Fact:

“Two out of every three people in the world will be facing
water shortages by 2025...
global conflict will inevitably result...”
-United Nations




Fact:

0%

of the Earth's fres]o water
1S on deposit in the

Great Lakes

Source: Southern Lake Michigan Regional Water Supply Consortium



2%

of the United States’ fresb
water is on deposit in the

Great Lakes

Source: Southern Lake M:'f]:igm:f chiona! Water Supply Consortium



Fact:

1,000,000,000

(billion]
gallons of Lake water per

day are consumed

by Chicagoans

Source: Water Agenda 2003, City of Chicago



of drained water

is renewed by Cbz'mgoans

Source: Water Ager.'da 2003, City of Cbimgo
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Chicago as a Living System:

How Will It Work?

As a Living System, Chicago will treat 100% of its wastewater + stormwater naturally,
using micro-organisms, small invertebrates (such as snails), fish and plants.

Treated water will be harvested and/or returned to the Great Lakes Basin.

micro—organisms invertebrates _ﬁsb pmiﬂ'e



Challange: Transform IIT into a Living System
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Techniq U€e. Construct Demo Stormwater Best Management
Practice Education Park(s



Best Management Practices

Stormwater BMPs are methods used to substantially reduce surface runoff
quantities and resultant pollutant loadings.

Researched Types

Infiltration Bioswale

Filter Strip Bioswale
Concrete Lin ed Bioswale
Single Cell Infiltration Planter
Filter Strip Infiltration Trench
Infiltration Planter

Sand Filter

Bioretention Pond
Constructed Wetlands
Permeable Paving

IPRO 322: Construct (BMP) Stormwater Demo Park at lIT



Best Management Practices / Ecological Implications

oMP/Tool  |mantenance | SRS | CCR Watersowce | SRR | o eoended | Meduston. | Recueion | Reduaion | Resuenn | SUn EXPOSTe [AmnualSeason | 0L ot | a1 Sustaina
Infiltration Bio Swale Low Long Term | Moderate Ground High 30%-65% | 15%-45% 15%-45% | 85-90% 90% Yes s 10 5 yes yes
Vegetation
Black Soil Prairie Low NA Fast Moderate 30%-65% Yes Yes Yes Yes Yes s NA 7 ves yes
Sand Prairie Low NA Slow High 50%-80% Yes Yes Yes Yes Yes s NA 9 ves yes
Gravel Prairie Low NA Moderate Moderate 40%-60% Yes Yes Yes Yes Yes s N/A 5 ves yes
Dolomite Prairie Low N/A Fast Moderate 30%-45% Yes Yes Yes Yes Yes s N/A 8 ves yes
Hill Prairie Low NA Slow Low 60%-85% Yes Yes Yes Yes Yes s NA 8 ves yes
Shrub Prairie Low NA Moderate Low 30%-50% Yes Yes Yes Yes Yes s N/A 7 ves yes
Compost Amended Soil
Filter Strip Bioswale Moderate | Long Term Fast Ground Moderate 50%-80% | 15%-45% 50%-80% | 85-90% 90% Yes s 10 5 yes yes
Vegetation
Compost Amended Soil
Filter Strip Infiltration Tren | Moderate | Long Term Fast Ground Moderate 50%-80% | 15%-45% 50%-80% | 85-90% 90% Yes s 10 5 yes ves
Vegetation
Compost Amended Soi
Concrete Lined Bioswale High Long Term Moderate Ground High 0%-65 15%-45% 15%-4 85-90° 90 Yes A 10 8 yes yes
/egetation
Compost Amended Soit
ingl Hnfiltration-Plar g ast "l y
slash Rock
Filter Fabric
Gravel Drainage
Compost Amended Soil
and Loam Topsoil
infiltration Planter
Between Street and Low Long Term Fast Ground High 75% 15%-45% 15%-45% | 85-90% 90% Yes A 10 10 yes yes
Splash Rock
Filter Fabric
Gravel Drainage
Compost Amended Soil
Loam Topsoil
Singl ilvat
Planter w/ Street Runoff Low Long Term Fast Ground High 75% 15%-45% 15%-45% |  85-90% 90% Yes s 10 10 yes yes
Splash Rock
Filter Fabric
Gravel Drainage
Compost Amended Soil
Sand Loam Topsoil
Vegetation
and Filter w/ Planter High Long Term Fast Ground High 60%-70% | 15%-45% 15%-45% | 85-90% 90% No A 10 8 ves yes
Sand
Gravel Drainage
Flow Through Planter w/
‘Moderate | ~tong Term Fast Ground High % 15%-45% 15%-4 85-90 90 Yes 10 10 yes
plastRock
oD
I t Amended Soil
and | oam Topsoil
Vegetation
Pond Low Long Term Fast Ground Low 100% 20% 40% 85-90% 90% Yes A 10 5 ves es
%-5% Const.
C Wetland Cost Long Term Slow Ground High 50%-80% 30% 15%-45% 85-90% 90% Yes s 10 7 yes yes
Vegetation
Compost Amended Soil
Permeable Paving High Long Term Fast Ground High 100% 80% 0% 85-90% 90% No A 10 7 yes yes
Concrete Pavers Low Long Term Fast High 100% 80% 0% 80%:-90% 90% No A 10 10 ves yes
Plastic Grid Pavers Low Long Term Fast High 100% 80% 0% 80%:-90% 90% No A 10 3 ves yes
Porous Asphalt | Low Long Term Fast High 100% 80% 0% 80%:-90% 0% No A 10 7 ves yes
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Criteria

