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Presentation Outline

® Green Infrastructure Drivers: Regulatory & Discretionary
¢ Green Infrastructure: Environmental Benefits
® Green Infrastructure: Scale

¢ Midwest GI Case Studies
¢ Gl for CSO Control, Aurora, IL
¢ Urban Agriculture Zone, NEORSD, Cleveland, OH
¢ Public Works Yard, Oregon, WI
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Green Infrastructure Drivers

Green

Infrastructure

o Clean Water Act: 1972
i NPDES: Phase 1 (1990) & 2 (1999)

¢ TMDL’s: 2011 (Rock River).... Regulatory Discretionary

IWICSCONSTN
ited States . ,‘]y&,f)} ly_h}

\‘-",EPA Eg\éilzggmental Protection h r J\in

Non-CSO

Communities Grass Roots

Communities

¢ Communit
® MS4Permits Organizati)(;ns
¢  Development Regs *  Neighborhood
Organizations
¢ LEEDI/ISI
Envision
¢  Consent Decrees ®  Natural Area
qA‘ (772 CSO communities in USA) Restoration
o - ¢ MS4 Permits

A ¢ Development Regs




Green Infrastructure: Environmental Benefits

“Green infrastructure techniques utilize natural systems, or engineered
systems that mimic natural landscapes, to capture, cleanse and reduce
stormwater runoff using plants, soils and microbes.”

- U.S. EPA website

“Green infrastructure can be both a cost effective and an environmentally
preferable approach to reduce stormwater and other excess flows entering
combined or separate sewer systems in combination with, or in lieu of,
centralized hard infrastructure solutions.”

-Ben Grumbles, Asst. Administrator
Memo to EPA Regional Administrators
March 5, 2007

“Green infrastructure represents a new
approach to stormwater management
that is cost-effective, sustainable, and
environmentally friendly.”

—U.S. EPA



Green Infrastructure: Scale

Green Infrastructure Strategy

Relative Impact
4
.
:

Short Medium Long

Time Frame

Cannotbe usedwithout the permission of Strand Associates, Inc. and Human Mature, Inc.
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Gl for CSO Control: Aurora, IL

¢ Fox Metropolitan Water Reclamation District (FMWRD)
¢ NPDES Permit
¢ Long-Term Control Plan

¢ Conveyance and Treatment Upgrades

¢ Green Infrastructure Components
¢ Traffic-Calming Raingardens at 28 Intersections
¢ lllinois Green Infrastructure Grant (IGIG)

Cbllection System '
Boundary — a7
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Traffic-Calming Raingardens at 28 Intersections Funded by IGIG

lllinois Green Infrastructure Grant Program

for Stormwater Management (IGIG)

Application Deadline—December 15, 2012

Grants are available to local units of government and other organizations to install green infrastructure best
management practices (BMPs) to control stormwater runoff for water quality protection in lllinois. Projects
must be located within a Municipal Separate Storm Sewer System (MS4) or Combined Sewer Overflow (CS0)
area. IGIG funds are limited to the implementation of projects to install BMPs. Education and monitoring
costs are not eligible for reimbursement or match.

The amount of IGIG funding available in 2013 is approximately s million dollars.  1GIG is a reimbursement
program. Grant recipients must perform the work, pay project costs, and submit inveices with supporting
documentation to lllinois EPA before a reimbursement for any approved cost is made.

ined Sewer Overflow fon Category
Maximum IGIG amount is 33,000,000 or 85 percent of the eligible project cost,
whichever is lower. 2 Minimum local match requirement is 15 percent. %
Typical grant range is $300,000—43,000,000 of IGIG funds. % Project length
ith:

is 6—36 months.
Potential BMPs include: % Downspout and ilicit inflow disconnections (from
C505) % i i % p ble pavements.

Stormwater Retention and Infiltration Category
Maximum IGIG amount §750,000 or 75 percent of the eligible project cost, which-
ever is lower. % Minimum local match requirement is 25 percent. % Typical
grant range is $100,000—3750,000 of IGIG funds. % Project lengthis &—36
months.

