The Design Challenge

inferviewing crifical geographic pedagogy, visual storytelling,
and big data visualization in a day-long mapping workshop!

Robert E. Roth, Sarah A. Moore, Tanya M.A Buckingham
Heather Rosenfeld, Eric Nost, Kristen Vincent, & Rafi Arefin
University of Wisconsin Carfography lab &

University of Wisconsin-Madison, Department of Geography

%)
W
\ ¥/

2017 AAG Annual Meeting

ICA Sessions on Cognition, Behavior, & Design
Sponsored by the AAG Cartography Specialty Group
Boston, MA | April 6



University of Wisconsin-Madison

CARTOGRAPHY LAB]

2015 Cart Lab B o

\ o
4,()‘
%,
DESIgn Cha“enge VISUALIZE SPACIO-TEMPORAL FOSSIL DATA DESIGN
WDRK‘IN A TEAM ON RECENT CLIMATE RESEARCH
Mappn’]g the SIGN UP! BIT,LY/DESIGNCHALLENGE2O1 6 cHALLENGE

A transnational ¢
9/ hazardous waste trade hosted by the UW-Madison Cartography Lab
PR 0okt ety sl shvie b out SBtaSe. AT ny P 10 JOUT March 4,2017 - 9am-8pm « UWN-Madison Cartography Lab
portfolio and compete for prizes in our one day design event!

MEANINGFUL WORK
FOR YOUR CITY

Over one million tons of hazardous waste In this design challenge, UW-Madison
are traded among the United States, students are invited to participate in a
Canada, and Mexico each year. What kinds  mapping competition to begin to answer
of waste are traded, and where do they go? these questions. Participants will be the

What happens to it upon arriving at its first to look at a previosly unreleased ;‘g?’:;cakfngﬁgceaﬁuri:e%i DTQJZ%%S]‘;EDZ:;IS
destination? What does it mean for dataset assembled from two Freedom of Challenge will focus on mapping and
that are major ion Act Requests to the U.S. community needs in Madison!
waste importers? Environmental Protection Agency on U.S. Participants will create a comprehensive
hazardous waste imports. plan for Madison focused on community
Sat, Feb 20 services (where are the services and who
% caiiiodinm " Design 9:30am-Spm 4 is being served), and create a focused map
S analysis of Bridge Lake Point Waunona
« Be a student 11} c“mzum Lab Com_munity Center (what does the center
+ Register by Spm February 6th via Meals provided ~ > provide, and who's being served). The goal
the form at bit.ly/lyGSwW). More . is to put our plans into action to make a
details and the dataset will be sent < ifference within our community!
after registration Presentations / difference within our community

f in the cart lab if you have taken
CicaTd 6pm, Map Library Joinusin ve t:
+ Have taken Geog 370 or v /
Saturday possess equivalent experience Open to the public 205, 360, 377, At have expertise iy

4 planning and you want to...
Feb. 14, + Work individually of in groups of two - - improve your design skills
9am-7pm WOk i any mediun 6.5 hand - work on a meaningful, real-world project ':Tmmmmm:ﬂu:"
drawn, print, or interactivel, but - meet more people in the department ABOUTSPECIAL GUEST
Cartography Hlml()‘wvvluxl L:~ "xﬂ:”‘ u‘-’u./mvumm CARTOGRAPHER!
Lab, Science Hall c H a L L E N G E INFO &REGISTRATION: bit ly/ DesignChallenge2017
M390, 550 N. . 4
Park St Register by 5pm February 6th at bit.ly/lyGSwW) f BREAKFAST, LUNCH, & DINNER WILL BE SERVED TO PARTICIPANTS
Questions? Contact Robert Roth at reroth@wisc.edu -

environmental justice climate change community organization



pedagogy
active learning

realworld problems
service learning
portfolio building

expert feedback

selt management

self assessment



innovation
process over product
mixed methods
hybridized epistemologies
spontaneous insights

maps that matter

broader impacts

design + critique



community
social engineering
peerto-peer learning
capacity building
outreach
cartographic stewardship

leveling hierarchies

undisciplining geography



Hazardous Waste Imports: 2007, 2009-2012
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www.geography.wisc.edu/hazardouswaste/map/
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_# Tile _________|Story Theme

1 Burying Hazardous Waste: Continental Imports to United States Landfills from 2007- Flows (Transboundary]
2012
Choose Your Own HazMat Adventure Game Political Economics
Detroit's Role in the Hazardous Waste Trade Uneven Risk (City)
Hazardous Waste Import Locations by Packing Group Uneven Risk (Country)

Political Economics
Hazardous Waste Treatment Facilities: The Communities . '
Uneven Risk (Country)

Flows (Transnational),

How One Line on a Map Explains 9% of the US-Mexico Hazardous Waste Trade » ,
Political Economics

Flows (T fional
One Company and the North American Hazardous Waste Trade o Hransna o ;
Political Economics

Solid Lead from Canada to the United States from 2007-2009 Flows (Regional)

O 0 N & U A O N

Untitled Uneven Risk (State)

o

Ways We Eliminate Waste Uneven Risk (Country)



Detroit’s Role in the
Hazardous Waste Trade

uneven risk

local disparity

Petro-Chem
459,326 Tons

Lg. 575 Iii%gilc;s U.S. Liquids

203,375 Tons

Dynecol, Inc.
1,095,109 Tons

2o, U7 100S |

Detroit, Michigan is an
importer and expoerter

of hazardous waste with
multiple companies involved

in the hazardous waste trade.

