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» Regulatory Drivers
« RECARGA Overview
* Design Example




Low Impact Design

 LID Goals

— Impact avoidance

— Impact minimization

— Sustainability (triple bottom line)
« Stormwater Goals

— Control Rate

— Control Quality
— Control Volume




Regulatory Drivers

* Regulations — drive our design

» Rate control
— Common design element
— Post dev. design flow varies

 Quality and volume control

— Qualitative in many cases

— Quantitative standards evolving
— IL state examples



Regulatory Drivers

» Chicago district for 404 permits
* [IEPA — Water quality

« USFWS — Habitat impacts

— Water level fluctuations
— Velocity increases

— Requesting use of RECARGA to
evaluate pre vs post infiltration



RECARGA Overview

 Bioretention design tool
— Ponding duration

— Overtopping frequency
— Runoff volume

* [nfiltration analysis
« Compare pre vs post infiltration
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Interface

) RECARGA 2 3 N =10] x|
its [Erger—3] RECARGA Version 2.3
- Bioretention/Raingarden Sizing Program
3 — Facility Inputs 4 \
= Planview : L Results
Soil Texture Infiltration Depth Plandt .q"ruiu:-rhility

Facility Area 247056 [ +_ Rate [in] {Less than 48 hours max.

Ii i [in/hir] % ponding is desirable)

i . 60 .

Tnbutary Area [acre] : “1 o < o

Fercent Imperdous I a5 e — —
1

Pervious ON I & Number of I
[ Filas Tributary Runof [

345
Regional Ave. ET IW [in./day]
Simulation Type m
Input File Length IT dhays
Pracip. File Narme IW
Qutput File Name IV

v Summary [~ Becord

Precipitation

Impervious Bunoff | 23.3669
Fervious RBunoff I 3.8134

Raingarden Water
[in] %

Runon W 59965
Runaff WW
Recharge IWIW
Target Stay-on 0 [in] F,;R 20 Ewaporation | 21491 I 6.2292
5 ’ Faciliy Area Ratio (%) il [%] “ 10 Underdrain | 0 | O

fun FAR 03.2 % 5 = Sail Maisture | -0.41162 I -1.183
k Stayon {in) Stay-on |33.1H44 I 96,1866

wERIN

= R
~Native Soil Layer || B
" Y G

e
aT . j_ ] ns _

e e
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Developed by the University of Wisconsin-Madison CLEAR RESULTS |
Civil & Environmental Engineering Water Resources Group
(0. Atchisan, A. Dussailliant, L. Severson)
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RECARGA User’s Manual, UW Madison



Interface

) RECARGA 2 3 N =10] x|
its [Erger—3] RECARGA Version 2.3
Bioretention/Raingarden Sizing Program
— Facility Inputs \
= Planview : L Results
Soil Texture Infiltration Depth Plandt .q"ruiu:-rhility

Facility Area 247056 [ +_ Rate [in] {Less than 48 hours max.

Ii i [in/hir] % ponding is desirable)

i . 60 .

Tnbutary Area [acre] : “1 o < o

Fercent Imperdous I a5 e — —
1

Pervious ON I & Number of I
[ Filas Tributary Runof [

345
Regional Ave. ET IW [in./day]
Simulation Type m
Input File Length IT dhays
Pracip. File Narme IW
Qutput File Name IV

v Summary [~ Becord

Precipitation

Impervious Bunoff | 23.3669
Fervious RBunoff I 3.8134

Raingarden Water
[in] %

Runon W 59965
Runaff BEER W
Recharge IW IW
Target Stay-on 0 [in] F,;R 20 Ewaporation | 21491 I 6.2292

’ Faciliy Area Ratio (%) il [%] “ 10 Underdrain | 0 | O

fun FAR 03.2 % 5 = Sail Maisture | -0.41162 I -1.183
k Stayon {in) Stay-on |33.1H44 I 96,1866
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Developed by the University of Wisconsin-Madison CLEAR RESULTS |
Civil & Environmental Engineering Water Resources Group
(0. Atchisan, A. Dussailliant, L. Severson)




Design Example

Existing conditions
Concept plan

Project overview
RECARGA Analysis
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Project Overview

* Pre application meeting with agencies
— Reviewed concept plan
— Reviewed mitigation approach

* Meeting proved critical

— Insight into public notice comments

— Target Resource protection — infiltration

— Specific request for RECARGA

— Looked to Wisconsin DNR regs for guidance



Project Overview

« WDNR Guidance

—NR 151 (Wis. Adm. Code)
— Exemption & exclusions

— RECARGA users manual

+ Site Evaluation

— Initial Screening

— Field verification

— Evaluation of specific infiltration area
— Soil and site evaluation reporting




Soil Surve!