eeeee

Maintenance

Length of Operation
Circulation Speed
Water Source

Sediment Removal

TSS Total Suspended Solids
Phosphate Reduction
Nitrogen Reduction
Bacteria Reduction

Sun Exposure

Annual / Seasonal
Synergy

Visability

Economic Sustainability
Green Sustainability

IPRO 322: Construct (BMP) Stormwater Demo Park at [IT



Compost Amended Soill

Concrete Lined Bioswale

High

Long Term

Moderate

Ground

High

30%-65%

15%-45%

Vegetation

Compost Amended Soil

Single Cell Infiltration
Planter

Low

Long Term

Fast

Ground

High

60%-70%

15%-45%

Splash Rock

Filter Fabric

Gravel Drainage

Compost Amended Soil

Sand Loam Topsoil

Infiltration Planter
Between Street

Low

Long Term

Fast

Ground

High

75%

15%-45%

Splash Rock

Filter Fabric

Gravel Drainage

Compost Amended Soill

Sand Loam Topsoil

Single Cell Infiltration
Planter w/ Street Runoff

Low

Long Term

Fast

Ground

High

75%

15%-45%

Splash Rock

Filter Fabric

Gravel Drainage
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Stormwater Planters

vegetated surface

everflon

roof downspout

compost=amended sail

- crushed rock

perforated pipe

drain fo convenlicnal system

Stormwater planters are small landscaped stormwater treatment devices that can be placed
above or below ground and can be designed as infiltration or filtering practices. Stormwater
planters use soil infiltration and bio-geo-chemical processes to decrease stormwater quantity
and improve water quality.

http://www.greeninfrastructurewiki.com/page/3SP%3A+Stormwater+Planter IPRO 322: Construct (BMP) Stormwater Demo Park at T



Infitration Planters

Overflow option

bl

Woep hole option

Infiltration planters are contained planters with a pervious bottom that allows stormwater
to infiltrate through the soil media within the planter and pass into underlying soil matrix.

e

Section Not 1o Scale

New York State Stormwater Management Design Manual

Building

Downspout

Gravel/splash
block

[T Sandv lcam wopsoil 127
Sandv loam topsoil 187

Watcrproof
building as
necded

Foundation dramns
as roquired

PLANTINGS:
See BES Recommended
Plant List

WERFLOW
Set 2" below
top of planter

|
FILTER FABRIC —|

L

SIZE GRAVEL ]

CH ACCORDING
TO SOAKAGE
!ENCH CRITERIA

-:3 ::-“- W N T
"S.UQSOII, ve s
tapsoil oF Sl-leﬂir, o

10' MIN

otherwise appeal required

\Xater reservoir depth may be reduced

if planter surface area is increased.

BUILDING
DOWNSPOUT
OR OTHER
CONVEYANCE
SYSTEM

SPLASH ROCKS
/ BLOCK

WATERPROOF
BUILDING
(AS NEEDED)

FOUNDATION
DRAINS AS
REQUIRED
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INfiltration Planters

Liberty Center Parking Garage at 650 NE Holladay. From City of Portland 2004

http://www.portiandonline.com/bes/ IPRO 322: Construct (BMP) Stormwater Demo Park at lIT



Urban Application: Portlanc

L Existing
b Inlet

The project consists of a series of four 4x17’ planters set 9” below grade surrounded by a 4” curb. The
system was sized to handle 60% of SW 12 street run-off (180,000 gal annually). The planters were filled with
native soils amended with an equal mix of sand, compost, and screened loam. Native Grooved Rush and
Tupelo were planted for their water absorption and drought resistance.

