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Existing Conditions

21625_Stormwater_08082019
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
2112 61 >75% Grass cover, Good, HSG B (1S, 2S, 3S, 4S)
0.192 98 Paved parking, HSG B (2S)
2.304 64 TOTAL AREA
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Existing Conditions

Printed 8/9/2019
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Soil Listing (selected nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

2.304 HSG B 1S, 2S, 3S, 4S
0.000 HSG C

0.000 HSG D

0.000 Other

2.304 TOTAL AREA



21625_Stormwater_08082019
Prepared by {enter your company name here}

Existing Conditions

Printed 8/9/2019
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Ground Covers (selected nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 2112 0.000 0.000 0.000 2.112 >75% Grass cover, Good 1S, 2S,

38,48
0.000 0.192 0.000 0.000 0.000 0.192 Paved parking 28
0.000 2.304 0.000 0.000 0.000 2.304 TOTAL AREA



Existing Conditions
21625_Stormwater_08082019

Prepared by {enter your company name here}
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Pipe Listing (selected nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)
1 1P 871.90 871.90 30.0 0.0000 0.011 12.0 0.0 0.0



Existing Conditions

21625_Stormwater_08082019 MSE 24-hr 3 2-Year Rainfall=2.81"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 6

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: On-Site To Pond Runoff Area=47,072 sf 0.00% Impervious Runoff Depth=0.30"
Tc=10.0 min CN=61 Runoff=0.28 cfs 0.027 af

Subcatchment2S: Off-Site Run-on to Pond Runoff Area=24,964 sf 33.55% Impervious Runoff Depth=0.74"
Tc=7.0 min CN=73 Runoff=0.72 cfs 0.035 af

Subcatchment3S: On-Site Uncontrolled Runoff Area=25,539 sf 0.00% Impervious Runoff Depth=0.30"
Tc=10.0 min CN=61 Runoff=0.15 cfs 0.014 af

Subcatchment4S: Off-Site Uncontrolled Runoff Area=2,786 sf 0.00% Impervious Runoff Depth=0.30"
Tc=7.0 min CN=61 Runoff=0.02 cfs 0.002 af

Pond 1P: Existing Pond Peak Elev=873.81" Storage=18 cf Inflow=0.92 cfs 0.062 af
12.0" Round Culvert n=0.011 L=30.0'" S=0.0000 /" Outflow=0.92 cfs 0.062 af

Link 1L: Total to Wetland Inflow=1.07 cfs 0.078 af
Primary=1.07 cfs 0.078 af

Total Runoff Area = 2.304 ac Runoff Volume = 0.078 af Average Runoff Depth = 0.41"
91.66% Pervious =2.112ac  8.34% Impervious = 0.192 ac



2.81"

Printed 8/9/2019
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Existing Conditions

MSE 24-hr 3 2-Year Rainfall
0.30"

0.00-72.00 hrs, dt=0.01 hrs

0.027 af, Depth

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

2.81"
(ft/sec)
Subcatchment 1S: On-Site To Pond

Summary for Subcatchment 1S: On-Site To Pond
100.00% Pervious Area

>75% Grass cover, Good, HSG B

Slope Velocity Capacity Description

(ft/ft)

0.28 cfs @ 12.22 hrs, Volume

CN  Description
61

Area (sf)
47,072
47,072

(feet)

Prepargd by {enter your company name here}

Tc Length

(min)
10.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
Runoff by SCS TR-20 method, UH
MSE 24-hr 3 2-Year Rainfall

Runoff
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2.81"
Page 8

Existing Conditions
Printed 8/9/2019

MSE 24-hr 3 2-Year Rainfall
0.74"

0.00-72.00 hrs, dt=0.01 hrs

0.035 af, Depth

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

2.81"
(ft/sec)

Subcatchment 2S: Off-Site Run-on to Pond

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

73 Weighted Average
33.55% Impervious Area

66.45% Pervious Area

Prepared by {enter yoﬁr company name here}

(ft/ft)

Summary for Subcatchment 2S: Off-Site Run-on to Pond

0.72cfs @ 12.15 hrs, Volume
Slope Velocity Capacity Description

CN  Description
61

Area (sf)
16,589
8,375
24,964
16,589
8,375
(feet)

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
Runoff by SCS TR-20 method, UH
MSE 24-hr 3 2-Year Rainfall

Runoff

T T T T T T T T T T T T T T T T
I N S S | L S L N _ N
oo YR n e NS
\,\\,\\\,HIJ\JI_.\, T ,\4\, \,ﬂﬁ\\\,\\,\\,\\\,\\ E ™~
L \,\8\4\5@\—\1\\rm\L\ T - 0O
I I T - 6, | = ,N I I I I E ©
L\\T\L4T2\ \B#\Q\UL [ N\
0 N O © I [ T T s
1L 1 E <
R o i -t \W\i et RN ©
| | | ,u 4 ,0, | | | | | | F
\,\\T\E,\a\ \\T—\—4\tww——iww,\\‘ﬂ\\,\\#\;\\ - ©
o I \mL\, L E,\\,\\,\L\\,\,\\ F o
L Eloe N
[~ p | W \,\m\,\\\\ I e e e e L0
\FL\\MML\a\\eL\ ,\D\L\\\f\r\\f\ﬁ\r\\f\ E ©
| [ I - a [ [ | F O
L\\F\p\L\R\ e S N
| | | I | e} I I | | I | I £ O
L\\r\p\\,\r\L\\er\ Sl NFY
I | | I | | I I | | I I I g
L\\T\;\\,\%\H\T\+\\ﬂ\\t\L\\T\+\L\\T\L\\ E 3
| | | | o Y | | | | | | F o
\,\\T\#\\,\Y\Ln\_f\ e EN#F
| | | | ] ,o, R | | | | | | | E o
\,\\7\4\\7@”\ B B e e el el e el R il \\\ 2R=4
| | | | ,n, I I I | | | | | E <
I e Bt Sl -r Bt e e et e S e il \\\ 2
| I | I | I ,u I I | I | I | | ™
J\\,\\\,\\,\\,\\J\\R\J\\,\\\,\\,\\\,\J\\,\\J\\ F <
I I I I I I I I I I I I I I I I F o
I e O e R F <
I | ©
| I | I | | I | I | | | | I | | o
T e T \\ .
| I I I I I I | I I I I I I I I 3
vy B R |\ S ¢
I I I I I I I I I I I I I I I I g
R et et e e i It et SRS EEEE SR R N\ >
I I I I I I I I I I I I I I I I F o
H-—F-4—-———+—d-—-F—4-——-l——+t—-d-—-F—-+--I-—+-+4- - NF &
I I I I I I I I I I I I I I I I E o
e e T o T NEN
| | I I | | | I I | I | I I | I F ©
N T T T T T T T T T T T T T T T T NNEN
L 1 I A <
I i [ I [ i i [ I [ i I [ I [ i F N
I E N
| i | I [ i i [ I [ i I [ I [ i N
L\\,\\\,\\,\\,\\L\\,\\\,\\,\\,\\L\\,\\\,\L\\,\\L\ - O
| | | I | | | | I | | | | I | E N
T S N L\L\\F\L\\r L m
I I I I I I I I I I I I
o - = L\\T\f L\\T #\\T\t L\\T\+\L\\T L

- 7 CrrTrEEE———.W

F o
\,\\_\]4\\,\\‘7 J\\_\ o T T I R F —
| I |e | | | | | | | | | | e}
- A\J\\ﬂ\J\\T\4\J\\ﬂ\J\J\\A\J\\ﬂ\J\\ - —
| | | | | | | | | | | | | | | | =
1T a1 NP
| | | | | | | | | | | | | | | | s
| | | | | | | | | | | | | | | | m6
L A A S — <
| | | | | | | | | | | | | | | | 2
N NN . F o
© 1L N W O WY W Y WML AW - WV O

o N o ©@ o o ¥ o 2 c N o oo 29

=] o =] o o o o o

(s30) mojg4

Time (hours)



2.81"

Printed 8/9/2019
Page 9

Existing Conditions

MSE 24-hr 3 2-Year Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.014 af, Depth= 0.30"

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

2.81"
(ft/sec)

100.00% Pervious Area
Subcatchment 3S: On-Site Uncontrolled Runoff

>75% Grass cover, Good, HSG B

Prepared by {enter your company name here}
Slope Velocity Capacity Description

0.15cfs @ 12.22 hrs, Volume

CN  Description

(ft/ft)

Summary for Subcatchment 3S: On-Site Uncontrolled Runoff
61

Area (sf)
25,539
25,539

(feet)

Tc Length

(min)
10.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
Runoff by SCS TR-20 method, UH
MSE 24-hr 3 2-Year Rainfall

Runoff
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Existing Conditions

MSE 24-hr 3 2-Year Rainfall

=2.81"

21625 Stormwater 08082019

Prepared by {enter yoﬁr company name here}

Printed 8/9/2019

Page 10

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: Off-Site Uncontrolled Runoff

0.30"

= 0.002 af, Depth

0.02cfs @ 12.17 hrs, Volume

Runoff

0.00-72.00 hrs, dt=0.01 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 2-Year Rainfall

=2.81"

CN  Description

Area (sf)

>75% Grass cover, Good, HSG B

100.00% Pervious Area

61

2,786
2,786

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

n_nu,./U

|

= €
S
S—1

7.0

Direct Entry,

Subcatchment 4S: Off-Site Uncontrolled Runoff

Hydrograph
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Existing Conditions

21625_Stormwater_08082019 MSE 24-hr 3 2-Year Rainfall=2.81"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 11