MAP LEGEND

Area of Interest (AOI)
|:| Area of Interest (ADI)

Soils

| Soil Map Units

Special Point Features
Blowout

Borrow Pit
Clay Spot

Closed Deprassion

R

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp
Ming or Quarry
Miscellaneous Water
FPerennial Water

Fock Outcrop

+ < @ @ % kK= 6

Saline Spot

B
a

Sandy Spot

Severely Eroded Spot
Sinkhaole

Slide or Slip

Sodic Spot

W uww o | o

Spoil Area

Stony Spot

o Wery Stony Spot
¥  WetSpot
Y Other

Special Line Features

.9 Gully
e Shaort Steep Slops
= Other

Paolitical Features

=] Cities
Water Features
- Oeeans
Streams and Canals
Transportation
jrrs Rails
i Interstate Highways
- US Routes
Major Roads

e Local Roads

USDA United States
S Cecartment of

Agriculture

© NRC

Matural
Rezources
Conssrvation
Service

g Agero




Soils

Physical Soil Properties— Kane County, lllinois
Map symbol Depth | Sand Silt Clay Moist Saturated Available Linear
and soil name bulk hydraulic water extensibility
density conductivity capacity
In Fct Pct FPct gce micro misec Indln Fct
103A—
Houghtaon
muck, 0fo 2
percent slopes
Houghton 0-11 — — — 0.20-0.35 |1.41-42.34 0.35-045 —
1160 |— — — 0.15-0.25 |1.41-42.34 0.35-045 —
125A—35elma
loam, 0to 2
percent slopes
Selma 0-23 30-50  |28-50 (1027 130150 [4.23-14M 0.14-0.18 0.0-29
2328 |30-50 |28-50 |20-27 (135155 (4231411 0.10-0.15 0.0-29
26-41 |15-30 |50-85 |20-27 (140160 (4231411 0.10-017 0.0-29
41-53  |85-75 |10-45 |[5-20 145165 [14.11-42.34 0.02-013 0.0-29
5360 |65-80 |(10-25 |5-15 145165 [14.11-42.34 0.07-0.10 0.0-29
149A—Brenton
silt loam, Oto 2
percent slopes
Brenton 013 0-15 h3-80 |20-27 (125145 (4231411 0.22-0.26 0.0-29
13-35 |0-15 B0-T5 |25-35 (1301585 (4231411 0.18-0.20 3059
3543 1560 |10-67 |18-30 (140160 (4231411 0.15-019 3059
43-60 |15-85 |0-80 5-30 150-170 |423-4234 0.11-0.20 0029




Soils

Physical Soil Properties— Kane County, lllinois

Map symbol Depth | Sand Silt Clay Moist Saturated Available Linear
and soil name bulk hydraulic water extensibility
density conductivity capacity
In Pct Pct Pct gfee micro mdsec indln FPct
AT0E—
Martinsville silt
loam, 2 to 4
percent slopes
Martinsville 0-5 12-35 |50-78  [10-20 |1.30-145 |4.23-14.11 0.20-0.24 0029
512 30-60 |20-50 |8-20 135150 (4231411 0.19-0.23 0029
12-38  |12-50 (17-68 |20-33 (140160 ([4.23-14.11 0.16-0.20 3059
38-53 |20-60 (1565 |15-25 (140-160 ([4.23-14.11 0.12-017 0029
A3-60 |20-90 |0-75 5-20 160170 (4234234 0.08-017 00-29




Soil Borings

PROJECT Van Acker Farm, SWC Route 47 & Northwest Tollway, Huntley, lllinois
GLEENT  PanCor Construction & Development, LLC, Elgin, lllinois
pomivc 503 DATE STARTED  6-28-07 DATE COMPLETED  6-28-07 J0oE  L-69422
ELEVATIONS ' WATER LEVEL OBSERVATIONS

GROUND SURFACE  908.0 ¥ WHILE DRILLING 55'

