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Project DEFINITION

L1

Introduction

The field of graphic design has contributed to society in specific ways.

The author was compelled to focus on a newer area for the field to address —
designing in response to human-caused disasters. This has been emphasized in
the past two decades due to these kinds of disasters and subsequent legislation.
This underlying effort is supported by design philosophies that attempt to
direct the discipline to different practical problems of human importance. The
purpose of discovering these new problems has been as valuable as the chosen
context. Research on the chosen topic led to determining the designers’ exact
role in the situation and discerning the appropriate background one must have
to contribute. Both have been an ongoing challenge. Complexity has been a
recurring theme with various contextual considerations of risk management,
as well as the ongoing research analysis. The guidebook the author developed
in this process attempts to simplify and cross-reference this complexity. It is
intended to be a foundation for designers to develop an intellectual perspective
on the subject matter. In a risk management situation, the designer should be
able to recognize an elaborate context and make connections to findings. For
example, on the introduction of a chemical manufacturing plant, the designer
should foresee needs and barriers. The benefit is an informed, more responsible,
and effective designer solving problems of human significance.

The topic explored was chosen because it has the potential to contribute
to humanity in the context of a society that is susceptible to human-caused
disasters and the terror they can induce. The holistic mindset leading to this
consideration has been the most underlying step for the author. The influence
this will have on the author is unknown, but its potential is beneficial.

1.2

The Problem

The September 11th attacks have heightened the safety concerns of the
American public and government. These concerns are legitimate and relevant
considering the industrial hazards that exist in today’s society. Among the
resulting needs stemming from this situation are various visual communication
challenges; such as informing communities of nearby risk, addressing fears

of the public, and improving response to human-caused disasters. This
presents an opportunity for graphic designers to contribute to a meaningful
cause and learn from the many findings about managing and communicating
risks. Human-caused disasters are catastrophic events that substantially harm
people and are brought about by accidents or acts of terrorism. One source
of these kinds of risks can be nuclear energy and various chemicals, which are
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already controversial risk issues in society. Communicating clearly about these
controversial social concerns is a complex challenge that must overcome a
number of barriers, such as uncertainty, strong associations, and ignorance.
Graphic design is the practice and study of visual communication, which
solves practical problems that inform or persuade masses of people. It has
been developed throughout the 1900’s, contributing to advertising, corporate
identities, wayfinding, information design, political movements, and public Information design is a segment within graphic design
service announcements. Information design is an important direction in SacheecRaniEgeinnt by lnfoiing
the discipline. There is an opportunity to focus information design toward
problems of utmost human significance. This thesis attempts to direct the

the audience, as opposed to persuading them.

skills of the graphic designer to inform, as well as persuade in communication
solutions that aid humanity.

While researching the needs spawned from human-caused disasters,
external theories were discovered which can inform designers in their problem-
solving processes. These theories come from the study of risk communication,
which is the exchange of information about large-scale health risks between
the public and experts. It has been studied since the 1980’s by numerous fields,
including sociology, psychology, anthropology, linguistics, marketing, law,
and philosophy.

The main goal of the thesis is to determine the best approach for solving
communication problems about human-caused disaster. The author aims to
help graphic designers, as well as lay people who are faced with this complex
challenge. There is an opportunity to align risk communication research
with the methods, process, and practice of graphic design. Another goal is to
increase awareness about the potential for graphic designers to contribute to
these kinds of problems.

Designing Risk Messages in Response to Human-Caused Disasters 1 Project DeriviTioN 2



2 PRECEDENTS
2.1 Projects
2.11 Public Service Advertising Examples

Early research led to an informal analysis of risk messages. Vincent Covello
described risk communication with four categories that were addressed
in risk messages: nature, significance, magnitude, and control. While browsing
risk messages in public service advertising in The One Show, examples of risk
messages revealed different focuses on these categories.
The first example was a gun control ad that references an obituary page
to show the number of people that die every year from guns, Thirty obituaries
are left blank and sequentially numbered to represent the quantity of deaths
in South Africa every day. The primary category in this ad is magnitude.
A community beautification ad was the second of these examples. It showed
various materials that can be used to dispose of dog feces. The ad simply states,
“If your dog soils the street, there are many things you can use to clean it up.”
It clearly focuses on how this problem can be controlled by dog owners.
The third example, an anti-smoking ad, juxtaposed a make-up brush
with a used ashtray. This combination of unrelated objects is used to
communicate the significance of smoking on a person’s skin. The fourth
example was a forest protection ad that simply showed an axe substituted for a
chopped tree. The axe’s stump protrudes from the ground and its remains have
fallen next to it, representing the nature of deforestation in an intriguing way.
These precedents revealed to the author how risk messages prioritize
a single category of risk. Some of the messages also addressed the other
categories in a secondary manner. In the first example, magnitude was the
primary focus of deaths by gun shootings, while significance and control are
also included in the short ad. A secondary group of messages within some
of the obituaries recognizes specific harm that gun fatalities cause to the families
of victims, which is an example of significance; “he will always be remembered
by Jude and his three loving children.” The headline mentions gun control
briefly as a way to prevent these deaths. By including these additional categories
of the risk, the message has multiple layers of meaning and is more informative
to those engaged by the primary message. Conversely, the second ad excludes
two of the categories of risk. There is no mention of the effect of the pollution
(significance) or how much dog waste is not cleaned up (magnitude).
The ad aims to induce action in two ways, at most. It primarily informs
dog owners of simple cleaning materials. It also humbles dog owners who
are causing the problem. This is done through the tone and by the formal
presentation of such an obvious control mechanism that they are ignoring.
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Vincent T. Covello. “Credibility is a Risky Business:
an Interview with Vincent T. Covello” interview by
Keith Sheldon, Communication World (April 1996) 16.

Gun Control Ad
primary: magnitude
secondary: significance
and control

City Beautification Ad
primary: magnitude
secondary: none

Anti-Smoking Ad
primary: significance
secondary: none

Forest Protection Ad
primary: significance
secondary: none

The One Show (New York: One Club for Art & Copy,
1999, 2001}, 307 of volume 21, 272 - 279 of volume 22.



While the ad uses something that the dog owners do know, it ignores something
they may not: the magnitude of harm this kind of pollution creates in a city.
The third example shows how parts of a category can be exclusively
addressed in a risk message. The non-smoking ad addresses the significance
category by focusing on a specific harm, which is not commonly known.
It excludes the kinds of harm that have been the focus of many other
anti-smoking ads, such as lung cancer. This selective choice delivers a powerful
message. It counters a perceived benefit of smokers, as an external symbol
of social status, with another perceived measure of social status, physical
appearance. This intention is clear in the copy, which states that smoking toxins
..starve your skin of oxygen and remove the lingering traces of a healthy
complexion.” The fourth example has been determined as another message
about significance, which is even more simplified. The chopped axe handle
shows the basic problem and suggests the direct reliance humans have on the
forests we are destroying. It is more conceptually memorable than informative.
The findings from these risk messages helped analyze the completeness
and prioritizing of the three categories of messages about human-caused
disasters. Case studies of disasters led to further analysis within each category
of specific human-caused disasters. The author found that the three categories
are prevalent in all of the risk communication topics researched.

2.12 Medical Access
Medical Access by Richard Saul Wurman explains the procedures and purpose
of a multitude of diagnostic tests. It describes common surgical procedures,
and provides information on doctors, hospital care, and patient rights.
Individuals with concerns about serious health risks can direct themselves
to the proper control. This is an excellent example of simplified risk
communication for the public. It uses clear visual diagrams and writing with
common language to connect familiar symptoms to potential harm and control.
The book carefully describes the illnesses and procedures, so they will not
intimidate the patient. This precedent shows how risk messages can be complete

without being overwhelming.

2.13 California Wildfires
In the 2003 California wildfires, a variety of people used the world wide web to
communicate different messages and deal with their problems. News sources
reported immediate information on the significance and magnitude of the
disaster, and victims recorded first hand experiences through logs on the web.
This shows the advantage the web offers by opening communication for all
interested parties. Organizations and members of the media can disperse
traditional messages about risk more immediately. Victims can communicate

with those interested in ways not previously possible. This offers a method

I EE

the thraat only at
bass. A snare (8 thin wire laop)
slowly tightaned sround 1he
base, fresing the entire lonsl trom
the throst. This procodurs i
repealed lor the sacond lanail on
tha othar side of the thront, The
‘analls may ba sent to the
pathalogy laboratory for analysis

s
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of releasing emotional stress and informing potential victims about how to

prepare for the disaster. The web allows its vast audience to quickly seek out

ways to control their problems. Ideally, the user learns only what they want

through searching with specific terms or browsing categories. The disadvantage

of the web is that it allows for increased inconsistency and building

superstitions from uncertainty. The ease of publishing immediate information

on the web can be taken advantage of by anyone; therefore, it is likely that

information may not be accurate or even true. An organization’s hesitation to

release information immediately will likely lead to uncontested risk messages

with narrow perspectives on the web. An example of this in traditional

channels of media is the case of Three Mile Island; delayed press releases Further description of Three Mile Island
allowed unreliable news to be broadcasted. Unreliable information on the web can be found in section 2.14, page 9.
is becoming more commonly filtered by users and web searching technology.

However, the immediate nature of the web will always present additional

problems for this channel.

2.14 Advisory System
Homeland security’s Advisory System is a controversial example of risk
messages. [t demonstrates communication barriers that can exist in messages
about the risk of human-caused disasters that are acts of terrorism. The
primary goal of the system is to warn law enforcement and other authorities
about threats found through government intelligence processes. The messages
are publicly dispersed, because leaks of the information are considered
inevitable and may cause speculation and hysteria. They are also intentionally
incomplete, because of the sensitive nature of the information. The Advisory
System has been in place for two years in the United States. While advisories
have been successfully channeled by the media, they have also been highly
criticized. The system of five levels (low, guarded, elevated, high, and severe)
has been considered useless. This impression has been increased by vague and
inconsistent messages of micro-control, which supplemented the advisories.
In early warnings the public was first told to remain cautious and keep
their eyes open, which was soon followed by “go about their daily business.”
This created a confused and anxious atmosphere. For the seventh advisory,
more specific information was provided on likely kinds of attacks and how to
prepare for each. Lists of shopping items, fueling automobiles for an evacuation,
and sealing homes with plastic and duct tape were suggested by experts.

“Near panic buying of the recommended supplies followed in many cities. Philip G. Zimbardo,

The Political Psychology of Terrorist Alarms
{apa Divisions: February, 26th, 2003).
about living our lives as usual... wwiw.apa.org/about/division/terrorism.html

experts said we could suffocate by sealing off ventilation into our homes,

and others said some of the ‘reliable’ sources were hoaxes.”

Amazingly, the collateral second message was once again sounded—
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2.15

All of this inconsistency created confusion in people’s everyday lives and
contributed to the skepticism surrounding the Advisory System.

There are advantages to the Advisory System, but they may be outweighed
by one important disadvantage. The main advantage is an immediate way to
heighten security. In addition, it suggests that the government is taking action to
prevent terrorism and replaces language that is often vague and can be altered
through different channels. The underlying disadvantage is that it keeps the
threats of others on the minds of people. Philip G. Zimbardo states, “Terrorism
is about making ordinary people feel vulnerable, anxious, confused, uncertain
and helpless. Ultimately, when terrorism works, citizens feel hopeless and
lose trust in their leaders to guarantee the fundamentals of existence — safety
and security.” There is a concern that the public will stop taking the Advisory
System seriously. This could actually be helpful, as long as security still adapts
to the system, and the public trusts that the government has the situation
under control. If advisories continue to cause mass confusion and hinder daily
activities, the system should be changed. In two 2003 public opinion polls, 8%
of US citizens thought advisories were harmful and 13% thought the terrorists
were winning “the war on terrorism” See Appendices 2 and 3 on page 26 for full
questions, results, and sources.

Risk Management Planning

Other kinds of communication problems allow for a more complete solution
that has the potential to be more clear and informative. The Risk Management
Planning pampbhlet released by Kodak in 1996 was intended to inform the nearby
community about the risk of specific disaster scenarios. This pamphlet was
released in response to the Emergency Planning and Right to Know Act.

It is a summary of the complete report sent to the Government Emergency
Planning Committee and was voluntarily distributed by the company.

The pamphlet covers a wide range of the categories with a strong emphasis

on the controls in place at Kodak. The largest area for improvement would be
the inclusion of descriptions of ways individuals can respond in a disaster.
Despite this omission, the pamphlet will not likely create any stigmatism.

The geographic scope of a potential disaster, shown with two radiuses of
separate disaster scenarios, does not cover a large portion of the surrounding
community. The content addresses both the benefits of the chemical and the
potential harm it could cause in a disaster. Some of the information is repeated
too often in the pamphlet without adding substance. Replacing redundancies
with more specific information would help. A potential barrier of effective
communication for this kind of pamphlet is trust. However, Kodak has dedicated
resources to building a trusting relationship with their surrounding community.
Without this relationship an external audit or verification from an outside
source might have been essential for the pamphlet to be perceived as truthful.

Designing Risk Messages in Response to Human-Caused Disasters 2 PRECEDENTS 6
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What is it}
A coborkess [iquid with 3 swert ador, evaporates
rendily, flammable.

What sore Tha commmon e’
Used 1o muke certain tvpes of plastic such 33 a chear,
thin plastic wrap for storng food.

Huowy s it transported to Bullding 1197
Diclivered in & 4.000- gallon tank fruk up be four
M et yTAr,

Honw ia e oterved? In an underground
3,700 gallon, double walled stamless steel tank.

Mower I3 e saced of Bulicding 100}
T manufacnire polymers for photographic films
and papers.

Scenarie endpoint for larmmalies: The caloulared
distance 2 which a fire or explosion. due 4o 2 hetical
release, o longer has the putential Lo cnne g

Henlih hazards bazed on scenario endpeine: Injunes
du o fiying debnia or burns.

Worsd ese i iption: Tank traer uls d
unloading and the entire 4000 gallon i released
inslantancouly.

Distance to worst case endpoing Approumatchy 525 foct
—alighaly oiisite, just narth of Ridge Hosd

vitnlsdeme chiaride from the tank trock w the vorsge
tank ruptures and apprasimatcly 50 gallaos s releasal
Iefire the fow b the hiee u thit wfl.

Distawece 1o altermarte case emdpoint: Lews than 25 bt
— contaimed within the boundarics of KF,

Arcident kistory: Mo reportable vinclidone chinride
redcanes from this storage tank and debrery systom uner
i wa installed in 1994,

For complete full-sized pamphlet see section 13.20,
page 79.

For descriptions of Emergency Planning
and the Right to Know Act see section 2.13, page 8.

Stigmatism is a social condition where a hazard

has severely hindered interaction or communication,
has limited progress, has become visually

or emotionally upsetting, or has become a danger
within itself,




2.16

Duck and Cover
The 1951 Duck and Cover video is part of a large government project, which
appears to have intentions of creating a false sense of security during the Cold
War. Targeting children, the video primarily explains how to protect oneself in
the event of a nuclear explosion. The rationale is that huddling into a specific
posture will protect one from flying debris, providing the necessary safety.
In the beginning, an animated turtle is shown ducking into its shell after a
bomb explodes next to its head. The video suggests that people can survive
a nuclear explosion with simple protective reactions. This example of micro
control is intended to reduce stigmatism, but is widely criticized as propaganda.
Secondary messages in Duck and Cover are significance and macro control.
The video shows how a nuclear bomb creates destruction and explains how the
government is ensuring that an attack will not occur.

Exaggerated messages of control, such as those in the Duck and Cover video
can create distrust. They can misrepresent the potential harm of a disaster and
even belittle serious risks, such as nuclear war.

