CASE #PL2020-206

1
City of Bloomington requires | - (€) ELLIOTT
volume capture for all areas fully j
reconstructed, not just new
impervious. Revise and resubmit
calculations.

Stormwater Summary

Service Restoration
300 W 83" Street
Bloomington, MN 55420

The project consists of a building addition of approximately 1700 SF and improvements on the site to add
parking stalls to meet the zoning code requirements. The project size is relatively small, disturbing less than 0.5
acres, but triggers the requirement of a watershed permit since it exceeds 5,000 SF of land-disturbing activities.
This disturbed area is less than 50% of the entire parcel, thus Section 4.3 will only apply to the new impervious.
The total increased impervious area is 5,622 SF. This project requires 1.1” capture and infiltration for the
additional 5,622 SF of impervious which computes to 515 CF.

To meet the stormwater requirements, a rainwater garden is provided to capture of 6200 SF impervious runoff.
The design volume exceeds the required 515 CF of storage and infiltration. The outlet structure of the rainwater
garden is dual stage, keeping the runoff rates of the smaller 2 and 10 year storms near existing and then allow
for a secondary overflow during larger rain events.

The existing soil type is SP-SM with a classification of soil type B which will allow for full infiltration of the 9”
depth of water in the rainwater garden within 24 hours based on 0.5” per hour which allows for a factor of
safety of two base on the 48 hour requirement.

Please see the civil plans, enclosed drainage maps and HydroCad report for more information related to the

project.

Thank you for your consideration,

Lance A. Elliott, PE

il .com

5616 Dalrymple Rd, Edina, MN 55424 Phone: (612) 220-0152 www.elliottdesi
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Proposed Praining to

Existing Rainwater Garden Proposed NOT Draining

to Rainwater Garden
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Rainwater Garden

Reach Routing Diagram for 10-28-20
Prepared by LANCE ELLIOTT, PE, Printed 10/28/2020

HydroCAD® 10.00-20 s/n 07614 © 2017 HydroCAD Software Solutions LLC
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Area Listing (all hodes)

Area CN Description

(sg-ft) {subcatchment-numbers)
24,738 61 >75% Grass cover, Good, HSG B (1S, 25, 38)
40,300 98 Parking (1S, 3S)

6,525 98 Roof Draining to Pond (2S)
34,107 98 Roofs (18, 33)

2,402 98 Walks (1S, 3S)

108,122 90 TOTAL AREA
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Soil Listing (all nodes)

Area Saoll Subcatchment
(sg-ft) Group Numbers
0 HSG A
24,788 HSG B 1§, 28, 38
0 HSGC
0 HSGD
83,334 Other 18, 28, 38
108,122 TOTAL AREA
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HydroCAD® 10.00-20 s/n 07614 © 2017 HydroCAD Software Solutions LLC Page 4
Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatcl
(sg-ft) (sg-ft) (sg-ft) (sg-ft) (sg-ft) (sg-ft) Cover Number:
0 24,738 0 0 0 24,788 >75% Grass cover,
Good
0 0 0 0 40,300 40,300 Parking
0 0 0 0 6,525 6,525 Roof Draining to Pond
0 0 0 0 34,107 34,107 Roofs
0 0 0 0 2,402 2,402 Walks
0 24,788 0 0 83,334 108,122 TOTAL AREA
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10-28-20
Prepared by LANCE ELLIOTT, PE Printed 10/28/2020
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Pipe Listing (all 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 3P 826.00 825.25 50.0 0.0150 0.010 5.0 0.0 0.0
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10-28-20 MSE 24-hr 3 2-Year Rainfall=2.85"
Prepared by LANCE ELLIOTT, PE Printed 10/28/2020
HydroCAD® 10.00-20 s/n 07614 © 2017 HydroCAD Software Solutions LLC Page 6

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Existing Runoff Area=54,061 sf 71.87% Impervious Runoff Depth=1.69"
Flow Length=200" Tc=3.1 min CN=88 Runoff=4.21 cfs 7,593 cf

Subcatchment 2S: Proposed Draining to Runoff Area=7,869 sf 82.92% Impervious Runoff Depth=2.02"
Flow Length=200" Tc=3.1 min CN=92 Runoff=0.71 cfs 1,324 cf