§33.0 W AT END OF BORING 50"

¥ 24 HOURS
M |we | au {Yomy|DEPTH|ELEV. S0IL DESCRIFTIONS

Black sandy TOPSOIL (OL)

12| S05.8
& | 134 }ﬁ. Tough brown sandy CLAY, frace gravel, moist
1o vary maoist {CL-ML)
30| w50 Tough brown silty CLAY, litthe sand and gravsl,
. 184 | 1.75 a0l e moist (CL}
13.1 v
v Loose to firm brown medium fo fine SAND, fitle
gravel, occasional sit seams, maist 1o
18 | 120 saturated (SP)
8.0 #0900
Firm brown and gray silty SAND and GRAVEL,
o 4 88 | 13 | 144 wat [SMIGH)
10— 10.0] #ae0

occasional silt seams, molst (CL-KL)

B | 55 | 16 a4 | 300

.
%/f Wary tough gray sandy GLAY, trace gravel,
.
/

18

DISTANCE BELOW SURFACE IN FEET
|

End of Boring at 15.0"

* Approximate unconfined compressiva
— strangth based on measurements with a
calibrated pocket penelrometer.




Infiltration Analysis

« Compare Pre vs Post “Stay on”
* EXxisting stay on
« Target stay on

— USFWS suggested 90%
— WI DNR

* 60% for commercial
* 90% residential
 Also provides exclusions and exemptions



Infiltration Analysis

* Divided site into three zones

* Analyzed each zone

— Determined existing condition stay on
— Determined target stay on

— Analyzed proposed BMPs

— Compared pre to post stay on

— Final design of BMPs
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J RECARGA_2_3

Units IEninsh .'I

Phase 1 - Existing

Facility Area
Tributany Area
Percent Impenious

Parvious CN

Planview

[ 1
[ 9 e
lin
Iﬁ

Fegionsl Ave ET
Simulation Type
Input File Length
q Pracip. File Narme
Qutput File Name

v Summary

Files

|W [in./day]
IT days
EE—

[~ Record

\ RECARGA Yersion 2.3

3p Bioretention/Raingarden Sizing Program

Facility Inputs

Soil Texture Infiltration Depth
Rate lin]
;J; [inghr]

ety

el

i

)
e

~Native Sail Layer

AR E=——,

o —
ATy

Target Stay-on 0 [in]
Facility Area Ratio (%) Tashssll [%]

Fun FAR

N

0
32 33 34 35
Stawan  {in)

Developed by the University of Wisconsin-Madison
Civil & Environmental Engineering Water Resources Group
(0. Atchisan, A. Dussailliant, L. Severson)

=10l %]

Results
Plant Survivahility

(Less than

ponding is desirable)

e Tatal
HI'S. | BG5S I 4605
Number of | 13

Tributary Runof

Precipitation

Impersious Funoff

Fervious Ru

Raingarden Water

Runan
Funoff

Recharge

Ewaporation

Underdrain
Sail Moistur

Stay-on

48 hours max,

345

[ o
[ 28134

noff

fin] %
B
[serss [ 110831
o [ v
R

CLEAR RESULTS |




Phase 1. Target stay on

« Target stay on
— 60%

* 18.4in

» 133.6 ac-ft
- 90%

« 27.61In

» 200.3 ac-ft
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Phase 1 — BMP area

J RECARGA_2_3

Units IEninsh .'I

Planview

247056 [5f]

I 60 [acre]
Fercent Imperdous I a5
I 74

Facility Area

Tributany Area

Parvious CN

Files

Fegional Ave. ET IW [in_.fday]
|Cclminuc|u5 .vl
IW days

INHB%

[~ Record

Simulation Type
Input File Length
Pracip. File Narme
Qutput File Name

v Summary

RECARGA Version 2.3

# - Bioretention/Raingarden Sizing Program

Facility Inputs

Soil Texture Infiltration Depth

Rate lin]

-+- [inghr]

|

Native Soil Layer

T
1 L=

Target Stay-on

Facility Area Ratio (%)

0
RunEaR 32 33 24 35

Stawan  {in)

Developed by the University of Wisconsin-Madison
Civil & Environmental Engineering Water Resources Group
(0. Atchisan, A. Dussailliant, L. Severson)

=10l %]