Frame from the Duck and Cover video.

2.1

Case Studies

Chernobyl

In 1986 the first known nuclear disaster, known as Chernobyl, carried great
uncertainty and received an enormous amount of attention. The disaster
occurred at nuclear power plant near the towns of Pripyat and Chernobyl of
the former Soviet Union. It was created by an mishap in an experiment that
resulted in an explosion. Radioactive material tore through the walls of the plant
and was released three miles up into the atmosphere, causing immediate and
long term harm. 31 responders died in the following six months and estimates
of 5,000 to 50,000 cancer deaths have been linked to the spread of radioactive
material from Chernobyl. Coverage of the disaster response showed that the
local communities were relatively calm. The citizens of Pripyat and Chernobyl
did not panic as they evacuated on the following morning. In contrast, foreign
press created hysteria with reports of inaccurate magnitudes and dark clouds of
radiation. The local community was influenced by the prior awareness of risk
and the influence of the government. Most Chernobyl plant employees lived

in Pripyat. Nuclear power was a part of their daily lives and so was the risk that
it carried. In addition, most of these citizens learned of the evacuation before
any speculation about the accident was spread. They were actually misinformed
about the magnitude of the event and dressed in light clothing without packing
materials. In contrast, the international community learned of the incident from
detections of radiation in Sweden three days after the disaster. The European
and American media begin to heavily broadcast stories of dark radioactive
clouds covering Europe and panicked citizens of Kiev. A plume of radiation had
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2.12

spread from Chernobyl and was guided by wind over a large portion of Europe.
Images of dark clouds were not of the plume, and the city of Kiev was calm and
under the impression that the government controlled the situation.

This example demonstrates the importance of being the first source of
messages about a disaster. It also shows the likelihood of irresponsible messages
that can develop from partial information. Designers approaching similar
risk communication problems can learn from these mistakes of the past. This
example can also inform the designer of specific details about the harm of these
kinds of human-caused disasters. Their effects can be studied and anticipated in
the case of a similar event.

Union Carbide

Arguably, the worst industrial disaster in history was in 1984 at Bhopal, India. An
American company, Union Carbide had contracted a chemical plant with the
Indian government 15 years earlier in an impoverished community. The plant
was American-built and Indian-operated to manufacture pesticides for India.

A spread of chemical gas killed thousands of unsuspecting people overnight
and led to a panicked stampede; the community was likely ignorant of the risk
of the disaster that occurred The first warning of the accident was not an alarm,
but the smell of the gas that was already spreading. The plant was adjacent to
the populated, low-income housing that was first affected. The gas spread well
beyond this area killing livestock and blackening vegetation. The gas was a
reaction formed by the addition of water to a large tank of methyl isocyanate.
Union Carbide claims this was an act of sabotage by a demoted employee.

An internal safety report shows that prior maintenance of the plant was
compromised. These safety issues are not directly associated with the reaction
that created the gas, but represent a larger problem of responsible control.

Emergency response at Bhopal was more difficult than evacuations at
Chernobyl because of its swift and visible impact. The Union Carbide plant was
located in highly populated surroundings and its workers composed a smaller
percentage of the Bhopal population. The town of Pripyat was formed around
the Chernobyl plant, while the Union Carbide plant was added to the existing
city of Bhopal. Vital risk communication should have occurred in Bhopal when
the plant was first proposed. This would have likely stimulated pressure from
the community to involved organizations to be more responsible about the
plant’s warning system, maintenance, and location. It is unlikely that citizens of
Bhopal ever suspected such a disaster; the risk was forced upon them without
their acceptance.

Ten thousand people have died from the disaster in Bhopal, and fifty
thousand of the survivors suffer minor to severe disabilities. This disaster shows
the devastation that can occur and the importance of informing a community
of the risk from a human-induced disaster. Following Bhopal, the Emergency
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Planning and Right to Know Act was developed in the United States in response

to concerns of industrial disasters. The regulations were made to inform

communities about the risks from chemicals at local plants. Companies with

specified quantities of certain chemicals were required to conduct specific

assessments. Each state is required to “establish a process for developing local

chemical emergency preparedness program and to receive and disseminate ?a'g . Amff,rﬁ::;,d o (Rochville, MD:
information on hazardous chemicals at facilities within local communities.” v TN, LY.
The amount of information and ways to disseminate are left open, but it is clear

that this act is intended to prepare and inform.

This example shows the need for responsible communication between an
industrial plant and its surrounding community. It is a historical milestone that
brought the thesis topic to the attention of the American public, government
and industrial sectors. The severe impact also emphasizes the relevance of the
risk of human-caused disasters in today’s society.

214 Three Mile Island

In 1979 the worst nuclear accident in America took place. A nuclear core Philip $. Klein and Ari Hoogenboom. A History

of Pennsylvania. (Pennsylvania State University, 1980).
http://www.dep.state.pa.us/dep/PA_Env-Her/

(Met Ed), overheated and released radioactive gases into the environment. tmi/tmi.htm

of the Three Mile Island power plant, owned privately by Metropolitan Edison

The overheating was caused by mechanical failure and human error.

The activation of one of the control systems averted a complete meltdown that
could have harmed nearby populations of Middletown and Harrisburg.

While the incident did not cause any known physical harm, it created confusion
and speculation throughout the following 48 hours. The overheating created

a bubble in the reactor, which posed the uncertain threat of a catastrophic
meltdown. This led to delayed and inconsistent communication. From

the start Med Ed seemed to deny the severity of the incident. At first, they

did not immediately report the release of gases. As the story leaked, the

Peter M. S5andman and Mary Paden.

“At Three Mile Island” Columbia Journalism Review.,
representative of the Nuclear Regulatory Commission entered the scene and (Tuly 1979), 43-58.
http://www.psandman.com/articles/3-mile.htm

media interviewed community members who witnessed the gas release. A

became a more trusted source. However the Nuclear Regulatory Commission
and Met Ed provided inconsistent reports on the size and severity of the bubble.
This inconsistency became evident in the different news coverage. In addition,
some members of the media tried to create additional stories to compensate

for the ongoing, anticlimactic event. This communication focused on the fear
surrounding the incident and sometimes misrepresented the actual situation.
For example news broadcasts showed only cute or handicapped children and
interviewed frightened farmers. One network crew was requesting that the
citizens stay out of the camera shot. The reporter who observed this later wrote

about the town being depicted as an abandoned city.

Designing Risk Messages in Response to Human-Caused Disasters 2 PRECEDENTS 9



The confusion of Three Mile Island revealed the importance for immediate
and consistent messages. While the media helped distort certain messages,
much of the confusion developed from the poor communication of Met Ed.
This led to a level of distrust and speculation that could have been avoided. Such
instances should be predicted and the appropriate information released about
the incident should planned ahead of time.

Federal agencies involved in the eps case:

2.15 EDB Conmm:'nation Environmental Protection Agency (Epa)

Food and Drug Administration
In 1984, a number of federal agencies worked to address the risk of Department of Agriculture
contaminating groundwater and food throughout most of America. A chemical] =~ Occvpations Safety and Health Administration
commonly used for pesticides and in leaded gasoline was found to be harmful;
long-term exposure could cause damage to sperm and the chronic exposures
was found to cause severe internal damage to animals. Before a public
announcement, the actions of state governments released the concern to the
media. Intense social concern grew throughout the country. The Environmental
Protection Agency wanted to address the quantity of deaths that were expected

from contamination and their measures to reduce the harm. Unfortunately, they  Peter Sandman is a notable researcher, speaker, and
consultant of risk cc ication in the United States.

were ignoring the concerns of the public that wanted to know which foods to _ S
More information his contributions can be found

avoid. Peter Sandman labels these two kinds of messages as macro- and micro-  at hup/www.psandman.com

risks. He also states that “the connections between macro-risk and micro-risk

are difficult to explain.” The author found this difficulty to be created by the

broad use of the two concepts. The different possible messages can be divided

into two of the three categories:

Quantity of deaths: magnitude

Government action: control

Branden B. Johnson and Vincent T. Covello.
The Social and Cultural Construction of Risk:
Essays on Risk Selection and Perception.

Of the categories above, messages of magnitude always address a broader scope,  (New York: D. Reidel Publishing, 1987).

Individual action: control

so labeling this part as macro is unnecessary. The author found that micro- _
Macro-Control are methods of prevention or
and macro- differentiate two very important kinds of control. Macro-control protection that reduce harm on a large scale.
addresses what is being done about the overall risk, while the micro introduces ; )
Micro-Control are methods of protection
ways for the individual to respond to a risk. A combination of both micro- and  that reduce harm on an individual scale.

macro-control information can create a more complete message about risk.

2.15 Love Canal
In 1978, citizens of Niagara Falls, NY were informed of a hazard that threatened
their neighborhood and created years of controversy. The community’s
location was directly next to a chemical landfill, called Love Canal, that had
contaminated some of the neighborhood with chemicals. Evacuation and
relocation efforts at Love Canal show how uncertainty, inconsistency and
political pressure can affect reactions to risk communication. Three separate

evacuations had to be issued over time, after a “leaching” of chemicals.
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The uncertainty surrounding the significance and magnitude of the
chemicals led to wide speculation. Love Canal’s public health alarm was the first
public message. The second was the state’s official emergency declaration, which
stated probable risk to only a small portion of the community. This magnitude
was very different than the suggestion the alarm had made when it warned the
whole city. However, a partial evacuation based on the declaration was granted
for infants and pregnant women. This outraged the community and increased
attention from the press.

The original relocation of six homes was followed by 239 homes in two
weeks, and finally 550 more homes two years later. These two evacuations
were responses to political pressure, which were partly caused by perceptions
of inadequate action from the previous evacuation. The size of the second
evacuation was based on a physical boundary — all houses two rows back
from the canal. Locations previously not considered to be affected began to be
associated with the risk. The new boundary that was formed was not based on
evidence of the hazard, but was plausible. The actual geographic scope that was
effected at Love Canal will probably never be known. The government had no
precise information about the magnitude, so the community and the media
speculated from what was released. Part of this information was the scope
of the evacuation, which appeared to be received as a message of magnitude.
From this speculation came increased political pressure and attention from the
media. Years of this pressure lead to the third evacuation, which stood apart
from the first two because it was voluntary. Instead of creating another solid Branden B. Johnson and Vincent T. Covello.

- - : The Social and Cultural Construction of Risk:
boundary for a complete evacuation, the government made relocation optional "¢ ¢! and Cultural Construction of Ri

Essays on Risk Selection and Perception.
for the community. This action reflects their acknowledgement of a stigmatized  (New York: D, Reidel Publishing, 1987,) 55 - 58.
community more than a specific magnitude threatened by a health risk.
The controversial incident of Love Canal shows the reality of uncertainty
and the perceptions that can build from incomplete and inconsistent messages.
Arbitrary magnitudes created speculation, and associations developed.
By focusing on the known categories of the risk, the organization and the
community can try to jointly determine solutions, such as a voluntary range

for evacuation.
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3.1

31

3.21

Design Philosophies

User-Centered Design

Jorge Frascara’s user-centered design philosophy proposes graphic design to be  Jorge Frascara is a Professor of Art and Design
an interdiscipline that affects people’s knowledge, attitudes, and behavior, The e Universiy ofAlberta Edmonton, Canada
primary goal should be to aid specified people with needs, and therefore should

be the rationale behind all decisions. The context of the pragmatic problem

should exclusively lead the designer in his or her problem-solving.

Frascara states that all design problems should have a well-defined
audience that is manageably sized. Solutions that target broad audiences fail to
affect the attitudes and behavior of people. The audience must also be reachable
and sustainable, therefore justifying the allocation of human and economic
resources to solving the problem. Lastly, Frascara challenges the designer to
make sure the audience is measurable and reactive.

Frascara explains the common practice of segmentation by geographic,
demographic, and socioeconomic criteria. He then adds two other
criteria: psychocultural and mutual effect. Psychocultural is described as
a less “quantitative or objective dimension” that includes tempermental
characteristics and social values. This is expanded to personality types such
as leaders, followers, and adventures; shared notions of economy, efficiency,
and safety; and shared goals and expectations. Frascara states that to affect the
attitudes and behavior of people, an audience’s personal preferences, cognitive
abilities, and value systems should be considered. Frascara also explains that
an audience segment can be created by the problem. An example of this is
the spread of AIDs, which at least creates two segments; one that has been
diagnosed, and the another that is highly susceptible to it. The author refers to
this criteria as mutual effect.

Within the focus on user-centered design, Frascara differentiates between
the challenges of informing and persuading the audience. The latter has to be
both understood and acted upon, which is much more challenging than the
former. He uses examples of warning signs that intend to reflect authority to

gain response.

Social Science Background

Frascara challenges designers to expand their education to the study of social
sciences. He describes this as the next step for design and parallels it to the
melding of art and production education at the Bauhaus in the 1920s.

While the industrial revolution prompted the need for an education in
production, today’s society calls for a combination of the Bauhaus model and a
social science background. This educational background will direct designers in
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solving problems in arising areas of need. Frascara states that designers should
extend this background to collaborating with other disciplines, developing
new tools, initiating projects, generating new information, and sharing this
information. Regardless of the designer’s method, it is clear that strong input
from these areas is reccommended to address social problems.

Frascara believes that graphic design is often limited in its social
contributions because of limited outside understanding of the profession and
the field’s traditionally reactive ways. Graphic design is often connected either
with the fine arts or the promotion of consumer goods, limiting the role that
it can provide for society. Solutions are often measured by immediate benefits
that are obvious, such as the physical appearance it presents, instead of the value
returned.

Frascara’s philosophy also recognizes the reality of incomplete parts in
every design problem and the multiple variables within the process. He stresses
focus on reliable and explicit information relevant to the problem and building
trust with the client. The designer can gain trust from the client by appropriately
analyzing the problem and articulating the reasons for recommended action.

Jorge Frascara. User-centered Graphic Design:
Mass Communication and Social Change.
(London: Taylor & Francis, 1997).

3.2

3.21

3.22

Risk Communication Findings

Findings from the National Research Council, psychologists, and sociologists
led to a number of considerations. These have been determined necessary for
background for one designing risk messages.

Ignorance

A barrier in risk messages that can often be reduced is ignorance. The receiver
may not understand the premise of the message. Designers should discern

the knowledge base of the audience. The designer can refer to any existing
demographics, attend relevant neighborhood meetings, and initiate his or her
own surveys and interviews for the community. Ignorance can exist about any
category of the risk, or even the risk itself. Ignorance about one category can
undermine understanding in a message about a separate category. For example,
if the receiver is unaware of the potential harm of a chemical disaster, he or she
will likely respond undesirably to a message about controlling a chemical leak.
He or she may ignore the message completely or overact to a chemical they

know nothing about.

Uncertainty

Some information on certain risks is completely unknown to science;

this barrier is referred to as uncertainty and is common throughout all forms
of risk communication. When a specific kind of disaster has never occurred,
there are a number of unknown factors that make the risk difficult to assess.

Designing Risk Messages in Response to Human-Caused Disasters 3 RESEARCH 13



3.23

The potential harm of many chemicals is currently unknown to science

and a repeat of the Love Canal incident is definitely possible. Human-caused
disasters can be largely affected by uncertainty. The messages and public
response at Love Canal show how uncertainty can lead to increased perceptions
of risk. The media’s response to the Three Mile Island incident shows how
uncertainty can cause the spread of speculation.