Subcatchment 3S: Proposed NOT Draining to Runoff Area=46,192 sf 82.16% Impervious Runoff Depth=1.93"
Flow Length=200" Tc=3.1 min CN=91 Runoff=4.03 cfs 7,436 cf

Pond 3P: Rainwater Garden Peak Elev=829.66' Storage=562 cf Inflow=0.71 cfs 1,324 cf
Discarded=0.02 cfs 740 cf Primary=0.21 cfs 584 cf Outflow=0.22 cfs 1,324 cf

Total Runoff Area = 108,122 sf Runoff Volume = 16,354 cf Average Runoff Depth = 1.82"
22.93% Pervious = 24,788 st  77.07% Impervious = 83,334 sf
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10-28-20 MSE 24-hr 3 2-Year Rainfall=2.85"
Prepared by LANCE ELLIOTT, PE Printed 10/28/2020
HydroCAD® 10.00-20 s/n 07614 © 2017 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment 1S: Existing

[49] Hint: Tc<2dt may require smaller dt
Runoff = 421 cfs @ 12.09 hrs, Volume= 7,593 cf, Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 2-Year Rainfall=2.85"

Area (sf) CN Description

* 19,175 98 Roofs
* 590 88 Walks
* 19,091 98 Parking

15,205 61 >75% Grass cover, Good, HSG B
54,061 88 Weighted Average

15,205 28.13% Pervious Area
38,856 71.87% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/ft)  (ft/sec) (cfs)
24 150 0.0100 1.06 Sheet Flow, Roof
Smooth surfaces n=0.011 P2=2.80"
0.7 50 0.0200 112 Sheet Flow, Parking

Smooth surfaces n=0.011 P2=2.80"

3.1 200 Total

Subcatchment 1S: Existing

Hydrograph
|
s MSE 24-hr 3
2-Year Rainfall=2.85"
| L ~__Runoff Area=54,061 sf
> Runoff Volume=7,593 cf

Runoff Depth=1.69"
Flow Length=200"
Tc=3.1 min

Flow (cfs)

0 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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10-28-20
Prepared by LANCE ELLIOTT, PE

MSE 24-hr 3 2-Year Rainfall=2.85"
Printed 10/28/2020

Time (hours)

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 28 30

HydroCAD® 10.00-20 s/n 07614 © 2017 HydroCAD Software Solutions LLC Page 8
Summary for Subcatchment 2S: Proposed Draining to Rainwater Garden
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.71cfs @ 12.09 hrs, Volume= 1,324 cf, Depth= 2.02"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 2-Year Rainfall=2.85"
Area (sf) CN Description
* 6,525 98 Roof Draining to Pond
1,344 61 >75% Grass cover, Good, HSG B
7,869 92 Weighted Average
1,344 17.08% Pervious Area
6,525 82.92% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/ft)  (ft/sec) (cfs)
24 150 0.0100 1.06 Sheet Flow, Roof
Smooth surfaces n=0.011 P2=2.80"
0.7 50 0.0200 112 Sheet Flow, Parking
Smooth surfaces n=0.011 P2=2.80"
3.1 200 Total
Subcatchment 2S: Proposed Draining to Rainwater Garden
Hydrograph
1
0.75-
o7 | . MSE 24-hr 3
" 2-Year Rainfall=2.85"
055] Runoff Area=7,869 sf
054 Runoff Volume=1,324 cf
F 0457
s Jd Runoff Depth=2.02"
= o
£ 0359 | Flow Length=200'
03y Tc=3.1 min
0.25
02| CN=92
0153
01q | ‘ L
0.054 >
Lz
0 1
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10-28-20 MSE 24-hr 3 2-Year Rainfall=2.85"
Prepared by LANCE ELLIOTT, PE Printed 10/28/2020
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Summary for Subcatchment 3S: Proposed NOT Draining to Rainwater Garden

[49] Hint: Tc<2dt may require smaller dt
Runoff = 403cfs @ 12.09 hrs, Volume= 7,436 cf, Depth= 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 2-Year Rainfall=2.85"

Area (sf) CN Description

* 14,932 98 Roofs
* 1,812 98 Walks
* 21,209 98 Parking

8,239 61 >75% Grass cover, Good, HSG B
46,192 91 Weighted Average

8,239 17.84% Pervious Area
37,953 82.16% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/ft)  (ft/sec) (cfs)
24 150 0.0100 1.06 Sheet Flow, Roof
Smooth surfaces n=0.011 P2=2.80"
0.7 50 0.0200 112 Sheet Flow, Parking