Summary for Pond 1P: Existing Pond

Inflow Area = 1.654 ac, 11.63% Impervious, Inflow Depth = 0.45" for 2-Year event
Inflow = 0.92cfs @ 12.17 hrs, Volume= 0.062 af

Outflow = 0.92cfs @ 12.17 hrs, Volume= 0.062 af, Atten=0%, Lag= 0.4 min
Primary = 0.92cfs @ 12.17 hrs, Volume= 0.062 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=873.81'@ 12.17 hrs Surf.Area= 2,476 sf Storage= 18 cf

Plug-Flow detention time= 0.3 min calculated for 0.062 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 859.8 - 859.5 )

Volume Invert Avail.Storage Storage Description

#1 873.80' 10,998 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

873.80 2,472 0 0

876.00 3,710 6,800 6,800

877.00 4,686 4,198 10,998
Device Routing Invert Outlet Devices

#1  Primary 871.90" 12.0" Round Culvert L=30.0" Ke= 0.500

Inlet / Outlet Invert= 871.90'/ 871.90" S=0.0000'/" Cc=0.900
n= 0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=4.07 cfs @ 12.17 hrs HW=873.81" (Free Discharge)
T _1=Culvert (Barrel Controls 4.07 cfs @ 5.18 fps)



=2.81"
Printed 8/9/2019
Page 12

Existing Conditions

MSE 24-hr 3 2-Year Rainfall

Prepargd by {enter yoﬁr company name here}

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Pond 1P: Existing Pond

Hydrograph
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2.81"

Page 13

Existing Conditions
Printed 8/9/2019

MSE 24-hr 3 2-Year Rainfall
Summary for Link 1L: Total to Wetland

Prepared by {enter yoﬁr company name here}

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
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Existing Conditions

21625_Stormwater_08082019 MSE 24-hr 3 10-Year Rainfall=4.19"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 14

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: On-Site To Pond Runoff Area=47,072 sf 0.00% Impervious Runoff Depth=0.91"
Tc=10.0 min CN=61 Runoff=1.36 cfs 0.082 af

Subcatchment2S: Off-Site Run-on to Pond Runoff Area=24,964 sf 33.55% Impervious Runoff Depth=1.67"
Tc=7.0 min CN=73 Runoff=1.70 cfs 0.080 af

Subcatchment3S: On-Site Uncontrolled Runoff Area=25,539 sf 0.00% Impervious Runoff Depth=0.91"
Tc=10.0 min CN=61 Runoff=0.74 cfs 0.045 af

Subcatchment4S: Off-Site Uncontrolled Runoff Area=2,786 sf 0.00% Impervious Runoff Depth=0.91"
Tc=7.0 min CN=61 Runoff=0.09 cfs 0.005 af

Pond 1P: Existing Pond Peak Elev=873.82" Storage=56 cf Inflow=2.93 cfs 0.162 af
12.0" Round Culvert n=0.011 L=30.0' S=0.0000'/" Outflow=2.92 cfs 0.162 af

Link 1L: Total to Wetland Inflow=3.72 cfs 0.211 af
Primary=3.72 cfs 0.211 af

Total Runoff Area = 2.304 ac Runoff Volume = 0.211 af Average Runoff Depth = 1.10"
91.66% Pervious =2.112ac  8.34% Impervious = 0.192 ac



Existing Conditions

MSE 24-hr 3 10-Year Rainfall

4.19"

Printed 8/9/2019

Page 15

0.91"

0.00-72.00 hrs, dt=0.01 hrs

0.082 af, Depth

SCS, Weighted-CN, Time Span

4.19"

>75% Grass cover, Good, HSG B

Summary for Subcatchment 1S: On-Site To Pond
100.00% Pervious Area

1.36cfs @ 12.19 hrs, Volume
61

CN  Description
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Area (sf)
47,072
47,072

(feet)

Prepargd by {enter your company name here}

Tc Length

(min)
10.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 10-Year Rainfall

Runoff

(sy0) moy4



4.19"

Page 16

Existing Conditions
Printed 8/9/2019

MSE 24-hr 3 10-Year Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.080 af, Depth= 1.67"

SCS, Weighted-CN, Time Span

4.19"

Summary for Subcatchment 2S: Off-Site Run-on to Pond
1.70cfs @ 12.15 hrs, Volume

Prepargd by {enter your company name here}

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 10-Year Rainfall

Runoff

CN  Description

Area (sf)

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

73 Weighted Average
33.55% Impervious Area

66.45% Pervious Area

61

16,589
8,375
24,964
16,589
8,375

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(ft/ft)

n_nu,./U

|

e <
S
S—1

Direct Entry,

7.0

3

Rainfall=4.19"

epth
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Subcatchment 2S: Off-Site Run-on to Pond
Hydrograph
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4.19"

Page 17

Existing Conditions
Printed 8/9/2019

MSE 24-hr 3 10-Year Rainfall
0.91"

0.00-72.00 hrs, dt=0.01 hrs

0.045 af, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

4.19"
(ft/sec)

>75% Grass cover, Good, HSG B

100.00% Pervious Area
Subcatchment 3S: On-Site Uncontrolled Runoff

Prepared by {enter yoﬁr company name here}

(ft/ft)

0.74 cfs @ 12.19 hrs, Volume
Slope Velocity Capacity Description

CN  Description

Summary for Subcatchment 3S: On-Site Uncontrolled Runoff
61

Area (sf)
25,539
25,539

(feet)

Tc Length

(min)
10.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 10-Year Rainfall

Runoff
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4.19"

Page 18

Existing Conditions
Printed 8/9/2019

MSE 24-hr 3 10-Year Rainfall
0.91"

0.00-72.00 hrs, dt=0.01 hrs

0.005 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

4.19"
(ft/sec)

>75% Grass cover, Good, HSG B

100.00% Pervious Area
Subcatchment 4S: Off-Site Uncontrolled Runoff

Prepared by {enter yoﬁr company name here}

(ft/ft)

0.09cfs @ 12.15 hrs, Volume
Slope Velocity Capacity Description

CN  Description

Summary for Subcatchment 4S: Off-Site Uncontrolled Runoff
61

Area (sf)
2,786
2,786

Tc Length
(feet)

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 10-Year Rainfall

Runoff
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Existing Conditions

21625_Stormwater_08082019 MSE 24-hr 3 10-Year Rainfall=4.19"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 19

Summary for Pond 1P: Existing Pond

Inflow Area = 1.654 ac, 11.63% Impervious, Inflow Depth = 1.17" for 10-Year event
Inflow = 293 cfs@ 12.16 hrs, Volume= 0.162 af

Outflow = 292 cfs @ 12.17 hrs, Volume= 0.162 af, Atten=0%, Lag= 0.3 min
Primary = 292 cfs @ 12.17 hrs, Volume= 0.162 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=873.82'@ 12.17 hrs Surf.Area= 2,485 sf Storage= 56 cf

Plug-Flow detention time= 0.3 min calculated for 0.162 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 835.7 - 835.4 )

Volume Invert Avail.Storage Storage Description

#1 873.80' 10,998 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

873.80 2,472 0 0

876.00 3,710 6,800 6,800

877.00 4,686 4,198 10,998
Device Routing Invert Outlet Devices

#1  Primary 871.90" 12.0" Round Culvert L=30.0" Ke= 0.500

Inlet / Outlet Invert= 871.90'/ 871.90" S=0.0000'/" Cc=0.900
n= 0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=4.11 cfs @ 12.17 hrs HW=873.82"' (Free Discharge)
T _1=Culvert (Barrel Controls 4.11 cfs @ 5.23 fps)



Existing Conditions

MSE 24-hr 3 10-Year Rainfall

=4.19"

21625 Stormwater 08082019

Prepared by {enter yoﬁr company name here}

Page 20

Printed 8/9/2019

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

Pond 1P: Existing Pond

Hydrograph
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4.19"

Page 21

Existing Conditions
Printed 8/9/2019

MSE 24-hr 3 10-Year Rainfall
Summary for Link 1L: Total to Wetland

Prepared by {enter yoﬁr company name here}

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
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Existing Conditions

21625_Stormwater_08082019 MSE 24-hr 3 100-Year Rainfall=7.36"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 22

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: On-Site To Pond Runoff Area=47,072 sf 0.00% Impervious Runoff Depth=2.96"
Tc=10.0 min CN=61 Runoff=4.96 cfs 0.267 af

Subcatchment2S: Off-Site Run-on to Pond Runoff Area=24,964 sf 33.55% Impervious Runoff Depth=4.25"
Tc=7.0 min CN=73 Runoff=4.30 cfs 0.203 af

Subcatchment3S: On-Site Uncontrolled Runoff Area=25,539 sf 0.00% Impervious Runoff Depth=2.96"
Tc=10.0 min CN=61 Runoff=2.69 cfs 0.145 af

Subcatchment4S: Off-Site Uncontrolled Runoff Area=2,786 sf 0.00% Impervious Runoff Depth=2.96"
Tc=7.0 min CN=61 Runoff=0.34 cfs 0.016 af

Pond 1P: Existing Pond Peak Elev=874.51" Storage=1,909 cf Inflow=8.97 cfs 0.470 af
12.0" Round Culvert n=0.011 L=30.0' S=0.0000 /" Outflow=5.43 cfs 0.470 af

Link 1L: Total to Wetland Inflow=8.14 cfs 0.630 af
Primary=8.14 cfs 0.630 af

Total Runoff Area = 2.304 ac Runoff Volume = 0.630 af Average Runoff Depth = 3.28"
91.66% Pervious =2.112ac  8.34% Impervious = 0.192 ac



