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30 year old Chicago-based
non-profit

Sustainable energy,
transportation, natural
resource, climate strategies:
Research
Advocacy
Demonstration projects
Scaling up, replication

Green Infrastructure agenda
Planning/Analysis Toolbox
Policy
Education
Practice
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Chicago, August 2007

e 100 year storm,
following days of
rain

o ~ 225 million
gallons Combined
Sewer Overflow
(CSO)
iInto Lake Michigan

e Minimized by deep
tunnel




Chicago Lake Overflows

Millions of gallons
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Climate and Water

“The frequency of heavy precipitation
events (or proportion of total rainfall
from heavy falls) will  very likely
Increase over most areas during the
21st century, with consequences to the
risk of rain-generated floods.”

Intergovernmental Panel on Climate Change
Technical Paper on Climate Change
and Water, April ‘08

M
& Copyright Center for Meighborhood Technology CNT




Milwaukee, June 2008

100 year storm
« Deep tunnel filled in 56 minutes

 ~ 3 billion gallons CSO

Into Lake Michigan

MMSD OVERFLOW VOLUMES
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e 500 year storm (6-9
Inches in 24 hours), e A P e
following days of rain e o LN W .y

. ~11 Billion

E Mo Confirmed CS0 Event|
| i Fioodwater discharges tolake

gallons CSO
Into Lake Michigan

 + 50 Billion overflow to
Mississippi
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Chicago Lake Overflows

Total Lake CSO by Decade

O Total Lake CSO

MG Lake Overflow
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Increasing Storm Intensity

« 36% Increase Iin design rainfall intensity (5 year return
storm) from 1st to 2nd half of 1900s

‘10 maintain the same design and service standards, the
diameter of every sewer pipe in the Chicago
region would have been increased by up to

1 7% if rainfall IDF relationships were updated properly
In time.” (Guo, 2006)

“Using 6.4 cm (2.5 In) of daily precipitation as the
threshold for initiating combined sewer overflow into

Lake Michigan, the frequency of these events Is
expected to rise by 50% to 120% by the end
of this century .” (Patz 2008)

M
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Increasing Development Intensity

Between 1982 and
1997 Chicago
Population
Increased 12 %

Land Developed
Increased 25%

10-24 Billion Gallon
loss In infiltration

-- Paving our Way to Water
Shortages (2002)
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Climate Change and

Infrastructure Adaptation

Green
Infrastructure
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Thinking Outside the Pipe
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Stormwater Solutions
that Hold Water

Envisioning Green Best Practices
in Chicago’s Metropolitan
Water Reclamation District

Policy Davaloorrernt
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CNT Green Infrastructure Tools

Matural Connections: Green Infrastructure
in Wisconsin, Illingis, and Indiana

Wikt s
Green Infrastrocture?

greenmapping.org

GREEN
CALCULATOR

GREEN

INFRASTRUCTLIRE

VALUATION

Calculator Results
Green Interventions: The difference between the conventional system and the green
_ intervention(s) you chose decreases the total 100 year life cycle
B Roof Drairs to Raingardens at All costs and increases benefits by $46,286! This strategy reduces
Dicrwres pouts:

peak discharge by 44%.

D Half of Lyven Beplsced by Garden
with Mathes Landscapirg:

Parous Pevament used on
Dirbvmway, Sidewalk and othar
nofrstrest pavement:

B Green Roofs:

My drdategc Firiancisl Firian ial Detad Somrario Detad

Hydralogic Results

Predde Tree Cover for an
Additional 25% of Lot:

B Use Drafnage Swabss instesd of
Starmeater Pipes:

Site Statistics:

D Select & seenarbo:
[herce Urban Naghbadhaod

B &k this an existing site:
B Total shze of site: 3

D Mumber of lots: 44

B Average Roof Size,
including Garage:

greenvalues.cnt.org

Lt Lawel
It Swe e e:

Lot Dige hange {&f)

Lot Peak Discharge
[(2:9]

Totsl Site
Irvepa ot et s

Tatal Peak Dischange
[(2:7]

[ Detention Size
I ewereine: Convertional

Tatal Detention 24,080
Fequired it
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Matural Connections: Green Infrastructure

iz Tp'ﬁac-:rns. lllinois, and Indiana g re e n m ap pi n g . O rg

170 GIS layers

_and status, current and
nistoric

nteractive, searchable

Shows where baseline
Gl network can be
extended




== Green Values @ Calculator

CALCU LATOR

Estimates green
Infrastructure’s financial and
hydrologic effect on a single lot
or across a neighborhood.