Smooth surfaces n=0.011 P2=2.80"

3.1 200 Total

Subcatchment 3S: Proposed NOT Draining to Rainwater Garden
Hydrograph

A i MSE 24-hr 3
L 2-Year Rainfall=2.85"
Runoff Area=46,192 sf
Runoff Volume=7,436 cf
. Runoff Depth=1.93"
.| L Flow Length=200'
Tc=3.1 min

Flow (cfs)

- CN=91

0 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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10-28-20 MSE 24-hr 3 2-Year Rainfall=2.85"
Prepared by LANCE ELLIOTT, PE Printed 10/28/2020
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Summary for Pond 3P: Rainwater Garden

Inflow Area = 7,869 sf, 82.92% Impervious, Inflow Depth = 2.02" for 2-Year event
Inflow = 0.71cfs @ 12.09 hrs, Volume= 1,324 cf

Outflow = 0.22cfs @ 12.22 hrs, Volume= 1,324 cf, Atten=69%, Lag= 7.9 min
Discarded = 0.02cfs @ 12.22 hrs, Volume= 740 cf

Primary = 0.21cfs@ 12.22 hrs, Volume= 584 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 829.66' @ 12.22 hrs Surf.Area= 682 sf Storage= 562 cf

Plug-Flow detention time= 174.5 min calculated for 1,322 cf (100% of inflow)
Center-of-Mass det. time= 174.8 min ( 957.7 - 782.9)

Volume Invert Avail.Storage Storage Description
#1 828.50' 1,278 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
828.50 300 0 0
829.50 621 461 461
830.50 1,014 818 1,278
Device Routing Invert OQOutlet Devices
#1 Device 3 829.25' 4.0" Vert. Orifice/Grate C= 0.600
#2 Device 3 829.75' 27.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 826.00' 5.0" Round Culvert L=50.0' Ke=0.500

Inlet / Outlet Invert= 826.00'/ 825.25' S=0.0150"" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 0.14 sf
#4  Discarded 828.50' 1.000 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.02 cfs @ 12.22 hrs HW=829.65" (Free Discharge)
=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.20 cfs @ 12.22 hrs HW=829.65"' (Free Discharge)
t _3=Culvert (Passes 0.20 cfs of 1.03 cfs potential flow)

1=Orifice/Grate (Orifice Controls 0.20 cfs @ 2.33 fps)

2=Orifice/Grate ( Controls 0.00 cfs)
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MSE 24-hr 3 2-Year Rainfall=2.85"

10-28-20
Prepared by LANCE ELLIOTT, PE Printed 10/28/2020
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Pond 3P: Rainwater Garden

Hydrograph

[} Inflow
{71 Outflow
[l Discarded

Inflow Area=7,869 sf I Primary
- Peak Elev=829.66"
Storage=562 cf

Flow (cfs)

2 34 56 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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10-28-20 MSE 24-hr 3 10-Year Rainfall=4.22"
Prepared by LANCE ELLIOTT, PE Printed 10/28/2020
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Existing Runoff Area=54,061 sf 71.87% Impervious Runoff Depth=2.93"
Flow Length=200" Tc=3.1 min CN=88 Runoff=7.13 cfs 13,217 cf

Subcatchment 2S: Proposed Draining to Runoff Area=7,869 sf 82.92% Impervious Runoff Depth=3.33"
Flow Length=200" Tc=3.1 min CN=92 Runoff=1.13 cfs 2,184 cf

Subcatchment 3S: Proposed NOT Draining to Runoff Area=46,192 sf 82.16% Impervious Runoff Depth=3.23"
Flow Length=200" Tc=3.1 min CN=91 Runoff=6.52 cfs 12,427 cf

Pond 3P: Rainwater Garden Peak Elev=829.84' Storage=697 cf Inflow=1.13 cfs 2,184 cf
Discarded=0.02 cfs 869 cf Primary=0.94 cfs 1,308 cf Outflow=0.95 cfs 2,177 cf

Total Runoff Area = 108,122 sf Runoff Volume = 27,828 cf Average Runoff Depth = 3.09"
22.93% Pervious = 24,788 st  77.07% Impervious = 83,334 sf
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10-28-20 MSE 24-hr 3 10-Year Rainfall=4.22"
Prepared by LANCE ELLIOTT, PE Printed 10/28/2020
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Summary for Subcatchment 1S: Existing