7.36"

Existing Conditions

MSE 24-hr 3 100-Year Rainfall

21625 Stormwater 08082019

Page 23

Printed 8/9/2019

Prepargd by {enter yoﬁr company name here}

0.00-72.00 hrs, dt=0.01 hrs

0.267 af, Depth= 2.96"

SCS, Weighted-CN, Time Span

7.36"

Summary for Subcatchment 1S: On-Site To Pond

496 cfs @ 12.18 hrs, Volume

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 100-Year Rainfall

Runoff

CN  Description

Area (sf)

>75% Grass cover, Good, HSG B

100.00% Pervious Area

61
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7.36"

Page 24

Existing Conditions
Printed 8/9/2019
0.01 hrs

a

3

0.00-72.00 hrs, dt

MSE 24-hr 3 100-Year Rainfall

0.203 af, Depth= 4.25"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.36"

(ft/sec)

Subcatchment 2S: Off-Site Run-on to Pond

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

73 Weighted Average
33.55% Impervious Area

66.45% Pervious Area

Prepared by {enter your company name here}
Slope Velocity Capacity Description

(ft/ft)

Summary for Subcatchment 2S: Off-Site Run-on to Pond
61

430cfs@ 12.14 hrs, Volume

CN  Description

Area (sf)
16,589
8,375
24,964
16,589
8,375
(feet)

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 100-Year Rainfall

Runoff

964 sf
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7.36"

Page 25

Existing Conditions
Printed 8/9/2019

MSE 24-hr 3 100-Year Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.145 af, Depth= 2.96"

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

7.36"

(ft/sec)

Subcatchment 3S: On-Site Uncontrolled Runoff

>75% Grass cover, Good, HSG B

100.00% Pervious Area

Slope Velocity Capacity Description

(ft/ft)

269 cfs@ 12.18 hrs, Volume
61

Summary for Subcatchment 3S: On-Site Uncontrolled Runoff
CN  Description

Area (sf)
25,539
25,539

(feet)

Prepargd by {enter your company name here}

Tc Length

(min)
10.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 100-Year Rainfall

Runoff
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7.36"

Page 26

Existing Conditions
Printed 8/9/2019

MSE 24-hr 3 100-Year Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.016 af, Depth= 2.96"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.36"

(ft/sec)

>75% Grass cover, Good, HSG B

100.00% Pervious Area
Subcatchment 4S: Off-Site Uncontrolled Runoff

Prepared by {enter yoﬁr company name here}

(ft/ft)

0.34 cfs@ 12.15 hrs, Volume
Slope Velocity Capacity Description

CN  Description

Summary for Subcatchment 4S: Off-Site Uncontrolled Runoff
61

Area (sf)
2,786
2,786

Tc Length
(feet)

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 100-Year Rainfall

Runoff
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Existing Conditions

21625_Stormwater_08082019 MSE 24-hr 3 100-Year Rainfall=7.36"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 27

Summary for Pond 1P: Existing Pond

Inflow Area = 1.654 ac, 11.63% Impervious, Inflow Depth = 3.41" for 100-Year event
Inflow = 8.97 cfs @ 12.16 hrs, Volume= 0.470 af

Outflow = 543 cfs @ 12.27 hrs, Volume= 0.470 af, Atten=39%, Lag= 6.4 min
Primary = 543 cfs @ 12.27 hrs, Volume= 0.470 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=874.51'"@ 12.27 hrs Surf.Area= 2,874 sf Storage= 1,909 cf

Plug-Flow detention time= 1.8 min calculated for 0.470 af (100% of inflow)
Center-of-Mass det. time= 1.8 min ( 814.6 - 812.8)

Volume Invert Avail.Storage Storage Description

#1 873.80' 10,998 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

873.80 2,472 0 0

876.00 3,710 6,800 6,800

877.00 4,686 4,198 10,998
Device Routing Invert Outlet Devices

#1  Primary 871.90" 12.0" Round Culvert L=30.0" Ke= 0.500

Inlet / Outlet Invert= 871.90'/ 871.90" S=0.0000'/" Cc=0.900
n= 0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=5.43 cfs @ 12.27 hrs HW=874.51" (Free Discharge)
T 1=Culvert (Barrel Controls 5.43 cfs @ 6.91 fps)



Existing Conditions

MSE 24-hr 3 100-Year Rainfall

=7.36"

21625 Stormwater 08082019

Prepared by {enter yoﬁr company name here}

Page 28

Printed 8/9/2019
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Existing Conditions

MSE 24-hr 3 100-Year Rainfall

=7.36"

21625 Stormwater 08082019

Prepared by {enter yoﬁr company name here}

Page 29

Printed 8/9/2019
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Summary for Link 1L: Total to Wetland

for 100-Year event

8.34% Impervious, Inflow Depth = 3.28"

2.304 ac,
8.14 cfs @ 12.19 hrs, Volume

Inflow Area
Inflow

0.630 af

0.0 min

0%, Lag=

0.630 af, Atten

8.14 cfs @ 12.19 hrs, Volume

Primary

= Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Primary outflow

Link 1L: Total to Wetland

Hydrograph

A Inflow
0O Primary

A e e e e e e e e w R ANNANRNAN
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Existing Conditions

21625_Stormwater_08082019 MSE 24-hr 3 St Paul Rainfall=5.90"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 30

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: On-Site To Pond Runoff Area=47,072 sf 0.00% Impervious Runoff Depth=1.94"
Tc=10.0 min CN=61 Runoff=3.18 cfs 0.175 af

Subcatchment2S: Off-Site Run-on to Pond Runoff Area=24,964 sf 33.55% Impervious Runoff Depth=3.01"
Tc=7.0 min CN=73 Runoff=3.07 cfs 0.144 af

Subcatchment3S: On-Site Uncontrolled Runoff Area=25,539 sf 0.00% Impervious Runoff Depth=1.94"
Tc=10.0 min CN=61 Runoff=1.72 cfs 0.095 af

Subcatchment4S: Off-Site Uncontrolled Runoff Area=2,786 sf 0.00% Impervious Runoff Depth=1.94"
Tc=7.0 min CN=61 Runoff=0.22 cfs 0.010 af

Pond 1P: Existing Pond Peak Elev=874.03' Storage=593 cf Inflow=6.03 cfs 0.318 af
12.0" Round Culvert n=0.011 L=30.0' S=0.0000 /" Outflow=4.55 cfs 0.318 af

Link 1L: Total to Wetland Inflow=6.39 cfs 0.423 af
Primary=6.39 cfs 0.423 af

Total Runoff Area = 2.304 ac Runoff Volume = 0.423 af Average Runoff Depth = 2.20"
91.66% Pervious =2.112ac  8.34% Impervious = 0.192 ac



=5.90"

Existing Conditions

MSE 24-hr 3 St Paul Rainfall

Printed 8/9/2019
Page 31

0.00-72.00 hrs, dt=0.01 hrs

0.175 af, Depth= 1.94"

SCS, Weighted-CN, Time Span

5.90"

Direct Entry,

Subcatchment 1S: On-Site To Pond
Hydrograph

Time (hours)

>75% Grass cover, Good, HSG B

Summary for Subcatchment 1S: On-Site To Pond
100.00% Pervious Area
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3.18 cfs @ 12.18 hrs, Volume
61

CN  Description

47,072
47,072

PS5 e"T S m
“““ £EO29Nw® EN Ns=
\\\\\\ ‘m—-\ \5\7\7\\1\\0\N”\\\\\\\\\\\ E S
“““ Jlie=-in3oc  Ns
\\\\\ E\AIG\MI\\D\\m\"\\\\”\\\\\\\\\\\ m&
“““ oeEYbaen  Ns
“““ . S s 0 | Ny
“““ =geofar  Ng
WWWWWW REEE
HHHWHHwHﬁHWHHMHHHHHHHHH w
- R eBFx SRR S
- =32 S g
“““ L = S 3.
e N
B A m::::i SR\ i

21625 Stormwater 08082019

Prepargd by {enter yoﬁr company name here}

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 St Paul Rainfall

Runoff

Area (sf)
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(sy0) moy4



5.90"

Printed 8/9/2019
Page 32

Existing Conditions

MSE 24-hr 3 St Paul Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.144 af, Depth= 3.01"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.90"
(ft/sec)

Subcatchment 2S: Off-Site Run-on to Pond

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

73 Weighted Average
33.55% Impervious Area

66.45% Pervious Area

Prepared by {enter your company name here}
Slope Velocity Capacity Description

3.07cfs @ 12.14 hrs, Volume
CN  Description

(ft/ft)

Summary for Subcatchment 2S: Off-Site Run-on to Pond
61

Area (sf)
16,589
8,375
24,964
16,589
8,375
(feet)

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
Runoff by SCS TR-20 method, UH
MSE 24-hr 3 St Paul Rainfall

Runoff

3

4
Rainfall=5.90"

MSE 2

424

(syo) mol4

Time (hours)



5.90"

Page 33

Existing Conditions
Printed 8/9/2019

MSE 24-hr 3 St Paul Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.095 af, Depth= 1.94"

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.90"
(ft/sec)

Subcatchment 3S: On-Site Uncontrolled Runoff

>75% Grass cover, Good, HSG B

100.00% Pervious Area

Slope Velocity Capacity Description

(ft/ft)

1.72cfs @ 12.18 hrs, Volume
61

Summary for Subcatchment 3S: On-Site Uncontrolled Runoff
CN  Description

Area (sf)
25,539
25,539

(feet)