Compares green and
conventional ‘grey’
Infrastructure life cycle costs
Including GI’s diverse
economic, environmental, and
social benefits

Adaptable for local ordinance
verification — in use in Chicago

Updated National Version
5/09

\-'AI.U#TIOH

Calculator

Toe difrenc etwsen he cometonasystm e he re
inmnleml I } you chose decreases the total 100 year life cye Ie
B Aoof: Drains to Rangandens ot All I osts and increasea benefita by $962 481! Thia strategy reduces
DownspoUTS: p ak discharge by 19%.
EHIFHMH.EDIEEHL\?{. arden =
ative Landscaping:

Foroys Pauernent Used o 1 |
[:ri-\-e Siﬂén‘lh and ether

Rrovide Thes Covar for 4
Additional 75% of Lot

Y D DFainage. Swalss waread of -
Stormwakir Pipes:

Site Statkstics:

EY Select & sceniania:

| Mew Devaloame: A, Sisbiurban Ed|
15 Thils an.ewsting site:
Total sire’of sie; a0 £

Humbet of | ats: F)
EY Apérage oot s, meluding. 7y 5 2
b 1200

EY Average Humber of Trees:.
on Let:

A Average Drivewsy Ares! T

£ Average Imparmeabie :
patio; deck; alley or parking
legs

ER Sidewialk Width:

Average Street Width

£ Sl Type:

Average Siope

Real Mistpant Rabe’:

|3 G8 CH LB T o]

CALCULATE i




Coming soon:
National Green Values Calculator

GREEN®
VALUES

STORMWATER

TOOLBOX Stormwater Management Calculator-atr-a

Calculator Inputs Development Goal

Lot Information

Predevelopment Select a Goal:

Development Goal

Conventional Development Runoff Walurme Capture (in):

Green Improvements

Advanced Options

e these field

Results SAVE THIS COMFIGURATION:  Print # Permanent Link

The Green Stormwater BMP(s) applied in this scenario
decrease the site impermeable area by 42.9% and capture
85.7% of the runoff volume required. This scenario will change
construction costs by 0%.




Why Green Infrastructure?

* Restores, recycles, extends natural and
built regional infrastructure




onitored Demonstrations
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St Margaret Mary Church
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St Margaret Mary 9/13/08

“For the first time ever in a major storm, much less a
record...we had no problem”

-- Jack Kent, Margaret Mary Church




Why Green Infrastructure?

* Restores, recycles, extends natural and
built regional infrastructure

« Highly effective for stormwater
runoff reduction and pollutant
removal




Effectiveness and Performance:
Chicago

98%0f storms

Rainfall are less than 2”
Depth
(inches)

10 20 30 40 50 610) 70 80 90 (0[0)
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Percentage of all Runoff Producing Precipitation Events




High Performance Standard

Stormwater
runoff,
pollutant
reductions

ioretention Vegetated Swales

—Forous pavemeant  “Green Roofs

i
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Raingarden Performance

e [Infiltration reduces peak
discharge rate

Vegetative uptake of
stormwater pollutants

Pretreatment for
suspended solids

plus
Groundwater recharge
Aesthetic Improvement

M
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Performance Efficiencies —Filtration/Infiltration

OSummer

mWinter

100% 37 myll 77aug/l 0.06mg/O0ANNual
90% -
> 80% B
g 70% B
S 60% 0.38maq/l [
b 50% B
T 40% B
S  30% |
£ 20% [
X  10% B

0%




Copyright 2000, Center for Watershed Protection



Performance Efficiencies —Filtration/Infiltration

O Summer
B Winter
37 mg/l 0.06mg/l O Annual

100% - 774ugl
90% -
80%
70% —
60% —
50% -
40% -
30%
20%
10%

Renoval Eficency

0%




o “Water quality sampling and testing was not
possible because the pervious pavements do
not discharge runoff even during the
simulated rainfalls. The pervious parking lot