Potential BMPs include: % Green Roofs % Porous/permeable pavements %
Infiltration basinsftrenches.

Green Infrastructure Small Projects Category
Maximum IGIG amount §75,000 or 75 percent of the eligible project cost,
whichever s lower. % Minimum local match requirement is 25 percent. 7
Typical grant range is $15,000—475,000 % Project length is 6—24 months.

Potential BMPs include: % Green Roofs % Rain Gardens % Wetland Deten-
‘tion Basins 7 Wetland/prairie/riparian restoration % Cisterns and Rain Barrel
Programs.

Green Infrastructure means any stormwater management technique or practice employed with
the primary goal of preserving, restoring, mimicking, or enhancing natural hydrology. Green
infrastructure includes, but is not limited to, methods of using soil and vegetation to promote
soil percolation, evapotranspiration, and filtering or the harvesting and reuse of precipitation.

The IGIG Request for Proposals is available at lllinois EPA’s website at:

8/15}2 401G Fact Shest

¢ $1.4 million grant
® $1.7 million construction cost

® Phase 1: 17 intersections
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Planning
Process

IGIG Grant
Concept

Number Storm Inlets Needed
Watershed Area

Parking Impacts

Power/Light Poles

Gas

Water Main

Combined Sewer

Driveways

Shade Potential

Terrace Width

Pavement Long.-/Cross-Slope
Infiltration Potential
ADA-Accessibility

Level of Public Support

Rain Garden
Feasibility Rating

System

T

Traffic-Calming
Layout Options




Design Process/Considerations

m GREEN INFRASTRUCTURE COMBINED SEWER OVERFLOW CONTROL PROGRAM

Tyrical Raix GARDEN 4-Way INTERSECTION IMPROVEMENTS

¢ Pipe
®  Trench Drain

Hey and Associates, Inc.

Enginesring. Foslogy sad Landscape hrvhieters

Rain Garden Inter-Rain Garden Aesthetic
Inlets Flow Considerations

m GreeN INFRASTRUCTURE COMBINED SEWER OVERFLOW CONTROL PROGRAM

e TVPICAL RN GARDEN 4=-\0Ay INTERSECTION [MPROVEMENTS

...................

Hey and Associates, Inc.




Design Process/Considerations

WS i BORING NUMBER P12 Total Watershed:
Boring#  Depth to Sand/Gravel (ft) o omtano LR e o G Cont Prn St At 54 acres
PROJECT NUMBER _SAM #13005GT. PROJECT LOCATION _Various Strest Intersections In Aurora, lifnols

B-l 3 ::ITLE-STIRTED 4122113 - »DﬂlﬂﬂﬂEﬂ 42213 ‘GROUND ELEVATION - HOLE SIZE 6 ingh dia. 17 intersections
B-2 0.5 e weron m P —— 50 individual raingardens
B_3 2 10 NOTES _On Clark Sireel; 28" north of Sth Street. AFTER DRILLING = — .

N Watershed Source Areas:
B-4 >10 MATERIAL DESCRIPTION g% %E §§§' e EE 5% gg Sg ég . .
. - 8 e 2= 0.3 ac. to 5.4 ac per intersection
B6 '3 1 i Avg. 3.2 ac. per intersection

) A mm——— (o] 531 lom| |0 Avg. 1.1 ac per rain garden

B-7 > 10 | 1R _ _
B_8 5 o 'SAND & GRAVEL: brown: medium dense 1o dence; molstto | I n fl Itratl o n Perfo r m an C e
B-9 >10 || 34 i |0 100% of 6 month, 1 hr duration storm
B-10 6 T 87% of 1 year, 1 hr duration storm
B-11 >10 el - 3.8 in/hr infiltration rate
B.12 I : T HydroCAD
B-13 3 f — Pollutant Load Reduction
B-14 8 L IEPA Urban Runoff BMP Pollutant
B-15 3 S Load Reduction Worksheet
B-16 7 75% TSS reduction
B-17 7 70% TP Reduction

Geotech Performance



Detailed Design

TION A—A
SHOWSG CURB OPEMMG STRUCTURE AND RETNNNG WALL AT SIDEWALK FOR INTERSECTIONS 14,15 AND 26
WOT TO SCALE

cuRs To 18
16° DEPTH ENGWWEERED ToPSOIL  GRAVEL LAYER.