Prepargd by {enter your company name here}

Tc Length

(min)
10.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
Runoff by SCS TR-20 method, UH
MSE 24-hr 3 St Paul Rainfall

Runoff
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5.90"

Printed 8/9/2019
Page 34

Existing Conditions

MSE 24-hr 3 St Paul Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.010 af, Depth= 1.94"

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.90"
(ft/sec)

Subcatchment 4S: Off-Site Uncontrolled Runoff

>75% Grass cover, Good, HSG B

100.00% Pervious Area

Prepared by {enter your company name here}
Slope Velocity Capacity Description

(ft/ft)

0.22cfs @ 12.15 hrs, Volume
61

Summary for Subcatchment 4S: Off-Site Uncontrolled Runoff
CN  Description

2,786
2,786
(feet)

Area (sf)
Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
Runoff by SCS TR-20 method, UH
MSE 24-hr 3 St Paul Rainfall

Runoff
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Existing Conditions

21625_Stormwater_08082019 MSE 24-hr 3 St Paul Rainfall=5.90"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 35

Summary for Pond 1P: Existing Pond

Inflow Area = 1.654 ac, 11.63% Impervious, Inflow Depth = 2.31" for St Paul event
Inflow = 6.03cfs @ 12.16 hrs, Volume= 0.318 af

Outflow = 455cfs@ 12.23 hrs, Volume= 0.318 af, Atten=25%, Lag=4.2 min
Primary = 455cfs @ 12.23 hrs, Volume= 0.318 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=874.03' @ 12.23 hrs Surf.Area= 2,603 sf Storage= 593 cf

Plug-Flow detention time= 0.7 min calculated for 0.318 af (100% of inflow)
Center-of-Mass det. time= 0.7 min ( 821.3 - 820.7 )

Volume Invert Avail.Storage Storage Description

#1 873.80' 10,998 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

873.80 2,472 0 0

876.00 3,710 6,800 6,800

877.00 4,686 4,198 10,998
Device Routing Invert Outlet Devices

#1  Primary 871.90" 12.0" Round Culvert L=30.0" Ke= 0.500

Inlet / Outlet Invert= 871.90'/ 871.90" S=0.0000'/" Cc=0.900
n= 0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

Primary OutFlow Max=4.55 cfs @ 12.23 hrs HW=874.03" (Free Discharge)
T 1=Culvert (Barrel Controls 4.55 cfs @ 5.79 fps)



5.90"

Page 36

Existing Conditions
Printed 8/9/2019

MSE 24-hr 3 St Paul Rainfall

Pond 1P: Existing Pond
Hydrograph

Prepared by {enter yoﬁr company name here}

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
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Page 37

Existing Conditions
Printed 8/9/2019

MSE 24-hr 3 St Paul Rainfall
Summary for Link 1L: Total to Wetland

Prepared by {enter yoﬁr company name here}

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
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Off-Site Run-On to Pond

On-Site Uncontrolled
Runo

On-Site To Pond

ZEN

Proposed Pond

B

Total to Wetland

& HE A N

&)

Redirected Runon -
Direct to Wetland

Routing Diagram for 21625_Stormwater_08082019
Prepared by {enter your company name here}, Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC




Proposed Conditions

21625_Stormwater_08082019

Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 2

Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
1.624 61 >75% Grass cover, Good, HSG B (58S, 6S, 7S, 8S)
0.662 98 Paved parking, HSG B (58S, 6S, 7S)
2.286 72 TOTAL AREA



21625_Stormwater_08082019

Prepared by {enter your company name here}
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

Proposed Conditions

Printed 8/9/2019
Page 3

Soil Listing (selected nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

2.286 HSG B 58, 6S, 7S, 8S
0.000 HSG C

0.000 HSG D

0.000 Other

2.286 TOTAL AREA



21625_Stormwater_08082019
Prepared by {enter your company name here}

Proposed Conditions

Printed 8/9/2019

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 4
Ground Covers (selected nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 1.624 0.000 0.000 0.000 1.624 >75% Grass cover, Good 58S, 6S,

7S, 8S
0.000 0.662 0.000 0.000 0.000 0.662 Paved parking 58, 6S,

7S
0.000 2.286 0.000 0.000 0.000 2.286 TOTAL AREA



Proposed Conditions
21625_Stormwater_08082019

Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 5

Pipe Listing (selected nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)
1 2P 873.00 872.85 20.0 0.0075 0.011 12.0 0.0 0.0

2 2P 879.00 878.97 3.0 0.0100 0.013 12.0 0.0 0.0



Proposed Conditions

21625_Stormwater_08082019 MSE 24-hr 3 2-Year Rainfall=2.81"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 6
Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method
Subcatchment5S: Redirected Runon - Runoff Area=13,714 sf 61.07% Impervious Runoff Depth=1.36"

Tc=7.0 min CN=84 Runoff=0.76 cfs 0.036 af

Subcatchment6S: On-Site To Pond Runoff Area=64,108 sf 30.02% Impervious Runoff Depth=0.70"
Tc=7.0 min CN=72 Runoff=1.72 cfs 0.086 af

Subcatchment7S: Off-Site Run-On to Pond Runoff Area=13,269 sf 9.24% Impervious Runoff Depth=0.39"
Tc=7.0 min CN=64 Runoff=0.16 cfs 0.010 af

Subcatchment8S: On-Site Uncontrolled Runoff Area=8,484 sf 0.00% Impervious Runoff Depth=0.30"
Tc=7.0 min CN=61 Runoff=0.06 cfs 0.005 af

Pond 2P: Proposed Pond Peak Elev=879.40' Storage=1,352 cf Inflow=1.88 cfs 0.095 af
Outflow=0.45 cfs 0.095 af

Link 2L: Total to Wetland Inflow=0.95 cfs 0.136 af
Primary=0.95 cfs 0.136 af

Total Runoff Area = 2.286 ac Runoff Volume = 0.136 af Average Runoff Depth = 0.71"
71.03% Pervious = 1.624 ac  28.97% Impervious = 0.662 ac



Proposed Conditions

2.81"

Printed 8/9/2019
Page 7

MSE 24-hr 3 2-Year Rainfall

Prepared by {enter yoﬁr company name here}

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Summary for Subcatchment 5S: Redirected Runon - Direct to Wetland

0.036 af, Depth= 1.36"

0.76 cfs @ 12.15 hrs, Volume

Runoff

0.00-72.00 hrs, dt=0.01 hrs

SCS, Weighted-CN, Time Span

=2.81"

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 2-Year Rainfall

CN  Description

Area (sf)

8,375

98 Paved parking, HSG B

>75% Grass cover, Good, HSG B

61

5,339
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2.81"

Printed 8/9/2019
Page 8

Proposed Conditions

MSE 24-hr 3 2-Year Rainfall
0.70"

0.00-72.00 hrs, dt=0.01 hrs

0.086 af, Depth

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

2.81"
(ft/sec)
Subcatchment 6S: On-Site To Pond

Summary for Subcatchment 6S: On-Site To Pond

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

72 Weighted Average
30.02% Impervious Area

69.98% Pervious Area

Slope Velocity Capacity Description

(ft/ft)

1.72cfs @ 12.15 hrs, Volume
CN  Description
61

Area (sf)
44,865
19,243
64,108
44,865
19,243

(feet)

Prepargd by {enter your company name here}

Tc Length

7.0

(min)

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
Runoff by SCS TR-20 method, UH
MSE 24-hr 3 2-Year Rainfall

Runoff

3

108 sf
086 af

-~ = —

Time (hours)

(syo) mol4



2.81"
Page 9

Proposed Conditions
Printed 8/9/2019

MSE 24-hr 3 2-Year Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.010 af, Depth= 0.39"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

2.81"
(ft/sec)

Subcatchment 7S: Off-Site Run-On to Pond

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

64 Weighted Average
9.24% Impervious Area

90.76% Pervious Area

Prepared by {enter your company name here}
Slope Velocity Capacity Description

(ft/ft)

Summary for Subcatchment 7S: Off-Site Run-On to Pond
61

0.16 cfs @ 12.16 hrs, Volume

CN  Description

Area (sf)
12,043
1,226
13,269
12,043
1,226

Tc Length

(feet)

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
Runoff by SCS TR-20 method, UH
MSE 24-hr 3 2-Year Rainfall

Runoff
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Proposed Conditions

MSE 24-hr 3 2-Year Rainfall

=2.81"
Printed 8/9/2019
Page 10

Prepared by {enter yoﬁr company name here}

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Summary for Subcatchment 8S: On-Site Uncontrolled Runoff

0.30"

= 0.005 af, Depth

0.06 cfs @ 12.17 hrs, Volume

Runoff

0.00-72.00 hrs, dt=0.01 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 2-Year Rainfall

=2.81"

CN  Description

Area (sf)

>75% Grass cover, Good, HSG B

100.00% Pervious Area

61

8,484

8,484

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

n_nu,./U

|

= €
S
S—1
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Proposed Conditions

21625_Stormwater_08082019 MSE 24-hr 3 2-Year Rainfall=2.81"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 11

Summary for Pond 2P: Proposed Pond

Inflow Area = 1.776 ac, 26.45% Impervious, Inflow Depth = 0.64" for 2-Year event
Inflow = 1.88cfs @ 12.15 hrs, Volume= 0.095 af

Outflow = 0.45cfs @ 12.50 hrs, Volume= 0.095 af, Atten=76%, Lag= 20.6 min
Primary = 0.45cfs @ 12.50 hrs, Volume= 0.095 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=879.40' @ 12.50 hrs Surf.Area= 3,536 sf Storage= 1,352 cf
Flood Elev=881.00" Surf.Area= 4,883 sf Storage= 8,080 cf