Results
Plant Survivahility

{Less than 48 hours max.
ponding is desirable)

g, Tatal
Hrs. | 45.25 | 235.25
Number of | 1

Tributary Runof

Precipitation 345

| 23.3669
I 38134

Raingarden Water
[in] %

Impersious Funoff

Fervious Runoff

Runan I 20.6879 59.965
Funoff | 1.3156 I 38134
Fecharge | 17.6348 I 51.11565

[z [ ez
o [ o
[3a104 [ se1066

Evaparstion
Underdrain
Soil Moisture

Stay-on

CLEAR RESULTS |
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Phase 1 — Detention area

-) RECARGA_2 3

Units IEninsh ‘.'I

Planview
|71 Ei
|72? [mcre]
Parcent Impernvious |785
|7?4

Facility Area

Tributan: Area

Parious TN

Files

Regional Ave. ET IW [m{'day]
|CDntinuoua vl
IW days

INH 996
[Pridet

[~ Recard

Simulation Type
Input File Length
Precip. File Name
Output File Name

[V Summary

RECARGA Version 2.3

] ¥ Bioretention/Baingarden Sizing Program

Facility Inputs

Soil Texture Infiltration Depth

Rate [in]

]I’ [inshr]

Underdrain
Flowrate

Target Stay-on

Facility Area Ratio (%)

0
RunfeR 32 33 24 a5

Stayon  (in)

Developed by the University of Wisconsin-Madison
Civil & Environmental Engineering Water Resources Group
(0. Atchisan, A. Dussailliant, L. Severson)

-10l x|

n/h \Raingarden Water

Results
Plant Survivahility

{Less than 48 hours mex.
ponding is desirable)

TIEX. Total
Hrs. | 32428 |3418.25

I 46
Tributary Runof [

Precipitation 345

| 23.3669
I 38134

Number of

Impervious Funoff

Pervious Runoff

fin] %

Funan I 204338 I hH. 2286
Funoff | 20.4337 I 58223
Recharge |D_DDD214 I 0.0006Z0

o [ o
[1a0663 | 0772

Ewaporation
Underdrain

Soil Moisture

Stay-on

CLEAR RESULTS |




Phase 1

Ex stayon Target stayon | Pr stayon
(ac-ft) (ac-ft) (ac-ft)
rea - - 166.0
rea - - 31.7
222.6 200.3 197.7

2.6 ac-ft short for this analysis
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Open Space

56 acres to be restored in Phase 1
Currently farmed — row crops
Restored to upland prairie

Determine increased stay on due to
reduction in CN: 74 to 58




Open Space - Existing

-} RECARGA 2 3 0 I ;Igli
T RECARGA Version 2.3

A ¥ Bioretention/Raingarden Sizing Program

Facility Inputs

P.IanView Soil Texture Infiltration Depth Resu Its
. : Plant Survivahilj
Facility Area | E Rale lin] {Less than 48 hours max. llty

) ;Ilr [infhr] #F ponding is desirakle)
Tributarny Area I 57 [acre] :

X Total
— I_D

Percent Impervious HI'S | 7875 I 703.25
Pervious CN I 24

Number of | 13
Files

Tributary Runof [
Precipitation 345
Regionsl Ave. ET |W [in./day] Impetvious Runsff | 0
Simulation Type lm
Input File Langth IW Bty

Fervious Runoff I 38134
Precip. File Name INHEI% Ralngarden Water
Output File Mame | Ex_R

[in] %
[v Summary [~ Record

—

T

7

Runon I 38134 I 11.0633

Runoff | 38133 I 11.0531

Recharge £.4042e- | 0.000185

Target Stay-on | 0 i FAR Evaparafion |?32?38' | 2.2609-
- (%) 05

Facility Area Ratio (%) | EelitText [%] Underdrain | o I o

0 Saoil Moisture |—1.812?e— |—4.6?458—

0 05 1

Stayon {in) Stay-on |3I].BBB? I 85.9469

E It
AIE] P

i

Developed by the University of Wisconsin-Madisan CLEAR RESULTS I
Civil & Environmental Engineering ‘Water Resources Group

(D, Atchison, A Dussailliant, L. Severson)




Open Space - Restored

-} RECARGA 2 3 — ;Igli
T RECARGA Version 2.3

A ¥ Bioretention/Raingarden Sizing Program

Facility Inputs

P.IanView Soil Texture Infiltration Depth Resu Its
. : Plant Survivahilj
Facility Area | E Rale lin] {Less than 48 hours max. llty