Dynecol, Inc. is the largest exporter in the city, exporting
over 1 million tons of solid hazardous waste in 2007. The
other three exporting companies are Marathon, Petro-Chem,

D L T, el US. Licutes of and U.S. Liquids of Dgtroit. Combined, they exported over
DZEZ?? ;Lreni nva(ﬁve 4l le?; ;rtsin(:g ik 660,000 tons of waste in the same year. All of these solid
hazardous waste. In 2007, they combined materials were exported to Ontario and Quebec, Canada.

to import over 3,783 tons of solid waste. These

: ' With these hazardous waste
imports came from Ontario and Quebec, Canada.

processing facilities, there is the
question of environmental injustice. It
is believed that these facilities are located
in declining neighborhoods that are home
X X to minorities. However, looking at Detroit,
SaucasiapiBonatnlCs) this is not the case. The facilities are located
1o Dk in communities with varying race.

I 0-10.0 . Import

B 10.1-26.8
B 26.9.47.3 . Export chnecol o Petro-Chem

Dynecol, Inc. 47.4-70.4 Marathon
[ H 26 T : : Import and Export o 93 Tons
Kristen Vincent 70.5-98.8 @ - g @ vus Livits @ Marathon o
Imports Kristen Vincent 2/21/15 Data From U.S. Census Bureau. Natural Earth. and EPA.



facing waste: a =

= Lake Erie Region and
United States hazardous waste imports @ Ohio/Pennsylvania Border

from Canada and Mexico, 2010 - 2012
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national disparity o e
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This map
opens up a
series of questions
about transboundary
hazardous waste
movement.

Why do some U.S.
facilities import

hazardous waste?
@ Economics are part of
@ @ @ the story, but the whys

and hows are open

—~ = questions. Distance to a
border seems to be
‘ @ another part of the answer,
- o~

but exceptions are numerous.

~
@ - @ Additionally, are h dous waste
/ imports an environmental justice
— issue? Some, but not all, facilities seem
Country of Origin @ to cluster in areas with high percent-
‘e}fe} Canada ages of people in poverty and people
19§} ca a.nd MX of color. As environmental justice
il Mexico ot scholar-activists have long
5 recognized (Bullard 1996),

Based on a national average of 35.8%
High |1158.7 - 95.3%
Medium | |17.9-53.7%
Low | |1.6-17.9%

hazardous waste facilities vary
greatly. Recycling facilities, for
example, are sometimes lauded
but can pollute local environ-

least some of the waste)

~ Disposal

Processing
— Recycling (of at ‘

D
D

(no mouth) Not specified i ments. And demographic data --
X 0 100 200 Miles based on census tracts -- might
Based on a national average of 14.3% Economic Rationale for @ — not capture neighborhood
High 21.45 - 62.5% \— characters and challenges.

Did the site record explicitly reference financial
Medium O 7.15-21.45% reasons for processing waste in the U.S.?

Yes
I_I eo I’h er Rosen ][e /d Low O 2.7-17.15% (o neckiace) Not specified Data Sources: Freedom of Information Act (FOLA) Request to US EPA; United States Census American Community Survey 2007-2011

i USA C: Albers Equal Area Conic, Central Meridian: 96.0, Latitude of Origin: 37.5 | Cartographer: Heather Rosenfeld




flows
specific materials

Gillian Cooper,
Claire Trainor

Solid Lead from Canada to the United States from 2007-2009

Chateauguay

Canton

Eiwood City

The Health Effects of Lead
There are many serious health
problems caused by the accu-
mulation of lead in a body. For
children, lead can lead to
slowed growth, lower 1Q, be-
havior problems, hearing prob-
lems, hyperactivity, and
anemia. For pregnant women,
lead in the body can reduce
growth of the fetus and lead to
premature birth.
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flows
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Arlington In 2009, Clean Habers

v Kimbell
v .
Aragonite T THVASTE SAMP
In 2011, Clean Habers
imported 1,290,630 Ibs. of
“flammable liquid™ to an
7 incinerator i

Clean Habors imported
15,028,735 Ibs. of Dichloroethylene
(used in plastics) to La Porte, Tx for
incineration in 2007 and 2009.

ignad for the UWW-Cart Lab Dasign Challengs 2015, Special thanks to Erfk Stelner, Robsrt Roch and the Cart Lab folks. Sowrces - Hazmat Data: Dr. Sarah Moors, Base Map shapafifes: Natural Earth

imported 290,695 Ibs. of | |
waste mercury to a disposal 4
facility in Union Grove, ¥vl.
= — =l
Union rove "

Pal Idlng"y H by

political economy
transnational?