Associations & Conceivability
Daniel Kahnemans and Amos Tversky stated that two means of judgment often
create biases in the existence of uncertainty. These introduce associations and
conceivability as barriers to risk messages. Representativeness is the method
of determining probability through associative relationships. An example of
excessive representative heuristics is determining the probability of a chemical
disaster on the hazard’s potential level of harm without considering the control
mechanisms. The second method of determining probability is availability,
which is the ease of visually recalling or constructing something in the mind.
This was found as a common means of judgement that was prone to biases.
Availability is affected by imagery from personal experiences, memories, dreams
and imagination. Tversky and Kahneman stated that even people’s imagination
“play an important role in the evaluation of probabilities of real-life situation”
and do not always reflect reality. The easier someone can imagine something
occurring, the more probable they will perceive it. These two biases were
found to overwhelm other possible considerations including measuring the
predictability, the affect of the sample size, and the validity of information.
Recognizing these biases can help designers overcome potential barriers and
prevent the perpetuation of misconceptions.

Generally, risk assessments are largely based on the existence of a hazard.
However, people also consider associative benefits in judging the amount
of risk. This is an inverse relationship, where the perception of a benefit rising
lowers the perceived risk and vice-versa. Alhakami and Slovic found that this
relationship was caused by an “affect heuristic,” meaning that one’s immediate
visual associations to the risk will affect the way they judge it. They state that
both good and bad visualizations are created in the same place, resulting in the
inverse relationship.

Perspectives on risk that are based on emotion tend to be viewed by
scientists as unimportant because they create an incomplete view.
Antonio Damasio studied two common methods of judging risks: the process
of visualizing associations and an emotional process. He found that they are
both connected to rational thought. This connection to reason-based analysis
effect the judgements of all individuals, despite their knowledge base.
Therefore, both the public and the expert risk assessor are influenced by

emotions and associations.
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Daniel Kahneman and Amos Tversky.
Judgment Under Uncertainty: Heuristics and Biases.
(New York: Cambridge University Press, 1982), 4-14.

Daniel Kahneman and Amos Tversky.
Judgment under uncertainty: heuristics and biases.
(New York: Cambridge University Press, 1982), 4-14.

Heuristics is a problem-solving method where the
most appropriate information is chosen from a variety
of options and used for drawing a conclusion. Used in
this context to determine the severity of a risk.

Daniel Kahneman and Amos Tversky.
Judgment Under Uncertainty: Heuristics and Biases.
(New York: Cambridge University Press, 1982}, 13.

Hazards are a potential source of danger
to people and their environment.

Paul Slovic. The Perception of Risk (Sterling, VA:
Earthscan Publications Ltd, 2000), 403-408.

Antonio Damasio was credited with these
contributions by Paul Slovic: The Perception of Risk
(Sterling, VA: Earthscan Publications, 2000), xxx11.



3.24 Risk Perception

3.25

Paul Slovic’s psychological theory of risk perception introduces important
considerations for designers. He states that risk is a subjective, mental construct,
often based on personal values. This perspective can reveal the root of many
risk communication problems and lead to approaches that can help solve them.
Messages are completely ineffective when the sender and receivers subjective
values are misaligned. Disagreements often occur between the experts and the
public on the most important parts of a risk. Experts tend to focus more on
assessing the statistical chance of the disaster occurring, while the public is more
concerned with potential harm to their family members and future generations.

Stigmatism

Slovic also introduces the correlation between risk perception and stigmatism.
Stigma is generally something flawed or undesirable. Slovic considers people,
products, technologies and environments all susceptible to stigmatism. Six
dimensions of stigma determined by Jones et al are:

conceivability (significance and control)
course over time or to outcome
disruptiveness (hindrance of interaction)
aesthetic qualities

origin (including purpose of creation)
peril (danger posed)

Slovic categorizes the current stigma of chemical and nuclear waste deposit sites
using these dimensions. Describing them as often visible and perceived as being
disruptive, ugly, and dangerous; Slovic addresses four of the six dimensions. The
other two dimensions, origin and course, could be argued as well, as the creation
of these hazards for weapons and their devastating effects are well known. In
surveys, Slovic found that the word “chemical” is so stigmatized that it provoked
negative word associations and rarely drew any beneficial correlation.

Slovic states that stigma is socially amplified by the media. He cites
Mitchell’s findings of more than 125,000 print stories about the seven deaths
from Tylenol as an example. The study estimated that Johnson & Johnson
Company lost one billion dollars from the stigma of the product. Three Mile
Island, Union Carbide, and Chernobyl are some of Slovic’s other examples;
which “illustrate a new form of social vulnerability... we live in a world
in which information, acting in concert with the vagaries of human perception
and cognition, has reduced our susceptibility to accidents and diseases
at the cost of increasing our vulnerability to massive social and economic
catastrophes.” He then questions if this is inevitable and how it can be reduced

without losing the advantages of the information.
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Paul Slovic is the President of Decision Research

and a Professor of Psychology at the University

of Oregon.

In light of risk perception, Slovic selected

nine pairs of bi-polar characteristics (shown below)

for test groups to rate different risks.
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Stigmatism is a social condition where a hazard has
severely hinder interaction or communication, limit
progress. is visually or emotionally upsetting, and
becomes a danger within itself.

Three Mile Island, Union Carbide, and Chernobyl
are described in section 2.1, page 7.

Paul Slovic. The Perception of Risk (Sterling, VA:
Earthscan Publications Ltd, zo00), xxviii.



SYNTHESIS

Comparative Matrices

A comparative matrix was used to analyze the different categories of messages

about human-caused disasters. The different considerations, goals, and sources

were determined for each category. Examples of risk messages were also placed For complete com paritive matrix with different

in relation to the different categories. These showed the different needs of the Samples andlyned see Sactian 130, page s

messages: to reduce stigmatism, solve problems jointly, provide protective

action, and warn. These examples also helped reveal new considerations and ; i ; ,
For full-sized comparitive matrix that analyzes the

goals to the author. One example was a poster that promoted the benefit of the FEMA website see section 13.11, page 63.
chemical plant for Bhopal, while ignoring the potential risk for an accident. This ——

could have been an opportunity to inform the local community about the risks R
of such a chemical plant. A complete example was a FEma (Federal Emergency
Management Agency) website that informed children of the harm of disasters

and how to act if one were to occur. Many examples appear to exist for the need

of reducing stigmatism. Some were intended to relieve post-traumatic stress

such as post September 11th ceremonies. Others were based on growing anxiety =~ ===
before any potential disaster, such as the Duck and Cover video. This revealed

the need for pre- and post-disaster messages and the difference between them.
An adaptation of this matrix is used in the guidebook to help establish a
background in analyzing the complexity of this kind of risk communication.

The comparative matrix can be used to analyze any risk message and determine =
special goals and considerations. The risk messages in the FEMA web site for
children is show was analyzed with the matrix.

4.2

Developing a Risk Communication Background

Based on Frascara’s user-centered philosophy, the graphic designer who For a description Frascara's user-centered philosophy
wishes to design effective risk messages should have a background in risk #0e section 31, pigr
communication. This dynamic is so complex that the designer will likely never

be an expert in all areas. However, a holistic approach to risk communication

that will give the designer a background will promote an informed process

and responsible design decisions. The typical graphic designer is accustomed

to having a variety of backgrounds that help him or her collaborate with

other experts. Many graphic designers are not experts in photography, but

understand important considerations of special lighting techniques. The

designer’s background in this area is sufficient for them to collaborate with

a photographer to collectively achieve the necessary communication goals.

Similarly, the designer does not have to be a risk assessor or psychologist to

effectively design messages. The designer should be able to ask pertinent
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questions that will affect design decisions. Only through this collaboration
can the context be chosen and shaped to affect people’s knowledge, attitudes,
and behaviors.

The designer should be aware of the different aspects of risk message-
making in order to develop a risk communication background. These were
determined by the author to be different categories of risk, the barriers he or she
will approach, common goals of the message, the needs for the problem, and the
different sources of risk messages.

4.21 Three Categories
Three categories were found to exist in risk messages about human-caused
disasters: magnitude, significance, and control. A variation of these categories These categories are introduced in section 2.1, page 3.
was originally stated in an interview of Vincent Covello, and each was found by
the author to be emphasized in different risk messages.

A similar set of categories was recorded by Covello and Slovic as
significance, levels, and control. Messages about significance are descriptions
of the harm and benefit relative to the risk, and the balance between them. The
category of levels was determined to be a subcategory of magnitude along with
quantity and geographic scope of a risk’s effect. Messages about magnitude
are measurements or predictions that are often assessed by experts. Control
messages are explanations of methods that reduce the amount of risk. As the
EPA case showed, they can be focused on macro or micro scale.

4.22 Complete & Directed Towards the Audience
Designers should have the integrity to include all known information and
empbhasize the categories which fit the need of the communication problem.
By interviewing or surveying the audience about their understanding of
the significance, magnitude, and control of the given risk; the designer can
determine important topics that are unknown or misdirected. Comparing
findings with the knowledge of the risk assessors should help determine
content and guide the rest of the design process. As Damasio found, emotion
and associations affect the thought processes of all people despite their level of ~ The effect of emotion and associations are described
knowledge. Both experts and the general public have perceptions of risk that are in section 2.23, page 14.
based on these processes and therefore are subjective. This creates an additional
role for the designer to clarify the variety of subjective values. As a designer can
inform a corporate client of the ignored need of the consumer, he or she can
do the same by revealing gaps; these stem from the target audience’s different
perceptions of risk. The source, experts, and segments within the audience can
all have different perspectives on the risk. For example, the experts tend to focus
on the magnitude and macro control of a given risk, while the audience tends to
be more concerned with the significance and micro control. If the audience’s
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concerns are being met they are more likely to notice new considerations
that affect risk perception. An assessment of a risk is useless if it ignores the
receiver’s concern.

The target audience’s various subjective values should directly impact the
decisions in the design process. The selection of content should be based on
these values, and its treatment should be sensitive to it as well. Designers can
then use their knowledge of organizational and visual skills. They will now be
able to design a message that is not only comprehendible, but also effective at
changing knowledge, beliefs, and actions for the better.

The subjectivity in risk presents one other challenge for the designer. The
designer must not only research the values of the sender and receiver, but also
recognize his or her assumptions and values relevant to the risk. Establishing
this awareness is the first step in designing risk messages responsibly. The
designer can then properly research the values of other stakeholders in the
message and focus on remaining as neutral as possible.

4.23 Barriers ¢ Goals

Eight barriers were found to exist in human-caused disaster messages and Barriers Goals
; . ; o g ; . Uncertai Integri
nine goals were identified for designing these kinds of messages. Uncertainty, il ery
Ignorance Persuasion
ignorance, mistrust, inconsistency, politics, potential litigation, associations, Mistrust Neutrality
. s . . 1 ist Direct
and conceivability are barriers that a designer must handle. Goals that were ) Silnr:pcle
commonly found within risk messages are integrity, persuasion, neutrality, Litigation Non-technical
- T - : Associati Comprehendibl
directness, simplicity, non-technical, comprehendible, memorable, and s TRPIeSEE
Conceivability Memorable
complete. Combinations of these barriers and goals exist for different messages Complete

about human-caused disasters.

Research revealed enormous amounts of uncertainty that commonly exists
about human-caused disasters. Designers should recognize a strong correlation
between uncertainty and completeness. If information is unknown, the designer
has the responsibility to represent the uncertainty in a clear and non-technical
manner. Being as complete as possible can help reduce unrealistic speculation
about a risk. Completeness can be assured by evaluating an existing message
with a matrix comparing the categories and needs of the solution.

4.24 Needs
In the planning of the thesis the author was driven by connections between risk
communication and information design. Risk communication was primarily
considered an objective method of providing the audience with unpersuasive,
more informative facts about the risk. It became clear that risk messages are
unavoidably subjective and can also include a persuasive element at times. Matrix findings are in section 4.1, page 16.
Researching risk perception and analyzing different examples of risk messages
in a comparative matrix led to a broader understanding of risk communication.
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Persuasion is not always a need in risk messages. It is intended to induce
protective action or sometimes to jointly solve problems. In the post-disaster
stage, people are directed to safety, as well as physical, psychological, or material
aid. In the pre-disaster stage, individuals are encouraged to prepare for the worst
or to put pressure on others to accept or reduce the risk. This is one case where
awareness of the designer’s own personal values is important. Designers need to
be attuned about ethical decisions in persuading others about risk.

4.25 Different Sources of Risk Messages
In controversial risks, such as human-caused disasters, there are typically a
variety of sources that address the same audience. The flow of risk messages is
an important part of the communication problem context. The designer should
research the flow of existing risk messages to determine their knowledge base
and potential barriers created by other sources. This can lead to more complete

One possible cycle that represents a network
messages that address ignorance, inconsistencies, and associations. of messages passing between different stakeholders.

Public #=—— Environmental Groups
! & Other Activists

I%' /
Government '

i 3 // 11nform

3 4 . T
Company Pressure
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IDEATION

5.1

Basic Directions

The author explored application possibilities within two conceptual directions:
a solution to an existing risk communication problem, and an instructional
tool for designers faced with a risk. This lead to the implementation of a two-
part application: a redesign of the Risk Management Planning pamphlet and a
guidebook that references the pamphlet. Mind-mapping, forced juxtaposition,
and visualizing thoughts were the ideation methods used. Evaluation of
precedents also contributed to the development of ideas.

Descriptions about the thesis exhibit can be viewed in
section 8.1, page 32.

5.2

5.21

5.22

5.23

Existing Risk Communication Problems

Wayfinding

Ideation that occurred before the main thesis development focused on solving
existing problems of wayfinding for disaster victims. The first application

ideas were focused on helping these victims find disaster response services and
improve communication between emergency response units. Research on risk
communication led to a new set of needs, based on planning for and informing
others of the risk of human-caused disasters. The author explored the need

of informing communities about local risk management. More details about
the potential for improved wayfinding for disaster victims can be found in the

planning booklet — see page 46.

Worst-Case Scenarios

A second possibility was to redesign visuals that show worst-case scenarios,
which are predictions of the most harmful disasters possible at industrial
plants carrying specific chemicals. The Environmental Protection Agency (EPA)
required chemical companies to provide these scenarios through computer-
generated models. Much of this information has been withheld from the public
since September 11th, because of concerns of aiding terrorists with places

to cause disasters.

Private Risk Publications
A third idea was to redesign private publications that explain risk management
planning for specific chemical plants. This possibility was considered after
evaluating the Risk Management Planning pamphlet by the Eastman Kodak
Company. Some of the other existing risk communication projects were
considered as possible redesigns, such as the Be Informed section of Ready.gov.
The author selected the Risk Management Planning pamphlet by Kodak
(1996) for development and prepared for ideation by auditing designs
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The chemicals and their thresholds are determined
by federal law. For more detail see section 2.12, page 8.

For more background see section 2.15, page 6

For the Risk Management Planning pamphlet
see section 13.20, page 79.

For the Be Informed section of Ready.gov

see section 13.9, page 60.

For the implementation of the Risk Management
Planning pamphlet into the guidebook
see seclion 7.1, page 30.



with a similar purpose. The author began by exploring variations of the Strengths Weaknesses
pamphlet’s cover, insert, and part of the inside content. Existing strengths were E’:ﬁ;::;mms ix:;::::;ﬁ:l:c::;
expanded upon and weaknesses were addressed. The redesigned parts were Abstract images Specific benefit images
combined into a new pamphlet that was a focus for intermediate evaluation.
Some of the revisions were applied to the final guidebook.

An exploration of the cover examined the potential use of two elements
in the original pamphlet: grid lines and photographs. The grid lines, which
overlapped a photograph of the industrial park were determined to be a
strong way to show control. The author made the device more dominant by
increasing its overall proportion and extending its structure thoughout the
whole page. This created square units of the chosen imagery, which were of
the industrial park, faces of people, a body of water, and the sky. These were
arranged in various compositions, from stacked blocks to sporadic patterns.