_'J" : F ponding is desirakle)
Tributarny Area 57 [acre] ) it
: I | e M. Total

Percent Impervious I 0 HI'S | 4] I 261.25
e 53 :
Pervious Ch I MNumber of I 4

Files Tributary Runof (]

Precipitation 345
i 013
Fegional Awve ET I [m_.,iday] Imipenviaus Rnoff l_D
Simulation Type |Cmntinuoua b Bari Fi. i I—
ervious Runoff 1.026
Input File Length | 366 [ABE

o Raingarden Water
Precip. File Name INHEI%

[in] %
DOutput Fila Mame |PF_R Runon I 1026 I 2.974
[v Summary [~ Record

Runoff IW IW

Recharge Im Im

Target Stay-on | a [in] FAR 05 Evaporation | 72264 | 2.0946e-
% :

Facility Area Ratio (%) | EelitText [%] e Underdrain | o I o

0 Saoil Moisture |—1.8051e— |—5.2329—D

0 05 1

Stayon {in) Stay-on | 33474 I 97.0261

—

T

7

E It
AIE] P

i

Developed by the University of Wisconsin-Madisan CLEAR RESULTS I
Civil & Environmental Engineering ‘Water Resources Group

(D, Atchison, A Dussailliant, L. Severson)




Open Space

Area (ac) Stayon (in) | Stayon (ac-ft)

57 30.7 145.8

57 33.5 159.1

Increased stay on: 13.3 ac-ft




Phase 1
Ex stayon Target stayon | Pr stayon
(ac-ft) (ac-ft) (ac-ft)
- - 166.0
- - 31.7
- - 13.3
222.6 200.3 211.0




Phase 2

 Phase 2

— Future phase
— No set site plan
— Meet 90% stay on

« RECARGA analysis
— Existing stay on
— FAR (facility area ratio) analysis



Phase 2 - Existing

J} RECARGA_ 2.3 s =12 x]
. T ‘ RECARGA Version 2.3
Units |English - ]
ey’ Bioretention/Raingarden Sizing Program
Facility Inputs
PlanView Soil Texture Infiltration Depth Resu Its
; Plant Survivahilj
Facility Araa | e Rate [in] {Less than 48 hours max. “ty
fin/hi] pohding is desirable)
Tributary Area 76 [acre] S Total

Percent lmpervious 0
Pervious CN 74

Files

Regional &ve. ET 113 [in.fday]

Hrs. hE.A | 460.5
Number of [
= Tributary Runof [
T m -
- E\H\_ Precipitation 345
Underdrain ':-: Impetvious Runoff il
miE |

‘Simulation Type Continuous vl - Flowrate
" ) ot L= Penvious Runaff I 38134
Input File Length T : "‘:i Lin/hr] 25
= = . = -,
e :f; | Diam. oot Raingarden Water
Frecip. File hlame INI1996 o e e fin] .
) AT 0qin] = ] %
—_ LA o, S, L
Qutput File Name PH2_ex ayer |_"t'\ '.A-!:__.} i ia: i |—3_8134 |_11.0533
v Summary [~ Record = :
§i— Runoff 38133 I 11.083

Recharge 7.0577e-0 |D 00ozo4s
Target Stay-on I a [in] AR Evaporation Im Im
. (=) 05
Facility Area Ratio (%) | Ediies [%] Undlerdrain 0 I 0
0@_ — 1 SoilMoisture  [-2.1622e- I—E.2B?4e—0
S Stay-on 30.6867 | 68547

Dewveloped by the University of Wisconsin-Madison CLEAR RESULTS ‘
Civil & Environmental Engineering Water Resources Group
(0. Atchison, A Dussailliant, L Severson)




) RECARGA 2 3

Units IEninah vI

Phase 2 - FAR

RECARGA Version 2.3

- Bioretention/Raingarden Sizing Program

Facility Inputs

Planview
Facility Area

Tributary Area

Fercentlmperious a5
74

Pervious Oh

| 1 [sﬂ h
76 [acre]

Infiltration Depth
Rate [in]

[infhr]

Soil Texture

Files

Regional Ave ET
Simulation Type
Input File Length
Precip. File Name
Output File Name

v Summary

| 013 in.fday]
|Continu0us ?I
|355 dlays
INI1998
[Frerrz

[~ Becord

o
atiisne

ﬁ
ﬁ

e

SR 7 g R

Target Stay-on 276 {in]