One Company
anp THE North American
Hazardous Waste Trade

The movement and disposal of hazardous waste in
Maorth America is a profit-driven industry, an
international trade, like clothing or fruit. The
United States is a NET IMPORTER of hazardous
waste.

As with any industry, the Morth American hazard-
ous waste trade has its prominent names.

CLEAN HARBORS is one such key player. In 2012
alone, Clean Harbors imported 1,861,819 Ibs. of
hazardous waste.

"' Clean Harbors Receiving Facility

General Flow of Imported Waste

Osama AbdlHHaleem

Projected in Albers Egealirea Morth America Cartographar: Osama Abdl-Hak



How one line on a map explains 9% of the

U.S.-Mexico hazardous waste trade

By Evan Applegate & Eric Nost
Porte, Texas. But why’s the waste coming to

‘l Clean Harbors Deer Park 3
La Porte, Texas g .
Texas? What's the economic sense of moving

Let’s talk about % waste 800 miles just to burn it?

political economy
specific sites

That one plant is the Deer Park facility in La

(leanHarhors

ENVIRONMENTAL SERVICES y

a company that appears in
1/3 of the rows in the “waste
importer” dataset. Its ubiquity
isn't so surprising: they had
$1billion in waste disposal
revenues last year, and
according to them most of
the hazardous waste
incinerated in North America
goes through one of their
facilities.

Most of the waste they
import is leftovers from the
manufacture of vinyl
chloride, the stuff you need
to make PVC pipes.

Further digging revealed that
Clean Harbors imports a lot of
this vinyl chloride waste:
11,089 tons from 2007-2012,
which adds up to 9% of all

Pajaritos Petrochemical Complex
Coatzacoalcos, Veracruz, Mexico

The map holds the answer: both the Deer
Park facility and the Pajaritos complex are
adjacent to ports on the Gulf of Mexico, and
it's a straight shot between them.

We don't have
manifests but public
shipping data from

IHS maritime confirms p
that chemical tankers
make regular runs
between the two

ports, taking on cargo
in Mexico and

unloading it in Texas.

hazardous waste imported
into the U.S. that's measured
in pounds or kilograms.
Where does it all come from?

All the vinyl chloride waste imported
by Clean Harbors comes from a single
location in Mexico. And it all ends up at
one Clean Harbors plant.

It's a simple route, and also a cheap one:
5 moving cargo by ship is far less costly than

moving it by rail or road. Add a free trade
agreement that smooths international
waste transit and the picture becomes
clear: low transport costs plus NAFTA
equals a booming trade in hazardous
waste between Mexico and the U.S.

Evan Applegate & Eric Nost



critical quantification
storytelling

Chelsea Nestel
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critical quantification
can stories tell
themselves?

inferviews one year later

“the story is in fact being spun”

directed
storytelling

“it was uselul fo think in terms of
cases rather than exploration”

“it Is okay fo be subjective and
creative, | don't think that
subjectivity is always bad”

undirected
storyseeking

"having a big dataset was just
inducement to dig out its spurious
correlations”



Incompleteness

missing or underreported shipments

critical quantification
uncertainty

missing geocoded coordinates
missing units
Inconsistency
inconsistent units
inconsistent waste codes/names
Inaccuracy
geocoding errors
misspelling
Imprecision
geocoding imprecision
aggregation resolution
rounding
Lineage

handwriting / transcription issues

inferviews one year later



critical quantification
collaboration

Dylan Moriarty
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A Design Challenge is a LOT of work for everyone, but checks every box
on campus while helping us think outside them.

* Big data are meaningless but specific stories in them are powerful;
together, they can reveal their limitations and confront traditional narratives.

* Just as data cannot speak for themselves, stories cannot tell
themselves. Be creative, critical, and reflexive when seeking and felling.

« Collaboration is essential to learning and understanding. Everyone has
something to contribute.

« A Design Challenge starts conversation, it cannot end one.



The Design Challenge

inferviewing crifical geographic pedagogy, visual storytelling,
and big data visualization in a day-long mapping workshop!

Read about the project!

+ Nost et al. (2017) HazMatMapper: An online and interactive geographic
visualization tool for exploring transnational flows of hazardous waste and
environmental justice. The Journal of Maps.

* Moore et al. (2017) Undisciplining environmental justice research with visual
storytelling. Geoforum.

+ Project page: www.geography.wisc.edu/hazardouswaste/

Robert E. Roth, Sarah A. Moore, Tanya M.A. Buckingham
Heather Rosenfeld, Eric Nost, Kristen Vincent, & Rafi Arefin
University of Wisconsin Carfography lab &

University of Wisconsin-Madison, Department of Geography
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Thanks to our sponsors!
+ Andrew W. Mellon Foundation
+ National Science Foundation Award #1539712

» The Wisconsin Alumni Research Foundation

Thanks to all participants!

2017 AAG Annual Meeting

ICA Sessions on Cognition, Behavior, & Design
Sponsored by the AAG Cartography Specialty Group
Boston, MA | April 6