[49] Hint: Tc<2dt may require smaller dt

Runoff

= 713 cfs @ 12.09 hrs, Volume= 13,217 cf, Depth= 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10-Year Rainfall=4.22"

Area (sf) CN Description
* 19,175 98 Roofs
* 590 98 Walks
* 19,091 98 Parking
15,205 61 >75% Grass cover, Good, HSG B
54,061 88 Weighted Average
15,205 28.13% Pervious Area
38,856 71.87% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/ft)  (ft/sec) (cfs)
24 150 0.0100 1.06 Sheet Flow, Roof
Smooth surfaces n=0.011 P2=2.80"
0.7 50 0.0200 112 Sheet Flow, Parking
Smooth surfaces nh=0.011 P2=2.80"
3.1 200 Total
Subcatchment 1S: Existing
Hydrograph
MSE 24-hr 3
| 10-Year Rainfall=4.22"
: Runoff Area=54,061 sf
5 Runoff Volume=13,217 cf
g2 Runoff Depth=2.93"
3 Flow Length=200"

012 3 45

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

" Tc=3.1 min
CN=88

L 7

Time (hours)
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Summary for Subcatchment 2S: Proposed Draining to Rainwater Garden

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.13cfs @ 12.09 hrs, Volume= 2,184 cf, Depth= 3.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10-Year Rainfall=4.22"

Area (sf) CN Description
* 6,525 98 Roof Draining to Pond
1,344 61 >75% Grass cover, Good, HSG B
7,869 92 Weighted Average
1,344 17.08% Pervious Area
6,525 82.92% Impervious Area

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

24 150 0.0100 1.06 Sheet Flow, Roof
Smooth surfaces n=0.011 P2=2.80"
0.7 50 0.0200 112 Sheet Flow, Parking

Smooth surfaces n=0.011 P2=2.80"

3.1 200 Total

Subcatchment 2S: Proposed Draining to Rainwater Garden
Hydrograph

Runoff

MSE 24-hr 3

10-Year Rainfall=4.22"
Runoff Area=7,869 sf
Runoff Volume=2,184 cf

g Runoff Depth=3.33"

% Flow Length=200"
i
L

.
47
s

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)

A
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Summary for Subcatchment 3S: Proposed NOT Draining to Rainwater Garden

[49] Hint: Tc<2dt may require smaller dt
Runoff = 6.52 cfs @ 12.09 hrs, Volume= 12,427 cf, Depth= 3.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10-Year Rainfall=4.22"

Area (sf) CN Description

* 14,932 98 Roofs
* 1,812 98 Walks
* 21,209 98 Parking

8,239 61 >75% Grass cover, Good, HSG B
46,192 91 Weighted Average

8,239 17.84% Pervious Area
37,953 82.16% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/ft)  (ft/sec) (cfs)
24 150 0.0100 1.06 Sheet Flow, Roof
Smooth surfaces n=0.011 P2=2.80"
0.7 50 0.0200 112 Sheet Flow, Parking

Smooth surfaces n=0.011 P2=2.80"

3.1 200 Total

Subcatchment 3S: Proposed NOT Draining to Rainwater Garden
Hydrograph

Runoff

1 . MSE 24-hr 3
> 10-Year Rainfall=4.22"
| Runoff Area=46,192 sf
11 | N ~ Runoff Volume=12,427 cf
o ,, Runoff Depth=3.23"
|| Flow Length=200"
> L Tc=3.1 min
CN=91

Flow (cfs)

Time (hours)
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Summary for Pond 3P: Rainwater Garden

Inflow Area = 7,869 sf, 82.92% Impervious, Inflow Depth = 3.33" for 10-Year event
Inflow = 113 cfs @ 12.09 hrs, Volume= 2,184 cf

Outflow = 095cfs @ 12.13 hrs, Volume= 2,177 cf, Atten=16%, Lag= 2.2 min
Discarded = 0.02cfs @ 12.13 hrs, Volume= 869 cf

Primary = 094 cfs @ 12.13 hrs, Volume= 1,308 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 829.84' @ 12.13 hrs Surf.Area= 756 sf Storage= 697 cf