Facility Area Ratia (%) | chlie [%]

a :
20 25 20
Stayon  {in)

Fun FAR |

Dewveloped by the University of Wisconsin-Madison
Civil & Environmental Engineering Water Fesources Group
(D Atchison. A Dussailliant, L. Seversan)

35

(=[5

Results
Plant Survivahiljty
{Less than 48 hours max.
ponding is desirable)

max. Tatal

Hrs. [ o [ o
Number of |T
Tributary Runof [
Precipitation IT
Impenvious Runaff
Pervious Runoft IT
Rai‘ngarde? ]Water

i b

Runaon IT IT
Runaff |T|T
Fiecharge IT IT
Ewvaparation | 0 I a
Underdrair | 0 | o

o [ o
[0 [ v

Soil Moisture

Stay-on

CLEAR RESULTS ]




* EXxisting
— /6 ac
— Stay on: 30.7 in

* Proposed

— Target: 27.6 in

— Facility Area Ratio: 3.45% (2.6 ac)
— WDNR limit: 2%



Summary of Results

* Preliminary analysis meets target
“Stay on”

* Need to evaluate specific location of
each bio-infiltration device

— Soils

— Drainage area

* Modify to meet target ponding
duration



Final Design

 Phase 1 BMPs — location specific
design

» Refine bio-infiltration facility

— Boring logs

— Review ponding duration

— Under drain design
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Borings

PROJECT Van Acker Farm, SWC Route 47 & Northwest Tollway, Huntley, lllinois
CLENT  PanCer Construction & Development, LLC, Elgin, lllinois E

soring 13 DATE STARTED  6-26-07 DATE COMPLETED  6-26-07  JoB  L-69122
ELEVATIONS WATER LEVEL OBSERVATIONS
GROUND SURFACE  903.5 W WHILE DRILLING 55"
END OF BORING 888.5 %/ AT END OF BORING 4.0°
¥ 20 HOURS
N |we | au |YORY [DEFTH|ELEV. SOIL DESCRIPTIONS

Black clayey TOPSOIL {OL}

7o) e Stiff to fough brown sandy CLAY, trace gravel,
very moist (CL-ML)

Several show

3.0| 2005

7 Touigh brown silty CLAY, litlle sand, trace
6 | 204|156 gravel, oocasional sand seams, molist to very
maist (CL)

confining layer <

5.5 893.0‘?

Siiff to tough brown and gray sandy CLAY,
trace gravel, very moist (CL-ML)

8.0 B955

Firm brown and gray SAND, little gravel,
= saturated (SP)

10.5| 8530

. Very tough gray sandy CLAY, trace gravel,
W 88120 moist (CL-ML)

13.0| 890
™ Firm g5y SAND and GRAVEL, saturtod

14.0] 8885 (SPIGP

18 Tough San CLAY little gravel, moist to
5|15 varygng'siy{c -:Iy o

o
oo

DISTANCE EELOW SURFACE IN FEET

End of Boring at 15.0

* Approximate unconfined compressive
— strength basad on measurements with a
calibrated pocket panetrometer.




Several show
confining layer

<

DISTANCE BELOW SURFACE IW FEET

Borings

PROVECT Van Acker Farm, SWC Route 47 & Northwest Tollway, Huntley, lllinois

=e

CLENT  PanCor Construction & Development, LLG, Elgin, lllinois
BORING O DATE STARTED _ 6-28-07 DATE COMPLETED  6-28-07 JoB L-68,122
ELEVATIONS WATER LEVEL OBSERVATIONS
GROAUND SURFACE 905.5 ¥V WHILE DRILLING a.0"
END OF BORING 880.5 7 AT END OF BORING 50"
o ¥ 24 HOURS
55
E o | SAMPLE W |we | oo |Yory pEpTH|ELEY S0IL DESCRIPTIONS
0— S & mofrvee '
Black clayey TORSOIL (OL)
TE 12| 6043
_ﬁﬁf 188 7 | 2408 Soft brawn aillE GLAY, litle sand, Irace gravel,
ﬁ’/;‘ / very moist (CE)
Ere a0 sozs
vl
- Wery tough gray silty CLAY, litte sand and
ss | 10 | 185 30 . ¥ ‘E.’L}
55 8000
Firm brown madium to fine SAND, lithe gravel,
il wet (SP)
0| sors—L
" Tough brown silty CLAY, lithe sand, trace
55 1 16 [ 142115 gravel, moist (CL)
105 BESO
g5 | 23 | 104 (Férg:‘: gray clayey SAND, litle gravel, very moist
130 BX2S
Danse gray sty fine SAND, trace gravel,
55 | 4% occasional sand seams, very moist (SM)
| End of Boring at 15.0"
T Approximate unconfined compressive
— strength based on measurements with a
calibrated pocket penstrometer.
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No Underdrain