IS

(2007 MMSD Monitoring Report)
« Comparable cost to conventional asphalt



* Restores, recycles, extends natural and
built regional infrastructure

* Highly effective for stormwater runoff
reduction and pollutant removal



e vegetated strips, no
curbs =

compared to
conventional design
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ltem
Paving/sf
Excavating/sf

Stone/sf

Installation/sf
Curbs

Maintenance

Replacement
Detention/Retention required

Storm Sewer System/sf paving

Total/sf

Total/linear foot
muni street

Total/linear ft
30’ wide street

Permeable
$2.25
$1.00
$2.00

$4.00
$1.50
$0.20

None
None
None

$10.95
$171
$230

Concrete
$8.00
$1.00
$1.50

(in paving
cost)

$1.50
0

None
Yes
$3.00

$14.00
$218
$280

Asphalt
$3.00
$1.00
$1.50

$1.50
$1.50
Not known

Every 12
years

Yes
$3.00

$11.50
$179
$230



EPA ‘Reducing Stormwater Costs through LID Strategies and Practices



Proposed LTCP includes $86
million for green roofs, streets,
biofiltration

Saves estimated $40 million from
original LTCP of $324 million

Conservative assumptions
average cost $.09/gallon removed

“green infrastructure can be a very

cost competitive solution, with
successful partnerships and cost
sharing, when compared to more
traditional gray controls “

== Louisville Metropolitan Sewer District

Integrated Overflow Abatement Program
Draft summary 9/20/08)

(budsmith.com)



 Restores, recycles, extends natural and built
regional infrastructure

 Highly effective for stormwater runoff reduction and
pollutant removal

e Saves money compared to conventional
Infrastructure



 CSO Tunnel/Grey Infrastructure:
— Reduce to our rivers

e Land-Based Storm Water Strategies:
— Reduce sewerage overflows to our rivers

— Create . urban
mitigate global , reduce
, Improve ,
conservation, use, education,

recreation, riparian buffers, flood control,
access, unimpaired streams...

(Philadelpia Watersheds Office )






Vacant land

Improvements

Increased surrounding

housing values by as Before
much as 30%

New tree plantings
Increased surrounding
housing values by
approximately 10%

(University of PA data)

After

(Philadelpia Watersheds Office photos))



Tree Plantings:

*  $4 million property value
gain

« 20 yearstaxed at 2.64% =
$2,112,000

Lot Improvements:
$12 million gain through

e 20 years taxed at 2.64% —
$6,336,000

U of PA study only 2 of 50
Zip codes

Now citywide: 423 parcels
(13 acres) since 2000

Before

After

PA Horticultural Society photos



Sydney Conservatorium of
Music (image courtesy
www.wsud.org)




e Trees:
10% canopy increase

5-10% energy
savings

from shading,
windblocking

e Toronto study:
nermeable
navements reduce
neat island




e Chicago citywide projection: $100 million
energy savings and 720 megawatts (= 3 coal
fired power plants)

Data source: Weston Design Consultants



2 million square feet
built, 4 million
planned

~ annual particulate
capture from

74,322 cars



Lawrence Berkeley Labs Heat
Island Group, 2000






e Cook County
Estimate:
Apply Various Green
Infrastructure

e 40% runoff reduction

o Aquifer & lake
recharge equivalent
to additional supply
for >1 million people






“exposure to green surroundings reduces mental fatigue
and the feelings of irritability that come with it. The ability
to concentrate is refreshed by green views, along with
the ability and willingness to deal with problems
thoughtfully and less aggressively. And, in this study,

Landscape and Human Health Laboratory
University of Illinois at Urbana-Champaign









 Entry level
landscaping: Job
skills with inspiring
purpose

* “For the first time, |
can go home and
tell my mother I'm
proud of what I'm
doing”

Chicago GreenCorps at Our Lady Gate of Heaven projec  t site
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“It is this kind of project
that needs to be
replicated a billion times
around the world.”

-- Nobel Peace Laureate
Wangari Maathai






