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FORD CALUMET ENVIRONMENTAL CENTER
The City of Chicago Department of Environment and the State
of Illinois partnered to develop a new environmental center in the
Calumet area of Chicago. On Earth Day 2004, Studio Gang’s winning
entry to the international design competition for the center was
announced. When completed, the Ford Calumet Environmental Center
will educate the public about the industrial, cultural, and ecological
heritage of the Calumet area, and will provide an operational
base for research activities, volunteer stewardship, environmental
remediation, and ecological rehabilitation.
City of Chicago Department of Environment, Public Building
Commission of Chicago
LOCATION: Hegewisch Marsh in the Calumet Region
Torrence Avenue at 134th Street, Chicago, USA
SIZE: 28,000 SF
COMPLETION DATE: 2011
OWNER:
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BEST NEST

FORD CALUMET ENVIRONMENTAL CENTER / INTRODUCTION

What if a building were more like a nest? If it were, it would be made out of
local, abundant materials. It would be specific to its site and climate. It would
use minimal energy but maintain comfort. It would last just long enough and
then would leave no trace. It would be just what it needed to be.
The Ford Calumet Environmental Center uses a nest as its construction
model. By employing plentiful and leftover materials found nearby in its design,
it demonstrates the important environmental principle of re-use. By proposing
a building made from materials at hand, the project introduces an entirely new
paradigm for a project delivery process that has not changed substantially in
the last fifty years. It radically alters the way a building is both conceived and
made: form follows availability.

This is Calumet.

Existing Process
While project delivery or construction has remained constant, the design process has changed significantly over time.
It gradually shifted from the architect custom-designing everything, to selecting and designing premade components.
When the first structural steel buildings were attempted in the 1890s, architects and engineers designed everything
down to the columns themselves.1 They used rudimentary steel pieces connected together to create columns. As
the uses of steel developed, it became possible to select a wide-flange column in select sizes with known structural
qualities. After World War II, building product standardization expanded. Windows, for example, were once customdesigned frames that held a piece of glass. Later, windows became pre-made technical assemblies of pre-determined
sizes from which to choose. Details of contemporary window assemblies are ready-made, saving architects drawing
time and eliminating uncertainty through warranties.
Standardization and worldwide availability has made specifying pre-made parts for buildings more effortless in

1.3

recent years. Through websites, trade shows, and eager sales representatives, all of the critical information, including
details, dimensions, and samples for globally produced building components, are available upon demand.
Though the idea of prefabrication offers potential environmental benefits, shipping building parts around the
world, for example, is less appealing from an ecological point of view than sourcing from one fabricator. On another
level, specifying finished products from across the globe has effectively separated designers from raw materials and
has ultimately taken some of the fun out of architecture. What’s missing is the sense of discovery at finding something
useful, and perhaps unexpected, closer to home. Material opportunities could potentially arise if architects were more

1.2 (previous page) Rendering of the building’s south porch during winter.
1.3 The remnants of wetland habitats between industrial sites and railways
define the landscape of the Calumet region.

like hunters and gatherers.
If the hunter-gatherer archetype provides an additional model for architectural practice, new systems for locating
materials would become necessary. In any city, a massive variety of building materials exists between the buildings
being pulled down and ordinary scrap yards. From leftover steel to pulverized rubber, bulk quantities of useful things
pass through metropolitan areas. But as fascinating as it is to contemplate, these local materials currently require a
great deal of effort to locate. Rather than a simple point-and-click from a desktop, finding appropriate scrap requires
persistent gathering. Like gleaning, gathering currently involves the physical action of visiting scrap yards or buildings
to be razed in order to locate materials. Making architecture from nearby scrap, however, seems both elementary and
urgent in a world that is overflowing with waste.
>page 38
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1.4 Bits of evidence of the post-industrial landscape in Calumet on
and near Hegewisch Marsh: rusted car skeletons, lush habitat, animal
castings, invasive phragmites, frozen puddles, abandoned railroad
tracks, ATV tire ruts, a beaver-gnawed tree, and steaming landfill.
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Calumet Industry
Calumet is a great place to gather. This is where Chicago’s once-mighty steel mills burnt coke,
and melted and rolled steel as some of the world’s leading producers. Calumet’s location

1.11 Weld marks present an opportunity to
reveal Calumet’s cultural-industrial history.
1.12 A problem, a solution, and an opportunity: a basket-like mesh prevents bird strikes
with invisible glass and doubles as a bird
blind for visitors.

1.11

proved to be advantageous for steel mills: producers could purchase raw materials from the
vast iron ore deposits in the Great Lakes region. A well-connected rail network, coupled with
an abundance of local water, made Calumet ideal for steel production. Other industries took
1.5

advantage of similar resources and set up shop in Calumet. As the heyday of steel production
came to an end in the 1970s, many remnant structures were left decaying on their sites.
Today, hulking structures of the former steel industry—defunct ore unloaders, pusher
cars, and quench towers—dot every vista in the Calumet region. In between are mounds of
black slag, a byproduct of steel production, which lend an eerie contour to the otherwise flat
landscape. Other industries remain in operation alongside the derelict ones. Automakers
such as Ford, building-material suppliers, and scrap industries still call Calumet their home.
The combination of abandoned structures and contemporary salvage offers a plethora of
materials for making buildings.
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been sighted on the site itself. Migratory birds follow the waterways of Calumet and make
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variety of species have been able to thrive here. Twenty-six different endangered birds have
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oped with the usual residential landscape of chemically treated monocultural lawns, a great
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other species. Because many sites were left untouched, and because little area was devel1.6

GLASS

GLASS

Calumet is dually important as a resting stop for migratory birds and as a habitat for many

SS

Imagining the industrial presence and history of Calumet provides only half the picture. Today,

5-20 cm
FLOATING DECK

stops here to refuel for their long journey south in the fall and back north in the spring. It is a
crucial nesting ground or stopping place for the Yellow-headed Blackbird, the Yellow-crowned
Night Heron, and the Little Blue Heron.
> page 41
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1.13