ASTIN

CLEANOUT
624" PCC BARRSIR CURB (TYP.)

157 COTH FIONL STORAGE LATER TIPICAL AT _NO BUME'ONULIQUADRANTS E
OVER EXCAVATION TO REACH z
POROUS LAYER IF NECESSARY AS -]
DETERMINED ® PIELD. BACKFILL w ©
WITH CA=16 WASHED GRAVEL & £ 8
67 X 247 BARRER CURE (TYP.) 2 -] =
E g Bt
PAVEMENT RESTORATION w e 2 ]
(SEE DETAILS) @ H N s
oA S 82 e
g & 9%
> B
Lol
— z
I
Sl H
UNDERDRAN TO_BE 6 7 PG SiDfwALx
B" 90" ADS M-12 HOPE ELBOW MN 4" COMPACTED CA-8
BUSTMG SO BELOW :ﬁcw\ﬁ; . nf;?.gw SoE .
6. RN (NOSTUABED ' DRANNGS ! STONE OR GRAVEL FROJECT MGR.
(0o woT pivin
D CA-7 CAUSHED STONZ OR GRAVEL
A T o],
- " A
SECTION B-— FIISH ELEVATIONS FOR EACH RAIN GARDEN BOTTOM ARE -
NOT To SCME PROVIDED ON THE THE INDIVIDUAL INTERSEGTION PLAN & UNDERDRAN
JRENCH DETAIL FOR PIPES _ ASS.IS-ORCI&AEE[g
UNDER CURB RAMPS INTERSECTION QUADRANTS
NOT TO SCALE NOT TO SCALE !H:!'r

DRAIM (TYPE AND SIEE AS
SHOWN ON ORANNGS)

DRAMWINGS. FROVDE SAWCUT
AT SIDEWALY REMOVAL LIWITS (TYP.)

REVISIONS.




Detailed Design

& BARRER CURE

ACJUST VALVE BON TO
WEET FINISH GRADE

“‘“No Bumpout”

WAIN GARDEN BOTTOM
ELEV. 670.54 BTLTE
&TLTT

C0S-17A

33 LF & PERF
UNDERDRAIN 571 76—

RAN GARDIEN BOTTOM
ELEV, 670.25

o & B
N 33 LF 6" PERF UNDERDRAN

/_an 58
COS-171

&

REMOVE AND RESET SIGN IN
COORDINATION W,/ OWNER
50 LF 6" PEAF UNDERDRAIN
RAN GARDEN BOTIOM
L 870.6

7155

ET2. 3,

67195

67209 'f,_ 2] om /’f\—s T 3 STRUCTURE X
SIMMs STREET cos-17F Lm . g bl Q‘
- e 67144
cos-178
STR-178 LEnss |

RAN GARDEN BOTTOM

ELEV. £70.50 “Co-17B

S 20 TRENCH ORAN

M. EAW=671.35 RAMN GARDEN BOTTOM

-‘M-' ELEV.= &70.90
AN GARDEN BOTTOM 6721 7(HF)
..... ELEV.= E70,50 =]

& BARRIDR CURD:

TREE REMOWAL (HY OWNER)

HEMOVE AND RESET SIGN IN
COORDISATION W," OWNER

SK - 20 TRENCH DRAN

PROTECT EXISTNG TREE COS-17E: M. N & S=671.35

REMCWVE AND RESET SIGN
COORDINATICN W/ CWNER

“Partial Bumpout”

le7iEs RAN GARDEN BOTION
- ELEV.= 670.50

Ko~ B
NV E & WaBiT

TREE REMOVAL (BY OWNER)

“Partial Bumpout”

37
[[6724%,— sioPe WTERSEPT (TYP)

ELEV.=670.80
TREE REMOVAL (5 OWNER)