. y b

-

PRO 322: Constryct (BMP)



Infiltration Bio Swale Low Long Term Moderate Ground High 30%-65% 15%-45% 15%-45% 85-90% 90% Yes
Vegetation
Black Soil Prairie Low N/A Fast Moderate 30%-65% Yes Yes Yes Yes Yes
Sand Prairie Low N/A Slow Hidn 50%-80% Yes Yes Yes Yes Yes
Gravel Prairie Low N/A Moderate Moderate 40%-60% Yes Yes Yes Yes Yes
Dolomite Prairie Low N/A Fast Moderate 30%-45% Yes Yes Yes Yes Yes
Hill Prairie Low N/A Slow Low 60%-85% Yes Yes Yes Yes Yes
Shrub Prairie Low N/A Moderate Low 30%-50% Yes Yes Yes Yes Yes
Compost Amended Soil
Filter Strip Bioswale Moderate Long Term Fast Ground Moderate 50%-80% 15%-45% 50%-80% 85-90% 90% Yes
Vegetation
Compost Amended Soil
Filter Strip Infiltration Tren | Moderate Long Term Fast Ground Moderate 50%-80% 15%-45% 50%-80% 85-90% 90% Yes
Vegetation
Compost Amended Soil
Concrete Lined Bioswale High Long Term Moderate Ground High 30%-65% 15%-45% 15%-45% 85-90% 90% Yes
Vegetation
Compost Amended Soil
Single Cell Infiltration Plar Low Long Term Fast Ground High 60%-70% 15%-45% 15%-45%
Splash Rock
Filter Fabric
Gravel Drainage
Compost Amended Soil
Sand Loam Topsoil
g];itl\t/;ig?wns'?lgge; o Low Long Term Fast Ground High 75% 15%-45% 15%-45%
Splash Rock
Filter Fabric
Gravel Drainage
Compost Amended Soil
Sand Loam Topsoil
g:gg{z:ﬁ” sl?:ggfg%?]off Low Long Term Fast Ground High 75% 15%-45% 15%-45%
Splash Rock IDRO 299 CAnctriet (RAMD) C+Armasniatar M ~ D= + T
LLELA\YA® P4 Uli15u \DIVIT WITITrivvatlcil v orda Ui

Filter Fabric




-iiter Strip Bioswale

Bioswales are landscape elements designed to remove silt and pollution from surface

runoff water. They consist of a swaled drainage course with gently sloped sides (less

than six percent) and filled with vegetation, compost and/or riprap
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Uran A: ication: Chicago - B
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Saint Margret Mary Church and School (West Rogers Park, Chicago)

Runoff from roofs, parking lots and small building lots often led to flooding in the basements of the parish and
school buildings. To prevent this from occuring the parking lot was divided into two lots: a Filter Strip Bioswale
and a rain garden.
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BMP: Social Function Evaluation
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BMP and Social Function Evaluation
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: Street Cross-Section

Multi-BMP System

H1vd SNDITVM
Hlvd 31DA018
dOLS SNE (NOLLYWYO4NI)
&
m
a
NIQYVD NIVY/SISSVHD JAILYN
S3IUL (ALISNIA WNIGIW)