1.14

1.15

1.16

1.17

<

1.9

1.5 With steel replacing wrought iron, massive invention and creativity occurred in the first twenty
years of high-rise design. Without standard shapes to choose from, engineers competed to design
and patent steel column shapes that were compared and contrasted in terms of eccentric loading,
weight, workmanship, cost, and availability. The array of column types reveals a fascinating moment
in time in which the engineer’s search for “form follows function” produced both incredible variety
as well as specificity and rigor in design. Steel manufacturers, like those in Calumet, flourished under
these new developments, creating products with versatile uses.
Column Forms, Showing Required Punching Operations.
Starting from top left, across:
a. Larimer column, 1 row of rivets
b. Plate and angles, 2 rows
c. Z-bar column, without covers, 2 rows
d. 4-section Phoenix column, 4 rows
e. Channel column, with plates or lattice, 4 rows
f. Gray column, 4 rows
g. Z-bar column, with single covers, 6 rows
h. Channels, web-plate, and angles, 6 rows
i. Box column of plates and angles, 8 rows
j. Latticed angles, 8 rows
k. 8-section Phoenix column, 8 rows
l. Z-bar column with double covers, 10 rows
Source: Figure and column descriptions reprinted from Joseph Freitag, Architectural Engineering
(New York: John Wiley & Sons, 1909).

< 1.6 Calumet’s location on the Mississippi
Flyway migration route.
1.7 As many as twenty-six endangered
or threatened bird species have been
sighted at Hegewisch Marsh, near the
former sites of heavy steel production.
1.8 Steel columns reveal their manufacturing origin to the visitor through weldmarks on the metal.
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1.9 Model of column-bundles. Dissimilar salvaged steel piles found near the
site to be driven into its wet, clayey soil.
The splay gives lateral stability to the
structure.
1.10 A model of the Ford Calumet Environmental Center depicts the columnbundle supports along with a bird blind
running the full length of the center’s
exterior porch.

1.13 Piles of slag, a byproduct of steel
production, are abundant in Calumet.
1.14 Colorful glass: a highly recyclable
inert material with many uses.
1.15 Test sample of terrazzo made with
a combination of slag and broken glass.
1.16 Biomass from roadside clippings or
fallen trees can be used for fuel in highly
efficient and clean bio-mass boilers.
1.17 Copper wire, recycled rebar, and
metal bar-stock are abundant in salvage
yards near the site.
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1.18 A map showing the overlap of the
ecological and industrial context of the
Calumet region: the waterways, wetlands,
and green spaces attract migratory birds
and a host of other species. Current
industrial companies also make use of
the area’s supply of fresh water as well
as its multiple transportation networks.
Indicated in red are industries near the
site that supply materials with potential
for use in architecture.
1.19 As discussed on the Clemson University Radar Ornithology Lab website
(http://virtual.clemson.edu/groups/
birdrad/comment.htm), weather surveillance radar initially captured images of
bird migration inadvertently. Now, better
Doppler radars with higher sensitivity
are being utilized to show density and
direction of peak migratory movements
over the radar stations. This information
will allow ornithologists to determine if
migratory flights are decreasing, stable,
or increasing for different regions of the
country.
The image is similar to a NEXRAD
(NEXt generation RADar) base reflectivity map. NEXRAD maintains an extensive
network of stations providing near complete radar coverage of the continental
United States, Alaska, and Hawaii. These
radars transmit microwave signals into
the atmosphere and listen for return
echoes from objects. Converting this
quantity to reflectivity in dBZ (or decibels
of Z) gives a representation in different
colors based on density in relation to the
location of the radar.
The doughnut shaped splotches show
high densities of migratory birds just
after take-off at dusk. The splotches
on the map are stopover sites in which
migrant birds have spent the day feeding
and resting in preferred habitat.

1.18

1.19

Map courtesy of the National Weather
Service (NOAA), http://radar.weather.
gov/Conus/centgrtlakes.php

The Center
Reconciling these divergent identities, the ‘nest’ concept produces a building made of gathered re-used materials such as salvaged steel and slag, and simultaneously establishes the
site’s current and future role as a wildlife habitat. Visitors will come here to learn about the
importance of both aspects of this region and how the two can coexist.
Recycled materials are employed in new ways throughout the building. The structure
itself is made of re-used steel. Salvaged steel sections of appropriate sizes are gathered from
nearby yards.2 Instead of a regular grid of identically sized columns, the design is created from
a variety of column types based on what is available for collection. Rammed into the earth at
inclined angles, several steel pieces come together to form column bundles.3
Utilizing diverse sizes of tube, wide-flange, and pipe, each steel piece, weld-marked with
its fabricator’s name, will reveal the wide diversity of the material as well as its local origin.
A walk through the building’s exhibit spaces will present a virtual library of recycled steel and
make a visual connection to the region’s industrial past.
At the south facade, a finer grain of steel is deployed to create a basket-like mesh wrapping the building’s expansive exterior porch. The mesh, made of rebar and bar stock, protects
birds from collisions with glass they cannot see in this critical nesting spot and habitat. At the
same time, it creates an outdoor viewing area or bird-blind for visitors to inhabit. The mesh
allows the building to function as a transparent pavilion in the industrial-natural landscape
without killing the birds that people are coming to see.
Below the high roof plane, a series of lower program pods enclose classrooms and service
functions. Work areas, exhibition space, and an auditorium are connected through the tall
space that winds between the pods. The pods’ placement and height differences allow
air to flow between them and through the building, while hot air rises for extraction through
the roof.
Other abundant local materials are recycled to shape the building. Slag and broken
bottles find a new purpose as aggregate in the terrazzo floors. Wood used to form the roof
plane is left in place as finish material. Leftover punched metal scrap is employed as site
fencing. Old melted milk cartons are reformed into boardwalk planks for outdoor trails.
Availability also guides the site strategy and energy. By placing the building close to the
existing road, it gains easy physical and infrastructural access while reducing disturbance
to the site. The building’s orientation and environmental systems take advantage of what is
already there. Passive solar power and geothermal temperature are used to minimize energy
use, and air is exhausted through natural displacement ventilation. Rainwater is collected
for re-use in flushing toilets and is then cleaned through living plants. Clippings from nearby
roads and scrap from a local sawmill feed a biomass boiler, producing heat in extreme winters
and cool air in the summer. These systems are revealed through educational and stewardship
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Notes
1 Joseph Freitag, Architectural Engineering
(New York: John Wiley & Sons, 1909).
2 Salvaged steel is steel that has been rejected
from other construction sites for non-structural
reasons such as arriving in the wrong size or
where visual defects such as flash rusting has
occurred. Using salvaged material saves the
energy of re-melting and reforming the sections.
3 Below the building, the steel acts as foundation
piles. This structural strategy of angled column
bundles provides the lateral bracing required for
the entire building.