Plug-Flow detention time= 104.5 min calculated for 0.095 af (100% of inflow)
Center-of-Mass det. time= 104.8 min ( 949.2 - 844 .4 )

Volume Invert Avail.Storage Storage Description

#1 879.00' 19,532 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

879.00 3,197 0 0

883.00 6,569 19,532 19,532
Device Routing Invert Outlet Devices

#1  Primary 873.00" 12.0" Round Culvert L=20.0" Ke= 0.500

Inlet / Outlet Invert= 873.00'/ 872.85' S=0.0075"'/" Cc= 0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 879.00' 12.0" Round Culvert L=3.0' Ke= 0.500
Inlet / Outlet Invert= 879.00'/ 878.97' S=0.0100"'/" Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=0.45 cfs @ 12.50 hrs HW=879.40" (Free Discharge)
T 1=culvert (Passes 0.45 cfs of 9.19 cfs potential flow)
2=Culvert (Barrel Controls 0.45 cfs @ 2.25 fps)



Proposed Conditions

MSE 24-hr 3 2-Year Rainfall

=2.81"

Prepargd by {enter your company name here}

21625 Stormwater 08082019

Printed 8/9/2019

Page 12
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Pond 2P: Proposed Pond

Hydrograph

Time (hours)
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Proposed Conditions

MSE 24-hr 3 2-Year Rainfall

=2.81"

Prepared by {enter yoﬁr company name here}

21625_Stormwater_08082019

Printed 8/9/2019

Page 13

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

Summary for Link 2L: Total to Wetland

for 2-Year event

2.286 ac, 28.97% Impervious, Inflow Depth = 0.71"

Inflow Area
Inflow

0.136 af

0.95cfs@ 12.16 hrs, Volume

0%, Lag= 0.0 min

= 0.136 af, Atten

0.95cfs@ 12.16 hrs, Volume

Primary

= Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Primary outflow

Link 2L: Total to Wetland

Hydrograph

A Inflow
0O Primary
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Proposed Conditions

21625_Stormwater_08082019 MSE 24-hr 3 10-Year Rainfall=4.19"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 14

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment5S: Redirected Runon - Runoff Area=13,714 sf 61.07% Impervious Runoff Depth=2.54"
Tc=7.0 min CN=84 Runoff=1.41 cfs 0.067 af

Subcatchment6S: On-Site To Pond Runoff Area=64,108 sf 30.02% Impervious Runoff Depth=1.59"
Tc=7.0 min CN=72 Runoff=4.17 cfs 0.196 af

Subcatchment7S: Off-Site Run-On to Pond Runoff Area=13,269 sf 9.24% Impervious Runoff Depth=1.08"
Tc=7.0 min CN=64 Runoff=0.56 cfs 0.027 af

Subcatchment8S: On-Site Uncontrolled Runoff Area=8,484 sf 0.00% Impervious Runoff Depth=0.91"
Tc=7.0 min CN=61 Runoff=0.29 cfs 0.015 af

Pond 2P: Proposed Pond Peak Elev=879.86' Storage=3,043 cf Inflow=4.72 cfs 0.223 af
Outflow=1.68 cfs 0.223 af

Link 2L: Total to Wetland Inflow=2.73 cfs 0.304 af
Primary=2.73 cfs 0.304 af

Total Runoff Area = 2.286 ac Runoff Volume = 0.304 af Average Runoff Depth = 1.60"
71.03% Pervious = 1.624 ac  28.97% Impervious = 0.662 ac



4.19"

Printed 8/9/2019

Page 15

0.01 hrs

Proposed Conditions

2.54"

MSE 24-hr 3 10-Year Rainfall
0.00-72.00 hrs, dt

0.067 af, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

4.19"

(ft/sec)

>75% Grass cover, Good, HSG B
84 Weighted Average

38.93% Pervious Area

61.07% Impervious Area

Prepared by {enter your company name here}
Subcatchment 5S: Redirected Runon - Direct to Wetland

Slope Velocity Capacity Description

141 cfs @ 12.14 hrs, Volume
98 Paved parking, HSG B

CN  Description

(ft/ft)

Summary for Subcatchment 5S: Redirected Runon - Direct to Wetland
61

Area (sf)
8,375
5,339

13,714
5,339
8,375

(feet)

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 10-Year Rainfall

Runoff
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Page 16

Proposed Conditions
Printed 8/9/2019

MSE 24-hr 3 10-Year Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.196 af, Depth= 1.59"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

4.19"

Subcatchment 6S: On-Site To Pond

(ft/sec)

Summary for Subcatchment 6S: On-Site To Pond

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

72 Weighted Average
30.02% Impervious Area

69.98% Pervious Area

Slope Velocity Capacity Description

(ft/ft)

417 cfs@ 12.15 hrs, Volume
CN  Description
61

Area (sf)
44,865
19,243
64,108
44,865
19,243

(feet)

Prepargd by {enter your company name here}

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 10-Year Rainfall

Runoff
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4.19"

Page 17

Proposed Conditions
Printed 8/9/2019

MSE 24-hr 3 10-Year Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.027 af, Depth= 1.08"

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

4.19"
(ft/sec)

Subcatchment 7S: Off-Site Run-On to Pond

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

64 Weighted Average
9.24% Impervious Area

90.76% Pervious Area

Prepared by {enter yoﬁr company name here}

(ft/ft)

Summary for Subcatchment 7S: Off-Site Run-On to Pond

0.56 cfs @ 12.15 hrs, Volume
Slope Velocity Capacity Description

CN  Description
61

Area (sf)
12,043
1,226
13,269
12,043
1,226
(feet)

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 10-Year Rainfall

Runoff

L m ww: oo N®
.MQSM%.m%.% =
e onNS EN - Ne©
\L\\\,\\-\,\4,\6TQ\ﬂ\O\N\L\\L\\\T\\ W%
\,\\\,4,\——v,\2,\0\——,7\\-\0\\\,\\\,\\\,\\\ m|4
N2 g enNY N2
JE...I;I__..m.Hw o
2l ”‘A_”le‘e‘T.l‘ﬁlﬁlﬁlﬁl o
=53 Ea”  Ni
. ESse 0 Ns:
. =<e% N
. sE>c  Ng

| | ,e, o,f u | | | | | WM
LVHntnler Y
I e P s Tl i i il Bl Kol il Bl uMw

| | ,0, ,nw | | | | | | m4
J1Rm S
e e e I (S T e R e F <
= Ne
el mlmm
Y | | | | ] | | | | | | | 3
.~ 75 S ey Han.m
S| L N
of | | | | | | | | | | | F
m\L\\L\\\T\\T\\T\\T\\+\\+\\L\\\,\\L\\\T\\ wﬂ
> | | | | | | | | | | | | -
I R i el B B S e e T e e P R wm
I A A AR R
S e e 1
- NI
IR ‘/V//V/:////%/‘///‘////// S\ ///
I = R A o
I O O B E o

,,\\\,,\,,\\,\, \\\\\\\ RN ml?_

T

(syo) mol4

Time (hours)



4.19"

Page 18

Proposed Conditions
Printed 8/9/2019

MSE 24-hr 3 10-Year Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.015 af, Depth= 0.91"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

4.19"
(ft/sec)

>75% Grass cover, Good, HSG B

100.00% Pervious Area
Subcatchment 8S: On-Site Uncontrolled Runoff

Prepared by {enter yoﬁr company name here}

(ft/ft)

0.29cfs @ 12.15 hrs, Volume
Slope Velocity Capacity Description

CN  Description

Summary for Subcatchment 8S: On-Site Uncontrolled Runoff
61

Area (sf)
8,484
8,484

(feet)

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 10-Year Rainfall

Runoff
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Proposed Conditions

21625_Stormwater_08082019 MSE 24-hr 3 10-Year Rainfall=4.19"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 19

Summary for Pond 2P: Proposed Pond

Inflow Area = 1.776 ac, 26.45% Impervious, Inflow Depth = 1.51" for 10-Year event
Inflow = 472 cfs@ 12.15 hrs, Volume= 0.223 af

Outflow = 1.68 cfs @ 12.32 hrs, Volume= 0.223 af, Atten=64%, Lag= 10.6 min
Primary = 1.68cfs @ 12.32 hrs, Volume= 0.223 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 879.86' @ 12.32 hrs Surf.Area= 3,918 sf Storage= 3,043 cf
Flood Elev=881.00" Surf.Area= 4,883 sf Storage= 8,080 cf

Plug-Flow detention time=66.7 min calculated for 0.223 af (100% of inflow)
Center-of-Mass det. time=67.0 min ( 891.1 - 824.1)

Volume Invert Avail.Storage Storage Description

#1 879.00' 19,532 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

879.00 3,197 0 0

883.00 6,569 19,532 19,532
Device Routing Invert Outlet Devices

#1  Primary 873.00" 12.0" Round Culvert L=20.0" Ke= 0.500

Inlet / Outlet Invert= 873.00'/ 872.85' S=0.0075"'/" Cc= 0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 879.00' 12.0" Round Culvert L=3.0' Ke= 0.500
Inlet / Outlet Invert= 879.00'/ 878.97' S=0.0100"'/" Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.68 cfs @ 12.32 hrs HW=879.86" (Free Discharge)
T _1=Culvert (Passes 1.68 cfs of 9.53 cfs potential flow)
2=Culvert (Barrel Controls 1.68 cfs @ 3.15 fps)