Plug-Flow detention time= 131.1 min calculated for 2,174 cf (100% of inflow)
Center-of-Mass det. time= 129.7 min ( 902.7 - 773.0)

Volume Invert Avail.Storage Storage Description
#1 828.50' 1,278 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
828.50 300 0 0
829.50 621 461 461
830.50 1,014 818 1,278
Device Routing Invert OQOutlet Devices
#1 Device 3 829.25' 4.0" Vert. Orifice/Grate C= 0.600
#2 Device 3 829.75' 27.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 826.00' 5.0" Round Culvert L=50.0' Ke=0.500

Inlet / Outlet Invert= 826.00'/ 825.25' S=0.0150"" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 0.14 sf
#4  Discarded 828.50' 1.000 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.02 cfs @ 12.13 hrs HW=829.84"' (Free Discharge)
=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.88 cfs @ 12.13 hrs HW=829.84' (Free Discharge)
t _3=Culvert (Passes 0.88 cfs of 1.06 cfs potential flow)

1=Orifice/Grate (Orifice Controls 0.27 cfs @ 3.13 fps)

2=Orifice/Grate (Weir Controls 0.61 cfs @ 0.97 fps)
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Pond 3P: Rainwater Garden
Hydrograph
[l Inflow
1.13 cfs ] Qutflow
A — I Discarded
Inflow Area=7,869 sf ] Primory

Flow (cfs)

o

0

%%%%%/WW%/W%%%%WW%WM%%%WW

Peak Elev=829.84"
Storage=697 cf
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 18: Existing Runoff Area=54,061 sf 71.87% Impervious Runoff Depth=5.99"
Flow Length=200" Tc=3.1 min CN=88 Runoff=13.89 cfs 26,996 cf

Subcatchment 2S: Proposed Draining to Runoff Area=7,869 sf 82.92% Impervious Runoff Depth=6.46"
Flow Length=200" Tc=3.1 min CN=92 Runoff=2.10 cfs 4,236 cf

Subcatchment 3S: Proposed NOT Draining to Runoff Area=46,192 sf 82.16% Impervious Runoff Depth=6.34"
Flow Length=200" Tc=3.1 min CN=91 Runoff=12.24 cfs 24,414 cf

Pond 3P: Rainwater Garden Peak Elev=830.24' Storage=1,025 cf Inflow=2.10 cfs 4,236 cf
Discarded=0.02 cfs 1,014 cf Primary=1.10 cfs 3,167 cf Outflow=1.13 cfs 4,181 cf

Total Runoff Area = 108,122 sf Runoff Volume = 55,646 cf Average Runoff Depth = 6.18"
22.93% Pervious = 24,788 st  77.07% Impervious = 83,334 sf
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Summary for Subcatchment 1S: Existing

[49] Hint: Tc<2dt may require smaller dt

Runoff

= 13.89cfs @ 12.09 hrs, Volume= 26,996 cf, Depth= 5.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 100-Year Rainfall=7.41"

Area (sf) CN Description
* 19,175 98 Roofs
* 500 98 Walks
* 19,091 98 Parking
15,205 61 >75% Grass cover, Good, HSG B
54,061 88 Weighted Average
15,205 28.13% Pervious Area
38,856 71.87% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/ft)  (ft/sec) (cfs)
24 150 0.0100 1.06 Sheet Flow, Roof
Smooth surfaces n=0.011 P2=2.80"
0.7 50 0.0200 112 Sheet Flow, Parking
Smooth surfaces nh=0.011 P2=2.80"
3.1 200 Total
Subcatchment 1S: Existing
Hydrograph
3 ‘ [0 Runoff]
" (Brer)
| MSE 24-hr 3
13+ "
| 100-Year Rainfall=7.41"
11 Runoff Area=54,061 sf
10 Runoff Volume=26,996 cf
3 z Runoff Depth=5.99"
L | Flow Length=200"
5 Tc=3.1 min
] CN=88
4
i ,
o] A A
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Summary for Subcatchment 2S: Proposed Draining to Rainwater Garden

[49] Hint: Tc<2dt may require smaller dt

Runoff

210cfs @ 12.09 hrs, Volume= 4,236 cf, Depth= 6.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 100-Year Rainfall=7.41"

Area (sf)

CN  Description

6,525
1,344

98 Roof Draining to Pond
61 >75% Grass cover, Good, HSG B

Tc

{min)

