volume= 19.573 af
Outflow = 139.56 cfs @ 10.12 hrs, Volume= 19.573 af, Atten=0%, Lag= 0.4 min

Routed to Pond DET4 : DET 4

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 14.53 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 5.53 fps, Avg. Travel Time= 0.5 min

Peak Storage= 1,730 cf @ 10.12 hrs
Average Depth at Peak Storage= 2.86', Surface Width= 3.61"
Bank-Full Depth= 4.00" Flow Area= 12.6 sf, Capacity= 162.37 cfs

48.0" Round Pipe

n=0.013

Length= 180.0" Slope= 0.0128 "'/

Inlet Invert= 100.00', Outlet Invert= 97.70'
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Reach 51: RE 109

Hydrograph
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Summary for Reach 52: RE 109.4

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 10.400 ac, 72.00% Impervious, Inflow Depth = 2.07"
Inflow = 16.17 cfs @ 10.01 hrs, Volume= 1.795 af
Outflow = 16.03 cfs @ 10.04 hrs, Volume= 1.795 af, Atten=1%, Lag= 1.7 min

Routed to Pond DET4 : DET 4

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Max. Velocity= 7.82 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 3.17 fps, Avg. Travel Time= 2.4 min

Peak Storage= 946 cf @ 10.02 hrs
Average Depth at Peak Storage= 1.25', Surface Width= 1.94"
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 22.62 cfs

24.0" Round Pipe

n=0.013

Length= 460.0" Slope= 0.0100 "/

Inlet Invert= 103.00', Outlet Invert= 98.40'
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Summary for Pond DET4: DET 4

[63] Warning: Exceeded Reach 51 INLET depth by 6.77' @ 24.96 hrs
[63] Warning: Exceeded Reach 52 INLET depth by 3.91' @ 24.50 hrs

Inflow Area = 131.200 ac, 72.73% Impervious, Inflow Depth = 2.10"

Inflow = 158.06 cfs @ 10.10 hrs, Volume= 22.908 af

Outflow = 3.34 cfs @ 10.04 hrs, Volume= 5.519 af, Atten=98%, Lag= 0.0 min
Primary = 3.34 cfs @ 10.04 hrs, Volume= 5.519 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Peak Elev=106.95' @ 24.22 hrs Storage= 18.914 af

Plug-Flow detention time=666.8 min calculated for 5.515 af (24% of inflow)
Center-of-Mass det. time=422.8 min ( 1,201.2-778.4)

Volume Invert Avail.Storage Storage Description

#1 96.00' 21.400 af Custom Stage DatalListed below
Elevation Cum.Store

(feet) (acre-feet)

96.00 0.000

107.00 19.000

108.00 21.400
Device Routing Invert Outlet Devices

#1  Primary 99.00' Pump

Discharges@0.00'

Flow (gpm)= 1,500.0
Head (feet)= 4.00

Primary OutFlow Max=3.34 cfs @ 10.04 hrs HW=99.14" (Free Discharge)
L1=Pump (Pump Controls 3.34 cfs)
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TABLE 1: RETENTION BASIN SIZING

¥ This required storage is for a 48 hr 10-year event x 2

County Standards D-3 Urban 48-Hr Storm (Zone 3) 1.67° (01567
100 year 10 day storm 5.01° Per NOAA

* Daes not inicude Infitration and includes 1° freeboard abave maximum woter elevation

“* infiftration Rate- Rew infiftration Rate with safety foctor of 2
*** Includes Volume infiftrated and No Available Freeboard

FIGURE 2: IPC PHASE Il SITE PLAN

DETENTION
BASIN 2

PAVILION PARKWAY

DETENTION
BASIN 3 PROMONTORY PARKWAY
’
BUILDING 3
DETENTION
BASIN 1
,
u
BUILDING 2 N &
. <
=]
3
BUILDING 1 9
&
DETENTION z
= BASIN 4 K
SCHULTE ROAD
BUILDING 4
BUILDING 5

IPClt
RETENTION BASIN SIZING CALCULATIONS FOR 2 X 10 YEAR - 48 HR STORM
Area Type i in Si: i
bl Total Area Run OFf Volume (10 year-4shrxz) | Heduired Storage'[lu Bal"" 5":’ Provided it
Pond (Basin) Pavement Roof Gravel \andscape year-48hr x 2) rlcuding Freebourd Volume)
SF. SF SF SF SF.
SF. Acres. cr AF. AF AF
1.00 x 0.156' 0.95 x 0.156' 0.80 % 0.156" 0.75 x 0.156' 0.20x0.156'
BASIN 1 58,640 825,030 768,530 12,160 408,670 2,073,030 47.59 241,503 554 1109 1150
BASIN 2 81,800 840,780 1,000,535 14,300 342,465 2,369,880 54.40 285,821 656 1312 14.00
BASIN 3 65,570 842,460 818,090 13,250 399,130 2,138,500 49.09 251,182 577 1153 1200
BASIN 4 101,300 2,444,175 2,100,720 161,900 906,977 5715072 13120 687,439 1578 3156 3160
IPCll
RETENTION BASIN CALCULATION FOR 100 YEAR - 10 DAY STORM
Freeboard Percolation | Bottam Of Basin v““;"v:_'::’;:':‘“ Reauired Fun Off Volume (100 | Bai::‘ds"* Available Storage
. rovided (nduding e
Storage (AF) Rate’ &R Drawdown Time (A.F) year100ay} rechamavolumey | (100 ¥ERT)
infhr CF. AF. AF. AF.
BASIN 1 185 051 68,489.00 16.04 879,738 2020 1335 28.98
BASIN 2 231 165 86,384.00 144.77 957,213 2197 1631 160.20
BASIN 3 216 365 79,999.00 134.07 899,085 20,64 14.16 147.76
BASIN 4 3.60 0.51 139,401.00 32.64 2,393,599 54.95 35.20 67.80

Note: The detention basin locations shown would serve as retention basins if this alternative is selected
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