& BARRIER CURB

W

“Full B

L—riow oimecion
e

TREE REMOVAL (Y. CWHER)

umpout”

6794~
E 67198 = I3 UF 6 P UNDERDRAM
w RAN GARCEN BOTTOM
E ELEV.=670.%0
" BARRIER CURB
NOTE: e
1. AT DAYLILY GARDEN, 3 w
INCHES OF DXSTING GROUND
SHALL BE REMOVED T E
AL RESTORATION
WITH 3 INCHES OF WOOD >
1 =<
2. LTS OF STONE %
RETAINING WALL SHi S
conTn-

=78

oEFTH

4 SEWER TABLE
CISCAARGE FIFL
stz | dwer
gy,

[Ty

REVISIONS

3
33
- 1
~ o5 §§
z ¢ 23
E: Bf
@ E 52
g 3
£ 2
= i

1101020
PROJECT MGR.

CONCAETE CURE oriwive

AMINED BY THE
ENGHEER N THE FIELD,

EATTESN LEGEND
LIVESTONE RETAINMG WALL /6 FULL
CURB ELEV.
' T 2se
| PavEmENT RESTORATION 7287
DEPRESSED
[5] eomou or muncaroen Uk L.
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After Photos-Intersection 13 (Virgil Gilman Nature Trail)




After Photos
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After Photos

WHATS PLANTED
HERE?

City of Aurora : CleanCity - dreen City

BEAUTIFL. BENEFICHL. RAN GARD
o Partolem
Combined
Sewer Overflow
Long Term
Control Program

5 KEW IUAR GARCENST




evapotranspiration =
transpiration + evaporation

Multiple Sustainable Benefits of Project ’tmnammti

trees

® CSO Benefits
¢ Stormwater Diverted from Combined Sewer to Rain Garden

¢ Rain Garden Stores Water and Allows Stormwater to Infiltrate
¢ Less Frequent Combined Sewer Overflows
® Less Severe Flooding
¢ Groundwater Recharge

groundwater
racharge

¢ Traffic Calming Benefits
¢ Slower vehicle speeds in neighborhood
¢ Lower vehicle volume in neighborhood
¢ Safer pedestrian crossings

® Neighborhood Aesthetic Benefit
¢ Naturalized planting plans “soften” the “urban edges”
¢ Ecological benefit: Attracts birds, butterflies, and other organisms
¢ Enhanced urban green space
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Urban Agriculture Zone:
Cleveland, Ohio

== Northeast Ohio
B2 Regional Sewer District

® NPDES Permit
® Long-Term Control Plan/
Green Program Development
¢ Conveyance and Treatment
Upgrades

¢ Green Infrastructure Components

Sewer Separation and Biobasins

. OETAAOIT
Wi, LAKE ERIE
MN‘L‘AB&. Yy =
G . wirradni
A 7 District Service Area = Urban Area -
‘_‘ 3 O County Boundary = Cleveland Metropolitan Area EAST OO REGIONAL SEWER DISTRICT

Enter Into
Consent
Decree

2010
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Green Infrastructure

Green Infrastructure ; A
Compliance Review

Plan Submittal
Compliance
DESIGN + CONSTRUCTION + MONITORING Deadline
P 2013 2014 2015 2016 2017 2018 2019 @ m

CORRECTIVE ACTION

Green Infrastructure Monitoring
Plan Submittal

GRAY INFRASTRUCTURE TIMELINE




Project Components-Urban Ag

® New storm sewer: 9,200 If
® 4 bioretention basins

¢ 2 bioretention basins
¢ Fed by low-flow diversion to pretreatment
(Suntree NSBB) to upflow level spreading
¢ >2-year storm diverted to SWO
¢ Contaminated material handling/disposal

® Construction cost: $6.3 million

¢ Planning: 2012-2013
¢ Design: 2013-2014
¢ Construction: 2015-2016

S 1 _
I West Bioretention g =

- B

qA L i s s T X
5 L ¢ & SO e isbory un Beanch Culvert
R w0 &7 Preposed Starm Sewer