Reflectivity (dBZ)
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programs that the building will house.
The structure’s interconnected systems work with the fluidity of an organism rather than
a mechanically heated and cooled building. By using minimal energy and what is available
nearby, the environmental center reveals the site’s industrial past, while hinting at what it
means to make architecture that is akin to a nest.
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What about nests?

< 1.20 A NEST RE-CYCLES
> 17
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Shells, shiny pieces of glass, and a tin cup
are utilized by the Bowerbird to construct
and decorate his bachelor pad.
1.21 A NEST PROTECTS
The nest of the Weaver bird hangs from
the twigs of a tree. Plaited from abundant
palm fronds and blades of grass, its
narrow opening from the side protects
its young.
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<

< 1.22 A NEST IS WELL MADE
Durability of the Weaver bird’s knotted
nest comes from both the material it uses
as well as its craftsmanship. These nests
can last for years due to their meticulous
construction, and their flexibility allows
for expansion.
1.23 A NEST IS GREEN
Some birds use earth as the insulation
for their nests. The Brush-turkey, for
example, uses the heat generated by
decaying leaves to create the perfect
temperature for hatching its eggs.
> 1.24 A NEST IS WELL PLACED
A fork near the trunk of a tree is chosen
by squirrels to avoid shaking during
storms. Squirrels also make use of a cavity in an existing tree to save themselves
the energy of building an outer structure.

STUDIO GANG / ARCHITECTS

44

BOOK ONE: REVEAL

PROJECT / FORD CALUMET ENVIRONMENTAL CENTER

45

04
24
27

GROUND LEVEL FLOORPLAN
08

20
06

02

10

20

16
20
11

07

17

16

02

07

15

20

18

19

05
09
12

18
16
01
08

03

13

14

03
19

22
23

PLAN 1/8” = 1’
10’

20’

30’

40’

23

50’

01 PORCH ENTRY
02 TRAIL HEAD
03 EXTERIOR PORCH
04 VERTICAL FLOW WETLAND
05 LOBBY
06 MAIN EXHIBIT
07 MEDIA ORIENTATION
08 CLASSROOM
09 CAFE / DINING

STUDIO GANG / ARCHITECTS

10 CHILDREN’S AREA
11 AUDITORIUM
12 LAB
13 STAFF OFFICE
14 CONFERENCE
15 VOLUNTEERS
16 TOILETS
17 RECYCLING
18 STORAGE

19
20
21
22
23
24
25
26
27

1.25 Walk Through: Enter the building from the south porch through an opening in the woven screen-like
mesh. The porch doubles as a meeting space and outdoor classroom with smaller spaces defined by screens
and columns clusters. Once inside, on the right, watch live lab work by scientists examining the site. To the
left, move through the exhibition that interprets Calumet’s unique industrial and natural heritage. Enclosed
classrooms are organized into “pods” along the way. At the west end the auditorium space opens onto an
open air deck and trailheads, leading to outdoor exhibits on the site.

ROOF WATER STORAGE BELOW
MECHANICAL
PARKING
BIKE PARKING
SLAG GRASS GARDEN / PATH
STORAGE FOR BIOMASS FUEL
GEOTHERMAL BOREHOLE FIELD
EARTH TUBE FIELD
DEMONSTRATION GARDEN
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1.26–28 A continuous concrete roof
hovers above the indoor and outdoor
spaces. Pitched toward a central
fold-line, the roof functions like a leaf,
funneling rainwater to cisterns for later
use, as well as providing a surface for
solar power collection. The roof’s pitch
permits winter sun angles and shades
against summer sun. Underneath the roof
canopy, exhibition space flows around
a series of pods that house classrooms,
lab space, exhibition storage, and
services. At the auditorium, the roof tilts
up to create a high ceiling to allow views
to the surrounding woods.
1.29–30 Constructed of salvaged steel
rebar, the mesh enclosing the south porch
protects birds from striking the structure’s transparent facade. At the same
time, it defines an engaging space for
visitors to explore and a “blind” for them
to observe the surrounding wildlife. On
the north elevation, the building insulates
against winter cold by employing solid
walls with intermittent windows. Clad with
reclaimed barrel wood, the walls have a
linear texture which transitions to slats in
front of windows to prevent bird strikes.

1.26

EXHIBITION

1.27

1.29

LAB

1.28

1.30

AUDITORIUM
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SHEET GLASS: AN INVISIBLE AND LETHAL HAZARD FOR BIRDS
MAKING OUR HOMES AND WORKPLACES SAFE FOR BIRDS

Photograph by Kjell Sandved/ButterflyAlphabet © Sandved.com

DANIEL KLEM, JR., Department of Biology, Muhlenberg College, Allentown, PA

THE FACTS
The dead and dying victims of glass are most often hidden

Birds behave as if clear and reflective glass is invisible to them

from view in vegetation surrounding human dwellings. They

(Klem, 1989; Klem, 1990; O’Connell, 2001). The sex, age, or resi-

are either killed outright, injured and struggling to recover,

dent status of a bird in any locale has little influence on their

or quickly taken by predators and scavengers. Lethal collisions

vulnerability to windows. There is no season or time of day, and

are possible wherever birds and glass mutually occur. Glass

almost no weather conditions during which birds elude glass.

casualties have been recorded the world over with panes of

Transparent or reflective panes of various colors are equally

all sizes in residential homes and single or multistory buildings.

lethal to birds. Strikes occur at sheet glass of various sizes,

Fatal or injurious collisions occur when flying birds attempt

heights, and orientation in urban, suburban, and rural environ-

to reach habitat visible on the other side of clear panes, or by

ments, but birds are more vulnerable to large (›2 m2) panes

attempting to reach illusions of habitat and sky reflected in

near ground level and at heights above 3 m in suburban and

the glass surface. Intensive studies at single homes reveal

rural areas. Strikes are more frequent during winter when birds

one out of every two strikes results in a fatality. Glass is an

are attracted to feeders in larger numbers than at any other

indiscriminate killer that takes the fit as well as the unfit of

time of the year, including the spring and fall migratory periods

a species population. Attrition at glass is an additive rather

when glass casualties typically attract the most human

than a compensatory avian population mortality factor.