) RECARGA_2_3 0 —lalx
RECARGA Version 2.3

- DBioretention/Raingarden Sizing Program

!

ge IS Units m

Facility Inputs

PIaHView Soil Texture Infiltration Depth Resu Its
: Plant Survivahilj
Facility Area 247856 [sf] Hatg lin] {Less than 48 hours max. llty

ponding is desirable)

max Tatal

Hrs. 133825 I 232875
Number of | 8

Tributary Runof [

345

Tributary Area I B0 [acre]
48h rS | PercentImpervious | 85

Pervious CN I &
gin

Files

! v AE o 2 ] . Precipitation
Regional Ave. ET IW [in.fday] e i o e A T AR ‘f. Underdrain "—: Imperdous Runoff IW
(| StmulssionType lm - ; 'f . — - e 3 Foursle v .I_I I |;- FPervious Runoff | 38134
Input File Length Iw.days ; : o __ U finfh
Frecip. File Name IW
Output File Name |PH17det

v Summary [~ Record

Raingarden Water
fin] =

Runon Im IW
Funoff IW IW
Recharge IW IW
Target Stay-an | 0 [in] FAR. 20 Evaporation 0.98225 I 2.8472
Facility Area Retia (%) oon [%] 10 Underdrain o [ o

e 0 \\ Sail Maoisture: -0.403497 I -1.1708
37 33 34 35
Stayan fin). Stay-on 29.6865 I G6.04749

Developed by the University of Wisconsin-Madison CLEAR RESULTS ‘
Civil & Emvironmental Engineering YWater Fesources Group

i (D. Atchison, A Dussailliant L Severson)
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place
ration

48hrs
8in

J RECARGA 2 _3

Units  |English X

Planview
Facility Area 247856 [sf]
Tributary Area I B0 [acre]

Percent Imperdous | L)
Fervdous CH I 74

Files

[ 913 [in day]
IW days
EE

[~ Recaord

Reg_'ional A ET
Simulation Type
Input Filz Length
Frecip. File Name
Output File Name

v Summary

Underdrain

RECARGA Version 2.3

- DBioretention/Raingarden Sizing Program

Facility Inputs

Soil Texture Infiltration Depth

Rate lin]

Underdrain

- Flowrate

05 )

Target Stay-on

Facility Area Ratic (%)

| 8]
Fun FAR 32 33 _34.

Stayon fin)

Developed by the University of Wisconsin-Madison
Civil & Emvironmental Engineering YWater Fesources Group
(D. Atchison, A Dussailliant L Severson)

Resulis
Plant Qllmiuahility

{Less than 48 hours max.
ponding is desirable)

max Tatal
Hrs. 65 | 2415
Number of | 1

Tributary Runof [

345

| 233664
| 38134

Raingarden Water
fin] =

Precipitation
Imperdous Runaff

Pervious Runoff

Runon 20,6879 | 59.965
Punaff W| 38572
Recharge 1z2.2827 I i5.6022

[21ass [ ezies
Underdrsin | 5333 [ 154579
SoilMoisture [ 0.40398 | 1171
[27.:8363 [ 60685

Evaporation

Stay-on

CLEAR RESULTS ‘




Summary

« RECARGA

— Useful tool for impact analysis
* Flexible — user inputs
« Powerful — unique

— Simple tool for final design analysis
* Ponding duration
* Vegetation survivability
* Infiltration volume



Summary

Accommodated site goals

Not in strict accordance with WDNR
— NR 151 Wis. Adm. code

— Exclusions & exemptions
* 0.6 in/hr
« Area limitations
» Percent goal

Regulatory use needs clear standard
Need to tailor site goals to site resources
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