STRAND = Y o
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NORTHEAST OHIO REGIONAL SEWER DISTRICT

URBAN AGRICULTURE

GREEN INFRASTRUCTURE DESIGN * SEPTEMBER 2014 * FINAL




Concept Drawings

West Biobasin: 19 acre DA East Biobasin: 44 acre DA
Performance: 0.75 in rainfall treatment Performance: 0.75 in rainfall treatment

N Bypa

(used dur

OTTER PARK

& Storm Sewer Connection
to Existing Culvert

bty Run SWO Sewer # Propasid Contours GREEN AMBASSADOR
NORTHEAST GHIO REGIONAL SEWER DISTRICT ing Combined Sewer URBAN AGRICULTURE
GE O eRsERaSR GREEN AMBASSADOR osed Storm Sewer EAST BIORETENTION BASIN
e URBAN AGRICULTURE GREEN INFRASTRUCTURE DESIGN - SEPTEMBER 2014 - FINAL
WEST BIORETENTION BASIN
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Detailed Design

83RD STREET
.. . N NN WS N BN BN RN R |
PROP-24" RCP'STORM-SEWER; DIVERSION STRUCTURE 65
SEE SHEET 15 FOR PLAN AND PROFILE o~ e e
SEE SPECIFICATIONS SECTION 33 44 19
EXROW(YP) CHECKVAIVE PO T3 RoP

SEE SHEET 34

EAST BIORETENTION Bm@ym

EAST BASIN OUTLET

STRUCTURE &5

S

SEE SHEET 15 FOR PLAN AND PROFI

PROP.34"x53" HE|
STORM SEWER
——— ]

E-4

" INLINE
IECK VALVE,

B-01

PROP.
SEE SH
E1

PROP. 18" RCP
STORM SEWER!

E-2.1, EAST JORDAN 171
WITH TYPE M FLAT GRA

NENT
ENT

A

o —

E-1.1, EAST JORDAN 1700
‘WITH TYPE M FLAT GRATH

w

o)

NOTE
1

TYPE C, ECM (TO EXTENTS
OF DISTURBANCE)

LIGHTLY SCARIFY (2 DEPTH)
CLAY LINER SURFACE ON SIDE
SLOPES AFTER COMPACTION

‘SLOPE VARIES
4TV MAX)

OVERLAP TYPE E AND C

ECM. MIN. 12"
TYPEE,ECM — 2" DOUBLE SHREDDED
HARDWOOD MULCH

UNDERDRAIN (TYP)
AT END OF PIPE RUN
| |

S ALE

— & TOPSOIL
TYPE C, ECM (TO EXTENTS
OF DISTURBANCE)

T ELEV. TOP OF CLAY LINER
(W= 670.0, E= 683.0)

INSTALL CLEAN WASHED
SAND (3" DEPTH)

“~— ZTHICK
CLAY LINER

6" DEFTH 0DOT

el UNDERDRAN (TYP.)
i _H_g: AT QUTLET STRUGTURE
= e
DS
~ e ~ g -
IS et T IS e T agesesey
T el O 10! D YT
- S ) IR \—\’_,‘—f‘j'—’\_i—(’_)—‘ v
oty A A ¥ GEOTEXTILE { {44 {¢
95590000 %0 e %0 %0 %e SO SO ig P IS,
{ O O O - O OO OO O
SUBGRADE |— ===

S:
COMPACT ODOT ITEM 304 MATERIAL TO A MINIMUM DENSITY EQUAL TO 100
PERCENT OF MAXIMUM DRY DENSITY AS DETERMINED BY THE STANDARD
PROCTOR TEST (ASTM D828).DURING COMPACTION, ODOT ITEM 304 MATERIAL
SHALL BE EQUAL TO THE OPTIMUM MOISTURE CONTENT.

NO. 2 STONE SHALL 82 ROLLED OR OTHERWISE COMPACTED TO A NON-YIELDING

STABLE CONDITION,
CLAY LINER ACCORDING TO SPECIFICATION SECTION 31 05 00.