attention because they are often more visible on sidewalks or

Researchers differ in their evaluations of the magnitude

around workplaces.

of the toll that glass exacts on individual species and bird

Currently, there are many solutions that effectively reduce or

populations overall. Before much was known, annual deaths

eliminate bird strikes, but none that are universally applicable

attributable to windows were hypothesized to be 3.5 mil-

or readily acceptable for all human structures. Protective

lion in the 1970s. Since then, extensive studies over the past

measures range from physical barriers that keep birds from

three decades have been used to estimate the annual toll

striking to detractants that protect by transforming the area

to be between one hundred million to one billion birds in the

occupied by glass into uninviting space or a recognizable

U.S. alone. To put these numbers in perspective, annual U.S.

obstacle to be avoided. The manufacture of new varieties of

bird populations are estimated to be 20 billion in the fall, and

sheet glass is recommended: panes having external patterns

annual glass kills are estimated to be 0.5 to 5.0 percent of

that alert birds to its presence but retain the current unaltered

this figure. By comparison, each year U.S. hunters are esti-

view from inside. Placement of bird feeders within one meter

mated to take 120.5 million birds, and free-ranging domestic

of the glass surface eliminates the hazard for visitors to these

cats are suspected to kill hundreds of millions to over a billion

attractants.
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BIRD COLLISIONS: CAUSES FOR INJURY AND ANTIDOTES

1 BEACON EFFECT
Migratory birds who navigate by the sun or stars will confuse
brightly lit lanterns or illuminated buildings for their celestial
navigation points. Especially in cloudy weather, birds caught in
a glow or a beam of light are reluctant to fly into the dark sky.
ANTIDOTE: “Lights out” program in cities. Encourage building
managers to turn off vanity lighting during migration. Direct site
and street lighting toward the ground instead of the sky.

WATERFOWL

1

1

2
2

3

3

4 GLASS ON SMALL BUILDINGS
The bucolic suburban environment is no haven to migratory
and resident birds. Reflections of trees, sky and landscape
make windows invisible and deadly.
ANTIDOTE: Place bird feeders within three feet of windows to
slow birds down. Use fritted glass or bird-visible glass windows,
especially during migration. Pull down interior shades when not
at home.

4

4
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3 FLY-THROUGH EFFECT
The primary dangers to birds in the daytime collision zone
(within 200 feet of the ground) are transparent glass rooms
and lobbies, especially with potted plants inside, and passages
and corner spaces that appear possible to fly through.
ANTIDOTE: Fritted glass and window coverings,
bird-visible glass.
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*Various bird-visible glass products are currently under development.

SHOREBIRDS
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2 REFLECTIVITY AND TRANSPARENCY
Glass buildings’ mirror reflection of the sky makes them invisible
to birds by day. At night, their bright lights attract birds who,
finding nowhere to land, drop from the sky from fatigue. In foggy
or rainy weather, the lights invite fatal collisions.
ANTIDOTE: Building designs with visual complexity are thought
to be more visible to birds. Use fritted patterns on glass or bird
visible glass*, and avoid attractors like plants inside glass lobbies.
Implement a “lights out” program at night.

Birds and Buildings Forum, “Are your designs
safe for birds?” http://www.birdsandbuildings.org/
design/design.html.
Chicago Bird Collision Monitors, “How to reduce
the risk of bird strikes,” http://www.birdmonitors.
net/reducerisk.html.
Julie Leibach, “Pain in the Glass,” Audubon
Magazine http://www.audubonmagazine.org/
solutions/solutions0811-webexclusives.html.
“Migrating through the city: designing birdsafe
buildings” (panel presentation, Greenbuild Expo
2007, Chicago, IL, November 9, 2007).
New York Audubon Society, “Windows kill millions
of birds each year...an d New York has a lot of
windows,” http://www.nycaudubon.org/NYCAS
BirdWatch/TabDefault.asp.
Toronto Fatal Light Awareness Program (FLAP),
“How to make windows safe for birds,”
http://www.flap.org/new/prefr.htm.
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INTERVIEW / 6:00 AM MAY 1
MONITORING BIRD COLLISIONS IN THE CHICAGO LOOP

1.32 In Toronto, the Fatal Light Awareness Program (FLAP)
displayed 2,500 bird carcasses in the city center to
raise awareness of the dangers of glass and light pollution
to birds. Ninety-three species were represented.

It was partly cloudy when I met up with Annette
Prince, director of the Chicago Bird Collision
Monitors. She had offered to take me along
on her rounds in the Loop because I wanted to
learn more about the particulars of bird strikes
with buildings during the spring migration
season. It was easy enough to spot her; she
was wearing a khaki vest with a bright green
bird collision monitor name tag around her
neck, holding a bag with a butterfly net protruding from the back. We said “hello” and without
any chitchat she moved into her ritual as if I
weren’t there. She advanced along the gridded
blocks of downtown Chicago, scanning ahead
for fallen birds.
Within a minute we were at the base of a tall
building, approaching a small, gray lump on
the ground. Annette had me stay back as she
approached the fallen bird. With a swoop of
her net she captured it, though it was immediately obvious that this unfortunate bird was
going nowhere. Even though it was already
dead, Annette pulled out a brown paper bag and
inserted the carcass. With a marker she labeled
the bag with the some vital information: the
type of bird, time, date, and address, and a big
“D” for dead. She placed it into her duffel bag
and started off again.
A few doors down we descended into a plaza
surrounded by lush vegetation and glass:
a lethal combination for birds, according to
Annette. In the plaza there were a few fallen
birds lying near the glass. Again she netted
and bagged the birds. Some were alive and
some dead. She collected them quickly before
the hovering gulls and crows could feast on
them. Over the next hour Annette bagged eight
more birds at both modern and historic-style

Photographs by Mark Jackson (www.markjackson.ca)

buildings. By 6:55 her parking meter was about
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to expire. As we walked toward her car, she
explained:
Annette Prince [AP] You know, one of the
significant things is that birds die in any kind
of a population. There’s natural death, but when
birds are killed by glass, it’s indiscriminate.
In nature, it’s the weaker bird that dies, or the
bird that doesn’t survive the winter very well,
or the slower bird. But the birds that hit
windows could be the best breeding pair of a
particular species, so we feel when we rescue
some of these birds we’re helping birds that
the species could not really afford to lose; they
aren’t poor members of the species, they just
don’t understand what glass is.