Proposed Conditions

MSE 24-hr 3 10-Year Rainfall

=4.19"

Prepared by {enter yoﬁr company name here}

21625_Stormwater_08082019

Page 20

Printed 8/9/2019

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

Pond 2P: Proposed Pond

Hydrograph
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Proposed Conditions

MSE 24-hr 3 10-Year Rainfall

=4.19"

Prepared by {enter yoﬁr company name here}

21625_Stormwater_08082019

Printed 8/9/2019
Page 21
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Summary for Link 2L: Total to Wetland

for 10-Year event

2.286 ac, 28.97% Impervious, Inflow Depth = 1.60"

Inflow Area
Inflow

0.304 af

273 cfs@ 12.17 hrs, Volume

= 0.0 min

=0%, Lag

0.304 af, Atten

273 cfs@ 12.17 hrs, Volume

Primary

= Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Primary outflow

Link 2L: Total to Wetland

Hydrograph

A Inflow
0O Primary
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Proposed Conditions

21625_Stormwater_08082019 MSE 24-hr 3 100-Year Rainfall=7.36"
Prepared by {enter your company name here} Printed 8/9/2019
HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC Page 22

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment5S: Redirected Runon - Runoff Area=13,714 sf 61.07% Impervious Runoff Depth=5.48"
Tc=7.0 min CN=84 Runoff=2.92 cfs 0.144 af

Subcatchment6S: On-Site To Pond Runoff Area=64,108 sf 30.02% Impervious Runoff Depth=4.14"
Tc=7.0 min CN=72 Runoff=10.78 cfs 0.507 af

Subcatchment7S: Off-Site Run-On to Pond Runoff Area=13,269 sf 9.24% Impervious Runoff Depth=3.28"
Tc=7.0 min CN=64 Runoff=1.78 cfs 0.083 af

Subcatchment8S: On-Site Uncontrolled Runoff Area=8,484 sf 0.00% Impervious Runoff Depth=2.96"
Tc=7.0 min CN=61 Runoff=1.03 cfs 0.048 af

Pond 2P: Proposed Pond Peak Elev=881.00" Storage=8,074 cf Inflow=12.56 cfs 0.591 af
Outflow=4.63 cfs 0.591 af

Link 2L: Total to Wetland Inflow=7.89 cfs 0.783 af
Primary=7.89 cfs 0.783 af

Total Runoff Area = 2.286 ac Runoff Volume = 0.783 af Average Runoff Depth = 4.11"
71.03% Pervious = 1.624 ac  28.97% Impervious = 0.662 ac



7.36"

Page 23

Printed 8/9/2019
0.01 hrs

Proposed Conditions

MSE 24-hr 3 100-Year Rainfall

0.00-72.00 hrs, dt

0.144 af, Depth= 5.48"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.36"

(ft/sec)

>75% Grass cover, Good, HSG B

84 Weighted Average
61.07% Impervious Area

38.93% Pervious Area

Prepared by {enter your company name here}
Slope Velocity Capacity Description

(ft/ft)

292 cfs @ 12.14 hrs, Volume
98 Paved parking, HSG B

CN  Description

61
Subcatchment 5S: Redirected Runon - Direct to Wetland

Summary for Subcatchment 5S: Redirected Runon - Direct to Wetland

Area (sf)
8,375
5,339

13,714
5,339
8,375

(feet)

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 100-Year Rainfall

Runoff
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Page 24

Printed 8/9/2019
0.01 hrs

Proposed Conditions

MSE 24-hr 3 100-Year Rainfall
414"

0.00-72.00 hrs, dt

0.507 af, Depth

Direct Entry,
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Prepared by {enter yoﬁr company name here}

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Summary for Subcatchment 6S: On-Site To Pond

10.78 cfs @ 12.14 hrs, Volume

Runoff

SCS, Weighted-CN, Time Span

7.36"

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 100-Year Rainfall

CN  Description

Area (sf)

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

72 Weighted Average
30.02% Impervious Area

69.98% Pervious Area

61

44,865
19,243
64,108
44,865
19,243

Slope Velocity Capacity Description
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Proposed Conditions

3.28"

0.00-72.00 hrs, dt=0.01 hrs

MSE 24-hr 3 100-Year Rainfall

0.083 af, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.36"

(ft/sec)

Subcatchment 7S: Off-Site Run-On to Pond

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

64 Weighted Average
9.24% Impervious Area

90.76% Pervious Area

Prepared by {enter your company name here}
Slope Velocity Capacity Description

1.78 cfs @ 12.15 hrs, Volume
CN  Description

(ft/ft)

Summary for Subcatchment 7S: Off-Site Run-On to Pond
61

Area (sf)
12,043
1,226
13,269
12,043
1,226
(feet)

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 100-Year Rainfall

Runoff
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Page 26

Proposed Conditions
Printed 8/9/2019

MSE 24-hr 3 100-Year Rainfall
2.96"

0.00-72.00 hrs, dt=0.01 hrs

0.048 af, Depth

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.36"

(ft/sec)

Subcatchment 8S: On-Site Uncontrolled Runoff

>75% Grass cover, Good, HSG B

100.00% Pervious Area

Slope Velocity Capacity Description

(ft/ft)

1.03cfs @ 12.15 hrs, Volume
61

Summary for Subcatchment 8S: On-Site Uncontrolled Runoff
CN  Description

Area (sf)
8,484
8,484

(feet)

Prepargd by {enter your company name here}

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 100-Year Rainfall

Runoff
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Proposed Conditions

21625_Stormwater_08082019 MSE 24-hr 3 100-Year Rainfall=7.36"
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Summary for Pond 2P: Proposed Pond

Inflow Area = 1.776 ac, 26.45% Impervious, Inflow Depth = 3.99" for 100-Year event
Inflow = 12.56 cfs @ 12.14 hrs, Volume= 0.591 af

Outflow = 4.63 cfs @ 12.30 hrs, Volume= 0.591 af, Atten=63%, Lag= 9.2 min
Primary = 463 cfs@ 12.30 hrs, Volume= 0.591 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=881.00' @ 12.30 hrs Surf.Area= 4,882 sf Storage= 8,074 cf
Flood Elev=881.00" Surf.Area= 4,883 sf Storage= 8,080 cf

Plug-Flow detention time=45.3 min calculated for 0.591 af (100% of inflow)
Center-of-Mass det. time=45.2 min ( 849.1 - 803.9)

Volume Invert Avail.Storage Storage Description

#1 879.00' 19,532 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

879.00 3,197 0 0

883.00 6,569 19,532 19,532
Device Routing Invert Outlet Devices

#1  Primary 873.00" 12.0" Round Culvert L=20.0" Ke= 0.500

Inlet / Outlet Invert= 873.00'/ 872.85' S=0.0075"'/" Cc= 0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 879.00' 12.0" Round Culvert L=3.0' Ke= 0.500
Inlet / Outlet Invert= 879.00'/ 878.97' S=0.0100"'/" Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=4.63 cfs @ 12.30 hrs HW=881.00" (Free Discharge)
T 1=culvert (Passes 4.63 cfs of 10.36 cfs potential flow)
2=Culvert (Inlet Controls 4.63 cfs @ 5.89 fps)
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Proposed Conditions

MSE 24-hr 3 100-Year Rainfall

7.36"

Page 29

Printed 8/9/2019

Prepargd by {enter yoﬁr company name here}
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21625 Stormwater 08082019

Summary for Link 2L: Total to Wetland

for 100-Year event

2.286 ac, 28.97% Impervious, Inflow Depth = 4.11"

Inflow Area
Inflow

0.783 af

7.89cfs @ 12.16 hrs, Volume

= 0.0 min

0.783 af, Atten=0%, Lag

7.89cfs @ 12.16 hrs, Volume

Primary

= Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Primary outflow

Link 2L: Total to Wetland

Hydrograph

A Inflow
0O Primary

ARMRR RN e mwmw R L RN
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Proposed Conditions

21625_Stormwater_08082019 MSE 24-hr 3 St Paul Rainfall=5.90"
Prepared by {enter your company name here} Printed 8/9/2019
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment5S: Redirected Runon - Runoff Area=13,714 sf 61.07% Impervious Runoff Depth=4.10"
Tc=7.0 min CN=84 Runoff=2.22 cfs 0.108 af

Subcatchment6S: On-Site To Pond Runoff Area=64,108 sf 30.02% Impervious Runoff Depth=2.91"
Tc=7.0 min CN=72 Runoff=7.64 cfs 0.357 af

Subcatchment7S: Off-Site Run-On to Pond Runoff Area=13,269 sf 9.24% Impervious Runoff Depth=2.19"
Tc=7.0 min CN=64 Runoff=1.18 cfs 0.056 af

Subcatchment8S: On-Site Uncontrolled Runoff Area=8,484 sf 0.00% Impervious Runoff Depth=1.94"
Tc=7.0 min CN=61 Runoff=0.66 cfs 0.031 af

Pond 2P: Proposed Pond Peak Elev=880.46" Storage=5,577 cf Inflow=8.82 cfs 0.413 af
Outflow=3.50 cfs 0.413 af

Link 2L: Total to Wetland Inflow=5.55 cfs 0.552 af
Primary=5.55 cfs 0.552 af

Total Runoff Area = 2.286 ac Runoff Volume = 0.552 af Average Runoff Depth = 2.90"
71.03% Pervious = 1.624 ac  28.97% Impervious = 0.662 ac



Proposed Conditions

MSE 24-hr 3 St Paul Rainfall

5.90"

21625 Stormwater 08082019

Prepared by {enter yoﬁr company name here}
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Summary for Subcatchment 5S: Redirected Runon - Direct to Wetland