' TYPICAL SECTIONS FOR
WEST AND EAST BIORETENTION BASINS

PROOF ROLL SUBGRADE T DETERMINE YIELDING OR UNSTABLE AREAS TO BE

REMOVED AND REPLACED WITH NO. 2 STONE. AS AUTHORIZED BY OWNER

ITEM 304
et — 18" DEFTH -
o | NO. 2 STONE il
i 128
! | e ®
{ FI={I=nge
EXISTING GROUND — T
INSTALL CLEAN WASHED #8 L '0e
FEA GRAVEL (3" DEFTH) ) =

| ¢
— | INSTALL CLEAN WASHED
#57 AGGREGATE (18" DEPTH)

INSTALL 8 - INCH DIAMETER SDR

35 PVC PERFORATED PIPE SLOPED
TO DRAIN AT 0.25% FROM CLEANOUT
TO OVERFLOW STRUCTURE
{PERFORATIONS INSTALLED DOWN) —

R

1
I

:

e

P

#

" EXISTING GROUND

CLAY LINER SHALL BE FLACED DIRECTLY ON EXISTING SHALE MATERIAL
OR ON A STONE STABILIZATION MAT (6" DEFTH ODOT ITEM 304 OVER

18" DEPTH NO. 2 5TONE). IF LESS THAN 2 FEET EXISTS BETWEEN PROPOSED
BOTTOM OF CLAY LINER AND EXISTING SHALE LAYER, A STONE
STABILIZATION MAT (5" DEFTH ODOT ITEM 204 OVER VARIABLE DEPTH

NO. 2 STONE) SHALL BE PLACED BETWEEN THE TWO LAYERS.

SA |
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Upflow Level Spreader and Diversion Structure

DURASLOT" Surface Drain Spe

DURASLOT Surface Drains shall be 2 d from 4 polyethlens pipe
with a siseoth interior wall. pipe and fistings conforming to AASHTO M252 and'or M294. A
grate frame. that forms a slot. shall be mounted in the pipe so a5 10 provide a linear inlet into the
top of the pipe to collect surace ranoff. The slot shall be maanufactused from 063 tempered
comumercial alaminum and shall bave two parallel plates separated by vertical spacers spasning
the shot on 6% centers. The grating within the slot opening shall be ¥4 « £13

slot shall be conted with a primer to protest the ahumizumy when installed in concrete. The flange
at the bottoms of the slot shall be riveted to the pipe with 2 minimum of fwo rivets per lineas foot. A -

[ — PROPOSED GROUND

The pipe shall have a section reesoved to sccept thve slot so a3 tefmuaintsin the riginal diseseter, ) S
providing case in transition to conventional systems (see DURASLOT Fittings). Sizes and 37 HDPE—._ — | SURFACE =662 50 — E. JORDAN IRON WORKS 1700
dimensions shall conform 10 the information on the DURASLOT Plyvical Dimsensions IESETIEE —. | — OPENING ABOVE [ ELEv=s8240—
workshusts. for the pipe dismeser and slot height specified S T | TSIDE EDGE / [
{ ]'_ - i _;/ OF BASE SLAB /[ eewrs
" 5 t - 5@ 12 (TYP) | T || e
<7 P FLEV 60140
172+ 13 Galvanized Grate . [ vt ey * '| #sa
2« 412 Gnlve Sl e - r WALL = 675.23 MANHOLE iy r =

| % ReP STEPS () - RESTRIGTOR {

PLATE (55}

",ﬂ‘ PVC SLEEVE
| E=ET38E

ELEV 67577
ELEV. 67523

&° PVC SLEEVE (I.E= 6T3.85)

15" RCP
IE=673 851]_
- -

Grate Framae Slot i

N . TOP OF CONCRETE
T FILL ELEV = 673 85
Section of pipe LAP e
removed 1o TYR) |1T\"P 1
accept the slot *
re
——— ROUGHENED