55

Annette’s cell phone rings and she answers, “Chicago Bird Collision

JG So that was another call from a building manager? Your phone seems

JG What time do you have to get up to volunteer with the bird monitors?

somehow, to me, seem even more tragic. These are the survivors;

Monitors....It’s Kelly, he’s coming around the corner.”

to be ringing constantly now.

AP Normally, I start work at about 8:00 AM. But on Tuesdays when I

these are the birds that survived all kinds of other things. Each travels

A man approaches us carrying an enormous dead Brown Thrasher, one

AP Yes, when I have a busy morning we get lots of calls from the public

volunteer, I get up at 3:30 AM because I have to catch the train, and the

hundreds or thousands of miles, not just once in their life, they do it

of the extraordinary variety we had collected that morning. Kelly, a well

and building people, that was staff—maintenance staff—and people

Brown line, and then I transfer to the Red, and then Sarah picks me up

twice a year, every year. And I just find it astounding.

dressed, forty-something environmental consultant, exemplified the fact

on their way to work who see things. We try and encourage people who

down here at five. That’s why I only do it one day a week. It’s tough when

JG It is amazing.

that volunteers come from many walks of life. I was impressed that he

are there to do something about it because they’re right on the spot.

I have important meetings scheduled for Tuesday.

AP They’re troopers. They’re little birds that weigh only a few ounces.

took time to collect (with his bare hands) this victim and call the monitors.

JG Are some buildings worse than others? I can imagine it could be

JG Why do you do this; there are so many bird collisions, do you feel like

I always say that if you asked me to walk to Mexico, and gave me all the

Annette manages over ninety volunteers with seven to ten patrolling

damaging for a building to be known as a particularly deadly building

you’re making a difference?

time I wanted, I wouldn’t do it, I’d get so far and I’d stop. And then you’d

every day during migration, which lasts several months. The monitors

and they might not want to help you.

JP Oh definitely. Every bird you pick up, you’re making a difference in that

tell me that when I got there I would have to turn around and walk back.

AP They do help, they pick the birds up. We have really cooperative

particular bird’s life and helping the species overall. I mean, these birds

Because that’s what these birds are essentially doing, they’re getting

relationships, and buildings have come to us and said, “Help us fix our

have so many hurdles during migration, it’s a shame that they have to deal

down there and—

collect approximately 5,000 birds in a year. Around 2,000 are rescued and
released while over half are found dead. Annette bags the bird Kelly found
and we climb in the car as she responds to calls on her cell phone.

building.” That’s why we don’t name names, or want buildings listed in

with glass, too. And they’ve almost made it; it’s like they’re on third base;

JP Wait, but first they have to have babies, and raise them and THEN

Jeanne Gang [JG] So have you ever found birds that are rare or

the stories we do tell; we don’t attack buildings. There are a lot of people

they’re almost home when they get to Canada.

come all the way back. [They laugh.]

endangered?

who want us to be very adversarial, slam the dead bird down and tell

AP Exactly. They’ve traveled all these miles, they fly all night, and there’s

AP All different people help with the rescue: retired people, working

AP Yes, a lot of birds we find are. One of the birds we find most often

people what they’re doing to these birds. But we don’t take pictures of

weather and thunder and all that, and then they hit a window. The birds

people, young people. There’s something really amazing just about

is the Brown Creeper, and a couple years ago that was a threatened

buildings. Others have been adversarial and buildings say they don’t

that we see in the spring are birds that made it all the way south safely,

coming into contact with these animals—that they’ve been so far and

species. We’ve gotten rare birds like Yellow Rails; we’ve had both live and

want to work with them. But buildings come to us and say that they want

survive on wintering grounds with all the perils that are there with habitat

they’re so precious. I see it as a privilege that I can save these birds.

dead. We’ve gotten a Least Bittern, which is another species that’s on

to work with us because they appreciate the fact that we know they don’t

loss and predation, and pesticides—and then they made it this far north

They’re part of this amazing migration. And if there’s something that

the endangered species list in Illinois. We got a Least Bittern last year.

want these birds to die. You, as an architect, understand that it’s not

past a bunch of other cities and then they hit a window. So these birds

we can do to help that, it’s simply a privilege.

We get birds that are seldom found, like a Worm-eating Warbler. We’ve

intentional. There’s a place for protest but that’s not our approach. We’ve

collected a Clay-colored Sparrow, which is not often seen.

rescued more birds because we have people who are allies in this cause

JG And Annette why are these birds important to people, why is it

who we’re helping to find solutions. It makes a big difference.
AT THE RENDEZVOUS LOCATION, 7:30 AM

AP There’s the aspect that they’re an important part of the balance of

We head to East Wacker Drive where other volunteers are gathering

nature. They’re major controllers of insect populations. They’re involved

and loading their bird bags into the “day captain’s” car. She will be driving

in pollination of plants and distribution of seeds, so they’re an important

them to a wildlife rehabilitation center where the live ones will recover

part of the environment and that connection. They certainly just have the

and later be released into the wild. Some of the volunteers are consult-

aesthetic value; people enjoy having them. And we do get birds, things

ing a guide book to identify the birds they have found. According to the

like hawks, colliding with buildings; we’re talking about a bird that con-

U.S. Fish and Wildlife Service, there are over five hundred different

trols rodent populations, as do owls; we have had owls that hit buildings.

species in the Midwest region, including migratory birds. Even for birders

So birds are an indicator species: they’re indicative of the overall health

they can be hard to identify. Each of the volunteers will later enter their

of an ecosystem. Besides the fact that people enjoy them, they’re part of

information into a database. I find myself mesmerized by a strange

the balance.

triangular-bodied bird with a yellow beak and silvery green legs. It’s

And there are aspects we don’t even know. They’re a part of the puzzle

an amazing-looking creature, but unfortunately it’s dead. It’s called

and you don’t want to throw any parts away. And these birds, many of

a Sora, I’m told.

them that we’re finding are already being stressed by loss of habitat and

JG Do you ever call to find out whatever happened to your birds?

the species can’t afford to lose individuals. They say that after habitat

Do you get a report?

loss—it’s the second largest cause of death for birds—is migratory bird
collisions. So it’s right up there in the ranks.

JP We get a report usually at the end of the season, sometimes at the
start of the next season because they’ve had to process so many birds.