7,869
1,344
6,525

Length
(feet)

92 Weighted Average
17.08% Pervious Area
82.92% Impervious Area

Slope
(ft/ft)

Velocity Capacity Description
(ft/sec) (cfs)

24

0.7

150

50

0.0100

0.0200

1.06 Sheet Flow, Roof

Smooth surfaces n=0.011 P2=2.80"
112 Sheet Flow, Parking

Smooth surfaces n=0.011 P2=2.80"

Flow (cfs)

3.1

200

Total

Subcatchment 2S: Proposed Draining to Rainwater Garden

Hydrograph

Runoff

MSE 24-hr 3

100-Year Rainfall=7.41"
Runoff Area=7,869 sf
Runoff Volume=4,236 cf
Runoff Depth=6.46"

- Flow Length=200"
Tc=3.1 min

CN=92

77

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Time (hours)
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Summary for Subcatchment 3S: Proposed NOT Draining to Rainwater Garden

[49] Hint: Tc<2dt may require smaller

Runoff

12.24 cfs @ 12.09

dt

hrs, Volume= 24,414 cf, Depth= 6.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

MSE 24-hr 3 100-Year Rainfall=7.41"

Area (sf) CN Description

Roofs
Walks
Parking
>75% Grass

14,932
1,812
21,209
8,239

98
98
98
61

cover, Good, HSG B

46,192
8,239
37,953

91

Tc
{min)

Length
(feet)

Slope Velocity
(ft/ft)  (ft/sec)

Weighted Average
17.84% Pervious Area
82.16% Impervious Area

Capacity Description
(cfs)

24 150 0.0100 1.06

0.7 50 0.0200 112

Sheet Flow, Roof

Smooth surfaces n=0.011 P2=2.80"
Sheet Flow, Parking

Smooth surfaces n=0.011 P2=2.80"

3.1 200 Total

Subcatchment 3S:

Proposed NOT Draining to Rainwater Garden
Hydrograph

134"
124
19

10

Flow (cfs)

vz 77

Runoff

MSE 24-hr 3

100-Year Rainfall=7.41"
Runoff Area=46,192 sf
Runoff Volume=24,414 cf
Runoff Depth=6.34"
Flow Length=200'

Tc=3.1 min

- CN=91

2
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Summary for Pond 3P: Rainwater Garden

Inflow Area = 7,869 sf, 82.92% Impervious, Inflow Depth = 6.46" for 100-Year event
Inflow = 210cfs @ 12.09 hrs, Volume= 4,236 cf

Qutflow = 113 cfs @ 12.17 hrs, Volume= 4,181 cf, Atten=46%, Lag= 4.5 min
Discarded = 0.02cfs @ 12.17 hrs, Volume= 1,014 cf

Primary = 110cfs @ 12.17 hrs, Volume= 3,167 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=830.24' @ 12.17 hrs Surf.Area= 911 sf Storage= 1,025 cf

Plug-Flow detention time= 83.5 min calculated for 4,174 cf (99% of inflow)
Center-of-Mass det. time= 76.4 min ( 836.8 - 760.5)

Volume Invert Avail.Storage Storage Description
#1 828.50' 1,278 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
828.50 300 0 0
829.50 621 461 461
830.50 1,014 818 1,278
Device Routing Invert OQOutlet Devices
#1 Device 3 829.25' 4.0" Vert. Orifice/Grate C= 0.600
#2 Device 3 829.75' 27.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 826.00' 5.0" Round Culvert L=50.0' Ke=0.500

Inlet / Outlet Invert= 826.00'/ 825.25' S=0.0150"" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 0.14 sf
#4  Discarded 828.50' 1.000 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.02 cfs @ 12.17 hrs HW=830.22" (Free Discharge)
=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=1.10cfs @ 12.17 hrs HW=830.22" (Free Discharge)
T _3=Culvert (Barrel Controls 1.10 cfs @ 8.09 fps)

1=Orifice/Grate (Passes < 0.38 cfs potential flow)

2=Orifice/Grate (Passes < 7.49 cfs potential flow)
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Pond 3P: Rainwater Garden

Hydrograph
B
/ Inflow Area=7,869 sf
| Peak Elev=830.24'
2 Storage=1,025 cf

Flow (cfs)

r %% )"v
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Time (hours)