15" RCP CONSTRUCTION JOINT

WITH HYDROPHILIC

RESTRICTOR -"r

/ f= -] . WATERSTOR (TYP )
) PLATE (53 o~ . — 12 OF AGGREGATE BASE
Comgated =) () WEST BIORETENTION BASIN MEETING ODOT ITEM 304
~~— HDPE Pipe MANHOLE STERS 1
PLAN VIEW DIVERSICON STRUCTURE SECTION A-A
VALVE BOX CAST
BIORETENTION BASIN WTO TOP SLAB
OVERFLOW STRUCTURE

-

T DOUBLE SHREDDED
HARDWOOD MULEH 2 - : :
a4 e : % // i ’// A OUTLET PIPE

TO SWO

VALVE EXTENSION
STEM

PLUG VALVE
AS SPECIFIED

6" PERFORATED PIPE

KOR N SEAL BOOT

PIPE SUPPORT
3N
i 47 C900 PVC DRAWDOWN PIPE SECTION = SECIEANE
& OF REGATE BASE
NOTE: ONLY ONE SLOTTED DRAIN ON MEETING ODOT ITEM 304

WEST BIORETENTION BASIN




Photos-Diversion and Hydrodynamic Separator

STRAND
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/~ Nuirbent Separaling Baffle Box

Captures foliage,
litter, sediment,
phosphates,
hydrocarbons...
Everything!

Turbulence
deflectors prevent
captured sediment

from
re-suspending.

Hydrocarbons
collect in front of
skimmer and are

absorbed by

Storm Boom.

Functional Description

During The Storm Event

Hatch Hatch Hatch

Nutrient rich vegetation and litter are
captured in filtration screen system.
Sediment settles fo the bottom.

Boom

Deflector

Bottom of conerete structure is only 4' below the pipe.




Construction Photos-West Biobasin




Restoration Photos-West Biobasin




Construction Photos-East Biobasin
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Restoration Photos-East Biobasin




Fairhill/MLK Photos (59 acre DA)




Bioretention Considerations

® WDNR Technical Standard: 2-acre maximum drainage area

® Consider much larger drainage basins if include the following:

¢ Diversion of large storm events around the bioretention basin

¢ Pretreatment of low flows upstream of bioretention basin

¢ Level spreading/energy dissipation of low flows feeding the bioretention basin
Sufficient drawdown time of bioretention basin
® Possible benefits

¢ Residential areas where wet ponds are met with public opposition

¢ Can be more-aesthetically pleasing than wet ponds

¢ Couple with park-like amenities (outdoor classrooms, overlooks, etc.)
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Public Works Yard Rain Garden
Village of Oregon, WI

Eagle Scout
Leadership Service

Project Workbook

BOY SCOUTS %or AMERICA®
A .|

4
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Hours Spent by Scouts, Venturers, or Other Individuals Working on the Project

Planning Process
(mm/dd/yy) | Hours
Kyle Wood 6/13/09 8
Aaron Novinska 6/13/09 8
Mitch Auping 6/13/09 8
Alexander Molzohn 6/13/09 4
. . . Marcel Lindert 6/13/09 2
EXIStI ng S|te Jon Lindert 6/13/09 6
Patric_ Molzohn 6/13/09 1
e Aaron Novinska 7/1/09 6
Mitch Auping 7/1/09 4
Kyle Wood 7/1/09 6
Marcel Lindert T7/1/09 4
Brad Bastian 7/1/09 2
Jon Lindert 7/1/09 2
Angie Bastian 7/1/09 1
Aaron Novinska 12109 7
Kyle Wood T/2/09 6
James Hermus T/2/09 7
Mitch Auping 7/2/09 i
Joseph Mozuch 7/2/09 i
Marcel Lindert 7/2/09 5
Jon Lindert T/2/09 2
Total number of hours others worked on the project: 103 hours
For a grand total, add the total number of hours you spent on the project to the total number of hours others worked
— 148Shous

on the project:

"

PUBLIC WORKS BUILDING




“In Dane, only the rain goes down the drain.