We stop to pick up Janet Pellegrini, another volunteer and an envi-

We don’t bother them trying to follow up, we’ll find out later. The report

ronmental scientist with the United States Environmental Protection

just says whether they survived or not. We enter it into a database. When

Agency. The first call-in we respond to is from a building manager that

we get reports, then we know what the outcome of the bird was. Some-

has found a bird. Janet and Annette work together like rehearsed profes-

times we don’t know the ID, and you’re not supposed to take a lot of time

sionals. Janet jumps out to pick up the bird while Annette stays with the

to ID it, you’re supposed to just get it in the bag—so you might think that

car until she returns.

it’s some kind of funny sparrow and then later you get the ID back from

Janet Pellegrini [JP] That bird was stunned, but it either got away or, well,

whoever rehabbed it and the day it was found, so then you know exactly.

we couldn’t find it.
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1.33 Rescued birds are taken to a rehabilitation center to recover and be released back into the wild.

>

important to rescue them?

>1.34 A bird rescuer uses a guide to identify the swamp sparrow that was found dead.
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SECTION THROUGH CONSTRUCTION ASSEMBLY

1.35 Detailed cross section through exhibition space and porch.
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1.36 Night view across slag garden
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FORD CALUMET INDUSTRIAL LANDSCAPE
A VISUAL INVENTORY OF SALVAGED MATERIALS
Materials of all sorts find their way into a recycling circuit that exists out of sight
on Chicago’s South Side. Inside large warehouses, materials are collected, sorted,
smashed, traded, and sold. Outside, abandoned structures from a bygone era of
industrial production wait for their turn to be dismantled and scrapped.
Photographed September 2007.

1.37 Aluminum pipe, various diameters
1.38 Solid aluminum sections; machine parts
1.39 Uncoiled electrical copper cables
1.40 Radiators from automobiles.
1.41 Stamped parts from metal plates leave
behind useful grillage for use as fencing.
1.42 Tiny stainless steel discs
1.43 Brass stamped plate and rod
1.44 Solid steel rod, flash rusted
1.45 Corrugated copper tubes
1.46 Trimmings from flat copper sheet
1.47 Sorted copper bundles
1.48 Copy machine rollers
1.49 Bundled steel highway signs
1.50 Galvanized steel wire
1.51 Aluminum juice and soda cans
1.52 Reclaimed wooden timber

1.38
1.39

1.37
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1.45

1.46

1.47

1.40

1.41

1.42

1.44

1.43
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1.48
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The greatest detriments to the landscape, however, came from the extension of the shoreline
and from filling the wetlands with biological sludge or sanitary sewage, construction detritus,

The region’s heavy industry had huge environmental consequences. Between 1869 and 1921,
industrial wastes such as phenols, cyanides, pickle liquor, and sulfuric acid were dumped
directly into the river, and much of the solid waste from the mills was dumped on vacant marshland. By 2007 there were 423 hazardous waste sites and 460 hazardous storage tanks around the
river, causing the Environmental Protection Agency to label it an “area of concern.” 1

Native Americans once tracked through this region on trails that were later replaced by diagonal
streets and highways running contrary to the Chicago grid. The first major man-made intrusions into the Calumet region, however, came from railroad development and commercial
and industrial growth along the Calumet River. After the Civil War, America’s iron and steel
industries came to Calumet, lured by cheap, vacant land, access to water transportation, rail connections, available labor, and space to dump waste materials. Other industries came to the region,
including a Ford Motor Company assembly plant, General Mills’ grain elevator, flour and cereal
mills, and the State Line Generating Station’s power plant.

WHEN PREHISTORIC LAKE CHICAGO RECEDED,
A SERIES OF FRESHWATER FINGER LAKES
FORMED IN THE CALUMET REGION, CREATING
A ECOLOGICALLY DIVERSE AREA WITH THREE
MAJOR BIOMES: EASTERN DECIDUOUS

18,000 Years ago

14,000 Years ago

10,000 Years ago

FORESTS, BOREAL REMNANTS, AND TALL
GRASSLAND. THE GREATER CALUMET WETLANDS EXTEND EAST FROM LAKE CALUMET
TO INDIANA AND CONTAIN MARSHES,
SHRUB SWAMPS, AND PRAIRIE REMNANTS.

A BRIEF HISTORY
of the CALUMET AREA

1.51
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Notes
1. United States Environmental Protection Agency, “Grand Calumet River Area of Concern,”
http://www.epa.gov/glnpo/aoc/grandcal.html.
2. “Mayor Daley Announces Protocol for Protecting Calumet Region’s Plants and Animals,”
(press release, City of Chicago Department of the Environment, Chicago, IL, June 9, 2007).

In June 2000, Mayor Daley and then-Governor Ryan announced a plan that called for the creation of the Calumet Open Space Preserve to protect 3,000 acres from development. It includes
the cleanup of sites near the Paxton landfill and creating renewable energy. In an effort to maintain bird migration through the area, the City of Chicago in conjunction with several state and
national agencies implemented a plan in June 2007 to create “a road map for protecting plants
and wildlife” while the Calumet area is restored.2 The plan begins at the site of the new Ford
Calumet Environmental Center and will guide the preservation of wildlife, bird migration, and
natural environment in an area once contaminated by toxic sludge.

To balance the future of economic and environmental interests in the region, the City’s Department of Environment developed the Lake Calumet Economic-Ecosystem Initiative Project,
which has provided the groundwork for cleaning up abandoned industrial sites while restoring
the ecology of adjacent natural areas.

In 1988, a referendum that prohibited future landfills on Chicago’s southeast side overwhelmingly passed in the 10th ward, and a proposal for an airport in the region was defeated in 1992.
In 1993, the Calumet Ecological Park Association formed, in 1998 the National Park Service
designated the Calumet region a National Heritage area, and the Chicago Department of Environment announced plans to build an Environmental Center there. Despite the fact that the mills
and other heavy industry have either closed down entirely or have reduced operations, little
remediation has rectified the widespread environmental contamination in the region. Meanwhile, invasive plant species, such as purple loosestrife, garlic mustard, and phragmites, have
altered native wetlands.

Because of the ecological damage by heavy industry and by landfills, a strong grassroots environmental movement in Calumet gained momentum in the 1970s. The citizenry, accustomed to
organizing labor negotiations, proved to be particularly effective at mobilizing for environmental
causes. Many environmentalist groups formed, giving former steel workers and their families a
new identity as the mills started to disappear.