Direct writing Redunant writing

Variations of juxtaposed images for the pamphlet.

New image possibilities were generated from a mind-map based on the benefits
of manufacturing film. Pictures of smiling faces were determined to represent
the specific benefit provided by Kodak Park. Some variations allowed the
photographs of people to extend beyond the grid line. The resulting rectangular
shape was made proportionate to a standard four-by-six photograph size.

The relative placement of the portraits to the image of the industrial park
communicated different messages. When some of the faces were placed next to
the industrial park, the staff of the park began to be emphasized. Individuals
who were too young to be workers were also placed nearby the plant. They
suggested a much different message about a level of susceptibility. These
juxtapositions were explored further with the intention of recognizing the risk
to people, while suggesting the goal of protecting the community. An irregular
arrangement of imagery was selected as the strongest representation of the
uncertainty and complexity of this risk management planning.

The second portion of the pamphlet explored was one of the inserts,
which introduced a case scenario to the audience. The original consisted of
two sides: one with a map showing the geographic scope of a risk scenario and
the other with text about the chemical that was rooted in the cause. Objects,
color, and scale were examined in this exploration. Most of the adjustments to
the map were made to the form of the objects in the map. Subtle alterations
in shape and weight revealed information that ranged from relevant to
distracting. Roads, properties, and buildings were treated with different levels
of emphasis and complexity. Variations led to the introduction of two different
kinds of neighborhood properties: residential and commercial. This additional
information could help the audience orient themselves on the map and see who
would be impacted most by the scenario. Color-coding helped differentiate
these properties, as well as prioritize the different objects in the map. In the
variation selected for implementation, the buildings within the properties were
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indicated with a darker and more saturated hue. For example, a green square
representing a house stood out from the surrounding faded green, which
represents the property. This subtle layering allowed additional information to
be conveyed about the significance of the scenario and quantity that it affected.
Selective color-coding allowed a layering of information, without distracting the
viewer from the scope of the scenario.

The scale of the map was adjusted to see how it affected the appearance
of the disaster’s size. Different scales changed the perceived size, as well as
the amount of surrounding information that was revealed. When the scale
was increased, neighbors nearby the scenario were no longer visible. When scale
was decreased, more neighbors were shown, but the property directly impacted
became more condensed, which reduced clarity at some sizes. Consistent
scaling of multiple maps became another consideration. The Risk Management
Planning pamphlet that was redesigned consisted of two pairs of scenarios,
each requiring a separate map. These used very different scales to show
important surroundings of the scenario. Different scale meters in the navigation
and grids in each map indicate the differences. When multiple scenarios
are to be displayed on separate maps, it would be important to use indicators
and stay within one to three different scales to avoid any confusing or
misleading interpretations.

The writing that described elements within the maps was also refined.

In the original pamphlet this information was on a page separate from the map,
and embedded within a list of questions and answers. Rearrangements of this
section allowed for the explanations of the scenarios to be adjacent to the map.
The list was also divided under four main topics: inform, prevent, predict,

and prepare. The topics were found while auditing a separate pamphlet.

This sorting was intended to increase comprehension and reflect the goals

of the information. It also established a system for multiple scenarios to follow.
The final redesign describes scenarios for two chemicals, and the same questions
are answered for both. This allows the reader to find all the potential hazards
from these emergencies with relative ease. All of these facts were placed on the
same spread as the map. The placement of this section in the two pamphlets
also impacts the overall function of the pamphlet.

The inside of the pamphlet was the third focus of exploration. This section
explained risk management and the general control methods. The author
reduced technical information and added visual explanations to increase
comprehension. Much of the technical information was not about the risk, but
the legal requirements for risk management. The writing was revised to focus
on actions that protect the public, while mentioning the requirements. The
following page shows two different introductions of risk management from the

original and the redesigned pamphlet.
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Value and color used to separate information.

Variations of scale altered how much information was
shown in the maps as well as the perceived appearance
of the geographic scope.

A pamphlet informing chemical companies about
the need for Risk Management Programs described
the purpose of Risk Management Plans: “protect
plant personnel, the public, and the environment;
prevent accidental chemical releases from occurring;
predict the areas that would be impacted by a
worse-case accident release; prepare plans for
handling accidental releases; and provide chemical
hazard information (inform), potential off site

on sequences, and accidental releases prevention to
the public”. Protect was determined to be a part

of prevent and prepare. For the full pamphlet

see appendix 13.9, page 78.

For feedback about the physical function of the
redesigned pamphlet see section 6.2, page 68,



Original:

“In 1996, the U.S. Environmental Protection Agency (epa) adopted the Risk
Management Plan (rRpMm) regulation, establishing guidelines for identifying,
reporting and communicating potential accidental releases of significant
quantities of 140 specific hazardous materials. It requires that facilities
handling these materials submit their Risk Management Plans to the Ep.”

Redesign:

“Risk management planning aims to reduce any chance of harm in the case
of an emergency. By informing, preventing, predicting, and preparing,
Kodak Park can reduce risk to its neighbors in the event of such an
emergency. Emergency case-scenarios, response plans, and accident
prevention programs are provided to the government. These actions meet
regulations established by the Environmental Protection Agency. A portion
of the planning information is included within this brochure to inform
Kodak Park neighbors.”

The imagery used in the original interior pages were pieces of the cover that
were placed at the top of each page. While this tied these pages to the cover,
there was an opportunity to make the visuals specific to the content. By making
the imagery more specific, it has the potential to introduce the subject and be
more informative to the reader. Auditing from other pamphlets revealed the
possibilities of using images of safety workers and equipment. Based on these
decisions, photographs of safety experts and the plant’s fire department were
examined. These objects were seen as main focuses in the writing of the existing
brochure. Photographs of the new fire truck were found and manipulated in
different ways. Crops of the photo were placed within a grid similar to the one
used for the cover. Recognizable parts of the vehicle were repeated, juxtaposed,
and pointed in multiple directions. This created a highly appropriate sense

of urgency and action while displaying specific response equipment. See the
guidebook for additional information on design decisions that affect the
redesigned parts of the Risk Management Planning pamphlet.

53

Instructional Device

The author explored ways to explain the integration of graphic design with risk
communication. It became clear after completing the thesis research that this
second direction for the application would be more appropriate. These potential
applications was aided by an exhibit design and different approaches to sorting
the content. Two possible forms of applications were a distance-learning lesson
plan and a guidebook for designers. They were both intended to instruct
designers on how to integrate graphic design with risk communication.
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5.31 Exhibit Ideation
The process of exploring application possibilities was aided by the ideation for
a thesis exhibit, which helped make the thesis findings public. The progress
made in designing the exhibit naturally flowed into the development of the

application. One of the goals for the exhibit was to explain the integration ot [ My 5.
of graphic design and risk communication. A summary of the findings from
research and synthesis were organized in several ways. Variations were sketched By (skaneiiaty,

for the following components: formats of the exhibit panels, the introduction
of specific needs and barriers, and visual representations of the three categories
(significance, magnitude, and control).

Various arrangements of the four panels aimed to visually integrate
the overall need in the thesis with the current findings. The horizontal panel
introduces the thesis topic and the needs associated with it. The vertical panels
divide the categories, and define the needs and barriers that intertwine within
them. For example, the goal of persuasion applies only to the category of
control, while other goals apply to all three categories.

Various forms of notation were explored to show where needs and
barriers existed within the categories. Horizontal gray and yellow bars were N G i s
selected because they introduced the idea of a hazard from a distance. They
do this by subtlety referencing the caution marking that exist in our everyday
surroundings, such as railroad crossings and maximum headroom signs.

The author also explored additional visualizations that were intended
to provide more specific information from a distance. These were based on
the three categories of risk. Sketches ranging from literal imagery to symbolic
representations led to an exploration of typographic possibilities. These aimed £
to communicate each category with different arrangements of the four letters _jk.p_-T
in the word “risk”. For significance the concepts of harm, benefit, and their
relationship were explored. The selected arrangement used all capital letters
that represented harm and lower-case letters representing benefit. They are then &

€ .
scattered to show a wavering balance. For magnitude, exploration intended to @?@ M
ol

capture the more quantitative aspects of risk. The selected collage has “Risk”

spanning the panel with concentric circles expanding from the bowl (circular !"n“a'g‘ J-:Bi?["i“l
counter within a letterform) of the “R” to reflect geographic scope. Multiples Ji ke

of the “i” are used to reference 150TYPE, which is a system of graphic symbols

used to reflect specific quantities in information design. For control, the type :&: \‘?\

was arranged to show a human influence of risk. The forms selected for the final ;
exhibit were symmetrical and placed emphasis on a center space surrounded by /7\’ K)
diagonal letters. This created a planned appearance that is structured, yet active.

The selections of content organization, the yellow and gray bands, and the

typographic collages influenced the development of the application.
Sketches of typographic collages in section 13.14, page 67.
Application to panels in section 13.15, page 71-73.
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5.32

5:33

Lesson Plan

A lesson plan on the thesis topic was prepared around the exhibit development.
This process aided the author in dividing the content into sections to introduce
the audience to the thesis topic. The lesson plan was different from the exhibit
in that it was a potential application for a specific audience instead of a means
of dissemination to a broad audience. The content was divided into specific
research findings and compared to existing information that a graphic designer
would have acquired from prerequisite courses. The lesson plan was intended
to fit within a broader design curriculum and be provided for college students
at a senior level. The author developed a diagram of ten lessons and their
content; which is intended to explain this new topic and instruct students

on designing risk messages about human-caused disasters. This specific outline
is intended for a distant learning course. This idea was based on the various
kinds of research sources available on the World Wide Web. Organizing these
lessons in conjunction with the exhibit panels contributed to the development
of the final application. It also revealed a value of providing instructional
information on the Web, as resourceful sources can be electronically linked
from a Web-based application.

Guidebook

The idea of a guidebook was considered early in the process, but its
appropriateness and value was revealed after completing the research and a
majority of the ideation. It was ultimately selected as the main part of the final
application, because it could reach a larger audience and provided a better
means for reference.

Before exploring variations for the booklet the instructional and exhibition
content were outlined into possible sections. The final outline was arranged
into the following: preface; design considerations; significance, magnitude, and
control; needs; goals and barriers; process; summary; examples; and glossary.
Different formats of the guidebook were then explored. In these sketches, the
opportunity arose to make visual connections between concepts. Different ways
of creating an interactive experience were explored. The matrix and the visuals
developed for the exhibit were extended into ideas for the guidebook.

The comparative matrix was sketched into the guide as a devise to show
the designer the complexity of these kinds of communication. The idea was to
analyze an example to show the variety and depth of messages. This developed
into a group of examples that introduced the project, divided its content, and
evaluated it based on the comparative matrix. This section of the guidebook was
found to be the most complicated part of the guidebook. Much of the following
ideation branched from it. This section developed into the primary focus of the

two-part application.
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See sketch of diagram for lesson plan
in section 13.16, page 75.
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Complete sketches for guide
in section 13.23, pages 96—97.




The yellow and gray bars from the exhibit were added as introductions
and reference markers. The location and orientation of the bars were explored

in relation to the other information. A diagonal orientation was chosen because

it provided the strongest concept while maintaining readability for the singular  For early sketches for guidebook see section 13.23,
terms. The author first chose multiple bindings to create reference tools that o ::::Pz;e::;:;;he multi-bound guidebook
could be used throughout the guidebook. This solution was eventually found to
be unnecessarily complicated.
The author selected a simpler method that used the reference tools in the

chapter of applied examples. The typographic arrangements were introduced in
sketches for the chapters on significance, magnitude, and control. The location
and color treatment of each was sketched to establish an important visual
system throughout the guidebook. The location of each category on the page
aligns with its placement in the matrix. Exploration of location included both
vertical and horizontal intervals in the margins of the page, as well as a flap to f"\.‘u\' S pafew
le:lct;rll.d }tlhe top of the .book. The col‘or .used for each category was later 1fsed to s, soer l"P7'5 A‘L‘h

ighlight corresponding content within these same examples. Exploration of
color treatment included use of transparent sheets, overlapping color bocks =
and selective coloration of forms. Cool colors, such as green, blue, and purple
were used, because they were on the opposite spectrum of the yellow already
used and they did not compete with each other on the page. The applied system
selected from these variations can be viewed in the final application, which is \
included with this document.
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For the complete sketches of color-coding ideas
for the guidebook see section 13.24, page 98.
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INTERMEDIATE EVALUATION

6.1

Internal Evaluation

The explorations of the different sections of the Risk Management Planning
pamphlet were brought to thesis committee advisors for feedback. The
typographic treatment generally increased readability and allowed the
information to be more accessible. The strongest improvement was in the
formatting of the facts that accompanied the map. It was recommended to
make the capitalized title on the cover consistent with the more appropriate,
interior titles; these used bold upper and lowercase. The additions and
simplifications made in the map were noted as an improvement. Further
simplification was suggested for a few unnecessary details of buildings and
navigational tools. Inclusion of tools that measured scale were also suggested.
Feedback on the cover cited the scattered imagery as more appropriate

for the complex nature of the risk. The stacked images seemed too controlled
and were not much different from the original design. The arrangement

of the title (in italic below) and subtitle had unintentionally altered the
meaning. The two variations read:

Efforts at Kodak Park
Risk Management Planning Prevention & Planning

Risk Management Planning
Prevention & Planning Efforts at Kodak Park

This subtly separates the subtitle, introducing the pamphlet in two different
ways. The first arrangement states a vague set of actions at the industrial park
and then separately refers to the title and remaining subtitle. The second
clarifies that the actions at the park are to prevent and plan for risk.

A final evaluation from the advisors was about the physical form of the
pamphlet. At the time the author had redesigned the map and accompanying
facts on an insert similar to the original pamphlet. It was presumed that the
intention of this was to allow for the main portion of the pamphlet to be
distributed alone; this content was not reliant on the inserts and could serve a
purpose by itself. The disadvantage to this separation was the possibility that
the insert could serve out of the context of the main portion. The importance
of considering the life of the pamphlet shortly became obvious; after
distribution, the portions could easily be separated and distributed.

The insert could fall out on the street, a hurried reader may not reassemble
them, or someone could intentionally discard the main portion. If another
person found this insert he or she would receive partial information and

Designing Risk Messages in Response to Human-Caused Disasters 6 INTERMEDIATE EVALUATION 27



could distribute it physically or through word of mouth. With little trouble or
intent of deception, an individual could post one side of the insert — the wall
of a nearby bus stop could display a map of a disaster prediction without any
mention of prevention or preparation. All of these possibilities can be avoided
by a simple decision to physically attach the case scenario information with the
risk management content.

External Evaluation

The selected variations of the cover, insert, and interior information of the
Risk Management Planning pamphlet were combined and formatted in a new
physical format. The original and redesigned pamphlets were compared in a
survey. A random selection of 22 people with no previous knowledge of the
thesis were provided two pamphlets with a survey. They were instructed to read
one of the pampbhlets as thoroughly as desired and then answer questions about
the content and its effectiveness. They were then immediately asked to read the
second pamphlet and answer questions that compared the two. The questions
covered their reading experience and their response to it. Responses gauged
opinions on clarity, the company’s control of the situation, how alarming and
trustworthy the content is, and the strengths and weaknesses of the pamphlets.
Choices were provided for most questions; half of these used measurements on
a bipolar scale. For example, the reader was asked to rate the pamphlet between
alarming and comforting. The other half of these questions asked the reader to
select a percentage of information that was fitting. For example, the reader was
asked what percentage of the information was alarming. The bi-polar response
measured the reader’s perception of the level of risk. The recorded percentage
was intended to see how much the reader focused on the potential harm. While
all readers received the same questions, the author mixed the order in which
the pamphlets were read. This allowed some readers to begin with the original
pamphlet and others to start with the redesign.