0.108 af, Depth= 4.10"

222 cfs @ 12.14 hrs, Volume

Runoff

0.01 hrs

0.00-72.00 hrs, dt=

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
MSE 24-hr 3 St Paul Rainfall

=5.90"

CN  Description

Area (sf)

>75% Grass cover, Good, HSG B

84 Weighted Average
61.07% Impervious Area

98 Paved parking, HSG B
38.93% Pervious Area

61

8,375
5,339
13,714
5,339
8,375

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(ft/ft)

n_nu,./U

|

e <
S
S—1

Direct Entry,

7.0

Subcatchment 5S: Redirected Runon - Direct to Wetland

Hydrograph
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Page 32

Proposed Conditions
Printed 8/9/2019

MSE 24-hr 3 St Paul Rainfall
2.91"

0.00-72.00 hrs, dt=0.01 hrs

0.357 af, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.90"
(ft/sec)
Subcatchment 6S: On-Site To Pond

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

72 Weighted Average
30.02% Impervious Area

Summary for Subcatchment 6S: On-Site To Pond
69.98% Pervious Area

(ft/ft)

7.64 cfs @ 12.14 hrs, Volume
Slope Velocity Capacity Description

CN  Description
61

44,865
19,243
64,108
44,865
19,243
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Prepargd by {enter your company name here}
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Runoff by SCS TR-20 method, UH
MSE 24-hr 3 St Paul Rainfall

Runoff

Area (sf)
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Page 33

Proposed Conditions
Printed 8/9/2019

MSE 24-hr 3 St Paul Rainfall
2.19"

0.00-72.00 hrs, dt=0.01 hrs

0.056 af, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.90"
(ft/sec)

Subcatchment 7S: Off-Site Run-On to Pond

>75% Grass cover, Good, HSG B

98 Paved parking, HSG B

64 Weighted Average
9.24% Impervious Area

90.76% Pervious Area

Prepared by {enter your company name here}
Slope Velocity Capacity Description

(ft/ft)

118 cfs @ 12.15 hrs, Volume
CN  Description

Summary for Subcatchment 7S: Off-Site Run-On to Pond
61

Area (sf)
12,043
1,226
13,269
12,043
1,226
(feet)

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
Runoff by SCS TR-20 method, UH
MSE 24-hr 3 St Paul Rainfall

Runoff
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Proposed Conditions

MSE 24-hr 3 St Paul Rainfall
0.00-72.00 hrs, dt=0.01 hrs

0.031 af, Depth= 1.94"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.90"
(ft/sec)

>75% Grass cover, Good, HSG B

100.00% Pervious Area
Subcatchment 8S: On-Site Uncontrolled Runoff

Prepared by {enter yoﬁr company name here}

(ft/ft)

0.66 cfs @ 12.15 hrs, Volume
Slope Velocity Capacity Description

CN  Description

Summary for Subcatchment 8S: On-Site Uncontrolled Runoff
61

Area (sf)
8,484
8,484

(feet)

Tc Length

(min)
7.0

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019
Runoff by SCS TR-20 method, UH
MSE 24-hr 3 St Paul Rainfall

Runoff
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Proposed Conditions

21625_Stormwater_08082019 MSE 24-hr 3 St Paul Rainfall=5.90"
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Summary for Pond 2P: Proposed Pond

Inflow Area = 1.776 ac, 26.45% Impervious, Inflow Depth = 2.79" for St Paul event
Inflow = 8.82cfs @ 12.15 hrs, Volume= 0.413 af

Outflow = 3.50cfs @ 12.29 hrs, Volume= 0.413 af, Atten=60%, Lag= 8.6 min
Primary = 3.50cfs @ 12.29 hrs, Volume= 0.413 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 880.46' @ 12.29 hrs Surf.Area= 4,430 sf Storage= 5,577 cf
Flood Elev=881.00" Surf.Area= 4,883 sf Storage= 8,080 cf

Plug-Flow detention time=51.0 min calculated for 0.413 af (100% of inflow)
Center-of-Mass det. time= 50.9 min ( 862.0 - 811.1)

Volume Invert Avail.Storage Storage Description

#1 879.00' 19,532 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

879.00 3,197 0 0

883.00 6,569 19,532 19,532
Device Routing Invert Outlet Devices

#1  Primary 873.00" 12.0" Round Culvert L=20.0" Ke= 0.500

Inlet / Outlet Invert= 873.00'/ 872.85' S=0.0075"'/" Cc= 0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 879.00' 12.0" Round Culvert L=3.0' Ke= 0.500
Inlet / Outlet Invert= 879.00'/ 878.97' S=0.0100"'/" Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=3.50 cfs @ 12.29 hrs HW=880.46" (Free Discharge)
T _1=Culvert (Passes 3.50 cfs of 9.98 cfs potential flow)
2=Culvert (Barrel Controls 3.50 cfs @ 4.46 fps)
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MSE 24-hr 3 St Paul Rainfall

=5.90"

21625 Stormwater 08082019
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Pond 2P: Proposed Pond

Hydrograph
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Page 37

Printed 8/9/2019

0.0 min

Proposed Conditions

MSE 24-hr 3 St Paul Rainfall
for St Paul event
0%, Lag

0.552 af
0.552 af, Atten

Link 2L: Total to Wetland
Hydrograph

0.00-72.00 hrs, dt=0.01 hrs

Summary for Link 2L: Total to Wetland

Prepared by {enter your company name here}
2.286 ac, 28.97% Impervious, Inflow Depth = 2.90"

555cfs @ 12.16 hrs, Volume
5.55cfs @ 12.16 hrs, Volume
Inflow, Time Span

HydroCAD® 10.00-20 s/n 01876 © 2017 HydroCAD Software Solutions LLC

21625 Stormwater 08082019

Inflow Area
Primary outflow

Inflow
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BRAUN
INTERTEC

The Science You Build On.

Geotechnical Evaluation Report

Proposed Pavements

280 Trailer Storage

Kasota Avenue and Hwy 280 South Entrance Ramp
St. Paul, Minnesota

Prepared for

Venture Pass Partners, LLC or assigns
and Mason Holdings lll, LLC or assigns

Professional Certification:

| hereby certify that this plan, specification, or report
was prepared by me or under my direct supervision
and that | am a duly licensed Professional Engineer
under the laws of the State of Minnesota.
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President - Principal Engineer S i PROFESSIONAL} 2
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Project B1905336

Braun Intertec Corporation



B R Au N Braun Intertec Corporation Phone: 952.995.2000
11001 Hampshire Avenue S Fax: 952.995.2020

I NTE RTE C Minneapolis, MN 55438 Web: braunintertec.com
The Science You Build On.
June 21, 2019 Project B1905336

Mr. Randy Rauwerdink
Venture Pass Partners, LLC or assigns
and Mason Holdings Ill, LLC or assigns
19620 Waterford Court
Shorewood, MN 55331

Re: Geotechnical Evaluation
Proposed Pavements
280 Trailer Storage
Kasota Avenue and Hwy 280 South Entrance Ramp
St. Paul, Minnesota

Dear Mr. Rauwerdink:

We are pleased to present this Geotechnical Evaluation Report for the proposed parking lot at in the
northwest quadrant of Kasota Avenue and Highway 280 in St. Paul, Minnesota.

Thank you for making Braun Intertec your geotechnical consultant for this project. If you have questions
about this report, or if there are other services that we can provide in support of our work to date, please
contact Belick Pha at 612.750.2148 (bpha@braunintertec.com) or Bob Janssen at 612.865.8786

" (bjanssen@braunintertec.com).

Sincerely,
BRAUN INTERTEC CORPORATION
jG\ C\,LA¢4,LD Ucdad é "

Belick Pha, EIT
Staff Engineer

; ll
Robert J. Jangsen, PE
President - Principal Engineer

c: Mr. Jerry Mullin, Landmark Environmental
Mr. Chad Ayers, Sambatek
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A. Introduction

A.1. Project Description

This Geotechnical Evaluation Report addresses the proposed design and construction of a new trailer
parking lot located at the junction of MN 280 and Kasota Avenue in Saint Paul, Minnesota. The project

will include the construction of a bituminous paved parking lot for semi-truck trailers. Table 1 provides
project details.

Table 1. Site Aspects and Grading Description

Aspect Description
Pavement type(s) Bituminous or concrete with concrete dolly pads
Assumed pavement loads Heavy-duty: 150,000 ESALs*
Grade changes 2 (provided)

*Equivalent 43,000-Ib multi-axle loads based on 15 semitrailers per day for a 20-year design life.

The figure below shows an illustration of the proposed site layout.
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Figure 1. Site Layout

Figure provided by Google Earth® dated June 2019. Approximate property line denoted in solid red lines.

A.2. Site Conditions and History

Currently, the site exists as undeveloped property. The surface is generally populated with vegetation
including grass and trees with no structures currently existing on site. Generally, the site is flat, increasing
in elevation from the southwest to northeast.

Correspondences with Venture Pass Partners, LLC indicated the site had previously been used as a
landfill. No further documents were provided about the site’s use history, except for those mentioned in
section A.4.
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A.3. Purpose

The purpose of our evaluation was to characterize subsurface geologic conditions at selected exploration
locations, evaluate their impact and provide recommendations for use in the design and construction of
the proposed parking lot.

A.4. Background Information and Reference Documents

We reviewed the following information:
= Topographic map and Concept Plan 4 prepared by Sambatek, Inc.