Landfills developed in the Calumet region in the 1940s. A landfill is a waste-disposal technique
that utilizes a bottom liner to create a tub that is covered daily by a layer of soil. If the bottom liner
fails, waste migrates into the groundwater. Landfills have posed numerous environmental threats
in Calumet. The Paxton 2 landfill, for example, was opened in 1976 and closed in 1992 due to cover problems. In 1999, Paxton 2 was in danger of collapsing into a neighboring business. Leachate,
a toxic substance, had to be pumped out to relieve the pressure on the sides of the landfill.

dredging spoils, and slag (a byproduct of steel production). These materials stabilized Chicago’s
soft soil for future roads, railroads, and buildings, leaving only 500 of the original 20,000 acres
of wetlands.

12,000 Years ago

Greenberg, Joel. A Natural History of the Chicago
Region. Chicago: The University of Chicago Press, 2002.
Sellers, Ron. Chicago’s Southeast Side Revisited.
Chicago: Arcadia Publishing, 2001.

8,000 Years ago
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The great lakes basin is a glacial
memory and a rich aquatic landscape
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< 1.53 (page 69, above fold) Workers laid tracks through Hyde Lake to
connect Chicago’s East Side neighborhood with Hegewisch in 1915.
Railroads generally followed the sand ridges that existed between cattail
marshes. Image courtesy of the Southeast Chicago Historical Society.
1.54 (page 69, on fold) Recession of the last glaciation of the Great
Lakes region
1.55 (page 70) This aerial photograph from 1938 shows a newly straightened Little Calumet canal running adjacent to the faint arc of the filled-in
river bed. Across Torrance Avenue, street outlines indicate the growth of
the Hegewisch community. Illinois Aerial Photograph collection, University
of Illinois at Urbana-Champaign Library.
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1.56 A synthesis of environmental systems allows the building to act more
like a living organism by using minimal energy to maintain comfort. It starts
with the simple orientation of the building with its long dimension along an
east-west axis. The south-facing facade is shaded by a large overhanging
roof tilted to allow winter sun inside while keeping summer sun out. Earth’s
moderate temperature is tapped through geothermal boreholes to reduce
both heating and cooling loads. In addition, an earth tube circles laterally
at a shallower depth to pick up the moderate temperature for air distribution. Inside air is distributed low and exhausted up high through the roof
using natural displacement ventilation. Solar panels produce the energy
needed for the building from a renewable source. Extra heating or cooling
for extreme outdoor temperatures is offered by a biomass boiler fed by
wood chips and roadside clippings. Rain water is collected on the roof and
used for flushing. Waste water is then treated metabolically and through
plants prior to being released onto the site.
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MATERIAL REPORT: SAMURAI SWORDS OF STEEL
METALLURGY MADE VISIBLE
One of the secrets behind the excellence of Japanese swords

assume different types of crystalline structures depending

was the composite blade. In addition to the kawagane, a softer

on its chemistry, temperature and rate of cooling. Strength,

piece of steel became the core of the blade. The softer steel

ductility, and other properties of steel depend on which

core with a harder steel edge made the sword blade an opti-

crystalline structure has formed. Samurai sword craftsmen

mal weapon: extremely strong for fighting, flexible for agility,

masterfully manipulated the properties and visual qualities

and light for wielding. The kawagane steel was folded into a

of steel over a thousand years ago without modern tools

V and then folded around the core to create the sword edge.

or industry.

This transition from harder to softer steel ultimately left the
sword blade with a gradual transition from dark to light.

used to transform the desired crystal structure. Chemically,

To further harden the blade edge, the steel had to reach

the amount of carbon in steel is critical to its character.

extreme temperatures and be cooled quickly. The smiths

Carbon can be added or subtracted from the mixture at any

added another level of refinement to this step that produced

time during the process with heat, and can also be physically

the most distinctive and effective features of the samurai

forced out. Hammering steel breaks up large pieces of slag,

sword. The blade was coated in a clay mixture that was

reduces the carbon content, and increases its hardness by

reheated in the furnace and then quickly quenched in cold

reducing the impurities that get in between the crystal struc-

water. When quenched, the heated steel molecules turned

tures. While modern metallurgy and the electron microscope

into distinctive forms of crystal microstructures. The clay

have aided widespread understanding of crystal structures

insulated the steel from the cold temperature of the water

of steel, samurai sword makers working centuries ago had

so that thinly coated areas around the blade cooled faster

already started to discover these properties and to manipu-

than areas with a thicker coating and took on the hardest form

late them for the production of their steel blades.

of crystal structure called martensite. Those with a thicker

The intricate beauty of the sword begins with the raw material.
Japanese smiths smelted iron ore and extracted the impurities to make ingots. Because of the moderate temperature of
their furnaces, sword makers could never fully extract carbon

coating took the form of a moderately hard micro-structure
called austenite. A meandering line formed between these
juxtaposed crystal structures and traced the smith’s gesture
when patterning the clay.

and impurities from the iron and had to melt the varying ingots

This meandering line is called the hamon and tells a great deal

they produced with steel plates to achieve the right balance of

about the sword. Primarily, it resists shear across the transi-

strength and ductility. During a second firing, the layered com-

tion of harder and softer metals and offers more resistance

position melted together into a solid block of steel that visually

to shear parallel to the blade than a straight line. The particu-

retained its variegated layers.

lar character of the line can be used to identify the smith or

The newly fused block, called kawagane, became the outer
layer of a two-part composite sword blade through a lengthy
process of forging and folding. Experienced smiths could
“read” the steel mixture as they folded and hammered it onto

the school under which he trained. Because the lightness of
the line depended on the intensity of the smith’s furnace, a
variable that usually varied from region to region, the hamon
could even be used to place the work geographically.

itself up to 20 times to produce a material of approximately

Despite its graphic beauty, the samurai sword was not purely

32,000 layers. Between each fold the blade was repeatedly

decorative. The metal smith’s understanding of raw material at

hammered, increasing the strength of the steel at every turn.