The author was able to observe some of the readers interacting with the
two pamphlets. Surveyors generally took about ten seconds to scan the cover,
back, and the first inside spread. All readers observed sat down to read,
and some eventually spread the pamphlet out before them. People tended
to get to the scenario information within the first minute of interacting
with the original pamphlets. Some people read the inserts before the general
planning and prevention methods. For the redesigned pamphlet, this
information was consistently read towards the end of the process —
three to ten minutes. One surveyor never opened the scenario spread in the
redesign. While omission of this portion is not desired, it is preferred over other
potential incomplete readings. Other omitted information may create fear and

perceptions of vulnerability.
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Written responses in the survey supported a majority of the goals of the
redesign. Improvements in clarity were reflected the most through ratings and
general comments. The redesigned pamphlet was identified as being clearer by For examples of completed surveys see section 13.22,
a majority of surveyors. On average, the redesigned pamphlet was also rated
closer to clear on the bi-polar scale. Comments referred to the redesign as easier
to follow and more enjoyable to read. The original pampbhlet received a broader
range of responses, from “clear and straightforward” to “nice, but vague”
On average, surveyors recorded that they read 10% more of the redesigned
pampbhlet than the original one. This figure was consistent despite the order in
which the pamphlets were read. Even when the original packet was read first,
people tended to read the redesign more carefully.

Results also differed in the amount of trust people had in the information.
Average measurements on the bi-polar scale fell directly between trustworthy
and deceiving. When comparing the two pamphlets, seven readers found

page 88—96.

the redesign to be more trustworthy; most individuals (ten) stated that The surveyed sample did not have the same
there was no change in the level of trust between the two pamphlets. No tlitionbip it the compicy as he heightons

. . of the plant, This relationship will have an impact on
major difference was reflected about the alarming nature of the information. the level of trust.
Responses ranged across the bi-polar scale, averaging in the middle.

Most readers stated that the strongest improvement were descriptions

of the scenarios and the chemicals associated with them. The prevention
or protection methods were mostly chosen as the least effective portion
of the redesigned pamphlet. A few of the comments addressed the differences Each of these categories was chosen four times.

None was chosen twice, scenarios once, and

between the physical formats. One reader stated a dislike for the inserts i e
and another wrote that they felt more guided by the single-sheeted pamphlet.

In contrast, a third individual preferred the inserts, because the separation

of the chemicals from the pampbhlet felt more comfortable. Overall results and

comments from the survey supported the goals to be as complete as possible

and increase comprehension.

Original ~ Redesign
Clarity (low (1) — high (12)) 5.6 6.8

Original ~ Redesign  No change
Comparison of perceived trust 5 7 10

Original  Redesign
Average amount read 44%  57%

Average amount skimmed 64%  49%

Scenarios  Prevention Preparation None  Description

. . Measurements of improvements are from half
ection chosen 5 1 0 1 2

Most lmPl‘OVCd § of the surveys, where the original pamphlet was read

Least improved section chosen 2 2 0 3 2 before the redesigned pamphlet.
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IMPLEMENTATION

7.1

Guidebook

The author selected two directions from the ideation stage, developed
them separately, and then integrated them in the implementation of a final
application. A guidebook was chosen to outline principles and demonstrate
important design decisions for messages about human-caused disasters.
The goal of the book was to instruct the message maker and encourage
the integration of graphic design with risk communication. After describing
the principles, the guidebook reveals their relationships in specific examples.
This is the final section of the guide, and its development was the focus
of the implementation.
The author used the Risk Management Planning pamphlet as an example
and analyzed it based on fundamentals of the guidebook. The original pamphlet
is displayed and its context is described on the left-hand page. The different
spreads of the pampbhlet are displayed and accompanied by explanatory
captions. Yellow and gray tabs on the margin of this page align with a list of
goals and barriers that exist in this example. The writing explains the design’s
purpose, as well as its strengths and weaknesses, which are based on the findings
of the opposite page. On the right-hand page, the content of the pamphlet is
analyzed in a comparative matrix. The matrix cross-references the same three
categories and pairs of needs that were used in the synthesis stage. Key parts
of the pamphlet are addressed in the appropriate areas with a summary of the
information. Each of these pages was based on exploration for the redesign of
the Risk Management Planning pamphlet. Three elements of the pamphlet were  Element
expanded: the map, text, and image. Each was introduced in with the original Map
design displayed next to visual pieces of the exploration. Important treatments ~ Text
for the elements were also introduced on this page. Image
Treatment considerations were demonstrated with visual examples and
written descriptions. The visuals were displayed along the top of the page, and
the descriptions were arranged in the bottom section. The only writing that
existed on the top of the page was one to three word labels positioned above the
visual. This consistent arrangement was found to be most successful, because
the reader could compare variations with ease. The visuals were often repeated

and then details were carefully added, exchanged, or sorted.
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treatment considerations
scale, content, color, and form
grouping, legibility, and formatting

selection and alteration



It was a challenge to select the best visuals and present them most
effectively. Many of the visuals had to be cropped tightly to eliminate excess
elements. For example, the full map did not reveal the variations of content,
so a small portion of it was eventually found to be more effective. The author
learned that the complete set of elements in the redesign had to be simplified
to demonstrate specific points. Methods applied to the visuals were sorting
(referred to as grouping in the guidebook), forced juxtaposition, and small
multiples. The explanations introduced some of these methods for the
treatment, making connections to the guidebook’s principles. Two to three
sentence paragraphs then described the visuals directly above. The resulting

demonstrations can be viewed in the Appendix 13.20 on pages 100-108.
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Di1SSEMINATION

Gallery Exhibit

The author exhibited an explanation of the research and synthesis for the thesis
topic. It was displayed for two weeks at the Bevier Gallery at Rochester Institute
of Technology where various students, instructors, and the general public
attended. The display contained four panels that covered an eight by fourteen-
foot area. The thesis topic was introduced from a distance in an intriguing way
and revealed more information as the viewer moved closer.

A horizontal panel that stretched across the exhibit was placed at eye level.
It described risk communication, graphic design, and human-caused disasters
and was intended to be the detailed information read first. Three sets of vertical
panels ran perpendicular to the first panel; each represented one of the three
categories. They also included descriptions of the goals and the barriers from
the synthesis.

The visuals were typographic collages of the word risk and interchanging
bars of yellow and gray. One collage covered the bottom of each vertical panel
and visually described the category that was titled and defined above.

The yellow and gray bars that ran across the center of the panels were intended
to first hint at the topic. The gray bars contained a list of the goals and their
definitions, while the yellow bars listed and defined the barriers. Most bars
overlapped all three panels, while others went over just a few. This indicated the
categories where each goal and barrier existed. This was intended to be the last
layer of information for the viewer and required the most amount of attention.
It begins to reflect the complex intertwining that exists within the various
kinds of risk messages about human-caused disasters. The visuals developed

in the exhibit were carried through into the final guidebook. Feedback about
the exhibit revealed that the author’s intentions for interaction were met.
Suggestions led to adjustments to spacing between letters and lines of text

to improve legibility and changing “man-made disasters” to “human-caused
disasters”. These refinements were carried through the appropriate parts

of the remaining thesis.

For ideation on exhibit panels see section 5.31, page 24.

8.2

Presentations

The author presented the thesis at three different times during the thesis
process; each was addressed to different classes with different focuses.

All presentations were supplemented by a series of slides. The typographic
treatments within the slides were for chosen for digital projection, and a red

or orange color was selectively used because of their association with risk.
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All three presentations preceded the ideation of visual concepts and are visually
different from the exhibit and the application.

8.21 Preliminary Presentation

The first presentation was given at the end of the thesis planning in a course
called Design Issues. The presentation was geared toward design’s contribution
to the government. It focused on human-caused disasters in today’s society and
the categories of risk messages discovered in early precedents. Bhopal and a leak
of chemicals at Kodak were introduced as examples of the risk associated with
human-caused disasters. Handouts were distributed with a summary of the

two incidents from an outside source. Sections of the writing were emphasized
with bold text. The author explained that the designer influenced the viewer’s
experience; the choice of placing these two summaries next to each other and
selecting parts of the text to emphasized affects the message. This was followed
by slides of the right-to-know laws and the concern following September 11th.
The end of the presentation focused on the categories of risk messages. The
four precedents from the public service advertisements were displayed and their
focus on one of the categories was explained. One of the students voluntarily
provided positive feedback about the clarity of the visual examples and their
verbal descriptions.

8.22 Post-research Presentation
At the end of the research phase and the start of ideation, the author presented
to first-year graduate students of the graphic design program and faculty
members. One of the goals was to explain the process for the students
who would be developing their thesis in the following year. The topic was
introduced with a background of the path that led the author to it.
A branching diagram of the research areas and the connections that existed
between them was shown. The categories and risk perception were focused on
in the presentation. The comparative matrix was shown, and the findings
from the different examples were summarized. An example of a FEMa web site
that described disaster response to kids was analyzed within the same matrix.
Shading in the different blocks of the matrix showed the level of completeness,
and descriptions within the boxes clarified the correlation. This technique
was later adopted in the implementation of the guidebook. The end of the
presentation introduced a possible cycle of risk communication and the

designer’s potential role in this context.

8.23 Ideation for Lesson Plan Presentation
The third presentation described one of the explored ideas for the application.
The author presented a lesson plan for an education course: Instructional
Planning for Distance Learning. The presentation explained the objectives
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For a copy of the presentation handout
see section 13.15, page 58.

In the presentations slides (13.8, page 59)
nature is included. This additional category was
deciphered to be a part of significance.

The Graduate Graphic Design program at riT

is a two-year program. The students are divided
into first-year and second-year levels. The author
was a second-year student during this presentation.
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Scope of research and connections are shown above.

This presentation was given before “Man-Made Disasters”
was changed to “Human-Caused Disasters”.

For the complete slides see section 13.12, page 64— 65.

The goals and exploration of the lesson plan are
explained in section 5.3, page 23.



and prerequisites of the course. Different methods of engaging students were
discussed, including examples of interactive guides (rema kid's web site about
disasters) and film (Duck and Cover). Sources were listed and three were
expanded upon: a basic introduction to risk communication, Peter Sandman’s
online essays, and the National Academic Press’ copy of Improving Risk
Communication. These parts were organized into ten lessons that started with
an introduction to the topic and ended with a design project in response to the
risk of a human-caused disaster.

Peter Sandman is a notable researcher, speaker, and
consultant of risk communication in the United States.
More information his contributions can be found

at httpy//www.psandman.com

Design for Risk Communication

Objectives State when and why
nisk communication onginated.

Define the risk in relation 1o communication,
messages, and perception.

Compare aspects of Ask communication

and graphic design,

Identify contributions from psychology,
sociology, and philosophy.

Explain the difference between quantitative
and social perspectives of risk

Course objectives of potential application
are displayed in the slide below. For complete slides
see seclion 13.16, page 74

8.3

Plans for Dissemination

The author intends to further disseminate the thesis findings through trying
to publish articles and releasing a summary of the thesis and application to
relevant individuals and organizations. The author has compiled a list of
potential journals, individuals, and organizations. Some of these organizations
have recognized a need for the research of risk communication to be better
integrated into the message makers’ background.

The thesis findings could also be disseminated in an educational
environment. This could be accomplished by passing the information to design
and communication professors. The goals, barriers, needs, and categories of
these kinds of messages could be incorporated into classes that include risk
management or even risk assessment. It is important for risk assessors to
recognize the importance of risk communication and how a graphic designer
can contribute to the process. Graphic design classes could introduce upper-
level students to the topic as a potential application of their design skills. This
focus could appeal to students interested in philanthropy and new challenges
for today’s society. It should be directed to those who have or could develop an

appreciation for the sensitivity of the topic.
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Journals:

How

Information Design Journal
Step-by-Step

AIGA Journal

Organizations:

Defense Threat Reduction Agency

National Research Council

Homeland Security Department

Kodak Neighborhood Relations Department
Federal Emergency Management Agency
American Chemistry Council

Center for Biosecurity

Individuals:
Jorge Frascara
Michael Beirut
Vincent Covello

Paul Slovic



9  RETROSPECTIVE ANALYSIS

9.1 Self Evaluation

In exploring a new, unfamiliar area the author adapted well to exploring new
ways for designers to contribute to the broad problem. A vast amount of
research was found, which was applicable and integrated well with graphic
design. The author was surprised that little areas of this research specifically
addressed visual considerations for solving these kinds of communication
problems. Throughout the thesis planning and development the author

was encouraged to focus on social issues that can be overlooked easily in
today’s fast-paced society. The planning for the thesis directed the author
and introduced ideas early on that were explored more thoroughly later. The
application considered in the planning was changed from a wayfinding problem
to an instructional guide. This change reflects the more holistic perspective
on the topic that was developed through the research. Methods specific to the
application were altered:

Testing the emotions of victims was adapted to a focus on risk perception.

Considering common aspects of the physical surroundings of a disaster
was adapted to considering the contexts that influenced people’s
knowledge, beliefs, and response to the risk of human-caused disasters.

While the development of the thesis altered a few of the original plans, the
changes maintained the overall direction and were revealing to the author.
Original pre-conceptions were focused on the event of a human-caused disaster,
instead of the risk that such a disaster poses to society.

The author faced a number of challenges in the thesis development. A large
portion of the research was based on findings from verbal communication. The
appropriate principles of these findings were applied to visual communication
specific to the topic. The author also had to recognize the difference between
specific communication problems and the broader need for guiding the
designer who will address these problems. A more task-oriented challenge was
organizing the lengthy development while meeting intermediate deadlines.
Multiple tasks were handled well; more immediate recording of findings
throughout the process could have been advantageous to the author.

Most importantly, the thesis was continuously invigorating. It offered a
variety of considerations to maintain interest over a long period of focus. The
outline that was provided by the author’s academic program helped separate
the development into stages. Each helped the author think about the topic

Designing Risk Messages in Response to Human-Caused Disasters 9 RETROSPECTIVE ANALYSIS 35



in a different way. For example, the precedents encouraged critical thinking
about a variety of examples, and dissemination challenged the author to begin
explaining findings in a comprehensive way. The most enjoyable part of the
process was applying all the gained knowledge to the design of the two-part
application. This step allowed the author to combine the new knowledge gained
from the thesis with graphic design skills.

9.2

Outside Evaluation

At the end of the development, the thesis process was discussed with Cindy
Ames, who manages risk communication between Kodak Park and their
surrounding neighbors. The redesigned pamphlet and the guidebook were
shown and described in relation to the thesis process. Ames supported the need
to be proactive and elaborated on the challenges in maintaining trust. She noted
that in her experience neighbors expect the industry to openly communicate
only about the benefits of the plant. When the communication efforts were
proactive, information about harm was often accepted in a more positive

light than expected. When the risk was communicated after a disaster, the
message became a large concern. Therefore, the proactive approach managed a
“potentially antagonistic relationship.” This supported the need for designing
solutions prior to a human-caused disaster.