N>nkEFw=

IPRO 322: Construct (BMP) Stormwater Demo Park at lIT



lor Square: Sydney,| Australia

B
M
P
C
u
|
t
u
r
d
|

< OC ~+~Wn D wn L MN

IPRO 322: Construct (BMP)Stormwater Demo Park at



SOUTH

anDII—\IIUN T
TOT

1
::::: I N I
TV IV e —— ¥ S T g = T—
[~ S0S TEDERAL 1 3230C. TEDERAL |
(1948) (1990) 3350 S. FEDERAL (1943 /1964) | 3350 S. FEDERAL (1943 1(196 @ A”\iBEOUSI I;EI:I'ENR(EL(MB) E ACLT_l ’(\I“E: VANDERCOOK l_l J
] D Lotcs D (17.716 SQ. FT.) (6,600 SQ. FT.) (46,580 SQ. FT.) (17,222 5Q. FT.) (1893) 0w 33R0 £ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ FACILITY BUILDING
Im ToweRLoT . = (67,836 5Q. FT.) (1901) e S(VF/:gERAL — lorm 3100 S(i g;:;ERAL
P.375 8Q. F
§ /07 /10 o _ Bsac] L@@ IS g : . TE=E %6 o
[= L | L L . [ j — Lm_J HCHJSL_J “l‘l va M'EE W VISITORS MIEED PARKING ~ FACULTY AND STAFF @ @ @ J ¢ ¢ D
Iy : FACULTY AND STAFF SITORS M! - (28 SPACES) L—~I (o3 )
> (59 SPACES) PARK‘NG | H lsﬁ\ﬁsl LLLLLIT = Lot B )
] INCUBATOR BULDING (ER) Bl e it = — & = S LAug sl o\ HAZARGPISTTTTT| f —
= m (72,292 5Q. FT)) %“ SRBREG & G g@é@é %@@ d— = <2 \.@W@ % a AVAS TRAGE
TECH BUSINESS [ 9| &5 @@ @ ME! b
CENTER (TB) D D _ :] (HH) > < @ 3120 S. DEARBOR ]
0 DENRDORN [] GALVIN @ HERMANN : & (T (1956) 1 R raely i
A 4 (140,788 Q. FT.) IEQ LIBRARY (GL) @ UNION e @ (24,662 SQ. FT.) U 250" X 360
@ LIFE SCIENCE RESEARCH BUILDING 35W. 33RD BUILDING “ -
L NORTH BUILDING - 1959 (1962) Y =
e N 3241'S. FEDERAL @ & @ =
@ SOUTH BUILDING - 1951 ‘5; @ (92,609 SQ. FT) (1962) & §i:
d -@1 o - (112,640 SQ. FT)) A % @ @ @@ @ & %:f
. d C : ® 7
1 e | e sop wee B (8282 o} R — .
e ® & é§ ) £\ Pl
- 5ee F o SR | e ° & ¢ @ D& © <Y/ e 4
i"} o A : /473\) o M&é&k\% @ -
— s 3 >
- 2. 00 || % M [Pesty 89 [ @ @ £ i * L ls & & =l [ | I e ]
@ @ SIEGEL (SH) & WISHNICK (WH) @ > & e (o @>
° (& 8 ) j§ @ @ asc's.( P;x;)RBORN 3255 S. DEARBORN ] | N & %» €>
B1 e =) (1947) o ]
® (61,512 5Q. FT)) & @ %E) i = = @ @
N i i E . 5w c@@§;> & CROWN (CH) @@@ @ % g T ol 00 o ol W_H%_ @%%% & %5 i & @ @ LIFE % &b
. A E o 9 4 SRR 3§ ¢ SCIENCES
2 lrower(m PN “MICE P ROWN (C @@@ Ba S %o _ s8] BN L ] 8 EL e E S0 JENCE € L] TUART BLD. (st @Q &
— | | BEA—FRE] FEifm o L IR @ [z ENINEERING e v (I T S
o |esemsarn E o q 8 @ 1 5 ® Dde @ . & é PERLSTEIN HALL (PH) B “g’% é@@@ BUILDING 1 (E1) ] orseesa ) i gl “ &
(=3 " s 10 W. 32ND &
e |: 8 )g & @ Q “03‘5(;‘??‘; FT) @ 1= 1 b (145, 0(5':63721 FT) (] it €> = & @ @;
. il . : a ; | [ E
e © o ©_© 2o H = e
| || g &e % j @ 9 & cooe 99 @ 8 8 © © ® I T — ] Td . 7 . : o ]
B : H 65556 %l | ® | AN P 0.0 [ FPO el | P8 ] Y =
= =] @ 2@ % o B =
£ e @ <] e @ ®
g Zas2 2 ©707% o 85 %%5 7 6%, Tof T ToBa0, 7" 0 swioReergghy owr Sumeem—) T 8 2 @ [Pa® W@w@@w%«;@@g@ Sorawes®els oo e G ees &
H = ;
E : . . 5 .

