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Outline

* Review:
— Modeling Process
— Calculator
— Draft Drawing

* Next Steps



Modeling Process to Quantify Volume

Reduction

* Break swales into
components
— side slope
— main channel
— bioretention base
— check dams
— underdrain

Side Slope

Reductions

« Make each
component additive
for volume reductions




Modeling Process

Side Slopes of Grass Channel

e Use P8

* Run 58 years of Twin Cities
precipitation and 1.1 inch event storm

 Modeled as a very wide grass swale
« Parameters (384 model runs)

— Slope (Side Slope): 3H:1V, 4H:1V,
5H1V Channel

Width
— Flow path length: 10, 20, 30, 50 ft
— Infiltration rate: 0.2, 0.6, 1.0, 1.6 in/hr
— Impervious area/side slope area: 1, 3, 7

— Manning'’s n: 0.25 (short grass), 0.35
high grass

A

Channel
length

Main Channel




Modeling Process

Main Channel of Grass Channel

e Use P8

* Run 58 years of Twin Cities
precipitation and 1.1 inch event storm

« Parameters (total of 432 model runs)
— Channel slope: 1%, 2%, 3%, 4%
— Infiltration rate: 0.2, 0.6, 1.0, 1.6
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In/hr
— Impervious Area/Channel Area: 5, ¢
20’ 40 Channel

Width

— Manning's n: 0.25 (short grass),
0.35 (high grass)

— Bottom Width: 4, 8 ft
— Channel Length: 150, 300, 700 ft




Modeling Process

Procedure

* Run model simulations

* Develop relationship between volume reduction
and design parameters using multivariate
regression analysis

« Use relationship to calculate volume reduction
percentage in calculator

« Combine runoff reductions from side slope and
main channel




Modeling Process Results

Side Slope Annual Volume Reduction by Parameter
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Calculator Overview



Annual Volume Reduction

Event Volume Reduction

4 B | C | D E G
1
2 | Parameters to be entered
3 | Parameters calculated
4

5 Total Volume Reduction
B Total Annual Yolume Reduction

Total Event Volume Reduction

7 (1.1 inch 15 minute duration storm)
B
8 Impervious Area acres
10 Annual inches | !
11 | Event inches
12

13 Side Slope Parameters
14| Slope (%) 33 A
15 Infiltration Rate {in/hr) 0.8 Channel
16 Manning's n 0.35 length
17 Flow Path (ft) 10 =

1B Side Slope Length[ﬂ::l 1320 =
E Annual Volume Reduction 5

23 Event Volume Reduction E
24| 2

25 Main Channel Base Parameters
26 Channel Length (ft] 1320
27 | Channel Width [ft) 5 W
2B | Slope (%) 1
29 Infiltration Rate {in/hr) 0.8 Channel
ﬂ Manning's r 0.35 Width
34

35
38
37
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Use Bioretention Performance Curves

to Quantify Compliance with 1.1-inch
Rule
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These values are within the range
reported in literature (0-98% reduction)
but are different than LRRB values.



Volume Reduction Summary

Reference Grass Channel Dry Swale
Virginia Design specifications 10% - HSG Soils Cand D
(Grass Channels) 20% - HSG Soils A and B
30% - with Compost Amended Soils
Virginia Design specifications 40% - Level Design 1
(Dry Swales) 60% - Level Design 2
Weiss, Gulliver and Erickson 50% (Barrett 2008, semiarid regions)
(2010). 30% (Rushton 2001, FL)
o
40;)/:’5:::;?:; :ii)’o\;A)USA) 98% (Horner etal. 2003, wa)
CSN (2009) Virginia Calculator ' 46 to 54% (stagge 2006, MD)
0% (UNHSC 2007, NH)

90%7? (Barrett et al, 1998, TX)
27 -41% (Liptan and Murase 2000, OR)

Rossman (2009) SWMM model
(Ksat 1.0 in/hr, slope 1.3%, | inch 11%
precip)

48% = Average (13 studies, 84 events)
International Stormwater A1%, 85% (vueta. 1993, v
19%, 27%, 35%, 42%, 65% (City of Portland 1999, OR)
Database (2011) 0
60% (wa state 1999, WA)

27%, 41%, 46% 65%, 76% (CA DOT, 2002)
e




Some Differences Between

LRRB Method and MIDS Method
. |UOfMN/IRRB  |Bar/MIDS

Infiltration Modeling  Green Ampt method Constant infiltration rate
Process
Infiltration Rate Initially faster infiltration Rates in MN Stormwater Manual:

rate (some cells in grid >39 1.63 - <0.2 in/hr, depending on
in/hr) and mean final rates soil

of 1.3-0.4 in/hr, depending

on measured rate at cells

Precipitation Various rainfall intensities, 58 continuous years of real
including a 1-inch 24-hour storms at 1-hour time increments
event

Unclear if intense events 1.1 inches in 15 minutes (~10
were analyzed year event) and 1.1 inches in 30
minutes (~2 year event)

Real Life Volume None None
Reduction Monitoring



Drawing
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Next Steps

Wait until LRRB study results out this fall
— Will include real world monitoring site in Madison, WI

U of MN will compare and contrast modeling results

Complete suggested cross section detall by June 30

Use preliminary, potentially conservative MIDS
values for now, update with LRRB results by March
2013 for calculator update by end of summer 2013