Ames emphasized the importance of recognizing perceptions of risk and
being the first source of information on a subject, which supported the thesis.
She also spoke of her experience with the delicate perceptions of neighbors. The
aspects of risk (barriers, goals, categories, needs) represented in the guidebook
were noted as appropriate, and the redesigned pamphlet was recognized as
an improvement. Ames pointed out an improvement that the author had
overlooked — the distribution of information throughout the pages of the
pamphlet. The back page of the original pamphlet contained a photo of Kodak
Park with no text. This was discussed as a portion that a person would likely
view; the unused space missed a simple opportunity for messages. Ames also
pointed out a negative association created in the cover of the original pamphlet.
The fading between images created a foggy horizon that reminded her of a
hazardous haze. She appreciated that the color red was not used throughout the
redesigned pamphlet, because of its strong connotations to danger. The author
agrees that this color should be avoided, unless there are meaningful ways to use
it selectively without sensationalizing the message. Ames stated a concern that
the grid lines on the map created a tone that was too technical. She explained
that Kodak attempts to keep their communication with neighbors somewhat
friendly. This revealed an interesting challenge to balance between being serious
and relatively friendly. The author believes that in such a balance, it is better to

err on the side of being serious, because of the subject matter.
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CONCLUSION

The thesis was successful in finding specific contributions that designers

can make in response to human-caused disasters. This progress was largely
based on the study of risk communication. There is an opportunity to extend
the research in this area and further integrate it into graphic design.

There is also the potential to address risks other than human-caused disasters.
For example, the three categories (significance, magnitude, and control)

can be used to analyze messages about very different kinds of risks, such as
obesity, smoking, or speeding.

The integrity of the person who designs these kinds of messages was found
to be most important. The designers’ basic duty is to transmit the message
from the client to the audience. It is also his or her responsibility to make sure
the information is complete and accurately portrayed. In order to do this,
the designer should have an understanding of the principles that were addressed
in this thesis.

The author believes that the treatments of messages about the risk
of human-caused disasters can affect an important part of people’s worldview.
This belief is based on problems found in the case studies and the research
on the perception of risk. There is an opportunity to test how much impact
the graphic designer’s treatments have on risk perception. The author began
doing this in the intermediate feedback stage. A broader, more scientific test
would be another possible extension of the thesis.

The threat of human-caused disasters is imminent in our society.
Chemicals and nuclear power have become a controversial part
of our civilization, and terrorism complicates these issues even more.
Meanwhile, advances in technology, such as the world wide web, are allowing
for these messages to spread globally in very little time. The integrity
and treatment of these kinds of messages can influence responses to these risks.
Human-caused disasters are complicated issues; they are not as statistically
probable as most risks, but are one of the most severe kinds of risk. The public
should be aware of their existence, the potential impact on their lives, and the
ways that they are protected from them.

It is a demanding challenge to effectively communicate this kind
of message. The context is complex and emotional. It requires integrity and a
broad set of skills for the designer, from informing to persuading. This provides
a challenging opportunity for designers to contribute to society. The author
hopes that designers will respond responsibly to these kinds of communication

needs to help overcome new problems that threaten our society.
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GLOSSARY

Comparative matrix

A cross-referencing tool that separates parts of a design solution while revealing
connections between the different parts.

Control
Explanations on methods that reduce harm on an individual scale (micro) or a

large scale through an organization’s actions (macro).

Conceivability

1 The ease with which occurrences can be brought to mind.

2 The ease of visualizing a situation through recall or imagination.
Referred to as availability in research by Kahneman, Slovic, and Tversky.

Crisis
A traumatic experience where stress is caused by harm inflicted on individuals.

Disaster
A catastrophic event created by nature or man that causes vital immediate and
long term harm to humans.

Ideation
The exploration of ideas used for solving a visual communication problem.

Information design
A segment within graphic design that focuses on solving problems
by informing the audience, as opposed to persuading them.

Juxtaposition
A method used to combine two visuals to create a new level of meaning —
often used with images and can be randomly or forcefully combined.

Hazard
A potential source of danger to people and their environment.
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Heuristics

Problem-solving methods where the most appropriate information is chosen

from a variety of options and used for drawing a conclusion. Used in this
context to determine the severity of a risk.

Macro-Control

Methods of prevention or protection that reduce harm on a large scale.

Magnitude

Measurements or predictions of the quantity, level, or geographic range
of a risk’s effect.

Mind-Mapping
1 A documentation of associative thought process used in ideation.
2 A written form of brain storming.

Risk
Adds to the hazard and its magnitude the probability that the potential harm or
undesirable consequence will be realized.

Micro-Control

Methods of protection that reduce harm on an individual scale.

Risk Assessment
Determining the significance and magnitude of a threat to public health based
on the hazard and the kinds of macro-control.

Risk Communication
1 The exchange of information between experts and audiences regarding risk.

2 The interactive process of the exchange of information and opinions among Second definition is from:

National Research Council. Improving Risk
Communication (Washington, DC:
nature of risks or expressing concerns, opinions, or reactions to risk messages National Academy Press, 1989), 322.

individuals, groups, and institutions; often involves multiple messages about the

or to legal and institutional arrangements of risk management.
3 An exchange of information among interested parties about the nature,

magnitude, significance, or control of a risk.

Risk Management
The evaluation of alternative risk control actions, selections among them and

their implementation. Often a risk manager oversees this process.
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Risk Message

A written, verbal, or visual statement containing information about risk.

Risk Perception

The idea that risk is in inherently subjective.

Representativeness

Associations that dominate judgments of probability, including stereotypes
and connotations.

Significance

Descriptions of the risk that address the harm and benefit relative to it. Answers
questions about what the risk is and how it affects people.

Stigmatism

1 A severely reduced quality of life.

2 A social condition where a hazard has severely hindered interaction

or communication, has limited progress, has become visually or emotionally
upsetting, or has become a danger within itself.
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13 APPENDICES

131 Ready.gov

The first project observed about human-caused disasters was the Visual

Guide at ready.gov. Despite the serious subject and the well-financed source,
the communication is vague and almost nonsensical at parts. The graphic
appearance reflects the safety directions found on an airplane, but the choice
of imagery and visual treatments create unclear messages. This example
demonstrates the need for skills of a graphic designer to develop meaningful
and appropriate visuals in risk communication. More could be communicated
from better choices of visuals and selective treatment simplicity, consistency,
and clarity. The state of this precedent requires more of a complete redesign
than minor adjustments.

13.2 War on Terrorism Poll

The following are results from a 2003 cnN/usa Gallup Poll. 1,004 adults in the
United States were asked between October 10th — 12th, “Who do you think is
currently winning the war on terrorism: the U.S. and its allies, neither side or
the terrorists?” (options rotated)

42%  U.S.and Allies
42%  Neither Side
13%  Terrorists

3% No opinion

13.3 Terrorism Warning Poll

The following are results from two 2003 cBs News/New York Times Poll.

747 adults in the United States were asked between February 10th —12th,
“Since the terrorist attacks on the World Trade Center and the Pentagon,

the government has issued warnings about possible attacks on Americans
abroad and in the United States. Do you think the warnings have been useful,

or harmful or neither?”

62%  Useful

6% Harmful
29%  Neither

3% Don’t Know
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13.4

Homeland Security Perception Poll

Results from public opinion poll by USA Today about terrorism
and homeland security (limited to New York City Residents):

81% concerned about terrorist attacks

35%  think their communities are prepared for terrorist attacks

135

Ignorance of Assessing Probability

If a person is asked about the chances of a chemical disaster harming them,
there are different kinds of ignorance that could affect their response.

A common one may be a lack of knowledge about the kind of chemical at

a nearby plant, the potential magnitude of a potential chemical disaster, or

the types of control mechanisms already in place. It is possible that this type
of information could be provided to raise awareness on these issues. A more
complicated form of ignorance deals with probability. Tversky and Kahneman
state that most people do not consider statistical factors. They found that in
simple queries, people base their judgements on combining limited samples
of information. Typical judgement only considers one forth of the relevant
variables in their probability. An average individual would likely base the
probability of a chemical disaster on the number of similar events that have
occurred. They would ignore other samples, such as the frequency of time
without a disaster occurring and other types of disasters that could occur
instead. This theory is difficult to apply to disasters, because most people would
consider the chance of a disaster in the United States fairly low.

13.6

Numbing from Large Quantities

David Fetherstonhaugh discovered a common mindset that can hinder action
to decrease risks, which are similar to disasters. People were numbed by risks of
large magnitudes where little could be done to reduce a majority of fatalities.
They were less willing to help save a small portion in a large disaster, than a
large portion of a small disaster. He concluded that they are numbed by large
quantities of deaths, when it is clear that nothing can be done to save the lives of

the many people effected.
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Designing Visual C ication for a Crisis
A Thesis Proposal by Michael Erriest Hellinger

Hellinger 3

Problem Statement

The 2001 September 11th attacks call for various contributions to address realized
problems vital to public health. In seeking callings for the field of graphic design,
external theories were discovered, which can inform designers in their problem-solving
processes. A disaster victini's wayfinding will be addresses using this altered process.

Documentation of Need

Various kinds of aid serve numerous needs of disaster victims within emotional and
physical extremities. Each victim is provided the opportunity for appropriate aid;
finding this aid is often difficult [or Lhe stressed victim,

There is also a need tor the field of graphic design. While the disdpline is directing
itself to more informative solutions, there is an opportunity to also focus on problems
that are of utmost human significance. This thesis attempts to direct the skills

of the graphic designer towards communication that is both informative and essential
to aiding humanity.

Situation Analysis

The September 11th attacks have heightened concerns of the American public and
government. AmMong responses are increasing preparations for the future that consist
of various communication challenges. This presents an opportuuity tor the field of
graphic design to contribute to a meaningful cause and learn from sk communication
(the disapline of exchanging of information between experts and audiences regarding
potential harm or undesirable consequence to masses of people).

Goals

To meet the wayfinding needs of disaster victims through aligning graphic design
methods with risk communication theory. The term “wayfinding” is used broadly
asseeking a specific destination among options and obstacles that create a problem.

Process and Strategies

The designer will research the disaster environnent, needs of victims, and aid services,
The findings will be mapped in varied associative relationships, including the separation
of tour aspects (nature, magnitude, significance, and control). After ideation and
preliminary evaluation (based on emotional context), the proper inclusion of the above
foar [actors will be determined. This will be the foundation [or the implementation

of a wayfinding application.

Possible Applications

The application will be a resource to improve wayfinding that sensitively addresses
potential risks of victims. Fossibilities include aid service awareness promolions,

an on-site bulletin series, signage redesign, identity redesign, and an extension

of existing aid signage.
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13.15 Handout and Slides for Lesson Plan Presentation

In the early hours of Dec. 3, 1984, gas
leaked from a tank of methyl isocyanate
(MIC) at a plant in Bhopal, India, owned and
operated by Union Carbide India Limited.

The state government of Madhya Pradesh
reported that approximately 3,800 persons
died, 40 persons experienced permanent
total disability, and 2,680 persons
experienced permanent partial disability.
Studies by India's Council of Medical Research
indicate that severe injury to the lung is
limited to a small percentage of the population
and there is no serious residual eye disease.
Medical studies have shown that massive, one-
time exposure to MIC has not caused cancer,
birth defects, or other delayed manifestations
of medical effects.

- bhopal.com/

Industry discharged 1 billion pounds of

toxic chemicals into U.S. waterways from

1992 to 1996. The Genesee River gets the

distinction of being #2 in this criteria:

Top polluters directly discharging cancer-

causing chemicals to U.S. waters (1992-1996)
- Frank J. Regan. © 1998

RochesterEnvironment.com

Kodak Park has a 22 mile border. The(re are)
13,000 neighbors that run along that border...
In March of 1988, contaminates found in
the groundwater under Kodak Park raised
public concern about the potential impact on
the safety of the Rand St. neighborhood. The
homes in the Rand Street area did not use
groundwater - drinking water was supplied

exclusively by the public water system...

In 1988 a spill, estimated at over 30,000
gallons of Methylene Chloride, occurred
within 1000 yards of P.S. #41, A 1991
press release showed Kodak at the top of the
states list of industrial polluters. Kodak was
inundated with public inquiries. Kodak
adopted an environmental policy. A 1992
Kodak press release showed a 50% reduction
in the company's release of toxic materials
since 1987.

- Robert G. Pattridge, RIT

rit.edu/~rgp5877/kodak.htm
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13.9 Be Informed guide at Ready.gov
BE INFORMED

CHEMICAL THREAT

@ back

(@ O I

1. A chemical
attack is the
deliberate
release of a toxic
gas, liquid or
solid that can
poison people
and the
environment,

5. Take immediate

action to get
away from any
sign of a
chemical attack.

9. Consider if you
can get out of the

area or if it would
be better to go
inside a building
and follow your

plan to "shelter-in-

place."

next >

2. Watch for signs
such as many
people suffering
from watery
eyes, twitching,
choking, having
trouble breathing
or losing
coordination.

[EXIT]

6. If the chemical is
inside a building
where you are,
try to get out of
the bullding
without passing
through the
contaminated
area, if possible.

10. If your eyes are
waternng, your
skin is stinging,
you are having
trouble

breathing or
you simply think
you may have
been exposed
to a chemical,
immediately
strip and wash.
Look for a hase,
fountain, or any
source of water,
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¥

Many sick or
dead birds, fish
or small animals

are also cause
for suspicion,

[ :l-r..».- arg here

CONTAMINATED ?
AREA

SHELTER-IN-PLACE [ ]

Otherwise, it may
be better to move
as far away from
where you
suspect the
chemical release i1s
and "shelter-in-
place.”

<,

11, Wash with soap

4, If you see signs
of a chemical
attack, quickly
try to define the
impacted area or
where the
chemical is
coming from, If
possible.

[ 1

COMTAIMINATED ARES

¥ou aie hore

B. If you are
outside when
you see signs of
a chemical
attack, you must
quickly decide
the fastest way
to get away from
the chemical
threat,

and water, if
possible, but do
nat scrub the
chemical into
your skin,

12. Seek emergency
medical
attention.



13.10 Comparative Matrix Used in Synthesis

Category Sibcategory Conederations Gosds Sources
onents of
C?rn? Inform decigions about mentaly Integrity Non-technical Government
Risk in a man- or prysialy dealing with a riek Neutral Comprehandble | Industry
made disastar Simple  Persusawe Corporations
Relisble Completerses Ervaronmental amups
Direct  Immedate :
Memcrakie Publics
Significance Bancfit of harard’s Should recognee equiy Irtegrity Gowvernmen
br-prodct (dstritution of benefit ve ham) Refisbie Cerpreaticns
Complete 8 erka
Should nat \grcre harm
Harm of hegard
Should be ahgred with exsting Integrity ) Errarmrmertal groups
perceptara of the risk Nautral Government
Non-technical Industry
Repetition of strong magsry can Complate Media
cause etigmatsm (especidly Diract Publcs
when magnitude is unzertair
Redundancy can cauze nurbing.
Control Macro
Shoud be extermaly ssesssed Integrity Goverrment
andlor spported if source Relizble Corporatione
& distrusted Clear Meciz
Complste
Comprehandile
e Direct
Ceaudd contibuts to stigmatization Persuasive Gaverrmert
Credible Corpacatons
Ctten for reference Immediate ToarsnTerial grups
. in an emeangercy Completerass
Magnitude Simplfied
Nen-technical
Diract
Often aneretimed by ss=ocations Irtegrity Gowvarrmerd
from signficance [representative- Relisble Industry
ness) and recdl (availabdty) . Comphterass Corporations
Comprehendtie Erramnmeardal groupe
Diract
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To rfcam or educate
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13.11 Comparative Matrix for Content on FEMa Website

lom/educ s Induce Response
Jaare pretiom sohng | Faclite stigmasm Propae und plan Protactie acion Wam
Significance  Darefl o
frm—
Describes how to | Describes how to
respond [gearsd for
emotional benefit)
ask quastions
draw
ok to cry
enate FEMA FOR KIDS -- WHAT YOU MIGHT FEEL IN A DIS... g F Vg ]
P, Disasters can happen. They often happen quickly and without warning, and
e thcy can be scary for you and your parents. For example, you may have to
; ==Ll |cave your home and you may not be able to go to school. You may not be
z = able (o sleep in your own bed and things may be confusing for awhile. There
g i are SIX important things to remember:
4

© O © O FEMA FOR KIDS -- WHAT rou MIGHT FEEL D3 4

Kudos “ Search
i E-mall L

It"s OK to cry during a disaster, bul remember,
it will GET BETTER.
NEXT
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13.12 Presentation Slides for Lesson Plan Idea
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13.13 Sketches for Exhibit Panels

E

l

Cot [ May [ [Sin

fephic Cise cmm».}c-&’?{
Sign j

g...;.. Trvas « bkl crmrunl 2ok o Sbm vl o

FE[ETET

) 7

Sketches to the left experiment with the physical
format of the exhibit panels,

The four sketches below focus on intertwining the

goals and barriers across the three horizontal panels.
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13.14 Sketches of Typographic Colfages for Exhibit Panels Sketches for significance intend to reflect

an inverse relationship between benefit and harm.

i \ — . Sketches to the right focus on the subcategories
) (-' 5 1é pr of magnitude: geographic scope, levels, and quantity.

b\ & %( o™ |
! LR
D¥\ \b ) [
' Sketched asterisks mark strongest ideas
page this and the following three pages.