¢ Why only the rain? * * What can I do? ¢

A Plant Dane! Cost-Share Program
for Rain Garden and Prairie Restoration Projects in Dane County
- The deadline for the 2010 Plant Dane! Cost-Share Program was May 15, 2010. The program
is over for this year, but be sure to check back in winter for the announcement of the 2011
program. Contact Marcia Hartwig at hartwig@co.dane.wi.us or 224-3746 with questions. If
S T R A N D vou really want plants right now, consider contacting our friends at Blue Mounds Area
Project http://www.bluemounds.org/WildflowerPlantSaleList.2010.html for availability of
A S S OCIATES® plants from their recent sale.

The Plant Dane! Cost-Share Program 2010

Partnerships and Funding

The Plant Dane! Cost-Share Program is open to schools, non-profit organizations (homeowner, lake or
neighborhood associations, faith centers, clubs, ete.), municipalities and individual residents in Dane County,
Wisconsin,

Through a gift from the Graham-Martin Foundation® (GMF), the Plant Dane! Program provides native plants at
the greatly reduced price of 31.80 each—less than half the normal retail price. Interested individuals complete
an online application (below). Applicants will receive an order form for plants via email. The applicant submits
the order form with payment at the March workshop or mails it to the Graham-Martin Foundation. Orders with
‘payment must be received by May 15, 2010. Plants will be delivered to One Fen Oak Court, Madison, WI on June
26, 2010, 82-9:30a. Participants must pick up plants on this date, or have a friend, neighbor or relative pick up
plants for them.

Contact Marcia Hartwig, Madison Area Municipal Storm Water Partnership Education Coordinator at (608) 224
-3746 or email hartwig@co.dane.wi.us, for more information.

* The Graham-Martin Foundation, Ine., is a regis 501(c)(3) organization, dedi d to the preservation and

restoration of natural ecosystems and the promotion of environmental education.

Materials Required to Complete the Project

re 8 O Type of Material Cost of Material
Plants $ 980.00

Compost $ 80.00
Bark Mulch $ 120.00
Upper barrier rock $ 60.00
3in Rock $ 96.00
Fabric $45.00
Seeding $ 39.00
Erosion mat $42.00

=N I “ Total | $1462.00
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Construction: Day 1




Planting: Day 2




1-Year Later

05/15/2010
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Benefits

® Isaac Lindert
¢ Leadership/Teamwork
¢ Exposure to Real Life Work
°* GIS
¢ Grant Paperwork
¢ Quality Time with Family & Friends

® Village of Oregon
¢ Rehab of Degraded Area
® “Free” Labor
¢ Help Boys Grow Into Men
¢ Environment

® Protect Badfish Creek
® Flora and Fauna
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Questions

SA
STRAND

SSSSSSSSSS



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Jj_ManS34_l8GM&tbnid=yzWVywy7CS1aaM:&ved=0CAUQjRw&url=http://www.personal.psu.edu/afr3/blogs/siowfa12/2012/10/50-questions.html&ei=ymh6UtTdL6n4yAH6kIDoDA&bvm=bv.55980276,d.aWc&psig=AFQjCNF7qGt90lBIa1vA-2mh5J093qUY9A&ust=1383840313542788

SA
STRAND

ASSOCIATES®

Excellence in Engineering Since 1946



	Slide Number 1
	�
	Presentation Outline
	Green Infrastructure Drivers
	Green Infrastructure:  Environmental Benefits
	Green Infrastructure: Scale
	GI for CSO Control:  Aurora, IL
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	After Photos-Intersection 13 (Virgil Gilman Nature Trail)
	After Photos
	After Photos
	Multiple Sustainable Benefits of Project
	Urban Agriculture Zone:  Sewer Separation and Biobasins�Cleveland, Ohio
	Project Components-Urban Ag
	Concept Drawings
	Detailed Design
	Upflow Level Spreader and Diversion Structure
	Photos-Diversion and Hydrodynamic Separator
	Construction Photos-West Biobasin
	Restoration Photos-West Biobasin
	Construction Photos-East Biobasin
	Restoration Photos-East Biobasin
	Fairhill/MLK Photos (59 acre DA)
	Bioretention Considerations
	Public Works Yard Rain Garden�Village of Oregon, WI
	Planning Process
	Partnerships and Funding
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38