=
S EE S H oF &% SRS

m‘&ﬂﬁanwmwm\.xmmw«“.mlan

IS/ PR 4 ST S
ITTIN AENOINARINNY W\\Hl/ﬂ

T ol

soo soo soo M ] Q:;
o al | [E] [ fe e gee
HHH%H%H%H H+H+H+HH+W+HH+HH+HH+H@ : P b Q@ - J T 2
_ I —— - TR LA\
N & - - T 10100101101, ‘
— HHHHHH%%H%H HHFHM%HHH I i e - —
A D A e N
A s A worsam | ons o) e comTeR Stusts s waenss

3200 SOUTH WABASH (1953)
(33,182 5Q. FT.)

(1967)
(64,524 5Q. FT.)

it T,

[ RESIDENTIAL STUDENTS | FACILITY & STAFF
g MWMHH 1 )

S S S P A O B
?

&
b
f T L

LR LA 1
o [ LI ULl LA LLL L LL] W/@ % |
— e TR renE W BoeoeaRd ees 6@ P & G o ole 5 0 © @ J
@ @ ‘; @ t} &:;&: 2 = 2, = = P VIS?RS.ME%REDP KING @ @ @@ &

- ] | 8 e : &He & 5
| oL_© |® & e 3 . e
1 ©on TSy ey gy 2k @ BAILEY (B @
} @ WABASH 33418, @ @ 3(3335)_ @ @ @ @ gg @ 3 1(51.9\/5\1;5»\ H @ O
} (R @(1 rmsnsc:v ) @ 8 g (frosarp kl}
| r )| | a4s76 s T{? McCORMICK STUDENT @ @@ @ e @
| > Ll ! VILLAGE (vs) e @ @
| 3241 S. WABASH
8% %FRATERN?;:; P [l es &
15 HOUSES & & & ©
} (1959-60) @

] | e @ © o g X2
; @ - NNINGHAM (C @
| ['d ‘E 3100 S. MICHIGAN =
| @- = 13 e e
| s 2li | & ©
} 616 5Q. fT) % ® @ @ @ @ @@ @ @ ol

I 31‘1 i 1 I\ P X e e e A IR RS
RESIDENI:[%TLZ?UDENTS
\

BRI B000 O
N R Y e — [T T Y——7 1 [— | (& T Oy i— %

< IT Campus Site Plan - Possible BMP Sites
\_/ scale 1:200

IPRO 322: Construct (BMP) Stormwater Demo Park at IT



st Street

"OAY USBOBAA

g

:
\ A\
) //

TN ééﬁ
Sl polEAFouTUeD [T

T T Y

IRRRRART VAR
.

IPRO 322: Construct (BMP) Stormwater Demo Park at IIT



Keating Hall
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Site Cultural Matrix

Location Visibility Site Aesthetics
Walkways Recog
ICommuni Density of[Number Part of |nized
[T ty Existing  [Surroundijsurroundi|Adjacd] Regular [Seatin Disc  |Areas
Pedestrian [Pedestria |Greenspac |ng ngthe  |nt Meetinglg Regular Golf  ffor IIT
Car TraffidTraffic n Traffic_le Buildings |space)  [Street |Capacity [Noise Area  |Areas [Recreation  [Course[Tours
Baseball
(University
and
KeatingHall High [ Medium High Yes Low High Yes | Medium| High Yes No | recreational){ No | Yes
VandercookUtility Lot Yes Low Low No Low Low No Low Low No No No No
Former AEP Fraternity Ultimate
House None Low Low Yes Medium| Low No Low Low No No Frisbee No No
The "Man on the Bench
Park" None High Low Yes High High No High Low Yes Yes Yes | Yes
Walkway West of SSV High High High Yes High High Yes | Medium| High No No No | Yes
Pavementunder the
"EL" tracks, east of SSV Yes Medium | Medium Yes High Low No High High No No No No
Pavementunderthe
"EL" tracks, west of
Keating Low Low Low No Low Low Yes High High No No No No
Northwest of E1 and
South/Southeastof Life
Science High High High Yes High High Yes | Medium| High No No No No
Farr Field, along33rd St. Medium Low High Yes Low | Medium [ Yes | Medium | Medium| No No Ice Rink No | No
Field South of MSV
Entrance Medium High | Medium Yes Medium | Low Yes | Medium | Medium| Yes No No | Yes

IPRO 322: Construct (BMP) Stormwater Demo Park at lIT



(Goals

e |mproveMatrix
— Developingecriterion
e Validity
— Sites
e Proposal
* |nvestigation

e Fvaluation
— BMPs
— Cultural
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