) “f v
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A E \ —2' % Sketches of magnitude above, significance below.
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13.15 Exhibit panels
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_ Significance =~ Magnitude | Control |

The majority of the display attempts to show
connections and an overlapping of principles.

Descriptions of the risk that address both Measurements or predictions of the quantity, Explanations on methods that reduce harm

{ha harm and banefit relative to it. A chemical level, or geographic range of a risk's aflect. on an Individual scale (micro) or a large scale
plant creates a hazard that has potential harm, | The harm of a chemical disaster and the benefit | through an organization's actions (macro).
Including a accidental leak that could causa | of the chemical as a cleaning product can have Paople can prapare for a chemical leak, by
specific health problems. While the chemical | drastically different amounts of distributions. storing an emergency water supply. A plant can

also offer benefits including daily cleaners,

Man-made Dlsasters are catastrophic events that cause extensive harm
to people and are created by accidents or acts of terrorism. They often include
hazards, such as nuclear energy and various chemicals, whose existences are

The September 11th attacks have heightenad concerns of the American public
and government. Among needs for these rising problems are communication
challenges. This presents an opportunity for graphic designers to contribute

to a meaningful cause and learn from the many findings of nsk communication.

Uncertainty ; : ' !
s ) '_:;_tl_ﬁ_ 3T ":COI'T'ID!QIQ % i ok 5 i i .’:.:'_..

tigmatism |

U i e Intearty S5 A s

Politics ;
Mistrust _ |

4 e, Persuasive 3 |

Inconslstency !

Sty b : Direct

Litigation

R ) Non-technical
Associations
M Simple

Ignorance

r om0 Comprehendible
Concsivability

e e B e Memorable

controversial risks of society. Communicating these risks is a complex challenge.

explain security methods and response plans.

A Hollstic Approach to Risk can be guided by recognizing the three aspects of risk
(significance, maginitude, and centrol); each of their noise factors and appropriate goals;
and the variety of sources who address the audience.

Risk Communicatlon Cycle AR -
(shown to the right) show's one || -

possible network of messages il | b
passing betwean sources. LI L
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Center panel shows a visual description of magnitude
and bars that indicate correlating goals and barriers.
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13.16 Presentation Slides for Lesson Plan Idea

Design for Risk Communication

Objectives  State when and why
risk communication originated,
Define the nisk in relation 1o communication,
messages, and perception.
Compare aspects of Ask communication
and graphic design.
Identify contributions from psychology,
sociology, and philosophy.

Explain the difference between quantitative
and social perspectives of nsk.

Design for Risk Communication

Objectives Identify focal charactenistics in @ given risk

continued  message to recognizing the various ways of
representing a nsk.

Survey u sample about sucial values pertinent
to a chosen risk.

Segment this audience and justify a chosen
target within the audience.

Deesign a set of nsk messages focusing
on the secial values of a target audience

Design for Risk Communication

Resources Risk Commumication Hasics
hitp /sty acsned nrg sl sirel_litoninek ichfgome phpd

—— ————nu

‘Lill Communicalion Basics o

Design for Risk Communication

Resources  Improving Risk Communication
Rep 1w w3 edalcstaloogs | 169 himd

Design for Risk Communication

Resources Improving Risk Communication
hap i lupadu catalog! 1 1R9 himi

Design for Risk Communication

Resources  Online Articles - Peter Sandman site
hilp.ttwwn prasdins com!

w—--m-——n--‘-’
. M‘E\m ?‘.ld"" P L [

rap—
T e e it

s Hﬂm“'m

e s, Sy 20 i w e Rt o
A e v

Design for Risk Communication

Resources  Human Behavior & WMD Crisis Report
ww e sl bt nrgan) satwa nalrepon p.i!
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13.16 Sketched Diagram for Lesson Plan.
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13.17 Image Possibilities for the Risk Management Program Pamplet
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13.18 Reference for Risks Specific to a Chemical

Used to find additionalcontent for the pamphlet.

R v TR ﬁ;\xu_-u\r;._ﬁ--i..‘w. I
IDENE CHLORIDE.
e G T sk i B T g
TYPES OF HAZARD / ACUTE HAZARDS /
EXPOSURE SYMPTOMS PREVENTION FIRST AID / FIRE FIGHTING
Extremely flammable. Gives NO open flames, NO sparks, | Powder, water spray, foam,
FIRE off irritating or toxic fumes (or | and NO smoking. carbon dioxide.
gases) in a fire.
Vapour/air mixtures are Closed system, ventilation, In case of fire: keep drums,
EXPLOSION explosive. explosion-proof electrical etc., cool by spraying with
equipment and lighting. Use | water.
non-sparking handtools.
PREVENT GENERATION OF
EXPOSURE MISTS!
Dizziness. Drowsiness. Ventilation, local exhaust, or | Fresh air, rest. Artificial
Inhalation Unconsciousness. breathing protection. | respiration if indicated. Refer
| for medical attention.
Redness. Pain. Protective gloves. Protective Rerove contaminated
Skin clothing. | clothes. Rinse and then wash
skin with water and soap.
Redness. Pain. Safety goggles, or eye First rinse with plenty of water
protection in combination with || for several minutes (remove
Eyes | breathing protection. contact lenses if easily
possible), then take to a
doctor.
Abdominal pain. Sore throat Do not eat, drink, or smoke Rinse mouth. Do NOT induce
Ingestion (further see Inhalation). during work. vomiting. Give plenty of water
to drink. Rest.

IMPORTANT DATA

PHYSICAL STATE; APPEARANCE:
VOLATILE COLOURLESS LIQUID, WITH CHARACTERISTIC
ODOUR.

PHYSICAL DANGERS:

The vapour is heavier than air and may travel along the ground;
distant ignition possible. Vinylidine chloride monomer vapours
are uninhibited and may form polymers in vents or flame
arresters of storage tanks, resulting in blockage of vents.

CHEMICAL DANGERS:

The substance can readily form explosive peroxides. The
substance will polymerize readily due to heating or under the
influence of oxygen, sunlight, copper or aluminium, with fire or
explosion hazard. May explode on heating or on contact with
flames. The substance decomposes on burning producing toxic
and corrosive fumes (hydrogen chloride, phosgene). Reacts
violently with oxidants.

OCCUPATIONAL EXPOSURE LIMITS:
TLV: 5 ppm; A4 (ACGIH 1999).

by ingestion.

INHALATION RISK:
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ROUTES OF EXPOSURE:
The substance can be absorbed into the body by inhalation and

A harmful contamination of the air can be reached very quickly
on evaporation of this substance at 20°C.

EFFECTS OF SHORT-TERM EXPOSURE:

The substance irritates the eyes, the skin and the respiratory
tract. Swallowing the liquid may cause aspiration into the lungs
with the risk of chemical pneumonitis. Exposure at high levels

| could cause lowering of consciousness.

EFFECTS OF LONG-TERM OR REPEATED EXPOSURE:
Repeated or prolonged contact with skin may cause dermatitis.
The substance may have effects on the kidneys and liver.




13.19 Chemical Accident Release Prevention Pamphlet

Do you need a RMP?

Chemical
Acc1denra1 il
Release g

i Preuen tion

| Program

in North Carolina

Section 1121
of the Clean Alr Act

WL WA North Carolina - Dept. of Environment and Natural Resources
Division of Air Quality

Eway FO. Box 29580
NCDENR Raleigh, NC 27626-0580

Risk Management Program Requirements

Facilities that use, make, or store more than thresh-
old quantities of listed chemicals must develop a
Risk Management Program and file a summary
Risk Management Plan (RMP) by June 21, 1999.
The purpose of the 112(r) rule is to:

- Protect plant personnel, the public, and the
environment.

-Prevent accidental chemical releases from
occurring.

-Predict the areas that would be impacted by a
worst-case accidental release.

- Prepare plans for handling accidental releases.

Provide chemical hazard information, poten-
tial off-site consequences, and accidental re-
lease prevention information to the public.

There are 77 acutely toxic substances and 63
flammable gases and volatile liquids that are identi-
fied in the new rule. Threshold quantities range
from 500 to 20,000 pounds. Please refer to the list
of chemicals in this brochure and use the following
charts to determine if your facility is subject to
these new requirements. Stationary sources (pub-
lic and private) with process(es) that contain more
than a threshold quantity (TQ) of a regulated sub-
stance must conduct a hazard assessment, com-
pile a 5-year accident history, develop an accident
prevention program, develop an emergency re-
sponse program, and submit risk management
information to the EPA by June 21, 1999,

The author applied a modified version of the above
categories (protect, prevent, predict, prepare, provide
information) to the redesigned pamphlet.
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13.20 Original Risk Management Planning Pamphlet

Building 119
ylidene Chluride Storage Tank
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Cover of original pamphlet.

Risk »
Management
Planning

Prevention &
Preparedness
Efforts at
Kodak Park
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What i5 Risk Management Planning?

In 1996, the U.S Environmental Protection Agency (EPA)
adopted the Risk Management Plan (RMP) regulation,
establishing guidelines for identifying, reporting and
communicating potential accidental releases of significant
quantities of 140 specific hazardous materials.

It requires that facilities handling these materials submit their
Risk Management Plans to the EPA. Risk Management Plans
must contain the following three components:

1 Hazard Asscssment Process
Each chemical-specific RMP requires that a “worst-
case” release scenario be outlined for each process
covered under the regulation. This scenario is very
broadly defined to mean a total and rapid release of
a stored material with the simultaneous failure of all
backup systems designed to prevent a release or lessen
its severity. In addition, an alternate or more likely
release scenario is included in the RMP.

Each of these scenarios includes the distance that a
release might travel and the potential effects on people
and the environment. The facility's five-year accident
history concerning the covered process must also be
reported in the plan,

2. Accident Prevention Program
An accident prevention program must include
inspection, testing and maintenance of covered
processes, as well as compliance audits and detailed
record keeping.

3. Emergency Reosponse Plan
The RMP regulation requires that an emergency
response plan be in place and shared with local
agencies.
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Front of insert that went in pamphlet.

Building 119
Vinylidene Chloride Storage Tank

Worst
Case
Encdpoint

=

g

N

N

Alternate
Case
Encdpoint

www.kodak.com/go/hse

®

Printed On Recyced Paper
Cantaina | 3% pestconsurner fiver /99
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Back of insert that went in pamphlet.

Chemical: Vinylidene Chloride

What i» it?
A colorless liquid with a sweet odor, evaporates
readily, flammable.

What are the common uses’?
Used to make certain types of plastic such as a clear,
thin plastic wrap for storing food.

How is it transported to Building 119?
Delivered in a 4,000-gallon tank truck up to four
times per year.

How is it stored? Inan underground
6,700-gallon, double-walled stainless steel tank.

How i3 it wsed at Building 1192
To manufacture polymers for photographic films
and papers.

Scenario mdpain%ﬁ:r flammables: The calculated
distance at which a fire or explosion, due to a hypothetical
release, no longer has the potential to cause damage.

Health hazards based on scenario endpoint: Injuries
due to flying debris or burns.

Worst case scenario description: Tank trailer fails during
unloading and the entire 4000 gallons is released
instantaneously.

Distance to worst case endpoint: Approximately 625 feet
—slightly off-site, just north of Ridge Road.

Alternate case scenario description: Hose used to transfer
vinylidene chloride from the tank truck to the storage
tank ruptures and approximately 50 gallons is released
before the flow to the hose is shut off.

Distance to alternate case em‘!foinl: Less than 25 fect
— contained within the boundaries of KP.

Accident history: No reportable vinylidene chloride
releases from this storage tank and delivery system since
it was installed in 1994,

83
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1.21 Redesigned Risk Management Planning Pamphlet
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Cover of the redesigned pamphlet.

Risk Management Planning
Prevention & Preparedness Efforts

AR
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Two-page spread of the redesign.

-
Prevention
Health, safety, and environmental (11se) professionals are assigned
10 every area of Kodak Park. They assist in the safe operation and
design of facilities, processes, and equipment. The nsr professionals
oversee the following resources that prevent accidents.

Hang Lee, a Kodak Park
nse professional

Employees

Highly trained and skilled employees are our most important resource

in safcly operating our facilities and protecting the community.
Mechanical Integrity

We rigorously inspect and test operating equipment and perform preventive
and remedial maintenance.

Pr Control Sy

Sophisticated computer provess control systems monitor a varicty

of process parameters and alert operators should a potential problem develop.
Process Hazard Analysis

Safety reviews are conducted for processes that could present a significant hazard.
Assessment Process

Routine assessments and periodic formal audits are conducted to ensure that safe
operating practices are developed and followed.

Incident Reviews and Investigations

Incidents involving hazardous malerials are investigated. Corrective actions

to prevent recurrence are implemented and experiences are shared across Lhe site.

Preparation
Kodak Park is prepared for accidents with on-site firefighting resources
and internal response plans.

The Kodak Park
Hazmat response vehicle

The Kodak Fire Department (k¥p), with a tradition dating back

more than 100 years, today maintains two fire stations at Kodak Park and
employs about 80 professional firefighters, technicians and support staff.
These highly trained personnel are prepared to handle a wide variety

of emergencies, including chemical hazards, and are equipped with a modern
hazardous materials (Hazmat) response vehicle.

Kodak firefigheters are also a community resource. Kodak's Hazmat vehicle is
one of five in Monroe County. Because of their expertise, x¥p firefighters are
often called by communiry agencies to provide assistance. The krp also conducts
regular drills with community agency personnel to enhance their ability to work
together during an emergency.

Kodak building personnel also know their role in an emergency. All buildings
at Kodak Park have wrilten plans describing actions in the casc of an emergency.
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Four-page spread interior spread of the redesign.

Vinylidene Chloride

What ls i1?
Vinyhdene chloride is a colorless liquid with 3 sweet oday
It ean evaporate into vapor and is Ramemable.

How la It used?
Pelymers are manufictured from o far photagraphic filns and papens
in Building 119 Many types of plastic are slso sde of winyhdene chloride,

inclading plastic wrap for vonng food.
How In it stored?

An underground 6,700-gallon, double-walled leas steed tank,
How lu It transported to Bullding 1197

A 4,000-gallon tank truck delivers i up 1o faur fimes per year.

Has thers ever been an accident?
Ao, there are nin reportable vinylidene chioride releaes fram Kodak's delvery
aind storage tank system singe it was installed in 1994

What are case scenarics?
Case scenarios are bypothetical emergencles that Kodak works 1o prevent,
a3 well a5 prepare sis neighbors. These scenanas are based on fire or exploson
due 1o 3 hypothetical release of vim lidene chinnde Two types of wenarios
have heen predicied 3 wort-case and @ most pmbable Houndaries have baen
cakeulated 10 show the boundares of damage in esch scenario

What are the hazards?
Potentul heslih hazards baved of this scenaro are inhalation of vapor,
exernil exposure, and flyng debras.