=  Previous geotechnical report prepared by Braun Intertec (Project No. BAAX-95-849) and
dated January 15, 1996. As part of that evaluation, 6 soil borings were performed on this site.
The approximate locations of those borings are shown on the sketch and those boring logs

are included with this report.

=  Communications with Venture Pass Partners, LLC regarding test pit locations and scheduling.

= Discussions with you, along with the Civil Engineers with Sambatek and the Environmental
consultants with Landmark to discuss design details.

In addition to the provided sources, we have used several publicly available sources of information.

We have described our understanding of the proposed construction and site to the extent others
reported it to us. Depending on the extent of available information, we may have made assumptions
based on our experience with similar projects. If we have not correctly recorded or interpreted the
project details, the project team should notify us. New or changed information could require additional

evaluation, analyses and/or recommendations.
A.5. Scope of Services
We performed our scope of services for the project in accordance with our Proposal to Venture Park

Pass, LLC, dated May 17, 2019. The following list describes the geotechnical tasks completed in

accordance with our authorized scope of services.
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= Reviewing the background information and reference documents previously cited.

= Landmark Environmental (Landmark) selected the new test pit locations. We acquired the
surface elevations and locations with Landmark GPS technology using the Universal
Transverse Mercator (UTM) coordinate system NAD83/UTM 15T. The attached Sketch shows
the approximate locations of the test pits, along with the locations of the previously

performed soil borings.

= Performing 8 test pits, denoted as TP-1 to TP-8, to nominal depths of 5 feet below grade

across the site.
= Preparing this report containing a test pit location sketch, logs of test pits, a summary of the
soils encountered, and recommendations for pavement subgrade preparation and the design
and pavements.
Our scope of services did not include environmental services or testing. Environmental testing and

services were provided by Landmark Environmental (Landmark). When the test pits were excavated, an

environmental scientist was present from Landmark.

B. Results

B.1. Geologic Overview

We based the geologic origins used in this report on the soil types and available common knowledge of

the geological history of the site.
B.2. Test Pit and Previous Boring Results

We performed 6 soil borings at this site in 1995. Borings ST-1 to ST-6 are in the area of the proposed
parking lot footprint. The borings were extended to nominal depths of 25 1/2 to 80 feet. Logs of the

previous borings are included in the Appendix.
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Table 2 provides a summary of the test pits and previous soil boring results, in the general order we

encountered the strata. Please refer to the Log of Test Pits and Boring sheets in the Appendix for

additional details. The Descriptive Terminology sheet in the Appendix includes definitions of

abbreviations used in Table 2.

Table 2. Subsurface Profile Summary*

Strata

Soil Type -
ASTM
Classification

Range of
Penetration
Resistances

Commentary and Details

Topsoil
Fill

SM

Predominantly SM.

Generally black.

Topsoil fill not present at all borings and was measured
to be less than 1 foot when observed.

Moisture condition generally moist.

Fill

SM, CL, OL, PT

Weight of hammer
to 39 blows per
foot (BPF)

General penetration resistance of 4 to 15 BPF.
Intermixed layers of dark brown, dark gray, and black.
Moisture condition generally moist to wet.
Thicknesses at soil boring locations varied from 16 to
22 feet.

Highly variable, soils intermixed; layers of organic clay
and peat observed in Boring ST-1.

Existing fill contained variable amounts of gravel and
debris, including glass, bricks, metal, concrete and
bituminous.

Possible cobbles and boulders.

Swamp
deposits

oL

1to 4 BPF

A 3-foot layer was observed in Boring ST-5.
Generally black.

Moisture condition generally wet.

Swamp deposits not observed in test pits.

Alluvial

CL

4 BPF

Moisture condition generally wet.

Only observed beneath the fill in Borings ST-3/ST-3A and
ST-6.

Alluvial soils not observed in test pits.

Glacial
deposits

SP, SP-SM, SM

2 to 58 BPF

SC, CL, ML

4 to 20 BPF

Intermixed layers of glacial outwash and till.
Variable amounts of gravel; may contain cobbles.
Moisture condition generally wet.

Glacial deposits not observed in test pits.

Bedrock

Shale

17 to 44 BPF

Top of bedrock observed at depth of 80 feet.
Generally bluish gray.
Bedrock not observed in test pits.

*Abbreviations defined in the attached Descriptive Terminology sheet.
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B.3. Groundwater

While excavating the test pits, water was observed seeping into 3 of the test pits. Table 3 summarizes the
depths where we observed groundwater while excavating test pits. Table 3 also summarizes
groundwater observed while advancing previous soil borings. The attached Log of Test Pits and Log of
Borings in the Appendix also include this information and additional details.

Table 3. Groundwater Summary

Measured or Estimated Depth to Groundwater
Location (ft)
TP-1 Not observed in test pit to 5 feet
TP-2 Not observed in test pit to 5 1/2 feet
TP-3 Not observed in test pit to 5 feet
TP-4 2
TP-5 Not observed in test pit to 5 feet
TP-6 Not observed in test pit to 5 feet
TP-7 1.1/2
TP-8 1172
ST-1 Not observed in boring to 25.5 feet
ST-2/ST-2A 191/2
ST-3/ST-3A Not observed in boring to 80 feet
ST-4 16
ST-5 18
ST-6 21.2

Groundwater observed in test pits were relatively shallow and likely due to perched water conditions.
Precipitation or seasonal changes, such as thawing, will increase perched water conditions in sand seams
in the fill.

Based on the available data, it appears that at the time those borings were performed, the hydrostatic

water level will be below excavations for the proposed parking lot.

BRAUN
INTERTEC



Venture Pass Partners, LLC or assigns
& Mason Holdings lll, LLC or assigns
Project B1905336

June 21, 2019

Page 7

C. Recommendations

C.1. Site Grading and Subgrade Preparation

C.1l.a. Existing Fill

As indicated by the soil borings and test pit data, the on-site soils consist of significant amounts of fill
materials consisting of variable soils types which are intermixed with miscellaneous debris and organic
soils, and the penetration resistances recorded in the soil borings indicate that some of the fill is very soft
or loose. Ideally, and to reduce risks of long-term differential settlement, all or a significant portion of the
existing fill would have to be removed from beneath the proposed pavements. However, because of the
environmental concerns associated with the removal of the existing fill and considering that some risk of
long-term settlements associated with pavements can typically be tolerated, the significant costs
associated with the removal of significant amounts of the existing fill can likely not be tolerated. As such,
the recommendations we are providing in this report assumes that the risk of long-term differential
settlement to the pavements can be tolerated. Within this report, we will provide design and earthwork

recommendations to reduce risks associated with adverse amounts of long-term settlement.

As discussed in more detail in the following sections, our recommendations include the removal of the
surficial topsoil, scarifying and compacting the in place soils prior to placement of fill or pavement areas,
removing any exposed large-sized or compressible debris, and placement of geogrid beneath the

recommended pavement designs.

C.1.b. Reuse of On-Site Soils

With the exception of the topsoil and unsuitable debris, assuming that the soils are acceptable per the
Response Action Plan (RAP) that is being prepared by Landmark, it is our opinion that much of the
excavated soils on site will be suitable to be reused for subgrade fill material. Any on-site soils with an
organic content greater that 3 percent, or debris or boulders larger than 4 inches in diameter should be
considered unsuitable for use as pavement fill material. Those materials should be placed in a green
area or hauled off site. Furthermore, much of the soils on this site are moisture sensitive, and it is likely
that some moisture conditioning (wetting or drying) will be necessary to reuse the on-site soils as

compacted backfill.

C.1.c. Excavated Slopes
Based on the borings, we anticipate on-site soils in excavations will consist of silty sands intermixed with

clay. These soils are typically considered Type B Soil under OSHA (Occupational Safety and Health
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Administration) guidelines. OSHA guidelines indicate unsupported excavations in Type B soils should have
a gradient no steeper than 1H:1V. Slopes constructed in this manner may still exhibit surface sloughing.
OSHA requires an engineer to evaluate slopes or excavations over 20 feet in depth.

An OSHA-approved qualified person should review the soil classification in the field. Excavations must
comply with the requirements of OSHA 29 CFR, Part 1926, Subpart P, “Excavations and Trenches.” This
document states excavation safety is the responsibility of the contractor. The project specifications

should reference these OSHA requirements.

C.1.d. Excavation Dewatering
We recommend removing groundwater from the excavations. Project planning should include temporary
sumps and pumps for excavations in low-permeability soils, such as clays. If it is necessary to pump water

from excavations, that work should be done in accordance with the RAP.

C.1l.e. Pavement and Exterior Slab Subgrade Preparation
We recommend the following steps for pavement and exterior slab subgrade preparation, understanding
the site will have a grade change of 2 feet or less. Note that project planning may need to require

additional subcuts to limit frost heave.

1. Strip unsuitable soils consisting of surficial vegetation and soils with an organic content
greater than 3 percent any existing structures and pavements that exists within2 feet of the
surface of the proposed pavement subgrade. At depths greater than 2 feet, assuming the
surficial organic materials are removed and the underlying soils can be stabilized as

addressed below, the existing soils can remain in place.

2. Have a geotechnical representative observe the excavated subgrade to evaluate if additional

subgrade improvements are necessary.

3. Prior to placement of fill or the pavement materials, Scarify the exposed soils to a depth of
10 inches, moisture condition the soils to near optimum moisture content and then compact

the soils to the relative densities indicated in Table 5.

4. Place pavement engineered fill to grade and compact in accordance with Section C.1.g. to

bottom of pavement.

5. Proofroll the pavement or exterior slab subgrade as described in Section C.1.f.
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