a microscopic level, combined with the process of working that

If the smith sensed that too much carbon was being ham-

material, created an artifact and a formidable weapon. Every

mered away, he could coat it with plant or organic material

step in the process of making the blade is critical to technical

before reheating it in the furnace. Ultimately, folding a layered

performance. Although the samurai sword exemplifies a pro-

piece of steel resulted in a strong and solid block with fine

cess of experimentation and design that we quaintly call craft,

strata of darker and lighter layers. This created a grainy pat-

its development is remarkable because it foreshadows, by a

tern, not unlike a wood grain, that became a permanent visible

thousand years, the science that we know today as material

feature of the sword blade that was manipulated by the sword

engineering and microscopic metallurgy.

smith for intensity and contrast.
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Today, high-heat furnaces and precise rates of cooling are

Photo: © Copyright the Trustees of The British Museum

Steel is an unusual material. Unlike many metals, it can

1.57 Samurai sword blades show the
microscopic distribution of carbon
through their color. The harder material
with less carbon is lighter in color and
used at the leading edge of the blade.
A gradual color transition from front to
back is visible evidence of the material
manipulation. Distinctive meandering
lines on the blades reveal the craftsman’s refinement of technique and mastery of steel which is achieved though
controlled heating and quenching.
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CONCEPT FOR SITE TRANSITION TOWARD ENVIRONMENTAL REGENERATION
130 acres of Lake Michigan wetlands—a type of ecosystem on the verge of complete extinction—exist on this site. Over the

9

years, the filling and rechanneling of the river, fly dumping, and the introduction of invasive species have damaged the site.

10

The sequence of site activities provides a road map to restoring its health and developing the community’s ecosystem ethic.
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1.58 1932: OLD CALUMET RIVER COURSE

1.59 2004: START WITH WHAT IS THERE: PHYTOREMEDIATE
Lead Chromium Arsenic Benzine
Emergent Industrial Marsh Cottonwood, Phagmites, Atta

2, 3

3

perch: wetland overlook

1.62 YEARS 18-24: CULTIVATE AN ECOSYSTEM ETHIC
Observe, participate and celebrate community and environmental regeneration.

FOREST SUCCESSION: A PROCESS OF PATTERENED RE-GROWTH AND CHANGE OVER TIME

canoe launch

1.63 Plant and tree species grow in cleared areas in a certain ordered progression leading up to the development
of a mature and climatic forest. This proposal speeds up the progression through human intervention.
slag garden

KEY: LANDSCAPE TYPOLOGIES
1 RIVERBED sedge meadow: carex sp, switchgrass, bluejoint grass,
blue lobelia shadbush, winterberry, sweetflag
2 COTTONWOOD COPSE to remain
3 PINE GROVE white pine at south & east buffers site from highway
4 FUELWOOD PLANTING black locust – ‘nurse crop’ for black walnut
5 PHYTODETOXIFICATION LAYER: 5a yellow poplar; 5b fern;
5c cordgrass, indian mustard
6 SUMAC THICKET smooth sumac, staghorn sumac

1.61 YEARS 6–12: CULTIVATE, NEST, PERCH, FORAGE
Construct marsh overlook perch.
Willow, Sumac
Cedar

7 MAPLE SWAMP red maple, silver maple, black cherry,
nannyberry, arrowwood
8 PIONEER OLD FIELDS eastern red cedar, little bluestem,
side-oats grama, prairie dropseed, indian grass, goldenrod
9 OAK STAND quercus bicolor, q. rubra, q. imbricaria,
q. rubra spicebush, sassafras understory
10 HICKORY MIX bitternut, shagbark, dogwood, hawthorn,
viburnums, vitis sp.,
11 MARSH LAND reconnect with river

White Oaks
Sweetgum

Red Oaks
Hickories

Red Gum

Dogwood
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AGE OF STAND INDICATED IN YEARS
Dashed line represents adjusted time-line through intervention.

Site plans and succession images courtesy of Kate Orff / SCAPE
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Tulip Poplar

Eastern Cottonwood

BIOMASS, mg ha - 1

1.60 YEARS 1–6: MAGNIFY THE SITE
Construct environmental center and canoe launch.
Celebrate industry. Reuse the rail. Reuse the slag.
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RED TAILED HAWK

1.66 View toward the railroad bridge from the western edge of the site

CURRENT BIODIVERSITY AT HEGEWISCH MARSH

GRAY SQUIRREL

WHITE TAILED DEER
MOURNING DOVE

JAY
BEAVER

SPARROW
ROBIN
JUNCO

MALLARD

LARGEMOUTH BASS

COTTONWOOD

GOLDENROD

PHRAGMITES

CATTAIL ASPEN COTTONWOOD

1.64

PROJECTED ADDITIONS TO BIODIVERSITY AT HEGEWISCH MARSH

OWL

CEDAR
WAXWING

FOX
MINK

HERON
MUSKRAT

TURKEY

BEAVER
LARGEMOUTH BASS

COYOTE
GREAT EGRET

SANDPIPER
CANVAS BACK
DUCK

HICKORY RED OAK RED MAPLE
SWITCH GRASS GOLDENROD COTTONWOOD SPICEBUSH DOGWOOD CORDGRASS

WILLOW MAPLE

WHITE PINE

CATTAIL CAREX BULRUSH BLUEJOINT GRASS FERN

1.65

1.64, 1.65 Along with the restoration of the site and succession of its plant species, a host of
new animal species will be able to survive due to the more diverse food and habitat available.
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PROCESS / SKETCH
SKETCHES AND DIAGRAMS REVEAL AN ANALYTICAL YET NON-LINEAR SEARCH DURING THE DESIGN PROCESS.

/ clockwise from top left
1. Roof contour study
for water collection
2. Key structural concept
of found columns placed
in bundles
3. Early column-bundle
layout drawing

Sketch of feather at close scale
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Pivotal sketch combining bird screen over
transparent building with column bundles
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Series of sketches exploring
interior and exterior aspects
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Discussion with engineer regarding structures
during the competition period

Diagram of glacial movements
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Pointillist drawings
in preparation for final
site plan
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Sketches prepared to communicate
the idea of salvaged materials
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An effort to match words
with site concepts
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List of things to research,
people to talk to, places
to visit, and images to find
early in design process.

Document showing site contours,
with early placement of the building
and zoom-in on site edge.
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Reality Check: In spite of its cultural
significance as a former steel producer
and its ecological importance as a
habitat, pollution and garbage-landfill
remain inherent features and urgent
problems for the Calumet region.
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Layered drawing prepared
for team coordination sessions showing coordinating
overlap of floor plan, roof plan,
structural system, open areas,
covered areas, water collection, and skylights.
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