What kind of injuries could cocur?
Tnhalatson could cause dizziness, drowsmess. and st hagh levels
s lowersng of comciousness, Fxternal expimure of the vapor avuld caue empo-
rary stiitation and rednos of te sken and eyes.
Flyung debris could cawse inpuries and barns

What Is the Most-Probable Cass Scanarlo?
Hlowe used 10 transler iquid fram the rank truck rothe sorage lank rupruses
and appresimately 30 gallons s released before the flow 10 the hase is shist off
Naquad and Fumes spread less than 25 feet - contaned within Kodsk Fark

What s the Worst Case Scanarlo
Tank Trailer fauds during unlaading anad the entise 4,000 gallony
i released Fumes fram the hquid could spread 623 feet ot ment
= alightly off-aate, just parth of West Ridge Road.

Lege“d Wor Cane: = Kodak Purk
Fomdy

= Memtdminbie Casm Kasrlok Pare

R O sanumbountine ® Prpam Zoe

How do | protect myaslf in & scenario?
In the unlikely occurrence of a wensro. slay on oot and lesve area immediately.
Scc inap on other side of page for sres predicted 1o be affected by scenarscs
Higher ground i preferred as the vapor i heavier than ar
and may travel along the ground

How do | respond to Injurles?
1 inhaled, get w Fresh air and rest. Refer for medial arenivon
For skin lenitation, remove contaminated clothes, ninse skin and then wash with
water and saap For eye irritation nnse with plenty of wates for several minutes
[remove conact bemes if canly posuble), then take 1o & doctor.

Formaldehyde

What is it?
Farmaldehyde i 3 colothoas gas wih an inieme odar that can be very imating
Oflien purchased in a hquid farm {muxed with water snd methanol}

How ls It used?
1 1 used 1o produce a vanety of phadachemucal products used by our cuttom.
e F yee b abso wsed Iya inhibitor, preservateve,
dimnfectant and is found n plywood, punts, and insulation

How is It stored?
In 2 10,000-gallon bulk ¢hemical storage lank

How Is It ranaported to Kodak Park?
Formaldehyde w deliverad in a 5.000-gallon tank truck

Hos there aver been an accident?
N, there are no reportahble
sance the tank was watalled i 1991

during storage or transler of

What are case scenarios?
Case scenareos are hypothetical emergencies thar Kosdak works 1o prevent,
as well » prepare s nesghbors, These wenanos are on a rebease
of Formaldehyde Two types of senanos have been predicted s wort-canse
and @ mowt probahle Boundanes have been caloulated 1o show the boundanes of
damage in each senarm

What the hazarda?
Totential health harards based of this scenano are from exernal exposure
10 the gas lorm of farmabdehyde

What kind of injuries could acour?
External exposuee of the pas could cause irntatsn 1o the skan as well 21
burning and hurning of eyes High levels could cause couphing, congestion,
severe headache, and inregular heart beat, Long tevm effects from prolonged high
levels of exposure inchude allergees, ecrema, eve damage dermanitis, and cancer

What Is the Most-Probable Case Scenaro?
A datnbution prpe u ruptured during s transfer. An extimated 450 galions
of material is released before an operator implements emergency shuldown pro-
redures. Liguid spresds 400 feet = fully contamed within Kodak Park

What ls the Worst Case Scenarlo
Entire contents of the tank srailer are released as the formaldehyde i being,
transferred o the storage lank Liquid spreads 500 feer = contained within
the boundanes of Kodak Park.

EReEe—y

& Eanl o Avriw

Ve 3 5usd

Worw £, » Kodab Park
Legend  Bmix., Bimiras Netyhn
— Figds «  Mom Probabio Case Kodak Fak

Bonnans Arma Fesiciomiial Ne'ghhor
» Rl Ny

oﬁf-’hmhwrmu * Preperty fane

How do | protect myssif in & scenario?
I the unlikely occurrence of 3 seenarno, wse cloth (o ventalate air and leave ares
immediately Reference the map sbove for the arca predicied 1o be affected
by scenaron

How dao | respond ta injuries?
1 expoed de, remane I clothes, wash skin with soap
and water For eye irmitation rinse with plenty of water for several manutes
{remave comtact benses o eanly possible) Visie doctar for any mild inpu ses,
s long term injunes can be serious
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13.22 Set of Surveys for Original and Redesigned Pamphlet

The set of surveys that were distributed.

Smrve 2

Tos o Dbl enit o nmplun

“Hiervey 1 and scadi Pampddes © & 1

Wl mist ol Phe i fonmatiosg

wa tvgebrder £ il g ko

Hlow much o the mtommaton

o Pamgibler {3 ead you fosd

s Pampehier {¥ septscit

Romal s ol of the siuatum naore

or less eflecanel an Panpidor O

Wt Pl 1 more alsmmp o
avre comliartng s Casphien £

Woas Pashied £ more helpfsl
o mune il than Pamphies

Was Pusyshier £1 mare cloar

o g g tlan Pasapiler (7

Was Pasaphibet £ mure trustwoniy
o s devarsang disa Famyriles £

Wb S s wrpred the st
i Pinphicy 17

Whath i wis misproved ihe bean
o Punsmgohicd 17

Wikwh pamphict G yiw orsnber

1o be At informatve™

Croneral commneain

oy walh B sl waly for thests regarcly

by M A candidane 310 REF

Rik Mastoaes vt Pamnsung Famgohifiors

U cle the most apprepriaie option fur each loe

L 20 anh ol ) louss

L 0 “ ol 0 LUy

Muie lfeennely  Lewelfaunedy  Nochange

More sl More comloning o change

Muare helpful Less harmifid - Newher Vo change

Mureelear  More vagee Mo change

More Trustwonky — More Deveving Mo change

Case seananm Provonhom motheds none
Prepurstion mthods Descnpion of chermical

Casg symarue Provenbon mctheds noat
Preparstuen meilwnds Dhsenption of chumicd

Pontphlicr € Pasmphles 1) they are the sarme

Nurves |

T b il

aftse reahng

Puasmpehilor o

Haw avuch of 1hy 1

on Pamphlir € 0 ko

Flarw aivus by ool dhe srformmmiiin

o Paghler € Wiy pesd
Plave nuin b Couteal dhis vou thaik
Kondak P'ark lus managing

e rask authingt i Peimpder €7

Fluw fvaly of Hhas inbormistion

Wi abanng

Plere rate Pampibied  for the Tolksmang

Which lopec wat mmu eliectively caplamed®

Whath e wan hoan ellocnely explamet *

Gienensl cosimnents,

o swarvey ol B sl oy fof thesis resea Ui
bry a MEA anadidate at BED
ik Mgt min st Phosimiisg Pamphiirs

Carele the mnst appropriale optios lar esch B

([58 u a0 n M Tinrs
Ifa 20 4 bl L IRy,
(12 k1 ai i |0 linrs
(L Ell i L s [CTN
Alsmibing Comlvring
Telpril Tarmiful
Cheat Vapue
Toustaunthy Decenmg.

s seenanos Prevcmimm nacthods e

Prepamtion imeibods. Dsacriptams ol chesial

Fasesceranm Provemion imzthads i
Proparanon methods — Deseription o shemacal

The following pages are surveys with responses.

In each one, the survey about the original pamphlet
is on the left and the survey responding

to the redesign is on the right.
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% U e L ] Hy WE

Uﬁmm@m 1o

=X
0% 20 w0 w0 (s o

/T
@ 0 4 W w0 1o,
Alarirwg Comboming
Folpiled | Garrrdu
C
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C
Tnshwortiy Docoving
—_——

—
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RERSO gy
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e &&__ . lﬂb«‘]'
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Survay 2 Thus sasrvtry woll o uesdd only lor Thase resasancs
Tea b el @i adtie coamgblng Iy & MEA caruilato at FaT
Dy 1 e Hdling Panpiled A LB sk Manggomesn! Pranceng Pargis

{Carcle tha most approprato option for each ine
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of s el iraty Than Pampdiksd A

Loss efiocivaly N changs
@ummu Mo changs
e
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WU O was ! atfectanely gageud ! SCOH Preamion mathods o
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13.23 Sketches for Guide Possibilities

Sketches that integrate the comparative matrix
and imagery into the guidebook.
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13.24 Color-Coding Sketches for Guidebook
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13.25 Multiple-Bound Guidebook Draft
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13.26 Spreads from Final Guidebook

Summary rs of human-caused disaster messages Goals of human-caused disaster messages
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Summary Barriers of human-caused disaster messages

3 o Complate lack of realization of the risk 10
\<‘$ 2
dré"
&;s@ Pzrsonal interests of those who gain or lose from the message 12
A
&
q‘} &0 Lack of a credibility. causing the message to be disregarded 12
&
< 3 Different messaacs from different sources, cspecially the media 13
A
o‘é‘ 2l
o P _ s s
& 5 Patential legal ramifications for acknowledaing a nsk’s harm 14
o8
‘#‘@Q
\;'5”; Strong corrzlations, lke stersotypes that avervhelm judgment 14
: o
& &\gb
,fn & Important details about the risk, vhich are cursntly unknown 15
&
P _6."‘\
& P

Exstreme ability to imagne harm, evenvhalming judament 15
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Designing responsibility in ethical situations

Not taking a side, allowing the audience to make a decision

Encouraging a change in behavior

Being straight-forward about the risk issues

Using language that is understood by the audience

Shawing relevant information, eliminating meaningless visuals

Recognizing or including the different aspects or viewpoints

Organizing information s it can be understood by the audiencs

Leaving an gasy to recall impression without stigmatizing

Goals of human-caused disaster messages

16

17

18

18

19

21

23
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Distribution of risk aspects in a corporate disaster planning brochure
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Significance Magnitude Control
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Distribution of risk aspects in a corporate disaster planning brochure

e

Maps Content, Scale, Form. & Color

Idaps display the predicted or actual macnitude of a disaster. The desiner
makes vanous decisions that atfect the readers understanding and reaction
1o the information

The comtent ehosen 1o Le showm i the map can reveal specific sunoundings
of the disasters Seale can affect the perceived size of the disaster

and the amount of surrounding comtent The forms and color can code the
content, establish a subtie henerachy, and reflect the level of harm posed

by the disaster
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buildings only property only without roags, ralls  without guides with roads, rals, and quides

/ /
||r | o o
|
| ]
i |I \*-—-—-"/
| i
with buldings and preperty | !
| ookt |
@
2 vundnscend
1 = s
I Wiorst Case:
Seconans Awa
i Post-Frobable Case
| Scenano Aes
:'_ O Sconane boundanes
Ee e s
Content - L
Deciphermg the important content should be the designer s fist deasin
While doing tis. he or she should constantly consider the audience. their knowledaz. and their patential concems.
Quantity is suggested by showng distinetly seperate buildings with small Transportation routes and guides are important secondary details of the map
biacks that surround the industnal park, 111s clear hat fou that should not be overlooked. Detowrs and enlioutes are emergzncy response
buildings are affectsd by the disaster soanang abave. achions Wt can be aded by a map. Some neightors miaht evan feel comtortable
avniding s2aments of certain reads. The train is mare af 2 landmark in the abee
hen the buildings are ignarad and replaced by the property of the neighbars eaample, but should not be averlacked as a famiar guide to neighlors Other quides
of the indusbial park. Uis content s less quantitalive. Howeser oz refl=cl include lobwels of strest nanmes, e legend, diecboal compass, and U gnd
th potenteal harm o the suroundns mars accaratel, which s used tor scale These provids 12lecant mfermation that can help neghbions

e their distance from the seenana’s boundanes
When the buildings and praperty ars both shown quantity is shown within
the surrounding propetties. Sze the sechion on colur teatment le mae
infarmation an this seperation
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Distribution of risk aspects in a corporate disaster planning brochure

arlginal

Text Grouping. Legibility, & Formating

Redeskin

In the unbkely vccurrence =257~

See mapon other side of | e %E.—
ST | e o

Iigher ground 1s preferre . —serme
and may travel along the §

" __)"I. ~J =
) e

st oo

e

Tent provides the apportunity for intreducing a sk and clantying compdes
situations with additional detalls. The sensitive subject matter creates the
chiallange of betng complete, vehile not averahelming the reader The shaping
of this content can affect the immediate impressions, the ease and duration of
reading, he sequence of intake, and the reader’s comprehension.

Grouping et o meaningful catenones reveals reationships tat break
daven the complex set of messages. The designer can seledt a tpoaraphic
system o display the vnting in a leaibile manner This system can be apphied
Lo an sl formiat that teveals the groupings in he most neanmgiil wiay
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Random Pasitive. Negative Significance. Magnitude, Contral Inform. Prevent. Predict Prepare

Grouping

The designer should first read the text and organize it into different groups. above, show distribution. This can reveal redundances and Incomplets segments
Designers must simplity the complexity of the content for themselves beforethey  of the text. With grouping. the responsible designer can revew the messages
can explain it to others. Lists of content organized into qioups, ke the examples  being shaped and then choase the most appropriate order to deliver 1o the reader

The examples atthe top of the page armngs tveelve questions that were presented and answered in the pamphlet. The following elaborates on these four groupings.

Random grouping of informatian Pasitive and neaative grouping beains Significance. magnitude and control Inform, prevent. predict, and prepare

IS sefdom appropriate. Continuous 1o establish a logical ov: and reveal Qrouping provides the designer with arouping reflect the efoits of the

lists can overshelm the reader, and  meaning. A sceplical reader may skip a test for completeness. Further organization releasing the information.
poor ordering can lead to confusion  over the positive mfarmation and o sorling can be accomplished vath This logical love of content can be

ar stigmatism. In the above esample  dirsctly 1o the hazards and injuries. the subcateqorles that are described  reveated through these etforts,

the reader would be told aboul In chapter tbeo This growping can be The deslgner can atso use this grouping
protection from sceragios that have meaningful for the reader. o reviaw the content for completeness.

not been Introduced.
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Distribution of risk aspects in a corporate disaster planning brochure

=
Riok
Management
Planning

Redesion

Imagery Selection & Alteration =

Images have the patential b hedp the reader comprehend some of the risk’s
complexity They ean et the tone of Ui message, verily and “nplasze parts
o the veniting. and quickly provlde visual descogtions more sfficiently

A broad selection of imagery ollers a canety of patential communicatian
Dimterent alterations can be explared 1o strengthen and 1y 2r messages
that can be mteqrated «ith the olher slaments
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torced judaposed images

Selection

images that hate an intormative comnection 1o the sk are prefered, such as e plctures of an inudstnal plant

anil the chemizal esponse fire truck, Imades hat are mare gensrally assoeiatad with the subject such as sky and vater
mrery, can be eftective oo While they miay nol prosids s mch specitic information, they can create messages vhen
combinzd with ofher imagss, These combinations ©an be esplared with farced juxtapasion. which is demonstrated

m the abave examples.

Water and clouds Legin 10 sugoest
sate souraundings 1hat could either
tellect suecess oF o susceplible
enironment Combining the fire trock
Sth sater Could create o distracting
association 1o a fire hose

VATOUE ages of einployess
place appropiate foc s on

10 preople ke W comimniy
cafe The s alaticnship betyeen
the above photds of the plant and
mergwtual emphasizes the control
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wages o kinds of pedaple creale
much different combinations. which
are dissonate The abiye combiration
eflects the fragile sunoundings of the
plant while the bottom combination
’JI']HF"T". an alarming messane
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